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STZ: SERVICE TAZZARI ZERO - ELECTRIC SESSION

1. Arrangement of electric and electronic components

on the vehicle
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Number Descrizione Description

1 Caricabatteria Battery Charger

2 BMS Modulo/Equalizzatore 2 BMS Module/Equalizer 2

3 Convertitore Dc/DC Dc/Dc converter

4 Controller Controller

5 Pacco batteria Battery Pack

6 BMS Modulo/Equalizzatore 1 BMS Module/Equalizer 1

7 Scheda Interfaccia SE/EVO Interface Board SE/EVO

8 Chiusura centralizzata / Antifurto Central locking / Anti-theft device

9 BMS Modulo/Equalizzatore 3 BMS Module/Equalizer 3

10 Fusibile potenza riscaldatore elettrico** | Electric heater power circuit input**

11 Principali Relé del veicolo Main box relays

12 Centralina BMS BMS electronic control unit

13 Principali Fusibili del veicolo Main box fuse

14 Teleruttore integrato con fungo di Integrate main remote switch and
emergenza emergency swicth

15 Sensore di corrente Current sensor

16 Encoder Encoder

17 Ventola raffreddatore motore Motor cooling fan

18 Resistenza corazzata Resistor

19 Acceleratore Accelerator

20 Motore elettrico Electric motor

21 Termostato ventola raffreddamento Control temperature sensor
motore

29 Fusibile ventola raffreddamento motore, | Motor cooling fan fuse, Extrapower
Fusibile riscaldatore Extrapower* Heater fuse*

23 Relé e fusibile lunotto termico* Heated rear window fuse and relay*

24 Centralina sensori di parcheggio* Parking sensors control unit*

25 Data-logger di batteria Battery Data-logger
Fusibili: sportello lato guida, sportello Secondary fuses: Electric window

26 lato passeggero, fendinebbia* raiser on driver’s side, Electric

window raiser on passenger’s side,
fog light*

27 Plancia touch Touch System

28 Fusibile di potenza 425A Mein power Fuse 425A

* Se presente/ If fitted

o Fusibile non presente con riscaldatore a gasolio/ Fuse not present in vehicles with
gas oil heater

TAZZARI

IMOLA
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STZ: SERVICE TAZZARI ZERO - ELECTRIC SESSION

2. DBattery
The Battery

It is a static system able to collect and generate electric current by means of a reversible
chemical reaction.

EXAMPLE: LEAD-ACID BATTERY

A traditional 12 V battery for marine or automotive use consists in actual fact of several cells
(in this specific case, six, each delivering a rated voltage of 2.16 V.

Batteries are usually composed of multiple cells, where cell means the minimum
electrochemical system to generate electricity.

sxow

Fig. 2.2 - Battery for an electric vehicle is a set of cells. In the case of Zero they are 24
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Main battery parameters

e Cell rated voltage: p.d. (potential difference) that can be measured with a voltmeter
on the positive and negative poles of the battery cell. The unit of measure is the Volt

D
Dv
Dv

e Battery rated voltage: p.d. (potential difference) that can be measured with a
voltmeter on the positive and negative poles of the battery pack. The unit of measure
is the Volt [V];

Cell1

Cell 2

Cell3

i

Fig. 2.3 — Cell rated voltage.

O Vi

Cell 2

Cell 3

i

Fig. 2.4 — Battery rated voltage.

e Capacity (C): Amount of energy that can be stored in the battery or cell.
The unit of measure is the Amp(ere)/hour [Ah];

[ ] [ ]

[ ] [ ]

C=100Ah C=50Ah

Fig. 2.5 — Batteries having different capacity.
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e State of Charge % (SoC): per cent residual capacity stored in the batteries;

[ ] [ [ [
C=100Ah C=100Ah
SoC=100% S0C=50%

Fig. 2.6 — Batteries with different SoC.

Different types of battery

The existing several types of battery differ not only by their chemical characteristics, but also
by the amount of specific energy [Wh/kg], number of possible discharge/recharge cycles
and cell voltage.

Type Life time | Self discharge | Cell voltage Specific energy
[cycles] [every month] [V] [Wh/kg]
Lead-Acid 300/ 700 20% 2,16 50
Ni-Cd 700 /1000 15% 1,2 60
Ni-MH 700/1000 30% 1,2 80
Li-po 800 /900 5% 3,7 200
(L:-Fi:gg 4) | 150072000 3% 3,3 160

Fig. 2.7 — A comparison among different battery types.

Li-ion Batteries (LiFePO4 - Lithium Iron Phosphate)

Lithium (Li) is the lightest among metals and has one of the highest electrode potentials;
this explains why, if several battery types are compared (fig. 2.7), lithium storage batteries
feature some of the highest specific energy values.

slightly explosive in contact with air and especially water: in fact, contact with water will
trigger a violent reaction producing hydrogen.

é « Similarly to other alkaline metals, lithium (Li) is, in its pure form, highly flammable and

In our specific case, the ZERO vehicle is equipped with Lithium-Iron-Phosphate (LiFePO4)
batteries — based on the chemistry of lithium but offering additional advantages including:
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e Low environmental impact in the production and subsequent reconditioning/disposal
phases;

e Low production cost;

e Improved resistance to ageing;

e Absence of Manganese (Mn), which made the older generation of lithium batteries
chemically unstable and easily flammable

A li-ion battery cell consists of the following elements:
e graphite negative electrode (anode);
e lithium-iron positive electrode (cathode);
e copper (negative pole) and aluminum (positive pole) collector;
e amicroporous intercalation between the two electrodes and an electrolyte;
o the electrolyte is usually LiPF6 salt dissolved in a carbonate-based organic solvent.

(V)
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Fig. 2.8 — Chemical principles of a generic li-ion cell.

This technology produces batteries with peculiar voltage trends both at the discharging and at
the charging end, depending on the battery ageing level and also on the working temperature.

SoC %; —Voltage [V]; — Current [A]
Fig. 2.9 — State during the charge trends of the SoC%, V and A quantities at a temperature of 25°C.
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STZ: SERVICE TAZZARI ZERO - ELECTRIC SESSION

Fig. 2.10 — State during the charge trends of the V quantity at a temperature of 25°C.

« CHARGING: For this type of batteries, it is advisable not to exceed the voltage threshold of
/ i \ 4.2 Volts.
« DISCHARGING: For this type of batteries, it is advisable not to go below the voltage
threshold of 2.5 Volts.
Disregarding these limits can, in addition to damaging the batteries, also cause severe
damages to persons and property.
The vehicle battery pack includes 24 cells connected in series and having the following
characteristics:

TECHNICAL CHARACTERISTICS

Value
Rated Cell Voltage 3.3V
Capacity 160 Ah
Min Cell voltage 25V
Max Cell voltage 4.2V
Weight 5.6 kg

Fig. 2.11 — Cell technical characteristics.

Fig. 2.12 — Cell contained in the battery pack of a ZERO vehicle.
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In each ZERO vehicle there are 24 cells all connected in series to form a battery with a rated
voltage of 80V and a power storage capacity of around 13kWh.

In order to improve weight distribution in the vehicle, it was necessary to divide the batteries
into 3 packs as shown in the figure.

TAZZARI

IMOLA

Fig. 2.13 — Arrangement of the three battery packs in the ZERO vehicle.

It is important to stress the fact that the vehicle frame is not connected to the battery
negative pole, and that this condition must be maintained throughout the vehicle normal
operation. Every time that a vehicle is serviced, check that there never is any voltage
(electric potential) applied to the vehicle frame.

The voltage present at battery terminals is potentially dangerous; in fact, during charging
the battery lead voltage can be as high as 100Vdc - a voltage implying an “electric risk”.
The human body is a conductor allowing current to flow through while at the same time
offering some resistance to the current flow. The lower the resistance, the higher the
current flow rate through the body. This resistance cannot be univocally quantified
because it varies according to individuals, also depending on individual conditions at the
time of electric contact (age, skin perspiration, general health etc.).The effects caused by
the electric current flow through the body are:

. Muscular contraction;
. Respiratory arrest;

. Ventricular fibrillation;
. Burns.

Only special insulated tools must be used to service the batteries in order to prevent the
risk of short circuits.

Whenever vehicle electronic parts must be serviced, the fuses F1 and F2 must first be
disconnected and the general emergency switch must be pressed; make sure that the
vehicle is not under charge and disconnect the battery charger connector (DC end).
Some sparking can be observed when removing or inserting the fuses F1 and F2: it is
caused by the on-board electronic circuit capacitors and should not be regarded as a
fault.

w-a 13
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3. B.M.S. (Battery Management System)

BMS function

The use of (LiFePO4) lithium ion batteries implies constant monitoring of the cell voltage
to prevent too high or too low voltage values damaging the batteries or worse still, causing
injuries to the users.

« To ensure safe management of the battery pack, monitoring the total battery voltage only
is not allowed; the individual voltage of each cell making up the battery pack must be
monitored.

Cell 2 (:) V2 Viat
=

During normal battery operation, however, a slight difference between the voltage values of
each cell in the battery pack is tolerated. This minimal voltage difference is caused mainly by
not perfectly homogeneous construction characteristics. An example is shown in the figure
here below.

(el ] e==cell 2 e==cell 3

3,33

3,32

3,31

3,29

3,28 :n

3,27

Cell voltage [V]

0 1000 2000 3000 4000 5000

Time [sec]

Fig. 3.1 — Different cell voltage trends in one battery pack.

The BMS must prevent any one cell in the battery pack from operating at dangerous voltage
levels.
As you can see in the picture here below, three operating zones can be identified.
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Charge alert zone

Cell voltage [V]

Discharge alert zone \/
Vundervolt —

i >

Time [sec]
Fig. 3.2 — BMS system operating zones.

The BMS will only introduce corrections if the cell voltage is in the two outermost zones, and
in particular:

Charge zone: Normally, cell voltage will be found in this area when the vehicle is
charging and the battery is almost completely charged. The BMS must then dialogue
with the Battery charger to suitably reduce or suspend the recharging current flow.
Discharge zone: Normally, cell voltage will be found in this area when the vehicle is
discharging and the battery power is almost depleted. The BMS must then dialogue
with the Controller to suitably reduce the discharge current.

é e It is important to stress the fact that the ZERO vehicle BMS, in addition to

IMOLA

continuously monitoring cell voltage, also performs other important tasks such as:
battery pack temperature monitoring; residual state of charge evaluation; power
system diagnostics etc...

TAZZARI s 15
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ZERO B.M.S.

The ZERO BMS consists of the following components:
e No. 3 Modules/Equalizers
e No. 1 Current sensor
e No. 1 Electronic control unit

The whole system is active and functioning whenever the key is turned in the instrument
panel and when the machine is being charged.

BMS system power-off does not instantly occur when the instrument panel key is turned
to OFF but only after a few minutes’ delay (usually <5 minutes).

e If a system error is detected, it is important to wait for the BMS to go off before
controlling peripheral device and error coding resetting (as explained further on).

Fig. 3.3 — The BMS installed in the vehicle

Modules/Equalizers

The purpose of the Modules/Equalizers is to measure voltage from each cell. Each
Modules/Equalizers can acquire up to 8 voltage ratings, therefore, 3 Modules/Equalizers are
necessary to monitor the 24 cells making up the battery pack.

The Modules/Equalizers identified as Module/Equalizer 1 and Module/Equalizer 2 are
located below the seat plane on the passenger’s and the driver’s side - respectively.

The module identified as Module/Equalizer 3 is located below the vehicle dashboard on the
passenger’s side; access to this module can be obtained without having to remove any other
component.
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Pack 2
9

ikl

Fig. 3.4 — Connections between the modules and batteries.

As is shown in the figure, each module can measure the voltage of each battery sub-pack and
additionally, the Module/Equalizer 3 is connected to a Hall effect sensor to measure the
instantaneous current flow through the battery pack.

The Modules/Equalizers are also used to maintain voltage values as homogeneous as possible
in the various cells during the phase charge.

This system allows for extended vehicle range and battery performance integrity over time.
Each Module/Equalizer is additionally equipped with a cooling fan, which is only activated
during the final charging phase.

/_\ e When the equalization system is working the battery voltage can exceed 100Vdc.
e On average, the maximum voltage difference that can be measured is below 300
mV.
e ltis highly advisable to regularly check the condition of the plastic case containing
the equalizer. A damaged plastic case may be indicative of a system fault (e.g.
cooling fan locked or damaged).

The correct operation of the Equalizer system can be checked during the vehicle final
recharging phase only through the special red LEDs lighting up inside the device. Each LED

represents one cell (see photo below); when the cell is going through the equalization phase
the red LED must light up.

TAZZARIGROU s, o 17
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Cell 1 Cell2 Cell 3 Cell4 Cell5 Cell6 Cell 7 Cell 8

Fig. 3.5 — Operating BMS Module/Equalizer (red LEDs on).

e If the vehicle is in any other condition different from the charging condition, the
red LEDs on the equalizers must be off.

The data acquired and processed by each module are made available for the BMS system
through the CAN (Controller Area Network) communication bus.

BMS System

CAN
BUS

Fig. 3.6 — Communication among different BMS devices.

Each module is equipped with two LEDs indicating the module status:
e Red LED: Peripheral device powered and operating.
e Green LED: CAN system ready and operating.
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Fig. 3.7 —-BMS Modul7Equalizere (with the two LEDS and programming connector circled).

A .

On each BMS Module/Equalizer, a programming connector is provided (RJ12) for
the necessary device software updating.

Each BMS Module/Equalizer is provided with switch selector to program the
Module/Equalizer as 1, 2 or 3.

i i i i Module/Equa 1
1 2 3 4

Uiii Module/Equa 2
1 2 3 4

i U i i Module/Equa 3
1 2 3 4

Current sensor

The current sensor is installed directly on the connection between two front battery cells.
Access to this component can be obtained by removing the front tank and the front plastic
cover. The sensor is coated with resin to protect it from bad weather.

A
A .

TAZZARI

IMOLA

This component should not show signs of weather wear and tear. If necessary,
clean thoroughly then apply a new coat of resin.

Residual state of charge miscalculation can be caused by this component's
malfunction.

To replace this component, if necessary, the F1 and F2 fuses must be
disconnected, the machine must be off, the main emergency switch must be
depressed and the battery charger connector (DC end) must be deactivated.
Observe installation polarity instructions on the PCB print

Only special insulated tools must be used to prevent short circuits.

w»a 1°
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STZ: SERVICE TAZZARI ZERO - ELECTRIC SESSION

Fig. 3.8 — Current sensor.

Electronic control unit

As we mentioned here above, the control unit task is to collect and process all the information
available on the CAN bus and then dialogue with all the other vehicle devices such as the

battery charger, controller and instrument panel.
The control unit is located below the dashboard on the passenger’s side; access to this unit can

be obtained without having to remove any other components.

BMS System

CAN
BUS

Fig. 3.9 — Communication among different BMS devices and vehicle components.
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The control unit includes three (green, yellow and red) LEDs that should normally be off.

Fig. 3.10 — BMS control unit (with programming connector circled).

located in the BMS control unit.

é e A programming connector (RJ12) necessary for device software upgrades is

The BMS status is shown by a special indicator light on the instrument panel (pictured
below):

B

Fig. 3.11 — Power reserve or BMS fault code indicator light.

This indicator light has several functions:

Steady light: the power has reached reserve levels. Unless the batteries are recharged,
the estimated operating range will be less than 30% of the total figure.

Flashing three times repeatedly at short intervals: the BMS (Battery Management
System) has been operated to protect the batteries for one of the following reasons:
maximum temperature reached, minimum cell voltage reached, maximum cell voltage
reached (during recharging).

Flashing four times repeatedly followed by a short pause: BMS malfunctioning. The
vehicle can only operate at reduced speed and must be recharged with reduced current up
to approximately 30% of the battery capacity.
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4. Tazzari Touch System

Fig. 4.1 — Tazzari Touch System.

The Tazzari touch dashboard incorporates many features that are described in detail in the
"manual for use and maintenance of the vehicle. "

This device is connects many other devices of the vehicle such as: BMS system, the
Controller, the interface board SE/EVO, lighting, heating, etc..
Here, in quick succession, all the features of the Tazzari Touch System.

Tachometer, Indicator lights and controls

Fig. 4.2 — Tazzari Touch System

A. Speedometer — B. Odometer / trip — C. Button switch odometer / trip — D. Left turnsignal
indicator light — E. Right turn signal indicator light — F. Parking brake warning lightor brake
fluid low — G. Energy or fuel reserve abnormalities in the coding system power
management — H. Fog lamps control — I. Motor and controller fault light indicator — L. High
beam indicator — M. Charge of batery level indicator — N. ABS warning light/ central
locking system — O. Extrapower heater fuel reserve .
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Mode selector

With the 4 illuminated buttons positioned on the Tazzari Touch System, it is possible to select
the best driving mode to suit any driving styles or road conditions. On switching on the
vehicle, the STANDARD mode will be automatically selected, suitable for a lively driving
style and perfect for everyday use. This driving mode is selected when the yellow button
lights up.

Connector used for this function is: B20a

Fig. 4.3 — Tazzari Touch System, Mode selector.

Econometer (Power)

A digital econometer is provided on the Tazzari Touch Systems with a bar that becomes
colored to reflect the motor instant absorption. With this instrument it is possible to customize
one’s driving style making it compatible with the mileage to cover. The green coloring means
low battery absorption (< 200A), the orange color means absorption between 200 and 300A,
while the red color means that the current delivery from the batteries is comprised between
300 and 400A.

Connector used for this function is: 1C2a

Fig. 4.4 — Tazzari Touch System, Econometer (Power)

e This device malfunctioning can be caused by an econometer fault or by current
sensor malfunctioning.

Forward/reverse travelling selector

The travelling direction selector consists of 2 green buttons located in the Tazzari Touch
System near the heating controls. During the starting phase, both buttons are off and the
vehicle is in neutral; to start travelling, the brake foot control must be pressed first, followed
by the selected direction button.

Connector used for this function is: B20a
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Fig. 4.5 — Tazzari Touch System, Forward/reverse travelling selector

Electric heating

The Touch dashboard has two rows of three buttons, where the upper one controls the
regulation of ventilation and the second row adjusts the air temperature
Front row: left position the fan is off, central position is fan speed 1, right position is fan
speed 2.
Second row: Blue - cold temperature (environment)

Red - hot temperature

AC - air conditioning (optional)
Connector used for this function is: H3a

TrREEAAr T SSess T

N e ® e\

Fig. 4.6 — Tazzari Touch System, Electric heating

Service switches

The functions of this switch are described in the table below:
Connectors used for this function are: J14a, J4a, B13a, G13a, B22a.
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SYMBOL COMMAND

G CENTRAL LOCKING
p COURTESY LIGHT
Q0 REAR FOG LAMP
| HEATED REAR WINDOW
220 FOG LIGHT

_— TOTAL svglchngl I(D)DOMETE

oooos2 /4

Fig. 4.7 — Tazzari Touch System, Service switches

B20a
IC2a Current Sensor—\ GlBa doors feed
;.Z:.: _ J9a Empty fuel/Abs
BZla 3 ./\..m.fl DD
L TR =
1 O
f H3a Heater 8224

Gl3a R
Courtesy light / N L owil o

System AN u ¥ CVt6a AC
A . system

; ) E [" =k : ‘
| o S o
J4a Fog Light J N~ J14a Deicer

(.
N

. '
4 \

— -
— "

Fig. 4.8 — Tazzari Touch System, main connectors desciption.
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Main trouble-shooting connectors

Connector N° | Type Function Wire
Pin color
2 IN | +12Vdc under F5 M-1
5 OUT | forwarder direction A-0,5
6 OUT | backward direction B-0,5
7 OUT | Economy mode V-0,5
8 OUT | Rain mode L-05
B20a 9 OUT | Race mode S-05
10 OUT | Standard mode G-0,5
11 IN GND N-1
14 IN | Changing R/V-0,5
16 IN | backlight C-0,5
18 IN | +12Vdc under key switch and F7 R-1
B2la 2 IN | +12Vdc Battery LED G-05
1 IN | +12Vdc under F5 M-1
3 IN | GND N-1
4 IN GND N-1
B29a 8 IN | +12Vdc under key switch and F7 R-1
9 IN | +12Vdc under key switch and F7 R-1
10 IN | +80V under key switch and F1 S-1
+12Vdc permanent from mini Dc/Dc
1 N1 converter (3W) under FS1 R-05
1Coa 1 OUT | GND _ N-05
Current Sensor 2 ouT +_12Vdc under key switch and F7 B-05
8 IN | Signal Battery current (+2,5Vdc) V-05
H3a land4 | OUT Lc_)w speed fan (+12Vdc) R-1
Heater system 2and5 | OUT | High speed fan (+12Vdc) C-1
3and 6 | OUT | Heater ON (+12Vdc) V-1
+12Vdc permanent from mini Dc/Dc
Cougelsya"ght 1 OUT | converter (3W) under FS1 B-0.5
2 OUT | GND M-0,5
J9a 1 IN | +12Vdc to fuel empty lamp R-0,5
Empty fuel/ABS 2 IN GND N-0,5
peoma 1 IN | +12Vdc L/G—05
Foé‘}%ht faston | OUT | +12Vdc to fog light R-1
DJelii'zr faston | OUT | +12Vdc to deicer G-1

Tabella dei colori / Colours table

M Brown / Marrone C | Orange/ Arancio

\/ Green / Verde A Blue / Azzurro

Z Violet / Viola B White / Bianco

N Black / Nero L Dark Blue / Blu

S Pink / Rosa G Yellow / Giallo

R Red / Rosso H Gray / Grigio
26
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Optional Programming

In case of replacement of the Tazzari Touch Sysetm this device can be programmed according
to the optional that are installed on the vehicle.
To access the programming menu of the dashboard you must do the following:

1. Turn On the key of the vehicle

2. Press 10 times the brake pedal of the vehicle within 10 seconds.

3. The following screen will appear on the dashboard Touch

= Sy

PROGRAMMING

PASSWORD

Fig. 4.9 — Tazzari Touch System, Optional programming

4. Enter the password by pressing the following keys in succession:

- RACE
- RAIN
- REVERSE TRAVELLING
SELECTOR

- FOG LIGHT

- RACE

5. The display shows the following screen:

PROGRAMMING

FOG LIGHT DISABLE
AIR COND. DISABLE

POWER DISABLE
RMALR.  DISABLE
K LES KM

RACE MODE  ENABLE

Fig. 4.10 — Tazzari Touch System, optional programming

6. Now you can program the optional activating or deactivating various functions by
pressing the associated button as shown below:
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Optional Default value | Selectable values | Associated | Enable and Disable Fu
button nctions
Enabled
Fog light Not Active | Active - Not Active when ACTIVE: button a
nd relay associated
A Enabled
Co'rr] ditioning Not Active | Active - Not Active when ACTIVE: button a
nd relay associated
Disable when ACTIVE
Extrapower _ _ _ @ All the buttons relating
Heater Not Active Active - Not Active to fan
speed and select the hot-
cold-AC
Enabled
Rear Deicer Not Active | Active - Not Active when ACTIVE: button a
nd relay associated
Enable: display km /hm
EEEET ph on the TFT
Unit km/h km/h — Mph display and the unit
of km ormiles on the
odometer
s Disable when ON: RAC
Race Active Active - Not Active E button and associated
output

How to remove the Tazzari Touch System

To remove this device you must perform the operations listed below:

1. Remove the radio using the special tools
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2. Remove the four screws;
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5. Battery Data-logger

Battery Data-logger function

This device samples and stores battery voltage information every 30 minutes, by associating
each value with an absolute reference time:
Hour:minutes:seconds - day/month/year

Fig. 5.1 — Battery data-logger.

This device has been designed to protect the manufacturer and dealers from battery pack
replacement claims during the guarantee period, when users have used the batteries
incorrectly without following the instructions contained in the ZERO vehicle “USE AND
MAINTENANCE” manual.

The device is connected to the battery pack positive (+) and negative (-) poles going under the
F1 fuse as shown in the figure; it is installed below the dashboard on the driver’s side.

Access to this component can be obtained without having to remove any other components.

F1
—1

> +

I ——

3 y Logger
[

Fig. 5.2 — Battery data-logger connection to the vehicle battery.

é e The device wiring should not be altered nor disconnected.

e The fuse F1 cannot be disconnected for prolonged periods of time, otherwise, the
battery guarantee will no longer be valid.

A connector for communication with the service PC is provided on the data logger. This
connection is necessary to view and save the data contained in the device.
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6. Dc/Dc converter

Dc/Dc converter function

It enables to convert the battery voltage (60Vdc to 100 Vdc) to the stabilized 12 Vdc
necessary to power most of the vehicle’s auxiliary services. Basically, the Dc/Dc converter
replaces the traditional 12Vdc lead battery that is part of the standard equipment of any car,
considerably reducing the likelihood of breakdowns and minimizing maintenance
requirements.

This device, however, is not always on: this reduces the amount of energy absorbed from the
battery pack to a minimum while the car is not used.

This device power-on and power-off are piloted via the remote ON/OFF signal; its operation
status is indicated by the green LED on the peripheral device.

TECHNICAL CHARACTERISTICS

Value
Input voltage 60 + 100 Vdc
Output voltage 12 Vdc
Max power 350 Wp

Fig. 6.1 —Dc/Dc converter technical
characteristics.

Fig. 6.2 — Dc/Dc converter

This device is also provided with a thermostat-equipped cooling fan preventing the device
from locking up due to overheating.

é e If this component has to be replaced, the fuses F1 and F2 must first be
disconnected and the general emergency switch must be pressed; make sure that
the vehicle is not under charge and disconnect the battery charger connector (DC
end).
e Only special insulated tools must be used to service the batteries to prevent the
risk of short circuits.
e Observe nut terminal polarity instructions on the PCB when connecting the cables.
e Always ensure that the connecting terminal strip nuts have been tightened hard.

e The terminal strip should not show signs of weather-induced corrosion.
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7. Controller and Electric Motor

Controller and Electric Motor function

This is the section of the vehicle converting battery power into the mechanical power needed
to ensure vehicle drive.

Fig. 7.1 — Controller and Electric Motor.

‘ e Before carrying out any controller and/or electric motor maintenance operations,
ol switch off the vehicle and disconnect the main emergency switch. Make sure that

the vehicle is safely stopped with the parking brake pulled.

Controller

The controller is located below the seat plane on the passenger’s side. It has the task of
converting the battery direct current into three-phase alternating voltage, variable in terms of
both frequency and width.

Additionally, the controller will receive and process the signals coming from other vehicle
peripheral devices such as: the accelerator, foot brake control signal, mode selection, direction
selection, parking brake signal and BMS.

Fig. 7.2 —Controller and peripheral devices.
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The controller shows its operation status via a special indicator on the instrument panel

&

(pictured below):

Fig. 7.3 —Drive electronic control fault code indicator light.

In the electric and electronic trouble-shooting section (pag. 38), the codes corresponding to
the faults signaled by this light can be checked.

Electric motor

The Zero vehicle electric power unit is a four-pole, three-phase asynchronous motor. The
motor is therefore brushless.

The motor is provided with a Hall effect encoder necessary to check the motor instantaneous
rpm and direction of rotation.

Fig. 7.4 — The electric motor (with the encoder circled).

ﬁ e Afault affecting this component is not signaled by any error coding indicator light.
e This component operation can be monitored via the software EyePlus.

e If, during travelling, the vehicle speed is very low (< 10km/h) and jolting is
observed, the possible cause of this malfunction could be an encoder fault.

To guarantee electric motor cooling, a 80Vdc fan has been installed with a power-on control
temperature sensor.
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Fig. 7.5 — The electric motor (wih the fan and thermostat circled).

Electric power circuit

Very high current values are measured across this section of the ZERO electric system during
normal vehicle operation.

It is therefore necessary to regularly check the wear levels of the components making up this
system (e.g. cable insulation, emergency switch contacts, remote switch contacts etc.).

Ao S}foE'm e S_'pr’SfE'm
~— o — e —
‘ —— M amergency
‘F. control
u i ? "
E ¥ i —
g T ARattery
Ehoctie motor Conirofar

Fig. 7.6 — The drive system electric power circuit.

Wherever possible, check that the cable insulating sheath is intact and that the
cables are not in contact with sharp surfaces or corners.

e Only special insulated tools must be used to service the batteries to prevent the
risk of short circuits.

e Ensure that the power cable fixing nuts have been tightened hard and do not
show signs of wear.

TECHNICAL CHARACTERISTICS

Input Max input Output Motor RPM motor
voltage curren current power
80 Vdc 450 A 247A 15 kw 5500

Fig. 7.7 — Technical characteristics of the drive system.
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8. Battery charger

Battery charger function

The battery charger enables to absorb power from the plant line and store it to the batteries.
Battery recharging can be done by using the on-board battery charger (“Standard” —
“Multifast”"), by using the portable charger “MiniSuperfast”* or, alternatively, with a faster
battery charger named “Superfast’””. The vehicle can be recharged fully in a single cycle or in
partial recharging cycles — according to what’s more convenient for the user each time.

An accurate description of the various battery charger models’ operation can be found in the
“Use and maintenance” manual supplied with each vehicle.

Fig. 8.1 — Standard or Multifast Battery Charger.

The on-board battery charger is equipped with three connectors (as shown in the photo):
a. Signal connector;
b. Speed selection switch connector (this operation mode is only active with the
“Multifast’ optional battery charger);
c. DC end power connector (80Vdc — 50A max).

Fig. 8.2 — MiniSuperfast Battery Charger.

“ Optional
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The MiniSuperfast charger is equipped with three connectors:
a. DC power connector (80Vdc — 175A max);
b. Signal connector;
c. Plug IEC309 400Vac 16A (3P+H).

Fig. 8.3 — Superfast external battery charger.

The “Superfast” external battery charger is equipped with three connectors:
a. DC power connector (80Vdc — 175A max);
b. Signal connector.
c. Plug IEC309 400Vac 32A (3P+H)

An LED is provided on each battery charger. The meaning of the three possible LED colors is

as follows:

e Red LED: The battery charger is delivering its maximum current output, this means that
the battery is flat.

e Orange LED: The battery charger is delivering about half of its maximum current output,
this means that the battery is almost completely charged.

e Green LED: The battery charger is delivering only a small fraction of its maximum
current output, this means that the battery is completely charged and the equalization
process in under way.

ﬁ e Potentially dangerous voltage levels are reached on this device.
e Always check that there is an efficient grounding connection between the battery
charger and the vehicle frame.
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& .

The battery charger has its own ventilation system, check that the air intakes are
clean and unobstructed.

A bi-tonal sound and a flashing LED are indicative of an active alarm condition — identifiable
by checking the coding table here below:

flash

Condition Alarm type Description
Warning tone + Battery Presence Battery disconnected or not up to standard.
RED flash y (Check the connection and rated voltage)
Warning tone + GREEN . The charge phase has exceeded the maximum
Timeout : .
flash permitted duration.
Warning tone + Loss of output Current control. (Control logic
RED-YELLOW flash | Battery Current failure)
Warning tone + Loss of output Voltage control. (Battery
RED-GREEN flash Battery Voltage disconnected or control logic failure)
Warning tone + An unavailable configuration has been selected
YELLOW-GREEN flash Selection (Check the selector position and the selector
connections)
Warning tone + . .
RED-YEL LOW-GREEN Thermal Overheating of the semiconductors. (Check fan

operation)

Fig. 8.4 — Battery charger fault coding.

TECHNICAL CHARACTERISTICS

STANDARD Battery charger

Value

Max Battery Current

16 A

Max Absorbed Power

1.7 kW

Theoretical Time to Full Charging

9h

Supply

230+£10% V 16A
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“MULTIFAST” Battery charger

Value
Slow: 10 A
Max Battery Current Fast: 16 A
Extra Fast: 25 A
Slow: 11kwW
Max Absorbed Power Fast: 17kW
Extra Fast:  27kW
Slow: 14 h
Theoretical Time to Full Charging | Fast: 9h
ExtraFast: 6h
Supply 230+10% V 16A
Battery charger “MINISUPEFAST”
Value
Maximum Battery Current 60A
Absorbed Maximum Power 5 kW
Theoretical Time of 80% charge 2,5h
Supply 400+10% V 16A
“SUPERFAST” Battery charger
Value
Max Battery Current 115A
Max Absorbed Power 14 kW
Theoretical Time to 80% charge 50 min
Supply 400+10% V 32A
Fig. 8.5 — Battery charger technical characteristics.
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9. Interface logic board for EVO version

Interface logic board function

The purpose of the interface board is to collect and redirect all the signals from/to the vehicle
electric and electronic devices.

Fig. 9.1 — Interface logic board.

Access to the interface board can be obtained by removing the touch-screen dashboard, as
showed in the in Chapter 4 in this manual.

Fig. 9.2 — To remove the touch-screen first remove the radio, then remove the 4 screws indicated by
the arrows and pull the electrical connectors
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Fig. 9.3 — Interface board positioning.

On this peripheral device, the electronic components necessary to process signals are
provided.

In addition to the protective fuses Fs1 and Fs2, the mini Dc/Dc converter supplying power to
all the devices requiring 12V input even when the vehicle is off is located here.

Some of the devices powered off this mini-converter are listed here below:

e Centralized locking system;
e Front hood LED light
e Car radio memory;
e Interior light.
O BT ST T AT IO mmmo
To dashboard / ocmme G TS 0D ale To dashboard
m i ool
@'ﬂ' *Eﬂ E SEl Controller
SRS/ uu 08 & «— Controller
”B@M ’ 4o o ¢
=[O g™§ - oo
Relays coils —ﬁ“ o] T e 1357
WO T e Baagien R
- o o SPONT GLIDA eﬁ " . .
Supertast Charger )E[3| [P0 NS —— Antitheft device
o
ol , | Driver door
o SIS ™SO  B)ae o
Battery Charger e Zante ~— Passenger door
oCIDeclme 5
@0 i G ocurnS ~—— Radio
JOOOOOQI. wﬂDﬂU‘;UDDUw
fﬂm I|EIDDDDCIDDCI|\

Power supply _/ / \ BMS

Hazard
Fig. 9.4 — Interface board connectors.
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Main trouble-shooting connectors

Connector N° Type Function Wire
Pin color
R faston IN | +12Vdc under key switch and F7 B/R-1
B faston | OUT | GND N-2,5
+12Vdc permanent from mini Dc/Dc
- faston | OUT converter (3W) under FS1 A-05
1 IN | +12Vdc back light B/N-1
B1 2 IN | +80Vdc under F1 R-1
ALIMENTAZIONI 8 IN | +80Vdc under key switch L/R-0,5
“Power supply” 10 IN | +12Vvdc from Brake pressure switch G-0,5
12 IN | +12Vdc under F5 R-1
6 IN | +12Vdc from controller R-0,5
B4 11 OUT | Reverse signal to controller (GND) A/B-0,5
CONTROLLER 12 OUT | Forward signal to controller (GND) S-0,5
16 OUT | +80Vdc to start Dc/Dc converter M/B-0,5
B6 +12Vdc permanent from mini Dc/Dc
HAZARD L] OUT L onverter (3W) under Fs1 R-0,5
8 IN | +12Vdc only in charge mode M-0,5
B7 13 IN | +12Vdc from controller B/R-0,5
BMS 16 IN +12Vdc under. F5 (_+12Vdc under F7 R-15
when the key is switch ON )
18 IN GND N-1,5
2 IN | +12Vdc only in charge mode G-0,5
c A'Ef: A 5 OUT | +80Vdc under F1 B-0,5
BATTERIA 6 OUT +12Vdc under. F5 ('+12Vdc under F7 S05
“Battery Charger” when the key is switch ON ) '
10 IN | +80Vdc only in charge mode H-0,5
B9 +12Vdc permanent from mini Dc/Dc
SPORT GUIDA 1 ouT convertef(3W) under FS1 05
“Driver door” 4 IN | +12Vdc when the door is closed A/R-0,5
B10 +12Vdc permanent from mini Dc/Dc
SPORT PAS L | OUT | (o erter (3W) under FS1 50,5
“Passenger door” 3 IN | +12Vdc when the door is closed A/R-0,5
1 OUT | +12Vdc under F5 R-1
B11 3 OUT | GND N-1
AAIt\_ILI]Ffl:ETQ 8 OUT | +12Vdc under key switch and F7 C-0,5
“Anti-theft device™ +12Vdc permanent from mini Dc/Dc
10 OUT | converter (3W) under FS1 RIV-1
812 5 OUT | +12Vdc under key switch and F7 C-15
AUTORADIO 7 OUT | GND _ N-1,5
“Car hi-Fi” 3 ouUT +12Vdc permanent from mini Dc/Dc R-1
converter (3W) under FS1
a1 1 OUT | +12Vdc when rear fog light is ON V-1
BPBINE RELE’ 2 OUT | +12Vdc doors latches Iockl'ng A/N-0,5
“Relays coils” 3 OUT | +12Vdc doors latches opening V-0,5
4 IN | Park brake signal (GND) G-0,5
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+12Vdc under F5 (+12Vdc under F7
SUPEBé?:AST 2 OUT | \hen the key is switch ON ) 50,5
B16 3 IN | +12Vdc only in charge mode G-0,5
SUPERFAST 4 OUT | +80Vdc under F1 R-0,5
8 IN | +80Vdc only in charge mode V-0,5
5 IN | Forward signal from dashboard (GND) A-0,5
B20 6 IN | Reverse signal from dashboard (GND) B-0,5
STRUMENTA- 14 OUT | +12Vdc in charge mode R/N-0,5
ZIONE 18 IN | +12Vdc under key R-1
“To dashboard” 19 IN_ | +12Vdc under key R-1
21 OUT | +80Vdc under key S-1
B21 2 OUT | BMS warning light signal (GND) G-0,5
STRUMENTA- 3 OUT | Charge indicator signal (PWM) A-0,5
ZIONE 9 OUT | Antitheft signal (GND) V-0,5
“To dashhoard™ 10 IN_ | To backlight relay coil (GND) C-0,5

Tabella dei colori / Colours table

M Brown / Marrone C | Orange/ Arancio
\Y/ Green / Verde A Blue / Azzurro
Z Violet / Viola B White / Bianco
N Black / Nero L Dark Blue / Blu
S Pink / Rosa G Yellow / Giallo
R Red / Rosso H Gray / Grigio
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10. Fuses

The vehicle electric system is protected by several fuses, the number of which can vary
according to the fitted optional devices.

Main fuses

Fig. 10.1 - Main fusses box

The main fuse box is located in the vehicle interior, next to the steering column.

To be able to obtain access to the fuses, open the compartment, removing the cover after
unscrewing its fixing screw.

(In right-hand drive vehicles, this compartment is located to the right of the steering column).
Some sparking can be observed when removing or inserting the fuses F1 and F2: this is
caused by the on-board electronic circuit capacitors and should not be regarded as a fault.

The fuses are numbered from left to right.

Main box fuse description and their functions

N. |Function Amps
1 Main panel 15
2 12V converter input 10
3 Light switch and windshield washer controls 5
4 High — low beams 15
5 Windshield wiper motor 15
6 Reverse light, centralized locking, and parking sensors* 10
7 |12V interface board, car hi-fi radio 10
8 Turn signals, gas oil heater* 10
* . if fitted

Fig. 10.2 — Main fuses.
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Secondary fuses

Other fuses are arranged inside the vehicle to protect onboard devices and circuits. Shows
the fuses F9 and F10, located in the fuse compartment under the right-hand seat. To access
these fuses, the two screws on the right-hand seat front should be removed and the seat and
its support tray should be removed.

Fig. 10.3 - Secodary fuses (F10.Up‘b'er,F9 and F16).

N. [Function Amps
9 | Motor cooling fan 1
10 |Heated rear window* 3
16 |Extrapower Heater* 20

* -+ if fitted

To access the fuses F12, F13 and F18 need to remove the capacitive keyboard. To remove it,
unscrew the 4 screws shown in the figure, and then lift it from its housing (for details see the
section on the dashboard Touch).

Fig. 10.4 — Touch panel removing.

N. |Function Amps

12 | Electric window raiser on driver's side 10

13 | Electric window raiser on passenger’s side 10

18 |Fog light 10
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Fig. 10.5 — Secondary fuses inside the dashboard

In the versions with electric heater a fuse is provided inside the vehicle’s interior central
tunnel. Access can be obtained by removing the service switch cover: to do this, unscrew the

main emergency control knob and the four fixing screws.

i [
Fig. 10.6 — Electric Heater Fuse

N. Funzione Ampere
15 | Electric heater power circuit input * 30

* fuse not present in vehicles with gas oil heater

Power Fuses

The vehicle is provided with a two power fuses:

N. Funzione Ampere
1P |Controller power line protection 425 A
17 Battery power line protection 425A

The first fuse is installed directly on the controller and protects the input of this devicefrom

possible internal short circuits.
The second fuse F17, protects cables from possible battery short circuits.

This fuse is directly mounted on the driver side battery pack as shown below.

&

Fig). 10.7 — Battery power line proteCtion

&
g o \“\9 d“‘ ~
N
ALY
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Fig. 10.8 — Controller power line protection

A « The use of incorrect amp rating fuses may imply serious risks for the vehicle,
including the risk of fire.
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11. Electric and electronic trouble-shooting

For a correct approach to electric and electronic trouble-shooting, it is important to first of all
be familiar with the vehicle operation, described also in the “Use and maintenance manual”,
as well as with the wiring diagrams, arrangement of the main electric and electronic
components and fuses.

The greatest importance should be attached to safety, as you could become exposed to
numerous risks by carrying out not recommended or not authorized maintenance or servicing
operations.

IMPORTANT SAFETY INFORMATION
« The measured voltage at battery leads is comprised between 65 and 90 Volts, according
to charge levels. This is a potentially dangerous voltage.

The drive batteries contain flammable substances and irritants. Do not tamper with the
batteries in any way and do not force open or break the plastic casing containing the
active cells.

« The motor can potentially reach high temperatures. Avoid parking the vehicle when the

motor is still hot next to dry scrub or other flammable materials.

« Do not perform any adjustment or maintenance operations before having switched the
motor off and allowed it to cool down.

« The oil contained in the reduction gear will heat up with use. Wait until the motor has

cooled down before changing the oil.

> i

The main purpose of the BMS is to guarantee the maximum possible vehicle safety, in
particular by protecting the Lithium batteries from the risks connected with over-/under-
voltage or overheating.

The BMS or the controller may occasionally limit the vehicle performance or cause a vehicle
stop, if the performance requested from the vehicle exceeds the design performance. These
occurrences, however, should not be considered faults, unless the reason for BMS/controller
operation is some component malfunctioning.

CORRECTION OF THE FAULTS DETECTED BY AUTO-TESTING

Most of the possible faults that may occur on the vehicle are detected by the trouble-shooting
system and then signaled via dashboard indicators or by connecting the vehicle to tester
devices.

Faults signaled by dashboard indicator lights

Faults affecting the drive system (motor and

controller) are signaled by the indicator light shown opposite. The specific

fault code can be identified on the basis of the number of this indicator light

flashes.
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A description of the faults and their possible corrective actions is given here below

Flashes

Detected Error

Corrective action

1

Maximum voltage

Check that the battery voltage value is actually outside
the permitted range, i.e. > 100V.

2

Minimum voltage

Check the battery voltage and put the vehicle under
charge if necessary.

Start error

Check for battery voltage at the terminal leads —B and
+B, after turning the instrument panel key to its ON
position.

Check that the accelerator pedal is operating correctly
by using the EyePlus software.

Motor overheating

Check that the filter of the cooling fan located on the
motor is clean.

Check that the cooling fan is working by short-
circuiting the thermostat fitted on the motor.

Check that there is no dust/foreign matter build-up on
the motor aluminum casing.

Power module overheating

Check that the dissipator under the vehicle is clean
and in good operating condition.

Open power circuit

Check for battery voltage at the terminal leads —-B and
+B, after turning the instrument panel key to its ON
position.

Check that the remote switch becomes energized
when the instrument panel key is turned to its ON
position.

Starter switch contacts fused

Check the remote switch efficiency and wear level.

Eeprom

Re-program the controller software by using the
EyePlus program.

Input voltage + 5V

Replace the controller.

10

Input voltage + 12V

Replace the controller.

11

Motor current offset

Re-program the controller software by using the
EyePlus program.

12

Overcurrent

Check battery current absorption during operation. If
unusual values are measured, check the power wiring
looking for any insulation faults.

Disconnect the power cables on the motor (U, V, W),
isolated carefully and try to turn on the vehicle. If the
problem persists, replace the controller. If

the error no longer appears replace the electric
engine.

13

Accelerator potentiometer alarm

Check the accelerator pedal efficiency by using the
EyePlus program.

14

Flat battery

Check the battery voltage and put the vehicle under
charge if necessary

15

Internal capacitors alarm

Replace the controller

16

B.M.S. system Fault

The warning light indicates a malfunction of the BMS
system, thencheck with the appropriate diagnostic
tools, the type of malfunction.

17

Active thermal derating

Check that the filter of the cooling fan located on the
motor is clean.

Check that the cooling fan is working.

Check that the dissipator under the vehicle is clean
and in good operating condition.
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Fig. 10.1 — Electronic drive control system error coding.

The BMS operation status can be monitored through the indicator light shown
opposite. B
If a serious BMS system fault is detected, this indicator light will flash 4 times.

3 flashes indicate that the machine performance is being limited possibly due
to a (however minor) battery pack fault.

This indicator’s steady light means that the battery is almost flat.
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STZ: SERVICE TAZZARI ZERO - SERVICE KIT SESSION

1. Case content

The supplied hard case contains all the instruments necessary to quickly trouble-shoot all the
main electric and electronic components of a Zero vehicle.

HANNSPree

Fig. 1.1 — Service case content.

The case is supplied with

A service PC with power supply and battery;
USB/Serial adapter;

Controller cable;

232/TPL Data-logger converter;

Breakdown movement control device;

BMS Console;

PICKit 2 programmer;

USB 2Gb data storage key;

13mm double open end wrench;

10 CAN to USB adapter (stored under the service PC);
11. Workshop manual (behind the tool support partition).

©COoNOA~WNE

Workshop manual

It contains a description of the vehicle main electric and
electronic components.

It also describes the components’ maintenance and replacement
procedures.
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Service PC

It contains all the software required to carry out main vehicle
electronic components’ trouble-shooting.

The PC is factory-configured: no installation operations
required.

Do not install any software not supplied by Tazzari GL.

Tampering with the PC software and/or hardware will imply the loss of all
guarantee rights.

Never connect two USB devices to the PC at the same time. Failure to
observe this recommendation may cause PC failure.

USB/Serial adapter

This cable is necessary to connect both the controller test cable
and the 232/TPL converter for battery Data logger device data
reading to the service PC USB port.

Controller cable
It must be used for Controller interfacing with the service PC to
trouble-shoot the drive system and upgrade its software .

232/TPL Data-logger Converter
It must be used connect the battery Data-logger to the service
PC.

B4
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Breakdown movement control device
This peripheral device can be connected to the interface board to
control vehicle movement also in the event of malfunctioning.

BMS Console
It enables to monitor the BMS status, monitor the battery pack
condition and check battery charger operation.

CAN to USB adapter
It must be used for BMS interfacing through the CAN
communication bus with the service PC.

PICkit 2 programmer
With this device, it is possible to carry out BMS software
@ l updating.

USB 2Gb data storage key
Memory stick where all the data acquired via the various
software can be stored and then copied to other PCs.

Insulated 13mm double open end wrench.
Tool necessary to carry out maintenance on the batteries or any

_ other normally live parts without any risk of short-circuiting.
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2. Service PC

Service PC function

The service PC is supplied factory-configured and with all the necessary tools to carry out
efficient vehicle testing.

The service PC is supplied with batteries and a power supply to plug the device directly into
the power line.

Fig. 2.1 — Service PC.

After switching on the PC by pressing the power button, the operating system desktop will
look as pictured:

Fig. 2.2 —Service PC desktop.

From the desktop, the required programs can be started by double-clicking with the mouse
left-hand button. The following is a list of the programs pre-installed on the PC and described
in detail in the following sections of this manual.

56 TAZZARI 2N p—p.
o Special Edition — EVO Rev. 0/2011 - riproduzione vietata ZE-""



PICk

TAZZARI

IMOLA

Allows BMS software updates to be carried out.

Allows the controller software to be updated and drive system trouble-
shooting to be performed.

Allows battery condition to be monitored.

Allows the battery voltage trend to be monitored and saved over time.

Allows all the files on the 2Gb USB key to be saved.

This application must be used to switch off and restart the system.

Do not install any software not supplied by Tazzari GL.

Tampering with the PC software and/or hardware will imply the loss of all
guarantee rights.

Do not attempt to connect your service PC to the Internet.

When the software used requires plugging a peripheral device into a service
PC USB port, exclusively use the port indicated by the arrow in this photo or
the PC USB port indicate by the label “«<— USE THIS USB”

> . U
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e Never connect two USB devices to the PC at the same time. Failure to
observe this recommendation may cause failure of your PC.
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3. EyePlus

EyePlus software function

The EyePlus software allows the correct operation of the drive system (controller and electric
motor) and of its connected peripheral devices to be verified.

The EyePlus software can also be used to upgrade the controller software whenever a new
version is released by Tazzari GL, or when this is required to correct a detected controller
problem.

How to connect peripheral devices

é e Always work with a pressed main emergency switch (open power line)
e Do not install any software not supplied by Tazzari GL.
e When the software used requires plugging a peripheral device into a service
PC USB port, exclusively use the port indicated by the arrow in this photo or
the PC USB port indicate by the label “«<— USE THIS USB”

e Never connect two USB devices to the PC at the same time. Failure to
observe this recommendation may cause failure of your PC.

Plug the USB/Serial Adapter into the service PC USB port, and then plug the Controller cable
into the adapter.

The figure here below shows that it will then be necessary to connect the other Controller
cable end into its special connector under the protection cover of the passenger seat.

TAZZARIGROU,
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Fig. 3.1 — Controller trouble-shooting and programming connections.

EyePlus software

Launch the EyePlus software s | the following screen page will be displayed:
not connected
ESC to quit

Fig. 3.2 — Main screen display.

After turning the vehicle key to ON, the following screen page will be displayed:
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& EYE PLUS =
exit Setup Test Datalog Password About

TAZZARI

#r Release: 01
s e o« Ry

Level Alarm

port COM3
speed 38400 band

Fig. 3.3 — EyePlus screen — connection established in Operator mode -.

In the left part of the screen, information is displayed concerning the software version, the
(Operator or Supervisor) operating mode and the serial port configuration.

Below the TAZZARI ZERO image the most serious active alarms (level and description) are
displayed; if several same-level alarms are active at the same time, the one displayed at the
top of the list is the first one to have occurred.

In the “Operator” mode, access to the following menus is possible:
e To quit the program: “Exit”

Configuration: “Setup”

Trouble shooting: “Test”

Data recording : “Data logging”

Password entering: “Password”

Information on the Eyeplus software: “About”

If interaction with the Zero vehicle has not been established yet, access will still be possible
to the “Exit” “Setup”, “Password” and “About” menus (Fig. 3.2). In this particular situation,
some information will not be displayed.

EXIT
To close the application or quit a sub-menu, press ESC or select the Exit menu.

SETUP

From the Setup menu it is possible to select the serial communication port and the format of
the images created by the Print function.

In Communication Port , COM1 must be selected.
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# SETUP X

exit

Port Coml Vl Image format JPG v I

Fig. 3.4 — EyePlus screen - Setup menu-.

TEST

This pop-up menu includes the following items:
e “Drive”: drive testing
e “Battery”: battery status and alarm testing
e “Timers”: timer function testing

TEST > DRIVE
In this sub menu, most of the signals relating to the electric drive system can be viewed

% DRIVE X
print  exit
Pedal (V) BMS (V) Brake (Bar} T drive module T drive mwtor
5 - 20- 300 400 500 w0- ) ¢ 1% C
12,00 - 12,00~ - 200 Ui, 600 : o
: v :
1,00 11,00 - 100 o T00 180 h
5 : 70- 0 300 : '
10,00 = 10,00 : e. 150~
2,00 9,00- 60 140
g z - A z
2,00 8,00~ z 120
: : 50 : OUT COMMANDS
- 100
7,00 - 7,00~ - 0 Drive motor current U : "
g z = 80— - Main contact
so02 |d, o002 b 40~ d : ~
g z " S " 60~ i
£,00- E,00- z H + Main contact . o
g H 30~ 40- I .
400 400 : :
: : - 0
3,m|—E 3,|m—E 20 e +5V encoder )
z,lm—E z,llll-E o< Operating mode STANDARD _:“_f +12V .
1002 100 : f e
0,00 -4 0,00~ 0-w .
13
0,10 V¥ 10895 mV 0 Bar
BMS fault 0
. B
C E i
. . 3000
.
J ' Pedalbrake [l 3500 7,
k Park hrake ] 4000
4500
5000
R il g
m . Feverse [l
n Siart - ] Drive motor speed
U] Eequest

Fig. 3.5 — EyePlus screen — Drive menu -.
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The following quantities (from left to right ) can be monitored in this screen page:

a.

@

=@

Accelerator pedal reference: voltage value ranging between a few mV and
approximately 11V. This voltage value will change as a function of the accelerator
pedal rotation angle. Through viewing the voltage you can easily valuate an anomaly
on the accelerator pedal. It 'should always check that a little pressure to the accelerator
pedal will have the light “Start” comes ON (point n).

BMS reference: voltage value ranging between a few mV and approximately 11V.
When the BMS is not producing any limitations or the BMS is not in Fault Mode the
signal voltage is 11V. The signal value will decrease as a result of limitations imposed
by the BMS.

BMS Fault Indicator: this indicator light will go red if the BMS has detected a
serious system fault and the controller Recovery status is consequently forced.
Normally the indicator is power OFF.

Brake: not used

Drive Motor Current: motor current absorption

Operating Mode: indicates the active (Standard, Race, Economy or Rain) operating
mode.

Drive module Temperature: indicates the controller temperature.

Drive motor Temperature: indicates the electric motor temperature; if the light is red
the system overheating protection is active.

Out Commands

- Main Contact: a steady light must be on.

+ Main Contact: an asynchronous flashing light must be on.

+ 5v encoder: a steady light must be on.

+12V: the light must be off.

Pedal brake: a green light indicates that the brake foot control has been pressed. In
this state the vehicles can’t move.

Park brake: a green light indicates that the parking brake is engaged. In this state the
vehicles can’t move.

Forward: a green light indicates that the forward travelling direction has been
selected.

Reverse: a green light indicates that reverse travelling has been selected.

Start: a green light indicates that the accelerator pedal travel start switch has been
operated. If the light doesn’t turns green at the beginning of the pedal accelerator
race this may indicate a fault on the accelerator pedal or the wiring connected to it.

A B (encoder signal): indicates the encoder operation status. When the vehicle is in
motion these indicators must light up at random. If the lights stay on or off all the time
while the vehicle is in motion, the encoder may be faulty.

RPM: motor revolutions per minute.

TEST > BATTERY
This sub-menu includes the following items:

a.
b.
C.

IMOLA

Battery voltage

Inverter voltage

Code, description and level of the most serious currently active alarm; if several
same-level alarms are active at the same time, the first one to have occurred is
displayed.

TAZZARI - 63
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STZ: SERVICE TAZZARI ZERO - SERVICE KIT SESSION

d. Latest 10 active alarm log showing the following information: code, description, time
of alarm activation and module temperature. The alarms are listed from top to bottom

in chronological order.

In the “Reset alarms” menu the alarm log can be deleted.

% BATTERY X

Reset alarms print  exit

79,60 Battery voliage

N active alarm Level
. Module
N Alarm description huffer Time  ypy ©
12 Low hattery voltage 27 41
2 Ilinimum battery roltage 38 23

Capacitors not charged

57

29

Capacitors not charged : fast charge

8s

24

Minimum hattery voliage

[s6

13

Drive right module Desatisvercurrent

s

43

7,80 Inverier voltage

|~

Capacitors not charged

91

19

Minimum hattery voltage

106

23

Capacitors not charged : fasi charge

122

30

Capacitors not charged

122

30

PASSWORD

Fig. 3.6 — EyePlus screen - Battery menu -.

By clicking on the Password menu the “Insert Password” box will be activated. Enter your

Password supplied by Tazzari GL.
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% EYE PLUS
exit Setup Test Datalog Password About

INSERT PASSWORD

*g

TAZZARI
e ZE _ge

Uszer : Operator

Level Alam

port COBl1
speed 38400 band

Fig. 3.9 — EyePlus screen - Password menu -.

é e By entering the correct password, access to additional menus will be
obtained. These menus allow certain parameters to be modified which - if
wrongly set — can cause vehicle malfunctioning and above all, damages to
persons and property.
e Only modify these parameters if expressly authorized by Tazzari GL
technical staff.

After correctly entering your password (********) access to the Supervisor operating mode
will be obtained.
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| exit Setup Test Calibration Datalog Flash About

TAZZARI

Release: <4401 1 '
# User : Supervisor ‘

Disable park brake control
OFF ]

Level Alarm

port  COMI
speed 38400 haud

Fig. 3.10 — EyePlus screen — connection to Supervisor mode established -.

From the Supervisor mode, the following additional menus can be accessed:
e Parameter setting : “Calibration”
e Controller upgrading software: “Flash”

CALIBRATION

For safety reasons, access to the these menus is only possible from the Supervisor mode and
the handbrake must be pulled up.
If you choose to quit this menu without saving any modifications, you will be prompted to
confirm.
Values outside of the limit range may not be entered; if this were attempted, a warning
message (“Out of limit”) would however be displayed.
The Calibration pop-up menu includes several items, but only those for which Tazzari GL
support for parameter editing is not specifically requested will be described:

e “Load eeprom default”: restores the EEPROM memory default parameters

e “Parameters image”: exports and imports parameter image files

e “Pedal”: accelerator pedal calibration

CALIBRATION > LOAD EEPROM DEFAULT
This sub-menu has two main functions:
1. If an EEPROM alarm is active, the EEPROM total resetting procedure must be
controlled.
2. If the controller software has changed, and you wish to start from a default
configuration of the EEPROM parameters, an EEPROM total resetting procedure
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must be controlled. If you wish to keep the values set during the calibration phase,
though, an EEPROM partial resetting procedure can be controlled.

Neither resetting procedure, however, will alter the timer’s or the alarm log’s values.

' |.OAD EEPROM DEFAULT; X

exit

| ParmaLLOAD EEPROM |

| ToTaLrospEROM |

Fig. 3.11 —EyePlus screen — Load eeprom default menu -.

To control partial Eeprom resetting it is necessary to:
e Pressthe PARTIAL LOAD EEPROM key
e Confirm that you wish to load default values

To control total Eeprom resetting it is necessary to:
e Pressthe TOTAL LOAD EEPROM key
e Confirm that you wish to load default values
e Confirm again in the dialogue box that will open

ﬁ e Complete Eeprom resetting will imply the loss of any previous setting
values
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CALIBRATION > PEDAL

This sub-menu allows the accelerator travel parameters to be set

# PEDAL CALIBRATION X
print  exit
Forward ’
Parameter PEDAL SENSOR Reverse @
MINIMIM & ! 05 mV Start " ]
Value Default  Min Max
Min accelerator (mV) 1000 1000 || 200 11000 PRESS PEDAL UNTIL START SWITCH TURNS ON
Max accelerator (mV) 10000 10000 || [2000 || {11000

Fig. 3.14—- EyePlus screen — Pedal menu - .

To modify the accelerator pedal travel adjustment parameters, it is necessary to:

1.
2.

NG AW

Select the MIN ACCELERATOR parameter

Slowly depress the accelerator pedal, until the START switch is activated and the
corresponding green LED lights up

Press the accelerator pedal once again to make it cover a few more rotation degrees
Press the SAVE key to confirm

Select the MAX ACCELERATOR parameter (next figure)

Press the accelerator pedal all the way down

Cause the accelerator pedal to go back by a few rotation degrees

Press the SAVE key to confirm

Press the CANCEL key; the VALUE fields will be updated with the values existing at the

time of
If the e

access to the menu.
ntered parameter is outside the permitted value range, and calibration is therefore not

possible, the device operation should be checked. In this screen page the status of the
travelling selection switches can also be checked in real time.

IMOLA
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% PEDAL CALIBRATION X
[print et

Forward '

MINIMUM PEDAL SENSOR Reverse @

95  mv st @
Value Default  Min Max
Min accelerator (mV) 1000 1000 | |[z00 11000

Max accelerator (mV) 10000 10000 || [3000 || {11000 COMPLETLY PRESS PEDAL

Fig. 3.15—- EyePlus screen — Pedal > MINIMUM menu- .

FLASH

From this menu, the controller software can be upgraded in the following steps:

a. Disable controller controls including: direction selection, pedal brake etc...
b. Pull the hand brake

c. Save the file containing the upgraded software version to the following directory:
C:\Source_ SME\Source_SNG_FILE\TAZZARI\84V

d. Select the FLASH item in the menu bar. This will display the following screen page

& FLASH SOFTWARE SELECTION X

Software curently mnstalled : - ""Big city car" vettura elettrica

File(s) name :  19-10-09 4401

Confirn selection or update it using Truck model list

""Big city car” vettura eletiica vl

Selected model: "' Big city car' vettura elettrica
File(s) name 19-10-09 4401

Confirm
If you mistake selecting this menu, you can exit pressing this button ABORT

Fig. 3.16— EyePlus screen —Flash menu -.

e. Make sure that in the “File(s) name” box at the bottom of screen the name of the
upgraded software can be read, then press “Confirm”
TAZZARIGROU.
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& EYEPLUS

# FLASH SOFTWARE SELECTION

Software curently installed : " Big city car'' vettura elettrica

File(s) name :  19-10-09 4401

Confirmn selection or update it using Tiuck model list

Selected model : ""Big city car" vettura elettrica
File(s) name - [ 19-10-09 4401 |

If you rustake selecting this menu, vou can ext pressing this button

——poTT e
speed 38400 band

Fig. 3.17- EyePlus screen — Flash menu -.

f. Press “YES” in response to the confirm prompt to start Flash programming; the
process will begin and a progress bar will be displayed

# EYE PLUS L
exit Setup Test Calibration Datalog Flash About

# FLASH PROGRAMMING

MICRO1 PROGRAMMING

FILE C:\Source_ SMESource SNG_FILETAZZARTE4YV12-10-09 4401.5N GO

STATUS PROGRAMMING...

Fig. 3.18- EyePlus screen — Flash menu -.

70 TAZZARIGROU g, R
e @ Special Edition — EVO Rev. 02011 - riproduzione vietata ZE-FI'



g.

If writing errors have occurred in the EEPROM memory or, in any case, software has
been upgraded which did not include CRC control on the EEPROM, a CRC alarm
message will be displayed. By pressing the special button it will be possible to restore
the EEPROM status; until this is done, all calibration functions will be inhibited.

speed 38400 haud

exit Setup Test Calibration Datalog Flash About
CRC EFPROM FAULT
Eelease: 4401 1 '
User : Supervisor "
Disable park brake control
OFF ]
Level Alaim
1 CRC fault
port  CON3

Fig. 3.19- EyePlus screen — CRC restoring -.

Carry out the EEPROM memory total resetting from the Calibration > Load Eeprom
Default menu. Select “Total Load EEPROM?” then confirm with “Yes” from the

Warning menu.

TAZZARI
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peTTTE

exit Setup Test Calibration Dataleg Flash About

- [B]X]

© LOAD EEPROM DEFAULT

| psrmsLvospErROM |

Date: 19-10-09 | TOTAL LOAD EEPROM |

Release; 4401

User : Supervisor

1

Level Alarm
1 CRC fault

port  COM3
speed 38400 band

Fig. 3.20— EyePlus screen — default parameter programming -.

i. Ensure that there are no error messages in the main screen page

# EYE PLUS

exit Setup Test Calibration Datalog Flash About

TAZZARI

Date: 19-10-0%

ZESS

Releage: 4401

Disable park brake control
OFF |

Level Alarm

port  COM3
speed 38400 Baud

Fig. 3.21- EyePlus screen — main page -.
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4. BMS console

BMS console function

The BMS console allows the operating condition of the batteries and BMS system included in
the Zero vehicle equipment to be monitored.

4 &

Fig. .1—BMS Console.

The BMS is equipped with a backlit LCD and 4 buttons:

+ set: used to scroll the current menu or increase a parameter
- set: used to scroll the current menu or decrease a parameter
Enter: used to access the displayed menu

Save: used to save your parameter setting

e This peripheral device can be used to modify certain parameters able to cause
BMS system malfunctions and consequently, damages to persons or property.

e Only modify these parameters if expressly authorized by Tazzari GL and under
the supervision of a Tazzari GL technician.

How to connect the peripheral device

This peripheral device must be plugged via its 6-way connector into the BMS testing socket
located below the dashboard on the passenger’s side, as shown in the photo.
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y

Fig. 4.2 - BMS Console connection to Zero.

The BMS console is switched on every time that the vehicle starter key is turned to ON and
the BMS system is on (e.g. during the vehicle recharging phase).

BMS console menus

3 main menus can be found on the Console:
e My menu: allows BMS Console settings management
e BMS interface
O Allows battery pack status monitoring
O Allows the log of events occurred in the battery pack to be viewed
O Allows references to the controller and battery charger to be viewed
O Allows any system error to be detected
O Allows the BMS Console management software parameters to be modified
e BMS1-3
o Allows individual cell voltage to be checked
o Allows battery pack temperature to be checked
o Allows battery pack current to be checked

A tree chart of the main menus implemented on the BMS Console is provided here below.
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CONSOLE #

|

v

]

v

el 4

My Mend INTERFACCIA BMS BMS 1 BMS 2 BMS 3
S| — 1 A | — 1 S
A INTERFACCIA BMS BMS 1 BMS 2 BMS 3
M Timer 1 Verify Device Verify Device Verify Device Verify Device
First Level Key INTERFACCIA BMS BMS 1 BNMS 2 BMS 3
> > Status Voltage Voltage Voltage
Second Level Key || WTERFACCIA BUS BMS 1 BNS 2 BMS 3
> Battery Voltage Temperature Temperature Temperature
e — N INTERFACCIA BMS BMS 1 BMS 2 BNS 3
g Battery Current Current Current Current
- - INTERFACCIA BMS BMS 1 BMS 2 BMS 3
v Displ
> erify Display > Battery Temp Zero Current Zero Current Zero Current
P INTERFACCIA BMS BMS 1 BMS 2 BMS 3
> verify CAN ma Battery Charge > ADC Setting md ADC Setting ] ADC Setting
- INTERFACCIA BMS BMS 1 BMS 2 BMS 3
| Mg _Mte';“ > Charge Event Voltage Setting Voltage Setting Voltage Setting
X1 ?
INTERFACCIA BMS BMS 1 BMS 2 BNS 3
=] Discharge Event Temp Setting Temp Setting Temp Setting
INTERFACCIA BMS BNMS 1 BMS 2 BMS 3
Total Time > Curr Setting > Curr Setting > Curr Setting
INTERFACCIA BMS BMS 1 BNS 2 BUS 3
> Charge Status > CAN Network > CAN Network > CAN Network
INTERFACCIA BMS BMS 1 BNS 2 BMS 3
] Charge Setting > Time Setting > Time Setting > Time Setting
INTERFACCIA BMS BMS 1 BMS 2 BMS 3
M Dpischarge status Bd EEPROM > EEPROM > EEPROM
N INTERFACCIA BMS BMS 1 BMS 2 BMS 3
Discharge Sett 1 Exit ? > Exit ? — Exit ?
INTERFACCIA BMS
> Inhibit race
INTERFACCIA BMS
> Volt Limit
INTERFACCIA BMS
e output PWM
INTERFACCIA BMS
> BMS Connection
s In the sub-menu description, in addition
N INTERFACCIA BMS . .
BIS Enable to the menu tree a table is provided
| [ e o with the description of the specific
cell Enable submenu, permitted setting range and
L o[ inTeRFACCIA BYS default values.
BMS RXCAN Timing
INTERFACCIA BMS
> Time Setting
L |
INTERFACCIA BMS
> EEPROM
INTERFACCIA BMS
—>| Exit ?
Fig. 4.3 — Main menus tree.
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My Menu

My Menu Buzzer
Timer

> First Level Key

—>| Second Level Key

Selected Console

Verify Display

—>|
. Verify CAN
L @;!fj?
Code Type Range Description Default
Buzzer Timer Parameter 0-+250 [ms] Sets Buzzer time 0
. Sets entry-level menu

First Level Key | Parameter number 000
password

Second Level Sets second-level menu

Parameter number 000

Key password
Selects the name of the
Console in use

Selected CONSOLE N.B: the Consoles

Parameter CONSOLE 1

Console 1+4 connected to the same
CAN bus must have
different names.

) ) Checks LCD crystal

Verify Display | Parameter )
operation
Checks E BMS

Verify CAN Parameter peripheral device CAN
efficiency

Protection type PO
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BMS INTERFACE

INTERFACCIA BMS

INTERFACCIA BMS

v

Verify Device

Verify Device
The Device is

Verify Device
ID Node#

Verify Device
Setted Device#

Verify Device
Recived Device#

Verify Device
Serial Number#

Verify Device
Exit ?

Sigla Tipo

Range

Descrizione

Default

The Device is Stato

Connected

Not Connected

Indica se il dispositivo &

connesso al bus CAN

ID Node# Valore numero Numero del nodo
Setted Device# | Valore numero Numero della periferica
) Conferma il numero

Recived
) Valore numero settato nella voce
Device#
precedente
] Numero di serie della
Serial Number# | Valore numero

periferica

Tipo di protezione

PO
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INTERFACCIA BMS INTERFACCIA BMS Verify Device
” Verify Device > The Device is

y
v

> Verify Device
ID Node#

—> Verify Device
Setted Device#

Verify Device
Recived Device#

Verify Device
Serial Number#

Verify Device
—> Exit ?

Code Type Range Description Default

o Connected Indicates if device is
The Device is Status -
Not Connected | connected to CAN bus

ID Node# Value number Node number -
) Peripheral device
Set Device# Value number -
number
Received Confirms number set in
) Value number o -
Device# previous item
] Peripheral device serial
Serial Number# | Value number -
number
Protection type PO
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INTERFACCIA BMS

INTERFACCIA BMS
Status

Status
EEPROM

Status
SP1

Status
Parameter

Status
Error

Verify Device
Exit ?

Code Type Range Description Default
OK Indicates correct
EEPROM Status EEPROM memory
Error .
operation
OK Indicates correct SPI
SPI Status communication system
Error .
operation
OK Indicates correct
Parameter Status o
Error parameter setting in BMS
OK Indicates if BMS has
Error Status
Error detected an error
Protection type PO
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INTERFACCIA BMS

v

INTERFACCIA BMS
Battery Voltage

Battery Voltage

|| Vtot

5 Battery Voltage
Vmax

—> Battery Voltage
MVmax

Battery Voltage
CVmax

Battery Voltage
Vmin

Battery Voltage
> Mvmin

Battery Voltage
> CVmin

—» Battery Voltage
Vmed

—> Battery Voltage
Stdv

Battery Voltage

—> Exit ?

Code Type Range Description Default

Vtot Value number [V] Battery Pack total voltage -

Vmax Value number [V] Max cell voltage -
Number of module which

MVmax Value number -
measured max cell voltage
Number of cell which

CVmax Value number -
showed max cell voltage

Vmin Value number [V] Min cell voltage -
Number of module which

MVmin Value number measured minimum cell -
voltage
Number of cell which

CVmin Value number showed minimum cell -
voltage

Vmed Value number [V] Average cell voltage -
Standard deviation of

Stdv Value number [V] voltage values acquired by -
BMS

Protection type PO
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INTERFACCIA BMS

INTERFACCIA BMS
Battery Current

\4

Battery Current
Mod

Battery Current
—>
ADC Input

—> Battery Current
Curr

Battery Current
Exit ?

Code

Type

Description

Default

Mod

Parameter

Sets the module from which

to acquire current

ADC Input

Parameter

Sets the module input from

which to acquire current

Curr

Value

number [A]

Instantaneous value of the
Battery Pack current (positive
during discharging, negative
during charging)

Protection type

PO

TAZZARI

IMOLA

wa 8l
Special Edition — EVO Rev. 0/2011 - riproduzione vietata ZE-".'



INTERFACCIA BMS

v

INTERFACCIA BMS
Battery Temp

Battery Temp

v

Mod 1

Battery Temp
ADCINn 1

Battery Temp
Mod 2

Battery Temp
ADCIn 2

Battery Temp
> Mod 3

Battery Temp
ADCIn 3

Battery Temp
MxTemp

Battery Temp
Exit ?

Code Type

Description

Default

Mod 1 Parameter

Sets a module to be module

number 1

ADC Input 1 Parameter

Sets the input of module
number 1 from which to
acquire battery pack

temperature

Mod 2 Parameter

Sets a module to be module

number 2

ADC Input 2 Parameter

Sets the input of module
number 2 from which to
acquire battery pack

temperature

Mod 3 Parameter

Sets a module to be module

number 3

ADC Input 3 Parameter

Sets the input of module
number 3 from which to
acquire battery pack

temperature

MxTemp Value

number [°C]

Max temperature among all

the acquired values

Protection type

PO
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INTERFACCIA BMS

INTERFACCIA BMS
Battery Charge

Battery Charge
Mis

> Battery Charge
Def

| Battery Charge

> set default
—>| MxRvDs
> Level

| Battery Charge

> Vo..%

> Battery Charge
Vo0%

— Battery Charge

Max

Battery Charge
Min

Battery Charge

Battery Charge

Battery Charge

Vo100%

Battery Charge

Exit ?

Code

Type

Range

Description

Default

Mis

Value

number [Ah]

Charge stored by the Battery
Pack (pure amperometric
method)

MisR

Value

number [Ah]

Charge stored by the Battery
Pack (amperometric and

volt-metric method)

MxRvDs

Parameter

number [A]

Max regeneration current
coming from the motor to

use

0,0

VoC

Parameter

number [A]

Current threshold beyond
which the system will switch
from the volt-metric to the

amperometric method

5,2

VoT

Parameter

number [min]

Time threshold beyond
which the system will switch
from the volt-metric to the

amperometric method

3,0

LevVo

Value

number [%]

Storage battery state of
charge on the basis of battery

pack voltage
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LevAh

Value

number [%]

Storage battery state of
charge measured according

to amperometric method

LevAhR

Value

number [%]

Storage battery state of
charge measured according
to amperometric and volt-
metric methods

Set Default

Parameter

Off

On

Sets the measured capacity at

rated value

Off

Def

Parameter

number [Ah]

Battery Pack rated capacity

160

V0100%

Parameter

number [V]

Associates the 100% value at
charge indicator output with
the parameterized voltage

representing VminCell x 24

81.0

V090%

Parameter

number [V]

Associates the 90% value at
charge indicator output with
the parameterized voltage

representing VminCell x 24

80.5

V080%

Parameter

number [V]

Associates the 80% value at
charge indicator output with
the parameterized voltage

representing VminCell x 24

79.8

Vo70%

Parameter

number [V]

Associates the 70% value at
charge indicator output with
the parameterized voltage

representing VminCell x 24

79.4

V060%

Parameter

number [V]

Associates the 60% value at
charge indicator output with
the parameterized voltage

representing VminCell x 24

79.1

V050%

Parameter

number [V]

Associates the 50% value at
charge indicator output with
the parameterized voltage

representing VminCell x 24

78.8

V040%

Parameter

number [V]

Associates the 40% value at
charge indicator output with
the parameterized voltage

representing VminCell x 24

78.2

V030%

Parameter

number [V]

Associates the 30% value at

charge indicator output with

77.8
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the parameterized voltage

representing VminCell x 24

Associates the 20% value at
charge indicator output with
V020% Parameter number [V] . 77.4
the parameterized voltage

representing VminCell x 24

Associates the 10% value at
charge indicator output with
V010% Parameter number [V] ) 76.8
the parameterized voltage

representing VminCell x 24

Associates the 0% value at

charge indicator output with
Vo0% Parameter number [V] . 76.4
the parameterized voltage

representing VminCell x 24

Protection type Non-modifiable parameters PO
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= - e(:r:1tzarg;e Event
—» MOdCL:1IarQe Event
e ICIharge Event
N Charge Evemr:nin
L, Charge Evehrga e
L, Charge Ever:jtays
— o Sceh{arge Event
L ChagggtE\’;ent
Code Type Range | Description | Default
Selects the
event to test
(from the
Select | Parameter | 0+-30 -
most recent
to the
oldest)
Init Cycle: start cycle (no fault)
MinVtEr: the cell has exceeded the allowable minimum
voltage
MaxVtEr: the cell has exceeded the allowable maximum
Indicates voltage
Event Value Eve.nt the type of | MaxMinVtEr:
coding event the cell has exceeded in a very short period of time both maxi
mum and the minimum voltage allowed
CankEr: error in CAN communication system
StdVEr: The voltages of the cell have a not correct
distribution (equalization not corrected)
Indicates
Module | Value 0+16 the module -
concerned
by the event
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Indicates

the module
Cell Value 0+8 cell -
concerned

by the event

Operation
minute

) number | during )
Min Value ] ] not available
[min] which the
event

occurred

Operation

hour during
number ) )
Hours Value which the not available
[hrs]
event

occurred

Operation

day during
number ] )
Days Value which the not available
[days]
event

occurred

Off Resets all

events in
Reset Parameter Ooff
On charge

status

Protection type PO
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INTERFACCIA BMS

INTERFACCIA BMS
Discharge Event

Discharge Event

> Slect

> Discharge Event
Event

—» Discharge Event
Modul

Discharge Event

Cell
Discharge Event
> min
Discharge Event
> hours
Discharge Event

days

> Discharge Event
Reset

—> Chagg?tEgent
Code Type Range Description Default
Selects the event to test
Select Parameter | 0+-30 (from the most recent to -
the oldest)
Init Cycle: start cycle (no fault)
MinVtEr: the cell has
exceeded the allowable minimum
voltage
MaxVtEr: the cell has
exceeded the allowable maximum
voltage
Event Value Event Indicates the type of MaxMinVtEr: tthe cell has exceeded
coding event inavery
short period of time both maximum and
the minimum voltage allowed
CanEr: error in CAN communication
system
StdVEr: The voltages of the
cell have a not correct
distribution (equalization not corrected)
Module Value 016 Indicates the module )
concerned by the event
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Indicates the module cell
Cell Value 0+8 -
concerned by the event
Operation minute during
] number ] )
min Value . which the event not available
[min]
occurred
Operation hour during
number ) )
hours Value which the event not available
[hours]
occurred
Operation day during
number ) )
days Value which the event not available
[days]
occurred
Off Resets all events in
Reset Parameter ] Off
On discharge status
Protection type PO
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INTERFACCIA BMS

INTERFACCIA BMS
Charge Status

Charge Status

Status

—> Charge Status

Charge Status
Out

Mode

Charge Status
OutManu

Charge Status
Exit ?

Code

Type

Range

Description

Default

Status

Status

reset

Not in battery recharging

phase

SUv

Status below recharging
thresholds

Sv1

First charging threshold
exceeded

Sv2

Second charging threshold
exceeded

SV3

Third charging threshold
exceeded

Sov

Charging stop

OvTp

OvTp temperature value
exceeded and battery charger

reference forced to Omi

HiOvTp

HiOvTp temperature value
exceeded and battery charger

reference forced to Ost

Out

Value

0% -+ 100%

Battery charge reference

value

Mode

Parameter

auto

Out value set automatically

man

Out value set manually
through the Parameter
OutManu. ! BSM control
no longer applied to

charging phase!!

Auto

OutManu

Parameter

0% + 100%

Sets reference to battery

charger manually

0%
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Protection type

PO

A .

TAZZARI

IMOLA

If the Parameter Mode is set to man the BMS system will no longer
perform any charging phase control. This operation, if incorrectly
performed, may damage the system and cause harm to persons or

property.
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INTERFACCIA BMS INTERFACCIA BMS | Discharge Status
Discharge Status Status

\'4

> Discharge Status
SettSts

L[ Discharge Status
Mode

—> Discharge Status
OutManu

Discharge Status

> Out
L Dischérge Status
Xit ?
Code Type Range Description Default
Not in battery discharging
reset
phase
Status above discharging
SOV
thresholds
First discharging threshold
Sv3
exceeded
Second discharging
Status Status SV2 -
threshold exceeded
Third discharging threshold
SVv1
exceeded
SUv Discharging stop
OvTp temperature value
OvTp exceeded and controller
reference forced to Oot
Race Race mode selected by user
Standard mode selected by
Standard
user
SettSts Status
Economy mode selected by
Economy
user
Rain Rain mode selected by user
auto Out value set automatically
Out value set manually
Mode Parameter through the Parameter Auto
man OutManu. ! BSM control
no longer applied to
discharging phase!!
Sets reference to controller
OutManu Parameter | 0% + 100% 0
manually
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Out Value 0% -+ 100% | Controller reference value -

Protection type PO

e If the Parameter Mode is set to man the BMS system will no longer perform any
discharging phase control. This operation, if incorrectly performed, may damage
the system and cause harm to persons or property.

INTERFACCIA BMS INTERFACCIA BMS BMS Connection
BMS Connection BMS 1

v

v

> BMS Connection
BMS 2

BMS Connection
BMS 3

!

L-; BMS Connection
Exit ?

Code Type Range Description Default
On BMS 1 connected

BMS 1 Status -
Off BMS 1 not connected
On BMS 2 connected

BMS 2 Status -
Off BMS 2 not connected
On BMS 3 connected

BMS 3 Status -
Off BMS 3 not connected

Protection type PO
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BMS 1, BMS 2 and BMS 3

The submenus that we are going to analyze here below specifically deal with the
configuration and management of BMS system Modules/Equalizers. In this
specific application, there are three modules. To avoid providing an excessively
long description, we are only going to present the first module Menu - the others
obviously being the same.

BMS 1 R BMS 1 . Verify Device
w Verify Device The Device is
Veri Devi
™ o 32524 evice
—» Verify Device
Setted Device#
Veri Devi
| recived oovieos
Veri Devi
e I ety
Veri Devi
. erg(yitg?wce
Code Type Range Description
The Device is Connected Indicates whether device is connected
Status
Not Connected to CAN bus
ID Node# Value number Node number
Set Device#t Value number Peripheral device number
Received Device# Value number Confirms number set in previous item
Serial Number# Value number Peripheral device serial number
Protection type PO
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BMS 1 R BMS 1 Voltage
i Voltage Volt 1

\4

—» Voltage
Volt 2

L Voltage

Voltage
Volt 7

Voltage
> volt 8

Voltage
—> Exit ?

Code Type Range Description

Volt 1 Value number [V] Cell 1 voltage

Value number [V] Cell ...voltage

Volt 8 Value number [V] Cell 8 voltage

Protection type PO
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BMS 1 o BMS 1 Temperature
i Temperature Temp 1

\4

> Temperature
Temp 2

—» Temperature

Temperature
Temp 7

Temperature
Temp 8

Temperature
—> Exit ?

Code Type Range Description

Temp 1 Value number [°C] Temperature 1

Value number [°C] Temperature ...

Temp 8 Value number [°C] Temperature 8

Protection type PO
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BMS 1

BMS 1

v

Current

Current
Curr 1

Current
Curr 2

Current

Current
Curr 7

Current
Curr 8

Current
Exit ?

Code

Type

Range

Description

Currl

Value

number [A]

Current 1

Value

number [A]

Current ...

Curr 8

Value

number [A]

Current 8

Protection type

PO
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BS > ZeroBN(IZSurlrent > ADcZ 1° current
— CZezro Current
—> Zero Current
L, ADCZe7r0 Current
N ADCZeSrO Current
L, Zergx(i::l:r?rent
Code Type Range Description
On Current zero correctly set
ADC 1 Status Current zero not correctly set (and set
off to 0 by default)
On Current zero correctly set
Status Current zero not correctly set (and set
off to 0 by default)
On Current zero correctly set
ADC 8 Status Current zero not correctly set (and set
off to 0 by default)

Protection type

PO
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STZ: SERVICE TAZZARI ZERO - SERVICE KIT SESSION

5. B.M.S. Manager

B.M.S. Manager function

The BMS Manager software allows for simultaneous monitoring of most of the main battery
pack quantities.
This software is particularly useful to carry out an in-depth analysis of the battery pack
operating status.

How to connect peripheral devices

ﬁ e Do not install any software not supplied by Tazzari GL.
e When the software used requires plugging a peripheral device into a service
PC USB port, exclusively use the port indicated by the arrow in this photo or
the PC USB port indicate by the label “<— USE THIS USB”

e Never connect two USB devices to the PC at the same time. Failure to
observe this recommendation may cause the failure of your PC.

The first thing to do is switching on your service PC; plug the CAN to USB adapter into the
USB port.
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7 »a
e Special Edition — EVO Rev. 012011 - riproduzione vietata z el 4



Fig.5.1 - Service PC connected to CAN to USB Adapter.

It will then be necessary to plug the supplied CAN to USB Adapter cable into the BMS
testing socket provided on the vehicle.

The BMS testing socket is located below the dashboard on the passenger’s side as shown in
this photo:

Yy O

Fig. 5.2 - Service PC connected to the CAN to USB Aapter and to the BMS test socket

Two LEDs are provided on the CAN to USB adapter: the top one lights up when the
peripheral device is connected to the service PC through the USB port, while the bottom one
lights up when the peripheral device either transmits or receives a CAN message.

When all the above-described connections have been carried out, turn the vehicle starter key

to its ON position and double-click to launch the BMS manager software sssazs,
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STZ: SERVICE TAZZARI ZERO - SERVICE KIT SESSION

BMS manager software
After launching the software, the following window will be displayed:
N.B.: For improved software displaying, press CTRL /to maximize the window size.

> BMS management v1.3.vi

File Edit Operate Tools Window Help

CAM Setting Diata Acquisition
cao 3

1’-,' 1000000

D:DATI_BMSY
Tempo Trascorso:
0 00:00:13

Fig. 5.3 — BMS manager screen - General Setting menu - .

At this point, the software will be automatically started, saving all the data to a text file
(extension: .txt) named after the data acquisition start date and time.

B mercoledi 20 gennaio 2010__ore_B.53.txt - Blocco note

Fle Modifica Formato  Wisualizza 7

B.53.52 0 00:00:00 0, 000 0,000 0,000 0, 000 0,000 0,000 &
B.53.54 0 00:00:02 0, 000 0,000 3,381 15,000 3,353 11,000
B8.53.55 0 00:00:02 80,761 -0,306 3,378 15,000 3,354 11,000 |
B.53.55 0 00:00:03 BO,776 3,365 3,389 15,000 3,357 11,000
B8.53.56 0 00:00:03 80,787 3,365 3,377 15,000 3,357 16,000 !
8.53.56 0 00:00:04 80,767 3,366 3,378 15,000 3,353 11,000
B.53.57 0 00:00:04 BO,765 3,365 3,382 15,000 3,358 3,000
B8.53.57 0 00:00:05 80,777 3,385 3,382 15,000 3,355 11,000
8.53.58 0 00:00:05 80,785 3,365 3,388 15,000 3,353 11,000
B.53.58 0 00:00:08 80,780 3,386 3,378 15,000 3,354 11, 000
8.533.59 0 00:00:06 80,772 3,366 3,387 15,000 3,350 11,000
B.53.50 0 00:00:07 BO,789 3,365 3,389 15,000 3,359 11, 000
8.54.00 0 00:00:07 80,783 3,366 3,387 15,000 3,356 11,000
8.534.00 0 00:00:08 80,777 3,365 3,384 15,000 3,350 11,000
B.54.01 0 00:00:08 BO,768 3,365 3,378 15,000 3,354 11, 000
854,01 0 00:00:00 50,768 3,365 3,392 15,000 3,356 11,000
B.54.02 0 00:00:09 BO,701 3,365 3,386 15,000 3,354 11, oo
8.54.02 0 00:00:10 80,773 3,366 3,385 15,000 3,355 11,000
8.534.03 0 00:00:10 80,774 3,365 3,381 15,000 3,356 11,000
B.54.03 0 00:00:11 BO,778 3,365 3,301 15,000 3,356 11, 000
8.54.04 0 00:00:11 80,789 3,365 3,381 15,000 3,354 11,000
8.54.04 0 00:00:12 80,771 3,366 3,379 15,000 3,359 11,000
8.54.05 0 00:00:12 80,771 3,385 3,376 15,000 3,355 11,000
8.54.05 0 00:00:13 80,778 3,365 3,379 15,000 3,355 11,000
B.54.06 0 00:00:14 80,774 3,366 3,377 15,000 3,353 11, 000 @
|5 — 1 |

Fig. 5.4 — Text file with saved data .

The data files can be downloaded to the DATI_BMS directory on the USB memory stick by
using the “Save DATA on key USB” software.
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The data contained in the.txt file are arranged in columns. Check the meaning of each column
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STZ: SERVICE TAZZARI ZERO - SERVICE KIT SESSION

The BMS manager software is divided into 4 menus:
e General settings: enables to set the main program functions

e BMS Module: displays all the information available on the CAN bus coming from the
BMS modules

e Data processing: processes the information to obtain key quantities for the battery
and important statistical data

o Data processing 2: processes the information to obtain key quantities for the battery
and important statistical data

GENERAL SETTING

B~ BMS management v1.3.vi

File Edit Operate Tools ‘Window Help

CAM Setking Daka Acquisition
Caio ¢

-"—',' 1000000

C:\DATI_BMS)
Tempo Trascorsa:
0 00:00:13

<

Fig. 5.5 — BMS manager screen - General Setting menu- .

From this menu, the main software functions can be programmed.

Data Acquisition

Sampling time: allows to choose every how many seconds the acquired data must be saved
Path: data file saving path

Elapsed Time: total data acquisition duration
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BMS MODULE

{E>l BMS management v1.3.vi

Fie Edt Operate Tools Window Help
General Setting ~ Module BMS I Data Processing | Data Processing 2
Z =
el 4
Module 1 -BMS |
Pack 1
Cell olkage [V Tempersture [°C]| Battery Current [&
cell 1 Cell2 Cell 3 cell4 | M
I r I I 1 0,2
13,3 §3,295 13,3 13,3 100-
Cell5 Cell6 Cell 7 cella 50
133 13,235 13,205 13,295 ie
1475
Module 2 - BS |
Cell ¥oltage [W] Temparaeal[oC]| Pack 2
cel s Cell 10 Cell 11 cel 12
1329 32 |32 1329 %
13, 3, 3 13, 100=
Cell 13 Cell 14 Cell 15 el 16 so<
13,298 13,302 13,298 13,298 e
| 14,52
Madule 3 - BMS |
- Pack3
Cell Yoltage [¥] Temperature [°C]|
Cel 17 Cell 18 Cell 19 cell 20 T3
13,234 253 {3,295 23 1007
503
[= Cellzz Cell23 Cell 24 :
e eGSRl B
<

Fig. 5.6 — BMS manager screen - Module BMS menu - .

From this menu, it is possible to view all the information submitted by the three modules.

It is therefore possible to view all 24 the cell voltage values, each sub-pack temperature value
and the battery current at the same time.

DATA PROCESSING

&=l BMS management v1.3.vi

fle Edt Cperate Tools Window Help

]

General Setting \ Module BM5 | DataProcessing I Data Processing 2 |
TAZZARI
ZE‘.
el

Data Frocessing

d.

Battery Yoltage [v]

5

7
70‘\
\

— 7327

b Battery Yoltags (Graph)
73,131
79,131
79,129+
79,1251

168

85 90
<)

105

i
218

C.

Ymax cell [¥] e Cell ¥max Mean Cel Yoktage [¥]

3,302 114 3,297
Wmincell [¥] N2 Cell Y¥min Dtvmax [#]
3,203 117 0,009

Variance

[p,0000080

STD.

[p,o0z82715

Cel oltage analysis d

@ alert Maimum Gap

Maxinium Gap

doi
Yimin Cell (/]
Ymax Cell [~
Mean Cell voltage RN
iU Gap ==
Manum Gap RN

Minimum Gap

0,1

@ alert Minimum Gao

Fig. 5.7 — BMS manager screen - Data Processing menu - .

In the Data processing menu, the battery voltage can be viewed as both an Instantaneous
value (a.) and atrend in time (b.).
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The box (c.) specifies which cell has the maximum voltage rating and its Value, and
additionally, which cell has the minimum voltage rating and its Value.

The same box (c.) also specifies the maximum difference between cell voltage values
(DVmax), and the average voltage calculated on the basis of all cell voltage values (Mean
Cell Voltage).

Finally, the bottom box (d.) shows the maximum voltage trend, the minimum voltage trend
and the mean voltage trend over time. It is possible to set two thresholds for the deviation
from mean voltage (Maximum Gap and Minimum Gap): when these thresholds are
exceeded, an alarm is activated.

DATA PROCESSING 2

File Edit Operate Tools ‘Window Help

||»

General Setting | Module BMS | Data Processing  Data Processing 2 ‘

TAZZARI

ZESRS

Data Processing 2

Cell level {Graph)

4,2-
4] Maximum Cell ¥ltage [v]
A ¥ Alert Charge
;].4, 2
3,8+ 9
3,6
23,44 Fiest Charge level [¥] First Charge level
o g o
232 ¢ 9
=}
=
T 34
]
Z,8 [
' Dischargey
2,6
4 S—— vl [v] Firsk Discharge level
irst Discharge leve
2,4 S y—— g 9
lz,8
4
25
Alert Discahy
157‘55 153‘59 Minimum Cell Yoltage [V] oer e
Time: 2,5
- X ¥
| L
{Time ﬁg,Déiﬂi
Alert Charge A
[r— S— - & YI :
el volaze 1 & Frstchorse el ERAANYN
: : R ]

Fig. 5.8 — BMS manager screen - Data Processing 2 menu - .

In the Data Processing 2 menu, the minimum cell voltage and maximum cell voltage trends
are shown. 4 alarm thresholds can be set, beyond which an alarm message is activated.
The four thresholds can be set to suit user requirements.

To quit the BMS manager software, just press the red button key on the instrument bar in the
top left corner.
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6. PICKit2

PICKit 2 software function

This software allows the BMS system software to be upgraded every time that a new version
is released by Tazzari GL.

To upgrade the BMS system software, access must be obtained to the type RJ12 programming
connectors of the BMS Electronic Control Unit and of the three BMS modules (circled in the

figure):

Fig. 6.1 — BMS Electronic Control Unit and BMS Modules programming connectors.

How to connect peripheral devices
e Do not install any software not supplied by Tazzari GL.
e When the software used requires plugging a peripheral device into a service
PC USB port, exclusively use the port indicated by the arrow in this photo or
the PC USB port indicate by the label “<— USE THIS USB”
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e Never connect two USB devices to the PC at the same. Failure to observe
this recommendation may cause failure of your PC.

The first thing to do is switching on your service PC; plug the PICkit 2 programmer into the
USB port.

Fig. 6.2 — PICKit 2 programmer.

Before connecting the programmer to the BMS peripheral devices (Control Unit and/or

Modules), the vehicle key must be turned to the OFF position and the F1 and F2 fuses must

be removed.

Connect the PICKit2 programmer to the BMS peripheral device to be programmed and launch
PICk:]

the PICKit2 software mesze.

N.B.: BMS peripheral devices can be programmed without having to remove them from the
machine: just open the plastic casings to expose the RJ12 programming connectors.
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Fig. 6.3 — PICkit 2 programmer plugged in the service PC and in the peripheral device to program (in
this photo, the BMS electronic control unit).

PICKit 2 software

After launching the software, check that the Power, Target and Busy LEDs are all lit at the
same time and that the following screen page is displayed:

"' PICkit 2 Programmer @|§|@
File DeviceFamly Programmer Tools  Wew  Help
dsPIC30 Configuration
Device: dsPIC30F5011 Corfiquration:  C100  $03F 8783 310F

User IDs: 330F 0007 COO3

Checksum:  FCOG

PICKit 2 found and connected \
# PIC Device Found @ MicrocHIP

[ ] VDD PFICki:2
O on 50
[ Read ][ wiite H Veiify ][ Erase H Blank Check ] [ MCLR ol L/

Program Memory
[#] Enabled [HexOnly | Source: [None [Empty/Erased)

ngao FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF A
0010 FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FEFFFF
n0zo FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF
0030 FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FEFFFF
0040 FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF
00so FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FEFFFF
0060 FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF
0070 FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FEFFFF
noao FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF
0090 FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FEFFFF
0040 FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF
00ED FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFE w

EEPROM Data

Auto Import Hex
[#] Enabled | Hex Only v +wirite Device
000 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF & Ficad Device +
010 FFFF FFFF FFFF FFFF FEFT FIFT FFEF  FEFF Export Hes File

0z0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF  FFFF e
030 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF » Plcklt 2

Fig. 6.4 — PICkit 2 programming software.

Press the key corresponding to the Import Hex item in the File menu and, in the Import Hex
File search window, select the file with the .hex extension containing the latest software
version released by Tazzari GL.
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STZ: SERVICE TAZZARI ZERO - SERVICE KIT SESSION

Comai | L3 souce e “ ori-m
Device:
3 = liesface 0015 01 bes
sl ] = Mockde BHS | 0 3 01 b
Checkaum Domumenti | =hModue D45 3 vLhex
reeenn
[ Deshkico
[Epsmaal i ;
S
Progeam Med -
Documeni
F] Enabled
0000 ¥ 3
o0 '_f,!
noz0 PY Paouedd
0030 ¥ Ciiepial
0040 ¥ -
| 0 501 hex 2l ]
toso 3 Home fie: rteface BM5_07 hes L Apa
00&0  FN  fscss diee  Tipofe HEX B » | Aneds
0670 T

0GRO FFFFFF FFFFFF FRFFFY FFRFFR FFFRFF FRFFRF FFRFFR FFFFFF
0080 FEFFFF FYFETF FETFET FEFTFT FYFAET FYTFET FPATFE PTFIET
00AD  FFFFFF FFFFFF FRFFFY FFRFFF FFFRFF FRFFRY FFRFFF FFFFFF
00D0  FEFFFF FFFITF FETFET FPOFFT FFFOFF FOTFET FPETIT FTFIFF

EEPHOM Dala TE———
] Endbiéd | HeaxOngy | = Wiln Dervce
000 FFEF FFFF FFFF FFFF FFFF FFFF FFFF FFFF & Fead Dvce +
OL0  FFFF FFFF FFFE FFFY FEFY FITE FEFY FERF Evpol Hex Fls

020 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF =
o rrer revr vree s voer rove e roee | PICKIE 2

Fig. 6.5 — PICkit 2 programming software — hex. file loading

After selecting the suitable software for the peripheral device which is being programmed, the
following screen page will be displayed.

"*PICkit 2 Programmer

Fle DeviceFamily  Programmer  Tools  View  Help
dsPIC30 Configuration
Device: dsPIC30F5011 Corfiustion: C305 003F 8743 Z10F

User Ds: 330F 0007 CO03

Checksum: D303

# Hex file sucessfully imported. @ MIERDCHIP

T 5 \%D PICkit 2
i)
[ Read H wiite H Verity H Erase H Blank Check ] 0O n:gm

Program Memory

Enabled e: C:\source hesInterface BMS_0T hex

onoa 040100 000000 00GCCC OQBCCC OOGCCC OOBCCC O0ACCC OO6CCEC 4
oolo 006CCC O0SCCC 006CCC 00BCCC 0QO6CCC O04DF4 006CCC OOBCCC
onza 006CCC OOGCCC A0ACCC OQBCCC 006GCCC O0GCCC Q0ACCC OQBCCC
oozo 006CCC O0SCCC 006CCC 00BCCC 0QO&CCC O0SCCC 006CCC OOsCcCo
onda 006CCC OOGCCC A0ACCC OOBCCC 006GCCC 005112 Q0ACCC OQBCCC
ooso 006CCC O0SCCC 006CCC 00BCCC 0QO&CCC O0SCCC 006CCC OOsCcCo
onsa 006CCC OOGCCC A0ACCC OQBCCC 006GCCC O0GCCC Q0ACCC OQBCCC
ooTa 006CCC O0SCCC 006CCC 00BCCC 0QO&CCC O0SCCC 006CCC OOsCcCo
onga FFFFFF FFFFFF 00GCCC 006CCC 006GCCC O06CCC Q0ACCC OQBCCC
oosa 006CCC O0SCCC 006CCC 00BCCC 0QO&CCC O04DF4 006CCC OOBCCC
0nan 006CCC OOGCCC A0ACCC OQBCCC 006GCCC O0GCCC Q0ACCC OQBCCC
O0EO 006CCC O0SCCC 006CCC 00BCCC QO6CCC O0SCCC 006CCC OOBCCC

EEPROM Data

[¥] Enabled | Hex Only v
000 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF & Fiead Device +
010 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF Export Hes File

0z0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF e
030 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF & Plcklt 2

Fig. 6.6 — PICkit 2 programming software — hex. file loaded.

Now press the Write key to complete programming; at the end of the programming phase, the
following screen page will be displayed.
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ICkit 2 Programmer.
File DeviceFamily Programmer Todls Wiew  Help
dsPIC30 Configuration
Device: dsPIC30FS011 Corfiquation:  C306 003F 8743  310F

User IDs: 330F 0007 CO03

Checksum: D303

P S Mmoo

( DD PICKit 2

]
l Read H wiite H Veiify H Erase H Blank Check ] E?&ELH 502

Program Memory
[¥] Enabled [HexOrly | Source: [Cisource hertinteitace BMS_0T hex

ngao 040100 000000 O06CCC 00GCCC O06CCC O0BCCC Q0GCCC OOGCCC A&
0010 00ECCC 006CCC 00BCCC 0QO6CCC 0QO6CCC O04DF4 006CCC OOBCCC
n0zo 006CCC A0ACCC OOBCCC 006GCCC 00GCCC OOGCCC Q0ACCC OQBCCC
0030 00ECCC 006CCC 00BCCC 0O6CCC 0QO6CCC O0SCCC 006CCC OOsCCe
0040 006CCE A0ACCC OOBCCC 006GCCC 00GCCC 005112 Q0ACCC OQBCCC
00so 00ECCC 006CCC 00BCCC 0O6CCC 0QO6CCC O0SCCC 006CCC OOsCCe
0060 006CCC A0ACCC OOBCCC 006GCCC 00GCCC OOGCCC Q0ACCC OQBCCC
0070 00ECCC 006CCC 00BCCC 0O6CCC 0QO6CCC O0SCCC 006CCC OOsCCe
noao FFFFFF FFFFFF 006CCC 006CCC 006GCCC O06CCC Q0ACCC OQBCCC
0090 00ECCC 006CCC 00BCCC 0QO6CCC 0QO6CCC O04DF4 006CCC OOBCCC
0040 006CCC A0ACCC OOBCCC 006GCCC 00GCCC OOGCCC Q0ACCC OQBCCC
00ED 006CCC 006CCC 00BCCC 0QO6CCC QO6CCC O0SCCC 006CCC OOBCCC

EEPROM Data

Bl i [ty
000 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF # Ficad Device +

010 FFFF FFFF FFFF FFFF FEFT FIFT FFEF  FEFF Export Hes File

0z0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF  FFFF e
030 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF » Plcklt 2

Fig. 6.7 — PICkit 2 programming software — hex. file programmed.

Unplug the PICKit 2 programmer from the now programmed peripheral device; the peripheral
device is now ready to be used.
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/. Connectto LOGGER

Connect to LOGGER software function

This application enables to display and save information on the battery voltage trend with
respect to an absolute time reference.

Hard Disk Input - Output RTC - Lagger: Systern General Time (GT) Shate
Open Data Save Data [ - - Time [AskLogger [oo~ - [oo - [o0 Time
Actual Time ) )
[ s ] Date [0 o .o Day (B
. E o

Apt:ve — Serial Mumnber SYNC - Logger:
s;nacug;‘;.{t -. ' [t | s [ oot [ [ o [ 000204 | (synchronization time)
o
[0 T Time

from File

b}
@
o
o
=1
=
%
N
&

Ack Logger
Data Update Read Lagger [+ 4] Dats = Svngcﬁru
from Logoger Serial Mumber
- )

1307
125%
1207
115Y
1107
105Y
1007
95y
ay
85Y
0¥
5V
0¥
65 %
60 Y
55Y
50%
£

35y
30¥
257
0%
5%
10y

5%

Fig. 7.1 — Connect to LOGGER software screen .
How to connect peripheral devices

The first thing to do is switching on your service PC; plug the USB/serial adapter cable into
the USB port. Now connect the USB/serial adapter cable to the 232/TPL Data-logger
Converter device.

Finally, connect the 232/TPL Data-logger Converter to the Battery Data-logger installed on
the vehicle.

Fig. 7.2 — Peripheral device connecting procedure.

It is now possible to launch the Connect to logger software o=l
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Once launched, the software will read “Capture... Data from Logger” in the top right
corner. A few minutes’ wait will be necessary before being able to view the battery voltage
trend over time.

Hard Disk Input - Cutput RTC - Logger: System General Time (GT) e
5 Op 'u_alta S a [z2 - 15 -]zt Time [ask Logger [ :fo ;o Time
o from File Actual Time
b = (00«00 o0 Date [ o0 o0 Day
M e Serial Number .
: ial port SYNC - Logger:
H [aecT oo [ 11 2z [ 33 [ 234667 | (synchronization time) ot o
g~ LOMD
N ¢ come 13 fo0 - 00 Time — mm
- Data Update Read Logger 5 sz s[10 pate e
@, “,\ DATA from LOGGER
- 1

130¥
125%
120¥
115¥
110¥
105¥
100¥
ayY
W0V
Y
0¥
I5¥
o0V
65 Y
0¥
35V
S0¥

40¥
R )
0¥
25¥
20%
15¥
0¥
5¥

17/03/2010 10.00.00
¥=0

Fig. 7.3 —Connect to LOGGER software screen — Displayed battery voltage -.

The features available on the software instrument bar are described here below:

R a.| -

ch

3 =) _ C.
- Active

e ccrial port *§
- o b
E v COM?2

=

d.
Fig. 7.4 — Connect to LOGGER software screen — instrument bar 1/4 -.

Data Update
from Logger

The first section of the instrument bar shows:

a.
b.
C.

The battery voltage that is being acquired by the Data-logger

The communication port options to select (the default setting is COM1)

An icon showing that a connection with the battery Data-logger has been established
(after connection this icon will no longer be visible)

The Data Update from Logger button allowing Data-logger data content to be
updated in the software
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Hard Disk Input - Qutput
Open Data

Save Data

to File

from File

Serial Murnber
Lol | ot |t | s | R | e
f.

Read Logger
g. Serial Mumber

Fig. 7.5 — Connect to LOGGER software screen — instrument bar 2/4 -.

The second section of the instrument bar shows:
e. The buttons to use to save a chart to the disk (Save Data to File) and to view a chart
previously stored to the disk (Open Data to File)
f. The serial number of the Data-logger (17 alphanumeric characters) matching the VIN
of the vehicle on which the device is installed
g. A button in which to read the Data-logger serial number (Read Logger Serial
Number)

RTC - Lagger:
h | | -] Tme [askLogger
‘' [ Dbate actual Time
SYMC - Logger: J.

[synchronization time)

o Time . kLk-
sk Logger
ol e

Fig. 7.6 — Connect to LOGGER software screen — instrument bar 3/4 -.

The third section of the instrument bar shows:
h. RTC - Logger (Real Time clock): it shows the absolute time used by the Data-logger
for battery voltage data acquisition
i. SYNC - Logger (Synchronization Time): it shows the absolute time on which the
Data-logger was started
j. Button to read the RTC from the Data-logger
k. Button to read the SYNC from the Data-logger

System General Time (GT) Ctats
0 : oo : oo Time | N | Max
00 o0 (00 Day |Re e peee

of range

l. Nout of (pyp000 | pooo00
range
000000 | 0OODOD

Average LILILITILIL

Fig. 7.7 — Connect to LOGGER software screen — instrument bar 4/4 -.
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The fourth section of the instrument bar shows:
I.  System General Time: shows the service PC absolute time

m. Stats: shows certain statistical quantities that are critically important to establish

whether the battery pack is being correctly used.
n. The Quit Logger key can be used to quit this software.

MIN

MAX

Max out of range

Shows the longest time
during which battery
voltage has gone below
75V

Shows the longest time
during which battery
voltage has gone over
90V

N out of range

Shows how many times
the battery voltage has
gone below the 75V
value

Shows how many times
the battery voltage has
gone over the 90V value

Shows the minimum | Shows the maximum
Value voltage value reached | voltage value reached

by the battery by the battery

Battery voltage average value calculated on the
Average

basis of all the acquired values

The chart also shows the points at which battery voltage has reached its maximum (green

circle) and minimum (red circle) values.

b

-

With the @
key.

Press the

A

TAZZARI

key to return to the previous screen.

key, two chart points can be selected where to zoom in by pressing the

Tampering with the files generated by the “Connect to LOGGER” software will
imply the loss of all battery pack guarantee rights.

Y Yk
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8. Data saving

Data saving function

The software supplied with the service PC allows in many cases files to be generated
containing information on the vehicle status and operation — which must then be transmitted
to the Tazzari GL technicians.

With this software it is possible to copy data to the supplied USB key to then transfer the data
to other PCs equipped with an Internet connection.

How to connect the peripheral device

A USB memory stick has been supplied. Whenever data have be copied from the service PC,
the memory stick must be inserted in its slot.

Fig. 8.1 — USB key plugged into service PC.

é e Only and exclusively use the USB port indicated by the arrow in the photo
or the PC USB port indicate by the label “<— USE THIS USB”
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After inserting the USB key, launch the Save DATA on USB key software by double-clicking
L4

Saeiiian

on the special desktop icon “&is™,
All the files will then be automatically saved to the USB key.

The following folders will be saved to the key:
e DATI_BMS: folder in which the files created with the BMS Manager software are
contained
e LOGGER_DATA: folder in which the files created with the Connect to LOGGER
software are contained
e IMAGES: folder in which the files created with the print feature of the EyePlus
software are contained

e OUT: folder in which the files created with the Data Log menu of the EyePlus
software are contained

== Save DATA on USH key

Fig. 8.2 — Saving data to USB key.

A PC with an Internet connection can then be used to send these files to the Tazzari GL after-
sales service.

e After copying the files to another PC, it is advisable to delete all the USB content
before more files are copied from the service PC.

e It is advisable to ensure that the used PCs are virus-free and without any
application software which might damage the service PC if transferred on the USB
key.

¢ Do not attempt to connect your service PC to the Internet.
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STZ: SERVICE TAZZARI ZERO - SERVICE KIT SESSION

9. Movement control device

Movement control device function

The movement control device must be only and exclusively used when, due to malfunctioning
or break down, the vehicle will not move even after correctly performing the starting
procedure.

Fig. 9.1 — Movement control device.

How to connect the movement control device

The movement control device must be connected to the interface board via the B17 connector.

Fig. 9.2 — B17 connector on the interface board.

To obtain access to the interface board SE/EVO, exposing the B17 connector, Touch control
board must be removed (see photo).

et

Fig. 9.3 — Tazzari Touch system removed.
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Movement control device operation

The movement control device is equipped with a 3-position switch.

Setting the selector to its central position will put the car in neutral; setting the selector to the
position 2 will select forward travelling; setting the selector to the position 1 will select
reverse travelling.

The meaning of each position is explained on the device.

2 — Fwd travelling

0 — No travelling
1 - Rev travelling

Fig. 9.4 — Movement control device — positions explained.
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10. Procedure for spare parts orders/warranty claims

1. Enter the webiste: http://www.tazzari-zero.com

2. Click on the “DEALER AREA” link.

& e O oo o A
MADE I ITALY | HOME  PLANET 26RO SALES NETWORK
G R0 EMIS

3. If you want to request parts under warranty, click on “WARRANTY CLAIM”, if you
want to order some spare parts, click on “ORDER SPARE PARTS”

& 2-C |0 Y A

DEALER AREA
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4. On the Table’s list, please click on the ones that contain the parts you want.

Group of spare parts list

5. Identify the part and select it by clicking on the square box on the right of the
description. 7

L= I | D wow.taman-zar0.0om dzakr apap =t svanot= 12507 1

Spare parts list

Wiew the artusl cnse and rhe revenue o -2 deslasahn e the pars

222611053CM00

2226111281000

6. Using the “+” and “-“ buttons, select the desired quantity (next to the selected
quantity, you can see how many parts of that kind are present on the car). WARNING:

the price is referred to 1 (ONE) part.

7. Click on “UPDATE” to save your choice on the order’s list.
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8. Repeat this operation for every part you want. At the end return to the main page of
the “DEALER AREA”.

9. Check the order’s list, insert the COMPLETE VIN number and a detailed explanation
of the problem. 1t’s recommended to upload photos and videoclips with the function
“Upload new files, delete or rename existing files”.

VIN Number Example:

ZLF260001SEQ0XXXX (Classic)
Z1LF260002SE00XXXX (Classic Right Hand Drive)
ZLF260003SEQ0XXXX (Special Edition)

10. Click on “SAVE” (only for the Warranty Claims) and on “SEND ENQUIRY™, then
follow
bt i e ordlth i InStI’UCtI
ons.

Send warranty claim

11. The enquiry will be send to the Service Team that will examine it and will forward the
order. To obtain the warranty, you have to send back to Tazzari GL the defected parts
within 30 days from the receipt of the spare part.

The shipping must have the following documents:
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— Warranty code;
— Description of the part;
— Tazzari code.

After the verifications made by Tazzari GL, the warranty and the labour time will be grant.
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Encoder Replacement

RECOMMENDATIONS BEFORE BEGINNING TO WORK:

« Turn the vehicle key to its OFF position.
« Remove the fuses F1 (15A) and F2 (10A). Some sparking can be observed when

removing or inserting the fuses F1 and F2: it is caused by the on-board electronic
circuit capacitors and should not be regarded as a fault.
+ Press the main emergency control.

. Do not carry out any adjustments or servicing while the vehicle is on. Moving
ol parts such as the drive system or motor cooling fan can cause severe injuries.

« The motor fan can still work when the instrument panel is off and the main safety
control has been released, because it is automatically operated when the motor
reaches a temperature of 70°C. Only carry out any required maintenance after the
motor has cooled off.

REQUIRED TOOLS

e 5.5mm double open end wrench
e 5mm Allen key
e MEDIUM-strength thread locker

Sequence 1

Raise the vehicle on the lift to allow access to the drive motor, after having pulled the parking
brake.

IMOLA
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Encoder Replacement

Sequence 2

Remove the filter located on the motor cooling fan. The filter is snap-fitted on the cooling fan.

Sequence 3

Remove the cooling fan by unscrewing the four hex head self-tapping screws. Use the
supplied 5.5mm open end wrench to do this.

Sequence 4

Be careful not to cut the fan electric input lines and move the fan to expose the rear part of the
motor where the encoder is located.
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Encoder Replacement

Sequence 5

The encoder is now accessible; to remove the encoder, its 4 Allen screws and two fixing
flanges must be removed.

Sequence 6
After unscrewing the fixing screws, the encoder can be extracted.

Sequence 7

After releasing the 4-way plastic connector, the encoder can be removed.
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Encoder Replacement

Sequence 8

Now connect the new encoder and place it in its seat.
Position the anchoring flanges and screw down the 4 Allen screws without tightening hard.

« Coat the 4 Allen screws with some MEDIUM-strength thread locker.
« Tighten the Allen screws in a crossed pattern as shown in the photo to prevent
incorrect encoder installation or its accidental movement out of its seat.

Sequence 9
Mount the cooling fan on its metal support and fix it with its 4 hex head self-tapping screws.

Sequence 10

Install the filter on the cooling fan.
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Battery Pack Replacement

RECOMMENDATIONS BEFORE BEGINNING TO WORK:

b. - The drive batteries contain flammable substances and irritants. Do not tamper with
i the batteries in any way and do not force open or break the plastic casing
containing the active cells.

« A spent battery disposed freely to the environment poses an ecological hazard
because of its contained cells. After replacing the battery, return the old one to your
nearest waste collection point.

« Do not use the vehicle unless the battery is fully efficient.

« Turn the vehicle key to its OFF position.

« Press the main emergency control.

« Remove the fuses F1 (15A) and F2 (10A). Some sparking can be observed when
removing or inserting the fuses F1 and F2: it is caused by the on-board electronic
circuit capacitors and should not be regarded as a fault.

according to charge levels. This is a potentially dangerous voltage. Do not touch
the battery terminals.

« Your vehicle batteries can release current up to a few thousand Amperes if short-
circuited. Do not work near the battery terminals with metal tools.

. Before servicing the batteries, operators must remove any potential conductors of
electric current such as metal watches, bracelets, rings, chains etc.

é « The measured voltage at battery leads is comprised between 65 and 90 Volts,

Spent batteries must be returned to Tazzari GL so that the contained active cells can be
recycled, optimizing the energy cycle necessary to produce new batteries and actively
contributing to environmental protection.

Handle batteries with care after removing them from the vehicle as they can still deliver
potentially dangerous current. Protect the battery leads with insulating material or store the
batteries in wooden or plastic crates whenever this is possible. Do not expose the batteries to
direct sources of heat or direct sunlight. Batteries must be returned to Tazzari GL exclusively
through an authorized after-sale center, which will suitably protect and package the batteries
for transport so as to prevent any harm to persons or property.

ﬁ « The lithium contained in the batteries is flammable. Never short-circuit the battery
leads, never expose the batteries to sources of direct heat, always protect the batteries
from exposure to naked flames or sparks.

REQUIRED TOOLS

Phillips screwdriver

Small-size Phillips screwdriver
Flat-tip screwdriver

Pliers

13mm insulated open end wrench
4mm Allen key

10mm open end wrench
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Battery Pack Replacement

BATTERY PACK REMOVAL

Sequence 1

Before replacing a battery pack, turn the vehicle key to its OFF position, press the emergency
switch and disconnect the fuses F1 (15A) and F2 (10A).

Sequence 2

To expose the rear battery packs, remove the driver’s and passenger’s seats from the vehicle
by unscrewing the four Phillips screws located on the two aluminum plates.

Remove the plastic covers from the driver’s and passenger’s seat supports by gently working
the door seal.

It is now possible to remove the two seats, by lifting them at the front and pulling forward.
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Battery Pack Replacement

Sequence 3

By using a 4mm Allen key, remove the two BMS Module box and Equalizer supports.
To do this, you must first cut the plastic clips securing the BMS Module to its metal support;
you will then be able to unscrew the socket head screws.
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Battery Pack Replacement

Sequence 4

Before disconnecting the battery pack electric connections, remove the grey power inlet
provided on the battery charger.

Sequence 5
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Battery Pack Replacement

It is now possible to disconnect the electric connections provided on the battery i.e.:
e Power wires;
e Signal wires connected to the batteries through Faston connectors;
e Temperature sensors.

ff . To perform these operations use suitably insulated tools.

Sequence 6

By using a 4mm Allen key, remove the 4 screws fixing the battery charger to the vehicle on
the driver’s side and position it as shown in the photo (plastic cover facing the batteries).

On the passenger’s side, use a 4mm Allen key and a Phillips screwdriver to remove the 4
screws fixing the converter aluminum support to the vehicle and to remove the converter from

its support.

Remove the fuse and relay located on the converter and on the converter aluminum support.

f} . Be very careful not to allow any contact between any components’ metal parts and the
battery terminals.
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Battery Pack Replacement

Sequence 7

Remove the two stops located on the batteries and pictured here below. Remove the two
battery packs using an electro-mechanical lift. Lift by the special handles provided on the
battery packs.

Sequence 8

To obtain access to the front battery pack, open the front hood and use an additional support
to keep it open as pictured.

By using a Phillips screwdriver, screw out the 6 screws fixing the vehicle front hood to the
vehicle frame.
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Battery Pack Replacement

If the vehicle is pre-set for Superfast and/or Multifast fitting, remove the following
components:

Headlamp access plug (Use a flat-tip screwdriver as shown in the photo);
Power inlet for Superfast pre-setting;

Signal inlet for Superfast pre-setting;

Optional Multifast selector.
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Battery Pack Replacement

Sequence 9

Remove the 5 hex head screws and nuts securing the battery fixing support as shown in the
photo.
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Battery Pack Replacement

Sequence 10

It is now possible to disconnect the electric connections provided on the battery i.e.:
Power wire;

Signal wires connected to the batteries through Faston connectors;

Temperature sensor.

Current sensor (remove the current sensor by unscrewing the two self-tapping steel
Screws).

CE . To perform these operations use suitably insulated tools.

Sequence 11

Remove the battery pack by using an electro-mechanical lift. Lift by the special handles
provided on the battery pack.

CE . Be very careful not to allow any contact between any metal parts and the battery
terminals.
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Battery Pack Replacement

BATTERY PACK INSTALLATION

Sequence 12

Position the rear battery packs with the help of an electro-mechanical lift.

Make sure that the rear battery packs are correctly positioned with the bottom surface in
contact with the aluminum stop (as pictured).
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Battery Pack Replacement

Sequence 13

Insert the battery fixing pads, after checking that the pad has been tightened as shown in the
photo.

Screw in the lock nut to lock the battery pad.
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Battery Pack Replacement

Sequence 14

By using a 4mm Allen key, fix the 4 screws securing the battery charger to the vehicle on the
driver’s side. Be very careful not to allow any contact between the metal parts and the battery

terminals.

On the passenger’s side, use a 4mm Allen key and a Phillips screwdriver to fix the 4 screws
fixing the converter aluminum support to the vehicle and the converter to its support.
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Battery Pack Replacement

f} . Be very careful not to allow any contact between any components’ metal parts and the
battery terminals.

Sequence 15
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Battery Pack Replacement

Position the front battery pack with the help of an electro-mechanical lift.

fi . Be very careful not to allow any contact between metal parts and the battery terminals.

Sequence 16

Install the 5 hex head screws and nuts fixing the battery anchoring support as shown in the
photo.

Check that the brake hoses are securely fixed to the battery pack support with the special
plastic clips.
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Battery Pack Replacement

Sequence 17

It is now possible to carry out the required electrical connections on the front battery pack i.e.:
e Power wires;

e Signal wires connected to the batteries through Faston connectors;
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Battery Pack Replacement

Each signal wire is marked with a number near the Faston connector, showing the

connecting point for that Faston on the battery.
The corresponding numbers on the battery are shown in the figure here below. The

battery “+’ is circled in red on the battery terminals.

e Temperature sensor;

e Current sensor (install the current sensor by tightening the two small-sized self-
tapping steel screws).

A . Carry out these operations by using suitably insulated tools.
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Battery Pack Replacement

Sequence 18

It is now possible to carry out the electrical connections on the rear battery packs i.e.:
e Power wires;

e Signal wires connected to the batteries through Faston connectors;

Each signal cable is marked with a number near the Faston connector, showing the
connecting point for that Faston on the battery.
The corresponding numbers on the battery are shown in the figure here below. The

battery ‘+’ is circled in red on the battery terminals.
5>

144 TAZZARIGROUR ZE=a
e Special Edition — EVO Rev. 0/2011 - riproduzione vietata el 4



Battery Pack Replacement

e Temperature sensors;

ft « Carry out these operations by using suitably insulated tools.

Sequence 19

Reconnect the grey power inlet on the battery charger.

LS

y !"'ﬁl o
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=
>

Sequence 20

By using a 4mm Allen key, fix the two BMS Module box and Equalizer supports.
After fixing both supports, install the BMS Modules that had previously been removed by

securing them with plastic clips.
When fixing the supports, make sure they do not protrude beyond the seat supporting plates.
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Battery Pack Replacement

Sequence 21

It is now possible to install the seat support plates (on both the driver’s and the passenger’s
sides) fixing them with the 4 self-tapping screws.
Then, the plastic covers must be re-placed and the door seals fitted around the door profiles.

el
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Battery Pack Replacement

Seqguence 22

Install the front hood by reversing the order of the disassembly operations.

Sequence 23

Connect the fuses F1 (15A) and F2 (10A).

Some sparking can be observed when inserting the fuses F1 and F2: it is caused by the on-
board electronic circuit capacitors and should not be regarded as a fault

Sequence 24

When the vehicle starter key is turned, the BMS fault light must be off or it must indicate a
reserve condition if the installed battery pack is not charged.

If the BMS fault light is flashing, check that the signal wires have been correctly connected to
the battery pack.

TAZZARIGROU,

P w147
e Special Edition — EVO Rev. 012011 - riproduzione vietata z el 4



