MODEL: KD220C2 — RENTAL/PRIME GENERATOR

KOHLER,
POWER SYSTEMS

Since 1920’s, Kohler Co. became one of the world’s leading manufacturers of generators. They
specifically designed generators to suit every application to give to their clients a solution that fits their
needs. The Rental business requires specifically designed generators built tough, easy to use, transport
and maintain. When utility power is not available, you can rely on prime generators to provide your house
or business with a reliable solution. The KD220C2 generator is a 200 kVA generator with a large tank
and specific options that makes it a reliable, practical and sustainable continuous source of power for
your installation.

KD220C2

220 kVA (ESP*) / 200 kVA (PRP**)
Vel TN 415y

Frequency [0gVA

w

ST ER EUCYR B EIN JOHN DEERE 6068HFS77
LUGIUEIGT T I ATO1310T
I EREEHEN (R TGE 3508mmx1200mmx2182mm
2760 kgs (Dry)
WECRRATEN 67 dB(A) @ 7m
FCINELLEeETEWIA 868 L
26 hours @ 75% load

oL (G ELTN Digital controller
* The standby power (ESP) rating is applicable for supplying emergency power in
variable load applications in accordance with ISO 8528-1. Overload is not allowed.
** Prime Power (PRP) is available for an uniimited number of annual operating hours in
variable load applications, in accordance with ISO 8528-1
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Standard Features and benefits
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Exceptional productivity: 38 hours runtime at 50% load with the fully bunded fuel tank which
also prevent any rain water penetration.

Robust: Built tough to run even in extreme Australian weather conditions. The water separator
fuel prefilter has also been added to ensure a smooth run in every situation.

Durable: 1500rpm low speed John Deere engine.

Easy to connect: A lockable covered termination block to allow cable to be connected or
disconnect externally. A socket panel with 2 x 32A 3P (5 pins) and 2 x 15A SP (3 pins) sockets
make appliance and tools direct connection even easier.

Easy to operate: Digital control panel simple to operate with all the information you need to run
and take care of your generator (key start or remote start, low fuel level, hour meter, engine
speed, battery voltage, electrical instruments including voltage, current, frequency and power).

Safety protection: Standard 4-pole circuit breaker with earth leakage protection and earth bar.
Simple maintenance: The oil drainage pump will allow for quick and easy servicing of your
generator.

Easy handling: With its central lifting ring and fork slots this generator can be positioned
anywhere needed in no time.

Super quiet: 67 dB(A) @ 7m equivalent of an open space office noise.

Generator protection: Control panel shutdown protections (Over speed, oil pressure, water
temperature) and electrical protection against abnormal voltage and frequency.

APM303 - Digital control panel

Environmental friendly: Compliant with the European emission standard.

Guaranteed: 1 year or 2000 hours warranty.
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)\ [} Remote connection terminal block for armoured cables
Drainage oil pump
Battery isolator switch
Large autonomy tank with containment
Water separator fuel prefilter
Retention bund alarm
= Niv8 Heat hand protection
(o1 |k¥{I 8 Adjustable Earth Fault Protection
SOCKETS

Engine Specifications

Engine model JOHN DEERE  Emission PM (g/kW.h) 0.053

Engine ref. 6068HFS77 Emission CO (g/kW.h) 0.89

Air inlet Turbo Emission HCNOx (g/kwWh) 5,6

Cylinders arrangement L Emission HC (g/kW.h) 0.11

Number of cylinders 6

Displacement (C.1.) 6.72 Exhaust gas flow (L/s) 545.00

Air coolant Air/Air DC Max. exhaust back pressure (mm EC) 750

Speed (RPM) 1500 FUEL

Maximum stand-by power at 207.0 Consumption @ 110% load (L/h) 50.00

rated RPM (kW) Consumption @ 100% load (L/h) 45.00

Frequency regulation (%) +/- 0.5% Consumption @ 75% load (L/h) 34.00

Governor type Electronic Consumption @ 50% load (L/h) 23.00

OIL

Radiator & Engine capacity (L.) 30.00 44.001 capacity (L) 33.00

Max water temperature (°C) 105 HEAT BALANCE

Outlet water temperature (°C) 93 92 Heat rejection to exhaust (kW) 123

Fan power (kW) 3.40 Heat rejection to coolant (kW) 80+28

Fan air flow w/o restriction 5.10

(m3/s) Max. intake restriction (mm EC) 625
Glycol- Intake air flow (L/s) 197.00

Type of coolant Ethylene

Thermostat (°C) 82-94
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Alternator Specifications

Wave form : NEMA=TIF <50
Alternator ref. AT01310T Wave form : CEI=FHT <2
Number of Phase Three phase Coupling _ Direct
Power factor (Cos Phi) 0.800 Recovery time (Delta U = 500
Altitude (m) 0 to 1000 20% transcient) (ms)
Overspeed (rpm) 2950 Protection class IP.23
Capacity for maintaining short Technology Without collar
circuit at 3 In for 10 s © or brush
Insulation class H
T° class, continuous 40°C H/125°K Continuous Nominal Rating 200
T° class, standby 27°C H/163°K 40°C (kVA)
AVR Regulation Yes Standby Rating 27°C (kVA) 223
Total Harmonic Distortion in <5 Efficiencies 100% of load (%) 92.30
no-load DHT (%) ’ Air flow (m3/s) 0.430

Total Harmonic Distortion, on

load DHT (%) <2.5
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APM303, comprehensive and simple

Control Panel

The APM303 is a versatile unit which can be operated in manual or automatic mode.
Equipped with an LCD screen, the user-friendly APM303 offers high-quality basic
functions to guarantee simple, reliable operation and supervision of your generating
set. It offers the following features:

Ergonomic, universal

LCD screen \

» Screen scroll buttons

Alarm and fault report

indicator ~—

Genercﬁn? set
operating light

STOP/START/AUTO buttons and
AUTO mode indicator light

phase-to-neutral and phase-to-phase voltages, currents, active and reactive
LEEETIEGELIEN power, power factor, kWh energy meter, fuel content, oil pressure and coolant
temperature

TR Modbus RTU communication on RS485
2 configurable alarm outputs

overspeed, oil pressure, coolant temperatures, minimum and maximum
CEICHACEITEER voltage, minimum and maximum frequency, maximum current, maximum
active power, phase sequence

LRI stack of 12 stored events
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4,532Ltr Bunded Diesel Tank

Self Bunded Diesel Tank

This 4,532 Litre Tank is stackable ( 2 high full, 3 high empty)
Length 2308mm

Width 2307mm

Height 1319mm

Weight 1676Kg

It features 4 way Fork Pockets

24V Pump Kit

Pump Kit Specification

Each pump kit contains:

Pump, Aluminum Mechanical Meter, 4m x1" delivery hose and Automatic Nozzle.

Basic Tank Fittings
1” Feed and Return Connection
%" Feed Pipe c/w Ball Valve and Male Camlock for Fuel Supply.
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* The "user level" user manual is designed for users who are qualified to set up an installation (generating set and
environment). These users must be able to monitor that the generating set is operating correctly (start, stop, basic
settings), to interpret any indications (mechanical, electrical) and may be required to check one or more
parameters.

* The "operator level" user manual is designed for those who — in addition to the skills required for users — have
the skills required to modify one or more parameters, to change the operation of an installation (generating set
and environment). To do this, the operator will have completed training provided by the manufacturer beforehand.

* The "specialist level" user manual is designed for those who — in addition to the skills required for operators —
have the skills required to make any special or complex modification to an installation (generating set and
environment). To do this, the specialist will have completed training provided by the manufacturer beforehand.
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1 - Preface

The APM303 is a instrumentation and control system for generating sets. It enables a generating set (whether or not it is
connected to an automatic transfer switch) to be started and stopped, and manages the main safety devices for running a
generating set.

Easy navigation between the various screens enables rapid display of all the data recorded (mechanical and electrical
values).

There are only three buttons associated with the generating set's PLC, making it easier to operate the generating set.

1.1 - Safety/Operating conditions/Powering on
= Safety

The APM303 uses voltage sources of different origins, which are set to potentials
dangerous to the human body. For this reason, only qualified personnel are authorised
to start up and use the APM303.

Before reading this document, we strongly recommended that you read the safety

instructions relating to starting up a generating set (see General and Safety Instructions).
DANGER | SDMO Industries shall not be held responsible for failure to observe any of the instructions
described in this manual.

m Operating conditions
The conditions for use are given at the end of this manual (section 10). If a component of the equipment must be replaced, it
is necessary to pay attention to the effects of electrostatic discharges (consult the rules for handling given in section 11.3).

The APM303 has been factory configured for your application. Any change to the parameters may

alter or render unstable the behaviour of your generating set and the installation.

IMPORTANT

= Powering on
Powering on is specific to the electrical equipment within which the APM303 is integrated. It is therefore necessary to consult
the wiring diagram for the equipment provided with this manual, before powering on.

1.2 - Integrating the APM303 in its environment

The APM303 is integrated into central console equipment (type S1500,
S2500, S3500, S4500), fitted on the base frame of the generating set, on
versions Il and IV (enclosure).

central consoles S1500, S2500,

$3500, S4500
i

figure 1 - integration of the APM303

1.3 - Who is this manual intended for?
This manual is intended for users and operators.

* The user must be qualified to start the generating set. The user must be capable of monitoring the
generator to ensure it is running correctly, and be able to interpret the electrical and mechanical indications
provided in real time on the different screens. He or she may have to check one or more parameters.

* The operator - in addition to having the skills required for users - has the skills required to modify one or
more parameters, to change the operation of an installation. To do this, the operator will have completed
training provided by SDMO Industries beforehand.

Note: for the APM303, no distinction is made between the user and the operator. This means that a user can modify all
the internal parameters (no access code in the APM303).

A self-study training aid is also available on our online Gaia platform, however SDMO can provide any additional training
required.
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2 - Identification of the modules

2.1 - APM303 module

| SDMO part no. \

manufacturer's serial no. —

supplier code /

hardware version no. / hardware and software

software version no. identification label

A

rear panel

2.2 - CAN display module

For generating sets fitted with an ECU, a CAN bus display is used to show engine data.

| SDMO part no. F——> 31613612502
| supplier code —> Code Fr 027

A

[ manufacturer's serial no. |——»

identification labels
(rear panel of module) front panel of display module

The CAN display module user manual is available on the online Gaia platform.

3 - Powering up the APM303 and associated configurations

Depending on the control option chosen, the APM303 is powered up:

= immediately, as soon as the generating set battery is connected (+ possible closing of battery isolator),

= following a change in the position of the 0/1 switch, located on the front of the central console.
On powering up, the APM303 automatically runs in the operating mode which was pre-set before it was switched on (see
section 5).

3.1 - Single generator
® The installation comprises:
- a generating set,
- an APM303 and a CAN display (depending on the motor type),
- a manually controlled circuit breaker.
e This installation supplies a LOAD either to:
- an item of electrical equipment (engine/motor, etc.),
- an entire building (industrial or service sector).

3.2- Generating set with Automatic Transfer Switch
® The installation comprises:
- a generating set,
- an electrical network,
- an APM303 and a CAN display (depending on the motor type),
- a manually controlled circuit breaker,
- an automatically controlled Automatic Transfer Switch (%),
- a 2-wire connection between the ATS and the generating set for the remote
start order.
(%) automatically controlled: management of the mains power voltage and
switching between sources
¢ This installation supplies a LOAD either to:
- an item of electrical equipment (engine/motor, etc.),
- an entire building (industrial or service sector).
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4 - General description of the APM303 module

The APM303 consists of a moulded unit measuring 118 x 108.

LCD screen graphic — access to 7 screens showing data

T~ access to anomalies

1
ALARM! LED \ ) when screen 6 is displayed
\ .

S

generating set STOP button

"clear fault" button ] changing settings

AUTO button (selects \ generating set START button
AUTO/MANUAL mode) | with RUN LED

AUTO LED (indicates
operation in AUTO or MANUAL mode) figure 2 - front panel of the APM303

The technical specifications of the APM303 are given in section 10.

5 - Selecting the operating mode

Two operating modes are available:
= Manual mode (MANU mode), In all the explanations which follow, the terms MANU and
= Automatic mode (AUTO mode). AUTO will be used.

5.1 - MANU mode

In this mode, the user has full control of generating set using the 2 START and STOP buttons.

& . If a fault is detected (ALARM! LED flashing), it is not possible to start up the generating set in MANU mode.
. If there is an alarm (ALARM! LED flashing), it is still possible to start up the generating set in MANU mode.

(see section 7.2 for fault or alarm management)

Running the generating set
= Pressing the START button (@) automatically launches the starting sequence (preheating (%) + starter), the RUN LED

flashes (% ).
= When the voltage and speed have stabilised (APM303 internal parameters), the RUN LED becomes fixed.

- Manually close the generating set's circuit breaker by switching the control lever on the genset.
= The generating set generates or is ready to generate during use (k% %).
= Check the electrical and mechanical values on the various screens of the APM303 (see section 6).

(%) Preheating is not available for all engines.

(k) If the generating set fails to start after the starting sequence, the RUN LED goes off, the ALARM! LED flashes, and the
"fail to start" fault is recorded in the anomalies stack (see section 6.5 and 7.2.6).

(%k %k %) Users may have to manually close one or more auxiliary circuit breakers.

Stopping the generating set
& If possible, to avoid a s udden increase in frequency when manually tripping a circuit breaker, remove the load
progressively, by breaking the terminal circuits one after another.
Manually open the generating set's circuit breaker by switching the control lever on the genset. The load on the
generating set is immediately cut off.
= Allow the engine to cool, allowing it to run off load for 3 minutes.

= Press the STOP button (@), the generating set stops immediately, the RUN LED goes off.

Special note on manual mode
+ When MANU mode is selected (AUTO LED off), if there is a remote start order (activation of the "remote start/stop"
& input, nothing happens, the APM303 remains in MANU mode, but the AUTO LED flashes to signal that there is a
remote order. When the remote order disappears, the AUTO LED goes off.
This standard operation is called "priority MANU mode". It is possible to switch to "priority AUTO mode" (see section 8.4,
parameter B16).

This document is the property of SDMO Industries.
Any communication, reproduction, publication, even partial, is forbidden, except with the written authorisation of the owner.




5.2 - AUTO mode
In this operating mode, the user does not control the operation of the generating set, the starting and stopping of the
generating set are dependent on the APM303 receiving a remote order.
. If a fault is detected (ALARM! LED flashing), it is possible to select AUTO mode, but it is not possible to start up the
generating set in manual mode.
. If there is an alarm (ALARM! LED flashing), it is possible to select AUTO mode and start up the generating set in
manual mode.
(see section 7.2 for fault or alarm management)

= Check that the generating set circuit breaker is closed. Alternatively, switch the circuit breaker control lever.

= Press the AUTO button ('*™), the AUTO LED lights up, AUTO mode is selected. The generating set is on standby, ready to

start.

Automatic start-up is dependent on activation of the "remote start/stop" input.

& This input must be a potential-free contact (%), this means that the user must not connect an external power supply to
the terminals provide for this purpose. This will destroy the APM303.

(%) In general, the external input comes from an automatically controlled ATS.
An automatically controlled ATS independently controls the mains supply (power connection and disconnection), sends the
start order to the generating set and ensures switching in both directions; Normal=Emergency and Emergency=Normal.

= When the "remote start/stop" input is activated, the RUN LED flashes, the generating set starts immediately (sequence

launch). When the voltage and frequency have stabilised on the alternator terminals, the RUN LED becomes fixed and the

generating set takes over.

= When the "remote start/stop" input is deactivated, the RUN LED flashes again, the generating set enters the cooling phase

(3 minutes).

& Where an ATS is fitted, cooling periods may accumulate. In fact, cooling can also be taken into account in the
changeover switch.

= When cooling is complete, the RUN LED goes off and the generating sets stops.

= The AUTO LED remains on, the generating set is on standby, ready for another start.

Special note on AUTO mode

& + When AUTO mode is selected and the generating set is on standby, pressing the START button (@) immediately
starts the generating set (AUTO mode is deactivated).
+ Is the generating set is already running, pressing the START button (@) deactivates AUTO mode operation. The
& APM303 switches to MANU mode, the generating set continues to generate.
- When the "remote start/stop" input disappears, the generating sets continues to operate as the user has switched to
MANU mode.
& + When the generating set is operating, pressing the STOP button (@) deactivates AUTO mode and immediately
stops the generating set, without cooling.
This standard operation is called "priority MANU mode". It is possible to switch to "priority AUTO mode" (see section 8.4,
parameter B16).

In priority AUTO mode, pressing the START (@) and STOP (@) buttons does not change the status of the generating set.

5.3 - During operation
+ Monitor the electrical values on screens 4, 5 and 6 (see section 6), and particularly the current flow.

& Never exceed a nominal power indicated on the alternator's rating plate.

+ Monitor the mechanical values on screens 7 and 8 (see section 6) and particularly the coolant temperature.

+ When the generating set is operating (RUN LED lit), in AUTO mode (AUTO LED lit) orin MANU mode (AUTO LED off), the
appearance of an alarm does not modify the operation of the generating set.
(see sections 6.5 and 7.2 on alarm management)

+ When the generating set is operating (RUN LED lit), in AUTO mode (AUTO LED lit) orin MANU mode (AUTO LED off), the
appearance of a fault immediately stops the generating set.
(see sections 6.5 and 7.2 on fault management)
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6 - Display of data

To view the data measured and recorded by the APM303, the user has 6 or 7 screens available:
- 7 screens are automatically displayed one after the other, with a delay of 7 seconds,

- 6 screens are displayed by successively pressing the
shown in the diagram below).

(%)

figure 3 - viewing data

6.1 - Main, screen 1

(%)

On powering up and after the initialisation period, this is the screen which is

displayed by default. The following information is displayed on screen 1:

= power supplied in KW (e.g.: 100kW),

= the voltage between phases in Volts (e.g.: 400V),
= the voltage frequency in Hertz (e.g.: 50Hz),

= The generating set speed in rpm (e.g.: 1500rpm),
= the power factor (e.g.: 0.91).

6.2 - Electrical values, screens 2 and 3

The following information is displayed on screen 2:

= current in each phase in Amps (e.g.: 156, 154 and 159A),

(the bar graph gives an indication of the percentage current supplied
compared with nominal current)

= the 3 voltages between phase and neutral in Volts (e.g.: 231V),

= the 3 voltages between phases in Volts (e.g.: 400V).

The following information is displayed on screen 3:

= the power supplied to each phase in kW (e.g.: 33, 34 and 33kW),

= the power supplied to each phase in kVA (e.g.: 36, 37 and 37kVA),
= the power factor on each phase (e.g.: 0.92, 0.92 and 0.89).

= the sum of the 3 active power values in kW (e.g.: 100kW),

= the sum of the 3 apparent power values in kVA (e.g.: 110kVA),

= the average power factor (e.g.: 0.91).

6.3 - Mechanical values, screen 4

The following information is displayed on screen 4:

= the oil pressure in bar or in PSI (%) (e.g.: 6.1bar).

= the coolant temperature in °C or °F (%) (e.g.: 60°C),
= the percentage of fuel left in the tank (e.g.: 54%),

= the battery voltage in Volts (e.g.: 12.3V).

(%) depending on settings
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button (successively pressing the O button reverses the cycle

(%) is only shown automatically if:

- an alarm is active,

- or a fault is active (cleared or not),
- or fault inactive and not cleared.

Automatic screen scrolling begins 2
minutes after the module is powered up.

Automatic screen scrolling is stopped by

pressing Q or O. it restarts automatically
2 minutes after being pressed.

1
figure 4 - main
2
figure 5 - current and voltage
3
figure 6 - outputs
4

figure 7 - mechanical values




6.4 - Metering, screen 5

The following information is displayed on screen 5:
= active energy in kWh (e.g.: 500kWh). S
= the number of operational hours of the generating set (e.g.: 50h),
= the number of generating set start-ups (e.g.: 10).

figure 8 - meters

6.5 - Events and anomalies, screen 6

Screen 6 shows the list of events and anomalies recorded by the APM303.
A maximum of 12 events and anomalies can be recorded (the last 4 appear 6
on screen).

Consequently, when a new event or anomaly is recorded, the oldest event
or anomaly is deleted from the stack.

figure 9 - events and anomalies

When scrolling (manually or automatically), the symbol  appears at the bottom of the screen (flashing) for 4 seconds.

® When the symbol is fixed, pressing button  enables you to go down the stack of events and anomalies according to the
following principle.

e When the & button is first pressed, the T, symbol appears to show that there are more recent events or anomalies on this
screen.

QAN OF AN O

screen for lines 1, 2,3 &4 screen for lines 2, 3,4 &5 screen for lines 3,4, 5 &6
figure 10 - navigating through the stack
You can continue navigating in this way, until the screen for lines 9, 10, 11 & 12 is displayed.

Information available on these screens:

A the event or anomaly appears in numerical order (01 to 12) A—> < C
B pictogram representing the event or anomaly (see lists in section 7)

C anomaly status (4 different statuses) (see section 7.2.5) B / D
D number of hours generating set has been operating when event or

anomaly appeared
figure 11 - information available on

screen 6

6.6 - INIT, screen 0

Screen 0 displays the main identification parameters: APHM3B3

= the software number, o) Sy 1.8.8

= the serial number of the APM303 module, 3 m=" .

= the generating set serial number. EEHEE? Sﬁl;l- EFFFFBBBH

figure 12 - INIT
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7 - Events and anomalies

7.1 - Events

An event is either a change in APM303 status (powering up), or activation of one the 3 buttons, or any change in the PLC
status (e.g. start-up).

The table below lists all the events which can be recorded in the stack.

description

The APM303 is powered up: the unit is powered up either when the battery is connected, or when the switch on the
front panel is set to position 1.

Starting up in MANUAL mode: the generating set has been started manually, after pressing button .

Starting up in AUTO mode: the APM303 is in AUTO mode and the generating set has been started up after activation
of the external input, terminal T10 (102 remote start/stop).

Stopping in MANUAL mode: the generating set has been stopped manually, after pressing button @

Stopping in AUTO mode: the APM303 is in AUTO mode and the generating set has been stop after deactivation of
the external input, terminal T10 (102 remote start/stop).

= AUTO mode has been activated: the unit recognises that the “™ button has been pressed, the AUTO LED light is
AUTO fixed, the generating set can start up on activation of the "remote start/stop" input (terminal T10).

%] AUTO mode has been deactivated: the unit recognises that the "™ button has been pressed, the AUTO LED is off,
AITO the generating set cannot start up on activation of the "remote start/stop" input (terminal T10).
1] uh Generating set stabilised (ready to generate):This event is recorded if the minimum stabilisation time has elapsed and
&F if electrical parameters U and F are within the setting range.

Automatic start-up when battery low: the APM303 is in AUTO mode, the generating set has been started up, as low
battery voltage has been detected.

Automatic shutdown after battery recharge: the APM303 is in AUTO mode, the generating set has been stopped, as
the delay for battery charging has elapsed.

Modbus order received: a remote order has been received by the APM303 (see Modbus manual also).

7.2 - Anomalies
An anomaly can be an alarm or a fault.

anomaly if generating set stopped if generating set operating status of ALARM! LED

alarm generating set start-up possible no generating set shutdown ALARM! flashing

fault generating set start-up not possible | immediate shutdown of generating set ALARM! flashing
7.2.1 - Appearance of an alarm
- If the ALARM! LED is flashing.
= the exclamation mark symbol opposite flashes in
the top right of the screen "1-Main" (figure 13). ™
The alarm is recorded in the stack of events and °

anomalies (see section 6.5).

figure 13 - appearance of an alarm

7.2.2 - Clearing an alarm

e An alarm which is active (or present) cannot be cleared manually. it automatically becomes inactive when the problem
which caused the alarm disappears (e.g.: the generating set overload disappears when there is a reduction in the load).

® When the alarm switches to inactive, the ALARM! LED goes off, the exclamation mark symbol disappears from the n

"1-main" screen, the alarm remains visible on the "6-events and anomalies" screen. =
description status screen shows "6-faults and events" status of ALARM! LED
alarm active flashing
alarm inactive off
This document is the property of SDMO Industries. 9
Any communication, reproduction, publication, even partial, is forbidden, except with the written authorisation of the owner.




7.2.3 - Alarm chart
The table below lists all the alarms which can be recorded in the stack.

symbol description
§ Low battery voltage or charging alternator malfunction: appears when the battery voltage is below the set threshold
1 after the fixed delay of 3 minutes. This symbol also appears if there is a charging alternator malfunction.

9 Flat battery: if the APM303 cannot start up the generating set (because the battery voltage is too low), this alarm will
* be activated, but the starting sequence is not blocked.

g Low fuel level: appears when the daily service tank reaches the low fuel level threshold E11 and if parameter E15 is
= setto 1 (alarm).

kIl Generating set overload: appears when the output in kW supplied by the alternator exceeds the set threshold G07,
4 after the delay G08.

@j '!‘ Rotation of alternator phases: may appear on start-up, if an incorrect rotation of phases is detected as a result of the
2 installation being incorrectly wired.

&X Alarm input no. x (x=1, 2 or 3): appears when the input configured in "alarm x" is active (x takes values 1, 2 or 3).

? Generating set maintenance due (non-contractual): appears when the value of parameter EQ7 has been reached,
meaning that maintenance is due (k).

example: generating set when <L E07 7 o
A (x) EO07 =500 ‘ operation E07=0h appears ‘ reprogramming ‘ disappears
h

7.2.4 - Appearance of a fault

= If the ALARM! LED is flashing. O
= the exclamation mark symbol opposite flashes in '

the top right of the screen "1-Main" (figure 14). ™

The fault is recorded in the stack of events and .

anomalies (see section 6.5).

figure 14 - appearance of a fault

7.2.5 - Clearing a fault

¢ A fault which is active (or present) can be cleared manually by pressing the STOP button (@). Clearing a fault means that
the user acknowledges the fault. It does not change the fact that the fault remains active and it is not possible to restart the
generating set.

e When the fault is cleared, the ALARM! LED lights up fixed, the exclamation mark symbol no longer flashes but .
remains on the "1-main" screen, the fault remains visible on the "6-events and anomalies" screen. H

® To make a fault inactive, you must find the root cause behind the appearance of the fault (e.g.: emergency stop triggered).

* When the fault becomes inactive, the ALARM! LED goes off, the exclamation mark symbol disappears from the "1- '

main" screen, the fault remains visible on the "6-events and anomalies" screen. H
description status screen shows "6-faults and events" status of ALARM! LED
active .
fault ’ flashin
not cleared g
inactive .
fault flashing
not cleared
active .
fault lit fixed
cleared
inactive
fault off
cleared
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7.2.6 - Fault chart
The table below lists all the faults which can be recorded in the stack.

symbol

description

b+

Emergency stop: appears when the user presses the emergency stop button, located on the central console on the
enclosure, or at the entrance to the electrical room.

bt

Low fuel level: appears when the daily service tank reaches the low fuel level threshold E11 and if parameter E15 is
set to 2 (fault).

!

Low oil pressure: appears if the engine oil pressure is too low (less than or equal to 1 Bar) or if the binary input is
active.

o Tl

High coolant temperature: appears if the engine coolant temperature is too high (above the activation threshold).

@ H

Overspeed: appears if the generating sets the exceeds 120% of nominal speed. The safety feature is set at 150% for
5 seconds on generating set start-up.

e

Under speed: appears when, after a full start-up, the generating set stops automatically after operating correctly for at
least 5 seconds.

1] Max. alternator voltage (59): appears when the alternator voltage reaches or exceeds the set threshold (parameter
4 GO01), after a delay of 3 seconds.
I} Min. alternator voltage (27): appears when the alternator voltage reaches or dips below the set threshold (parameter
w G02), after a delay of 3 seconds.
Hz Max. alternator frequency (81H): appears if the alternator's frequency reaches or exceeds the set threshold
4 (parameter G03), after a delay of 3 seconds.
H=z Min. alternator frequency (81): appears when the alternator frequency reaches or dips below the set threshold
w (parameter G04), after a delay of 3 seconds.

Alternator short-circuit (50/51): appears if the current consumed by the alternator reaches or exceeds the set
threshold (parameter G05), after the delay G06 which can be adjusted.

Generating set start-up failure: appears if the generating set fails to start up after a full starting sequence.

5ot

Generating set shutdown failure: appears after a shutdown request in AUTO or MANUAL mode, if the speed exceeds
2 rpm, or if the voltage exceeds 10V, or if the oil pressure remains higher than 3Bar, or if the generating set is started
up when no start demand has been given by the APM303. The safety feature is taken into account after fixed delay of
60 seconds.

Fault input no. x (x=1, 2 or 3): appears when the input configured in "fault X" is active (x takes values 1, 2 or 3).

£ x
LW

—

Circuit breaker position inconsistent: appears if there is an inconsistency between the motorised command from the
circuit breaker and the position of the circuit breaker (open, closed), after a delay of 5 seconds.

Note: the figures between brackets (which may be accompanied by a letter) are the ANSI codes for the safety features (ANSI
= American National Standards Institute).

7.2.7 - Other anomaly displays
An anomaly referring to a mechanical or electrical value can be viewed on screens 1, 2, 3 or 4.

E.g.: "low battery voltage" alarm displayed on screen 4.

Parameter E06 (minimum battery voltage) is set at 20Volts.
The battery voltage value appears with inverted backlighting and is equal to
19.5Volts.

19.5

figure 15 - an alarm displayed on the
measurements screen
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8 - Settings

8.1 - Home screen
The home screen is only displayed when the APM303 is powered up. This screen can only be customised using the
configuration software (see user/operator level manual - configuration software).

8.2 - Accessing settings (Main menu)
The settings can only be accessed if the APM303 is in Manual mode. Access to the settings varies according to whether or
not the home screen is displayed.

without home screen with home screen
(standard application) (customised application)

press and hold

press and hold @ + pressonce 0
press and hold @ 4+ press once -:'4;'-"_9_:

press and hold

press and hold @ + pressonce 0

press and hold @ + pressonce O
press and hold @ + press once .;',LL.}?_;

® 06

® OO0

The 3 "ALARM!", "AUTO" and "RUN" LEDs light up fixed, the APM303 automatically switches to settings mode, and the
"main menu" below is displayed (figure 15).

The 7 different screens can be accessed using 7 icons. The first icon flashes by
default. To select an icon:

® Press one of the 2 buttons (A} or 0, until the required icon flashes.
® Press the @ button to enter the selected screen.
® Press the @ button to exit the selected screen and return to the main menu.

“\A4"
[ T—
_._

S
4

%

It () [©)] [coM
21 [ ]

figure 16 - main menu

* Press the @ button again to exit the main menu. The "Miscellaneous information" screen is displayed and the 3 LEDs
flash, the APM303 automatically resets.
After 6 seconds, it automatically returns to the "1-main" screen.

e |t is possible to bypass this 6 second delay by pressing the e again, when the "Miscellaneous information" screen is
displayed. In this case, the "1-main" screen is automatically displayed.

8.3 - Available screens

. e contents and how to modify
icon screen description .
details a parameter
"HH Basic settings section 8.4 section 8.11
|-|:2:| Motor protection and parameters section 8.5 section 8.11
Alternator protection section 8.6 section 8.11
Modbus communication parameters section 8.7 section 8.11
| —b-: Output settings section 8.8 sections 8.8.1t0 8.8.4
—.-:l Input settings section 8.9 sections 8.9.1 10 8.9.4
i Miscellaneous information section 8.10
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8.4 - "Basic settings" screen

The parameters available in the "Basic settings” screen are listed below.

No. description setting by default
B01 | nominal voltage phase/neutral (%) from 80V to 480V (in increments of 1V) 230
B02 | nominal voltage phase/phase (%) from 80V to 600V (in increments of 1V) 400
B03 | nominal frequency 1 =50Hz, 2 = 60Hz 1
B04 | connection type 1=1Ph+N, 2=2Ph+N, 3=3Ph, 4=3Ph+N 4
B05 | unit format 1=Bar and °C, 2=PSI and °F 1
B07 | zero consumption mode from 0 to 360min (in increments of 1min) 0
B09 | nominal current from 1A to 5000A (in increments of 1A) 50
B10 | primary CT from 1A to 5000A 50
B11 | nominal speed from 100 to 4000rpm (in increments of 1rpm) 1500
B12 | nominal power from 1 to 3000kW (in increments of 1kW) 100
B13 | automatic screen scrolling 1 = active, 2 = inactive 1
B14 | automatic voltage and frequency detection 1= inactive, 2=active 1
B15 | fuel solenoid valve type 1=diesel, 2=gas 1
B16 | priority mode selection 1=MANUAL, 2=AUTO 1
(%) BO1 only displays if B04 is set to 1 B02 only displays if B04 is setto 2, 3 or 4
8.5 - "Engine safety features and parameters" screen
The parameters available in the "Engine safety features and parameters" screen are listed below.
No. description setting by default
E01 | preheating delay from 0 to 600s (in increments of 1s) 10
E02 | starter attempt delay from 0 to 60s (in increments of 1s) 5
EO03 | cooling delay from 0 to 3600s (in increments of 1s) 180
E04 | oil pressure fault threshold from O to 10Bar 1(3s)
E05 | coolant temperature fault threshold 0 to 150°C 90 (5s)
EO06 | min. battery voltage threshold from 8 to 40V 11.5 (3min)
EO7 | maintenance alarm threshold from 0 to 10000h 9999
EO08 | starter cut off due to oil pressure 1= inactive, 2=active 1
E10 | stabilisation delay from 1 to 300s 5
E11 | low fuel level anomaly threshold from 0 to 80% 20 (10s)
E12 | preheating maintenance delay (%) from 0 to 3600s 30
E13 | automatic start when battery voltage at minimum 1 = active, 2 = inactive 1
E14 | min. battery voltage recharge delay 1 to 240min 60
E15 | low fuel level anomaly 1=alarm; 2=fault 1
(%) when the generating set is started up (used for cold countries)
Note: certain values are associated with a fixed delay, given in brackets.
8.6 - "Alternator safety features" screen
The parameters available in the "Alternator safety features" screen are listed below.
No. description setting by default
GO01 | max. voltage fault from G02 to 200% (increments of 1%) (%) 110 (3s)
G02 | min. voltage fault from 0 to G01% (increments of 1%) (%) 70 (3s)
G03 | maximum frequency fault from to G04 to 130% (increments of 1%) (k %) 110 (3s)
G04 | min. frequency fault from 0 to G03% (increments of 1%) (% %) 85 (3s)
GO05 | short circuit fault from 100 to 500% (increments of 1%) (3 % %) 150 (G06)
G06 | short circuit delay from 0 to 10s (in increments of 1s) 0
GO07 | overload alarm from 70 to 130% (increments of 1%) (5k % %k %) 110 (G08)
GO08 | overload delay from 0 to 300s (increments of 1s) 10
Note: certain values are associated with a fixed or variable delay, given in brackets.
(%) in percentage of nominal U (parameter B01 or B02)
(%) in percentage of nominal F (parameter B03)
(k3% 3k) in percentage of nominal | (parameter B09)
(k3% %) in percentage of nominal P (parameter B12)
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8.7 - "Modbus communication” screen
The parameters available in the "Modbus communication" screen are listed below.

No. description setting by default
MO01 | speed (in Bauds/s) 1=9600, 2=19200, 3=38400, 4=57600 1
MO02 | stop bit 1=1 stop bit, 2=2 stop bits 1
MO3 | parity 1=no, 2=even, 3=odd 1
MO04 | address from 1 to 247 5

For more information on Modbus communication, see the Modbus operator manual.

8.8 - "Output settings" screen
The configurable outputs are marked TO7 to T09. Each output can be assigned an "output code". Each "output code"
performs a specific function. The table below lists these functions.

o:;z:t function output type wiring to ...
000 not used - -
003 solenoid stop control binary
004 general fault & alarm report binary terminal T09
005 GCB opening and closing control binary
007 "ready to generate" report binary terminal TO8
008 air preheating control binary terminal TO7
010 starter command binary A
o11 glow plug preheating control b!nary the standard configuration
012 low fuel level alarm report binary "output codes” are greyed
013 shut-off control valve binary out.
014 general alarm report binary
015 general fault report binary

GCB = Generator Circuit Breaker

8.8.1 - Selecting an output
= In the row displaying TO7 T08 T09, the T07 output flashes.

= Select the output to be programmed, by pressing the O button.
= Confirm the selected output, by pressing the @ button.

8.8.2 - Selecting the "output code"
= In the column displaying 004 005 007 008, the "output code" programmed
on the output selected previously (e.g. 008) flashes.

= Select the desired "output code", by pressing the Q or O button (see section
8.8 for possible output codes).

= Confirm the "output code" selected, by pressing the @ button.

8.8.3 - Selecting the output action type
= Select the output action type by pressing the O or O button.

T o Ny et | (o

"normally open contact" type action "normally closed contact" type action

= Confirm the output action type, by pressing the @ button.
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This document is the property of SDMO Industries.
Any communication, reproduction or publication, in full or in part, is forbidden without written authorisation from the owner.




8.8.4 - Confirming the output
= Confirm the entire function programmed (output number, function, action type), by pressing |

the ke button again. | ﬁ

= To make any changes to the programming (before confirming), press the O button then
the ke button to cancel the programming. Return to section 8.8.1 to select a new output.

arwym

L X

8.9 - "Input settings" screen
The configurable inputs are marked T10 to T15. Each input can be assigned an "input code". Each "input code" performs a
specific function. The table below lists these functions.

:\;)du.: function input type wiring to ...
100 not used - -
102 remote start order binary terminal T10
104 locking the APM303 binary
107 return to generator breaker position binary
110 external alarm no. 1 binary
111 external alarm no. 2 binary
112 external alarm no. 3 binary
113 external fault no. 1 binary terminal T11
114 external fault no. 2 binary
115 external fault no. 3 binary
120 low fuel level binary
121 fuel level analog terminal T13 the standard configuration
122 low oil pressure binary "input codes" are greyed
123 oil pressure analog terminal T15 out.
124 high coolant temperature binary terminal T12
125 coolant temperature analog terminal T14

8.9.1 - Selecting an input
= In the row displaying T10 T11 T12 T13 T14, the T10 input flashes.

= Select the input to be programmed by pressing on the Q or © button.
= Confirm the selected input, by pressing the @ button.

8.9.2 - Selecting the "input code"

= In the column displaying 100 102 104 107, the "input code" programmed on the
input selected previously (e.g. 102) flashes.

= Select the desired "input code", by pressing the Q or O button (see section

8.9 for possible input codes). -
= Confirm the "input code" selected, by pressing the @ button.

8.9.3 - Selecting the input action type
= Select the input action type by pressing the QO or © button.

A 3 ced . 8 cred
"normally open contact" type action "normally closed contact" type action

= Confirm the input action type, by pressing the @ button.
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8.9.4 - Confirming the input
= Confirm the entire function programmed (input number, function, action type), by pressing |

the @ button again.
= To make any changes to the programming (before confirming), press the O button then the =
2 button to cancel the programming. Return to section 8.9.1 to select a new input.

L X

'41"5

8.10 - "Miscellaneous information" screen
This screen displays general information about the generating set and the APM303 module.
This screen corresponds to screen 0 described in section 6.6.

8.11 - Setting principle in other screens
This section explains how to access and m odify a icon screen description
parameter in the screens opposite.

Basic settings

The explanations below concern the "basic settings" @l

screen, but they are also valid for the other 3 screens. Motor protection and parameters

Alternator protection

Modbus communication parameters

A cursor is position on the first parameter (B01 or B02 depending on the setting of B04). A maximum of 6 parameters appear
on screen.

cursor cursor

6 parameters displayed on | indicates that there are more
each screen page *4— than 6 parameters on the
screen

figure 17 - setting principle

* to select a parameter: press the © or & button (the cursor moves up or down)
(pressing O at the top of the screen does not work)
(pressing @ at the bottom of the screen does not work)

* to access a parameter: press the o button, the parameter value appears in a dark box (inverted
backlighting)

e.g.: with B02 selected, XYY is displayed

¢ to modify a parameter: press the O or U buttons to change the parameter value; press as many times
as necessary, or press and hold the button until the desired setting is displayed
e.g.: with B02 (400V) selected, press 10 times to obtain 410V

¢ to confirm the change: press the & button to confirm the parameter change
* to exit the screen: press the @ button, to return to the "main menu" screen
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9 - Connections

9.1 - Rear panel connections

) ) K7 - current measurement
(4-pin connector)

K4 - inputs/outputs
(12-pin connector) —
) K6 - voltage measurement
(7-pin connector)
K1 - power supply and (4 pins used)
charging alternator :
(3-pin connector)

J —c U K3-RS 485

1 (3-pin connector)

figure 18 - rear panel and connections

9.2 - K6 connector/voltage measurement
Depending on the type of installation, the voltage measurement connection on the 7-pin connector will differ.

N: terminal 20

L1: terminal 21 L1: terminal 21
L2: terminal 22 L2: terminal 22
L3: terminal 23 L3: terminal 23

figure 19 - three phase 3P+N (4 wires) figure 20 - three phase 3P (3 wires)
N: terminal 20 N: terminal 20
L1: terminal 21 L1: terminal 21
L2: terminal 22 N: terminal 22
N: terminal 23 N: terminal 23
figure 21 - two phase 2P+N (3 wires) figure 22 - single phase 1P+N (2 wires)
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10 - Technical specifications

Control unit

. dimensions

. protection index

. weight without packaging

. cut-out for assembly

. tightening torque for assembly

118 x 108 x 40 (length x height x depth)

IP54 on front panel, IP20 on rear, connectors side
200g

94 x 94 minimum (+/-1 mm)

from 15 to 20cNm

Environment

. operating temperature
. storage temperature
. humidity

-20°C to +70°C
-30°C to +80°C
95% at 45°C, 70% at 50°C, 50% at 60°C

Power supply

. T01 terminals (0 V battery) and T03 (+ battery)
(on 3-pin connector)

. nominal voltage 12Vdc or 24Vdc
. voltage range from 8 to 36Vdc

Binary inputs

. 6 binary inputs, terminals T10, T11, T12, T13, T14 and

T15
(on 12-pin connector)

. not isolated
. connected to 0Vdc

Emergency stop input

. 1 binary input, terminal T04
(on 12-pin connector)

. not isolated
. connected to + battery

Binary outputs

. 5 binary outputs, terminals T05, T06, T07, T08, T09
(on 12-pin connector)

. not isolated
. operating range from 8 to 36Vdc
. flyback diode required for inductive load
safety feature protecting against: short-circuit, overload,
overvoltage peaks
. not protected against polarity inversion

Analog inputs

3 analag inputs, terminals T13, T14, T15
(on 12-pin connector)

. not isolated
. measurement range: from 0 to 2500Q

Voltage measurement

.. Tinput, terminals T20, T21, T22, T23
(on 7-pin connector)

with 1 of the 2 pins not used

(see section 10 for possible connections)

. true RMS value
. voltage range: from 80 to 480Vac between phases

from 50 to 277Vac between phase and neutral
. not isolated

Freguency measurement

. 1 input, terminal T21 (phase 1)
(on 7-pin connector)

. measurement on the fundamental

Current measurement

.. 1input, terminals T16, T17, T18, T19
(on 4-pin connector)

. true RMS value
. measurement range: from 100mA to 6A (secondary CT)
. not isolated

Charging alternator excitation

. 1 binary input/output, terminal T02
(on 3-pin connector)

. excitation current: 100mA

Communication

. USB
(on B type connector)

. device type
. on the module

RS485 interface

1 input/output, 3 terminals (A, COM, B)
(on 3-pin connector)

RS485 type
. on the module
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11 - Packaging, storage and handling of the modules

11.1 - Packaging

= Each module is supplied separately in a cardboard box.

= Each cardboard box has a glued identification label, which corresponds to the module reference.

= The modules must remain in their original packaging until they are integrated, i.e. "mechanically" and "electrically" installed,
in the control/command equipment.

11.2 - Storage
The storage conditions described below must be strictly adhered to, otherwise there is a risk that the product warranty will be
completely voided by SDMO and/or by the manufacturer of the products.

= Store in a location free from dust.

= Temperature: -20°C to +70°C.

= Relative humidity: from 5% to 95% with no condensation.

= The modules may be stacked on top of each other, 3

provided the following conditions are observed:
- stored flat & recommended |
- stored at an angle = not recommended : ) /

figure 23 - stored flat figure 24 - stored at an angle

11.3 - Handling

11.3.1 - Module packed in its box

= No particular conditions need to be observed; handle the products with care, avoiding any impacts.

= Bring the modules as close as possible to the workstation, before removing them from their original packaging.

11.3.2 - Module not packed in its box
All electronic equipment is sensitive in varying degrees to static electricity. To protect the components against the effects of
static electricity, it is necessary to follow the following special precautions to minimise or prevent any electrostatic discharges.

= Insofar as possible, avoid wearing synthetic clothing and wear cotton clothing whenever possible, as this does not generate
static electricity.

= Before removing the module from its packaging, touch a metal earth with your hand to discharge the body of any static
electricity, which could cause damage to the electronic components.

= When installing the module in its surroundings, or if you move outside the working area, it will be necessary to touch a
metal earth again when re-entering the working area, as any movement along the ground can charge the body with static
electricity.

= |[f a module needs replacing (for instance, for repair), place the replaced
module in its original packaging or, if not possible, in an antistatic plastic bag of a
suitable size for the module.

It is formally prohibited to lift up the metal enclosure at the rear of the
module; failure to observe this risks voiding the product warranty provided by

SDMO and/or the product manufacturer completely. figure 25 - antistatic plastic bag
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Personal Notes
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