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2 BATTERY DISCHARGER at constant current

ATTENTION To reduce the risk of
electric shock, do not remove cover.
Refer servicing to qualified service personnel.

Read the Instruction Manual carefully
before use.

Explanation of Graphical Symbols

We congratulate you on your choice of premium product, designed to satisfy the
most rigorous requirements. This product is covered by warranty.

The relative warranty certificate is attached to the Instructions Manual.

If the Manual is not provided with this certificate, please ask your retailer for a copy.
For further references, please write the serial number in the proper space:

The lightning flash with arrowhead symbol, within an equilateral triangle, is intended to alert
the user to the presence of uninsulated “dangerous voltage” within the equipment’s

enclosure; that may be of sufficient magnitude to constitute a risk of electric shock to
persons.

The exclamation point within an equilateral triangle is intended to alert the user to the
presence of important operating and maintenance (servicing) instructions in the literature
accompanying the equipment.

[ Serial No. ]

Information contained in this Manual relates to Zivan S.r.l. property which reserves
the right to supply for the exclusive use of customers.
No other use is allowed without a written authorization supplied by Zivan S.r.I.

Zivan S.r.l. will be not responsible for inaccuracies contained in this manual due to

print or translation errors. Zivan S.rl. has the right to make changes or
improvements, also for the user interest, without prejudicing the essential
characteristic of operation and safety.

Copyright © 1999 by Zivan S.r.l.
Second Edition
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Installation and safety instructions

The ZIVAN battery discharger has been designed to provide safety and reliability. It is necessary to
observe the following precautions in order to avoid damage to persons and to the discharger:

Read the installation instructions contained in this Manual carefully. For future reference, put the
Manual in an accessible place.

Fix the discharger to a stable and flat surface. In case of installation on an elevated surface, it is
recommended to check carefully that the discharger is securely placed.

Ensure all ventilation ports are not obstructed, to avoid the overheating. Do not put the discharger
near heat sources. Make sure that free space around the discharger is sufficient to provide adequate
ventilation.

Protect the discharger from water infiltration. Do not pour liquids inside the case.

Verify that the available supply voltage corresponds to the voltage that is stated on the discharger
name plate. In case of doubt, consult a retailer or local Electric Supply Authority.

For safety and electromagnetic compatibility, the discharger has a 3-prong plug as a safety feature,

and it will only fit into a grounded outlet. If you can not plug it in, chances are you have an older,
ungrounded outlet; contact an electrician to have the outlet replaced. Do not use an adapter to defeat
the grounding.

To avoid damaging the power cord, do not put anything on it or place it where it will be walked on. If
the cord becomes damaged or frayed, replace it immediately.

Verify that the nominal voltage of the battery to be discharged is lower or equal to the voltage stated
on the discharger name plate.

Do not lengthen the supplying cables, because it would cause some mistake of voltage reading
appearing on the display. If it is necessary lengthen the cable by minimum length pieces and with a
suitable gauge as to minimize the additional voltage drop (for compensation settings, the instructions
contained in this manual).

Do not try to service the discharger yourself. Opening the cover may expose you to shocks or other
hazards.

If the discharger does not work correctly or if it has been damaged, unplugged it inmediately from the
supply socket and from the battery socket and contact a retailer.

To be noted: The shown drawings in this manual correspond to the 80V-150A model.

ZIVAN D01014
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Introduction

The ZIVAN battery discharger at constant current is an indispensable portable device to control the
efficiency state of a battery, whether used or new.

It has been designed to replace in a much preferable manner, the classical and bulky power resistor
blocks, retaining its reliability, but with the flexibility of electronic equipment.

In the recent years the type of battery present on the market have multiplied, and each battery type has
its own charging and discharging features.

Anyway, due to the importance of the electric traction today, which allows both a rational employ of the

power resources and a minor disturb of the ecological balance, it is proper to forward some explanation
concerning the traction batteries.

A traction battery is usually employed as main power source for the propulsion of industrial vehicles.
The lead-acid accumulator is an electrochemical device which accumulates, as chemical power, the
electrical power supplied during the charge, in order to feed it again, during the discharge.

One battery is characterized from two size: voltage and capacity.

Voltage:

Each lead-acid cell has a 2 Volt nominal voltage (regardless of their sizes)

In order to have higher voltages you have to connect in series more cells, forming in that a “BATTERY” of
cells.

The nominal voltage of a battery is obtained multiplying by 2 the number of cells in series.

The voltage at open circuit, of a cell at rest, depends on the electrolyte density:

Vo =p +0,84 where: Vo = cell voltage in V (Volt)
p = electrolyte density in kg/dm?

Example: with a density 1,26 kg/dm? you have Vo = 2,1V.

The sulphuric acid concentration decreases during the discharge and consequently the electrolyte density
decreases, becoming therefore an indicator of state of charge.

In a state of full charge, the voltage of a single cell is actually included between 2,07V and 2,12V,
according to the electrolyte temperature and density. The discharging process causes a decrease of the
voltage value, more or less sensible in conformity with the discharging rate. This voltage drop becomes
rapid as the voltage approaches the end of discharge, beyond which it is not recommended to proceed.

Capacity:

It is the quantity of electricity which can be supplied from the accumulators to an external circuit, before
the voltage decreases under the final limit value and it is obtained multiplying the intensity of discharging
current 1 by the discharging time t expressed in hour:

C=Ixt where: C = capacity in Ah (amperhour)
I = discharging current in A (ampere)
t = discharging time in h (hours)

The capacity of traction battery is usually referred to a discharging rate of 5 hours (C5), because the real
battery exploitation is supposed to be in a 8 hours working day comparable to a constant discharge ata 5
hours rating:

In this case you have the correlations:

C5
C5=Inom x5h ; Inom = —

5h
which finds the nominal current of a traction battery.

D01014 ZIVAN
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Battery discharge
Two methods exist to check the charging state of the battery:

1) The measuring method of the electrolyte density.
The electrolyte density is measured by means of an instrument called hydrometer.
This measurement have to be carry out with the maximum care and it has the drawback of depending on
the temperature.
In case of an electrolyte temperature equal to 30° you have:

density of about 1,26 kg/dm? (30 °Bé): charged battery

density included between 1,26 kg/dm? (30 °Bé) and 1,20 kg/dm? (24 °Bé): battery partly
discharged

density less 1,14 kg/dm? (18 °Bé): battery fully discharged

2) The measuring method of the voltage during the discharge.

The minimum voltage values of the single cell that can be reached during the discharge depend on the
discharging current in conformity with this correlation:

Vstop = 1,7385 — 0,0385 x where Inom = nominal current =—

Inom 5h
| = discharging current

Thus discharging with a current intensity equal to 5 hours rating (i.e. | = Inom) the voltage at which the
discharging must stop is:
Vstop = 1,7 Volt/cell

Operating directions

The ZIVAN battery discharger employs the measuring method of the voltage during the discharge.

Such method usually requests the discharging of the battery with constant current till the reachment of the
discharging limit voltage Vstop.

The property of keeping the battery discharged current constant can be obtained only from an electronic
device which changes its own resistance in conformity with the changing voltage. According to the
applied battery voltage and to the required discharging current, the discharger automatically selects some
different resistors and, with MOSFET technology at 20kHz, executes, through an adjustment of PWM
(Pulse Width Modulation), the change of duty cycle necessary to keep constant the current in conformity
with the change of battery voltage.

The high frequency electronic control provides smooth DC current draw from the battery, with no ripple.
By means of the timer with automatic shut-off it is possible to fix the discharging time. That allows to carry
out some partial discharges and in that way to increase the flexibility of the equipment.

Block Scheme
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Employing directions

1) Ignition of the discharger
Connect the equipment to the current socket and operate the switch found on the back panel.
On the display it appears for few instant:

e I SLHRRGER
STUHN Sl A e s S

In case of employ of the model with the two units:

a) Make sure that the two units are switched off.

b) Connect the linkage cable to the sockets of parallel interface.

¢) Switch on the second unit (the one without display).

d) Switch on the main unit.

If this procedure is followed, the display shows double the current compared to the one of the single unit:

vt g et £ S HHARGER )
ST Sl SHAL e R

It is recommended to switch on first the second unit and then the main unit, because on the contrary the
equipment would discharge twice the current set and shown on the display. If the current desired is within
the working range of the main unit, it is not necessary to use the second unit.

After the introduction the display communicates to connect the battery:

CONHHELRT THE BHYTERY

2) Connection to the battery
Connect the battery respecting the polarity (in case of reversal the display inform about the mistake).
In case you want to determine the capacity, ensure that the battery has first been fully charged.

3) Setting out of parameters
In this phase, characterized by the SET writing appearing on the display, it is possible to set out the

discharging parameters I, Vstop and T, while Vbat shows the voltage value read at the time of
connection to the battery.

Pgl=20: 8 Ualop=19,7
HE=1515 SET] HE=SS ks

Select the flashing discharge parameter by means of the button SET (through which you change from a
parameter to the other) and set out the required value by means of the two button- and +.

o] lolle] @

+ START / STOP
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