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+12v
Power
Fused 1A

To Laptop for
Configuration &
Monitoring

Cable

3 pin connector

to flying leads

What does the eBalance system do?

Lithium battery cells are easily damaged if they are over charged or over discharged. eBalance is a
programmable battery management system which allows users to monitor, protect, and balance each cell within a
battery pack. The eBalance system makes use of distributed I/O to reduce wiring and improve reliability. The
optional Viewer allows users to view statistical battery information and configure alarm limits. Another option for
displaying data is to connect eBalance analog outputs to dash moutned Digital Volt meters.

To Optional Dash
--  Mounted DVM
“Lowest cell V*

To Optional Dash
Mounted DVM
“Highest cell V"

To Optional
Warning Light
“Motor Over Temp”

To Optional
Warning Light
“Near LVC”,
“Shunting”...

To Charger
“Stop Charging”

To motor Controller
“Limp home mode”

To other

eBalance Clusters

Comm Link
eBalance Cluster
\ +12 vdc
N1 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 P17 P18 P19 P20

To other
Cells

To other
Cells

Battery Pack
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Press (e) multiple times until
“Select Menu” is displayed

Press (+) or (-)
@ To select a sub menu

“Custom menu” is the first choice

There are four buttons on the LCD
(m) selects menu items

(e) acts like an “escape” or “back” button returning
to menu selection mode.

(+) scrolls though menu items and can change set
point values.

() scrolls though menu items in reverse and can
change set point values.

To return to the main menu, press (e) until
“SELECT MENU” is displayed on the LCD.




MENU > CUSTOM

The custom menu displays only the information which is important to you.

EEE
m

OO0 OBNONONOINO

Press (M) to enter the selected

menu.

OBORNOBIOCRORORORNCO

The tags displayed in the >CUSTOM menu are selected in the >CONFIGURE CUSTOM

menu.

MAX and MIN are stored values.

MIN indicates the lowest voltage a cell has ever
reached, this would typically be the sag voltage
under full load.

MAX indicates the highest voltage a cell has ever
reached, this would typically be during charging, or
regen braking.

The MAX and MIN values can be reset if the tag is
added to the custom menu.

HIGHEST and LOWEST are live values. These values
are helpful in determining the state of charge of the
pack.

An Asterisk indicates the cell is currently being
shunted.




MENU > CONFIGURE CUSTOM

The >CONFIGURE CUSTOM menu allows you to define what is displayed in the >CUSTOM menu.

In addition to the menu items listed below, the user can select any of 160 cell voltages and 6
temperature zones. A limited menu is shown for simplicity

SELECT MEMHU

= CUSTOM
Press (M) to enter the selected
menu.
The back lighting color changes to yellow for
menu items which are settable.
MR MIM (+)
SHOLIM Pressing the (m) button followed by (+) or (-)

will increase or decrease the set point. (e) will
escape back to the menu selection

. HIGHE=T LOMEST
SHOLIM

©

S MA: CELL
SHOLIM

O

S MIM CELL
SHOLIM

+)

. HIGHE=T CELL
SHOLIM

+)

. LOMEST CELL
SHOLIM

S CLEARE MMA=
SHOLIM

+)

# CELLS SHUNHTIMHG
SHOLIM

+)

MOTOR TERMF
i HIDDEH

(+)

@

COMTEOLLER TEMF
I HIDDEH

ONIONIOBNOBNOJOSOMOINOINO

LV VA VA \/@\/\/\/\/\/

CLUSTER 1 TEMF
HIDDEH




MENU > MONITOR VOLTAGE

The >MONITOR VOLTAGE menu displays the voltage of each cell.

A limited menu is shown below for simplicity

@ Press (M) to enter the selected

menu.

An Asterisk indicates the cell is currently
being shunted.

If a cell input is not being used, it should be

set to ignore to prevent false alarms. This

is done by connecting a computer and USB
connection to the Hub.




MENU > MONITOR TEMPERATURE

The >MONITOR TEMPERATURE menu displays the six external temperature zones and
the 9 temperature zones within each cluster.

A limited menu is shown for simplicity

SELECT MEHMHU
MOHITOR TEMF

Press (M) to enter the selected
menu.

+)

©

O

+)

+)

O

*/ UVU®UUU

(+)

C) CL 1.8 =1F
cL 1.1 =1F
C) . CL 1.= =1F
cL 1.3= =1F
. L 1.4 =1F
C) cL 1.5 =1F
C) . CL 1.5 =1F
cL 1.7 =1F
. CL 1.= =1F
C) CL 1.9 =1F
. CL =Z.8a H-A
C) L =.1 H-A
X MOTOR 1ZzEF

CD LIMIT 15EF
ORIVE =1F

CD i LIMIT 15E8F
ZaOHE 1 =1F

CD i LIMIT 1z28F
ZOHMEZ IGHORE

i LIMIT IGHORE

ALV
©

If a temperature input is not being used, it
should be set to ignore to prevent false
alarms. This is done by connecting a
computer and USB connection to the Hub.

If a cluster is not connected, the temperature
display will read N/A

Motor temperature, Drive (motor controller)
temperature, and 4 battery temperature
zones can be displayed. A temperature

probe must be connected to the hub.

An alarm limit for each of the six external
temperature zones can be set using the (m)
key followed by (+) or (-).

An alarm limit for cluster temperatures can
be configured using a computer and USB
connection to the Hub.

The back lighting color changes to yellow for
menu items which are settable.

Pressing the (m) button followed by (+) or (-)
will increase or decrease the set point. (e) will
escape back to the menu selection




MENU > CONFIGURE HVC

The >CONFIGURE HVC (high voltage cutoff) menu allows the user to configure when the
HVC digital output will energize.

HVC is a relay output preprogrammed to command your charger to stop charging.

OO,

SELECT MEMHU
FCOMF IGURE HUC

Press (M) to enter the selected
menu.

HUC LIMIT 5SF

+)

©

= Z.935 U

()

(
C

()

O O _©

= 4,88 L}
LSHUNT WOLTAHGE SF

=S2F
HIGHEST CELL
3. 245+ #=3

. SHUNT TIMERE =F
= Zed@ SEC

O

SHUNT TIFER RCT.
B SEC

MA>= CL TEMF RCT.

+)

+)

UVU®VUU

HUC OUTRUT
= FHLSE

O

-

The back lighting color
changes to yellow for menu
items which are settable

Pressing the (m) button followed by
(+) or (-) will enable the user to
change the value of a set point.

Pressing (e) will return to the menu.

HVC signal is de-energized when
any of the following conditions are
true:

1) Highest Cell Voltage exceeds
HVC Limit set point.

2) Shunt Timer Actual exceeds
Shunt Timer Set Point. Shunting
duration can be set from 0 — 3600
seconds.

3) Max Cluster Temperature Actual
exceeds 140 degrees F.




MENU > CONFIGURE LVC

The >CONFIGURE LVC (low voltage cutoff) menu allows the user to configure when the
LVC digital output will energize.

LVC is a relay output preprogrammed to command your motor controller to reduce current.
The LVC signal may also be connected to a “Low battery” warning light.

SELECT MMERU
*COMNFIGUREE LWiC

@ Press (M) to enter the selected
menu.

LU LIMIT SF
= Z.88 1

TEMF COFMF &8 F

-

= @,all

9§

TEMF COM =a F

= @,z

o

TEMF COMF @ F
= BAa,35u

V4 \

LUC DELRAY OFF

= 18 SEC

LOMEST CELL

2. 732 #1839

LwUC LIMIT RHCT
.88 1

CELL TEMF
21 F

©

OO OINO.

LUC OUTFUT
= FALSE

\/\/\/\/®U WYA VAV

® ® »

®» @

® ®

The back lighting color changes to yellow
for menu items which are settable.

Pressing the (m) button followed by (+) or
(-) will increase or decrease the set point.
(e) will escape back to the menu selection

Pressing the (m) button followed by
(+) or (-) will enable the user to
change the value of a set point.

Pressing (e) will return to the menu.

HVC signal is energized when any
of the following conditions are true:

1) Lowest Cell Voltage drops below
LVC Limit Set Point.

Temperature Compensation allows
the user to automatically reduce the
LVC Limit Set Point in cold weather.

For the settings shown,
LVC @ 60 degrees F will be 3.00v
LVC @ 45 degrees F will be 2.85v
LVC @ 30 degrees F will be 2.70v
LVC @ 15 degrees F will be 2.60v
LVC @ O degrees F will be 2.50v




MENU > CONFIGURE WARN

The >CONFIGURE WARN (warning) menu allows the user to configure when the
Warn digital output will energize.

WARN is a relay output which can be configured by the user.
This output may be used to illuminate a “Low battery” indicator light.
It may also be wired to command a charger to reduce charging current.

SELECT MMERU
*COMNFIGUREE HAREM

@ Press (M) to enter the selected
menu.

@ MARM ASSIGHMENT
= LOMEST CELL U

@ - HARM HIGH LIMIT
= 18.8 L}

HMARMH LOW LIMIT

C%z‘ = =,.2 1)

© MARM DELAY OFF
< = E@ SEC
. MWARM OUTFUT

= FALSE

Pressing the (m) button followed by
(+) or (-) will enable the user to
change the value of a set point.

Pressing (e) will return to the menu.

U®U@U@U@

HVC signal is energized when any
of the following conditions are true:

1) Lowest Cell Voltage drops below
LVC Limit Set Point.

The back lighting color changes to yellow
for menu items which are settable.

Pressing the (m) button followed by (+) or
(-) will increase or decrease the set point.
(e) will escape back to the menu selection

Temperature Compensation allows
the user to automatically reduce the
LVC Limit Set Point in cold weather.

For the settings shown,
LVC @ 60 degrees F will be 3.00v
LVC @ 45 degrees F will be 2.85v
LVC @ 30 degrees F will be 2.70v
LVC @ 15 degrees F will be 2.60v
LVC @ 0 degrees F will be 2.50v




MENU > CONFIGURE TEMPERATURE

The >CONFIGURE TEMPERATURE menu displays the six external temperature zones and
allows the user to set alarm limits.

If any of the six alarm limits are exceeded the “OT” over temperature Digital Output will energize

SELECT MEHMHU
FCOMF IGURE TEMF

Press (M) to enter the selected If an assigned temperature probe is
menu. not connected, N/A will be
displayed.
@ MOTOR TEMF @
128 F

MOTOR TEMF LIMIT
158 F

(2
+)

ODRIVE TERMF
=21 F

()
+)

Motor temperature, Drive (motor
controller) temperature, and 4
battery temperature zones can be
displayed. A temperature probe
must be connected to the hub.

\ORIVE TEMF LIMIT
158 F

. BAT. Z0OME1 TEMF
=1 F

+)

An alarm limit set point for each of
the six external temperature zones
can be set using the (m) key
followed by (+) or (-).

LEAT. =Z0MHE1 LIMIT
128 F

+)

O

. BAT. Z0OMEZ TEMF
MH-H

The alarm limit for cluster
temperatures is set using a
computer and USB connection.

x/ \/\/\/@\/ WYA Y

LA
©

EAT. ZOMEZ LIMIT
i (e =

EAT. ZOMEZ TEMF
i e =

OO OO OIR0
®

EAT. ZOHMEZ LIMIT
i H-H

The back lighting color
changes to yellow for menu
items which are settable




MENU > CONFIGURE VOUT

The >CONFIGURE VOUT menu displays allows the user to assign and scale analog outputs..

Analog outputs may be connected to a 0-10V Digital Volt Meter to display “highest cell voltage” and
“lowest cell voltage”. It may also be used to control the charging current of a charger.

A limited menu is shown below for simplicity

SELECT MEMHU
FCOMFIGURE WOUT1

Press (M) to enter the selected Each analog output can bg assigned one of the
following signals:

menu.
1) Highest Cell Voltage
2) Lowest Cell Voltage
3) Max Cell Voltage
4)
5)

LoUT1 ASSIGHMENT
= HIGHE=T CELL U

+)

Min Cell Voltage
Number of cells shunting
(up to max of 10 volts)
6) Total Pack Voltage
(output scaled to max of 10 volts.
example: 3.45v = 345v)

LOUT1 MULTIFLIER
= 1.88 X

©

LauUT1 OFFSET
= @.48a Ll

O

S LIouT1 HCT.
=.245

LOaUTZ ASSIGHMEMNT
= FRACE WILTHGE

+)

Each analog output can be scaled according to
the following formula.

+)

LIOUTZ MULTIFLIER
= @.38a8 =

Signal x (multiplier) + Offset = VOut

O

LouUTZ OFFSET
= —1e8.48a L1

O OSNOBNONOSNOINO.

This formula can transform
300-320v into 0-10v
As shown in the example of VOut2

% VVV®U X/

AV
®

LIOUT=Z AHCT .
9.285 U

()

LIOUTE ASSIGHMEMNT
= LOKEST CELL L}

©

The back lighting color
changes to yellow for menu
items which are settable




MENU > LCD BACKLIGHT

The >LCD BACKLIGHT menu displays allows the user to set the backlight color.

The color of the back light can be changed if an alarm condition exists.

SELECT MEHMHU
*LCO BRACKELIGHT

Press (M) to enter the selected Each analog output can bg assigned one of the
following signals:

menu.

1) Highest Cell Voltage

2) Lowest Cell Voltage

3) Max Cell Voltage

4) Min Cell Voltage

5) Number of cells shunting
(up to max of 10 volts)

6) Total Pack Voltage
(output scaled to max of 10 volts.
example: 3.45v = 345v)

COLOR (HOREMAL)

= GFEEEH

= NYELLO

COLOR (LLC)
= DOFRAMNGE

Each analog output can be scaled according to
the following formula.

L COoLOFR [HARHIMHG] <>
@ Signal x (multiplier) + Offset = VOut
This formula can transform
300-320v into 0-10v

g@ As shown in the example of VOut2

OO O OINOSRONOPNOINO.

The back lighting color
changes to yellow for menu
items which are settable




