The Be142 AMF Controller

(REL-03 APRIL 2025)

The AMF controller is NFPA110-COMPLIANT and suitable for TELECOM applications.
Over 100.000 AMF controllers are running worldwide, and we offer a 10-year warranty.

When it comes to maximum safety on your standby generator, you can't install toys. Bernini Design

Be142 works between -30°C and +70°C without degrading electrical performance. The Bel42 is designed
to last decades, day an night, and is ready to start your standby generator at all times.
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AMF CONTROLLER DESCRIPTION

The Bel42 AMF controller features a high-luminosity display that shows parameters,
alarms, and operating functions. It interfaces with resistive or digital sensors. It measures
Vac, Aac, Vdc, Hz, hour count, R.p.m., Oil Pressure, Engine Temperature, Battery Vdc
and Fuel Level. Software for remote monitoring is also provided free of charge. The rich
set of adjustable Input-Output options allows you to make any kind of AMF panel suitable
for a standby generator. The Be142 provides MODBUS via RS-485 and complies with
NFPA-110 / NFPA-99. Install our TCP-IP server to monitor and control the Be142 via the
INTERNET. The Bel42 is designed to drive two contactors. In addition, the Be142 short-
circuit-proof outputs are suitable for automotive relays, 12v or 24v. Keep low-level
electrical noise by connecting flywheel diodes on the relays.

FEATURES SUMMARY AND INSTALLATION MANUAL

The design started in 2005. After 20 years, we can say that Bel42, thanks to 40
terminal connections, 12 pushbuttons, 13 LED indicators, a 4-digit military-grade
display, a set of over 100 adjustable parameters, cut-out dimensions equal to
horizontal 2xdin96, a weight of 450gr capable of running an unique reliable
software is a milestone among the AMF controllers for the years to come.

Beld42 INSTALLATION MANUAL

THE BE142 FRONT PANEL FEATURES

The front panel is intuitive and user-friendly. A series of ICONS [1] lists the basic alarms. A
message alarm is composed of the code [Er] followed by a number. The display [2]
indicates all parameters. Five yellow indicators make you understand the menu of the
display. Use the buttons F8 and F9 to browse the menus. The button [3] (F10), in addition
to the alarm acknowledge function, is used for various navigation and programming tasks.
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The buttons [4] are used to enter the AUTO or TEST mode. They are also used in
programming mode. The area [5] includes all LED indicators about the engine running, the
presence of voltage and the status of the contactors. Finally, in the area [6] you find all
pushbuttons required to manually control the system and turn the controller OFF.


https://bernini-design.com/wp-content/uploads/2024/12/Be142-INSTALLATION-MANUAL.pdf

THE Bel42 CONTROLLER REAR VIEW

All connections are made via removable female connectors.

COMMON

1) RS485 4-POLES PLUG 2) DIGITAL INPUTS 3) ENGINE INSTRUMENTS INPUTS 4)
POWER SUPPLY AND ENGINE RUNNING CONNECTIONS 5) GENERAL PURPOSE
OUTPUTS 6) CURRENT TRANSFORMERS CONNECTIONS 7) MAINS AND
GENERATOR VOLTAGE CONNECTIONS 8) REAR COVER SCREWS 9) 4 X M4 FIXING
NUTS

THE BE142 AMF CONTROLLER GENERAL-PUPOSE OUTPUTS

The Bel42 features short-circuit-proof static outputs. In addition to the minimum requirements of a
typical AMF controller, the Be142 features 4 programmable outputs. Each output can be associated
with one of the 61 available options. See the Table 7.09 in the instruction manual.
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The static output is NPN kind. When an output is active, the output transistor connects the coil of
the relay to the battery minus. For this reason, you must connect the other side of the coil to the
battery's positive terminal.

WHY USING a FLYWELL DIODE IS SO IMPORTANT
We always recommend connecting flywell diodes to output relays. These diodes prevent arcing and

overvoltages because the relay contacts open faster. In other words, diodes are mandatory if you
want to make a professional up-to-code system.



FORGET TOYS WITH LCD

An AMF controller is an electronic module capable of transferring the LOAD from MAINS
to a GENERATOR. In other words, the AMF controller automatically connects the MAINS
source first. You can override the automatic control and manually start the generator. The
AMEF controller is the key component of your AMF panel.

ATS Controller
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This military-grade display can work at extreme temperatures and last for decades.

WHEN IT COMES TO AMF CONTROLLER SUITABLE FOR TELECOM
APPLICATIONS

There are only a few choices. Environmental conditions that are moist and hot are
associated with the term "tropicalized.”

%.

bt

<
ALLRIGHTS RESERMED 2025-2026-

,(‘7

This indicates that the product has undergone internal testing using a wet heat
cycling test. This is the typical job of Bernini Design in making the Bel42 AMF
controller.



BERNINI DESIGN STARTED MANUFACTURING AMF CONTROLLERS IN 1984

We know what it is about. Thousands of controllers made in 1990 are fully functional. But
most incredible is that we can manufacture in 2025 the items manufactured in 1984. All
equipment is fully interchangeable pin-to-pin. Incredible but true!

IN THE PICTURE, THE FIRST COMPACT AMF CONTROLLER OF THE WORLD: THE
AMT910

.

After that, we redesigned the controller, by removing the selector knob. The mode of
operation became stored in a NON-VOLATILE memory. It was about the first FLASH
memory available on the market. The Be21 was born!

THE BE21 AMF CONTROLLER WILL STILL BE AVAILABLE IN 2025, AFTER 25 YEARS
FROM ITS FIRST APPEARANCE IN THE INTERNATIONAL MARKET

PURCHASE THE BE21

The Be2l is a single-phase or two-phase AMF controller. To get a full 3-phase monitoring,
Bernini Design introduced the market the Bel42. In 2025, we introduced the ‘fourth’
hardware generation. It is a bout a trustworthy controller with a 10-year warranty.


https://bernini-design.com/genset-controller-price/

THE BE142 AUTO MODE OF OPERATION

The AUTO mode of operation runs a complex software that guarantees the automatic
transfer of the LOAD to MAINS or GENERATOR. In addition to standard timers included in
the commonly available models on the market, the Bel42 features additional
programmable timers to safeguard the contactors, preventing dangerous bounces.

CLICK ON IMAGE FOR YOUTUBE VIDEO

When a timer is running, the display indicates its status. Additional messages help you
understand the various functions like Warm p, Cooling Down, Stop and many others. The
OEM manual describes all details about them.

Push the [AUTO] pushbutton until the green LED illuminates. The engine starts when the
Bel42 detects a Mains failure. The Contactor of the MAINS (KM) opens after the
BREAKER timing. After the warm-up time, if the Voltage and Frequency are within the
settings, the contactor of the Generator (KG) will close. If the Mains restores, the KG will
open. The KM will close following a programmed changeover timing.

The Engine will stop after a cooling down time. If the engine shuts down, the KM closes
independently of the Mains status if the [P.48] is [ON] (NFPA-110 mode), otherwise the
KM will close only if the Mains is within programmed settings. In AUTO mode, the Bel42
will periodically test the engine if the parameters [P.41] and [P.42] have been
programmed. During this test, the green LED of the AUTO mode will continue to blink. In
AUTO mode, the Bel42 can start and stop the engine according to programmed inputs.

THE BE142 TEST MODE OF OPERATION

The TEST mode is the best way to check the automatic functionality of the engine. It will
not affect the transfer of the LOAD. You can optimise all parameters involved in the
automatic mode, like the number of attempts, the starter timer, rest time, and stop time.
The installation manual describes all the details about it.



https://youtu.be/f0BQ3S-SmTA

THE BE142 MANUAL MODE OF OPERATION

The manual mode allows you the essential function required for testing the standby
generator. All protections are active. As far as the contactors driving, you can not activate
a contactor if the voltage and frequency are not within limits. If you have to carry out some
special testing, you may temporarily disable the protections.

CLICK ON IMAGE FOR YOUTUBE VIDEO

Push the [MAN] pushbutton to select the MANUAL mode. Push the [START] pushbutton
until the engine starts; the display indicates the message [. . . .] during the starting
attempts (and [! ! ! 1] during the preheat).

When the engine is running, the green LED turns on. To stop the engine, push the [STOP]
pushbutton until the [StOP] message appears on the display. If the engine has already
stopped, it is possible to reset the STOP sequence by pressing the [STOP] pushbutton.

After finishing you testing, we recommend that you enable all protections before leaving
the controller in automatic mode of operation. When a timer is running, the display
indicates its status. Additional messages help you understand the various functions like
Warm p, Cooling Down, Stop and many others. The OEM manual describes all details
about them.


https://youtu.be/Z0UgJtWtFIs

THE BE142 PROGRAMMING

The Bel42 AMF controller is user-friendly. Despite its complexity, with over 200 settings, it

offers a smart and intuitive programming method. The video provides an example
programming session.

® A 8V @Hz/RPM. ® Engine @ h/Prog.

The Bel42 AMF controller features the following group of adjustable parameters:
MAINS FAILURE AMD MONITORING PARAMETERS
GENERATOR CONTROL AND PROTECTION
ENGINE INTERFACE SETTINGS
INPUT-OUTPUTS PARAMETERS
SERVICE, RENTAL AND MAINTENANCE SETTINGS
MODBUS COMMUNICATION SETTINGS
REMOTE CONTROL SETTINGS

MISCELLANEOUS SETTINGS

AMF CONTROLLER DIAGRAM

The AMF panel fitted with a Be142 controller connects the LOAD to the generator via the
KG. This is possible only when the MAINS is disconnected or, in other words, when the

KM is open. The KM auxiliary contacts are closed when the KM is open. In this way, the
AMF controller supplies the KG coil via a suitable pilot relay.


https://youtu.be/1d1pevKMnto
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When switching the LOAD to the MAINS, the Bel42 add a programmable DEAD-TIME.
This will avoid sparks over voltages, and over currents when the LOAD is highly inductive.
This is the case with big electric motors. Before energising a heavy LOAD, the Bel42 AMF
controller waits for the INTERLOCK-TIME'. This is set to 2 seconds by default. The inputs
and outputs are fully configurable. We vividly recommend that you put flywell diodes on the
output relays. Particular care when connecting the common ground of the sensors.
Despite the Bel42 having an internal ground sensing compensation, you will get the best

result with good wiring. See our application notes about it.
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MODBUS-RTU

The BE142 AMF controller features an RS-485 serial interface capable of driving a 1000m
twisted pair with 127 nodes. It completely supports the MODBUS-RTU protocol.

BE142 PROTOCOL & MODBUS REGISTERS
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IT OFFERS ACCURATE ENGINE PARAMETERS READINGS

The secret lies in a deep understanding of the analogue sensor interface. The Bel42 AMF
controller features an analogue compensation guard wire. If you fail to connect this cable,
the Bel42 AMF controller triggers a warning alarm.
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COMPENSATION

When dealing with a resistive sensor, you can not trust the battery minus supply wire. It
carries different values of currents. In some cases, ageing increases the drop in voltage on
the cable. In other words, only a few hundred millivolts can generate a 30% error in the
temperature, oil or fuel level measurements. Bernini Design introduced the compensation
concept many years ago. The sense wire senses the voltage drop on the supply wires and
perfectly compensates for reading errors.


https://bernini-design.com/wp-content/uploads/2025/04/BE142-MODBUS-REGISTERS.pdf

BE142 GSM REMOTE CONTROL MONITORING

Thanks to the RS-485 port, you can easily build a GSM-based AMF panel. You can
monitor the vital parameters and, most importantly of all, you can remotely control your
standby generator. In addition to GSM, you can directly connect the MODBUS to a PC-

USB. You can run our free-of-charge software

VIA USB OR TCP-IP

The software can be connected via a local COM PORT. In this case, you can use one of
your USB ports. As an option, you can connect the software via TCP-IP because it is
capable of running the MODBUS protocol over TCP-IP. You can use our TCP-IP server
connected to your router.

i  HOME CONNECTION 'MORE

TcP P BE142 Password

RS485Node |1 i 52183115

COMPort COM3 Password 12345673

“onnect | Disconnect

Our software allows the programming of the controller. There are pages dedicated to a
specific range of parameters. In the following example, you can see the ENGINE
parameters page.

| HOME | CONNECTION | MORE

BE142 Status
Mode of operation: |AUTO
Engine: ENGINE IS RUNNING
KG: CLOSED
KM: OPEN
Parameters — B " g T T =
Read A g \ Mains P: ] Gi P; | Engine Parameters | Programmable |/O | Misc | Sensors | Event History
ea : - | 1 | |
Write P. 19 Precrank delay 2 sec P.26 Crank termination settings [] oft 8.0 ji“ volt
P.20 Crank duration 5 ical sec Belt break settings Off 293 voit
P.21 Resttime 5 = sec P. 27 Crank termination ( Gen. voltage )  [] Off 70 B vort
P.22 Preglowtime of |0 2 P.28 Cranktermination (Genfrequency) [ Of | 30013
Preglow mode 1 B P.29 Low oil pressure prealarm off 003 par
P23 Engine warmup time | 15 ~$— P.30 Engine temperature prealarm of | 39 i3] c
P. 24 Engine coolingtime | 15 % P.31 Crank attempts 3 B
P. 25 Stop solenoid time 15 1 P. 32 Purge timing 1 B sec
File
Open
Save

In this example, you see the GENERATOR parameters settings.



| HOME | CONNECTION | MORE

BE142 Status

Mode of operation: |AUTO
Engine: ENGINE IS RUNNING |

KG: CLOSED
KM: OPEN

| Monitoring | Mains Parameters | Generator Parameters | Engine Parameters | Programmable /0 | Misc | Sensors | Event History|

Parameters
Read

P.9 Under voltage [Joff |320 |3 volt P. 13 Warning current limit off 9 ZIA

Under voltage delay 6 |5 sec Warning current delay 1 rf—

P.10 Overvoltage 500 |2 voit P. 14 Over current shut down off 9 A

Over voltage delay 2 ‘5‘ sec Over current shut down delay Trf—
P. 11 Under frequency P. 15 Alternator failure options

Under frequency delay P. 16 Alternator number of poles

P.12 Over frequency bl P. 17 Contactor control in test mode

Over frequency delay P 18 CT size 100 & A

This is one of the landing pages that visualise the status of the standby generator.

HOME | CONNECTION | MORE |
AUTO ENGINE IS RUNNING

L1-2 409V c1 16.6A RS QV
1213 407V c2 16.5A sT QV
L3-L1 409V c3 16.8A ™R OV
49 .9Hz 0.0HZz

Engine Test LOAD ON

Genset Test

Supposing the standby generator is not in local MANUAL mode, you can control the
generator directly from your computer. You can start the generator and transfer the

load. In case of an alarm, the software opens the alarm page. You will analyse all details,
and you can decide to restart the system or not. It depends on the importance of the
alarm.



GSM MONITORING PREVENTS FUEL THEFT ON YOUR GENERATOR
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You can install any kind of fuel level sensor. Despite the VDO-CONTINENTAL default
setting, you can program your own 6-point response sense characteristic. You will set the
Low and high fuel level limits. The GSM system will send a notification about an
unexpected fuel change when the engine is running or not.
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The Bel48 SMS gateway is connected to the Be142 controller via RS-485. In other words,
you can place the modem in a suitable and secure zone far from the controller. The Bel42
embedded RS-485 can support a 1000m twisted pair cable.

THE ADD-ON GSM GATEWAY KIT
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You can separately purchase the GSM KIT and add it to your AMF panel. Even though you can install the
MODEM inside the panel, you may take care to position the antenna in a suitable position. With our SMS
gateway, this is not an issue: you can install the MODEm itself up to 2000m away.

By using your mobile you have the following SMS under your control:

STATUS | It sends a request to read the status of the engine, mode of operation, status of
the circuit breakers and to read the power supply of the GSM GATEWAY module.
ALARM | It sends a request to get information about active alarms. In case of no alarms, the GSM
GATEWAY will return the message ‘NO ALARMS’,
GENV It sends a request to read voltages, currents and frequency of the Generator.
MAINS | It sends a request to read voltages, currents and frequency of the Mains.
ENGINE |t sends a request to read Battery Voltage, Speed, Oil Pressure, Fuel %,
Temperature (supposing Be142 configured for that), and h-meter.
It clears a warning or it cancels a shutdown. Please note that in case of a
CLEAR | shutdown, the GSM GATEWAY will force the Be142 to enter the OFF mode of operation.
After that, you are required to take an action. Otherwise, the controller will remain in OFF mode of
operation.
It commands the BE142 to enter the OFF mode of operation and eventually shuts down the
OFE engine. The command is ignored if the Be142 controller is in manual mode of operation.

AUTO It forces the Bel42 to enter the AUTO mode of operation (only if it was in OFF mode). You cannot
change a MODE of operation if the Be142 is locally in MANUAL mode. So, this command is totally
ignored in MANUAL mode of operation.

ENGINE | It makes the Bel42 starting the engine (only if Be142 is in AUTO mode of operation).

TEST

It makes the Bel42 starting the engine and, when the electrical parameters are within the
GENSET | programmed settings, it will transfer the LOAD to the generator (allowed in AUTO mode of

TEST operation only)

It stops the engine after an ENGINE TEST or GENSET TEST (only if Be142 is in AUTO mode of

STOP operation). This command is ignored if the engine is running for other reasons (example Mains

Failure). In this case, to stop the engine, you have to use the command OFF. The Bel142 will shut
down the engine and will enter the OFF mode of operation. To restart, you are required to use the
command ‘AUTO’.




AMF CONTROLLER APPLICATION NOTES
AMF CONTROLLER CONTROLS TWO SEPARATE LOADS

Install the AMF controller to supply two separate loads from a single generator. The
generator connects to the load affected by the power outage. This application is typical in
private houses.

Two houses' power outages can be resolved by investing in a single generator. You must
make two ATS panels of a suitable size. The two controllers communicate with each other
with only a 2-wire hardware handshake.

ATS CONTROLLER IN A DUAL GENERATOR SYSTEM

The following wiring diagram presents the basic connections of a dual-generator AMF
controller configuration. With Be142 you can connect two generators as an emergency
standby to one single load. The BREAK-BEFORE-MAKE configuration is mandatory for
the protection of the load. In case of a prolonged outage, you can set up ENGINE 1 as a
master.

ENGINE O KG2
} | KG1 O_l_ —
e
[BE142| =2 L il
o2 [ 2.9
ENGINE @ | BUS | &=
2 | ]
KM KM -AUX
| o LOAD

—|BE142 e o o_:
@ KM-AUX .j_L—, U
MAINS - :

In case of starting failure, the second engine will start. The generator will supply the load.

You are required to include the AMF controllers and transfer switches in the same cabinet.

The two controllers communicate with each other with only a 2-wire hardware handshake.
REFER TO THE INSTALLATION MANUAL SECTION 16.0

The installation manual includes continuous up date about the application note. You can
download the latest installation manual from this web page:

https://bernini-design.com/be142-amf-controller-price/



UPGRADING THE BE42 CONTROLLER

When you are going to replace a Be42 controller, you can install the Bel42 because
it features additional monitoring features.

The Bel42 AMF CONTROLLER shares the same low-voltage 1/0 connection as the Be42
AMF CONTROLLER. The Be42 monitors 3-phase of MAINS but only two phases of the

GENERATOR, and one input for a current transformer. The Bel142 is a fully 3-phase AMF
controller. You can see in the picture the requirements from the connection point of view.

You must replace the old 5-pole MAINS connector with the new 3-pole connectors. After
that, you must remove the old 3-pole connector for the generator and replace it with the
new 3-pole. As you can see from the picture, Phase 3 of the GENERATOR remains
unconnected.

Finally, you are required to replace the code [0] with the code [1] in the parameter [P8].
The connections for CT2 and CT3 remain open. This will instruct to monitor a 3-phase
system on the MAINS and only a 2-phase system on the GENERATOR. If the case, adjust
the MAINS and GENERATOR parameters according to your application.



BELT ALTERNATOR ENGINE RUNNING DETECTION

The Bel42 inhibits the starter motor when the engine starts running. When the engine is
not running, the voltage in terminal D+/WL of the charger alternator (input #22) is 0 V. As
soon as the Bel42 starts the engine, a voltage appears in the D+/WL terminal (0.8 to 2.5
V). When the engine starts running, the voltage of the D+/WL terminal increases by up to 3
V - 6 V. When the engine runs, the voltage reaches 14 V (28 V) needed to charge the
battery. The safest point to disconnect the starter motor is between 6 V to 10 V. The
default parameter of [P.26] is 8.0 V. This value is recommended for engines using 12 V
batteries. For 24 V batteries, we recommend that you set the threshold to 16 V. Make sure
that the green ‘ENGINE RUNNING’ LED on the front panel is off during all of the starting
attempts. The Charger Alternator voltage can be displayed in the 'Engine menu'.

In the picture, the terminal #10 is the DC excitement current for the belt alternator. The
input #21 and #22 detects the voltage of the belt alternator. This is accomplished by
programming a voltage setting in the [P.26] sub-menu. Normally, using a diesel engine, we
recommend enabling the BELT BREAK protection. To test the efficiency of this protection,
disconnect terminal D+ from the charger alternator and connect it to ground. The BELT
BREAK ALARM features a 15-second bypass timing.

FLYWHEEL ALTERNATOR ENGINE RUNNING DETECTION

For Flywheel chargers, the reading is not accurate as in the case of a belt alternator but
good enough to terminate the start sequence.

10

22

21

The terminal #10 remains unconnected. The floating voltgae is detected from the terminals
#21 and #22.The crank termination [P.26] setting, in this case, expresses only a
proportional factor. The response Voltage/Speed response curve depends on many
factors. For safety reasons, the Bel42 also checks the voltage and frequency of the
GENERATOR. Parameters [P.27] and [P.28] set the crank termination. These parameters
do not affect the status of the green ‘ENGINE RUNNING’ LED.



Bel42 AMF CONTROLLER SPECIFICATIONS (GENERAL)
Dimensions: 224 X 105 X 59 (same as two panel instruments DIN96)

Panel Cut-out: 92mm X 187mm

204mm 2
186mm

224mm

Fixing Holes Pattern: 4mm dia. 204mm X 84mm

—t— 91mm
T - 84mm

59mm

105mm ————————+

Operating temperature: -30 to +70 deg
Humidity range: 8% up to 90%
Display: 4 digits solid state

LED Indicators for all functions

12 Silver-Membrane-Type 100.000 actions life

Over 100 programmable adjustable settings

I/O Connectors: removable terminal blocks 5.00 pitch 1x10-pole, 1x8-pole 1x4-pole
Supply Connector: removable terminal blocks 5.00 pitch 4-pole
CT Connector: removable terminal blocks 5.00 pitch 4-pole

Vac Connectors: removable terminal blocks 7.50 pitch 2x3-pole



SPECIFICATIONS (ELECTRICAL)
Meets ECC 89/336, 89/392, 73/23, 93/68, IEC 68-2-6
DC Supply: 5.5/30vdc, 50/100mA (max)
Supply spikes rating: 200V overvoltage (10/90 microseconds)
OFF MODE standby current: 40mA
Protection: 200mA thermal electronic fuse
Operating Vac: up to 600Vac 3-PHASE
Electrical Measurements Precision: within 2%
Overvoltage Voltage: 2KVac
Static Outputs: NPN 200mA short-circuit-proof
Digital Inputs: 30V max (200V overvoltage 10/90 microsec)

CTs: up to 1000/5Aac

BERNINI DESIGN SRL

ITALY Industrial Park 46035 OSTIGLIA
BERNINI@BERNINI-DESIGN.COM

SUPPORT 0039 335 70 77 148



