@ GE Electric Vehicle

Systems

GENERAL

The Handset 1s a multi-functional tool to be used with GE Solid-
State controls. The Handset consists of a Light Emitting Diode
{LED) display and a kevboard for data entry,

PURPOSE:
The purpose of the Handset is to allow authorized person-
nel to perform the following functions:

* Monitor existing system fault codes
* Monitor intermittent random fault code
* Monitor battery state of charge on systems with BDI
* Monitor hourmeter reading
* Monitor or adjust the following control functions:
* Controlled Acceleration for the Armature Circuit,
* Controlled Acceleration time for the Field Circuit.
* Minimum Field Voltage Start
* Regenerative Braking Current Limit and Disable
* Minimum Field Current for Regenerative Braking
* Current Limit for Armature Circuit
* Minimum Field Current
* Intemal Resistance Compensation for Battery State of
Charge Indication
* Battery Voltage
* Selection of Card Operation Type.

OPERATION: _
Warning : Before connecting or disconnecting the hand-
set tool, turn off the key switch and place the vehicle in
neutral

NOTE: The vehicle can be operated with the handset
connected, however, the adjustment knob must be set
fully clockwise to insure the control operates at top
speed. ‘

At the control traction card, unplug the " Y plug " if the dash
display is in use and plug in the handset to the plug location
" Y "onthe control card. After installing the handset tool , turn
on the key switch. The following is the start-up display
sequence that will oceur:

l_TRUC__Tle
 AUTOMOTIVE HANDSET.

f
| START-UPDISPLA Y SEQUENCE

LKey Switch on ‘#

Verify Display Segments for

one second 1
B88%

- BDI Display
or
Blank Display
{ No BDI used )

[

Diagnostics
override
with fault

BDI Display
ar
Blank Display
{ NoBDI used)

Run Mode

Diagnostics

override
with fault

Key Switch Off +— — — -

Display traction
hourmeter for
four seconds
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FUNCTION SET-UP PROCEDURES:

Warning: Before making any adjustments to the control
You must consult the operating and maintenance instruc-
tions supplicd by the vehicle manufacturer. Failure to
follow proper set up instructions could result in
misoperation or damage to the control system.

With the Handset connected . hold down the CONT key and
turn on the key switch. Thus will place vou in the set up mode,
ready to monitor or adjust control function settings.

NOTE: The term "push”, means to depress key for approxi-
mately one second.

SET UP MODE

Action Display shows Remarks

Hold down CONT, I SSSS.M_]

Segment check

nn on key displayed

Push function U005 Selected

number function number
is displayed

After one second 0835 Stored valuc for

time delay the function s
displayed

Push CONT m Displaved value

will blink

(2]

Change value with Value changes

adjustment knob while blinking

Push STORE 128 New value
stored and
blinking stops

Push ESC 8888 Segment check
displayed

At thus point another function can be monitored/changed
by pushing another function number, or the vehicle can
bepiacedinthenmmodebyholdingtheESC key down
for onc sevond or longer. The display will return to either
the diagnostics mode or the BDI display or & blank
display ( if BDI is not used and there are no fault codes).
The vehicle can now be operated with the hamdsct
connected or the handset can be disconnected before
operation,

~ NOTE: You can return to the segmemcheck mode at any

time, by holding down the ESC key until 8888 appears in
the display.
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The controiler firnishes o function registel hat containg the
last 16 faults that shut down vehicle operation (PMT tvpe fauit
that is reset by cycling the kev switch) and the battery state
of charge reading at the time the fault occurred, The first of the
16 status codes will be overwritten each time a new status code
occurs. This stored status code register can be cleared from
memory by using the handset.

The stored status codes can be accessed and cleared by using
the following procedure.

Key Switeh O

i

Push £5C and Cant
at *he same hme

Release £E5C ang
L Cont Bution

o

——.iS!a?us Code Displayed

§ Push Cont Buttan

|

Jisplays battery statd
oF charge when fault
i securred

|
t

Push Caont Buttan

l

| Display nour reading

when fauit occurred
1

. %

L Push Cont Button

L

i Push £5C to erase |

stored data
i :
e}




DESCRIPTION AND LOCATION

[

\ICJGJSLX}[SIECS EV-100/200LX, EV-T1§, EV-T100 and SX Series Handsct, case & cable

Plug "A” PEugl'B" Plug "Y" Plug "Z~
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ADJUSTMENT KNOB
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WaMssET ™
lx o~ O
DISPLAY
B o[o[5[:
KEYBOARD
' HANDSET
Ordering Note:
Handsets with case, cable and instructions are available for either EV100/200/LX, EV-T15, SX Series or EV-T6.
“The Handset unit i3 the same device for ail controis but the cabie for the EV-T6 is different and the instructions
are different for all controls.
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DESCRIPTION OF FUNCTION NUMBERS:
Tracuon Control Logic Card

FUNCTION STOREDFAULTCODE
{Push 1)

This function register contains the last fault that shut down
vehicle operation ( FMT type fault that 1s reset by cveling the
key swich 3. This fault code will be over writien each time
a new faull occurs and can be cleared from memory by
adjusting the value to zero.

FUNCTIONZ  MIN.FIELD VOLTAGE START

(Push CONT 2

This function allows for the adjustment of the starting field
voltage level during acceleration.

Range 0 to 60% on time
Set Oto255
Resolution -23 % on time per set unit

Example: Setting of 20 = 4.6 % on time

Important Note: The function is used to optimize motor and
control performance and this setting will be determined by GE
and OEM engineers at the time of vehicle development. This
setiing must not be changed by field personnel without the
peitusston of the OEM.

FUNCTION3  ARMATURE CONTROLLED
ACCELERATION

{(Push3)

This function allows for the adjustment of the rate of time it
takes for the control to accelerate to 100% applied battery
voltage to the motor on hard acceleration.

Range 27 to 68.0 seconds

Set 0 to 253

Resolution 27 seconds per set unit

Example: Setting of 20 = 5.67 seconds C/A

FUNCTION4  ARMATURE CURRENT LIMIT
(Push 4)

This function allows for the adjustment of the armature
current limat of the control. The rating of the cuntrul will
determine the range of adjustment for this function. Please
refer to the operating instructions for the control used in your
vehicle.

Range See control C/L curves
Vet L Ow255
Example: 0 = min. current, 285 = max. current
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FUNCTIONS REGENARMATURE CURRENT
RATE

{Push )

This function allows for the adjustment of the rate of time
takes for the control 1 applv Regen current 1o the motar
armature.

Range 01810 4.39 seconds
Set 010255
Resolution 018 seconds per set unit

Example: Setting of 20 = 36 seconds
FUNCTION7  MIN. FIELD CURRENT
{Push7)

This function allows the adjustment of the field weakening
level in order to set the top speed of the motor. The function
is enabled when the armature current is less than 85 amps and
the accelerator input voltage is less than | volt.

Range Oto 31 amps
Set 5110 255
Resolution .152 amps per set unit

Example Setting of 20 =3.04 amps

Important Note: The function is used to optimize motor and
control performance and this setting will be determined by
GE and OEM engineers at the time of vehicle development.
This setting must not be changed by field personnel without
the permission of the OEM.

FUNCTIONS  MAX. FIELD CURRENT

(Push 8)

This function allows for the adjustment of the maximum
field current in order to obtain the maximum torgue of the
motor.

Range Jto31 amps
Set 51 to 255
Resolution 152 amps per set unit

Exarmple Setting of 20 = 3.04 amps

Important Note: The function is used to optimize motor and
controi performance and this seting will be determined by
GE and OEM engineers at the time of vehicle development.
This setting must not be changed by field personne! without
the permission of the OEM.

REGENBRAKING C/L
_{Push9)

FUNCTIONY

Thus function allows for the adjustment of the Regen braking
current limit. The higher the current the shorter the stopping
distance.




Range 3910 256 amps
Set Ot 235
Resolution .82 amps per set unit

Example Setting of 20 = 16 4 amps
FUNCTION10 MAX FIELD CURRENT FOR
REGEN

{ Push 10}

This function allows for the adjustment of the minimum
field current to be usewd during the regen braking mode.

Range Oto31 amps
Set 510253
Resolution 152 amps per set unit

Example Setting of 20 = 3.04 amps

Important Note: The function is used to optimize motor and
control performance and this setting will be determined by
GE and OEM engineers at the time of vehicle development.
This setting must not be changed by field personnel without
the permission of the OFEM.

FUNCTION 14 INTERNAL RESISTANCE
COMPENSATION
{ Push 14)

This function is used when the Battery Discharge Indicator
i3 present.  Adjustiient of this function witl improve the
accuracy of the BDI. In order to make this setting the voltage
drop of the battery under load must first be determined by
following the steps listed helow.

I.Record open circuit voltage (Vo) by measuring the
voltage at the control positive and negative power ter
minals.

2.Load the traction motor to 100 amps in |A and
record the voltage (V1) at the control positive and
negative power terminal.

3.Calculate voltage drop (VDW) as follows:

V., =Vo-Vy

4.Use the table below to determine the setting using

the calculated Vnm as a reference.

fN’I’ERNAL'iESISTANCE COMPENSATION

TABLE
Setting Vo Setting Voo
2 1144 17 0134
3 0760 13 0127
4. OS2 39 D20
5 457 0 0L14
6 0381 21 OL09
7 s n 0104

Seftin A\’ Settin
g 258 . 058
g 0254 24 2095
10 0228 25 2091
i g208 y. o) 0088
12 G190 27 0085
13 0176 28 00K2
14 0163 29 0079
i3 0152 0 76
6 0143 31 X074

FUNCTION 15 BATTERYVOLTS
(Push 15)

This function allows for the adjustment of voltage range for
controls equipped with the Battery Drischarge Indication
function. In order for the BDI to operate properly. the setting
as shown in the table must be entered .

Battery volts

Set units

72VDC

WBVDC

120vDC

BOVDC

¢ following functions have function numbers la 4

the numbers on the Handset kevboar thes
unction , push the CONT key and the rumber sk inthe

following instructions at the same time,

FUNCTION18 FIELD CONTROLLED
ACCELERATION
(Push CONT 3)

This function allows for the adjustment of the rate of time it
takes for the field winding to accelerate to 100% applied
battery voltage to the motor o hard acceleration,

Range 27 10 68.0 seconds
Set 010255
Resolution 27 seconds per set unit

Example: Setting of 20 = 5.67 seconds

Warning: These settings must be changed by authorized
personnel only, following instructions supplied by the manu-
facturer. Card type sclection must be mude within the
capabilities of the control panel used and the supporting
¢lectro-mechanical devices. Failure to comply with proper
application standards eonid result in misoperation ordamage
to the control and/or motors,
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