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10VERVIEW

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 G2L 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

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

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

2.1INVERTER-CHARGER DEVICE DIAGRAM

FIG. 1 Inverter-charger device connections and controls

A. DC Input H. GFCI

B. Bonding Lug . AC Wiring Plate

C. AC Input & Output (Hardwired) J. 20 A GFCI Output Breaker

D. Remote On/Off Connector K. 30 A Output Breaker (Omitted for “G1” and “G3")
E. Remote Switch Wiring Tab L. Charger Enable Connector Port

F. Status LED M. CAN Port

G. Remote Connector N. AUX Ports and Connectors (Not Used)
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2.2 INVERTER-CHARGER CIRCUIT DIAGRAM — FLEX
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FIG. 2 Inverter-charger circuit diagram — FLEX

2.3 INVERTER-CHARGER CIRCUIT DIAGRAM — VIP
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FIG. 3 Inverter-charger circuit diagram — VIP
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3 LED FLASH CODES

3.1 VOLTAGEN/SENSATA G2L INVERTER-CHARGER STATUS

If the LED is blinking amber or green, the inverter-charger should be operating normally.
Status LED at Start-Up (Lithium-lon Battery): Amber — Green — Green — Green — Green
Status LED Normal States

Green — Constant On Charger Soft Start Green — 3 blinks Charger Monitor Mode
Green — 1 blink Bulk Charge (Constant Current) Green — 4 blinks Load Management Active
Green — 2 blinks Accept Charge (Constant Voltage) Amber — 1 blink Inverting

3.2 VOLTAGEN/SENSATA G2L INVERTER FAULT STATES
Status LED Warning/Fault States

None No power to unit or internal fault Red — 7 blinks 0 Amp Limit Set**
Red or Amber — Internal Fault Red — 9 blinks Ian;t DC Transient Clamp (GO, G2,
Constant On G4)
Red — 1 blink Inverter Low Battery Shutdown* Red — 10 blinks Charger Off, Overload
Red — 2 blinks Inverter Overload Shutdown Red — 11 blinks Reverse Polarl_ty Tsis e
Implemented in All Models)
. . N . High Battery Shutdown (Warning
Red — 3 blinks Transformer High Temp Amber — 3 blinks for all Models: Fault in G1 and G3)*
Red — 4 blinks MOSFET High Temp* Amber — 4 blinks System Overload, Reset
Required
Red — 5 blinks Charger Mode Disabled Amber — 5 blinks Charger Off, Battery Shorted
Red — 6 blinks Disabled by CAN
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4 INVERTER-CHARGER DIAGNOSTICS

4.1 INVERTER-CHARGER DIAGNOSTIC INDICATORS
The following are possible indicators that an inverter-charger requires service:
e Voltagen System not charging when the vehicle is plugged into shore power
e 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:

e 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 GFls 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.
On a VIP/VSP unit, check the settings on the inverter panel. Refer to the Operation — Settings Mode 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

I 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.

With the Voltagen System on and not connected to shore power, do 110V

loads work (microwave, A/C)? O Yes L) No
With the Voltagen System on, can you turn the inverter On or Off using the O vYes [ No
inverter panel (black panel with 3 white buttons)?
With the Voltagen System on, and the inverter on, are there any LEDs
flashing on the inverter? If so, describe the color and cadence of the Flash Code:
flashing. Wait 30 seconds after turning the system on before checking the )
flash code.
With the Voltagen System on, and the inverter on, what is the message on Message:
the inverter panel? Wait 30 seconds after plugging in before checking the ge:
message.
With the Voltagen System off, plug into shore power. Does the system wake

. [JYes [ No
up and turn on automatically?
With the coach plugged into shore power, is the system charging? O Yes [ No
With the coach plugged into shore power, are there any LEDs flashing on Flash Code:
the inverter? If so, describe the color and cadence of the flashing. Wait 30 '
seconds after turning the system on before checking the flash code.
With the coach plugged into shore power, what is the message on the s

inverter panel? Wait 30 seconds after plugging in before checking the
message.
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After performing the steps above, and if the system is not performing as intended, proceed to the next steps.

With the Voltagen System off and disconnected from shore, verify all the
connections are seated and connected properly:

DC terminals (A)

Charge Enable (L)

Remote Connector (G)

Remote Switch (E)

Bonding lug — Ground (B)

Connections good?:

With the Voltagen System on, check for DC voltage on the main Red and

. . . DC Vol g
Black terminals on the inverter coming from the pack or busbar (A in the C Voltage
device diagram). VDC
With the Voltagen System on, check for DC voltage on the Remote DC Voltage:
Connector (G — purple wire). VDC

AC Connections: Remove the cover to check the AC connections and verify AC power satisfactory?:

110 power is getting to the inverter and 110 power is being output.

6 OPERATION — SETTINGS MODE FOR VIP/VSP

NOTE Before you start changing the settings on your device, it is imperative that you do not change the Baud or
CAN rate (settings 3 and 4). Changing these settings may cause issues with functionality of the system. If all else
fails, navigate to setting 8 to restore defaults so all settings go back to the factory 15 amps.

6.1 GENERAL INFORMATION

To enter settings mode, the “DISPLAY” button must be held for 5-10 seconds. Once settings mode has been entered,
the LCD will display the following message.

Settings Mode:
Press [Next]

To cycle through the available settings, press the “NEXT” button. After pressing “NEXT”, the first available setting will
display, along with the current value. To change the setting, press “ENTER”. An “S” will appear in the lower right
corner of the display indicating you can change the setting.

Max Branch Amps:
5 Amps S

Pressing “NEXT” will cycle through the available values. Once a value has been chosen, press “ENTER” to select. The
“READ DISPLAY” LED will blink twice to confirm that a setting has changed. To back out of the menu level, press “ESC”.
Pressing “ESC” will back out one menu level to the previous menu location. Pressing “NEXT” will cycle to the next
available setting. To back out completely to “RUN” mode, press “ESC” until the run mode messaging appears.

Several settings changes may require a system reset before they take effect. After making a change, the LCD will
prompt the user to reset. There is a menu option to perform a manual reset. If a reset is not done, the value will not
change.
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6.2 INVERTER SETTINGS

The following settings can be changed.

1. Charger Current Limit (Max Branch Amps) — The charger current limit may be adjusted in increments of 5A, OA-
30A. If SW1 on the rear side is in the down position, the range will be limited to 0A-15A. The charger AC current
limit setting will limit the amount of input AC current that is available to the charger. This is useful if the charger
is connected to a service of less than 30A. An example of this is an RV park, where the electrical service may
only be 20A. This may also be used if additional loads are placed on the 120V service, further limiting the
available input power.

2. LCD Inverter Control — When set to “Enable/Disable”, the inverter will not initially power up unless a battery
voltage is applied to the remote ON/OFF input on the inverter (known as the purple wire). Once battery voltage
has been initially applied to this terminal, the LCD can turn the inverter on and off. Setting this to “ON/OFF” will
allow the LCD to turn on the inverter any time, including the initial startup.

3. CAN Instance ID — The CAN instance ID may be changed between 1 and 13. If the inverter is placed on a CAN
network, this setting provides the unique ID for identification.

4. CAN Baud Rate — The baud rate can be switched between 250k and 500k. A baud rate of 500k will be set as the
default. (Restart Required)

5. Display Timer — The display can be set to always stay on, automatically turn off when not used after 1 minute, or
automatically turn off when not used after 10 minutes. The display would then turn back on when the
“DISPLAY” button is pushed in RUN Mode.

6. Inverter “ON/OFF” or “Device Enable” — This setting determines if “ON/OFF” must be pressed once or twice to
turn on the inverter when not in charger or AC bypass mode. Pressing the “ON/OFF” button twice will help
prevent accidentally turning on the inverter with an inadvertent button push. The inverter must be restarted
for a change to this setting to take effect.

In addition to these settings, the settings menu provides two system commands.
7. System Restart — The inverter will briefly cycle on and off. This is required to apply new settings.

8. Restore Defaults — The inverter will restore the factory defaults for all customized parameters. The user will be
prompted to confirm this action.
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