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Is battery voltage between

3V and 20V, possibly

 so low the vehicle computer

shut down?

Dead battery

start

Normal

start

Pre-charge

High

voltage

Low

voltage

Operator

STEP ONE

Press start button.

This sends out

START COMMAND

and STARTER

SIGNAL.

Is battery voltage

between

 20V and 32V?

NO

YES

NO

YES

YES

Is UC voltage

above 20v?

YES

NO

Is battery voltage

below 3V?

YES

Is battery voltage

above 32V?

Did battery voltage fall

below 32 before fault

timed out?

NO

NO

YES

Is UC voltage

above

battery voltage?

NO

YES

Operator,

press start

button following

precharge or if

MUX was off.
NO

YESWas STARTER

SIGNAL

received?

Is UC voltage

above 20V?

NO

YES

Jump or charge

batteries to 22V or

higher.

Accept

START COMMAND.

Control board wakes

up for 1 minute.

Accept

STARTER

SIGNAL

Close

contactor

Open Contactor

after 1 minute.

Do not fault.

Open Contactor.

 Fault for 1 minute, or for the duration

of any STARTER SIGNAL plus 1

minute following release of

STARTER SIGNAL.

Fault for 1 minute.

(Nothing restarts the

timer in this fault.)

Close Contactor.

Restart 1

minute timer.

Fault for 1 minute, or for the duration

of any STARTER SIGNAL plus 1

minute following release of

STARTER SIGNAL.

Pass

 STARTER SIGNAL

through to starter

Pre-charge until UC

voltage charges up to

battery voltage.

Operator,

release

STARTER

SIGNAL.

Continued

on sheet 2

At this point the starter is cranking the engine.

Contactor will remain closed for as long as STARTER

SIGNAL is present or until UC voltage falls below 10V. There

is no time limit for this operation.

Start

Here

GO TO

Operator

STEP ONE to

start engine

Correct

high voltage

charging problem.

Following pre-charge, the STARTER SIGNAL

must be removed and reapplied.

In "dead battery start," the STARTER SIGNAL

will be accepted now if it is present. If the MUX

had turned OFF due to low battery voltage, the

STARTER SIGNAL has not yet been

generated.  Press the start button as soon as

possible after the MUX turns ON.

UCS24-80Kj

Operation Flow Chart

Fault for 1 minute, or for the

duration of any STARTER

SIGNAL plus 1 minute

following release of

STARTER SIGNAL.

Definition of shapes

UC Action UC Decision

Operator

action

required

Information
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Operation Flow Chart

Operator,

release

STARTER

SIGNAL.

Is UC voltage

above 10V?

YES

NO

Open contactor. The UC

shuts down without

generating a fault.

Continued

from sheet 1

Did voltage begin to

rise within 10 seconds

following release of

STARTER SIGNAL?

YES

NO

YES

YES

Hold

contactor

closed.

Open contactor.

Fault is displayed for 1

minute because UC is

not fully charged.

Fault does not block the

STARTER SIGNAL.

Restarting can be

attempted

immediately.

UC voltage remained above

26V and contactor has

been closed for 20

minutes?

UC voltage stoped rising

before reaching 26V?

UC voltage rose above 26V

and then fell below 26V

before 20 minutes passed?

YES

Open contactor.

The control board will go to

sleep in 1 minute.

 The UC is charged and

ready for the next start.

UC voltage reached 30V

before 20 minutes passed?

YES

Cranking ends and charging takes place.

NO

NO

NO

GO TO

Operator

STEP ONE to

start engine

Jump or charge

batteries to 22V

or higher.


