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Safety notes

1.1 Warning notes

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

LMV36... basic unit and AGM60... switch unit are safety devices! Do not open, in-
terfere with or modify the units. Siemens does not assume responsibility for dam-
age resulting from unauthorized interference!

Inside of this documentation are warning notes which also be must observed!

After commissioning and after each service visit, check the flue gas values
across the entire load range!

The present Basic Documentation describes a wide choice of applications and functions
and shall serve as a guideline. The correct functioning of the units must be checked and
proven by function checks on a test rig or on the plant itself!

All activities (mounting, installation and service work, etc.) must be performed by

qualified personnel

Degree of protection IP40 as per DIN EN 60529 for the basic unit must be ensured

through adequate mounting of the LMV 36... basic unit and the AGMG60... switch unit

by the burner or boiler manufacturer

Before making any wiring changes in the connection area, completely isolate the

plant from mains supply (all-polar disconnection). Ensure that the plant cannot be

inadvertently switched on and that it is indeed dead. If not disconnected, there is a

risk of electric shock hazard

Protection against electric shock hazard on the LMV36..., the AGM60... and on all

connected electrical components must be ensured through adequate mounting. In

terms of design, stability and protection, the cover used must conform to EN 60730

After each activity (mounting, installation and service work, etc.), check to ensure

that wiring is in an orderly state and that the parameters are correctly set

Fall or shock can adversely affect the safety functions. Such units must not be put

into operation even if they do not exhibit any damage

When programming the air-fuel ratio control curves, the commissioning engineer

must constantly watch the quality of the combustion process (e.g. by means of a

flue gas analyzer) and, in the event of poor combustion values or dangerous condi-

tions, take appropriate actions, e.g. by shutting down the system manually

When starting up a dual-fuel burner, both fuel trains must be put into full opera-

tion, thus making certain that fuel changeover by the user cannot lead to critical

conditions

The inputs and outputs of the AGMG60... may only be used for the application

covered by this document and only in connection with the sensors and actua-

tors specified for the application, the reason being that only these have been

checked and released in terms of error effects. If you want to use the sensors

and actuators on other applications, please contact Siemens

The following plug-on terminations carry FELV (functional extra low-voltage) (also

refer to chapter Electrical connection of LMV36... and AGM60...), thus ensuring

adequate separation from mains voltage:

- BCI (X56) for the connecting cable of AZL2... or PC tool ACS410

- COM (X92) for accessories, such as the OCI410...

- Plug-on terminations for actuators (X54) or for the AGV61.100 connecting cable
when using 2 fuel actuators via AGM60...

These plug-on terminations may be disconnected or exchanged only when the plant

is dead (all-polar disconnection)

The plugs of the connecting cables for the LMV36... or other accessories, such as

the OCI410... interface (plugged into the BCI), may be removed or exchanged only

when the plant is shut down (all-polar disconnection), since the BCI does not pro-

vide safe separation from mains voltage.
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e The connection for the SQM3... or SQN1... actuators does not provide safe separa-
tion from mains voltage. Prior to connecting or changing one of these actuators, the
plant must be shut down (all-polar disconnection)

e  When setting up a system with the AGM®60..., check to ensure that the sensors and
actuators are correctly assigned to fuels

To ensure safety and reliability of the LMV36... and the AGM60..., the following points

must also be observed:

- Condensation and ingress of humidity must be avoided. Should such conditions oc-
cur, make sure that the unit is completed dry before switching on again!

- Static charges must be avoided since they can damage the unit’s electronic compo-
nents when touched.
Recommendation: Use ESD equipment

- If the unit fuse was blown due to overload or a short-circuit at the connection termi-
nals, the LMV36... must be replaced since the switching contacts could have been
damaged
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Notes on mounting

1.2 Mounting notes

Ensure that the relevant national safety regulations and regulations relating to stan-
dards are complied with

In geographical areas where DIN regulations apply, the requirements of VDE must
be satisfied, especially DIN / VDE 0100, 0550 and DIN / VDE 0722

1.21 LMV36...

The LMV36... basic unit must be secured with fixing screws M4 (UNC32) or M5
(UNC24), observing a maximum tightening torque of 1.8 Nm and using all 4 fixing
points. Additional mounting surfaces on the housing are provided to improve me-
chanical stability. These must completely rest on the mounting surface to which the
unit is secured. The flatness of that mounting surface must be within a tolerance
band of 0.3 mm

Touch protection of the external fuel selector must be ensured by fitting the selector
as a separate component (e.g. in a control panel door or under the burner hood)

—— == - = - = - = 1
(103.5) : Outer contour of housing
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‘O ﬁ ﬁ
| ‘
|
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Additional mounting -
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| |
w
< (o)
- - - <O
g
103.5 <
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Figure 1: LMV36... note on mounting
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1.2.2 AGM60...

Notes for mounting 101
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M4 (4x)
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=] Additional mounting surfaces @
- \@

- 2 -
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Outer contour of housing
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Figure 2: AGM60... note for mounting

Mounting method Screwed On a DIN rail
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A = mounting

o |\
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Bild 260/0309
(=}

B =removal

Mounting on DIN rails requires a
mounting clip!

If the unit is screwed on, following must be observed:

e The AGMG6O0... switch unit must be secured with fixing screws M4 (UNC32), observ-

ing a maximum tightening torque of 1.8 Nm and using all 4 fixing points

e The additional mounting surfaces on the housing must be used; they are provided
to improve mechanical stability and must fully rest on the mounting surface. The
flatness of the mounting surface must be within a tolerance band of 0.3 mm
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1.3 Installation notes

Always run the high-voltage ignition cables separate from the unit and other cables
while observing the greatest possible distances

Ensure that the electrical wiring inside the boiler is in compliance with national and
local safety regulations

Mains power must always be supplied via L and N. This means that no potential dif-
ferential must exist between the neutral conductor N and protective earth PE

Phase and neutral conductor must not be interchanged (dangerous malfunctions,
loss of protection against electric shock hazard, etc.)

Make certain that strain relief of the connected cables is in compliance with the re-
levant standards (e.g. as per DIN EN 60730 and DIN EN 60335)

Ensure that spliced wires cannot get into contact with neighboring terminals. Use
adequate ferrules

Run the high-voltage ignition cable completely separate from all other cables

The burner manufacturer must protect unused terminals of LMV36... and AGM®60...
by fitting dummy plugs (exception: X64 (reserved) and X74)

When making the wiring, ensure that the AC 120 V sections is strictly separated
from other voltage sections, thus ensuring protection against electric shock hazard
(for more detailed information, refer to chapter Electrical connection of LMV36... and
AGM60...)

The plugs of connecting line for the LMV36..., must be connected or disconnected
only when the plant is dead (all-polar disconnection), since the BCI does not ensure
safe separation from mains voltage

AGV50... signal cable from LMV36... and AZL2...

Since the BCI carries FELV (refer to chapter Electrical connection of LMV36... and
AGMBG6O...), use of the AGV50... signal cable for connection from the LMV36... to the
AZL2... is mandatory, or observe the respective specification. The cable is specified
for use under the burner hood. When using other types of cable that do not conform
to the specification, protection against electric shock hazard is not necessarily en-
sured

Do not lay signal cable AGV50... from the LMV36... to the AZL2... together with
other cables

Service operation with a longer signal cable from the LMV36...:

If a longer signal cable is required for service work for example (short-time usage,
<24 hours), note that the above application under the burner hood no longer applies
and, for this reason, the signal cable can be subjected to increased mechanical
stress. In that case, use a reinforced signal cable

Both the AGV50... signal cable and the AZL2... must be shipped and stored so that
no damage due to dust and water can occur when the products are used in the field
To ensure protection against electric shock hazard, make certain that — prior to
switching on power — the AGV50... signal cable is correctly connected to the AZL2...
The AZL2... must be used in a dry and clean environment

The connection between the actuators and the regulating units for fuel and com-
bustion air or any other regulating units must be form-fitted
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1.3.1 Use of the AGM®60...

e To ensure correct fuel changeover, output Safety valve (SV) / magnetic clutch
(X6-03.3) must be connected to the respective input of the AGM60... (X32-
01.5), the reason being the following:

Depending on the signal level at this output, the AGM60... sends the point in
time for fuel changeover to the LMV36...

Caution!

e The AGMG60... must always be powered via the LMV36... basic unit and never di-
rectly by mains voltage

o The live conductor for fuel changeover (refer to chapter Fuel changeover) must al-
ways be picked up at terminal X31-01.4 of the AGM®60...

e Connecting cable between LMV36... and AGM60... (also refer to chapter Makeup of
system): Use of this connecting cable is mandatory (available as an accessory item,
refer to chapter Type summary)

1.4 Electrical connections of LMV36... and
AGMG60...

For LMV36... and AGM6O..., the following low-voltage categories are in use:

e SELV (safety extra low-voltage) and PELV (protective extra low-voltage) ensure
protection against electric shock hazard

e FELV (functional extra low-voltage)
Functional extra low-voltage without safe separation provides no protection, so that
risk would not be excluded in the event of failure

141 LMV36...

Mains voltage

HT / 7% Ao A A

%Y 0)177070 077

SELV

L Mo
Olln_ Sl v 777 7 T A/@
‘ Mains voltage

Bild 261e/0309

Figure 3: LMV36... electrical connection

Note
The safety class of the connected components determines whether SELV or PELV

applies. In the case of PELV, the respective component is earthed and connected to
protective earth.

Building Technologies Division
Industry Sector

Basic documentation LMV36... CC1P7544en
1 Safety notes 15.10.2010



1.4.2 AGM60...

Mains voltage
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Figure 4: AGM60... electrical connection

When installing the unit, make certain that non-insulated parts in the mounting frame do
not get into contact with the connection terminals. Also observe the lateral connecting

area:
— | L]
m 1

I ¥ [ |
[T T T o0 | [ 1

L N___

NG
Bild 263¢/0309 S~ e 7

Lateral connecting area

Figure 5: AGM60... lateral connecting area

1.5 Electrical connection of flame detectors

It is important to achieve practically disturbance- and loss-free signal transmission:

e Never run the detector cables together with other cables
— Line capacitance reduces the magnitude of the flame signal
— Use a separate cable

e Observe the permissible detector cable lengths

¢ The mains-powered ionization probe is not protected against electric shock hazard.
It must be protected against accidental contact

e Earth the burner in compliance with the relevant regulations; earthing the boiler
alone does not suffice

e Locate the ignition electrode and the ionization probe such that the ignition spark
cannot arc over to the ionization probe (risk of electrical overloads)
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1.6 Commissioning notes

e When commissioning the unit, check all safety functions

e There is no absolute protection against incorrect use of the RASTx connectors. For
this reason, prior to commissioning the plant, check the correct assignment of all
connectors

o Electromagnetic emissions must be checked on an application-specific basis

After the plant has been installed and commissioned, the person responsible for the
plant / heating engineer must document the parameterized values and settings (e.g.
curve characteristics) used for fuel-air ratio control.

These data can be printed out with the help of the ACS410 PC software, for example, or
must be written down.

This document must be kept in a safe place and checked by the expert.

Caution!

On the OEM level of the LMV36..., parameter settings other than those specified
in the application standards can be made. For this reason, check whether the
parameter settings made are in compliance with the relevant application stan-
dards (e.g. EN 298, EN 230, EN 676, EN 267, etc.), or whether the respective
plant demands special approval!

The selected setting values of fuel and combustion air must be assigned such that —
while giving consideration to the combustion chamber / fuel pressure, temperature and
combustion air pressure, as well as wear of actuators and controlling elements, etc. —
correct operation with sufficient amounts of excess air is ensured across the burner’s full
output range for an extensive period of time (until the next regular inspection is due; also
refer to chapter Monitoring the positions). This must be proven by the burner / boiler
manufacturer by measuring the characteristic combustion process values. If the stan-
dardization process is repeated, the fuel-air ratio control system must be rechecked.

Prior to commissioning the system, the following points must be checked:

o Parameterization of operating mode (e.g. «G mod», «Gp1 mod», «Lo mod», etc.)
must accord with the type of burner used (refer to chapter Selection of operating
mode)

o Correct assignment of the valves to the valve outputs of the LMV36...

o Correct setting of the time parameters, especially the safety and prepurge times

e Correct functioning of the flame detector in the event of loss of flame during opera-
tion (including the response time), with extraneous light, during the prepurge time
and, when there is no establishment of flame, at the end of the safety time

¢ Activation of the valve proving function and determination of the correct leakage
rate, if required by the application (refer to chapter Valve proving)
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The functions of the following available or required input status signals must be check-

ed:
e Air pressure

e Minimum gas pressure / maximum gas pressure or POC
e Gas pressure valve proving

e  Minimum oil pressure and maximum oil pressure

o Safety loop (e.g. safety limiter)

Duties of the expert when making the approval tests

Action Check / response
a) | Burner startup with flame detector Lockout at the end of safety time 1 (TSA1)
darkened
b) | Burner startup with flame detector exposed to ex- Lockout at prepurge time (t1)
traneous light, e.g. to incandescent light with detec-
tors for visible radiation, quartz-halogen bulb or
cigarette lighter flame with detectors for UV radia-
tion
c) | Simulation of loss of flame during operation. For Lockout or restart, depending on the basic unit’'s con-
that, darken the flame detector in the operating po- | figuration
sition and maintain that state
d) | Check the plant’s response time with loss of flame Turning off power to the valves by the basic unit within
during operation. For that purpose, manually dis- the period of time permitted for the respective type of
connect the fuel valves from power and check the plant
time from this moment the basic unit requires to turn
off power to the valve
e) | Check the safe operation of the burner while giving System tolerances are the result of a number of factors,

consideration to system tolerances

such as:

- Tolerances of actuators plus mechanical linkage to
the controlling elements

- Environmental conditions
(temperature, air conditions)

- Type of fuel (calorific value / pressure)

- Type of supply air path and flue ways

Example of procedure for checking the burner’s re-

sponse to actuator tolerances:

- Approach a output point in programming mode (e.g.
low-fire or high-fire)

- Change the actuator’s position against the optimum
fuel-air ratio setting as can be expected in the case
of tolerances

- Check the flue gas values with a flue gas analyzer

Recommendation:
Make this readjustment against the optimum fuel-air ra-
tio setting for one actuator at a time!

Further checks may be required, depending on the field of use and the relevant stan-

dards.
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1.7 Notes on settings and parameter settings

¢ When adjusting the electronic fuel-air ratio control system integrated in the
LMV36..., allow for sufficient amounts of excess air since — over a period of time —
the flue gas settings are affected by a number of factors (e.g. density of air, wear of
actuators and controlling elements, etc.). For this reason, the flue gas values initially
set must be checked at regular intervals

o To safeguard against inadvertent or unauthorized parameter transfer from the PC
software to the basic unit, the OEM must assign an individual burner identification
(ID) for each burner. Compliance with this regulation is mandatory to ensure that the
LMV36... system prevents the transfer of parameter sets of some other plant (with
inadequate and possibly dangerous parameter values) to the LMV36... system via
the PC tool. In addition, the fuel-air ratio control parameters must be manually ap-
proached and the combustion values checked

o With the LMV36... system, it is to be noted that the unit’s characteristics are deter-
mined primarily by the specific parameter settings rather than the type of unit. This
means that, among other things, each time a plant is commissioned, the parameter
settings must be checked and the LMV36... must not be transferred from one plant
to another without adapting the parameter settings to the new plant

¢ When using the ACS410 PC software, the safety notes given in the relevant Instal-
lation and Operating Instructions (J7352) must also be observed

o A password protects the parameter level against unauthorized access. The OEM al-
locates individual passwords to the setting levels he can access. The default pass-
words used by Siemens must be changed by the OEM. These passwords are confi-
dential and may only be given to persons authorized to access such setting levels

o The responsibility for setting the parameters lies with the person who — in accor-
dance with his access rights — made changes to the respective setting level

In particular, the OEM (burner and / or boiler manufacturer) assumes responsibil-
ity for the correct parameter settings in compliance with the standards covering
the specific applications (e.g. EN 676, EN 267, EN 1643, etc.).
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LMV36...

AGMG60...

General

1.8 Standards and certificates

Conformity to EEC directives

- Electromagnetic compatibility EMC (immunity) 2004/108/EC
- Directive for gas-fired appliances 90/396/EEC
- Low-voltage directive 2006/95/EC
- Pressure equipment directive 97/23/EC

(é Eﬁ’ m APPROVED

ISO 9001: 2010 ISO 14001: 2010
Cert. 00739 Cert. 38233 C

AGA

¢ Identification code as per EN 230 / EN 298, chapter 4 FT/MCLBB

1.9 Service notes

e If fuses are blown, the unit must be returned to Siemens (refer to chapter Warn-
ing notes)
e Error diagnostics can only be made via the LMV36... (BCI)

1.10 Life cycle

The burner management system LMV36... has a designed lifetime* of 250,000 burner
startup cycles which, under normal operating conditions in heating mode, correspond to
approx. 10 years of usage (starting from the production date given on the type field).

The AGMG60... switch unit has a designed lifetime* of 5,000 burner startup cycles which,
under normal operating conditions in heating mode, correspond to approx.
10 years of usage (starting from the production date given on the type field).

This lifetime is based on the endurance tests specified in EN 230 / EN 298 and the table
containing the relevant test documentation published by the European Association of
Component Manufacturers (Afecor) (www.afecor.org).

The designed lifetime is based on use of the LMV36... / AGM60... according to the
manufacturer’s Basic Documentation. When reaching the designed lifetime in terms of
the number of burner startup cycles or time of usage, the LMV36... / AGM60... must be
replaced by authorized personnel.

* The designed lifetime is not the warranty time specified in the Terms of Delivery

1.11 Disposal notes

The unit contains electrical and electronic components and must not be disposed of to-
gether with domestic waste. Local and currently valid legislation must be observe
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2 Makeup of structure / function descrip-
tion

2.1 LMV36...

The LMV36... is a microprocessor-based burner management system with matching
system components for the control and supervision of forced draft burners of medium to
high capacity.

For using of dual fuel with 2 fuel actuators, AGM60... switch unit is required.

Following are integrated in the LMV36...:

e Burner management system complete with valve proving system

e Electronic fuel-air ratio control system for a maximum of 2 SQM3... or SQN1... ac-
tuators

e  Control of VSD for air fan

e Modbus interface
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Example: Dual fuel burner, gas modulating and oil 3-stage

2.2 For North American

For intermittent operation in connection with the LMV36..., / AGM60... the ionization
probe or the QRA... or QRB... optical flame detectors can be used. Continuous opera-
tion is possible only when using an ionization probe and without AGM60...
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2.3 General information

The burner management system is operated and parameterized either via the

AZL2... display and operating unit or with the help of the PC tool.

The AZL2... with LCD and menu-driven operation facilitates straightforward use and tar-
geted diagnostics. When making diagnostics, the display shows the operating states,
the type of error and the point in time the error occurred. Passwords protect the different
parameter levels of the burner / boiler manufacturer and heating engineer against unau-
thorized access. There is also a COM port which can be accessed from a superposed
system, such as a building automation and control system (BACS). A PC with ACS410
software can be connected via the BCl and OCI410... interface. Among other features,
the ACS410 software (for dual fuel burner — on request) affords convenient readout of
settings and operating states, parameterization of the LMV36..., and trend recordings.
The burner / boiler manufacturer can select from different types of fuel trains and make
use of a wide choice of individual parameter settings (program times, configuration of
inputs / outputs, etc.), enabling him to make optimum adaptations to the relevant appli-
cation. The actuators are driven by stepper motors and can be positioned with high
resolution. Specific features and actuator settings are defined by the LMV36... basic
unit.
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24 AGM60O...

The AGMG60... switch unit connected to the LMV36... serves for changeover of valve
control or for feedback signals from the 2 types of fuel. The signals are monitored by the
LMV36... basic unit (same as with the single-fuel variant) which, in the event of fault,

also triggers shutdown.
LMV... @ Actuator air

M‘ Il:l Fuelo ||| sA Fuel valve outlets

PE Fuel1 Fuel

Pressure input Fuel0 [H — ‘ Fuel valve Fuel0 ‘

ﬂ‘ Fuel valve Fuel ‘

*»@‘ Fuel actuator FuelO ‘
Pressure input Fuel1 [—»
*»@‘ Fuel actuator Fuel1 ‘

Bild 264€/0309

Fuel selection

AGM60...

Figure 6: AGM60... connected to the LMV36...

2.4.1 Electrical connections of fuel actuators

When using only 1 fuel actuator, it must be connected directly to the LMV36... In that
case, a connecting cable (AGV61.100) is not required.
When using 2 fuel actuators for each type, they must be connected to the AGM60...

Fuel selection choices:
- Gas / oil

- Gas/gas

- Qil/ ol

When wiring the components, we recommend to make the following fuel assignments as

standard:
Fuel 0 = gas
Fuel 1 = ail

This can be set via parameter 201 / 301 (refer to chapter Selection of operating mode).

Following switching’s of inputs and outputs are made via AGM60...:
- Fuel at the LMV36...

- Fuel valve

- Pressure switch or POC

- Actuator (SQM3... or SQN1...)
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2.4.2 Continuous operation

The LMV36... basic unit together with the AGM60... is not approved for continuous op-
eration.

In the case of intermittent operation in connection with the LMV36..., an ionization probe
or flame detector QRA..., QRB... or QRC... can be used.

2.4.3 Fuel changeover

The fuel selection is made by an external connected switch at AGMG60...
The changeover logic of the AGM60... generates feedback signals Fuel 0 and Fuel 1
which are fed to the LMV36... basic unit for evaluation.

Note
Fuel changeover via the AZL2... or a BAC system is not technically possible.

LMV.. 7
‘ ot AGM60
| — 4 e .
Internal fuel selection 0 | — 3 |3 {1~ 2 —_— o |
Internal fuel selection 1 | = || |[2——2|| 8| |=— N B
\ i |1
L = ALY

Bild 373e/0409

Figure 7: Fuel changeover

The next burner start after shutdown or safety shutdown takes place with the new type
of fuel.

After fuel changeover, any manually selected output or output called for by the BAC sys-
tem is cancelled and automatic operation is activated, thus enabling automatic restart
with the new fuel if there is a request for heat.

Exception:
The manual off function for manual output and burner off (output = 0) via the BAC sys-

tem are maintained.

Feedback signals Fuel 0 and Fuel 1 can also be used for manual reset and lockout (re-
fer to chapter Fuel selection / reset / lockout).

2.4.4 Extra fuel selector

AGM60
L, -~ -~ - T T T —‘
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o=l & : g
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Figure 8: AGM6O0... extra fuel selector
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3 Type summary

3.1 LMV36...

Microprocessor-based basic unit for single-fuel burners of any capacity, with electronic
fuel-air ratio control, up to 2 actuators and integrated valve proving system.

Product no.

Mains voltage

Parameter set

Flame detectors

LMV36.520A1

AC 120V

us

QRAZ2.../ QRA4.U/QRA10.../
QRB.../ION

3.2 AGM60...

The AGME60... switch unit is for connection to the LMV36... and used for change-
over of valve control and/or for handling feedback signals from the 2 types of fuel.

Product no.

Mains voltage

AGM60.4A9

AC 120V

3.3 Fuel selector

The fuel selector is not a component of the AGMG60... and does not constitute part of
the scope of delivery.
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4 Technical data
4.1 LMV36... basic unit

Mains voltage

AC120V-15%/+10%

Mains frequency

50/60 Hz +6 %

Power consumption

<30 W (typically)

Safety class

I, with parts according to Il and Il to
DIN EN 60730-1

Degree of protection

IPOO

Note

The burner or boiler manufacturer must
ensure degree of protection IP40 for the
LMV36... as per DIN EN 60529 through
adequate installation

4.1.1 Terminal loading Inputs

e Perm. mains primary fuse
(externally)

Max. 16 AT

e Unit fuse F1 (internally)

6.3 AT (DIN EN 60127 2/5)

e Mains supply: Input current depending on the operating state of the unit

Undervoltage

e Safety shutdown from operating
position at mains voltage

e Restart on rise in mains voltage

Approx. AC 93 V

Approx. AC 95V

Status inputs: Status inputs (with the exception of the safety loop) of the contact
feedback network (CFN) are used for system supervision and require mains-related

input voltage

e Input safety loop

Refer to Terminal loading outputs

e Input currents and input voltages
- UeMax
- UeMin
- leMax
- leMin

UN +10 %
UN -15 %
1.5 mA peak
0.7 mA peak

e Contact material recommendation
for external signal sources (LP,
Pmin, Pmax, etc.)

Gold-plated silver contacts

o Transition / settling behavior / boun-

ce
- Perm. bounce time of contacts
when switching on / off

Max. 50 ms
(after the bounce time, contact must stay
closed or open)

e« UN AC 120V

e Voltage detection
-On AC 90...132V
- Off <AC 40V
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4.1.2 Terminal loading Outputs

Total contact loading:
o Rated voltage AC 120V, 50/ 60 Hz
e Unitinput current (safety loop) from: Max. 5 A

- Fan motor contactor

- Ignition transformer

- Valves

- Oil pump / magnetic clutch

(optional via AGM60...)

Individual contact loading:
Fan motor contactor

¢ Rated voltage AC 120V, 50/ 60 Hz

e Rated current 1.6 A pilot duty output declaration to
UL372

e  Power factor Cosop >0.4

Alarm output

e Rated voltage AC 120 V, 50 /60 Hz

e Rated current 1A

e  Power factor Cosop >0.4

Ignition transformer

e Rated voltage AC 120 V, 50 /60 Hz

e Rated current 1.6 A pilot duty output declaration to
UL372
or
250 VA ignition output declaration to
UL372

e Power factor Cosp >0.2

Fuel valves

e Rated voltage AC 120 V, 50 /60 Hz

e Rated current 1.6 A pilot duty output declaration to
UL372

e  Power factor Cosop >0.4

Operation display

e Rated voltage AC 120V, 50/60 Hz

e Rated current 0.5A

e Power factor Cosp >0.4

4.1.3 Analog output / load output X74.3

Accuracy of output voltage +1%
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4.1.4 Cable lengths

e Mainsline AC 120V Max. 100 m (100 pF/m)
Display, BCI For installation under the burner hood or
in the control panel
Max. 3 m (100 pF/m)
o Load controller (LR) X5-03 Max. 20 m (100 pF/m)
o Load controller analog X64 (24 mA) Max. 20 m (100 pF/m)
o  Safety loop / burner flange (total) Max. 20 m (100 pF/m)
)
)

o External lockout reset button Max. 20 m (100 pF/m
e Safety valve (SV) Max. 20 m (100 pF/m
e VSD control )?) Max. 3 m (100 pF/m)
e  Speed input Max. 3 m (100 pF/m)
e  Fuel valve (V1/V2/V3) Max. 3 m (100 pF/m)
e Pilot valve (PV) Max. 3 m (100 pF/m)
e Ignition transformer (Z) Max. 3 m (100 pF/m)
e Otherlines Max. 3 m (100 pF/m)

) Do not run the cable together with other cables. If not observed, hum voltage might
cause electromagnetic interference
2) Shorter cable length due to closed control loop

Specification as per EN 60730-1

Type of shutdown or interruption of each circuit
Shutdown with microswitch 1-pole
Mode of operation Type 2B

4.1.5 Cross-sectional areas

The cross-sectional areas of the mains power lines (L, N, and PE) and, if required, the
safety loop (safety limit thermostat, water shortage, etc.) must be sized for rated cur-
rents according to the selected external primary fuse. The cross-sectional areas of the
other cables must be sized in accordance with the internal unit fuse (max. 6.3 AT).

Min. cross-sectional area 0.75 mm?
(single- or multi-core as per VDE 0100)

Cable insulation must meet the relevant temperature requirements and environmental
conditions.

Fuses used inside LMV36... basic unit
-F1 6.3 AT DIN EN 60127 2 /5
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4.2 Signal cable AGV50... from AZL2... —» BCI

Signal cable Color white
Unshielded
Conductor 4 x 0.141 mm?
With RJ11 connector

Cable length

- AGV50.100 1m

- AGV50.300 3m

Supplier Recommended:
Hutter
http://www.huetter.co.at/telefonkabel.htm
Order number: on request

Location Under the burner hood (extra measures

required for SKII EN 60730-1)

4.3 Environmental conditions

Storage DIN EN 60721-3-1
Climatic conditions Class 1K3
Mechanical conditions Class 1M2
Temperature range -20...+60 °C
Humidity <95 % r.h.
Transport DIN EN 60721-3-2
Climatic conditions Class 2K2
Mechanical conditions Class 2M2
Temperature range -30...+60 °C
Humidity <95 % r.h.
Operation DIN EN 60721-3-3
Climatic conditions Class 3K3
Mechanical conditions Class 3M3
Temperature range -20...+60 °C
Humidity <95 % r.h.

Caution!
Condensation, formation of ice and ingress of water are not permitted!
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4.4 Flame detectors

4.4.1 lonization probe

For continuous operation!

No-load voltage at ION terminal Approx. UMains
(X10-05 terminal 2)

Caution!
Protect the ionization probe against electric shock hazard!

Short-circuit current Max. AC 1 mA

Required detector current Min. DC 4 pA, flame display approx. 30 %

Possible detector current Max. DC 16...40 pA, flame display
approx. 100 %

Max. perm. length of detector cable 3 m (wire—ground 100 pF/m)

(laid separately)

Note
The higher the detector cable’s capacitance (cable length), the more voltage at the
ionization probe, and thus the detector current, drops. Long cable lengths plus very

highly resistive flames might necessitate low-capacitance detector cables (e.g. ignition
cable). In spite of technical measures taken in the circuitry aimed at compensating po-

tential adverse effects of the ignition spark on the ionization current, it must be made
certain that the minimum detector current required is already reached during the igni-
tion phase. If this is not the case, the connections on the primary side of the ignition
transformer must be changed and / or the electrodes relocated.

Threshold values when flame is supervised by an ionization probe:
- Start prevention (extraneous light) Intensity of flame (parameter 954) 218%
- Operation Intensity of flame (parameter 954) >24%

ION input
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Flame intensity in %
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lonization current in PA

Figure 9: lonization input at AC 120 V
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A

4.4.2 UV flame detectors QRA2... /| QRA4.U / QRA10...

Caution!

If flame detectors QRA2... /| QRA4.U / QRA10... are used for flame supervision
with the LMV36..., it must be ensured that the basic unit is permanently con-
nected to power (conforming to EN 230 / EN 298), thus enabling the system to
detect flame detector failures during startup and shutdown. Generally, the sys-
tem works with QRA... flame detectors in intermittent operation.

For technical data, refer to Data Sheet N7712 covering QRA2... / QRA10... UV
flame detector!

For technical data, refer to Data Sheet N7711 covering QRA4.U UV flame detec-
tor!

Threshold values when flame is supervised by QRA...:

- Start prevention (extraneous light) Intensity of flame (parameter 954) 218%

- Operation Intensity of flame (parameter 954) >24%
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4.4.3 Photoresistive flame detectors QRB...

No-load voltage at QRB... terminal Approx. DC 5V
(X10-05 terminal 3)
Max. perm. length of QRB... detector 3 m (wire — wire 100 pF/m)

cable (laid separately)

Note
A detector resistance of RF <500 Q is identified as a short-circuit and leads to safety
shutdown in operation as if the flame had been lost.

For this reason, before considering the use of a highly sensitive photoresistive detector
(QRB1B... or QRB3S), it should be checked whether this type of flame detector is in-
deed required! Increased line capacitance between QRB... connection and mains live
wire L has an adverse effect on the sensitivity and increases the risk of damaged flame
detectors due to overvoltage. Always run detector cables separately!

Threshold values when flame is supervised by QRB...:

Start prevention (extraneous light) <400 kQ
with RQRB Intensity of flame 210%

Operation with RQRB <230 kQ
Intensity of flame >16%

Short-circuit detection with RQRB <0.5 kQ

QRB... input

90 L4 o

7540d04e/1010

Flame intensity in %

0,1 1 10 100 1000
Detector resistance in kOhm

Figure 10: QRB... input at AC 120 V
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4.5 Switch unit AGM60...

Mains voltage

AC 120V -15% / +10%

Mains frequency

50/60 Hz 6%

Power consumption

<5 W (typically) (without actuator supply)

Safety class

| with parts according to Il and Il to
DIN EN 60730-1

Galvanic separation between mains vol-  No

tage terminals and actuator signal lines

and actuator supply lines

Degree of protection IPOO
Note:

The burner or boiler manufacturer (OEM)
must ensure degree of protection IP40 to
DIN EN 60529 for burner controls by
adequate installation of the AGMG60...

The AGM60... together with the LMV36...
is suited for installation under the burner
hood or inside a control cabinet or control

panel
Detection time fuel changeover <400 ms
Switching frequency fuel changeover Min. 3 s
Switching cycles fuel changeover Max. 5000
Perm. mains primary fuse (externally) Max. 6.3 AT

Power must always be supplied via the
basic unit
(refer to chapter Inputs / Outputs)

Mains supply:

Input current depending on the operating state of the unit

Mains voltage is monitored by the burner control

Dimensions (W x H x D)

180.7 x 120.7 x 51.7 mm

Mounting

Top hat rail to DIN EN 60715,
35 mm or screwed
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4.5.1 Terminal output Inputs

Status input: Fuel selection, pressure switch
e Input currents and input voltages

- UeMax UN +10%
- UeMin UN -15%
- leMax 1.5 mA peak
- leMin 0.7 mA peak
e Contact material recommendation Gold-plated silver contacts

for external switching contact,
transducer (Pmax, POC)
e Transition / settling behavior /

bounce
- Perm. bounce time of contacts Max. 50 ms
when switching on/off (after the bounce time, the contact must
stay closed or open)
e« UN AC 120V
e Voltage detection
-On AC 90...132V
- Off <AC 40V

4.5.2 Terminal output Outputs

Total contact output:
o Rated voltage AC 120V, 50/60 Hz
Refer also Total contact output in chapter Terminal output Outputs

Individual contact loads:

Fuel valve

e Rated voltage AC 120V, 50/60 Hz

e Rated current 1.6 pilot duty output declaration to UL732
e Power factor Cosp >0.4

Safety valve (SV)
(magnetic clutch / oil pump)

e Rated voltage AC 120V, 50/60 Hz

e Rated current 1.6 A pilot duty output declaration to
UL732

e Power factor Cosp >0.4

Connections for pressure switch

e Rated voltage AC 120V, 50/60 Hz

e Rated current 1.5 mA

e  Power factor -
Power supply for pressure switch-max

(Pmax) / POC

(X5-02.3 or X22-02.3)

e laMax <10 mA
Fuel feedback to LMV36...

(X31-02.1 or X31-02.2)

e laMax <10 mA
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4.5.3 Cable lengths

e Mains line Max. 3 m (100 pF/m)
LMV36... > AGMG60...

o  Fuel valves Max. 3 m (100 pF/m)

o Otherlines Max. 3 m (100 pF/m)

o  Fuel selector Max. 20 m (100 pF/m)

e Load controller LR Max. 20 m (100 pF/m)

Specification as per EN 60730-1

Type of shutdown or interruption of each circuit
Shutdown with microswitch Single-pole
Mode of operation Type 2 B

4.5.4 Cross-sectional areas

The cross-sectional areas of the power supply lines (L, N and PE) must be capable of
carrying the rated currents according to the built-in unit fuse of the respective basic unit
(max. 6.3 AT).

Min. cross-sectional area 0.75 mm?
(single- or multi-core to VDE 0100)

Cable insulations must satisfy the relevant temperature requirements and environmental
conditions.

4.5.5 Electrical connections of actuators

The ready connected actuator cables must not be extended.

4.5.6 Environmental conditions

Storage DIN EN 60721-3-1
Climatic conditions Class 1K3
Mechanical conditions Class 1M2
Temperature range -20...+60 °C
Humidity <95% r.h.
Transport DIN EN 60721-3-2
Climatic conditions Class 2K2
Mechanical conditions Class 2M2
Temperature range -30...+60 °C
Humidity <95% r.h.
Operation DIN EN 60721-3-3
Climatic conditions Class 3K3
Mechanical conditions Class 3M3
Temperature range -20...+60 °C
Humidity <95% r.h.

Caution!

A Condensation, formation of ice and ingress of water are not permitted!
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5 Dimensions
5.1 LMV36...

Dimensions in mm
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Figure 11: Dimensions of the LMV36...
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5.2 AGM60O...

Dimensions in mm
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Figure 12: Dimensions of the AGM60...
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Flame signal input and
flame detector X10-05
and X10-06

6 Basic unit

6.1 Description of inputs and outputs

This chapter covers the key features of the basic unit’s inputs and outputs. For exact
use of the inputs and the activation of outputs, refer to chapter Sequence diagrams.

LMV...
! [=—a]
QRB.../ QRC... GND ‘ = ©
QRB.../ QRC... signal voltage ‘ — ;
lonization probe (ION) ‘ = &
Protective earth (PE) ‘ =
S Bild 271611010
Figure 13: Flame signal input X10-05
LMV..
T T e =
o |
QRA... ‘L 77777 =] || x J

Bild 272/040¢

Figure 14: Flame signal input X10-06

Connection choices:

¢ lonization probe

¢ QRA2../QRA10...
e« QRA4.U

e QRB..

s L
4 <1

‘ 7

3

}2 ?C
|1

2 V
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6.2 Flame detectors

e Fordisplay of the flame on the AZL2..., the following general conditions apply:
- Display is subject to various component tolerances, which means that
deviations of £ 10% can occur
- Note that, for physical reasons, there is no linear relationship between flame
display and detector signal values

The LMV36... system can be used with different types of flame detectors. For the correct
use of flame detectors, refer to chapter Sequence diagrams.
The flame detector used must be correctly parameterized.

Caution!
Continuous operation is possible only when using an ionization probe!

In the hardware of the LMV36..., the flame signals are subdivided into 2 groups (group 0
covering types the QRB... and group 1 covering ionization and the QRA...). The flame
detector for gas is selected via parameter 221 (fuel 0) / 321 (fuel 1), that for oil via pa-
rameter 261 (fuel 0) / 361 (fuel 1).

No. Parameter
Gas: Active detector flame evaluation
221 0=QRB
1=I10N/QRA
Fuel 1 gas: Active detector of flame evaluation
321 0=QRB
1=I10N/QRA...
Oil: Active detector of flame evaluation
261 0=QRB
1=I10N/QRA
Fuel 1 oil: Active detector of flame evaluation
361 0=QRB
1=I10N/QRA...
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6.2.1 Loss of flame

In the event of loss of flame, the unit initiates safety shutdown, followed by a restart, if
required. A repetition counter can be used to select the number of flame losses after
which the unit shall initiate lockout (refer to chapter Repetition counter).

Error Diagnostic Meaning for the LMV36... system
code code
7 0 Loss of flame

No. Parameter

Software drop-out delay time of flame signal (100 ms)
186 | Index 0 = QRB... (0 = inactive, >1)
Index 1 =10ON / QRA... (0 = inactive, >3 -only 200 ms steps)

Fuel 1: Software drop-out delay time of flame signal (100 ms)
187 Index 0 = QRB... (0 = inactive, >1)
Index 1 =ION / QRA... (0 = inactive, >3 -only 200 ms steps)

Repetition limit value loss of flame
240 1 = No repetition
2 = 1 Repetition

Repetition limit value loss of flame
340 | 1= No repetition
2 = 1 Repetition

280 | Repetition limit value loss of flame
1 = No repetition
2 = 1 Repetition

380 Repetition limit value loss of flame
1 = No repetition
2 = 1 Repetition

Caution!
The response time of the flame detector leads to an extension of the second
safety time (TSA2). This must be taken into account when designing the burner!

6.2.2 Extraneous light

Extraneous light during standby (phase 12) leads to prevention of startup, followed by a
restart. Extraneous light during the prepurge phase results in immediate lockout. If ex-
traneous light occurs during the shutdown phase, the system switches to the safety
phase.

One repetition is permitted. This means that if the error occurs again the next time the
system is shut down, the unit will initiate lockout.

Error Diagnostic Meaning for the LMV36... system
code code
4 0 Extraneous light during startup
1 Extraneous light during shutdown
2 Extraneous light during startup — prevention of startup

6.2.3 No flame at the end of safety time (TSA)

If no flame is established by the end of the first safety time, the unit initiates lockout.

Error Diagnostic | Meaning for the LMV36... system
code code
2 1 No flame at the end of safety time 1 (TSA1)
2 No flame at the end of safety time 2 (TSA2)
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6.2.4 Flame intensity

The flame’s intensity can be displayed. It is standardized from 0 to 100%.

No. Parameter

954 | Intensity of flame

Note

Also refer to chapter Intensity of flame during curve settings.

6.2.5 Supervision of flame detector

Error Diagnostic Meaning for the LMV36... system
code code
93 3 Short-circuit of flame detector

At the QRB... flame detector’s input, the LMV36... checks the detector for short-circuits

in operation.

Building Technologies Division
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6.3 Digital inputs

6.3.1 Safety loop X3-04 (optional pressure switch-max (Pmax)), ter-
minals 1 and 2

Input for connection of the safety loop. When any of the series-connected contacts in-
cluded in the loop opens, power supply to the fuel valves, the fan and the ignition equip-
ment is instantly cut.

The safety loop includes the following components:

- External burner switch (ON / OFF)

- Safety limiter / safety pressure limiter (SL / SPL)

- External control thermostat and / or pressurestat, if required
- Water shortage switch

(? Note

Pressure switch-max (Pmax) when using POC via X5-02.

,,,,,,,,,,, LMV...
[ 0 b L 6.3AT
Line voltage (N) ‘ '_} = ||z | 0
Protective earth (PE) ‘ — — || \z—@
Power signal for safety loop ‘ == |||S ||]>
Safety loop ‘ I — | — | ¥ ‘Q
(optional pressure switch-max (Pmax)) | ——— 0 I 1 1 I g x
Bild 273e/0409 o (G -] =
gz < @
@
=5

Figure 15: Safety loop (optional pressure switch-max (Pmax)) X3-04

For diagnostic purposes, the contacts of the components included in the safety loop and
the burner flange contact are combined for delivering the safety loop signal. If there is
no such signal, the system initiates safety shutdown in any event.

If, with Load controller ON, there is no signal from the safety loop (start prevention), er-
ror code 22 is translated to text display OFF S (S = safety loop) and the numerical value
appears in the error history.

Error Diagnostic Meaning for the LMV36... system
code code

22 0 Safety loop / burner flange Open
OFF S

For the input, a repetition counter can be parameterized. Here, it is possible to set the
number of errors permitted until lockout occurs (refer to chapter Repetition counter).

No. Parameter

Repetition limit safety loop
1 = No repetition

215 .
2...15 = number of repetitions
16 = constant repetition
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6.3.2 (Burner flange) X3-03, terminals 1 and 2

End switch burner flange (component of safety loop).

LMV.
L e, = Flange
“L” for end switch burner flange ‘ —_— 9 |
‘ ] 1 (
End switch burner flange | — 2 ‘
(component of safety loop) | Il =————- 1

Bild 274e/1010

Figure 16: Burner flange X3-03

For error diagnostics and parameters, refer to chapter Safety loop.
6.3.3 Input for external controller (ON / OFF) X5-03, terminal 1

When the external control loop is closed, the internal input message Heat request is
generated.

A heat request exists when the external controller signal is pending and, depending on
the configuration, a load controller calls for heat (refer to chapter Connection of load
controllers).

When there are no more requests for heat, the burner shuts down. The fuel valves are
closed, either immediately when the timer has elapsed, or when the low-fire position is
reached, depending on the parameter settings (refer to chapter End of operating posi-
tion).

N
(? ote

46/242

Burner startup takes place only when this contact is closed.
L\ COO
“L” for control \ E— i4 L
Internal fuel selection 1 \ = 0 13
Internal fuel selection 0 | = 2 12 Q
External load controller (On / Off) \ = i1
w On / Off

Bild 368e/1010

Figure 17: Inputs for external load controller ON / OFF X5-03
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6.3.4 Air pressure switch (APS) X3-02

Input for connection of an air pressure switch: Air pressure is anticipated when the fan is

switched on. If there is no air pressure signal, the system initiates lockout.

The air pressure switch must have an NO contact.

If no air pressure switch is required (e.g. when firing on oil), a wire link to the fan output

must be fitted (between X3-02, terminal 1, and X3-05, terminal 1).

Caution!

The OEM must check to see whether the burner can be operated without air
pressure switch. This may necessitate a special approval, depending on the
type of application.

“L” for air pressure switch ( LP) ‘
Air pressure switch (LP) ! ‘

77777777777 I
2

IN

o ||
) ‘ 1
X

Bild 277e/1010

Figure 18: Air pressure switch (APS) X3-02

Error Diagnostic | Meaning for the LMV36... system
code code
3 0 Air pressure off

1 Air pressure on

4 Air pressure on — prevention of startup

471242
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6.3.5 Pressure switch for gas valve proving (P LT) X9-04

Input for connection of Pressure switch valve proving (P LT) X9-04.
The input is active only when firing on gas and when the valve proving is activated (refer
to chapter Program sequence).

No.

Parameter

241

Gas: Execution valve proving

0 = no valve proving

1 = valve proving on startup

2 = valve proving on shutdown

3 = valve proving on startup and shutdown

341

Fuel 1 gas: Execution valve proving

0 = no valve proving

1 = valve proving on startup

2 = valve proving on shutdown

3 = valve proving on startup and shutdown

Pressure switch valve proving (PLT) ‘ §
or oil pressure switch-min (Pmin) Il =

Ll

LMV...

W rrm @

| c— '3 PLT
e |

Bild 370e/1010

Figure 19: LMV36...: Pressure switch valve proving gas (P LT) X9-04

Pressure switch valve proving (PLT)
or oil pressure switch-min (Pmin)
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Figure 20: LMV36... with AGM60...: Pressure switch valve proving gas (P LT) X9-04

Pressure switch valve proving (P LT)

Input for connection of valve proving with own pressure switch for valve proving.
The input is active only when valve proving is activated.

Error Diagnostic | Meaning for the LMV36... system
code code
12 0 Fuel valve 1 (V1) leaking
1 Fuel valve 2 (V2) leaking
S Note
When using configuration Valve proving, it is not possible to use the input for Start re-
lease gas.
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6.3.6 Gas pressure switch-min (Pmin), start release gas X5-01

Input for connection of a pressure switch-min for gas: If the plant does not require a
pressure switch-min, a wire link must be fitted between terminals 2 and 3.

Gas pressure switch-min
In all types of gas trains, minimum gas pressure is expected from phase 22. If no gas

pressure is detected when the maximum time (P214) has elapsed, the gas shortage
program is started (refer to chapter Gas shortage program).

LMV..
T —m, i
“L” for pressure switch ‘ = _ ‘ 3
Gas pressure switch-min (Pmin) | —_ S-, \ 2
Protective earth (PE) \ S = BN (& Pmin
[ S S il

Bild 366e/1010

Figure 21: Gas pressure switch-min (Pmin) X5-01

Caution!

The OEM must check to see whether the burner can be operated without pres-
sure switch-min. This may necessitate a special approval, depending on the
type of application.

No. Parameter

214 Max. time start release

285 | Oil: Gas pressure switch-min with «Lo Gp»
0 = inactive

1 = active

During the safety times (TSA1/TSA2), the signal received from pressure switch-min is
only assessed after a certain period of time in order to ignore the pressure shocks that
occur the moment the valves open. The time to elapse for signal assessment can be pa-
rameterized.

No. Parameter

229 | Gas: Time to respond to pressure faults within safety time 1 (TSA1) and safety
time 2 (TSA2)

329 | Fuel 1 gas: Time to respond to pressure faults within safety time 1 (TSA1) and
safety time 2 (TSA2)

If there is no gas pressure, at least safety shutdown is initiated.

Error Diagnostic | Meaning for the LMV36... system
code code
20 0 Pressure switch-min (Pmin)

No minimum gas pressure
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For the input, a repetition counter can be parameterized. It can be used to set the num-
ber of errors permitted until lockout occurs. The counter also impacts the gas shortage
program (refer to chapter Repetition counter).

No. Parameter

223 | Repetition limit value gas pressure switch-min
1 = No repetition
2...15 = number of repetitions
16 = constant repetition

323 Repetition limit value gas pressure switch-min
1 = No repetition
2...15 = number of repetitions
16 = constant repetition

Start release gas

If, at the same time, the input is used as a start release input (e.g. for an air supply
damper), it can be connected in series with the pressure switch.

When selecting Valve proving via pressure switch-min (P236), function Start release gas
is not supported.

6.3.7 Oil pressure switch-min (Pmin) X9-04 (X5-01 on AGM60...)

Input for connection of a pressure switch-min for oil: If the plant does not require a pres-
sure switch-min, a wire link between terminal 2 and terminal 3 must be fitted.

Caution!

The OEM must check to see whether the burner can be operated without using
a pressure switch-min. This may necessitate a special approval, depending on
the application.

LMV... .
[ | o ®
i d [r— '3 PLT: 3 Qilmin
Pressure switch valve proving (PLT) | 3 , Ly
or oil pressure switch-min (Pmin) = ‘ i
1 C— L i
b= — !
Bild 371e/1010
Figure 22: LMV36...: Oil pressure switch valve proving (P LT) X9-04
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Figure 23: LMV36... with AGM60...: Oil pressure switch valve proving (P LT) X9-04
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Qil pressure switch-min

In all types of oil train, the minimum oil pressure is expected from phase 38. If no oil
pressure is detected when the maximum time (P217) has elapsed or if, subsequently,
the oil pressure drops, the system initiates lockout.

No. Parameter

Max. Waiting time for detection of detector or pressure signal (e.g. homerun,

217 preignition «Lo»)
Error Diagnostic Meaning for the LMV36... system
code code
20 0 Pressure switch-min (Pmin)
No min. oil pressure

During the safety times (TSA1/TSA2), the signal from pressure switch-min is only as-

sessed after a certain period of time in order to ignore the pressure shocks that occur

the moment the valves open. The time to elapse for signal assessment can be param-
eterized.

No. Parameter

269 | Oil: Time to respond to pressure faults within safety time 1 (TSA1) and safety
time 2 (TSA2)

369 | Fuel 1 oil: Time to respond to pressure faults within safety time 1 (TSA1) and
safety time 2 (TSA2)

6.3.8 Setting the time for checking the pressure switch

For oil pressure switch-min, the point in time from which the check is made can be
set via parameter 276 (active from phase 38, or from safety time (TSA)).

No. Parameter

276 Qil: Pressure switch-min input

0 = inactive

1 = active from phase 38

2 = active from safety time (TSA)

376 Fuel 1 Qil: Pressure switch-min input
0 = inactive

1 = active from phase 38

2 = active from safety time (TSA)
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6.3.9 Gas/ oil pressure switch-max (Pmax) / or POC contact, start
release oil X5-02

Input for connection of a pressure switch-max for gas or oil: The sensor must have an
NC contact, which means that the contact opens when the adjusted maximum pressure
is exceeded. If the plant does not require a pressure switch-max, a wire link must be fit-
ted between terminals 2 and 3.

Caution!

The OEM must check to see whether the burner can be operated without pres-
sure switch-max. This may necessitate a special approval, depending on the
type of application.

LMV _
Pressure switch-max or POC ‘ =

“L” for pressure switch ‘ e ‘ 3
| 2
Protective earth (PE) ‘ ‘

i 1 o [F] Pmax/POC

Bild 279e/1010
Figure 24: LMV36...: Gas / oil Pressure switch-max (Pmax) or POC X5-02
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Figure 25: LMV36... with AGM60...: Gas / oil pressure switch-max (Pmax) or POC X5-02

The connection facility can also be used as POC (proof of closure) (refer to chapter Se-
guence diagrams).

No. Parameter

Gas: Pressure switch-max / POC input

0 =inactive
237 1 = pressure switch-max
2=POC

3 = pressure switch valve proving

Fuel 1 gas: Pressure switch-max / POC input

0 = inactive
337 1 = pressure switch-max
2=P0OC

3 = pressure switch valve proving

Note

If the input is used for POC or for pressure switch valve proving can be included in the
safety loop. In that case, pressure switch-max must not be fitted between the valves,
but downstream from them.
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Gas pressure switch-max

In all types of gas trains, the maximum gas pressure is monitored from phase 40. If the
maximum gas pressure is exceeded, the system initiates lockout.

Error Diagnostic | Meaning for the LMV36... system
code code
14 0 POC open
1 POC closed
21 0 Pressure switch-max (Pmax): Max. gas pressure exceeded

During the safety times (TSA1 / TSA2), the signal from pressure switch-max is only as-
sessed after a certain period time has elapsed in order to ignore the pressure shocks
that occur the moment the valves open.

No. Parameter

229 | Gas: Time to respond to pressure faults within safety time 1 (TSA1) and safety
time 2 (TSA2)

329 | Fuel 1 gas: Time to respond to pressure faults within safety time 1 (TSA1) and
safety time 2 (TSA2)
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Pressure switch-max-oil

In all types of oil trains, the maximum oil pressure is monitored from phase 22. If the
maximum oil pressure is exceeded after the maximum time (parameter 214) has
elapsed, or during the subsequent phases, the system initiates lockout.

No. Parameter

214 Max. time start release

Error Diagnostic Meaning for the LMV36... system
code code
14 0 POC open
1 POC closed
21 0 Pressure switch-max (Pmax): Max. oil pressure exceeded

During the safety times (TSA1 / TSA2), the signal from pressure switch-max is only as-
sessed after a certain period of time has elapsed to ignore the pressure shocks that oc-
cur the moment the valves open.

No. Parameter

269 | Oil: Time to respond to pressure faults within safety time 1 (TSA1) and safety
time 2 (TSA2)

369 | Fuel 1 oil: Time to respond to pressure faults within safety time 1 (TSA1) and
safety time 2 (TSA2)

The terminal can also be used for POC (Proof of Closure) (refer to chapter Sequence

diagrams).
No. Parameter
Qil: Pressure switch-max / POC input
277 0 = inactive .
1 = pressure switch-max
2=POC
Fuel 1 oil: Pressure switch-max / POC input
377 0 = inactive .
1 = pressure switch-max
2=POC
@ Note

If the input is used for POC, pressure switch-max can be included in the safety loop.
In that case, pressure switch-max must not be fitted between the valves, but after
them.

Start release oil
If the input is simultaneously used as a start release input (e.g. for an air supply

damper), the latter can be connected in series with the pressure switch.
If the input is parameterized for POC, it cannot be used as a start release input.
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6.3.10 Fuel selection
The fuel selection is made by an external connected switch at AGMG60...

The selection made is transmitted to the LMV36... basic unit via 2 signal lines (internal
fuel selection 0 + 1).

Fuel 0 =1, Fuel 1 =0 > Fuel 0 is selected

Fuel 0 =0, Fuel 1 =1 - Fuel 1 is selected

Fuel 0 = 0, Fuel 1 = 0 - Line interrupted - Safety shutdown / lockout
Fuel 0 =1, Fuel 1 =1 > Reset

Next time the burner is started up after shutdown or safety shutdown, the new fuel is
used.

After fuel changeover, any manually selected output or output called for by the BAC sys-
tem is cancelled and automatic operation is activated, thus enabling an automatic restart
with the new fuel if there is a request for heat.

Exception:
The manual off function for manual output and burner off (output = 0) via the BAC sys-
tem are maintained.

LMV...
O H: AGM60...
‘ = ‘4 T T ]
Internal fuel selection 0 | = S 113
Internal fuel selection 1 i = 4 12
I L=
,,,,,,,,,,, LN

Bild 373e/0409

Figure 26: LMV36... with AGM60...: Fuel selection
6.3.11 Reset X8-04, terminal 1

Input for connection of a reset button. The basic unit can be reset or manually locked via
this input (refer to chapter Reset / manual locking).

LMV...
T T —
=1 <
Reset (manual lockout) ‘ — L !1—L L
 Bild 374e/0409
Figure 27: Reset X8-04
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Continuous fan operation ‘

6.4 Digital outputs

Safety-related outputs, type SI

Using a contact feedback network (CFN), these contacts are read back by the micro-
computers and checked for their correct positions.

Non-safety-related outputs, type No-SI

These outputs are not monitored by the CFN and, for this reason, can only be used for
non-safety-related actuators, or actuators made safe in some other form (e.g. alarm).

6.4.1 Output alarm type No-SI X3-05, terminal 2

LMV...

i 8 ‘2
Alarm | = @ [|L—T10
| allik

|
Bild 282/0309

Figure 28: Output alarm X3-05
Output for connection of an alarm lamp or horn.

The output is activated when the unit is in the lockout position (phase 00).
This output can also be used to indicate start prevention.

6.4.2 Fan motor contactor type S| X3-05, terminal 1

LMV...

Fan motor contactor | —_ | \14@
L |

4
Bild 283e/1109
Figure 29: Fan motor contactor X3-05

Output for control of a fan power contactor (200 VA). In accordance with the sequence
diagrams, the fan is on in phase 22 (refer to chapter Sequence diagrams).

6.4.3 Fan continuous purging X3-05, terminal 3

LM

3 ( \:‘
2
1

V...

I
|
I
|
- -

Bild 284e/1010

Figure 30: Continuous fan operation X3-05

If continuous purging is required, the fan motor contactor must be connected to Con-
tinuous fan operation — X3-05, terminal 3. This terminal is tapped behind the unit fuse
and the safety loop (refer to chapter Continuous fan).
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6.4.4 Output ignition (Z) type SI (IGNITION) X4-02

LMV..
M — T
Ignition (Z) | — 3
dl HI=) [
Protective earth (PE) | — X \1_@

Bild 285e/0409

Figure 31: Output ignition (Z) X4-02
Output for the connection of ignition transformers or electronic ignition modules.
Gas

When firing on gas, ignition is switched on in phase 38 just before reaching safety time 1
(TSA1).

The preignition time in phase 38 can be parameterized.

No. Parameter

226 | Gas: Preignition time

326 Fuel 1 gas: Preignition time

Oil

When firing on oil, there is a choice of short and long preignition (same as with gas).

No. Parameter

Qil: Point in time oil is ignited
281 | 0 = short preignition (Ph38)
1 = long preignition (with fan) (Ph22)

Fuel 1 oil: Point in time oil is ignited
381 0 = short preignition (Ph38)
1 = long preignition (with fan) (Ph22)

When using long preignition, ignition is switched on in phase 22, together with the fan.

In the case of short preignition, the preignition time can be parameterized.

No. Parameter

266 | Qil: Preignition time

366 | Fuel 1 oil: Preignition time
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6.4.5 Outputs fuel valves type SI (V1...V3 / PV) X802, X7-01, X7-

02
v
Protective earth (PE) \ — ‘4—@
N ‘ = o !3
Aucxiliary terminal V1 for series ‘ g 2
connection of two AC 115 V valves X .
Fuel valve 1 (V1) | — |
T e | ]

Bild 286e/0409

Figure 32: LMV36...: Output fuel valve (V1) X8-02
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Figure 33: LMV36... with AGM60...: Output fuel valve (V1) X8-02
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Figure 34: LMV36...:
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Output fuel valve (V2) X7-01
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Figure 35: LMV36... with AGM60...:
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QOutput fuel valve (V2) X7-01
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Figure 36: LMV36...:

Bild 290/0409

Output fuel valve (V3) / pilot valve PV X7-02

Outputs for connection of the gas or oil valves, depending on the selected type of fuel
train (refer to chapter Sequence diagrams).
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6.4.6 Output safety valve (SV) type Sl X6-03 / magnetic clutch

M T —|3
Safety valve / magnetic clutch ‘ . \ sv L Magnetic
8 )12 ~T' clutch
& ||
Protective earth ( PE) ‘ S \1—@

Bild 292e/1209

Figure 37: LMV36...: Output safety valve (SV) / magnetic clutch X6-03
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Figure 38: LMV36... with AGM60...: Output safety valve (SV) / magnetic clutch X6-03
Output for connection of an oil shutoff valve / oil connection valve or safety valve for lig-
uefied gas. The output is connected parallel to the output for the fan.
6.4.7 Output for indication of operation X8-04 terminal 2
_LMv..
( 12 N
Indication of operation P s —®7
| 2 |l
Ll = ||/
T T T Bild 294e/0409
Figure 39: Output for indication of operation X8-04
Output for connection of indication of operation.
Caution!
The output is connected parallel to the fuel valve (V1).
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6.5 Program sequence

The program sequence is shown in the form of sequence diagrams (refer to chapter

Fuel trains application examples). Using a number of parameters, the program se-
quence can be adapted to the respective application.

6.5.1 Time parameters

Using a number of time parameters, the time characteristics of the different types of fuel

trains can be matched to the requirements of the respective application.

In single-fuel operation or in dual-fuel operation, the parameters 225...299 are as-

signed to fuel 0.

No. Parameter

211 Fan rump-up time

212 Max. time down to low-fire

213 | Waiting time home run

214 Max. time start release

217 preignition «Lo»)

Max. Waiting time for detection of detector or pressure signal (e.g. homerun,

225 | Gas: Prepurge time

226 | Gas: Preignition time

227 | Gas: Safety time 1 (TSA1)

229 time 2 (TSA2)

Gas: Time to respond to pressure faults within safety time 1 (TSA1) and safety

230 Gas: Interval 1

231 | Gas: Safety time 2 (TSA2)

232 Gas: Interval 2

233 Gas: Afterburn time

234 | Gas: Postpurge time (no extraneous light test)

242 | Gas: Valve proving evacuation time

243 | Gas: Valve proving time test atmospheric pressure

244 | Gas: Valve proving filling time

245 | Gas: Valve proving time test gas pressure

246 | Gas: Waiting time gas shortage

248 | Gas: Postpurge time (t3) (abortion if load controller On)

265 | Oil: Prepurge time

266 | Oil: Preignition time

267 | Oil: Safety time 1 (TSA1)

269 time 2 (TSA2)

Qil: Time to respond to pressure faults within safety time 1 (TSA1) and safety

270 Qil: Interval 1

271 Oil: Safety time 2 (TSA2)

272 Qil: Interval 2

273 Qil: Afterburn time

274 | Qil: Postpurge time (no extraneous light test)

284 | Qil: Postpurge time (t3) (abortion if load controller On)
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In dual-fuel operation, the parameters 325...399 are assigned to fuel 1.

No. Parameter

325 | Fuel 1 gas: Prepurge time

326 | Fuel 1 gas: Preignition time

327 | Fuel 1 gas: Safety time 1 (TSA1)

329 | Fuel 1 gas: Time to respond to pressure faults within safety time 1 (TSA1) and

safety time 2 (TSA2)

330 | Fuel 1 gas: Interval 1

331 Fuel 1 gas: Safety time 2 (TSA2)

332 | Fuel 1 gas: Interval 2

333 Fuel 1 gas: Afterburn time

334 | Fuel 1 gas: Postpurge time (no extraneous light test)

342 Fuel 1 gas: Valve proving evacuation time

343 Fuel 1 gas: Valve proving time test atmospheric pressure

344 | Fuel 1 gas: Valve proving filling time

345 | Fuel 1 gas: Valve proving time test gas pressure

346 | Fuel 1 gas: Waiting time gas shortage

348 | Fuel 1 gas: Postpurge time 3 (abortion if load controller On)

365 | Fuel 1 oil: Prepurge time

366 | Fuel 1 oil: Preignition time

367 | Fuel 1 oil: Safety time 1 (TSA1)

369 | Fuel 1 oil: Time to respond to pressure faults within safety time 1 (TSA1) and

safety time 2 (TSA2)

370 Fuel 1 oil: Interval 1

371 Fuel 1 oil: Safety time 2 (TSA2)

372 Fuel 1 oil: Interval 2

373 Fuel 1 oil: Afterburn time

374 | Fuel 1 oil: Postpurge time (no extraneous light test)

384 | Fuel 1 oil: Postpurge time 3 (abortion if load controller On)

Caution!

The OEM or the heating engineer must make certain that the times conform to

the standards covering the respective type of plant.
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6.5.2 Valve proving

Valve proving is active only when firing on gas. Valve proving designed to detect leaking
gas valves and, if necessary, to prevent the valves from opening or ignition from being
switched on. Lockout is initiated, if required.

When making the valve proving test, the gas valve on the burner side is opened first to
bring the test space to atmospheric pressure. When the valve is closed, the pressure in
the test space is not allowed to exceed a certain level. Then, the test space is pressur-
ized by opening the gas valve on the mains side. After closing, the gas pressure must
not fall below a certain level. Type of valve proving can be selected via parameter 236 /
336.

Valve proving can be parameterized to take place on startup, shutdown, or both.

Recommendation: Perform valve proving on shutdown.

No. Parameter

Gas: Pressure switch-min input

0 = inactive

236 | 1 = pressure switch-min (upstream of fuel valve 1 (V1))

2 = valve proving via pressure switch-min (between fuel valve 1 (V1) and fuel
valve 2 (V2))

Gas: Pressure switch-max / POC input

0 = inactive
237 | 1 = pressure switch-max
2=POC

3 = pressure switch valve proving

Gas: Execution valve proving

0 = no valve proving

241 | 1 = valve proving on startup

2 = valve proving on shutdown

3 = valve proving on startup and shutdown

242 | Gas: Valve proving evacuation time

243 | Gas: Valve proving time test atmospheric pressure

244 | Gas: Valve proving filling time

245 | Gas: Valve proving time test gas pressure

Fuel 1 gas: Pressure switch-min input

0 = inactive

336 | 1 = pressure switch-min (upstream of fuel valve 1 (V1))

2 = valve proving via pressure switch-min (between fuel valve 1 (V1) and fuel
valve 2 (V2))

Gas: Pressure switch-max / POC input

0 = inactive
337 | 1 = pressure switch-max
2=P0OC

3 = pressure switch valve proving

Fuel 1 gas: Execution valve proving

0 = no valve proving

341 | 1 = valve proving on startup

2 = valve proving on shutdown

3 = valve proving on startup and shutdown

342 | Fuel 1 gas: Valve proving evacuation time

343 Fuel 1 gas: Valve proving time test atmospheric pressure

344 Fuel 1 gas: Valve proving filling time

345 | Fuel 1 gas: Valve proving time test gas pressure

Caution!

If valve proving is parameterized to take place on startup and shutdown, the gas
valves must run through additional switching cycles. As a result, strain on the
gas valves (wear) increases.

63/242

Building Technologies Division Basic documentation LMV36... CC1P7544en
Industry Sector 6 Basic unit 15.10.2010



A

Caution!
The OEM must set the evacuation, filling and test times for atmospheric or
mains pressure on every plant in compliance with the requirements of EN 1643.

It must be ensured that the 2 test times are correctly set. It is to be checked whether the
gas required for the test may be fed into the combustion chamber (on the relevant appli-
cation). The test times are safety-related. After a reset and in the case of aborted or
prevented valve proving, the unit performs valve proving on the next startup (only when
valve proving is activated). Prepurging with valve proving is active during the startup
phase, even if it was deactivated.

Examples of aborted valve proving:
If the safety loop or the start prevention input for gas (containing Pmin) opens during
valve proving.

Valve proving — calculation of leakage rate

(PG - Pw) * V * 3600

Test =
Patm * QLeck
QLeck inl/h Leakage rate in liters per hour
PG in mbar Overpressure between the valves at the beginning of the test phase
Pw in mbar Overpressure set on the pressure switch (normally 50%
of the gas inlet pressure)
Patm in mbar Absolute air pressure (1013 mbar normal pressure)
\% inl Volume between the valves (test volume) including valve volume
and pilot pipe, if present (Gp1 mod)
tTest ins Test time

6.5.3 Valve proving with separate pressure switch (P LT) X9-04

atmospheric pressure.

@ V1 6 V2 Step 1: t80 — evacuation of test space.
D‘Q g Gas valve on the burner side is opened to bring the test space to
Mains T

t80 | t81 | t82 | t83 Step 2: t81 — atmospheric pressure test.
When the gas valve has closed, the gas pressure in the test space must
vi 3K fl— not exceed a certain level.
vz [ X
Step 3: 182 —filling of test space.
P '-T Ga:valve on the gr]nains sidg opens to fill the test space.
Bild 410e/1010
Step 4: t83 — gas pressure test.
Figure 1: Valve proving with separate When the gas valve has closed, the gas pressure in the test space must
pressure switch (P LT) not drop below a certain level.
Legend
t80 Evacuation of test space (P242)
t81 Atmospheric pressure test (P243)
t82 Filling of test space (P244)
t83 Gas pressure test (P245)
\Y Fuel valve
PLT Pressure switch — valve proving
Pmin Pressure switch-min
- Input/output signal 1 (ON)
[ ] Input/output signal 0 (OFF)
Input permissible signal 1 (ON) or 0 (OFF)
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6.5.4

80

t81

t82 | t83
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Figure 2: Valve proving via gas pressure switch-

min

Bild 411e/1010

Valve proving via gas pressure switch-min X5-01

Step 1: t80 — evacuation of test space.
Gas valve on the burner side is opened to bring the test space to
atmospheric pressure.

Step 2: t81 — atmospheric pressure test.
When the gas has closed, the gas pressure in the test space must
not exceed a certain level.

Step 3: t82 —filling of test space.
Gas valve on the mains side opens to fill the test space.

Step 4: t83 — gas pressure test.
When the gas valve has closed, the gas pressure in the test space
must not drop below a certain level.

Legend

t80 Evacuation of test space (P242)
t81 Atmospheric pressure test (P243)
182 Filling of test space (P244)

183 Gas pressure test (P245)

V... Fuel valve

Pmin Pressure switch-min

PLT Pressure switch — valve proving

Input/output signal 1 (ON)
Input/output signal 0 (OFF)
Input permissible signal 1 (ON) or 0 (OFF)

Performing valve proving via gas pressure switch-min affects the program se-

quence as follows (see Addendum Sequence diagram «G»):

a) Valve proving on startup:
Gas pressure switch-min (gas shortage test) is not sampled in phase 22, but
during valve proving at the end of the filling time.

b) Valve proving on shutdown / deactivated:
Gas pressure switch-min is sampled after preignition. For that purpose, a new
phase 39 (Pmin test) is introduced and, at the end of the phase (duration of
phase = filling time). In practice, this represents an extension of preignition by the
filling time, if valve proving via gas pressure switch-min was selected.

Valve proving test can only be made via the gas pressure switch-min.

The pressure switch must be fitted between the valves.

This has an impact on the program sequence (refer to chapter Sequence diagrams).
Valve proving continues to be activated via parameters 241 and 341.

6.5.4.1.

Lockout phase (phase 00)

The relays of the fuel valves and the safety relay (fan) are deenergized, the alarm relay
is energized and lockout takes place. This means that phase 00 can only be quit via a
manual reset. The time of phase 00 is unlimited.
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6.5.4.2. Safety phase (phase 02)

The safety phase is an intermediate phase which is completed prior to triggering lock-
out. The relays of the fuel valves and the safety relay (fan) are deenergized, but lockout
does not yet take place. The alarm relay is not yet activated. If possible or permitted,
safety checks or repetition counter checks are made whose results decide on the transi-
tion to Lockout phase or Standby. The duration of the safety phase is dynamic (depend-
ing on the extent of testing), the maximum time being 30 seconds.

This process is aimed primarily at avoiding unwanted lockouts, e.g. resulting from EMC
problems.
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6.5.5 Special functions during the program sequence

6.5.5.1. Reset/ manual lockout

The system can be manually locked by simultaneously pressing the Info button and any
other button on the AZL2... This function enables the user to interlock the system from
any operating level, that is, to trigger unalterable shutdown. Due to the system’s
makeup, this facility does not constitute an Emergency OFF function.

When making a reset, the following actions are carried out:
e Alarm relay and fault display are switched off

e The lockout position is cancelled

e The unit makes a reset and then changes to standby

The system can be reset in 3 different ways:

1. Reset on the AZL2... display and operating unit

If the unit is in the lockout position, a reset can be made by pressing the Info button for
1...3 seconds. The function is available only when the unit is in the lockout position.

Longer or shorter pushes on the button do not produce a reset so that the system main-
tains the lockout position.

Error Diagnostic Meaning for the LMV36... system
code code
167 2 Manual lockout by the AZL2...
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2. Resetting by pressing the button by the Reset connection terminal on the
LMV36... basic unit (X8-04, terminal 1)

If the unit is in the lockout position, a reset can be made by pressing the button for 1...3
seconds. Longer or shorter pushes on the button are ignored so that the system main-
tains the lockout position.

If the unit is not in the lockout position and the reset button is pressed for 1...6 seconds,
a change to the lockout position takes place.

If this response is not desirable, it is possible to tap the supply for the reset button from the
alarm output, thus achieving the same response as described above under 1.

Error Diagnostic Meaning for the LMV36... system
code code
167 1 Manual lockout by contact
Without manual lockout With manual lockout
_LMV.. ,7,7'-'!"1-;7,7,7
=1 o |
[To) ; -
Alarm \ =t Reset w 53 J1—
| = . ~ Bid 3750409
\
‘ = gl
Reset | — L
T T T B areioaos
3. Resetting via the PC tool
Refer to the documentation covering the PC tool (J7352).
Error Diagnostic | Meaning for the LMV36... system
code code
167 3 Manual lockout by PC tool
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6.5.5.2. Alarm upon prevention of startup

If start prevention occurs, it is shown on the display of the AZL2...
Start prevention takes place only when a heat request is delivered and when one of the

startup criteria is not fulfilled.
The time to elapse from prevention of startup to display on the AZL2... is set to a fixed
value of 5 seconds.

In addition, it is possible to indicate preventions of startup via the alarm output. This
function can be activated per parameter.

No. Parameter

Alarm in the event of start prevention
0 = inactive
1 = active

210

If Alarm in the event of start prevention is activated via the alarm relay, prevention of
startup and lockout can only be distinguished via the display on the AZL2... Preventions
of startup are displayed as Err:, lockouts as Loc:.

Note

If, in the event of prevention of startup, reset contact on the LMV 36... basic unit (X8-
04.1 / terminal 1) is pressed, the unit locks out manually.

The time from occurrence of prevention of startup to indication by the alarm contact
equals the time to the display on the AZL2...

6.5.5.3. Possible preventions of startup

On the normal display, error code 201 is translated to text display OFF UPr0 or OFF
UPr1 (UPr = unprogrammiert = not programmed); the numerical value appears in the er-

ror history.

Error Diagnostic | Meaning for the LMV36... system
code code
201 OFF 1 No operating mode selected
UPr0 or
OFF UPr1

2.3 No fuel train defined

4.7 No curve defined

8...15 Standardized speed undefined

16...31 Backup / restore was not possible

Other preventions of startup:

3 4 Air pressure on — prevention of startup
4 2 Extraneous light during startup — prevention of startup
14 64 POC open- prevention of startup
22 1 Safety loop / burner flange open- prevention of startup
OFF S
83 # Speed error VSD
97 # Error relay supervision

0 Safety relay contacts have welded or external power supply

fed to safety relay
No. Parameter
Standardized speed
642 | Index 0 = speed 1
Index 1 = speed 2 (internal monitoring)

935 | Absolute speed
936 | Standardized speed
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6.5.5.4. Repetition counter

Repetition counters are available for different types of errors. They are used to set the
number of errors permitted until lockout occurs. The last error initiates lockout. When
setting the number of errors to 3, for example, a repetition (restart) takes place after the
first 2 errors, and after the third error, the system initiates lockout.

Not
o Note

Setting 16 means an infinite number of repetitions = no lockout.

Functions with adjustable repetition counter

No. Parameter

Repetition limit safety loop
1 = no repetition
2...15 = number of repetitions
16 = constant repetition

215

Repetition limit value gas pressure switch-min
1 = no repetition
2...15 = number of repetitions

223 16 = constant repetition

323

Recharging time:
After the Operation phase

Repetition limit value loss of flame
1 = No repetition

2 =1 repetition

240
340 Recharging time:

280 | After the Operation phase

380

Parameter assignment:

240/ 340 Gas / fuel 0

280/ 380 Oil / fuel 0
Error Diagnostic Meaning for the LMV36... system
code code
7 0 Loss of flame
20 0 Pressure switch-min (Pmin)

No minimum gas / oil pressure

22 0 Safety loop / burner flange open
OFF S

If the adjustable repetition counter limits are changed, the actual counter is recharged
only when the associated recharging time is reached: After power-on or after a reset.

Note
If immediate recharging shall be enforced, the basic unit can be manually locked and
then reset.
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Functions with fixed repetition counters
These counters cannot be set.

Meaning Settings
Unit Basic setting

Number of repetitions in the event of error:
- Speed standardization VSD
- Speed error
- Referencing error actuator -—- 3
- Positioning error actuator
Recharging time:
- End of Shutdown phase
Number of repetitions in the event of error:
- Relay
- Relay control - 2
Recharging time:
- End of Operation phase
Number of repetition in the event of internal error

. . — 5
Recharging time:
- After 24 hours of operation

Error Diagnostic | Meaning

code code

82 # Error during VSD’s speed standardization
83 # Speed error VSD

85 # Referencing error ones actuators

86 # Error fuel actuator

87 # Error air actuator

95...98 # Error relay supervision

99...100 | # Internal error relay control
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6.5.5.5. Start without prepurging (as per EN 676)

When using valve proving and 2 fuel valves of class A, prepurging is not required (con-
forming to EN 676).
Prepurging can be deactivated via parameter.

No. Parameter

Gas: Prepurging
222 | 0 =inactive
1 = active

Fuel 1 gas: Prepurging
322 | 0 =inactive
1 = active

When prepurging is activated, it is performed in accordance with the adjusted prepurge
time.

If not activated, it is nevertheless performed of the following conditions apply:

e Alterable lockout position

e After an off time of >24 hours

¢ Inthe event of a power failure (power-on)

¢ Inthe event of shutdown due to an interruption of gas supply (safety shutdown)

No. Parameter

225 | Gas: Prepurge time
325 | Fuel 1 gas: Prepurge time
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6.5.5.6. Gas shortage program

Valve proving via gas pressure switch-min (P236 = 2)

Since gas pressure switch-min is not located between the fuel valves, the gas shortage
test cannot be made in phase 22. Therefore, when performing valve proving on startup,
the gas shortage test is made at the end of the filling time (end of phase 82). With no
valve proving on startup, the gas shortage test is made directly before safety time 1 is
started (end of phase 39).

Standard valve proving (P236 = 1)
If the gas pressure is too low, startup is aborted in phase 22.

No. Parameter
246 | Gas: Waiting time gas shortage
346 Fuel 1 gas: Waiting time gas shortage

If gas shortage occurs with the last of the parameterized number of start attempts, the
system initiates lockout.

No. Parameter
223 | Repetition limit value gas pressure switch-min
1 = no repetition
2...15 = number of repetitions
16 = constant repetition
323 Repetition limit value gas pressure switch-min
1 = no repetition
2...15 = number of repetitions
16 = constant repetition

In that case, the system makes with gas shortage program a selectable number of start
attempts until lockout occurs. The waiting time from one start attempt to the next is dou-
bled each time, starting from an adjustable waiting time.
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6.5.5.7. Program stop function

To simplify the burner settings in connection with commissioning and service work, the
program sequence of the LMV36... can be stopped at the following positions:

1) Air damper in prepurge position 24
2) Ignition position 36
3) Interval 1 44
4) Interval 2 52

The program stops are integrated in the setting sequence when the plant is commis-
sioned (refer to chapter Air-fuel ratio curves — settings and commissioning).
After the initial settings, program stops can be activated on the parameter level.

No. Parameter

Program stop

0 = inactive

1 = PrePurgP (Ph24)
2 = IgnitPos (Ph36)
3 =interval 1 (Ph44)
4 = interval 2 (Ph52)

208

The program stop function is maintained until manually deactivated. If the system halts
at one of the program stops, a message appears on the display of the AZL2....

b1 W & QO =2 1= O<g P M & GO =X 1= (m~]
Pl Pl
i {nFedUY s JoFddH
% .C. g % (] [] §
VAV hmns % X VAV h mns % X

Example: C:204 alternating with d:24 corresponding to program stop in prepurge posi-
tion.
Figure 40: Message in the case of program stop

6.5.5.8. Forced intermittent operation (<24 hours)

When forced intermittent operation is activated, the unit shuts down for a moment
after 23 hours and 45 minutes of uninterrupted operation.

Forced intermittent operation is a standard feature.

No. Parameter
239 | Gas: Forced intermittent operation
0 = inactive
1 = active
279 | Qil: Forced intermittent operation
0 = inactive
1 = active
339 | Fuel 1 gas. Forced intermittent operation
0 = inactive
1 = active
379 | Fuel 1 oil: Forced intermittent operation
0 = inactive
1 = active

6.5.5.9. Low-fire shutdown

To prevent the boiler from being shut down under full or nearly full load conditions, elec-
tronic air-fuel ratio control can run the burner to the low-fire position first when there is
no more request for heat (refer to chapter End of operating position).
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6.5.5.10. Continuous fan

With burners that can be damaged by heat (e.g. several burners using the same com-
bustion chamber), continuous purging may be required. In that case, the fan operates

continuously in all phases.

For that purpose, the fan motor contactor is to be connected to X3-05, terminal 3,
tapped after the unit fuse and the safety loop.
For checking the air pressure switch, a pressure switch relief valve must be connected
to fan output X3-05, terminal 1. When output X3-05, terminal 1, is activated, the relief
valve diverts the fan pressure to the air pressure switch and, when deactivated, ensures
that no pressure is fed to the switch.

Example:

r—

Continuous fan operation |

Fan normal operation

I

Figure 41: Continuous fan

LMV...
=

0

o

— (“!)

x
—

— N

Q@

[p=——=q| Q

Bild 296e/1010
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1

P > Pressure switch

relief valve
normally open
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6.5.5.11. Test function for burner approval — loss-of-flame test
(TUV test)

The purpose of this test is to verify the detection time required in the event of loss of
flame when applying for burner approval. When starting the test, the fuel valves are shut
to determine the time (resolution of 0.2 seconds) until the basic unit detects loss of
flame.

Procedure:

o Determine the burner output at which the test shall be made, using parameter 133
(fuel 0) or parameter 134 (fuel 1). If these parameters are not set, the test is carried
out at the current output of the system

e Start the test by entering the value of 1 for parameter 124.

If the burner’s output for the test is set (parameter 133 or 134), the system is
driven to that output level first. To ensure this functionality, the presetting of pa-
rameter 121 (manual output) is used. This cancels any manual output that was
previously active

¢ Now, the LMV36... shuts the fuel valves, leading to loss of flame

e The evaluation is made by the basic unit by measuring the time the system requires
from fuel valve shutdown until loss of flame is detected.

Then, the measured value is available as a diagnostic code in connection with
error C:7 (loss of flame)

The resolution is 0.2 seconds.

Example:
The display of C:7 D:10 means that the time required from valve shutdown to
detection of loss of flame is 2 seconds (D:10 corresponding 10 x 0.2 seconds).

When the test is successfully completed, parameter 124 is reset to 0. If unsuccess-
ful, a negative value is delivered for diagnostic purposes and error code 150 is en-
tered.

-1 = invalid phase (test possible in phase 60 only) — message displayed: C:150 D: 1

-2 = default output < minimum output — message displayed: C:150 D:2

-3 = default output > maximum output — message displayed: C:150 D:3

-4 = manual abortion (no error, start variable was manually reset to 0) — message
displayed: C:150 D:4

-5 = timeout with TUV test (no loss of flame within 50 seconds after valves were
shut) — lockout: C:150 D:5

Values previously set for the burner’s output at which the test shall be made (pa-
rameter 133 or 134) remain stored.
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6.6 Fuel trains (application examples)

Gas direct ignition
(Operating mode 1, 7, 14, 19)

Program G Direct ignition

L TP N L,

Gas pilot ignition 1
(Operating mode 2, 8, 15, 20)

Program Gp1 Gas pilot

é
| : ??

B4 2060,0309

Gas pilot ignition 2
(Operating mode 3, 9, 16, 21)

Program Gp2 Gas pilot
Leheles

2

Fuel valve control program  Gas (always modulate)

sV

AAAANRRRRNNNNNNY

Direct transformer ignition Pilot ignition 1 Pilot ignition 2 Legend for fuel trains:
G Gp1 Gp2 *) Not used
1) Series connection of 2 DC 115V
Pv[) v V2 PV, Vi V2 PV Vi1 \Z valves
2) For Valve proving via pressure
switch-min (Pmin), fitted between fuel
valves (V1/V2)
TSA1
LO  Light oil
No  Normally Open
P LT Valve proving
Pmax Pressure switch-max
TSA2 Pmin Pressure switch-min
PV Pilot valve
SA  Actuator
SV  Safety valve (outdoors)
TSA... Safety time
Operation \% Fuel valve
2
B S 1 I 074 B S 1 I 074 S S 6 I 04
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Light oil direct ignition, 1-stage burner
multistage
(Operating mode 5, 17) Program LO

[ b dece

2-stage burner

(Operating mode 5, 17)

Program LO

V2

kS %ﬁ%—@o
I

3-stage burner

(Operating mode 6, 18)

Program LO

V1

7
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Light oil direct ignition, Modulating burner (without shutdown facility for adjustable head)

modulating
Program LO

(Operating mode 4, 22)
(o) #j@
| S

(Operating mode 4, 22) Modulating burner (with shutdown facility for adjustable head)

Program LO

2 ® g oy

Bild 305610308

!

Fuel valve control program  Light oil (transformer for direct ignition)

LO

V1 V2 V3
TSA1
TSA2
o}
g c
§S
28
<a
Operation
V2
\V3
174 T 7 B 7 |
z X
= £
Bild 306e/0309 Stage operation
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Dual fuel burner gas/ light oil
with gas pilot ignition

(Operating mode 3, 9, 16, 21)

Program

GP2

2)

8

2)

ANAAANRNNNNNNNNY

V2-Gas
&
PV-Gas

i —

(Operating mode 10, 11) Program

LOgp

V1-oil

V2-oil

T

ﬁz«;m

Light oil
Fuel valve control program  Light oil (with gas pilot ignition)
V3
PV V1 V2
G 0 e}
TSA1
TSA2
Operation
= —_— T V2
s |
8
o
g |
o
o LU 4 4 I .
z X
= 3
Stage operation
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Light oil direct ignition Modulating burner (without shutdown facility for adjustable head)
modulating with 2 fuel valves

(Operating mode 12) Program LO-2V
V1
{
SJ
V2
{
‘ ) % [ —
(Operating mode 12) Modulating burner (with shutdown facility for adjustable head)
Program LO-2V

ﬁl L

Fuel valve control program  Light oil (transformer for direct ignition)

Bild 310610309

LO-2V

V1 V2 V3
TSA1
TSA2
Operation

4 L |

Bild 311e/0309
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Dual fuel burner gas / light oil
with gas pilot ignition with 2

fuel valves
(Operating mode 3, 9, 16, 21) Program GP2
> V1-Gas > V2-Gas @ @
é PV-Gas [

T o

(Operating mode 13) Program LOg p-2V

b & 3
i |

Light oil

Fuel valve control program  Light oil (with gas pilot ignition)

LOgp-2V
V3
PV V1 V2
G (0] o)
TSA1
TSA2
Operation
2
3
3
1| R B 4 B G
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6.7 Sequence diagrams

The phase numbers given in the sequence diagrams can be read from the following
process data:

No.

Parameter

961

Phase (state for external module and display)
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6.7.1 Gas direct ignition «G», «G mod», «G mod pneu»

Startup Operation Shutdown Valve proving
t1 TSA1
== 8)
Phase number |00 |02 [10 |12 |22 |24 |30 |36 |38 |39 |40 |42 |44 |60 |62 |70 | 72| 74| 78 80| 81| 82| 83 90
. , - 5 6) 13)
Timer - Resolution - Relationship 2)7 s 5 gl 30s 06s
Timer 1 (parameter) 217 211 225 226 | 244 | 227 230 233 234 | 248 242 | 243 | 244 | 245 246
Timer 2 (parameter) 213 214 229 212
Timer 3 = Phase max. Time
RAST plug .
Pin number Function / Inputs
X3-04Pin1/2 | Sk (STB, W) I
X5-03 Pin 1/4 R(ON) |pT}- .
X10-05 ‘ ‘ ‘ 2)
Pin 2/ Pin 3/4 Fs 1 > )
X10-06 Pin 1/2 ‘
X3-02 Pin 1/2 P B
‘ 12) 4)
X5-01 Pin 2/3 Pmin M
NN
X5-01 Pin 2/3 Pmin ”) :? E
X5-02 Pin 2/3 Pmax i I
L1 | ] ] | 9 |9
X9-04 Pin 2/3 PLT YT
X5-02 Pin 2/3 POC *) [ﬂ ]
RAST pI -
Pin nur?'nggr Function / Outputs
X3-05 Pin 1 m (5 [
X4-02 Pin 2/3 z(Mhr I
X6-03 Pin 2/3 sV 1Y
X8-02 Pin 1/3 Vi X N
X7-01 Pin 2/3 v2[ X N |
X7-02 Pin 2/3 v I
3)
X3-05 Pin 2 ALl )]
90°
sAvV — |
SAN |
X54 T — /
T SAK — /
SA-R
p
90°
SAV
SAN
X53 .| saz | /
< sak | /
SA-R
o
90°
sav | I/
SAN
X74 a| SAZ ] /
2| sAK — | /
SA-R
0° ‘
Bild 066/1010
Figure 42: Program for gas direct ignition (G), (G mod), (G mod pneu)
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6.7.2 Gas pilot ignition 1 «Gp1», «Gp1 mod», «Gp1 mod pneu»

Startup Operation Shutdown Valve proving
t1 TSA1
=t 8)
Phase number |00 |02 | 10 |12 [22 |24 |30 |36 |38 |39 |40 |42 |44 |50 |52 |60 |62 |70 | 72| 74 | 78 80 | 81| 82| 83 90
Timer - Resolution - Relationship 52)7 o 6)5 s ;g)s 06s
Timer 1 (parameter) 217 211 225 226 | 244 | 227 230 | 231|232 233 234 |248 242 | 243 | 244 | 245 246
Timer 2 (parameter) 213 214 229 229 212
Timer 3 = Phase max. Time
RAST plug .
Pin number Function / Inputs
X3-04 Pin1/2 |  SK(STB, WM) '
X5-03 Pin 1/4 R(ON) |[pT}-
X10-05 ‘
Pin 2/ Pin 3/4 Fs I >
X10-06 Pin 1/2 ‘
X3-02 Pin 1/2 LP
X5-01 Pin 2/3 Pmin
X5-01 Pin 2/3 Pmin **)
X5-02 Pin 2/3
X9-04 Pin 2/3
X5-02 Pin 2/3 POC *) m
RAST plu -
Pin nur?ﬁbgr Function / Outputs
X3-05 Pin 1 M (5
X4-02 Pin 2/3 z(r
X6-03 Pin 2/3 sv[_ X
X8-02 Pin 1/3 V1 DX
X7-01 Pin 2/3 va[ X
X7-02 Pin 2/3 pv X
X3-05 Pin 2 ALl
90°
SAV
SAN |
X54 9 5 sAz | //
o SAK ——]
SA-R
o
90°
SAV A 1%
SAN
X53 9 o saz | /
< sAk /
SA-R
o
90°
SAV |
SAN |
X74 a SA-Z | /
2 sak | /
SA-R
o
[ |

Figure 43: Program for gas pilot ignition (Gp1), (Gp1l mod), (Gp1l mod pneu)

Bild 09e/1010
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6.7.3 Gas pilot ignition 2 «Gp2», «Gp2 mod», «Gp2 mod pneu»

Startup Operation Shutdown Valve proving
t1 TSA1
=i 8)
Phase number |00 |02 | 10 |12 [22 |24 |30 |36 |38 |39 |40 |42 |44 |50 | 52|60 |62 | 70| 72| 74| 78 80 | 81| 82| 83 9
Timer - Resoluon - Reatonship) %), | 6. . B 06s
Timer 1 (parameter) 217 211 225 226 |244 | 227 230 [231 232 233 234 | 248 242 | 243 | 244 | 245 246
Timer 2 (parameter) 213 214 229 229 212
Timer 3 = Phase max. Time
RAST plug .
Pin number Function / Inputs
X3-04 Pin1/2 | SK(STB, WM)
X5-03 Pin 114 R (ON)
X10-05 ‘
Pin 2/ Pin 3/4
X10-06 Pin 1/2 ‘
X3-02 Pin 1/2 e
X5-01 Pin 2/3
X5-01 Pin 2/3
X5-02 Pin 2/3
X9-04 Pin 2/3
X5-02 Pin 2/3 POC *) m
RAST plu )
Pin nufnbgr Function / Outputs
X3-05 Pin 1 M @
X4-02 Pin 2/3 z(hr
X6-03 Pin 2/3 sv[ X
X8-02 Pin 1/3 Vi X
X7-01 Pin 2/3 v2[ X
X7-02 Pin 2/3 v X
X3-05 Pin 2 ALl ]
90°
SAV —
SAN |
X54 g saz | /
w SA-K —— /
SA-R
o
90°
SAV 1%
SAN
X53 o osaz ] /
I sak /
SA-R
o
90°
[/ RVa— I/ I N I
SAN | 7\
X74 a SA-Z | /
@ SAK ] /
SA-R
0° |
Bild 11e/1010
Figure 44: Program for gas pilot ignition (Gp2), (Gp2 mod), (Gp2 mod pneu)
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6.7.4 Light oil direct ignition «Lo», «Lo mod», «Lo 2-stage», «Lo

3-stage»
Startup Operation Shutdown
t1 TSA1
=
Phase number |00 |02 |10 |12 |22 |24 |30 |36 |38 |40 | 42 | 44 |60 |62 |70 | 72| 74 | 78
) " - 5 6) 13)
Timer - Resolution - Relationship 2)7 S 5s 30s 0,65
Timer 1 (parameter) 217 21 265 266 | 267 270 273 274 |284
Timer 2 (parameter) 213 214 217 | 269 212
Timer 3 = Phase max. Time
RAST plug .
Pin number Function / Inputs
X3-04Pin1/2 | SK(STB, WM) ‘
X5-03 Pin 1/4 R(ON) I[DTH| | )
X10-05 ‘ ‘ ‘
Pin 2 / Pin 3/4 Fs 1> )
X10-06 Pin 1/2 ‘
X3-02 Pin 1/2 LP
‘ 10)

X5-01 Pin 213 Pmin =
X5-02 Pin 2/3 Prmax I H

X5-02 Pin 2/3 POC *) m ‘
RAST plug N
Pin number Function / Outputs
X3-05 Pin 1 m ()
X4-02 Pin 2/3 z(hr
X6-03 Pin 2/3 sV 1Y
X8-02 Pin 1/3 V1 |:|_X
X7-01 Pin 2/3 v2[
X7-02 Pin 2/3 va [ X
X3-05 Pin 2 ALl )
90°
SAV
SAN | N
X54 g sAz__| /
o osak — /
SA-R
o
90°
SAV
SAN N
X53 .| saz | / L
< sak___| /
SA-R
o
90°
SAV
SAN ___| N
X74 al SAZ /
2| saKk | /
SA-R
0° ‘

Bild 03e/1010

Figure 45: Program for light oil direct ignition (Lo), (Lo mod), (Lo 2-stage), (Lo 3-stage)
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88/242

6.7.5 Light oil pilot ignition «Lo Gp»

Startup Operation Shutdown
t1 TSA1 TSA2
=t ==
Phase number |00 |02 |10 |12 |22 |24 |30 |36 |38 |40 | 42 |44 |50 |52 [60 |62 | 70 | 72| 74| 78 20
Timer - Resolution - Relationship 52)7 s 6)5 s 1%)5 0,6 s|
Timer 1 (parameter) 217 211 265 266 | 267 270 | 271 | 272 273 274 | 284 246
Timer 2 (parameter) 213 214 217 | 269 269 212
Timer 3 = Phase max. Time
RAST plug .
Pin number Function / Inputs
X3-04 Pin1/2 | SK(STB, WM)
X5-03 Pin 1/4 R (ON)
X10-05 ‘ ‘
Pin 2 / Pin 3/4 Tl
X10-06 Pin 1/2
X3-02 Pin 1/2 &
10)
X5-01 Pin 2/3 PRI
X5-02 Pin 2/3 PR
X5-02 Pin 2/3 POC *) m ! il
RAST plug .
Pin number Function / Outputs
X3-05 Pin 1 m (g 7]
X4-02 Pin 2/3 z(hr a
X6-03 Pin 2/3 sv[ X T
X8-02 Pin 1/3 V1 EX la
X7-01 Pin 2/3 v2[ X Tl
X7-02 Pin 2/3 PV X P 0
3)
X3-05 Pin 2 AL 1
90°
SAV
SAN |
X54 3| SAZ —] /
ol sak — /
SA-R
pH
90°
SAV 1%
SAN /
X53 o saz ]
; I osak | /
SA-R
o
90°
sAv |
SAN
X74 al SAZ /
2| sak | /
SA-R
o°

Figure 46: Program light pilot ignition (Lo Gp)
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6.7.6 Legend to sequence diagrams

6.7.7 Legend to the sequence diagrams

(?

Note

Not all phases, times, indices, abbreviations and symbols appear in the indi-

vidual sequence diagrams or are needed there!

Phase numbers

: 00

i Lockout phase

i 02

i Safety phase

i 10

{ Home run

P12

i Standby (stationary)

i 22

i Fan motor (M) = ON, safety valve (SV) = ON

P24

i Air damper (LK) = fuel valve (V) — position

i 30

i Prepurging

i 36

i Air damper (LK) = ignition (Z) — position

: 38

i Preignition ignition (Z) = ON

£ 39

i Test pressure switch-min (Pmin)

£ 40

i Fuel valve (V) = ON

142

i Ignition (Z) = OFF

L 44

! Interval 1 (t44)

: 50

: Safety time 2 (TSA2)

: 52

. Interval 2 (t52)

: 60

: Operation 1 (stationary)

: 62

: Operation 2 air damper (LK) = low-fire (KL) — position

170

. Afterburn time (t13)

172

. Air damper (LK) = Rated load (NL) — position

(74

. Postpurge time (t8)

78

. Postpurge time (t3)

: 80

: Evacuation of test space

i 81

i Atmospheric pressure test

i 82

! Filling of test space

: 83

i Gas pressure test

{90

i Gas shortage waiting time

Valve proving is performed depending on the parameter settings:

Simultaneously with the prepurge time and/or the afterburn time.

Times
i TSA1 i 1st safety time
! TSA2 i 2nd safety time
Y i Prepurge time
(13 : Postpurge time
: 18 : Postpurge time
(113 : Afterburn time
144 . Interval 1
152 . Interval 2
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Indices

1) Parameter: Short/long prepurge time for oil only

: : Short/long on time of oil pump — time

;2) Only with valve proving during startup

:3) : Parameter: : With/without alarm in the event of start prevention

:4) : If signal is faulty in the startup phase, phase 10 is next, otherwise phase 70

:5) : Max. time safety phase, then lockout

:6) : Time from occurrence of start prevention to signaling

:7) : Only in case of valve proving during startup (valve proving via pressure

: : switch-min)

:8) : Only in case of startup without valve proving (valve proving via pressure

: : switch -min)

i9) ! Inverse logic in case of valve proving via pressure switch-min

:10)  :Parameter: : Oil pressure min-input

: -1 = active from phase 38

: : 2 = active from safety time

:11) i Only with fuel train Lo and 2 fuel valves .
:12)  iParameter 223: : Repetition limit value gas pressure switch-min in connection :
: : : with gas shortage program parameter 246 (phase 90) :
-13) __:Max. drop-in/response time for air pressure switch

i14)  iAlternative to valve proving

i15)  iAlternative to pressure switch-max (Pmax) or POC

Abbreviations

{AL i Alarm

‘FS : Flame signal

:GM : Fan motor contactor

LP - Air pressure switch

‘M : Fan motor

:PLT :Pressure switch for valve proving
:Pmax _:Pressure switch-max

:Pmin_ :Pressure switch-min

:POC _:Proof of closure

‘pPV  Pilot valve

‘R : Temperature or pressure controller
:SB i Safety limiter

iSK i Safety loop

iSTB i Safety limit thermostat

isvV i Safety valve

WM iWater shortage

A i Fuel valve 1

V2 i Fuel valve 2

iVP i Combustion pressure switch

iz i Ignition transformer

iSA i Actuator

i SA-K i Low-fire position of actuator

i SA-N i Postpurge position of actuator
{SA-R iHome position of actuator

i SA-V iRated load position of actuator
:SA-Z lIgnition load position of actuator
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7 AGM6O...

7.1 System with AGM60... and one fuel actuator

AGM60...

| 1| | )

1537°).¢
| P
I
—
| 1end
10)en)y

Il

|
—
(ELE]
10)BN)OY

Air actuator

T O s M

1

1

Fuel actuator

J01BN)OY

SX

Bild 314e/1010

Figure 47: LMV36... with AGM60...: System with AGM60... and one fuel actuator

7.2 System with AGM60... and two fuel actuators

AGM60

SQN1 = |
sams.. _ |
2| LLLT ‘
\ (d| ‘
ACTO_OUT Ad—3 i > EE ] [ T § !
ACTO_OUT Bo—2! § EE[ls o8 |
ACTO_IN_A 2\ [{4|C B i

ACTO_IN_B i o
_IIN_| ‘ LS5 !
7,7,7,7,LM!"1 77777 SQN1 UAC_SA ; i EI !
| | sQMs... NS Y E()ai g S
‘ = 1 soacen ACTO_OUT_A | [{G|E il |3 g ‘
‘ B = ‘ 2 lono ACTO_OUT_B 4 ‘ E :E u o5 !
. o ® |3 acton_ac— | & || (44| C h |

Air actuator | (o] |8 | —OACT1_OUT_A 6 Lt
[ =] X 4 Laori out B ACTO_IN_B - K= ‘
! El D_f ‘ 5 ACT‘I_IN A_ SQN1... i !
‘ [o] = ie ACT1_IN_B SQM3... ! |
; ‘ = |- [T !

1 1 ! | L

| =1 [l A 3| |
| R N e ] 3 |
Fuel actuator (=] |@ ‘ b \ ‘
| xR I n |
| =l | ] . |
T s AGV61.100 | |
‘ |

Figure 48: LMV36... with AGM60...: System with AGM60... and two fuel actuator
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7.3 Connecting cable between AGM60... and
LMV36... basic unit (AGV61.100 cable)

This cable is required when, due to the selected type of fuel train (refer to chapter Selec-
tion of operating mode), 2 fuel actuators are needed.

For that, the 2 fuel actuators must be connected to terminals X54a and X54b of the
AGMG60... The AGV61.100 cable is required for making the electrical connection be-
tween the 2 fuel actuators and the basic unit.

If only 1 fuel actuator is used, it must be connected directly to the basic unit.
Connection plug assignment of cable:

1 = pink or alternatively red
2 = white or alternatively black

3 = brown

4 = grey

5 = yellow

6 = green
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8

Selection of operating mode

To facilitate straightforward adaptation of the LMV36... to different types of burners, the
system offers automatic configuration of the operating mode. This means that — derived
from parameter 201 (fuel 0) / 301 (fuel 1) — the most important settings of configurations
relating to the operating mode are made automatically. Very often in that case, the only
manual settings to be made are those for the fuel-air ratio control system. After selection
of the operating mode, parameters that are not required will be hidden (e.g. oil parame-
ters when firing on gas).

No.

Parameter

201

Burner operating mode (fuel train, modulating / multistage, actuators, etc.)
-- = undefined (delete curves)

1=G mod

2 =Gp1 mod
3 = Gp2 mod
4 = Lo mod

5 = Lo 2-stage
6 = Lo 3-stage

7 = G mod pneu

8 = Gp1 mod pneu

9 = Gp2 mod pneu

10 = LoGp mod

11 = LoGp 2-stage

12 = Lo mod 2 fuel valves

13 = LoGp mod 2 fuel valves

14 = G mod pneu without actuator
15 = Gp1 mod pneu without actuator
16 = Gp2 mod pneu without actuator
17 = Lo 2-stage without actuator

18 = Lo 3-stage without actuator

19 = G mod gas actuator only

20 = Gp1 mod gas actuator only

21 = Gp2 mod gas actuator only

22 = Lo mod oil actuator only

301

Fuel 1: Burner operating mode (fuel train, modulating / multistage, actuators,

etc.)

-- = undefined (delete curves)
1=G mod

2 =Gp1 mod

3 = Gp2 mod

4 = Lo mod

5 = Lo 2-stage

6 = Lo 3-stage

7 = G mod pneu

8 = Gp1 mod pneu

9 = Gp2 mod pneu

10 = LoGp mod

11 = LoGp 2-stage

12 = Lo mod 2 fuel valves

13 = LoGp mod 2 fuel valves

14 = G mod pneu without actuator
15 = Gp1 mod pneu without actuator
16 = Gp2 mod pneu without actuator
17 = Lo 2-stage without actuator

18 = Lo 3-stage without actuator

19 = G mod gas actuator only

20 = Gp1 mod gas actuator only

21 = Gp2 mod gas actuator only

22 = Lo mod oil actuator only
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o ©
-] c
g - 2 S 5 5
[=} © -~
.g & % g _ 2] S S Description
' = = TP 8| 5| 2
22 E 3 £ sl 2| 33
oo o c 3 | < >
1 G mod Modulating ° ° ° Gas direct ignition, modulating electronic fuel-air ratio control
electronic Optional with VSD with speed feedback signal
o Gp1 mod Modulat!ng ° ° ° Gasj pilot |gn|t|on 1, modulatmg electronlc_fuel-alr ratio control
electronic Optional with VSD with speed feedback signal
3 Gp2 mod Modulat!ng ° ° ° Gast pilot |gn|t|on 2, modulatlng electronlc.fuel-alr ratio control
electronic Optional with VSD with speed feedback signal
4 Lo mod Modulat!ng ° ° ° Oil qlrect |gn|t|on, quulatlng electronic fu.el-alr ratio control
electronic Optional with VSD with speed feedback signal
Oil direct igni