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1. Technical description. 
1.1. General description. 

 The buffer power supply unit (PSU) is used for uninterrupted supply of devices requiring stabilized voltage 
of 12V/DC. A linear stabilizing circuit used in the device supplies voltage of a lower noise level and a shorter time 

of response for a noise than if a switching stabilizer is used. The PSU provides voltage  

Uout= 11V÷13,8 V DC (Uout= 10,0V÷13,8 V DC – battery operation) of current efficiency equal to 
Imax=5A to receivers. The PSU has two outputs that are independently protected by PTC fuses and monitored. 

In case of power voltage decay, prompt switching to battery supply occurs.  

The PSU has the following protections: short-circuit (SCP), overload (OLP), overheat (OHP) and 

overvoltage (OVP). It is adapted for cooperation with the sealed lead-acid battery (SLA). The power-supply 
controls automatically the charging and maintenance process of the battery, moreover features the dynamic 

battery test and excessive discharge protection (UVP). It has optical and acoustic operation signalling indicating the 
operation state (supply, failure). Moreover, the PSU has technical outputs (BS, AW) used for remote operation 

control (SSWiN, KD).   
 

The PSU has a metal casing (RAL 9003 color) with a space for 17Ah/12 battery. The casing features a 

microswitch indicating door (front) opening. 

 
 

 

1.2. Block diagram. 

 

Fig.1. The block diagram of the power-supply. 

 
2. Installation. 
 

2.1 Requirements. 
The buffer PSU shall be mounted by the qualified installer having appropriate (required and necessary for a 

given country) permissions and qualifications for connecting (operating) 230V/AC installations and low-voltage 
installations. 

Before installation is started, the balance of the PSU load shall be performed. During the normal operation, 

the sum of currents collected by receivers and the battery charging current shall not exceed 5.6 A.  
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As the PSU is designed for a continuous operation and is not equipped with a power-switch, therefore an 
appropriate overload protection in the PSU circuit shall be guaranteed. Moreover, the user shall be informed about 

the method of isolation of the PSU from the power voltage (usually through assignment and marking of an 
appropriate fuse in the fuse-box). The electrical system shall be made in accordance with valid standards and 

regulations. 

The device shall be mounted in closed rooms, according to the environment class II, of the normal air 
humidity (RH=90% max. without condensation) and the temperature within the range from -10°C to +40°C. The 

PSU shall operate in a vertical position so that free and convectional air flow through ventilating holes of the casing 
is guaranteed.  

 

 
 

ATTENTION! Before installation is started, the voltage in the 230V power-supply circuit shall 

be isolated. 

 
 

 2.2 Installation procedure. 

1. Before installation is started, the voltage in the 230V PSU circuit shall be isolated.   

2. The PSU shall be mounted in a selected location and connection cords shall be lead.  

3. Remove the power fuse protecting the primary circuit of the transformer [15] (Fig.3).  

4. The ~230V power cables shall be connected to AC 230V terminals of the transformer [14] (Fig 3). The earth conductor shall 
be connected to the terminal marked by the earth symbol [16] (Fig 3). The connection shall be made by means of a three-core 

cable (with a yellow and green PE protection wire). The power cables shall be lead to appropriate terminals of the connection 
block [14] [16] (Fig 3) through bushing.  

 
 The circuit of the shock protection shall be performed with a particular care, i.e. the yellow and green 
protection wire of the power cable shall be connected from one side to the terminal marked by the 

symbol of   in the casing of the PSU. Operation of the PSU without the properly made and fully 
operational circuit of the shock protection is UNACCEPTABLE! It can result in failure of devices and 

electric shock.  

 
 
5. Connect the wires of the receivers to the connectors:  

a) - OUT1+ and -OUT2+ at the PSU board: if 2x 2,5A is used.  
    (if 1x5,0A is used, make a bridge between +OUT1 and +OUT2 at the PSU board). 

6. If necessary, connect the wires from devices (alarm central, controller, indicator etc.) to technical outputs of the 

PSU: 
    - BS  output indicating failure of 230V network. 

    The BS technical output is isolated from frame (-) during proper operation of the PSU, and in case of 230V AC 
supply decay the output is shorted to frame (-) after the period of time set by Z1 and Z2 jumpers [5] (Tab.3) 

    - AW  output indicating failure. 

    The AW technical output is shorted to frame (-) during proper operation of the PSU, and if any of the specified 
reasons occur the output is isolated from frame. 

     - AW LB5 output indicating a fuse failure (outputs of the LB5 block)   
    The AW technical output is isolated from frame (-) during proper operation of LB5, and in case of a fuse failure 

the output is shorted to frame. Such state is indicated by a red LED at the LB5 block.    
 

7. By means of Z3 and Z4 jumpers (Tab. 4) set the battery disconnection time for the battery operation, if voltage 

at the battery terminals drops below 10.5 V.   
8. By means of J1 and J2 (Tab.4) jumpers set the battery charging current.   
9. Switch on 230V AC power and insert the power fuse protecting the primary circuit of the transformer [15]. 
Check the optical signalling of the PSU operation.   

The output voltage of the unloaded PSU shall be Uout= 13,8V DC±0.1V 

During the battery charging, the voltage shall be within the range Uout= 11V÷13,8V DC 
 

10. The battery shall be connected according to designations (by red (+) and black (-) colours).  
11. By means of STOP button [3] (Fig. 3) activate or deactivate the dynamic battery test (Tab.2). Test 

deactivation triggers also deactivation of signalling of a battery failure at the AW output, but the circuit protecting 

the battery from the complete discharge is not isolated.  
12. Perform the PSU test: optical and acoustic signalling (Tab.2) of technical outputs through: 

       - disconnection of 230V AC supply: optical and acoustic signalling – prompt, BS technical output – after 
the period of time set by Z1 and Z2 jumpers (Tab.3) 
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       - disconnection of the battery : optical and acoustic signalling and AW technical output – after the battery 
test is performed (~ 20 min) 

13. Set at ZB jumpers [2] whether acoustic signalling (Tab.2) shall be activated (inserted jumper) or deactivated 
(removed jumper).    

14. Check consumption of current by receivers so that the total current efficiency of the PSU is not exceeded.  

15. Delete the failure memory of the power-supply. 
16. After installation is completed and operation of the PSU is checked, the casing can be closed.  

 
3. Signalling of the PSU operation. 

 

The PSU has a panel with buttons and a 3-digit LED display. It makes it possible to read out main current and 
voltage parameters of the PSU and to review failures. The panel buttons are used to select and confirm the 

parameter that shall be currently displayed. 

 

 Fig. 2 Control panel. 

 
3.1. Description of buttons and LED’s of the panel. 

    

  

up / down scrolling of the Menu list 

  

a) confirmation of a selected list item 
b) toggling between a name of a parameter and its numerical value       

 

 Display of actual power-supply failures, button repressing causes display of 
another failure (if there are more failures within the same time),  

 Pressing  in the review mode of the failure memory causes erasing of the 

failure memory   

 

 

a red LED indicating a failure 

 

 

a green LED indicating AC supply voltage, (lights – AC supply, flickers – battery 
supply) 

Available menu items. 

 

FAL   power-supply failure memory (20 last events)  
Ibd    measurement of the battery discharging current [A] 
Ibc    measurement of the battery charging current [A] 
Io2    measurement of current collected from OUT2 output [A] 
Io1    measurement of current collected from OUT1 output [A] 

Udc  measurement of voltage at the output of the power-supply bridge-rectifier [V] 
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Uo2   measurement of voltage at OUT2 output [V] 
Uo1   measurement of voltage at OUT1 output [V] 

 
The resolution for measurement of voltage is 0.1V and for measurement of current is 0.1A. 
 The displayed values of voltage and current are approximate, and if a better accuracy of reading is required, 

the multimeter shall be used. 

 
 3.2  Review of actual failures. 

If a failure is detected (a red LED lights on the panel), its type can be checked. After  button is pressed, a 

failure code is displayed. If a few simultaneous failures occur, repress  button to display a next failure code.   

   
3.3  Review of the failure memory. 

 
The device saves 20 last failures in its non-volatile memory and they can be later reviewed by the installer. 

 
Selection of the failure review mode: 

 

By  select FAL item, confirm by , then a failure number and a code are displayed, repress 

 to display a next failure in memory. 

  
3.4  Erasing of the failure memory. 

Pressing  in the review mode of the failure memory causes erasing of all saved failures. 

 
3.5. Failure codes. 
Failure code Failure type Cause Notes 

bAF    Non-operational battery 
Undercharged battery, 

Not connected battery, 
Burned battery fuse 

Check connection and 

battery fuse, measure 
battery charging current 

bLE    Discharged battery 
Indicates battery voltage 

drop below 10.5V 

During battery operation, 

the PSU starts counting the 
battery disconnection time 

o1E    
Too low voltage at 

OUT1 output 
Uout  <9.5V 

Overloaded Iout1 

output>3A 

Troubleshoot, disconnect 

and then connect the load 
after 30 s 

o2E   
Too low voltage at 

OUT2 output 
Uout  <9.5V 

Overloaded Iout2 

output>3A 

Troubleshoot, disconnect 

and then connect the load 
after 30 s 

UHi 
Too high indicated 

output voltage 
Uout >  14.5V 

Faulty voltage stabiliser, 

wrong setting of P1 
adjustable potentiometer 

Check setting of P1 

adjustable potentiometer 

oHE 
PSU overheating 
 

Overheating of circuits of 
the PSU, stabiliser, 

Faulty temperature sensor, 

Not connected sensor 

Check the load balance, 
fans, connections of 

temperature sensor, provide 

casing ventilation 

SEr Stabiliser fault 
Activated overvoltage 

protection, open stabiliser 

circuit  

Disconnect the power-

supply, contact with the 

service 

AHE 
Too high supply voltage 

AC >250V  
 

 Check 230V power voltage 

nAc 
No power voltage or too 

low power voltage 
 

Check the transformer 

power fuse 

rSt    PSU restart 
Switching on AC supply 
voltage or activation of the 

PSU by START button 
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Tab.1. Failure codes. 
 

3.6 Overvoltage protection of DC output (OVP). 
 

If voltage exceeding 16.5V±0.2V occurs at the stabilizer output, the overvoltage protection circuit isolates 

power from outputs in order to protect the battery and receivers from damage. The outputs are supplied from the 

battery. Activation of the circuit is indicated by lighting of a red LED at the PSU board and the Ser code is 

displayed (after   is pressed). 
 

3.7 Overload protection of the power-supply (OLP). 

 The PSU features output protection by means of a PTC polymer fuse. If an output of the power-supply is 

loaded by current exceeding 2,5A (60% ÷ 75 % P) or 5,0A of a parallel connection (110% ÷ 150% P), the 

automatic isolation of output voltage indicated by green LED switching-off occurs. Then the load shall be 

disconnected from the PSU output for about 1 min. 
 

3.8 Acoustic signalling. 

Failure events are indicated acoustically by buzzer. Frequency and number of signals depends on a type of 
failure (Tab.2). Acoustic signalling can be deactivated by removal of ZB jumper.   

 

No. Description Event 

1 

 
1 signal every 13s, battery operation no 230V AC supply 

2 1 signal every 13s, network operation battery failure 

3 continuous signalling failure, e.g. overloaded output 

4 5 signals deactivation of the battery test 

5 18 signals activation of the battery test 

      Tab.2. Acoustic signalling. 

 
3.9 Technical outputs. 

 

The PSU has two independent signalling outputs providing information about lack of AC supply and system failures. 

 
• AW – output for failure:  an output of OC type indicating a failure of the PSU in the normal state. If 

there is no failure, the output is shorted to frame, and if a failure occurs, the output is isolated.  

 
• BS- output for lack of 230V/AC supply: - an output of OC type indicating lack of 230V AC supply in 

the normal state. The output is isolated as for 230V supply, and in case of no supply, the PSU shorts the 

output after the period of time set by Z1 and Z2 jumpers (Tab.3).      

                                  

 
Tab.3 

 
 

 

 
 

 
 

 

4. Battery operation. 
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4.1 Starting the PSU from the battery. 
• Starting the PSU from the battery: the START button at the device board shall be pressed and held for 5s 

• Stopping the PSU from the battery: the STOP button at the device board shall be pressed and held for 2s 

The display shows OFF, and the PSU disconnects the output after about 10 s.  

 
The operation time for the battery supply depends on a battery capacity, a charging ratio and a load current. For 

example, as for a fully loaded battery of 17 Ah capacity and 3A load current, the maximum safe operation time of 
the battery is about 4,5 h. 

 

4.2 Excessive discharge protection of the battery (BAT UVP) 
The PSU has the disconnection circuit indicating discharge of the buffer battery. During the battery operation, a 

voltage drop at the battery terminals below ~10.5V±0.2V triggers counting the battery disconnection time. The 

battery disconnection time is set by Z3 and Z4 jumpers. After the battery disconnection time elapses, the power-

supply is disconnected, and the display shows OFF (Tab. 4).  

 

 
Tab.4 

 
4.3 Dynamic battery test. 

Every 20 minutes the PSU performs the battery test through transient voltage drop at the output and 
measurement of voltage at the battery terminals. A failure is indicated if voltage is lower than 12 V. In order not to 

prolong the charging process excessively, the test is not performed, if the battery charging current does not drop 

below 0.6 A. The function of the battery test can be deactivated, e.g. if the battery is not connected to the power-
supply. 

Deactivation/activation of the test: press and hold the STOP button at the board for 3s during the power-
supply network operation. The unit confirms acoustically activation or deactivation of the test in a following way 

(Tab.2).   

• Deactivated testing indicated by tOF on the display 
• Activated testing indicated by tON on the display  

 

During performance of the test (duration of 10s) a value of voltage at the battery terminals, i.e. Uba, is 

displayed, and the PSU does not react to button pressing.   

 
 

 
Note: 

• Activation/deactivation of the test is saved even after the device is disconnected from power.     

• Deactivation of the test switches off signalling of a battery failure at AW output, but the 

circuit protecting the battery from the complete discharge is not isolated. 

 
4.4 Limitation of the battery charging current. 

The PSU features the circuit of automatic limitation of the battery charging current. The charging current is set 
by J1 and J2 jumpers. The maximum factory-set charging current is 0.6A (inserted J1 and J2 jumpers). 

 

 
Tab.5 

 
NOTE!  

The load balance of the PSU shall be performed during configuration of the charging current. 
The total efficiency of the PSU is 5,6A. 

4.5 Battery operation – standby period.  
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The current collected from the power-supply during the battery operation shall be limited in order to retain the 
standby period. 

Data for 17Ah/12V SLA battery: 
- for class 1 (8h) Id current= 1,7A 

- for class 2 (15h) Id current=0,9A 

QAKU = 1.25*[(Id + Iz)*Td] – basic formula 
where:  
QAKU – battery capacity [Ah]  
1.25 – ratio including decrease of battery capacity due to aging process 
Id – current collected by loads during inspection period [A] 
Iz – current collected for power-supply internal load [A]  
Td – required inspection period [h]  
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5. PSU elements. 
5.1 View of the PSU. 

 
Fig.3 View of the power-supply. 
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5.2 Elements of the PSU. 

Element No. 

[Fig. 3] 
Description 

[1] Acoustic indicator 

[2] ZB jumper for disconnection of acoustic signalling 

[3] 
STOP button for disconnection of the power-supply,  

activation/deactivation of the battery test 

[4] START button for starting from the battery 

[5] 
AC Z1, Z2: jumpers for configuration of delay time of signalling of BS output 

AKU Z3, Z4:  jumpers for configuration of UVP battery protection 

[6] OUTPUTS of the battery: +BAT=red, - BAT=black 

[7] ~AC~ AC supply connector 

[8] J1, J2 CHARGE jumpers for setting of battery charging currents  

[9] BLOCK OF THE PSU OUTPUTS (Tab.7) 

[10] P1 output voltage control 

[11] F1 fuse in the battery circuit 

[12] Temperature sensor connector 

[13] LED indicating operation of overvoltage protection (UVP) 

[14] L-N  230V/AC supply connector 

[15] F2 fuse in the primary circuit of the transformer 

[16]  PE protection connector 
Tab.6 

 
 5.3 Output terminals of the PSU. 

PSU connector 
[9] 

Description 

+ OUT1 
- OUT1 

DC +U supply output   
DC  0V (GND) supply output 

+ OUT2 

- OUT2 

DC +U supply output   

DC  0V (GND) supply output 

AW NC (0V) technical output for a failure, OC type 

BS NO (HiZ) technical output for lack of 230V/AC, OC type 

Tab.7 

 
6. Technical parameters. 

- electrical parameters (tab.8),  

- mechanical parameters (tab.9), 
- operation safety (tab.10) 

- operation parameters (tab.11) 
- functional parameters and electromagnetic compatibility (tab. 12) 

6.1 Electrical parameters of the PSU (tab.8) 
Supply voltage 230V/AC  (-15%/+10%) 

Power frequency 50Hz (47÷53HZ) 

Supply power P 78W max. 

Current consumption (from ~230V network) 0,55A max.  

Output voltage 11,0V÷13,8Vdc – buffer operation 
10,0V÷13,8Vdc – battery operation 

Setting, rising and holding time of output voltage 500ms/150ms/110ms 

Range of voltage setting 11,0 V÷15,0 V  

Range of voltage control ± 1% 

Ripple voltage  20mV p-p...250mV p-p 

Output current 2x2,5 A or 1x 5,0A max. (connection of +OUT1 and 
+OUT2)  

Consumption of current by PSU circuits  77 mA max. 

Battery charging current 
0,6A/1,2A/1,8A/2,4A max.  
Set manually according to requirements and battery type, 

connectors : 6,3F-2,5 

Short-circuit protection SCP Class I = 200% ÷ 250% of supply power 
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electronic limitation of current and/or failure of fuse in 
the battery circuit 

Class II = 110% ÷ 150% of supply power, PTC fuse, 
manual restart (isolation of DC output circuit) 

Overload protection OLP 

110% ÷ 150% @65ºC÷25ºC of supply power -  

limitation of current by a PTC return fuse, manual 
restart (isolation of DC output circuit) 

Short-circuit protection of the battery circuit  SCP 
6,3A- limitation of current, T 6,3A fuse (requires replace of 

the fuse-element) 

Overvoltage protection OVP 
U>16,5V isolation of output voltage, automatically 

recovered (+OUT isolation) 
U> 14,5V failure signalling 

Excessive discharge protection UVP 
U<10,5V (± 5%) – isolation of –BAT terminal 

Delay control: 20s/15min/1h/OFF 

Technical outputs: 

- AW output indicating power-supply failure: of output 
(SCP, OCP, OVP activation), of battery (UVP or SCP 

activation, negative test, exceeded maximum temp.)  
- BS output indicating a failure of the power-supply 

 
- TAMPER output indicating opening of the power-

supply casing  

 

 
- OC type, 50mA max. Normal state: level L (0V), failure: 

level hi-Z  
- OC type, 50mA max. Normal state: level hi-Z, failure: level 

L (0V), delay control: 0s/5min/1h/6h 
- microswitch x 1, NC contacts (closed casing), 

0,5A@50V DC (max.) 

Optical signalling 
LEDs: AC/DC supply mode, failure, control panel: LED 
display+ keyboard  

Acoustic signalling Piezoelectric indicator ~75dB/0,3m, ON/OFF function 

F1 fuse T 6,3A 

F2 fuse T 3,15 A/ 250V 

      6.2 Mechanical parameters (tab.9) 

Casing dimensions 350 x 277 x 168 (345 x 272 x 160 + 8) (WxHxD) 

Fixation 315 x 240, Φ 6   WxH  

Battery space 17Ah/12V (SLA) max. 

Net/gross weight 6,7 kg/7,20 kg 

Casing colour RAL 9003 

Closing Cylindrical screw x 2: from casing front  

Connectors 230Vac supply: Φ0,63-2,05 (AWG 22-12) 

OUT and BS/AW outputs : Φ0,51- 2,05 (AWG 24-12) 
BAT battery outputs: 6,3F-2,5  

TAMPER output: wires  
LB5 : Φ0,51- 2,05 (AWG 24-12)  

Notes The casing is distant from the assembly surface so that cables can be installed 

      6.3 Operation safety (tab. 10) 

Protection class PN-EN 60950-1:2004 I (first) 

Protection grade PN-EN 60529: 2002 (U) IP20 

Electrical strength of insulation: 
- between input (network) circuit and output circuits of the power-

supply (I/P-O/P) 

- between input circuit and PE protection circuit (I/P-FG) 
- between output circuit and PE protection circuit (O/P-FG) 

 
3000 V/AC min. 

 

1500 V/AC min. 
500  V/AC min. 

Insulation resistance: 
- between input circuit and output or protection circuit 

 
100 MΩ, 500V/DC  

6.4 Operation parameters (tab. 11) 

Operation temperature -10ºC...+40ºC  

Storage temperature +5ºC...+40ºC 

Relative humidity 30%...90%, without condensation 

Vibrations during operation Unacceptable 

Impulse waves during operation Unacceptable 

Direct insolation Unacceptable 

Vibrations and impulse waves during transport According to PN-83/T-42106 
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6.5 Functional parameters and electromagnetic compatibility (tab.12) 
PN-EN 50131-6 functionality compatibility declared by the manufacturer 

Electromagnetic compatibility  

PN-EN 6100-4-2:1999, PN-EN 6100-4-4:2005, PN-EN 6100-4-5:1998, 
PN-EN 6100-4-11:2005, PN-EN 6100-4-3:2002, PN-EN 6100-4-6:1999, 

PN-EN 6100-3-3:1997, PN-EN 6100-3-2:2004, PN-EN 55022: 2000,  

compatibility declared by the manufacturer 

 

 
 
 
 

 
WEEE MARK 

 

The waste electric and electronic products, do not mix with general household 
waste. There are separate collection system for used electric and electronic 

products in accordance with legislation under the WEEE Directive and is effective 

only with EU. 

The power supply unit is adapted for cooperation with the sealed lead-acid battery (SLA). After the operation period it must not be thrown but 
recycled according to the applicable law. 

 
 
 
 
 
 
 
 
 

 
 WARRANTY : 

24  months since the sale date, 36 months since the production date. 
THE WARRANTY IS VALID ONLY after presenting the invoice of the sale to which the claim refers. 

Pulsar K.Bogusz Sp.j. 
Siedlec 150,  

32-744 Łapczyca, Poland 
Tel. (+48) 14-610-19-40, Fax. (+48) 14-610-19-50 

e-mail: biuro@pulsar.pl, sales@pulsar.pl 
http:// www.pulsar.pl 


