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_WARNING! Technical descriptions and data given in this document are accurate, to the best of our knowledge, but
can be subject to change without prior notice so no liabilities for errors, omissions or contingencies arising there from
are accepted. Moreover, the PDM1 should be set up and used by trained personnel and, in any case, in compliance
to current installation standards, to avoid damages or safety hazards.

Introdu ction
The PDML1 is a control unit for engine protection and it is used for manual starting and stopping of petrol (gasoline) or
diesel engines.
The PDML1 provides for automatic monitoring and shutdown of the engine in case of a fault and has protections for low
oil pressure, high engine temperature, low fuel level, alternator battery-charger fault, and low and high engine speed.
The PDM1 can be easily adapted to many engine types with different alternator battery chargers
Front panel description and L ED operation

Battery-charger alternator failure LED P2/ P1

1) Indicate the input state before the engine is ;

S\)Nitched on (if enaFkJJIed only). ? Programming keys
2) Switched off during normal engine operation.

3) switched on after alarm stopping (if enabled

only). Low fuel level alarm LED

1) Indicate the input state before the engine is
switched on.

2) Switched off during normal engine operation.
3) Switched on after alarm stopping.

Deceleration / Glow plugs LED
1) At power up the LED is constantly switched
on to indicate the electro valve opening

Low oil pressure alarm LED

1) Indicate the input state before the engine is
switched on.

2) Switched off during normal engine operation.
3) Switched on after alarm stopping.

-

High engine temperature alarm LED

1) Indicate the input state before the engine is
switched on.

2) Switched off during normal engine operation.
3) Switched on after alarm stopping.

Engine out of limits alarm LED

3)Switched on after alarm stopping (if enabled
only).

Front panel description and L ED operation

P1/ P2 keys- Programming keys.

“Supply” LED

f  Constantly switched on at power up.

f 1 flash at motor running detection.

f  After the “Alarm enable delay”, flashes to indicate all
alarms are working.

f  Quick flashing during stopping cycle

Deceleration / Glow plugs LED

f At power up the LED is constantly switched on to
indicate the electro valve opening (switched off during
stopping cycle).

f If K1 (terminal 3) | programmed as Stop magnet then
after power on the LED remains off (switched on during
stopping cycle).

f Flashing to indicate the glow plug preheat or
deceleration time lapsing

Engine out of limits alarm LED

f Indicate the input state before the engine is switched on (if
enabled only).

(switched off during stopping cycle).

2) If K1 (terminal 3) | programmed as Stop
magnet then after power on the LED remains
off (switched on during stopping cycle).

3) Flashing to indicate the glow plug preheat or
deceleration time lapsing

3) After the “Alarm enable delay”, flashes to
indicate all alarms are working.
4) Quick flashing during stopping cycle

1) Indicate the input state before the engine is “Supply” LED
switched on (if enabled only). 1) Constantly switched on at power up.
2) Switched off during normal engine operation. 2) One flash at motor running detection.

Battery-charger alternator failure LED

f Indicate the input state before the engine is switched on (if
enabled only).

f  Switched off during normal engine operation.

f  Switched on after alarm stopping (if enabled only).

High engine temperature alarm LED

f Indicate the input state before the engine is switched on.

f  Switched off during normal engine operation.

f  Switched on after alarm stopping.

Low fuel level alarm LED

f Indicate the input state before the engine is switched on.

f  Switched off during normal engine operation.

f  Switched on after alarm stopping.

Low oil pressure alarm LED

f Indicate the input state before the engine is switched on.

f  Switched off during normal engine operation.

f  Switched on after alarm stopping.

f  Switched off during normal engine operation.
f  Switched on after alarm stopping (if enabled only).
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Operating mode

By turning the selector key to the “RUN” position, the PDM1 is powered up. The engine control
conducts a LED test cycle and then it set itself up for the starting cycle that is operated by turning
the key to “START".

After the “Alarms inhibition delay”, the protections are enabled and, if there are malfunction
conditions, the unit stops the engine.

To proceed with the stopping cycle, turn the key to “OFF".

If the engine is not started after 2 minutes from the power up, the fuel electro valve is shutdown
and the “Global alarm” relay is energized.

A key selector switch with a “STOP” position is needed, for engines equipped with stop magnet, to
consent to the solenoid energising.

Refer to the application wiring diagrams for connections in various solutions

Remote starting input

The engine operation via “Remote starting” input requires the simultaneous supply of the device
(see application diagrams) along with the starting signal.

If both at hand, the unit can begin the starting attempts. It automatically operates the crank motor
disconnection via the engine-started signal.

Stopping is obtained by disconnecting the voltage at the input and supply.

Alarms

The “Pressure”, “Temperature” and “Fuel level” alarms are enabled when the engine is running
after the alarms inhibition delay. The “RPM out of limits” alarm is enabled when engine running is
detected.

If the K1 relay is set as “Decelerator”, the low engine rpm tripping is enabled at the deceleration
time lapsing.

With the unit supplied and the engine stopped or the alarms inhibition time not lapsed, the front
LEDs show the input state, without causing any alarm event.

During the engine operation, it will be stopped at any alarm event. The tripping is stored and the
relative malfunction LED remains switched on. In these conditions, no other alarm is displayed
except for the one causing he engine to stop.

Resetting is obtained by removing power from the unit or by pressing any of the keys at the lapsing
of the Stop time

Default | Range Default | Range
Alarms inhibition time 8s Fixed Deceleration time 30s Fixed
High engine rpm alarm enabling delay 0,5s Fixed Glow plugs time 10s Fixed
High engine rpm tripping delay 0,5s Fixed Starting attempts duration 5s Fixed
Low engine rpm alarm enabling delay 8s Fixed Starting attempts pause time 10s Fixed
Low engine rpm tripping delay 5s Fixed Starting attempts 5 Fixed
Fuel alarm tripping delay 10s Fixed Started engine D+ voltage threshold 8VDC | Fixed
High engine temperature alarm 1s Fixed Started engine AC voltage threshold 10VAC | Fixed
tripping delay Starting failure alarm delay 120s Fixed
Low oil pressure alarm tripping delay 1s Fixed Over speed alarm hysteresis +/- 20 (2)
D + alarm delay 2s Fixed K1 relay (terminal 3) function choice: global (1)
Stop magnet time 25s Fixed Global alarm / Glow plugs / alarm

Deceleration / Starting / Stop magnet

(1) See “Parameter Setup"” table
(2) See “Nominal engine RPM acquisition via “W /AC” signal” table
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Parameters setup

To have manual access to the setup, press P2 for 3 seconds before the alarms are connected. The

Setup entry is indicated by two green flashing LEDs.

Press P1 to increase the parameter value.

Press P2 to proceed to the parameter choice.

Two parameters can be setup:

f K1 relay (terminal 3) function choice: Global alarm / Glow plugs / Deceleration / Starting / Stop
magnet

f Alarms enabling: D + only / W only / both.

To show which parameter has been selected, the RPM and TEMPERATURE LEDs are used and

flashing.

For show the value at which the parameter has been set, the FUEL, OIL and D + LEDs are used

and constantly switched on.

Then press P2 to save.

LED CHOICE PARAMETER LED SETTING
FUNCTION SETUP
LED LED SELECTED UNCTION SETU LED LED | LED
RPM | TEMP FUEL OIL D+
Default | GLOBAL ALARM Q
K1 RELAY GLOW PLUGS 9
* (TERMINAL 3) DECELERATION Q Q@
FUNCTION CHOICE STARTING °
STOP MAGNET Q Q
D + ENABLED
Default ONLY
RPM ENABLED
# ALARMS ENABLING ONLY Qo
D+/RPM BOTH
ENABLED ° °

"Parameter Setup" table
= LED SWITCHED OFF

Qo = LED SWITCHED ON
* = LED FLASHING

NOTE:

- If the engine rpm control is enabled but the frequency measurement is not achieved then the
RPM LED continuously flashes.

- To reset the parameters to default, keep P1 and P2 keys pressed after power up and wait until
the “Supply” LED flashes. Then release the two keys.

Nominal engine RPM acquisition via “W /AC” signal

Acquisition is required only if the RPM alarm is enabled.

To acquire the rated frequency value of the unit, simultaneously press the P1 and P2 keys for 3
seconds with the engine running.

The POWER and D + LEDS flashing display the acquisition procedure entry.

With the engine normally running, press P1 to begin the value acquisition.
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During acquisition, the TEMP and FUEL LEDs are flashing alternately.

If the system detects the frequency value, the green electro value LED is switched on constantly.
Otherwise, all LEDs flash rapidly denoting no frequency value is detected or a too high frequency
value is measured. Press P2 to reset and then P1 to repeat acquisition.

After this operation is ended, the maximum variation limit of the rated frequency is next to be
defined.

Push P2 to proceed to the tolerance setting of the engine rpm.

Press P1 to select the value.

Then press P2 to save.

SETTING LED INDICATION

MAX VARIATION LED LED LED LED LED
RPM TEMP FUEL OIL D+

+/- 10% Q@

+/- 15% Q Q

Default | +/- 20% Q Q Q

+/- 25% Q Q Q Q

+- 30% Q Q Q Q Q

“Nominal engine RPM acquisition via “W /AC” signal” table

= LED SWITCHED OFF
@ =LED SWITCHED ON

Technical characteristics
Power supp ly
Rated battery voltage 12 or 24VDC
Voltage range 9, 33vDC
Minimum voltage at the starting 6.7VDC
Cranking drop-out 4VDC for 150ms
Maximum current consumption 60mA a 12VDC o 24VDC
Immunity at micro breakings 200ms
Digital inputs for pressure, temperature and fuel level
Input type negative
Current input £4mA a 12V e £8mA a 24V
Input “low” voltage £1.5V (tipico 2.9V)
Input “high” voltage 35.3V (tipico 4.3V)
Input delay 1s
Digital inputs for remote starting
Input type Positivo
Current input £4mA a 12V e £8mA a 24V
Input “low” voltage £1.5V (typical 2.9V)
Input “high” voltage 35.3V (tipico 4.3V)
Input delay 1s
Engine running input (500 rpm) for permanent magnet alternator or “W” signal
Input type AC
Voltage range 5, 40VAC
Frequency range 40, 2000Hz
Engine running input (500rpm) for pre-excited alternator
Voltage range 0, 40VAC
Maximum voltage at D+ terminal 12 or 24VDC
Pre-excitation current 170mA 12VDC - 130mA 24VDC
Relay output terminals (+ battery voltage outputs)
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Contact type 1 NO
Rated voltage 30vDC
Rated current at 30VDC 5Ain DC1
Ambient conditions
Contact type -20, +60° C
Rated voltage -30, +80° C
Rated current at 30VDC <90%
Contact type Grade 2
Conn ections
Type of terminals Removable Plug
Cable cross section (min... max) 0.2, 2.5 mm sq (24, 12 AWG)
Tightening torque 0.8 Nm (7 in Ib)
Housing
Dimensions 96x48x100mm
Panel cutout 91x44mm
Material UL94 V-0 auto extinguishing
Degree of protection P41
Weight 160g
Reference standards and Certifications
IEC/EN 60255-6, IEC/EN 61000-4-2, IEC/EN 61000-4-3, IEC/EN 61000-4-4,IEC/EN 61000-4-5, IEC/EN 61000-
4-6, IEC/EN 55011, IEC/EN 60028-2-61,IEC/EN 60068-2-6 (LROS-Lloyd’s Register Of Shipping), IEC/EN
60068-2-27,IEC/EN 61010-1 and EN 50082-2.
Certifications: cURus pending

Wiring diagrams

Wiring diagram for engine with energised alternator Wiring diagram for engine with permanent
battery charger magnet alternator battery charger

KEY SWITCH
KEY SWITCH

w
o
oz

START

w
[
o

&

GLOW-PLUGS
OIL PRESSURE ¢
FUEL LEVEL
CRANK MOTOR
+
C‘{
ALTERNATOR TYPE
DUCATI, SAPRISA,...
GLOW-PLUG
ENGINE TEMPERATURE ¢ —
OIL PRESSURE ¢
FUEL LEVEL

ALTERNATOR TYPE

BOSCH, MARELLI, LUCAS,...

ENGINE TEMPERATURE ¢————-
'"W" SPEED INPUT

"W" SPED INPUT

CRANK MOTOR
BATTERY
12 OR 24VD

BATTERY

12 OR 24VDC
FUEL SOLENOID VALVE

FUEL SOLENOID VALVE
GLOBAL ALARM / DECELERATOR
GLOBAL ALARM /DECELERAOR
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Wiring diagram for remote starting with two-pole

switch
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Wiring diagram for engine with stop magnet
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Wiring diagram for remote starting with switch and

diode

PDM1
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To rate the diode, consider the current value resulting from the following table and multiply it by 2:
f Output current values at terminals 3 and 4

f  Unit consumption

f Energising current / BC alternator supply

N.B. Eventually uses a dissipater for the diode.

Notes
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