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1 OVERVIEW

WARNING   Use caution when performing any service or diagnostic testing while the Voltagen system is on. 
Failure to follow proper safety procedures can result in electric shock, injury, or death. Do not attempt to 
replace a faulty component without ensuring the Voltagen system is shut down.

1.1 PURPOSE
Use this manual as a general guide when servicing or diagnosing a Voltagen/Sensata LPC inverter-charger. It is 
intended for Voltagen Field Service Engineers and OEM technicians, not end users.

1.2 SCOPE
This manual provides general guidelines; it does not cover every potential fault, error, or system configuration. For 
additional detail, refer to the component manufacturer’s documentation, which may be available upon request and 
which this manual does not replace.

1.3 ASSUMED KNOWLEDGE
Users are assumed to have basic automotive and electrical knowledge and to use the required tools safely. The OEM 
is responsible for technician training and for required Personal Protective Equipment (PPE) and tools.
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2 IDENTIFICATION, DRAWINGS, AND RESOURCES

Voltagen Systems use high-capacity inverter-charger devices to provide 120VAC power inside the vehicle, and to 
allow charging from a shore power source to the energy storage pack.

The inverter model used in your vehicle can vary based on specific application. The following guidelines have been 
compiled to aid in basic inverter troubleshooting and diagnostics. For additional details, refer to any manufacturer 
documentation, if available.

To provide power, the Voltagen System uses the following components:

•  Inverter-Charger Device — provides 120VAC power inside the vehicle, and allows charging from a shore power 
source to the energy storage pack

•  Energy Storage Pack — stores energy, and contains the Battery Management System

•  Battery Management System — monitors the energy storage pack, and controls system components, such as 
the inverter-charger

•  Touchscreen — allows the user to command the inverter off or on; provides status information

2.1 INVERTER-CHARGER DEVICE DIAGRAM

FIG. 1   Inverter-charger device connections and controls
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2.2 INVERTER-CHARGER CIRCUIT DIAGRAM

FIG. 2   LPC inverter-charger circuit diagram

3 LED FLASH CODES

3.1 VOLTAGEN/SENSATA LPC INVERTER-CHARGER STATUS
If the LED is blinking amber or green, the inverter-charger should be operating normally.
Status LED at Start-Up (Lithium-Ion Battery):  Amber — Green — Green — Green — Green

LED Color & State Condition LED Color & State Condition

Green — Constant On Charger Soft Start Green — 4 blinks Load Management Active

Green — 1 blink Bulk Charge (Constant Current) Green — 6 blinks Charger Monitor Mode

Green — 2 blinks Accept Charge (Constant Voltage) Amber — 1 blink Inverting
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3.2 VOLTAGEN/SENSATA LPC INVERTER FAULT STATES
If the LED falls under one of the below states, inverting will not occur.

LED Color & State Condition LED Color & State Condition

None/Off No Power to Unit or Internal Fault Red — 4 blinks
Feedback Fault, Output Short 
Circuit

Amber — Solid 
(Constant On)

Low Battery 0-5 Seconds (Warning) Red — 5 blinks High Battery*

Red — Solid (Constant 
On)

Overload 0-5 Seconds (Warning) Red — 7 blinks High Temp Transformer

Red — 1 blink Inverter Low Battery Shut Down Red — 8 blinks Inverter Off by CAN

Red — 2 blinks Inverter Overload Shut Down Red — 9 blinks Input DC Transient Clamp

Red — 3 blinks High Temp Heatsink* Red — 10 blinks AC Feedback Detected

* Fault will self-recover when the condition returns to normal range

3.3 VOLTAGEN/SENSATA LPC CHARGER FAULT STATES
If the LED falls under one of the below states, charging will not occur.

LED Color & State Condition LED Color & State Condition

None/Off No Power to Unit or Internal Fault Amber — 7 blinks
Charger Off — High Temp 
Heatsink*

Amber — 1 blink
Charger Off — Charge Mode 
Disabled

Amber — 8 blinks Charger Off — 0 Amp Limit Set

Amber — 3 blinks
Charger Off — High Battery 
Voltage*

Amber — 9 blinks
Charger Off — Overcurrent 
Shutdown

Amber — 5 blinks Charger Off — Low Battery Voltage Amber — 10 blinks Charger Off — Disabled by CAN

Amber — 6 blinks
Charger Off — High Temp 
Transformer*

* Fault will self-recover when the condition returns to normal range

Voltagen Power Solutions  ·  Rev 1.0  ·  Page 5 of 8



LPC INVERTER-CHARGER DIAGNOSTICS REV 1.0

4 INVERTER-CHARGER DIAGNOSTICS

4.1 INVERTER-CHARGER DIAGNOSTIC INDICATORS
The following are possible indicators that an inverter-charger requires service:

•  Voltagen System not charging when the vehicle is plugged into shore power

•  Voltagen System not providing 120VAC power inside the vehicle when powering from the Voltagen battery

•  Inverter status not displaying correctly on the touchscreen

•  Inverter on/off toggle not working correctly on the touchscreen

•  Inverter-charger indicator is flashing a code that matches a fault code (blink pattern)

4.2 INITIAL CHECKS
Before continuing with diagnostics, perform the following:

•  Check the SOC. The Voltagen energy storage pack will not accept a charge if the SOC is already above a high 
SOC threshold (approx. 90-95%). The inverter main positive lug and remote on/off connection will not be 
provided supply voltage if the system is at an empty state (0 or near 0 on the SOC gauge; 6x red flashes with a 
pause and repeat).

•  Check the temperature. The Voltagen energy storage pack will not accept a charge if the pack is too cold or too 
hot. If equipped with a touchscreen, check the home screen for pack temperature. For vehicles without a 
touchscreen, the SOC gauge flashes blue for 5 seconds, pauses for 1 second, then flashes again to indicate the 
pack is too cold to charge. If it is too hot to charge, the same pattern will occur, but with the SOC gauge flashing
yellow.

•  Check the house breakers and GFIs to make sure they are not tripped due to a temporary overload, as well as 
checking the GFI and breakers on the inverter-charger itself.

•  Check the LED on the inverter-charger. Refer to the LED Flash Codes section.

4.3 INVERTER-CHARGER DEVICE & CIRCUIT TESTING
1. Check for presence of pack voltage (48-58VDC) between the main positive and negative lugs of the inverter-

charger with the Voltagen system on. If not present, check the main supply fuse at the positive bus bar.

2. If troubleshooting a problem with inverting or inverter status, with the Voltagen system on, check for presence of
pack voltage (48-58VDC) at the wire connected to the remote on/off terminal at the inverter-charger. If not 
present, check the touchscreen inverter on/off toggle, and ensure it is in the on position.

3. If troubleshooting a problem with shore charging, check for presence of shore voltage (120VAC) at inverter-
charger AC input connections when plugged into shore power.

4. Check the AC detect relay, verifying that it closes (continuity present between pins 11 and 14) when shore power 
is plugged in. Alternately, check for presence of pack voltage (48-58VDC) at the white wire on pin 16 of the 48-
pin round pack harness connector.

5. Check continuity between the charge enable pins at the inverter, and at the Voltagen pack. If charging is enabled,
a direct short/closed loop should be shown. Also check continuity of the charge enable lines between the 
Voltagen pack and the inverter-charger.

6. If troubleshooting a problem with communication between the inverter-charger and the touchscreen (on/off 
toggle not working or not reporting correctly, on/off/shore charging status not reporting correctly), with the 
Voltagen system off, verify that there is a 60 Ohm resistance reading between CAN lines, and that CAN lines 
between the Voltagen pack and inverter-charger have continuity.
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5 INVERTER-CHARGER CHECKS & MEASUREMENTS

WARNING   Do not disconnect or reconnect any component while the Voltagen system is on.

For a summary of diagnostic checks, refer to the following. Review each line item, and complete with a multimeter 
reading, observation, or check mark.
Please fill in the information below and return to Voltagen.

Diagnostic Step Response

As shown on the Voltagen touchscreen, what is the state of charge of the 
Voltagen system?

State of Charge:

____________  %

As shown on the Voltagen touchscreen, what is the temperature of the 
Voltagen pack?

Pack Temperature:

____________  °F

Are all fuses intact?   Yes        No☐ ☐

Are any of the main input or output breakers thrown (popped out)?   Yes        No☐ ☐

Does the GFI outlet on the inverter-charger test and reset correctly?   Yes        No☐ ☐

Does the inverter-charger and its connections pass visual inspection? If no, 
please take photos.   Yes        No☐ ☐

With the Voltagen system on, what DC voltage is present at the main 
positive and negative lugs of the inverter-charger?

Voltage Reading:

____________  VDC

With the inverter toggled “on” at the touchscreen, what DC voltage is 
present at the wire which connects to the remote on/off terminal of the 
inverter-charger? (purple wire)

Voltage Reading:

____________  VDC

With the inverter toggled “on” at the touchscreen, what AC voltage is 
present at the AC output connections of the inverter-charger? (output AC 
voltage)

Voltage Reading:

____________  VAC

With the inverter toggled “on” at the touchscreen, what is the LED flash 
code on the inverter-charger?

Flash Code:

_______________________
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With the Voltagen system not plugged into shore power, and the inverter is 
toggled “on” or “off” at the touchscreen, does the inverter status change to 
match the toggle position?

  Yes        No☐ ☐

When plugging the Voltagen system into shore power, do the main power 
button and touchscreen illuminate?   Yes        No☐ ☐

With the Voltagen system plugged into shore power, what AC voltage is 
present at the AC input connections of the inverter-charger?

Voltage Reading:

____________  VAC

With the Voltagen system plugged into shore power, what AC voltage is 
present at the AC output connections of the inverter-charger?

Voltage Reading:

____________  VAC

With the Voltagen system plugged into shore power, what is displayed on 
the inverter status screen?

Status:

_______________________

With the Voltagen system plugged into shore power, what is the LED flash 
code on the inverter-charger?

Flash Code:

_______________________

With the Voltagen system plugged into shore power, what is the power flow
displayed on the home screen? Wait 2 minutes after shore power is 
connected to take the reading.

Power Flow:

____________  W
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