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1. System features:

Compliant with the requirements of the
EN 54-4:2001+A1:2004+A2:2007
and EN 12101-10:2007+AC:2007 standards
and pt. 12.2 of the Regulation of the Minister of
Interior and Administration of the Republic of
Poland of 20.06.2007
The CONFI-DSO is a program for designers that
has been designed with BOSCH to support the
DSO configuration
Calibration of batteries using the installer
interface
Internal memory of the last 30 events is available
via the LED display
LED optical indication
Output voltage readings
Readings of the output current during battery
operation
Resistance of the battery circuit readings
Failure codes with history
Ethernet communication:
o Built-in powerful web server
o Online remote monitoring of operating
parameters for a period of around 100
days: voltage, current, and the resistance
in the battery circuit
o Eventlog of up to 32768 power system
failures
o Automatic email notifications about power
failures
o SSL email encryption
o Remote battery test
o The battery operating temperature
readings from the period up to 5 years
o Areal-time clock (RTC) with battery
backup
o RTC synchronization with external NTP
server
The PSG3LA LED panel for optical and acoustic
indication compliant with the PN-EN54-16
standard for evaluating the DSO system
operation
The LZxxxx safety strip with overcurrent fuses,
surge arresters and a dummy connector
Single-phase or 3-phase power supply
230 V AC LDxxxx voltage distribution terminal
Grounding terminals
Full wiring of the housing adjusted individually
for each configuration
Dimensions of RACK cabinets: 24U(600x600),
36U(600x600), 42U(600x600, 600x800),
45U(600x600, 600x800), 50U (600x800)
Protection Class: IP30L
Batteries included
Mounting bracket for batteries
Mounting shelves for sound system equipment
(controller, routers, amplifiers)
Support for up to 2 strings of batteries
27,6V DC Uninterruptible Power Supply
High efficiency (up to 90%)
320W-1000W power supply units of the
PS24DSOxxxx series.

Independently protected outputs for OUT1...9
amplifiers

Three independently protected power supply
outputs for ROUTER1...6 router outputs

Fuse status control

LED indication of fuse failure for all outputs
Microprocessor-based automation system

The measurement of the resistance of the battery
circuit

Automatic temperature compensation of the battery
charging

Battery test

Two-phase battery charging

The accelerated battery charging function
Battery electrical continuity control

Battery voltage control

Battery fuse status control

Battery charge and maintenance control
Under-voltage protection (UVP).

Battery overload protection.

Battery output protection against short-circuit
Battery discharge current control

Output voltage control

Acoustic indication of failure

Adjustable indication time of the 230 V AC power
failure indication

ALARM - technical output of collective failure
Technical input of collective failure EXTi
Technical outputs - relay type.

EPS — technical output of 230 V AC power failure
indication

PSU — technical output of power supply failure
indication

APS technical output of battery failure indication
Protection types:

o SCP short-circuit protection

o OLP overload protection

o OHP overheat protection

o Surge protection

The shelf for firefighter's microphone - optional
accessory

The DSOS24V firefighter's microphone power
supply unit compliant with the PN-EN 54-4 and PN-
EN12101-10 standards, and article 12.2 of the
Regulation of the Minister of Interior and
Administration of the Republic of Poland of
20.06.2007 - optional accessory

The enclosure of the DSOS24V-PU firefighter's
microphone - available as an option

The AWO506 End of Line (EOL) Supervision Board
- available as an option

Forced cooling --fan panel with a thermostat,
optional accessory for 24U, standard for 36U, 42U,
45U, 50U

Warranty:

o Power supply unit — 3 years from installation
date, but not more than 3,5 years from date of
manufacture

o Batteries — 1 year from installation date.
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2. Technical description.

2.1. General description of the power supply system of the DSO.

The DSOP24V power supply system is designed for uninterrupted supply of Voice Alarm Systems requiring
stabilized voltage of 24 V DC (-15%, +20%). The system can be equipped with a 320 — 1000 W power supply unit
with independently protected outputs for 5 or 9 audio amplifiers (each with 1000 W power), 6 routers, and 1
controller.

The power supply is designed to supply 24 V DC power to the controller and routers while the power
supply is powered directly from a 230 V AC mains supply. In the case of mains power loss, all devices immediately
switch to a 24 V DC battery backup. The entire DSO system with batteries is configured to provide the alarm and
supervision within the time required by the regulations when using backup power.

The DSO power supply system is housed in a RACK 19" enclosure with a space for additional equipment
and appropriate battery packs. The power supply unit uses maintenance free Sealed Lead-Acid (SLA) batteries
(AGM or gel batteries, included)

The system allows connection of 1 or 2 strings (circuits) of batteries, each with up to 230Ah, which allows for a total
capacity of 460Ah.

Power supply from the power grid can be supplied to the cabinet in the form of 1-phase or 3-phase
connection, which depends on the total power consumed by the DSOdevices.

The power supply unit is equipped with a system for measuring the resistance of batteries. Battery
monitoring is performed independently for each installed battery string.

The power supply is equipped with an additional Ethernet module with a 10Base-T/100Base-TX interface
to connect to the Internet. Such a configuration enables the remote monitoring of the Voice Alarm System over the
Internet from anywhere. The Ethernet module has a built-in powerful web server that allows remote monitoring of
the current status of the power supply in the browser of any PC computer. In addition, an email alert allows sending
information about the system status in case of certain events.

The CONFI-DSO program is designed for the proper and fast configuration of the DSO cabinet; based on
the implemented design parameters, the program selects a complete power supply system taking into account the
required backup time.

2.2. Electrical scheme.
Figure 1 shows an exemplary wiring diagram inside a DSO cabinet for a 3-phase 230 V / 400 V AC
connection.

Power outputs

for routers 24V
- P SAFETY CONTACT STRIP DSO Power Supply Unit Technical outputs
+ =| [+ B — e ‘\‘_m @)
e -
= ey = = [——ﬂ
+ - [+ -] e A
| S SREEEREE B
£
POWER SUPPLY 3x230/400VAC ‘;&9 fpower output
‘IE, or controller 24V Power outputs for amplifiers 24V
© —
9
INDICATION PANEL
3 o ® © l [ «'@m} Q}_
I ﬁ I o 2 o
>
POWER STRIP
DUMMY
< CONNECTOR e
« - =
> C
POWERING THE POWER SUPPLY UNITS

THERMOSTAT

FANS PANEL (OPTION)

Fig.1. Block diagram of the DSO power supply system.
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3. The design of the Voice Alarm System.

The design and all components of the DSO are based on the RACK 19" cabinet (Protection Class: IP30),
containing all components of the system. Depending on the system and the number of devices, the height of the
cabinet is adjusted individually. The available dimensions are: 24U(600x600), 36U(600x600), 42U(600x600,
600x800), 45U (600x600, 600x800), 50U (600x800).

For easier installation of equipment, the interior space is fitted with individual mounting shelves for each
unit. If a call station (firefighter's microphone) is to be mounted in the rack, a dedicated pull out shelf will be added
to facilitate the use of the microphone.

The equipment installed inside the cabinet can be accessed via the glass front doors, removable side
walls, and rear doors. In addition, the use of two types of locks, separate for the front and rear doors, restricts
unauthorized access. The cabinet can be mounted on a metal base with a height of 100 mm or wheels allowing it
to move freely.

The DSO power supply system includes full wiring (of appropriate length and cross-section of wires) which
can be adjusted individually for each configuration.
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Fig. 2. Sample configuration of a DSO cabinet.

Table 1. Components of the RACK cabinet.
Component
No.

Description

The LZxxxx safety strip.

The PSG3LA LED panel for optical and acoustic indication.

230 V AC LDxxxx voltage distribution terminal.

The PS24DSOxxxx power supply unit.

The compartment for the RAWP600RZ fan panel with a thermostat.
Batteries

The compartment for DSO equipment: the controller, routers, amplifiers, and firefighter's
microphone.

O

Q PO
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Table 2. Technical parameters of RACK cabinets.

Mounting dimensions el b= el b= L
H=24U H=36U H=42U H=45U H=50U
External dimensions 600x600x1303 | 600x600x1837 | 600x600x2103 | 600x600x2236
[mm] [mm] lub lub 600x800x2459
600x800x2103 | 600x800x2236 [mm]
[mm] [mm]
Weight 66kg 76kg - 89kg - 91kg
(600x600mm) (600x600mm)
- 104kg - 106kg 1224
(600x800mm) (600x800mm)
Static load 1000kg
Protection class IP30
Notes: - The set includes a base with a height of 200mm or a set of wheels

- Glass front door
- Two types of locks, separately for the front and rear doors
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4. Components of the DSO cabinet.

The equipment of each DSO cabinet includes the elements necessary for the proper operation of the
system. These components, depending on their intended use, protect the electrical system against overvoltage or
short circuit, supply power to the receivers, and ensure proper signaling or cooling of the installed equipment in the
RACK cabinet.

If the device comes in several models, they are selected automatically by the CONFI-DSO program
supporting the DSO configuration.

4.1. The LZxxxx safety strip.

Safety strip is fitted with circuit breakers, surge arresters, and a dummy connector.

The main overcurrent circuit breaker disconnects the 230 V / 400 V mains from all system devices. In
addition, the power supply circuit is fitted with an overcurrent circuit breaker allowing its disconnection, e.g. for
maintenance purposes, without disconnecting other devices of the DSO. In addition to the main switch, it is fitted
with “type 3” surge arresters compliant with the EN 61643-11 standard.

The dummy connector includes overcurrent circuit breaker which can be switched on regardless of the
status of the main switch.

BATTERY
PROTECTION psu MAIN SWITCH

SURGE
ARRESTERS

-::. .
JHRY

@ ®6E@6®

Fig.3. The LZ1F1B safety strip.

[ovacoman comecron

el
’ I (Gorzmo serwone zvac) (zovscommn comecron )
J_LIW‘E gl
@ 0 ® ©
Fig.4. The LZ3F1B safety strip.
el

BATTERY PROTECTION

BATTERY 1 BATTERY 2 AN SWITCH
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% D@6 ®

Fig.5. The LZ1F2B safety strip.
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Fig.6. The LZ3F2B safety strip.

Table 3. Components of the safety strip.

Component

No. Description

Battery fuse inserts

09

A 230 V maintenance socket.

The overcurrent circuit breaker of the 230 V maintenance socket.

Surge arresters

The overcurrent circuit breaker of the power supply unit of the DSO.

0000

The main overcurrent circuit breaker.

Safety contact strip is connected to the mains. The access is obtained by removing the front cover. The
connection to the power system is shown below.

o -] ) (C )

® |/
7\
4

[ ]
]
3

BIRIAC A

120 20620 o[z 020 o0
| |

E(Ii ) ( ) ( ——C T = =

Fig.8. Connection to the power system — 3-phase 400 V AC connection.
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Table 4. Technical parameters of safety strips.

type 3 (D) according to the EN
61643-11 standard

Model LZ1F1B LZ1F2B LZ3F1B LZ3F2B
Connection to the mains Single-phase 230 V 3-phase 3x230 V /400 V
The main overcurrent circuit breaker. 1 + N-pole 3 + N-pole
C16 or C20 C16 or C20
The rated short-circuit breaking The rated short-circuit breaking
capacity 6kA capacity 6kA
Surge protection L, N L1, L2, L3, N

type 3 (D) according to the EN

61643-11 standard

The overcurrent circuit breaker of the

power supply unit 1 - pole, C6
63A0r100A | 2X83A0T | g3 aori00a | ZXE3AC
ircui i 2x100 A 2x100 A
Battery circuit protection 22x58mm 22%58mm 22x58mm 22%58mm
442000 @M) | 115000 @my | 442000 @) | 105000 (am)

Recommended cable parameters

OMY 3 x 1.5 mm®...4 mm*
YLY 3 x 1.5 mm?...4 mm?

OMY 5 x 2.5 mm®...4 mm®

YLY 5 x 1.5 mm?...4 mm?

Standard RACK 19”

Dimensions H= 3U

4.2. 230VAC LDxxxx voltage distribution terminal.

The voltage distribution terminal is equipped with 230V connection sockets and is used to supply
components of the DSO. Depending on the number of devices and the amount of power consumption, the terminal
can have a l1l-phase or 3-phase connection. The 3-phase version enables a more uniform load per phase of the

power grid. The terminal is placed in the rear of the cabinet.

L L
O O
Fig. 9. A LD1F6G voltage distribution terminal.
L1 12 L3
O O
Fig. 10. The LD3F9G voltage distribution terminal.
Table 5. Technical parameters of distribution terminals.
Model LD1F6G LD3F9G
The number of outlets 6 9
Protection Cl16 or C20 3xC16 or 3xC20
Dimensions Standard RACK 19”
H=1U

10
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4.3. The PSG3LA panel for optical and acoustic indication.

The optional panel for optical and acoustic indication compliant with the PN-EN54-16 standard indicates
the status of the entire DSO system. It is equipped with three LEDs, a sounder, and a reset button of acoustic
indication.

The panel can indicate three different operating states

CONTROL — Normal state, indicating the presence of mains power.
ACOUSTIC INDICATION - Fire alarm status, acoustic indication ON
FAILURE — Fire alarm status, acoustic indication ON

The indication panel is fitted with two alarm signal inputs:
- ACOUSTIC INDICATION
- FAILURE

Inputs should be connected to the control panel or other signaling device. For proper signalization, the
terminals must be normally (without failure) opened; in the case of failure, they must be closed. A voice alarm
signal or failure indication triggers the appropriate optical and acoustic indication. The button on the front panel
allows muting the acoustic signal, while the optical signal remains unchanged. Once the failure is cleared, the
optical and acoustic indication will automatically be stopped and the green indicator will light up to indicate that the
system is operating properly.

!
® @
Fig.11. The indication panel - front view.
O © b - ::ISURE @ © (@)
~8/AcOUSTIC INDICATION
GND[~ 5 |

© @

Fig.12. The indication panel - rear view.

Table 6. Components of the PSG3LA panel for optical and acoustic indication.

ComNp(()).nent Description
@ LED lights for optical indication.
Acoustic indication reset button
Connector:
ACOUSTIC INDICATION; normal operation — terminals are opened
@ Indication — terminals are closed
FAILURE; normal operation — terminals are opened
Indication — terminals are closed
+ 24V / GND power supply terminals
@ Acoustic indicator.

11
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Table 7. Technical parameters of the indication panel.

Supply voltage: 10=30V DC

Current consumption 30mA

Optical indication LED lights:
Green — ,CONTROL”
Red — ,ACOUSTIC INDICATION”
Yellow — ,FAILURE”

Acoustic indication: - Piezoelectric indicator ~60dB /1m

Technical outputs:
- ,, ACOUSTIC INDICATION” | Normal operation (no failure) - terminals are opened
Alarm - terminals closed

- ,FAILURE” Normal operation (no failure) - terminals are opened
Failure indication — electrical contacts are closed
Terminals ®0,51+2mm (AWG 24-12)
. . Standard RACK 19”
Dimensions H= 1U

Example of connection of the optical-acoustic indication panel to the DSO controller is presented below.
The CONTROL OUT connector has an OC (open collector) output that can be configured for failure and voice
alarm indication.

LT
EEELEELLL
40408040 A0 AN

CONTROL OUT
+24V -

(existing
connection)

@ FAILU_RLE

ACOUSTIC INDICATION
€L

Fig.13. The indication panel — example of connection to the controller.

12
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4.4. The RAWP600RZ fan panel.

The DSO cabinet is equipped with a ventilation panel located in the upper part of the housing to force the
air flow to the heat emitting devices. Normally, the ventilation panel is mounted in a 36U, 42U, 45U, 50U, and
(optionally) 24U cabinet.

The fans are controlled by a nearby bimetallic thermostat that allows setting the activation temperature in
the range 0-60°C with the adjustment knob. The fans are powered from the 230 V mains; in the case of the power
loss, they are switched off.

U U
e e =@
N (N =5
= € (G = ‘_{)

S P

0 =T\ AN (N
=0V (M) %&%%%
" gg&%@g% NS 5297

OOOT

Nn n
®

Fig. 14. Fan panel with the a thermostat.

Table 8. Components of the fan panel.

Component

No. Description

@ Bimetallic thermostat

On-off temperature control knob (in the range 0-60°C).

Airflow openings of the fan panel

The 230 V AC power outlet

The T 630mA fuse socket

0000

@ Fan power switch
Table 9. Technical parameters of the fan panel.
Supply voltage: 230 V AC / 50Hz
Current consumption Max. 0,3 A
Efficiency Max. 732m°/h
The adjustment of activation ARG
temperature BeB0HE
Thermostat type Bimetallic
Mounting in the RACK cabinet Mounted as standard — 36U, 42U, 45U, 50U
Mounted optionally — 24U

13




www.pulsar.pl DSOP24V

5. The PS24DSOxxxx power supply unit.

The PS24DSOxxxx power supply is the main component of the DSO power supply system supplying power
to the controller and routers of the DSO system during normal operation (mains supply operation) and performs
advanced battery charger functions.

Due to its modularity, the power supply can be configured in one of several possible variants, differing in
power, the number of outputs for audio amplifiers, and the number of battery strings. Depending on the design
requirements the power supply can have a power of 320 - 1000W and work with batteries with a capacity of up to
460Ah.

In addition, each power supply unit is equipped with an additional Ethernet module with a 10Base-
T/100Base-TX interface to connect to the Internet. Such a configuration enables the remote monitoring of the Voice
Alarm System over the Internet from anywhere.

Choosing the right power supply configuration taking into account all the requirements is done
automatically using the "CONFI-DSO" support program.

5.1. Block diagram.

The power supply unit is based on the high performance AC / DC inverter with an integrated power factor
correction PFC. The used microprocessor system is responsible for the complete diagnostics of parameters of the
PSU and batteries. The figure below shows a block diagram of the power supply along with the selected functional
blocks. The power supply unit is additionally equipped with the Ethernet communication module allowing remote
monitoring of system parameters.

J ]
== \ _ETHERNET * :IPSU
i [} e oy (]
. §AF’S
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] EALARM
o—[o]
L exi
F F gi‘
It } f } an M H i : ;- JCONTROLLER
\ FILTER| | PFC —|>|" g DI FILTER ] -
N I B B B Wi ] = B F L
CONTROL| A2 1 ROUTER 1-2

[ crL
PEC—T— | [Rea] D Teu] [«

F

ROUTER 5-6

AC/DC converter o
( - —é\fmow 1
=%,
— ouT 9
1

+—+———{BAT1

|

————{ A2

-,
0

Fig. 15. Block diagram of the power supply unit.
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5.2. Description of components and electrical contacts of the power supply unit.

The LED display with buttons on the front panel of the power supply allows signaling the status of the
power supply and displaying the basic parameters. Panel functions and operation are the same in all available
models.

(@) -

(@) @)

\ J

Fig. 16. Front panel of the power supply unit.

The figure below shows the rear panel of the power supply in the maximum configuration, i.e. the connector for
the two battery strings and the 9 outputs for the audio amplifiers. In other versions, the power supply can be equipped
with a connector for connecting one battery string and 5 outputs for connecting audio amplifiers.

Con 99 @ @ ®
P (Do) |

=0uT3+

=-0UT4+ =0UTS+ -0UTE+ =0ouT7+ =0UuTS+ =-0UTo+ o

=) B =)

<b @@@5 ®®

Fig. 17. Rear panel of the power supply in the maximum configuration.

-
=CONTROLLER+ =-OUT1+ =-0UT24

Table 10. Components of the power supply unit.
Component No. Description

"BAT1" and "BAT2" battery connector

LED light indicating the controller fuse status

The "CONTROLLER" 24 V power supply output of the controller
The controller power output fuse (F 10 A/ 250 V / 6,3x32mm)
Amplifier fuse status LED

The amplifier power output fuse (F 30 A/ 250 V / 6,3x32mm)
The 24V power supply output of the amplifier ,OUT1” + ,0UT9”
The router power output fuse (F 6,3 A/ 250 V / 5x20mm)

LED light indicating the router fuse status

The "ROUTER" 24 V power supply output of the router

The "ETHERNET" output

Input of the "TEMP" temperature sensor
technical output connector:

88600000000

EXTi  —technical input of collective failure

EPS  —technical output of AC power failure indication - relay type

PSU  —technical output of power supply failure indication - relay type
® APS  —technical output of battery failure indication - relay type

ALARM - technical output of collective failure of the PSU - relay type

CAUTION! In Fig.17 the set of contacts shows a potential-free status of the relay
which corresponds to a failure.

The 24 V power supply output of the indication panel

The 230 V power supply input

@@
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5.3. Control panel.

The power supply is equipped with a panel with buttons and a LED display that allows reading of electrical
parameters and reading the status of the power supply. The panel buttons are used to select and confirm the
parameter that is to be currently displayed. The 230 V AC, AUX and ALARM LED lights indicate the presence of
230 V AC voltage, 24 V receivers’ voltage, and the collective failure of the power supply unit, respectively.

Fig. 18. Control panel.

Table 11. Description of the buttons and LEDs of the LED panel.

Description

- Selection buttons

- Button confirming the selection

- Green LED indicating the presence of 230 V AC voltage

- Green LED AUX indicating the presence of 24 V AC voltage

- Yellow LED ALARM indicating the collective failure of the PSU

16
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5.4. Main menu.

The power supply has a menu from which you can view the current electrical parameters. A diagram
explaining the menu structure is shown below.
By default, the display shows the output voltage (section 5.4.1). Use the buttons to navigate through the following
parameters in the power supply menu: the battery current indicator (section 5.4.2), the resistance of the first battery
string (section 5.4.3), the resistance of the second battery string (section 5.4.3), the battery temperature indicator
(section 5.4.4), failure history (section 5.4.5), and current failures (section 5.4.6).

216
]

°
—

Fig. 19. Display menu

Table 12. Meaning of the display symbols.

Symbol Description

/1 Output voltage of the PSU [V]

I The current drawn from the battery [A] (displayed only during battery operation)

Resistance of the first battery circuit [mQ]

L:' Resistance of the second battery circuit [mQ]

11~ Battery temperature [°C]

I_ L I__, Failure history

QOO

F L C Current failures

11
5.4.1. Voltage indicator ,Uo” L/

The voltage indicator displays the output voltage of the PSU. If the voltage drops below 26 V or exceeds
29.2V the power supply will report a failure.
The resolution of voltage measurement is 0.1V and should be treated with caution. If a greater accuracy is

required, use a multimeter.

o8
5.4.2. The battery current indicator ,,l1o0” o

The battery current indicator displays the measured current drawn from the battery by the receivers during
battery-assisted operation. During normal operation, the "lo" parameter is not shown on the display.

The resolution of voltage measurement is 0.1 V and should be treated with caution. If a greater accuracy is
required, use a multimeter.

17
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- |
5.4.3. The battery circuit resistance indicator ,,rA1”, ,rA2” J H I J F)'—

The battery circuit resistance indicator shows the measured increase in the resistance in the first "rAl" and
the second "rA2" circuit of batteries connected to the power supply. The resistance is influenced by many factors.
- The quality of the batteries
- The quality of battery cables and connections
- The type of Fgar fuses

If the resistance increase exceeds 60 mQ, the power supply will report a failure.
The measurement result is displayed with a resolution of 1 mQ.

L or
5.4.4. The battery temperature indicator ,,t°C” L L

The battery temperature indicator displays the measured temperature of the batteries connected to the
power supply unit. The temperature measurement is used by the automation system of the power supply to
compensate the charging voltage.
The measurement result is displayed with a resolution of 1°C.

= &
5.4.5. Failure history “FLh” [l L I I
The power supply stores the last 30 failures in the non-volatile memory, allowing for a later review.
Use the ,<” or ,>” buttons in order to display the FLh parameter and confirm by pressing the "OK" button to browse
the failure history. The failure number and its code will be displayed. Pressing the "OK" button again will display the
next failure in the memory.

O The event log of the new power supply stores events that occurred during the performance tests at the
production stage. _' —' ,—

C 1.0

- Use the ,<” or ,>” buttons in order to display the "FLh" parameter @ @
Cl L
el
- Press ,OK” w

- The number 1, indicating the failure number in the memory, will be displayed
Then, after 1s., the next error code will be automatically displayed

b T

- Press ,OK” W

- The number 2, indicating the failure number, will be displayed ,—
Then, after 1s., the next error code will be automatically displayed

[
1Ll

- If there are more failures in the memory, press the "OK" button to display the next codes W

- The ,- - -, parameter on the display indicates the end of the failure list

18
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5.4.6. The current failures ,FLc” r I— L

In the event of abnormal electrical parameters during operation, the power supply will indicate a failure by
illuminating the corresponding LED on the panel and activating the acoustic indication (if not disabled).

The power supply unit can simultaneously signal several failures at the same time. In such a case, all failure
codes and their priority can be viewed in the FLc menu. While in the menu, each time you press the "OK" button on
the panel, the next error code that caused the failure is displayed. If several failures occur simultaneously, pressing
the "OK" button again will display the next code. The order of failure display is arranged according to priority. The
failures that are displayed first are of the highest priority.

The section 5.4.7 summarizes all failure codes that may appear during the power supply operation. The
individual codes are accompanied by appropriate optical signaling on the panel, acoustic signaling and the
activation of a dedicated technical output.

.
L L
- Use the ,<” or ,>” buttons in order to display the "FLc" parameter @ @

-
!

[

[
- Press , 0K’ =

- The number 1, indicating the failure number (highest priority) in the memory,
will be displayed
Then, after 1s., the error code will be automatically displayed

=y

- Press ,OK” @

- The number 2, indicating the failure number in the memory, will be displayed '_
Then, after 1s., the next error code will be automatically displayed

- If there are more failures in the memory, press the "OK" button to display the next codes @

- The "- -" parameter on the display indicates the end of the failure list = e o
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5.4.7. The list of failure codes.

The power supply will indicate a failure with the appropriate code on the LED display. To identify the cause

of failure, read the code found in the list below.

Table 13. The list of failure codes.

e Description o??éi(;ﬁ?i?:gl Causes, comments el
code ’ information
outputs
EPS No AC mains voltage
FO1 No AC supply - The power supply fuse on the safety strip is
ALARM X
switched off
F02 Fuse of the OUT1..9 PSU - Blown fuse in the output circuit OUT1..9 or the Section 5.7
or the controller. ALARM controller circuit
PSU - OFF on the LED display. RESET the power Section 5.7
|
Fo4 OMEEELE) (S U ALARM supply (turn the power off and on).
FO5 Undercharged APS - Batteries worn out Chapter 6
battery. ALARM - Undercharged batteries
. PSU - The voltage at the OUT output greater than
FO6 High voltage OUT. ALARM 29.2 \/
. - Power supply voltage too low, below 26 V
FO08 Faﬂurg o t_he . 2l - Failure in the charging circuit of the power
charging circuit ALARM -
supply unit
F09 Low voltage OUT. AEASI;JM - The voltage at the OUT output lower than 26 V
APS - The battery voltage below 23 V during battery-
=l e ALARM assisted operation
Low battery voltage - APS - The battery voltage below 20 V during battery- Section 6.5
F11 ) d . .
disconnection. ALARM assisted operation
F12 ;I:;itEXT' P ALARM - Activation of the input of collective failure EXTi SEHE S
F14 Failure of the PSU - Faulty temperature sensor Section 6.6
temperature sensor. ALARM - Disconnected temperature sensor
- Too high ambient temperature of the power Section 6.6
F15 Too high battery PSU supply.
temperature. ALARM - Batteries overloaded.
- Faulty batteries.
APS . Section 6.3
F16 No battery. ALARM - Unplugged batteries
F17 Faulty battery. ACEF\?M Batteries deeply discharged, voltage below 20 V Sl
F18 High resistance of APS - Batteries worn out Section 6.1
the battery circuit ALARM - Loose battery connection wires Section 6.2
PSU : o
F24 The router fuse. ALARM - Blown fuse in the output circuit of the router
Internal damage of PSU .
F50-F55 the power supply. ALARM - Service codes
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5.5. Configuration of power supply settings.
The power supply has a configuration menu from which you can configure the settings by changing or
activating certain parameters. A diagram explaining the menu structure is shown below.

216 |

@Eﬁ
QECES On) & EOn—EGH2S
®Ei=ff Ol < EOA-[CA*S
©E’jﬁ5ﬁ=ﬂ m(Z) [O0-%EP5*=
@:L’%%‘—'» Od <5 OFE*EU3*%
O 155 T <% DFRE 15

Fig. 20. Power supply configuration menu.

Table 14. Description of symbols.

Symbol Description iﬁ%‘mg{;sln
= Battery test — ,,tSt” Section
@ I: o | I: On — performing the battery test 5.5.1
Ton — battery test in progress 6.1
Calibration of the battery circuit” "CAL" Section
@ E HL On — Calibration 5.5.2
Ton — Calibration in progress 6.2
- F‘ C‘ EPS output delay - "EPS" Section
Adjustable time lag of the AC power failure 5.5.3
indication
@ 0.10 - 10s (factory setting)
1.0 -1min
10.0 - 10min
30.0 - 30min
1 Acoustic indication - ,,bUZ” Section
@ h Ll l_:' On — Acoustic indication on 5.5.4
OFF — Acoustic indication OFF
] 1{Z|| Turning off LED display backlight Section
@ | 2| | on-dimming on 5.5.5
OFF — dimming off
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5.5.1. Performing the battery test — ,,tSt” l: =l ,:

The "tSt" function runs a manual test of the batteries connected to the power supply. If the test result is
negative, it will be signaled by the power supply with an appropriate message, a beeping sound, while the APS and

ALARM technical outputs will change their status into opposite.

- Simultaneously press the ,<,>” rightmost and leftmost buttons and hold for
at least 5 seconds

- The ,tSt” parameter will be displayed

- Press ,OK”

- The ,On” parameter will be displayed
- Press ,OK”

- The information about starting the battery test will be displayed

- After the battery test, the ,tSt” parameter will be displayed

(In the event of a negative test result, the power supply will indicate a failure)

- To return to the main menu, simultaneously press the ,<,>” rightmost
and leftmost buttons

5.5.2. Calibration of the battery circuit” "CAL" E HL

The battery circuit calibration function measures the reference resistance in the battery circuits
independently for each battery string. Calibration should be performed after the installation of new batteries.

- Simultaneously press the ,<,>” rightmost and leftmost buttons and hold
for at least 5 seconds

- The ,tSt” parameter will be displayed

- Use the ,<” or ,>” buttons in order to display the "CAL" parameter

- Press the ,OK” button and hold it down for at least 5 seconds

- The information about the readiness for the calibration process will be displayed
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- Press the "OK" button - the calibration procedure is started (see section 6.2)

- To return to the main menu, simultaneously press the ,<,>” rightmost
and leftmost buttons

5.5.3. Setting the EPS output delay - "EPS” c F' 5

€

)
-

M
C
2

u |

=
-

|

|
L

L
Q

+

o

The power supply has a programmable delay function of the 230 V power failure indication. The time after

which the alarm is sounded can be selected from four available ranges:

- 10s (factory setting)
- 1min

- 10min

- 30min

The 230V power failure is indicated by changing the status of the "EPS" and "ALARM" technical outputs.

- Simultaneously press the ,<,>” rightmost and leftmost buttons
and hold for at least 5 seconds

- The ,tSt” parameter will be displayed

- Use the ,<” or ,>” buttons in order to display the "EPS" parameter

- Press ,OK”

- The information about the current setting will be displayed

- Use the ,<” or ,>” buttons to set the time lag
0.10 - 10s (factory setting)
1.0 -1min
10.0 - 10min
30.0 - 30min

- Press the ,OK” button to confirm

- To return to the main menu, simultaneously press the ,<,>
and leftmost buttons

” rightmost
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LU
5.5.4. Switching on / off the ,,bUZ"acoustic indication -

Failures that may occur during operation of the power supply are signaled acoustically.
The frequency and number of signals depends on the type of event.

Table 15. Acoustic indication.

No. Description Event
1 | 1 signal every 10s, battery No 230 V mains suppl
operation pply
2 |1 3|gngl every 10s, mains Battery failure, undercharged batteries
operation
3 | 2 signals every 10s, battery Low battery level
operation y
4 | Fast signals, battery operation The power supply will shut down due to discharged batteries
5 | Continuous signaling PSU failure (section 5.4.7)

i A
'— ,0 '-,
- Simultaneously press the ,<,>” rightmost and leftmost buttons — 5sek
and hold for at least 5 seconds @ + @
L

- The tSt” parameter will be displayed L :’ ':

3

L1130
0L C

- Use the ,<” or ,>” buttons in order to display the "bUZ" parameter

- Press ,OK”
- The information about the current setting will be displayed '.:, ,-,
e acoustio ncicationon T QIx20
OFF — acoustic indication off Il ,: ,:
Ll
- Press the ,OK” button to confirm @

| -
(g

- To return to the main menu, simultaneously press the ,<,>” rightmost -
and leftmost buttons @ + @

A4 1C
5.5.5. Turning off LED display backlight ,,dis" [f | I

The turning off LED display backlight function turns off display backlight after an idle time of 5 minutes
since the last key press. If the display backlight is turned off, pressing any button on the desktop re-activates the
display.

™
- Simultaneously press the ,<,>” rightmost and leftmost buttons . Bsek
and hold for at least 5 seconds @ + @
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- The ,tSt” parameter will be displayed

- Use the ,<” or ,>” buttons in order to display the "dIS" parameter

- Press ,OK”

- The information about the current setting will be displayed

- Use the ,<” or ,>” buttons to set the desired option
On — dimming on
OFF — dimming off

- Press the ,OK” button to confirm

- To return to the main menu, simultaneously press the ,<,>” rightmost
and leftmost buttons
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5.6. Technical Inputs/outputs EPS, PSU, APS, ALARM, and EXTi.
The power supply is fitted with relay indication outputs changing state upon the occurrence of a specific
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Fig. 21. Technical outputs/inputs of the power supply.

e EPS - output of 230V AC power failure indication.
Output indicating 230V AC power failure.

CAUTION! In Fig.21 the set of contacts shows a potential-free status of the relay, which
corresponds to AC power failure.

e PSU - output of power supply failure indication.
Output indicating PSU failure. Failure can be triggered by the following events:
- Battery voltage below 26 V
- Battery voltage higher than 29.2 V
- Failure of the battery charging circuit
- Fuse failure OUT1...9
- Router output fuse failure
- Overload of the PSU
- Too high battery temperature
- Temperature sensor failure
- Internal damage of the power supply

CAUTION! In Fig. 21 the set of contacts shows a potential-free status of the relay, which
corresponds to a failure of the PSU.

e APS - output of battery failure indication
Output indicating failure in the battery circuit. Failure can be triggered by the following events:
- Undercharged batteries
- Unplugged batteries
- High resistance of the battery circuit
- Battery voltage below 23 V during battery-assisted operation
- Fuse failure in the battery circuit
- No continuity in the battery circuit

CAUTION! In Fig. 21 the set of contacts shows a potential-free status of the relay which
corresponds to a battery failure.
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e ALARM —technical output of collective failure indication.
Output indicating collective failure. In the case of failure at any EPS, APS, or PSU output or at the EXTi
input, the collective failure signal ALARM will be generated.

CAUTION! In Fig.21 the set of contacts shows a potential-free status of the relay, which
corresponds to power supply failure (collective failure of the PSU).

e EXTi -technical input of collective failure.
The EXTi technical input (external input) indicates the collective failure and is designed to connect the
ALARM indication of collective failure from another DSO cabinet.
The indication of collective failure is used in complex systems consisting of several DSO cabinets and
allows sending a single failure signal to the fire system control panel.

=
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O0000000000000001Q
000000 00000000000
O0000000000000000

Fig. 22. The schematic diagram of connection of a collective failure signal.
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5.7. Technical outputs - connection with DSO controller.
The technical outputs are connected with wires to the Alarm System controller. The wires can be used to
connect the controller to the appropriate connector in order to monitor technical signals.

Al A3 A2 R
A1lAZ| AY R

Yy

ANALOG CONTROL IN
3 6

O . .
o / o a o o o o a a o o
TEMP
== EXTi L, L, - || 2av
ETHERNET + - -

EPS PSU APS ALARM

SC IREADY |1
CONTROL QUT HP

Fig. 23. The scheme of connecting the technical outputs to the DSO controller.

The configuration of Al, A2, and A3 outputs, depending on the functions performed, shall be made in the
controller itself and using a dedicated software.

5.8. Overload/short circuit of the power supply output.

In the event of short-circuit in any of the OUT1 ... OUT9 amplifier outputs, the controller output, or router
outputs, the corresponding fuse in the circuit is permanently blown. Restoration of the voltage at the output requires
fuse replacement (use a replacement of the same parameters).

The PSU has output overload detection function. In exceptional circumstances, if the power supply is
overloaded and the output voltage of the power supply drops below 20V, the power supply will disconnect all power
outputs. The ,OFF” parameter will be displayed Then, make sure that any of the amplifiers is not supplied from the
PSU during normal operation (at 230 V mains voltage) and RESET the power supply (turn the power off and on).
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6. The reserve supply circuit

The power supply is equipped with intelligent charging and battery control circuits that enable adequate
maintenance and monitoring of their condition.

The system allows connection of 1 or 2 strings (circuits) of batteries, each with up to 230Ah, which allows
for a total capacity of 460Ah. In order to ensure sufficiently long battery life, the charging voltage compensation
function is used, which, together with the temperature sensor, is responsible for adjusting the voltage at the battery
terminals depending on their temperature. It is recommended to place the temperature sensor between the
batteries.

If the power supply driver detects a fault in the battery circuit, then the appropriate indication and the activation
of the APS and ALARM outputs are triggered.

6.1. Battery test.

The PSU performs the battery test every 5 minutes. During the test the power supply controller measures
the electrical parameters in accordance with the implemented measurement procedure.

A negative result occurs when the continuity of the battery circuit is interrupted, the resistance in the battery
circuit exceeds the reference resistance by 60 mQ, or when the terminal voltage drops below 24 V. Such failure
may indicate a significant battery consumption or loosening of the connection cables.

The battery test can be activated manually from the menu of the power supply (see section 5.5.1), e.g. in
order to test the replaced batteries after periodic maintenance.

6.2. Calibration of the batteries.
The power supply is equipped with a battery calibration function to be carried out when replacing the
batteries with new ones

Replacing the batteries with new ones, fitting them properly and starting the calibration
procedure should be performed with full awareness of the risks that may result from improper
operations.

According to the guidelines of the Scientific and Research Centre for Fire Protection
and VdS, batteries should be replaced after 4 years of use regardless of their condition.

When replacing batteries, make sure that they are from the same manufacturer and from the same
production batch. Battery replacement must be carried out simultaneously for all battery strings.

During the calibration process, the power supply driver measures the reference resistance for the newly
installed batteries, including connections and other circuit components.

The result of the resistance measurement is influenced by many factors. It is recommended that the new
batteries should be recharged using an external charger before installing them in the cabinet.
In addition, during the installation, special attention should be paid to mechanical connections with the battery,that
is make sure that cable terminals are properly connected with the clamp caps and check the condition of the
connecting cables.

Starting the calibration procedure

- Simultaneously press the ,<,>” rightmost and leftmost buttons and hold for at —' —' ,—
least 5 seconds ' , '--’
®
5sek

- The ,tSt” parameter will be displayed @ @
- Use the ,<” or ,>” buttons in order to display the "CAL" parameter @t@
- Press the ,OK” button and hold it down for at least 5 seconds @ 5sek

S | - o 1 _
- The information about the readiness for the calibration process will be displayed '_’ , ’
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- Press the "OK" button - the calibration procedure is started

- To return to the main menu, simultaneously press the ,<,>” rightmost ,- ,

and leftmost buttons @ + @

The measurement of the resistance of the battery circuit is performed during the calibration process.
The resistance cannot exceed 60 mQ. If the resistance exceeds the permissible value, make sure that the wires
are properly connected to the batteries and whether the batteries are not discharged. After proper calibration of the
power supply, the controller stores the resistance measurements as reference values.

During normal operation, the PSU performs the battery test (accompanied by, among others,
the measurement of resistance increase in the battery circuit) every 5 minutes. If the resistance increase exceeds
60 mQ the power supply will report a failure at the APS and ALARM technical outputs.

6.3. Battery Detection.
The power supply driver checks the voltage at the terminals and, depending on its value, responds

appropriately:
Ugat below 20 V - faulty batteries, automatic disconnection from power supply circuits
Ugat above 20 V - battery OK, automatic connection to power supply circuits

6.4. Protection against the battery terminals short-circuit.

The PSU is fitted with a circuit protecting against the battery terminals short-circuit. In the event of a short
circuit, the control circuit immediately disconnects the batteries from the power supply so that there is no voltage
drop at the outputs. Automatic reconnecting the batteries to the power supply circuits is possible once the short
circuit is removed and cables are properly connected.

Caution! If the system uses two battery strings and the second string was connected during the short
circuit, then the fuse in its circuit will be damaged.

6.5. Under-voltage protection (UVP).
The PSU is equipped with the discharged battery disconnection and indication system. During the battery-
assisted operation, reducing voltage below 20 V+0.2 V at the battery terminals will disconnect the battery within
15 seconds and turn on acoustic indication.
Re-connecting the battery to the power supply occurs automatically once the 230 V mains voltage is restored.

6.6. Battery temperature measurement.

The power supply unit is fitted with a temperature sensor to monitor the temperature parameters of the
installed battery. The sensor is located near the battery so its readings should not be confused with the ambient
temperature. The measurement of the battery temperature and the charging voltage compensation extend the
battery life.
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7. Remote monitoring.

The power supply is equipped with an additional Ethernet module with a 10Base-T/100Base-TX interface
to connect to the Internet. Such a configuration enables the remote monitoring of the Voice Alarm System over the
Internet from anywhere.

RJ45

',/

LAN
INTERNET

Fig. 24. Explanatory figure showing the remote monitoring via the INTERNET network.

The Ethernet module has a built-in powerful web server that allows remote monitoring of the current status
of the power supply in the browser of any PC computer. In addition, an automatic email alert is available.
The messages contain information about the current errors, e.g.: "No AC power", "High resistance in the battery
circuit", "AUXn fuse failure", etc., with the exact time of failure. In addition, each event contains additional
information in the form of technical parameters recorded at the time of occurrence.

Time periods between alerts and types of initiating events are individually configured by the user.

7.1. Connection configuration.
To enable remote communication with the power supply, perform a pre-configuration of the built-in Ethernet
module. This configuration can be performed after connecting the power supply to the notebook as shown below.

|

Rj45

(I o

Fig. 25. Schematic diagram of the connection between PSU and computer.

Enter the IP address of the module in the web browser window. The default IP address is 192.168.1.100.
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& 192.168.1.100 c

If the entered IP address is correct, the module login page will be loaded on the browser screen.

_ language
| English [~
Name -
i User E
Password
\ |
‘ Login \

Pulsar Sp.j. Siedlec 150, 32-744 Lapczyca, Poland

Fig. 26. Ethernet module login page.

If your browser does not display the above page, then check the Ethernet configuration. In particular,
check:

- Whether the addresses of the Network Interface Card of the computer and the router are on the same

subnet, that is in the range 192.168.1.0 — 192.168.1.255

- The addresses of the Network Interface Card of the computer and the router must be different than the
address of the power supply, that is 192.168.1.100
The appropriate configuration can be made in the settings of the Network Interface Card.

== |- bbb et Bl i A N
4 Wiadciwoici: Potaczenie lokalne L2 L]

Wiaéciwoici: Protokét internetowy w wersji 4 (TCP/IPv4) @é]
Siec
Qagdine

Polacz, uzywajac:
o i - - Przy odpowiedniej konfiguradji sieci mozesz automatycznie uzyskad
5" Inel(R) Bthemet Connection 1217-LM niezbedne ustawienia protokofu IP. W przeciwnym wypadku musisz
E uzyskac ustawienia protokohu IP od administratora sied.

To polgczenie wykorzystuje nastgpuigcs skladniki: (") Uzyskaj adres IP automatycznie
3:;_ Klient sieci Microsoft Networks (@) Uzyj nastepujacego adresu IP:
B AVG network filter driver
g Hamonogram pakietéw QoS
.@ Udostepnianie plikdw i drukarek w sieciach M Maska podsied: 255 . 255 . 255, O
[ -2 Protokd! intemetowy w wersji & (TCP/IPvE)
- Protokd! intemetowy w wersji 4 (TCP/IPv4)

Fig. 27. NIC (Network Interface Card) settings tab.

Adres IP: 192 . 168 . 1 . 99

Brama domysina:

When the page opens, select the administrator name and enter the password. The default values are:
Name: = ,Admin”
Password = ,admin”

It is recommended to change administrator name and password after the first login.

The Ethernet Module allows you to restore the default login values in case they are lost. For this purpose,
remove the top cover of the power supply to access the module installed inside. Then locate the communication
module (see image below) and press the "INIT" button for approx. 5s.
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Fig. 28. The view of the Ethernet module.

The following default parameters will be restored:

IP address: 192.168.1.100
Administrator level:
Name: »Admin”
Password: ,admin”
User level:
Name: ,suser”
Password: ,suser”

7.2. Status T

After proper login, the main window will be loaded showing the current state of the DSO power system.
The available parameters that can be read include: the voltage at the power supply output, the state of the mains
supply (presence or absence), or fuse status. In addition, the battery block shows the current voltage, current
drawn from the batteries, temperature, and resistance values in both strings. The "Test" button allows you to
perform a remote battery test at any time.

A Status @ Informacje & Ustawienia ol Wykresy Historia  /* Aktualizacja C» Admin
Lista dostepnych,
zaktadek
DSO
Sygnalizacja stanu
bezpiecznikow
Sygnalizacja stanu .._-\ZaSHaCZ: 750W /(ontrc“er: x1 _
wyj$ ¢ technicznych g AC B ‘
zasilacza DSO '

ALARM

Urzgdzenia
—— zainstalowane
w szafie Rack

Parametry zainstalowanych Wzmacniacze: x5

akumulatoréw

FUSE Routery: x2

Przycisk wywotania zdalnego
testu akumulatoréw

Akumulator 1: 160 Ah
AKkumulator 2: brak

Fig. 29. The main screen view.
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7.3. Information 0

The "Information” tab” is presented below. The presented parameters are read-only.
Meaning of the menu items:

Date and time - date and time of the power supply unit of the DSO

Software version - version of the software controlling the PSU and Ethernet server

SIN - Serial number of the power supply unit

Configuration Number - the number identifying the DSO system configuration

Peripherals - Information about the current state of the peripherals of the power supply
Pulsar
www.pulsar.pl

A Status © Information £+ Settings oli Charts = History / Update G User

Date and time
Software version

SIN

Configuration number
MAC

Peripherals

Pulsar Sp j. Siedlec 150, 32-744 Lapczyca, Poland

Fig. 30. "Information" tab.

7.4. Settings Q

After selecting the "Settings" tab, you can configure the selected parameters of the power supply.
The modification is only available when logged in as an administrator.

The default login parameters at the administrator level:

Name: »Admin”
Password: »admin”
Pulsar
www.pulsar.pl
A Status @ Information ~ ¥¢ Settings  JiCharts  EHistory  / Update G Admin

Date and time
Password change

Device

Network settings
SNTP settings

E-mail

E save

Pulsar Sp j. Siedlec 150, 32-744 Lapczyca, Poland

Fig. 31. "Settings" tab.
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7.4.1 Date and time.
After entering the "Date and Time" settings, a window where you can set the system clock date and time is

displayed.

Date and time

Device time 18.07.2017 11:37:36
Browser time 18 lipiec 2017
11:37:36

Set the time from the browse

Time zone (UTC) 1 EJ

Daylight Saving Time 2

B save

Fig. 32. Setting the date and time of the power supply.

Device Time — The current time of the system clock of the power supply.

Browser time — The current time of local computer browser.

Set time from browser — Select to synchronize the time of the PSU with the time of the browser.
Time zone (UTC) — Time zone settings

Adjust clock for Daylight Saving Time — Automatic summer/winter time change
Press "Save" to confirm the changes.

7.4.2 Password change.
After selecting the "Change Password" option you can change the default user and administrator password

settings. It is recommended to change the default user and administrator passwords the first time you log on to the

system.
The new password must be entered twice in the appropriate fields. If both passwords are different then the field will

be highlighted in red.

Password change
Password - User scce
Repeat password
Password - Admin sosee

Repeat password

B save

Fig. 33. Password change.

Press "Save" to confirm the changes.

7.4.3 The device
Selecting the "Device option" displays a box, where you can type any name that identifies the power

supply. This name will be displayed on the "Status" home page as well as in email headers, event history files, and
graphs.
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Device
Name DSO

B save

Fig. 34. Name change.

7.4.4 Network settings.
Select the "Network settings" for access to the network parameters enabling the communication with the
power supply.

Network settings

DHCP
P 192.168.1.100
Mask 255
Gateway 192.168.1.1
HTTP port 80
Fig. 35. Network settings.

DHCP — automatic IP address assignment. Once selected, the IP address will be automatically assigned
to the PSU from a pool of free addresses each time the power is turned on. The fields of
subsequent IP parameters: Mask, Gateway - are inactive.

IP — Place to enter a fixed IP address. When selecting this option, enter the available IP address for
power supply identification.

Mask — Place to enter the IP subnet mask. It is usually expressed as 255.255.255.0

Gateway — gateway address. An address that usually allows you to access the Internet or communicate with
computers outside your local network.

HTTP port — The browser port number. The default value for http is 80.

7.4.5 SNTP settings.
After choosing the "SNTP Settings", you can configure SNTP parameters. The SNTP protocol allows
synchronizing the power supply time with the SNTP server based on UTC time.

SNTP settings

Enable
Port 123
P 40.118.103.7
Fig. 36. SNTP protocol settings.
Turn on - Enables the time synchronization function of the power supply
Port - SNTP server port number
IP - SNTP server address
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7.4.6 Email.
The DSO power supply allows sending email notifications to 2 recipients when a specific event occurs.
The function includes SSL-encrypted SMTP user authentication to maintain the security of your mail account.
After choosing the "E-mail" option, you can configure email client parameters.

E-mail
SMTP (SSL)
Enable
Port 465
P 1:9:1:1
Sender sender@domain_pl
Password
Receiver 1 receiveri@domain_pi
Receiver 2 receiver2@domain_pl
& Test e-mail
Errors
Fig. 37. The settings of the SMTP.
Turn on - sets up remote email notification
Port - Port number of the outgoing mail
IP - IP address of the outgoing mail
Sender - Email account address
Password - Email account password
Recipient 1 - Email address of the recipient 1
Recipient 2 - Email address of the recipient 2
Email test - Press to send an email to recipients

When you expand the "Errors"” option, it is possible to choose events, which will initiate notification sending.
When an email notification event occurs, the power supply will send the message to the recipients after the time set
in the "send automatically" field. A full list of events is shown in the window below.

Errors

Automatic send every 1 HOUrs

1 FO1 - AC power fail
F02 - AUXn fuse fail
F04 - Output overload

9

FO05 - Battery undercharged
FO06 - AUXn high voltage
F08 - Charge circuit fail
| FO9 - AUXn low voltage
| F10 - Low battery voltage
F11 - Low battery volt.- off
| F12 - External input EXTi
F14 - Temperature sensor fault

CSEEEE

g

ol

< § @

| F15 - High battery temperature

'l F16 - No battery

F17 - Battery fail

F18 - High battery circuit resistance
| F24 - AUXr fuse fail

| F51-72 - Service error

EREEE

<

Fig. 38. The list of events for email naotification.
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7.5. Graphs ol

The "Graphs" tab allows you to read the history of parameters (current, voltage, resistance in the battery
circuit, and temperature) in the form of graphs stored in the memory of the power supply.

During normal operation, the power supply registers the electrical parameters both at the output
and battery circuits and then stores them in the internal non-volatile memory. The parameters are saved every
5 minutes and the memory capacity allows recording for more than a 100 day period. The oldest log entries are
overwritten cyclically when storage is full.

The power supply unit has a separate space in the internal memory where it records the recorded battery
temperature. The parameters are saved every 6 hours, which allows recording the temperature for a period of 5
years. Thanks to this extended registration period, the user can check the range of temperature changes and
determine its impact on battery life.

The rated operating temperature of the batteries recommended by the majority of
manufacturers is 25°C. Operation at higher temperatures results in significantly reduced battery life in
such a way that the service life is reduced by half for each sustained temperature rise of 8°C above
the nominal temperature. This means that the battery lifespan, when operated at 33°C, can be
decreased by 50%!

The sample graph read from the DSO power supply is presented below.

Napiecie, Prad, Rezystancja Temperatura

Ubat Ibat Rbat

_ Uaux

28

20

Fig. 39. The view of the "Graph" tab.

To read the power supply event log, set the date range (start and end) from which the data will be
downloaded, and then press the "Download" button. Data reading starts with the latest entries and progress is
displayed in the bar above the graph. The read operation can be aborted at any time by pressing the "Abort"
button.

The graph presents the following parameters:

- Uaux - Output voltage

- Ubat - Battery voltage

- Ibat - Output current drawn from the battery
-R1 - Resistance of the first battery string
-R2 - Resistance of the second battery string

The graph window is automatically scaled with respect to the minimum and maximum values in the vertical
axis. In the horizontal axis, use the mouse wheel for manual scaling.
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The program allows you to save data from the graphs for later analysis. By pressing the "Save to file

button, the data is saved in the "csv" format, the individual columns are separated with a semicolon. The saved files
can be accessed by spreadsheets.

7.6. History

When importing the event log into a spreadsheet, you must select the "UTF-8" encoding
method and separate the columns with a semicolon. Otherwise, the imported text may be incorrectly
recognized.

The "History" tab allows you to read events recorded in the memory of the power supply. The available
memory can store a maximum of 32768 events.
To read the power supply event history, set the date range (start and end) from which the data will be
downloaded, and then press the "Download" button. Data reading starts with the latest entries and progress is
displayed in the bar above the table. The read operation can be aborted at any time by pressing the "Abort" button.
It is possible to read the whole history of the power supply at once. To do that, press the "Download all"

button.

No. Date and time

536 19.07.2017

535 19.07.2017,

534 19.07.2017

533 19.07.2017

532 19.07.2017,

531 19.07.2017

530 19.07.2017,

19.07.2017

528 19.07.2017,

527 19.07.2017,

526 18.07.2017

525 12.07.2017

524 13.06.2017,

523 13.06.2017

522 13.06.2017,

521 13.06.2017

520 13.06.2017,

OQQGOQOOPQPGOPOPOQg
[

Y]

©

519 13.06.2017,

10:05:53

09:34:03

09:33:19

09:05:31

09:05:29

09:05:19

08:36:10

08:16:42

08:16:30

08:16:27

11:47:09

06:45:33

13:54:27

13:37:19

13:36:44

13:36:38

13:34:25

13:34.01

Event

124 - Loged in, 192.168.192.135 (2)
124 - Loged in, 192.168.192.135 (2)
FO1 - AC power fail

115 - AUXn voltage ok

F09 - AUXn low voltage

125 - System start, (1)

124 - Loged in, 192.168.84.91 (1)
FO1 - AC power fail

106 - Battery temperature ok

F15 - High battery temperature

124 - Loged in, 192.168.84.91 (1)
124 - Loged in, 192.168.84.91 (1)
124 - Loged in, 192.168.84.91 (1)
125 - System start, (3)

126 - Firmware update

124 - Loged in, 192.168.84.91 (2)
124 - Loged in, 192.168.84.91 (1)

104 - Battery connected

Signals
0000110
0000110

0001111

1101111
1001010
0000000
0000110
0001111
1001010
1101010
1001111
1001111
1001111
0000000
1001111
1001111
1001111

1101111

Uaux [V] Ubat [V]

Ac A
AC - Off
LB - Off
EXTi - Off
EPS - Close
PSU - Close
APS - Close

ac g

3

]
H

ALARM - Close

0.0

27.3

27.4

Fig. 40. The "History" tab.

0.0

252

27.2

27.3

275

273

27.2

27.4

0.0

27.4

27.4

274

273

Ibat [A]

1.8

19

6.4

0.0

1.9

0.0

18

19

1.2

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

That ['C]
27
27
27
27
27
0
27
27
27
81
25

28

R1[Q]
none
none
0.002
0.002
0.002
none
none
0.002
0.002
0.002
0.002
0.002
0.002
none
0.000
0.000
0.000

none

R2 [Q]
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none

none

The event log is displayed in chronological order in the table. The table contains the information about the
exact time of occurrence of a certain event, the error code, the description of the event type, electrical parameters,
and the state of the individual technical outputs.

The history has two types of events that can be recognized by icon type:

Information about the system or return to the normal operation

Errors with information about failures.

The program allows you to filter events by content. After selecting the appropriate "Info" or "Errors" field
and selecting the event code, the program will automatically filter the page displaying only the appropriate

information.

The program allows you to save data from the graphs for later analysis. By pressing the "Save to file"
button, the data is saved in the "csv" format, the individual columns are separated with a semicolon. The saved files
can be accessed by spreadsheets.
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When importing the event log into a spreadsheet, you must select the "UTF-8" encoding
method and separate the columns with a semicolon. Otherwise, the imported text may be incorrectly
recognized.

7.7. Update.
The power supply unit supports the software update function via a file downloaded at www.pulsar.pl.
To update the power supply software you must:
- Download the latest version of the file at the www.pulsar.pl
- Press the "Search" button in the browser and enter the name of a data file previously saved to the disk
- Press the "Save" button - the new program will be loaded into the power supply

CAUTION! Do not turn off the power supply until updating the software has been completed.

Pulsar

www.pulsar.pl

f Status @ Information %% Settings  JiCharts ElHistory  / Update G Admin

Please seletect the DSOP24V1 XXX XXX bin file

Browse. .. X sSave

Pulsar Sp J. Siedlec 150, 32-744 Lapczyca, Poland

Fig.41. The "Update" tab.
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8. The CONFI-DSO program for designers.

The CONFI-DSO program is designed for the proper and fast configuration of the DSO (voice alarm
system) cabinet. The program has been designed with BOSCH; the main panel of the program is shown below.

PUIsar . Vprzv wspotpracy z firma
www.pulsar.pl CONFl DSO 28 (Q:V) BOSFH
: Technologia blizej nas

Input data Output data
Hold time [h] 24 LJ Max. Power of sound [W] 1000
Alarm time [h] 0.5 Max. Number of speaker lines 36
Extra space U in the cabinet 0 s @ PSU power 320
Rack depth B 600 v Type of batteries [Ah] change 65Ah/12V
System networking @ n B Number of batteries [pcs) 2
Power mode after power failure standby B @ Battery capacity [Ah] 6.34
Power connection [V] 1-phase 230
R — 62
Main Others Max. Heat output to the environment [W] 388
PVA-2P500 Amplifier 1 =) @ Fuse protection [A] 1x20
Amplifier - reserve 0 5 Free space in RACK [U] 0
PVA-4CR12 Controller 1 @ Rack height [U] 24
PVA-4R24 Router 1 Rack height [mm] 1303
PVA-15CST firefighter microphone Rack size [mm] 600x600
24 A "
@opton1 |1 [ | exension [0 2 = Rack weight [kg] 66
= Battery weight [k 42
{8 option 2 0 21 Ty weight (kg]
; . - 20 Installation scale (with batteries and 143,68
[ option 3 1 & extension 0 5 19 appliances)[kg]
13
Hoptons 0 E ?
1 N
5 Configuration no. (4]
Speaker Line Control Method J
. DSOP24V-11-01-24/17041110110
120 kHz pilot tone [W] 1000 =
The installed loudspeaker power [W] 1000 = show a summary
The available system power [W] 1000 =

Fig. 42. The main panel of the CONFI-DSO program.
There are four main areas in the main panel.

Area 1 contains input data that needs to be configured according to the requirements of the proposed DSO. In
this section you should indicate, among others, the required system back up time (6h, 24h, or 72h), additional
space in the RACK cabinet, and power consumption mode of the system after power failure. It is also possible to
manually change the cabinet depth from 600mm to 800mm (not applicable for the 24U height; these cabinets are
available in 600mm version only).

The Area 2 includes a list of devices that can be installed in the DSO. The list includes two types of units.

The list includes two types of units.
The first type of units, the "Main" tab, includes sound system equipment of the PAVIRO system by BOSCH, e.g. the
PVA-2P500 amplifier, PVA-4CR12 controller, PVA-4R24 router, and the PVA-15CST microphone with keypad
extension. The program will calculate all parameters based on the mentioned units even though they are not
included in the DSOP24V power supply system. Enter the number of devices to be installed in the corresponding
fields.
Select the proper installation location in the "Firefighter's Microphone" field. There are 5 options available.
The differences between the variants result from the installation location of the firefighter's microphone and its
distance from the DSO cabinet In the case of significant distance from the DSO cabinet, voltage drops on the
power lines, preventing the firefighter's microphone from operating properly over a wide range of power supply
voltage variations, may occur. To prevent this, you must provide power from an additional power supply.
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The second type of devices, the "Other" tab, contains a list of additional equipment (with some exceptions):

- End of Line (EOL) Supervision Board — the number of boards to be added to the order.

- Ventilation panel with a thermostat - the panel is automatically added to each configuration. It is possible to
remove it in the case of small systems (cabinets with a height of 24U only).

In this section, you also need to configure the loudspeaker line control method - 20 kHz pilot tone when the field is
selected or the impedance method when the field remains unchecked.

The parameters of the system are automatically updated by the system when new devices are added. This results
in an optimum configuration of the DSO power supply system.

Area 3 provides a graphical representation of the power system cabinet based on the current configuration.
When adding or removing system devices, the cabinet drawing is updated on a regular basis. The cabinet height is
selected from the range 24U - 50U.

Area 4 contains output data that summarize the currently configured system of the DSO cabinet. The data
provides information, among others, on the maximum sound power, the number of loudspeaker lines, the weight of
the system, or the power consumed from the power grid. The program also provides information about the
maximum heat output to the environment from the cabinet, taking into account all installed devices. This parameter
can be useful when designing a cooling system for a room in which a DSO cabinet will be installed.

In this step it is possible to change the battery capacity to be greater than that calculated by the program.

The CONFIG-DSO always selects the minimum DSO power supply configuration.
If you manually change the battery capacity, some parameters will be updated in the output area
(fig. 41).
If you re-enter any change in the input area then the program will re-calculate the minimum DSO
power supply configuration. Thus the previously introduced change of battery capacity will not be
taken into account. After each change, you need to manually re-enter the desired battery capacity.

Another important element in the output data area is a configuration code that automatically identifies the designed
DSO by an automatically generated string of digits.

42



www.pulsar.pl

DSOP24V

9. Technical parameters.

Parameters of the DSO system (Table 16).
Electrical parameters of the DSO (Table 17).
Safety of Use (Table 18).

Operation parameters (Table 19).

Table 16. Parameters of the DSO system.

Functional class: EN 12101-10:2007

A

230V/400V mains connection

Single-phase 230 V or
3-phase 3x230 V /400 V V

Surge protection

type 3 (D) according to the EN 61643-11 standard

Dimensions of the RACK cabibnets

24U(600x600), 36U(600x600), 42U(600x600, 600x800),
45U (600x600, 600x800), 50U (600x800)%)

Maximum battery capacity 460Ah max. ”

The number of batteries 4 max "

Battery type Sealed Lead-Acid (SLA) batteries (AGM, gel)
The number of battery strings l1or2”

Status indication

Panel for optical and acoustic indication., 60dB/1m;
compliant with the PN-EN54-16 standard

Cooling

Convection or forced cooling *

Y Depending on the DSO configuration.

Table 17. Electrical parameters of the DSO.

Supply voltage: 176 + 264 V AC
Current consumption 6A max. @230 V AC”
Power supply frequency 50Hz

Power factor correction (PFC) 0,95

PSU power 1000 W max. "
Efficiency 90% max

Output voltage

22,0 V+ 28,8 V DC — buffer operation
20,0 V+ 28,8 V DC — battery operation ?

Maximum output current (outputs):

battery circuit

- routers 6x2,5 A

- controller 10,5 A
Output current Imax 5 = Imax g 10,6 A
(routers + controller outputs)

The maximum output current of amplifiers

OUT1...9 9x32,5 AV
The maximum resistance of the battery circuit 60mQ
during the calibration process

The maximum increase of the resistance of the | 60mQ

Ripple voltage

150mV p-p max.

Current consumption by PSU systems during

. 500mA max. V
battery operation
Battery charging current 24 Amax. "
The number of battery strings l1or2”

The coefficient of temperature compensation of
the battery voltage

-40mV/ °C (-5°C + 40°C)

Low battery voltage indication

Ubat < 23V, during battery operation

Short-circuit protection SCP

9xF30A — OUT1..0UT9 outputs, fast acting melting fuses, failure
requires fuse replacement

3xF6,3A — ,Router” outputs, fast acting melting fuses, failure
requires fuse replacement

F10A — ,Controller” output, fast acting melting fuse, failure
requires fuse replacement

Overload protection OLP

105+130% of the PSU power, automatic return

Short-circuit protection in the battery circuit

2x100A max. ) — time-delay melting fuses, failure requires fuse
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SCP

replacement

Under-voltage protection (UVP).

U<20V (£ 2%) — disconnection (+BAT) of the batteries

Technical outputs:

- EPS; output indicating AC power failure

- APS; output indicating battery failure

- PSU; output indicating PSU failure

- ALARM; output indicating collective failure

- Type — relay

EXTi technical input

Normal operation (no failure): opened
Failure- electrical contacts are closed

Ethernet communication

10Base-T/100Base-TX

Optical indication

- Output voltage readings

- Output current readings

- Resistance of the battery circuit readings
- Mains supply voltage readings

- Failure codes with history

Acoustic indication:

- Piezoelectric indicator ~75dB /0.3m

Fuses:
- OUT1...0UT9
- ROUTER
- CONTROLLER
- BATTERY

F 30A / 250V/ 6,3x32mm
F 6.3A / 250V/ 5x20mm

F 10A / 250V/ 6,3x32mm

T 100A Y / 250V, 22x58mm

Mounting dimensions:

W=19", H=2U

Y Depending on the DSO configuration.

2 Full range of operating temperatures, taking into account accelerated charging and discharged batteries during

battery operation
¥ Permissible only during battery operation.

Table 18. Safety of Use.

Protection class EN 62368-1 | (first)

Protection grade EN 60529 IP30

Insulation electrical strength:

- between the input (network) circuit and the output circuits of the PSU (I/P-O/P) | 3000 V AC min.

- between the input circuit and PE protection circuit (I/P-FG) 1500 V AC min.

- between the output circuit and PE protection circuit (O/P-FG) 500 V AC min.
Insulation resistance:

- between input, output, and protective circuit 100 MQ, 500V DC

Table 19. Operation parameters.

Environmental class EN 12101-10:2007 1
Operation temperature -5°C...+40°C
Storage temperature -25°C...+60°C

Relative humidity

20%...90%, no condensation

Sinusoidal vibrations during operation:

10 + 50Hz 0,1g
50 + 150Hz 0,59
Surges during operation 0,5J

Direct insolation

unacceptable

Vibrations and surges during transport

According to the PN-83/T-42106 standard
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10. Installation.

10.1. Requirements.

The DSO should be mounted by a qualified installer, holding relevant permits and licenses (applicable and

required for a given country) for 230 / 400 V AC and low-voltage installations. The installer should be trained in
commissioning and operation of the power supply system of the DSO by the Pulsar company.

The electrical system shall follow valid standards and regulations. The DSO cabinet should be mounted in

such a way to provide both front and rear access for service personnel. Always ensure a free, convection air flow
around the cabinet.

As the power supply unit of the DSO cyclically runs a periodic battery test, during which the connection

resistance is measured, special attention should be paid to the proper installation of the battery cables.

10.2. Installation procedure.

CAUTION!
Before installation, make sure that the voltage in the 230/400V power-supply circuit is cut off.
Selection of installation cables should take account §187 of the Regulation of the Minister of
Infrastructure on technical conditions to be met by buildings and their location, as amended on 12
March 20009.

The equipment should be installed in the appropriate compartments of the cabinet as described on the
labels.

Make additional connections (using a PE protective conductor) between the equipment enclosures and PE
plates.

Connect the 24 V power supply cables to the appropriate equipment (amplifiers, controller, and routers) as
described in the cables.

Connect the technical outputs of the power supply to the DSO control panel when needed.

- ALARM; technical output of collective failure of the PSU

- EPS; technical output of AC power failure indication

- PSU; technical output of power supply failure indication.

- APS; technical output of battery failure indication

- EXTI; technical input of collective failure

Remove the battery fuse cover and then remove fuses from the sockets. Insert the battery in the
designated compartment of the enclosure. Connect the battery with the power supply board paying special
attention to the correct polarity. The battery should be connected in series using the special connectors
(included). Insert the fuses into the battery sockets, attach the circuits and install the protective cover.
Connect the temperature sensor plug by inserting the plug into the socket from the rear side of the power
supply (Fig. 16). The sensor should be placed between the batteries to properly measure their
temperature.

Connect the power cables (230 / 400 V AC) to the L1-L2-L3-N contacts of the power supply (or L-N in the
case of a single-phase connection). Connect the ground wire to the terminal marked by the earth symbol
PE. Use a five-core cable (or three-core cable for a single-phase connection) with a yellow and green PE
protection wire to make the connection.

o e] ) C )

= ) ( ) (

Fig. 46. Connection to the power system — a single-phase 230 V AC connection.
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Fig.47. Connection to the power system — 3-phase 400 V AC connection.

The shock protection circuit shall be performed with a particular care, i.e. the yellow and green
wire coat of the power cable shall stick to one side of the terminal marked with the PE symbol. Operation
of the PSU without the properly made and fully operational shock protection circuit is UNACCEPTABLE!
It can cause a device failure or an electric shock.

8. Switch on the 230 / 400 V AC supply. The corresponding LEDs on the front panel of the power supply
should be lit: green AC and AUX.

9. Perform the battery calibration procedure as described in section 6.2. After the calibration process,
the power supply should not indicate any failures.

10. After the connection is completed, perform the system check procedure as described in section 10.3.
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10.3. The procedure for checking the DSO.
1. Check the indication displayed on the front panel of the power supply unit:
a) On the LED display (see section 5.3) the power supply should indicate a voltage in the range of
22 + 28,8 V depending on the battery charge and ambient temperature.
b) The 230 V AC LED should remain lit to indicate the presence of the supply voltage.
c) The AUX LED should remain lit to indicate the presence of the output voltage.
2. Check the output voltage after 230 / 400 V AC power failure.
a) Simulate the lack of 230 / 400 V AC mains voltage by disconnecting the main circuit breaker.
b) The 230 V AC LED should go out.
¢) The AUX LED should remain lit to indicate the presence of the output voltage.
If the indication panel is installed, the yellow indicator will light be lit and the alarm sound will
be activated.
d) The EPS and ALARM technical outputs will change their status into opposite after 10s / 1min /
10min / 30min, depending on the "EPS" parameter set in the power supply configuration menu
(the default setting is 10s).
e) Turn onthe 230 /400 V AC mains voltage again. Indication should return to the initial status
within a few seconds.
3. Check whether the lack of continuity in the battery circuit is properly indicated.
a) Disconnect one of the battery circuits (230 / 400 V AC mains supply) during normal operation
of the power supply unit by disconnecting the fuse.
b) Within 5 minutes the PSU will start signaling a failure in the battery circuit.
c) The ALARM LED will start blinking.
d) The APS and ALARM technical outputs will change status into opposite.
If the indication panel is installed, the yellow indicator will light be lit and the alarm sound will
be activated.
e) Turn on the fuse in the battery circuit again.
f)  The power supply should return to normal operation, indicating the initial status,
within 5 minutes after the battery test is completed.
g) Repeat the a..f procedures for the second battery string.

11. Technical inspections and maintenance.

Technical inspections and maintenance can be performed after disconnecting the power supply of the DSO
from the power network The PSU does not require any specific maintenance; however, its interior should be
cleaned with compressed air if used in dusty conditions. In the case of fuse replacement, use a replacement of the
same parameters.

Technical inspections should be performed at least every 12 months (recommended every
6 months). During the technical maintenance, the DSO system verification procedure [10.3] and the
battery test report [10.4] must be completed.

Re-tighten all screw connections on the receiver wires after 4 weeks from the installation of
the power supply unit.

According to the guidelines of the Scientific and Research Centre for Fire Protection and
VdS, batteries should be replaced after 4 years of use regardless of their condition.
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WEEE LABEL
Waste electrical and electronic equipment must not be disposed of with normal household waste.
According to the European Union WEEE Directive, waste electrical and electronic equipment should be
disposed of separately from normal household waste
In Poland, according to the European Union WEEE Directive, waste electrical and electronic equipment, marked with
a crossed out wheeled bin symbol, should be disposed of separately from normal household waste. The user is
obliged to throw the end-of-life equipment in a WEEE collection point. WEEE collection points are run by wholesale

_ and retail sellers of this equipment, and municipal organizational units operating in the field of collecting municipal

A

waste. The proper implementation of these obligations is particularly important when the waste equipment contains
hazardous components which have a negative impact on the environment and human health.

CAUTION! The DSO uses sealed lead acid batteries (SLA). Used batteries must be disposed of in accordance with the applicable
regulations.

The warranty conditions
The warranty conditions can be found at: www.pulsar.pl
SEE

The presented warranty conditions for SLA batteries are valid in conjunction with General Warranty Terms of the PULSAR

company.

1. The battery will not be considered defective if its capacity during the warranty period has not dropped to 80 [%] of the
rated capacity.

2. The warranty applies only to batteries designed for buffer operation. Cyclic batteries are not covered by this
warranty.

3. The warranty period will be reduced by 50 [%] for each sustained temperature rise of 8 [° C] above nominal operating
temperature of the battery of 25 [°C].

4. The PULSAR company is not responsible for:
- Batteries with unreadable serial number;
- Damages resulting from improper charging or installation;
- Mechanical damages to the enclosure and polarity terminals (clamp caps) caused by the installation, commissioning, and
operation of the batteries;
- Damages caused by fire, high temperature (overheating), explosion, or freezing;
- Damages caused by misuse or negligence;
- Damages caused by force majeure.

5.  The PULSAR company reserves the right to verify battery operating conditions by reading the operating history of the DSO
power supply system. The data can be read remotely or locally by employees of the PULSAR company

6. In the case of unjustified claim, the claimant may be charged with the travel and manhour costs of a PULSAR employee
incurred by the PULSAR company.

7. The warranty is valid only upon presentation of the invoice and delivering the battery subjected to complaint along with a

THE WARRANTY CONDITIONS FOR SLA BATTERIES
- Additional arrangements

description of the defect at the expense of the claimant.

Pulsar sp. j.
Siedlec 150, 32-744 tapczyca, Poland
Phone (+48) 14-610-19-40, Fax. (+48) 14-610-19-50
Email: biuro@pulsar.pl, sales@pulsar.pl
http:// www.pulsar.pl, www.zasilacze.pl
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