
A30D INSTRUCTIONS /  TROUBLESHOOTING /  WARRANTY

MODEL

A30D

D.C TO A.C.

SINEWAVE INVERTER

ECN/DATE

8/98
106 BRADROCK DRIVE

DES PLAINES, IL. 60018
(847) 299-1188

FAX: (847) 299-3061
ISSUE DATE:6/90

INSTRUCTION DRAWING NUMBER:  

LA30D-1



A30D INSTRUCTIONS /  TROUBLESHOOTING /  WARRANTY

This manual contains important safety and operating instructions for the La Marche Power Conversion
Equipment.

Before using this equipment, read all instructions and cautionary markings on  (1) unit, (2) battery, and (3)
product using the battery.

CAUTION:  To reduce risk of injury, use only the type of batteries specified on
nameplate.  Other types of batteries may burst causing personal injury and
damage.

Do not expose equipment to rain or snow.
Do not operate equipment if it has received a sharp blow, been dropped, or otherwise damaged in any
way; take it to a qualified serviceman.
Do not disassemble this unit; take it to a qualified serviceman when service or repair is required.   Incorrect
re-assembly may result in a risk of electric shock or fire.

To reduce risk of electric shock, disconnect this unit from the a.c.   supply, or  batteries  and  loads  before
attempting  any maintenance or cleaning.   Turning off controls will not reduce this risk.

WARNING - RISK OF EXPLOSIVE GASSES WORKING IN VICINITY OF A BATTERY IS
DANGEROUS.  BATTERIES GENERATE EXPLOSIVE GASES DURING NORMAL BATTERY
OPERATION.  FOR THIS REASON, IT IS OF UTMOST IMPORTANCE THAT EACH TIME BEFORE
USING THIS UNIT, YOU READ THIS MANUAL AND FOLLOW THE INSTRUCTIONS EXACTLY.

To reduce risk of battery explosion, follow these instructions and those published by the battery
manufacturer and manufacturer of any equipment you intend to use in the vicinity of the battery.

Review cautionary marking on all products .

PERSONAL PRECAUTIONS:
1. Someone should be within range of your voice or close enough to come to your aid when you work

near a battery.
2. Have plenty of fresh water and soap nearby in case the battery electrolyte contacts skin, clothing, or

eyes.
3. Wear complete eye protection and clothing protection. Avoid touching eyes while working near a

battery.
4. If the battery electrolyte contacts skin or clothing, wash immediately with soap and water.  If the

electrolyte enters the eye, immediately flood the eye with running cold water for at least ten (10)
minutes and get medical attention immediately.

IMPORTANT SAFETY INSTRUCTIONS
FOR THE

LA MARCHE POWER CONVERSION EQUIPMENT

SAVE THESE INSTRUCTIONS
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5. Never smoke or allow a spark or flame in vicinity of a battery.
6. Be extra cautious to reduce risk of dropping a metal tool onto a battery.   It might spark or short-

circuit the battery or other electric part that may cause an explosion.
7. Remove personal metal items such as rings, bracelets, necklaces, and watches when working with a

battery.    A battery can produce a short-circuit current high enough to weld a ring or the like to
metal, causing a severe burn.

8. NEVER charge a frozen battery.

PREPARING TO CHARGE
1. If necessary to remove the battery connections, always remove grounded terminal from the battery

first.  Make sure all loads are disconnected and unit is off, so as not to cause an arc.
2. Be sure the area around the battery is well ventilated while the battery is being charged.
3. When cleaning battery terminals, be careful to keep corrosion from coming in contact with eyes.
4. Study all the battery manufacturer’s specific precautions such as removing or not removing cell caps

while charging, recommended rates of charge, and maintenance procedures.

UNIT LOCATION

• Never place this unit directly above the battery.  Gases from the battery will corrode

and damage equipment.

• Never allow the battery electrolyte to drip on this unit when reading the specific

gravity or filling the battery.

• Do not operate this unit in a closed-in area or restrict ventilation in any way.

• Do not set a battery on top of this unit.
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RECEIVING INSTRUCTIONS
AND

GENERAL EQUIPMENT INFORMATION

CAUTION:  To ensure safe installation and operation, the information given in the instruction
manual should be read and understood before installing or using the equipment.

RECEIVING INSTRUCTIONS
Unpacking and Inspection: Examine the shipping crate upon arrival.  If there is obvious damage, describe
on the receiving documents.  Within a few days after delivery, the equipment should be uncrated and
carefully inspected for hidden damages.  When removing packaging material, be careful not to discard any
equipment, parts, or manuals.  If any damage is detected you should:
1. File a claim with the carrier within five (5) days.
2. Send a copy of the claim to La Marche Mfg. Co.
3. Call La Marche Mfg. For a RETURN MATERIAL AUTHORIZATION NUMBER.

Failure to properly file a claim for shipping damages, or provide a copy of the claim to La
Marche Mfg., may void warranty service for any physical damages reported for repair.

HANDLING
WARNING:  Equipment can be very heavy, and top-heavy.  Use adequate manpow er or
equipment for handling.  Until the equipment is securely mounted, care must be used to
prevent the equipment from being accidentally tipped over.

NOMENCLATURE PLATES
Each piece of La Marche Mfg. Equipment shipped is identified by part number on the nomenclature plate.

ADJUSTMENTS
All equipment is shipped from the factory fully checked and adjusted.  Do not make any adjustments unless
the equipment has been powered-up and the settings have been determined to be incorrect.

SPARE PARTS
To minimize downtime during installation or normal service, it is advisable to purchase spare fuses, circuit
boards and other recommended components.  Please refer to the list of recommended spare parts and their
La Marche Mfg. Part numbers included with the instruction manual.  It is recommended that spare fuses be
ordered for all systems.

To order spare parts, please contact La Marche Mfg. (847)-299-1188 during business hours and ask for the
Parts Department.
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1.0  GENERAL
The La Marche Model A30D is a transistorized d.c. to a.c. inverter designed to power an  a.c. load.
The Model A30D will provide a sine wave output with approximately 10 % total harmonic
distortion into a.c. loads with power factors up to .8 over a wide d.c. input range.

The ferroresonant output transformer provides input to output isolation, output regulation, current
limiting and filtering. The d.c. input from the battery source is switched by transistors in all solid
state electronic circuitry to produce a sine wave output.

The d.c. input sources are sensed for low voltage conditions and the unit is turned off
automatically if the d.c. input is not within range.

2.0  OUTPUT RATINGS

2.1  OUTPUT VOLTAGE
The Model A30D generates sinusoidal output voltage (120 volts nominal or 240 volts optional) into
a.c. loads of up to a .8 lagging power factor with approximately 10% total harmonic distortion
(THD).  The output is rated for continuous use over the entire temperature and d.c. input ranges.

2.2   OUTPUT CURRENT
Measured at rated output.(See Table 1 )

2.3  REGULATION
Steady state output voltage remains within +7%/-10% of any input voltage within 1.75 volts/cell
to  2.4 volts/cell (lead battery) for any a.c. load current from no load to rated output.

2.4  CURRENT LIMIT
Fixed at approximately 150 % of rated output. The ferroresonant transformer is designed to
current limit under a.c. overload conditions.

2.5  OUTPUT FREQUENCY
The output frequency is quartz crystal controlled to +/- .05% of the rated value.  In units with line
synchronization the phase displacement between the inverter output and the bypass line input are
no greater than 5 electrical degrees when synchronization is established.  The capture range for
input synchronization signal is +/- 3 cycles of the nominal output frequency.

2.6  EFFICIENCY
Greater than 70% measured at rated output load and nominal input voltage.

2.7  POWER FACTOR
The model A30D is capable of powering loads with power factors of .8 leading or lagging.
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2.8   CREST FACTOR
Unit will remain within rated output voltage and current specifications with load current crest
factors of up to 3.5.

2.9 MEAN TIME BETWEEN FAILURE
The mean time between failure (MTBF)  as tested per Bell Communications Standard TR-TSY-
000332 is 183,000 hrs at 50 C. (126,000 hrs. with a static switch).

3.0  INPUT RATINGS

3.1  INPUT VOLTAGE
The nominal d.c. input voltages are 24 or 48 volts. The model A30D will operate within
specifications  over  a  range of  1.75  volts/cell  to  2.4 volts/cell (lead battery).

3.2 INPUT CURRENT
See Table 1 for input current ratings at nominal d.c. input voltages.

3.3  INPUT FILTERING
The input noise does not exceed 32 dbrn “C” message weighted on batteries rated at 50 ampere-
hours or greater.

4.0  TYPICAL ELECTRICAL SPECIFICATIONS

5.0 FEATURES

5.1  INPUT PROTECTION
Fused d.c. input.  A circuit breaker may be provided as an option.

5.2  OUTPUT PROTECTION
(a)  FUSED OUTPUT

Optional  circuit breaker.

(b)  CURRENT LIMITING

Fixed  current limit at approximately 150%  of rated load, at nominal d.c. input voltage.
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5.3 LOW-VOLTAGE SHUTDOWN
A  circuit provided for load protection  which  causes the unit to shut down should its  input
voltage drop below a preset value. Adjustments are provided for low voltage shutdown at  1.75
volts/cell (lead) and 1.05 volts/cell (nickel cadmium)  from   the   factory   unless  other   settings
are  specified.  The Low Voltage Shutdown on units 143 & 143A is set at 1.5 volts/cell (lead) and 1
volt/cell nickel cadmium.

5.4  METERS (OPTIONAL)
A taut-band d.c.  or a.c.  ammeter and voltmeter,   +/- 2% accuracy of full scale can be provided.

5.5  TRANSFER SWITCH (OPTIONAL)
(a)  An  electromechanical transfer  relay  can  be provided with approximately 50 ms. transfer
time to switch  the  load from the inverter to  the  bypass  source.

(b)  An  electronic load transfer  (static)  switch  with  approximately  25ms transfer time  is
available.  This  switch has no moving parts or contacts.  There is a  manual retransfer delay on
return to the  prime  source.  A three LED status light panel is provided  which  indicates the
source availability and  which  source, inverter or bypass, is powering the load.

5.6 INVERTER FAILURE CONTACTS (Optional)
A single set of form “C” contacts are provided to indicate loss of inverter output.

5.7  ENCLOSURE
Rack mounted NEMA #1 enclosure  primed and painted with a bonderized   enamel.

6.0  ENVIRONMENTAL RATINGS

6.1  OPERATING AMBIENT TEMPERATURE RANGE
0-50 degrees C (32-122 degrees F)

6.2  STORAGE TEMPERATURE RANGE
• 40 degrees C to +85 degrees C (-40 degrees F to +185 degrees F)

6.3  HUMIDITY
This  unit is capable of operating in an  ambient relative  humidity range of   0-95%  (non-
condensing).

6.4  SHOCK
The  unit in its shipping  container,  withstands shock developed when one edge of the container
is   dropped  six  (6) inches while the opposite  edge  is   resting on the  ground, or if it is dropped
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two  (2)  inches on any surface no  physical  damage or degradation of the  electrical
performance will occur.

6.5  VIBRATION
The  unit in its shipping  container,  withstands vibration encountered  in   shipping   without
physical damage or  degradation of   the electrical performance.

6.6  ALTITUDE
This  unit is capable of operation  at  altitudes  from  sea level to 3300 feet at an  ambient
temperature of +50 degrees C (122 degrees F).

6.7  HEAT DISSIPATION
Refer to Table 1.

6.8  VENTILATION REQUIREMENTS
The   unit   should  be  mounted   so   that   ventilating openings are not blocked and air entering
the  cabinet does not  exceed  +50   degrees C (122 degrees F).  There should  be  at least 6 “ of
free space around the enclosure.

6.9  AUDIBLE NOISE
Audible noise is not greater than 55 DBA measured at 5 feet from any surface on the unit
enclosure.

7.0  INSTALLATION INFORMATION

7.1 MINIMUM WIRE SIZES
Table 2 lists the A.C.  output  and  the   DC   input  minimum  wire   size   requirements.  At
distances exceeding 10 feet, the  DC wire size should  be chosen to  keep  the voltage difference
between  the units DC input  terminals and the battery  at   less   than ½ volt when the unit is
fully loaded.  For loop lengths greater than 20 feet larger wire should be used to control these
voltage drops. The total loop length is twice the  distance from the wiring point to the unit.

NOTE: These are recommended wire sizes.  All National  and Local wiring codes  should  be
followed.

7.2 WIRE SIZE TABLE
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7.3 WIRE SIZES
These wire sizes  are based on those  recommended in the National Electrical Code Table 310-16
for copper wire  at 75 degrees C conductor temperature operating in an ambient of 30 degrees C.
For higher operating temperatures refer to the derating factors in the National Electrical Code
Table 310-16.

7.4  FIELD GROUND TERMINAL
This terminal should be connected to an earth ground. The size of the conductor is based on
National Electrical Code Table 250-95 for copper wire at 75 degrees C.

8.0  ELECTRICAL CONNECTIONS & FIELD WIRING
(Refer to  Figure 1)

NOTE:  SEE SCHEMATIC IN MANUAL FOR MORE INFORMATION.

8.1  D.C. INPUT
Make sure that the battery system that is being used  is the   same  number  and type of cell   as
the   nameplate information on the inverter.

Observe Proper Polarity !

The  quick connect lugs on the cable to the  battery  or d.c.  buss must be connected in the
correct polarity  or damage to the inverter could occur.

Connect  the  ground lug (green wire) to  the  terminal #4 marked ground.

8.2  A.C. LOAD
For units with static switch, connect the a.c.  load wires; phase (hot) to terminal 10 on TS4.
Connect neutral to terminal 7 on TS4.  Refer to schematic for units without transfer switch.

8.3  BYPASS LINE (when applicable)
For units with a static switch, connect  the bypass line  phase (hot) to terminal 8 on  TS.  Connect
neutral to terminal 7 on TS.  Be sure that  the voltage and frequency of the bypass line are the
same as the  nameplate  output  voltage  and  frequency  of  the inverter.  Refer to schematic for
units without transfer switch.

8.4  LINE SYNC (Optional)
Provides  synchronization of the inverter output to the bypass line power source.  This applies to
units with a static switch.  Refer to schematic for units without transfer switch.
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8.5  INVERTER   FAILURE   CONTACTS (Optional)
The Inverter Failure Form “C”  dry contacts are provided for customer connection,  these contacts
are located  on the  TS5  terminal  strip  located at the  back  of  the enclosure.  These contacts
have a rating of 2 amps at 30 Vdc  Class 2 circuits.

9.0 OPERATION

9.1 STARTING & STOPPING- Units 143/ 143A
The  model A30D can be started or stopped from the front panel  of the  unit by simply placing
the ”ON/OFF”  switch (or d.c. circuit breaker where applicable) to the ”ON”  position.   After a five
(5) second delay the inverter will start of d.c. voltage is above 2.15 Vpc.

9.2 CONTROLS
The  only controls on the model A30D are the ”ON/OFF”  switch (or breaker) or d.c. breaker.

9.3 METERS
Meters are optional on the A30D.  They may be used to measure a.c.  load voltage,  a.c. load
current, inverter output a.c.  voltage or current, d.c. input voltage or current.

9.4 INDICATORS (Optional)
The  indicators used are light emitting diodes (LED) on the static  switch option. Their use is
described in the light panel circuit board description section.

10.0  ADJUSTMENTS

10.1 D.C. LOW  VOLTAGE    SHUTDOWN
The  potentiometer  which  adjusts  the  low  voltage shutdown is located on the S2A-103 control
and switching assembly.  A hole is provided on the lower right side of the back panel  of  the
inverter for access without removal of the enclosure top panel. (See Figure 1)

The d.c. low voltage pull in is factory set at approximately 2.15Vpc with the dropout set at
approximately 1.7 Vpc.  Turning the potentiometer  clockwise  raises  the   drop   out (inverter
turn off) setting.

10.2 STATIC SWITCH (Optional)

The static switch  is factory set to transfer the load from the inverter to the bypass when the
inverter output voltage drops below 95Vac.  The load will transfer back to  the prime source
(inverter) when its output  voltage is above 105 Vac.
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11.0    CIRCUIT BOARD DESCRIPTIONS

11.1    S2A-103 :A30D CONTROL AND SWITCHING  ASSY.
This  circuit card includes the power switching  stages, the d.c.  input voltage sensing circuitry,
and oscillator circuits.

The d.c.  voltage is sensed for low battery voltage  conditions. When  the  d.c.  voltage is above
2.15 Vdc it  allows  the switching stage to operate. Should the d.c.  input voltage fall below 1.7
Vdc the sensing circuit will turn  off the  power stage and inhibit any output.  This  prevents the
battery from being overly discharged when  the  inverter is being operated solely from the battery.

The  power  switching stage drives the  primary  winding of  the ferroresonant power transformer
which produces the  a.c. output voltage.

Upon placing the unit “ON/OFF” switch to the “ON”  position  There is a 5 second delay before the
power  stages are turned on which stabilizes the  oscillator circuitry.

11.2 S2A-137 : LINE SYNC AND OSCILLATOR  ASSY.  (Optional)
The line synchronization circuit provides  output  frequency  control of the inverter. When a
bypass line is available, it compares the frequency and phase  relationship of the bypass line and
inverter output.

This circuit consists of a phase locked loop and voltage controlled oscillator.  If the inverter output
is not in phase  with the bypass line the oscillator frequency  is “pulled” slightly to correct the
inverter’s output until a condition of near zero phase difference is established between the two
sources.  This circuit provides the necessary  frequency   and  phase stability  to  operate  a static
output transfer switch.

The phase locked loop circuitry will accept bypass  line frequencies of about 3 cycles higher or
lower than   the inverter rated output frequency. If the bypass line frequency,  for instance,  was
at 50 Hertz the unit  output frequency  would go down to about 57 Hertz but  no  farther.  If the
bypass line frequency was at 70 Hertz  the unit output frequency would go up to about 63 Hertz
but no further.  Within the range of 57-63 Hertz the inverter output frequency will track the
bypass line.

Without a bypass line connected, or during a bypass  line failure,  an internal quartz crystal clock
generates the time  base  for the oscillator and controls  the  output frequency  to  about +/-
.05% of the rated  output  frequency.

11.3   S2A-139 : STATIC SWITCH ASSY.  (Optional)
The  static  switch  assembly is  an  electronic  output transfer circuit which is capable of switching
the  load from  the inverter to the bypass line or vice versa.  It has a completely electronic output
stage with no  moving parts or contacts (hence the word “static”).

The static switch assembly has a.c. voltage sensing circuitry which reads the prime source. The
prime source is the  one that is selected as the preferred power to  the load.  Should the prime
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source go below a  preset  value (usually  85  % of the rated value )  the  voltage  comparator
circuits within the static switch will cause the load power to be transferred the alternate source.
The static switch on Model 143/143A will transfer the load at 80Vac.

When the prime source returns to approximately 95% of  the rated  value,  the static switch will
transfer the  load back to the prime source after the reset button is pressed.  If the output drops
below 75Vac the unit will shutdown and lockout. (See Sec. 11.5)

The  output stage of the static switch  is  accomplished with  power  triac devices. These  output
switches  are rated for about 200% of the rated output current of the inverter to allow for loads
with high starting currents.

11.4  S2A-147 :     LIGHT PANEL ASSY.  (Optional)
The light panel assembly provides a means of  monitoring the  status of the bypass line ,  inverter
output,  and static switch assembly showing which sources are  available and which one is
powering the load. Each light is a light emitting diode (LED).

The ”INVERTER  AVAILABLE” light illuminates when the output voltage of the inverter is within
range. This lamp is green in color.

The ”ALT.  AVAILABLE”  light illuminates when the alternate a.c. source is connected and ”ON”.
This lamp is yellow in color.

The ”LOAD ON BYPASS”  light illuminates when the  static switch circuitry has transferred the load
form the prime source to the alternate  source.  This light is controlled by circuitry in the static
switch.  This lamp is red in color.

11.5  S2A-125 :   INVERTER FAILURE ASSY.
This circuit card senses the inverter output  and  load terminals.  Should the inverter go below
100Vac this circuit will turn off  the inverter.  A single set of form “C”  contacts will change state
when the inverter is turned off to indicate a loss of inverter output power.

11.6  UNIT BLOCK DIAGRAM WITH STATIC SWITCH

12.0  TROUBLESHOOTING

12.1  GENERAL INFORMATION
This  troubleshooting  guide is intended for use only by  trained service personnel or experience
electricians.

CAUTION :   HAZARDOUS A.C. AND D.C. VOLTAGES ARE PRESENT IN THE UNIT!

12.2  PRELIMINARY CHECKS
Before proceeding with any testing or trouble shooting, give the unit a general inspection. (Refer
to Figure 1 for the TS4 location)

Check for the following:

1.  Check for shipping damage, loose connections, broken wires, etc.
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2.   Check the d.c.  input cables to make sure they  are proper  and secure.   The d.c. voltage
must be above 2.15 Vpc across terminals 1 & 2 on the TS.  Terminal 1 negative, and terminal 2
positive.

3.  Check the bypass line connections to make sure they are proper & secure.   The bypass line
voltage should be  approximately 120Vac 60 Hz. across  terminals 7 & 8 on TS.

4.   Check a.c.  load connections across terminals 10 & 11 on TS.  The load must not exceed
nameplate rating.

12.3  QUICK CHECK TROUBLE ANALYSIS
SYMPTOM     / POSSIBLE   CAUSE

1. D.C. Breaker trips.

A. Shorted C2 capacitor

B. Defective Control Switching Assy

C. Defective Line Sync Assy.(when used)

D. Shorted wiring.

2. Blown F2 fuse.

A.  Overload condition.

3. All LED’s On  (when used)

A.  Defective Static Switch.(Reset button has no effect)

B.  Defective Light Panel.

C.  Defective Power failure lockout

4. All LED’s Off (when used)

A. Defective Breaker.

B. No  or low d.c. voltage input.

C. Broken wire.

D. Defective light panel.

5. No output voltage.

A.  Shorted C1 capacitor.

B.  Low d.c. voltage.

12.4   VOLTAGE TEST POINTS



A30D INSTRUCTIONS /  TROUBLESHOOTING /  WARRANTY

Equipment Required:  Standard    VOM

PARAMETERS:

DC input voltage 2.15 - 2.33Vpc

AC output voltage 120Vac  (no load)

Bypass voltage (opt)120Vac

DC TEST POINTS:

 Reference TS4 pin 2 (positive)

 (See Figure 1)

TEST POINTS

 1 2.15 - 2.33 Vpc

 If readings are not obtained check:

DC Fuse/Breaker

Battery source and connections

AC   CHECK  POINTS

 Reference 10 & 11 120Vac no load

Note: Push reset button before checking

TEST POINTS

(5&6) (14&16)      120Vac +/- 3 volts

If readings are not obtained check fuse F2

TEST POINTS

(17&18) (19&20) - 100Vac +/- 3 volts

IF READINGS CAN NOT BE OBTAINED, S2A-103 BOARD MAY BE DEFECTIVE.

CAUTION: HIGH VOLTAGE AC TEST POINTS   Check across capacitor C1, Voltage must be
between 500-600 Vac.
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