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PREFACE 
 
This maintenance handbook has been prepared to help the 
maintenance personnel in installation, maintenance and trouble-
free performance of the system. The handbook also covers vendor 
specific informations on power supply equipments manufactured 
by RDSO approved firms. 

It is clarified that this handbook does not supersede any existing 
provisions laid down in Signal Engineering Manual, Railway 
Board publications and RDSO publications. This handbook is not 
statutory and instructions given in it are for the purpose of 
guidance only. 

We are sincerely thankful to Shri R.K.Sahariya, ADE/Tele/ RDSO, 
M/s Indisco Kanpur, M/s Epsilon, Hyderabad, M/s Bentron 
Calcutta & M/s Spark Hyderabad and field personnel who helped 
us in preparation of this handbook. 

Since technological up-gradation and learning is a continuous 
process, you may feel the need for some addition/modification in 
this handbook. If so, please feel free to write us. We shall be highly 
appreciating your contribution. 

     
CAMTECH   S.K.SAXENA 
GWALIOR              DIRECTOR (S&T)                            

      Date: 31st July 2012 

 
  



 
FORWARD 

 
  

Power supply Equipment is a vital equipment for 
various control circuits at way side stations. Failure of 
these equipments may affect the punctuality of running 
trains. 

This handbook not only covers the installation 
and maintenance procedures of power supply equipment 
but also have brief circuit description and 
troubleshooting. 

I hope that this handbook will definitely help to 
improve the skill of maintenance staff. 

 
 

CAMTECH   A.R.TUPE 
GWALIOR                           EXECUTIVE DIRECTOR  
Date: 2nd August 2012  
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                    DISCLAIMER 

 

    It is clarified that the information given in this 

handbook does not supersede any existing 

provisions laid down in Signal Engineering 

Manual, Railway Board and RDSO publications. 

This document is not statutory and instructions 

given in it are for the purpose of guidance only. 

If at any point contradiction is observed, then 

Signal Engineering Manual, Railway 

Board/RDSO guidelines or Zonal Railway 

instructions may be followed.  
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v/;k; & 1 Chapter – 1  
jsy fo/kqrhd`r {ks=ksa ds os lkbZM LVs’kuks ij 'kfDr izznk; ;wfuV 

Power Supply Unit at Way Side Stations in RE Area 
 

1.1. ifjp; Introduction 
 

Power supply is a fully solid state self regulating type 
device which supplies one or more up to six powers at the 
output. Most of electronic equipments used in Railway for 
telecom purposes works on DC power of the range 5V, 
12V, 24V & 48 V etc. Since the most commonly available 
supply is AC 230 volt therefore for operation of telecom 
equipments a power supply system is required to supply the 
required rated DC power supply.  

 
1.2. dk;Z fl/nkar Working Principal  
 

Working of power supply unit is described briefly with the 
help of block diagram as given below: 

 
 

 
 

Figure 1:  Block diagram 
 

A regulated D.C. power supply generally consists of the 
four sections as shown in above block diagram. The power 
transformer converts the AC line voltage into a higher or 
lower, (or sometimes equal) AC voltage, depending on the 
application, and isolates the connected control equipment 
from the power line. The transformer output is applied to a 
rectifier, which converts the AC voltage into a DC voltage. 
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The conversion from AC into DC is not perfect, and a 
certain amount of AC residue or “ripple” remains in the 
output of the rectifier. The rectifier is followed by a filter 
section, which reduces these residual AC components to 
produce a more nearly pure DC voltage. The filtered DC 
voltage is then applied to an electronic feedback or control 
circuit, called as regulator, which maintains the DC output 
voltage essentially constant for changes in load conditions 
or variations in line voltage. 

 
A typical power supply arrangement at wayside stations is 
shown below in figure 2: 

 
Figure 2 : Power supply Arrangement 



CAMTECH/S/PROJ/11-12/HB-PS-TELE 3 

Power Supply for Telecom Installations May’2012 

1.3 'kfDr iznk; iz.kkyh ds izdkj Types of Power supply 
 systems  

 
1.   Linear series regulated power supply 
2.   Linear shunt regulated power supply 
3.   Switch mode power supply  
 Fly back mode power supply 
 Forward mode power supply     

 
1.3.1 ¶ykbZ cSd eksM ,l,eih,l 'kfDr izznk;  

Fly Back Mode SMPS Power Supplies 
 

 Used where power requirement is less than 100W. 
 These are simple in design using minimum components 

and minimum circuit board space. 
 Reliable in operation, efficiency 70% to 80 %. 

 
1.3.2 QkWjoMZ eksM ,l,eih,l 'kfDr izznk;  

Forward Mode SMPS Power Supplies 
 

 Used for power requirement up to 200 watts. 
 Efficiency up to 90 %  
 Not very common due to complicated design. Mostly 

used for dc to dc conversion systems. 
 

In this handbook we will discuss installation, maintenance, 
circuit diagrams, List of components and fault diagnosis 
procedures of the PSUs manufactured by RDSO approved 
firms M/s INDISCO Kanpur, M/s Epsilon, Hyderabad, M/s 
Bentron Calcutta & M/s Spark Hyderabad as per RDSO 
specification No. IRS: TC 72/97. 
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1.4 vko’;drk;sa Requirements 
 

Requirements of power supply unit for telecom 
installations at way side stations in 25 KV electrified area 
as per RDSO specification No.IRS: TC-72/97 are given 
below: 
 
 The Power Supply Unit (PSU) shall be fully solid state 

self regulating type and suitable for charging 
maintenance free valve regulated (sealed) lead acid 
stationary batteries similar to specification IRS: S-93/96 
of 12V/7 Ah capacity and shall be part of PSU. The 
PSU shall be of single channel switch mode power 
supply (SMPS) design. 

 

 The PSU shall be suitable for working with six numbers 
of way station equipments, using DTMF signalling as 
per specification IRS:TC-60/93 or fully solid state way 
station equipment as per specification IRS: TC 47/88.  

 

 The layout of the components and wiring shall be such 
that all parts are easily accessible for inspection, repairs 
and replacement. 

 

 The AC input portion shall be clearly isolated and core 
of the isolation transformer shall be earthed to take care 
of surge and shall be protected to prevent accidental 
contact. 

 

 The PSU shall be of natural air cooled type suitable for 
indoor use in cabins and ASM's rooms. Venetian type 
ventilation with iron mesh from inside shall be suitably 
provided. 
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 All the components, switches, connectors etc., shall be 
of good quality industrial grade LCSO/RDSO 
approved. All the numbers of components should be 
clearly indicated, The LED indicators wherever used 
shall be of superior quality wide angle with metallic 
holders. The component type numbers shall not be 
defaced. 

 The transformers and chokes shall be vacuum 
impregnated. The PSU shall use silicon diodes, 
MOSFET, switching transistor and/or silicon controlled 
rectifiers conforming to IS: 3895 for rectification. They 
shall be suitably protected against surges. 

 The PSU shall be suitable for operating on single phase 
5O Hz AC supply mains of 230 Volt nominal with 
variation from 160 V to 270V. 

 The PSU shall be designed to give a continuous DC 
output of 13.62 Volts nominal and cater to a load of up 
to two amperes with batteries fully charged, without 
damage to or deterioration of the components of the 
PSU. 

 The PSU shall be suitable for working as a charger for 
maintenance free valve regulated (sealed) lead acid 
stationary battery of 12V 7Ah capacity. 

 

1.4.1 cSVjh fuxjkuh ifjiFk Battery Monitoring Circuitry 
 

The PSU shall sense the battery voltage condition 
continuously and the battery OK indication shall be given 
by glow of a Green LED when the battery voltage is above 
11.5 Volts. 

 

Low battery indication shall be given by glow of a Red 
LED when the battery voltage is 11.5 volts or below. 
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1.4.2 pktZj izpkyu Charger operation 
 

o The PSU shall deliver a smoothed DC output of 13.62 
V corresponding to 2.27 V/cell with a current of 7 mA 
(0.1% of 7 AH capacity battery). 

 

o The DC output of PSU shall be smoothed such that the 
RMS ripple content of the output voltage when 
delivering the rated output current through a resistive 
load shall not exceed 5mV at the equipment load 
terminals when battery is not connected. 

 

o The psophometric noise voltage shall not exceed 2mV 
when delivering rated output current through a resistive 
load at the equipment load terminals when battery is not 
connected. 

 

o The overall watt efficiency shall be greater than 70% at 
230V AC nominal input voltage and at rated output 
currents through a resistive load at the output terminals. 

 

o The PSU shall be protected against short circuit and 
reverse polarity and suitable LED indications shall be 
provided. 

 

o Protection arrangements for transients on the input side 
shall be provided with MOVRs (320 volts rating) and 
fuses with 2 amperes rating. 

 

o A suitable Earth terminal shall be provided in the PSU. 
 

o Normally the LED on load terminal shall not glow. 
However, blowing of fuse on load terminal shall be 
indicated by glow of concerned 'Red' LED. 
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1.4.3 bUlwys’ku izfrjks/k Insulation Resistance  
 

This test shall be carried out at 5OO V DC and 
measurement shall be done between all current carrying 
terminals looped together and Earth. The value shall not be 
less than 10 Mega ohms at 60% relative humidity and 40 
degree C temperature. 

 
1.4.4 Power supply unit for Telecom Installations at way Side 

Stations in 25 KV Electrified areas is designed for 12 
Volts/ 2 Amps switch mode with advanced circuitry 
techniques. The Unit has the required line and load 
regulation and very low output ripple. The unit is 
electrically protected against input surges, output overload, 
short circuit and reverse polarity of the battery connection 
of power supply unit ( in both cases either unit is ON and 
OFF).  In this unit the output load can be taken for six way 
station equipments through 6 way terminal strips, through 
0.2 Amps. Glass / Cartridge fuses.  One number of 
maintenance free lead acid battery is fitted inside the unit 
having a rating of 12V/7AH. 
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1.5 vkbZ vkj ,l % Vh lh% 72&97 ds vuqlkj fof’k"Vhdj.k 
Specifications As per IRS: TC:72-97 

 
Electrical Specifications 

Input    230V AC, 50 Hz, Single phase 
with input variation 160 to 270 
V AC 

Output Voltage  13.62 V DC nominal 

Suitable for Charging Lead Acid Stationery battery of 
12 V, 7Ah capacity 

Load Regulation Better than 5%for load variation 
from no load to full load 

Line Regulation Better than 0.1% for change in 
AC mains from 160 V to 270V 
AC. 

Ripple Less than 5mV RMS  

Psophometric Noise 
Voltage 

Less than 2mV psophometric 
noise 

Operating temp  0 to 50 Degree centigrade 

Overall watt efficiency Greater than 70% at 230 V AC 

Mechanical Specifications 

Width 270 mm 

Height 132.5 mm 

Depth 300mm 
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v/;k;& 2 Chapter – 2 
'kfDr izznk; ;wfuV&bafMLdks fufeZr   

Power Supply Unit; Make INDISCO 
 

2.1 lkekU; General 
 

This chapter covers the power supply unit for telecom 
installations at way side stations in 25 KV area 
manufactured by Industrial Instruments & Controls, 8 
Uptron Estate, Panki Kanpur-208022.  
 
Front view of  power supply equipment is shown below in 
figure No.3.  
 

 
 
 

Figure 3: Front View 
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2.2 daVªksy j{k.k ,oa lwpd  
Control protection and Indicators  
 

1. Mains On One SPST Switch is provided on the Front  
Panel for Switch ON & Switch OFF the 
AC Mains.   

2. Ac Input 
Protection 

AC Fuse is provided on the front panel of 
the Power Supply Unit. The rate of fuse is 
2 Ampere. 

3. D.C Out 
Put 

Two numbers of 6 way Terminal Strips  
are provided on the Front Panel for 
connecting six way Station  Equipments  

4. Output 
D.C. Fuses 

Output is provided on the Front Panel by 
6 Way Terminal Strips through 0.2 Amps. 
Fuses.

5. Fuse Fail 
Indications 

RED LEDS are provided across the Load 
output fuses. If any one of the fuse may 
fail the particular LED will glow. It 
indicates that fuse is fail.

6. Over 
Load/Short 
Circuit 
Protection 

The Power Supply unit is electrically 
protected against overload. As soon as the 
output current increases beyond rated 
current a OL /SC RED LED becomes 
‘ON’ to indicate over load condition,  
and the power supply is protected against 
short circuit by suitable design of the 
circuit. The output current is limited to 
approx  16 mA and is also indicated by 
OL / SC RED LED. 

7. Reverse 
Polarity 

When the battery is in reverse polarity 
(Both when the unit is ON or OFF) the 
DC Fuse rated 2 Amps on the front panel 
will blow and RP RED LED will glow. 
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8. Battery Ok 
Indication 

The power supply unit senses the battery  
Voltage continuously indicated by green 
led  if the battery voltage is above 11.5 
Volts

9. Battery 
Low 
Indication 

When the battery voltages falls less then 
11.5 volts The RED LED will indicate 
“LOW” battery voltage Condition.  
 

 
2.3 n`f"Vxr fujh{k.k Visual Inspection 
 

1) Check that all fuses they are properly inserted and fuse 
holder is properly screwed ie fuse is properly sitting in 
Fuse Holder. 

2)   All the screws are properly tight and terminals are 
clean. 

3)   Power supply PCB is properly fitted  and connector is 
also tightly fitted on the PCB.  

4)  See no component on the PCB is broken or burnt, or 
deterioration is seen. Get replaced it by proper value as 
given in component list. 

5)  Check battery terminals. 
6)  See the battery is not getting deshaped.  

   
2.4 laLFkkiu Installation  
 

 It is portable power supply unit which can be placed 
any where and is fully equipped with a VRLA low 
maintenance battery of 7 AH, provided inside the Unit. 

 As the battery is provided inside and connected in 
circuit, so to prevent from discharge during storage 
period the battery fuse shall be removed and tied up to 
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the line cord. Whenever putting the PSU in use put this 
fuse in the fuse holder. 

 As a normal practice, before installation, check for any 
mechanical damages such as loose caps of the fuse 
holders, terminal block screws etc or any physical 
damages caused to the unit in any manner during the 
transportation. 

 Ensure proper earthing of the PSU which is essential to 
suppress RF interferences. Otherwise humming sound 
will be observed in equipment with which this supply is 
used. 

 When the instrument is used in a rack, the maximum 
ambient temperature of the rack should not exceed 50 o 

C otherwise it will affect the performance of the PSU. It 
should be ensured that the position of the PSU in a rack 
permits free air circulation and that there is no heat-
generating element near by.  

 When operating the PSU for long period, it is advisable 
to allow good clearance around the instrument so as to 
ensure free circulation of air. 

 At the time of dispatch the DC Fuse is removed and is 
kept in a plastic bag separately, so that the battery is not 
drained in between the period of dispatch and actual 
installation. At the time of installation, the fuse must be 
fitted before switching on. 

 Put the battery on charge for at least 24 hrs and do not 
keep the battery in idle condition for long time. Charge 
the battery regularly at a periodic interval of at least two 
days 
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2.5 fu;fer vuqj{k.k Routine Maintenance 
 

 If the PSU is not in use, charge the battery at least twice 
a week, by connecting the PSU to main line and 
switching it ON for at least an hour or more. 

 The Battery shall be Checked visually every 3 months 
that it is not deshaped or damages, its terminals are 
clean and tightly connected. 

 Do not put any liquid on it. Check no fluid or water is 
spilling on the PSU it may damage the internal 
Circuitry. 

 Check PSU voltage,  it should be 13.6 + 0.1 volts if not 
adjust it by the trim pot P7. 

 Check Battery Voltage i.e. switch off AC Mains and 
check voltage, put little load on it. Voltage should not 
be less than 12 volts, if so, charge the battery.  

 If the battery is over discharged i.e. its voltage is less 
than 10 volts remove the battery and charge externally.  

 Keep the PSU clean possibly dust free. 
 Prevent it from moisture. 
 Prevent it from excessive mechanical shock. 
 Ensure proper earthing of the equipment which is 

essential for suppressing RFI.   
 
2.6 czSd Mkmu vuqj{k.k Break Down Maintenance 
 

In most of cases there is failure of fuses, MOVs, rectifier 
circuit due to high line voltage encountered by the power 
supply. Failure of fuse and rectifiers can be detected by 
continuity test. MOV normally burst out on failure. 

 
Take out the PCB and see for any burnt or damaged 
components. Replace them by proper value. When you are 
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sure that you have replaced the damaged component, place 
the PCB. To test the PCB connect a series test lamp of 100 
watt in series with the power supply AC mains line. And if 
available give the main supply through a variac by varying 
the voltage slowly. If the lamp glows bright, it indicates 
short circuit. Check bridge rectifier Diodes D1 to D 4 and 
top switch U-1 on the component may be short-circuited 
replace with new.  

 
Also check D-1 and D5 to ensure they are OK.  If the 
power supply starts oscillating check D-7 and capacitors C-
11, C-10, C-15, C-16, and C-17. Replace the defective parts 
with new. If Short circuit than the LED glows permanently, 
check Zener Diodes DZ-7, DZ-3, DZ-4, and also DZ-9 and 
also IC U-4B replace defective component. 

 
If it is beyond capability of local facility matter may be 
referred to Marketing Manager, Industrial Instrument 
& Controls , 8, Uptron Estate Panki , Kanpur. 208 011   

 
 After repairing the PSU Ensure: 
 

Battery clamps are tight and properly screwed. The PCB is 
also properly placed. All fuses are of proper rating. All 
LEDS are properly functioning. Gently remove the dust if it 
is there on the PCB. 
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2.7 ekiu Measurement 
 

1) Measure out-put voltage and if necessary set it to 
13.6 volts with the help of preset P7. 

2)  Check battery voltage after removing Battery Fuse, 
it should be more than 12 volts. 

3)  Connect a Pshophometer and check Phsophomatic 
noise level is not more than 2 mv. 

 
2.8 ifjiFk o.kZu Circuit Description 
 

The PSU circuitry is divided into following small circuits 
to explain its working: 

 
 Surge suppression circuit 
 Line voltage rectifier circuit. 
 Control & switching circuit. 
 HF rectifiers 
 Feedback circuits 
 Over load and short circuit control 
 Battery monitoring and indication circuit 
 Cut off relay circuit 
 RFI suppression circuit 

 
For reference circuit diagram is shown in figure 4. The split 
circuits of above control circuits are also given in figures 5 
to 9.. 
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Figure 5: Split Circuit 
 
2.8.1 ltZ vojks/ku ifjiFk Surge Suppression Circuit (Fig 5) 
 

The circuit consists of a glass fuse unit FS1, Inductor L1, 
Fusible resistance R1, Capacitors C1, C2, C3 and MOV. It 
suppresses all sharp rising pulses.  

 
2.8.2 ykbZu fQYVj ifjiFk Line Filter Circuit (Fig. 5) 
 

It consists of a bridge rectifier constructed by four numbers 
of rectifier diodes D1 to D4 and capacitor C1 & C2. Line 
voltage is rectified and converts to DC voltage which is fed 
to switching MOSFET. The bleeder resistance R2 
discharges power capacitor when power is switched OFF. 
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Figure 6: Split Circuit 

 
2.8.3 daVªksy ,oa fLofpax ifjiFk  

Control & Switching Circuit (Fig.6) 
 

It consist of a saw tooth generator, an error amplifier, a 
starter circuit, current limiting circuit, over voltage and 
under voltage cut off circuit, voltage regulation circuit and 
high voltage power MOSFET for power switching. All 
these circuits including MOSFET are built in a single 
device known as TOP Switch U-1 (TOP 234Y). 
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2.8.4 ,p ,Q jsfDVQk;j HF Rectifiers (Figure 6) 
 

This circuit consists of following three circuits: 
 

(a) Power Rectifier  
 
D9 (MBR 20100), C22, C23, C24,  L2,  C21 & R45 

 
(b) Feedback Rectifier:   

 
D6, R10, ZD2 & C11 

 
(c) Control Rectifier 

 
D7, C12, C13, ZD3, ZD4. It generate + 12 volt for IC U3. 
 

 
Figure 7: Split Circuit 
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2.8.5 QhMcSd ifjiFk Feed Back Circuit (Figure 7) 

 
It consists of Opto-isolator U2, Regulator IC U4 Voltage 
divider R31, P2, R32 and a series diode D9. When the 
feedback voltage on pin 1 of U-4 IC increases more than 
2.5 volts it starts conducting so a current flows through the 
opto-coupler. The increasing of current in opto-coupler 
decrease the ON time of the switch hence decreases the 
voltage and vice versa. Output voltage can be adjusted by 
the preset P2. 

 
 

Figure 8: Split Circuit 
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2.8.6 vksojyksM ,oa 'kkWVZ lfdZV daVªksy  
Over Load and Short Circuit Control (Figure 8) 

 
This circuit provides a feedback circuit which on increase 
of load current shuts down the unit. The short circuit 
current remains less than 20 mA so that in case of 
continuous short circuit for long time PSU is not damaged. 
It restores as short circuit / over load condition removes. 
Circuit contains IC U-3A, MOSFET Q1, ZD7, ZD6, R20, 
R21, R23, R24, R19, R15, R25 and R48. 
 
As soon as current increases the voltage across R48 
increases. It is more than the bias voltage generated by 
resistance R20 to R24. The pin 2 of IC becomes more 
positive than pin 3 hence MOSFET switches to OFF. 
 
A small current flows through R25, ZD3 and LED which 
helps to return the power supply to normal on removal of 
over load / short circuit condition. 

  

 
Figure 9: Split Circuit 
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2.8.7 cSVjh ekuhVfjax o bafMds’ku ifjiFk  

Battery Monitoring and Indication Circuit (Figure 9) 
 

This circuit provides (i) low battery indication (ii) Battery 
OK indication (iii) OL/SC indication & (iv) Neon Indicator 
for AC power ON. Circuit consists of IC U6, ZD8, ZD9, 
Transistor Q2, R30 to R43. Zener diode ZD8 provides 
reference voltage to pin 2 of IC. When the battery voltage 
goes less than 11.5 volt i.e. less than reference voltage, Q2 
stop conducting and LED1 becomes dark. 

  
2.8.8 dV vkWQ fjys ifjiFk Cut-Off Relay Circuit (Figure 9) 
 

Whenever battery is drained to less than 10.8 volts, it is 
essential to not draw further more load current. This circuit 
will cut off the battery from load and take in deep discharge 
mode. Circuit contains IC U5, Relay RL1, and other 
associated components.  

  
2.8.9 vkj ,Q vkbZ vojks/ku ifjiFk  

RFI Suppression Circuit (Figure 9) 
 

It consists of C4, C5, C7A and L1. Capacitor suppresses 
RFI to earth and inductor restricts them to pass to line. 
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v/;k; & 3 Chapter – 3 
'kfDr izznk; ;wfuV&,IlhykWu fufeZr   

Power Supply Unit; Make: EPSILON  
 
3.1 lkekU; General 
 

This chapter covers the power supply unit for telecom 
installations at way side stations in 25 KV area 
manufactured by M/s Epsilon Electronic & Components 
Pvt Limited, B-2, Electronic Industrial Estate, ECIL Road, 
Hyderabad. 

 
3.2 laLFkkiu Installation   
 
 Open the box and discard the packing material. 
 Remove the wrapped polyethylene sheet.  
 Carefully remove the packing material protecting the front 

panel controls and indicators.  
 Open the cover and look for any damage inside the cubicle. 

In case of any damages inform to the marketing department 
of EPSILON. 

 Keep the Power Supply Unit on the floor / shelf as required 
within a distance of 2 meters from the AC mains socket. 

 Keep the input switch in OFF position. Insert the input plug 
in 3 pin 5 ampere main Ac socket. 

 Connect proper earth to the earth terminal provided at the 
rear panel. 

 There should be adequate clearance around the unit to 
ensure free circulation of air and easy maintenance. 

 If the instrument is used in a rack the maximum ambient 
temperature of the rack should be in range. 

 Unit should not be installed near heat generating items. 
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3.3 deh’kafux Commissioning   
 

 Switch ON the Power Supply Unit by turning switch to 
ON position. 

 The output voltage is set at factory. However ensure 
that the output voltage is 13.62 volt DC at load 
terminals provided on the front panel. 

 Adjustment in out put voltage if required can be done 
with potentiometer “P1” provided on the PCB. 

 Connect battery to the battery terminals with proper 
polarity i.e. red wire to the positive of the battery and 
black wire to the negative of the battery. 

  
3.4 daVªksy j{k.k ,oa lwpd  

Controls, Protections and Indicators 
  
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 

Figure 10: Front View 
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The sketch of power supply unit showing controls, 
protections and indications is shown in figure 10. It consist 
of following controls, protections and indicators.  
 
(i)  easl vkWu Mains ON  

 
One Double Pole Single Through switch is provided on the 
front panel for switch ON and OFF the AC mains.  

 
(ii) ,lh buiqV j{k.k AC Input Protection 

 
AC fuse, rated 2 Ampere, is provided on the front panel 

 
(iii) Mhlh vkmViqV DC Output 

 
Two numbers of 6 way terminal strips are provided on the 
front panel for connecting way station equipments. 

 
(iv) vkmViqV Mhlh ¶;wtsl Output DC Fuses 

 
Output is provided on the front panel by 6 way terminal 
strips through 0.2 Ampere fuses. 

 
(v) ¶;wt Qsy ladsr Fuse Fail Indicator 

 
Red LEDs are provided across the load output fuses. If any 
one of the fuse fail, particular LED will glow. 

 
 (vi)   vksoj yksM 'kkWVZlfdZV Overload / Short Circuit 

 
The power supply unit is protected against overload. As 
soon as the output current increases beyond the rated 
current, RED LED glows to indicate over load condition 
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and the unit is protected against short circuit by suitable 
design of the circuit. The output current is limited 
approximately 130% of the rated current and is also 
indicated by RED LED. 

 
(vii) foijhr /kzqork lwpd  

Reverse Polarity Indication  [RP] 
  

If battery is connected across the battery terminals in 
reverse polarity the DC fuse provided on the front panel 
will blow in both condition either power supply unit is ON 
or OFF and thus protect power supply unit. The Red RP 
LED will also glow. 

 
(viii) cSVjh vksds lwpd Battery OK Indication 

  
Power supply unit senses the battery voltage. If the battery 
voltage is more than 11.5 volts, the GREEN LED will glow 
continuously.  

 
(ix) cSVjh yks lwpd Battery Low Indication 

  
If battery voltage decreases less than 11.5 volts, the RED 
LED will glow and indicate low battery voltage condition. 

 
(x) cSVjh vaMj oksYVst lwpd  

Battery under Voltage Indication 
 

This indicator indicates that battery voltage falls to 10.8 
volts. In this condition in the absence of Ac mains the 
battery will disconnect from the load. On resumption of AC 
mains battery will automatically get connected in float 
charge.  
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3.5 laf{kIr ifjiFk fooj.k Brief Circuit Description 
 

AC mains is connected to the power supply unit through 
DPST ON-OFF switch, 2 ampere fuse and the line filter coil. 
Line filter coil (LF) and capacitor C1 attenuate differential 
mode emission currents caused by the fundamental and 
harmonics of the primary current wave form. Line filter LF 
and capacitor C15 & C16 attenuate common mode emission 
currents caused by high voltage, switching wave forms on the 
drain side of the primary winding and the primary to 
secondary capacitance.  
 
The AC power is rectified and filtered by diodes D1 to D4 
and capacitor C4 to the high voltage DC bus applied to the 
primary winding of T1. The other side of the transformer 
primary is driven by the integrated high voltage MOSFET 
connected IC U1. Diode D5 and zener diode ZD1 clamp the 
leading edge voltage spike caused by transformer leakage 
inductance to a safe value and reduce ringing. The power 
secondary winding is rectified by schottky Diode D15 and 
filtered by capacitor C11 to generate DC output voltage. L1, 
L2 and C11 to C14 are provided additional filtering to reduce 
high frequency ripple voltage.  
 
The T1 primary bias winding is rectified by D6 and filtered by 
capacitor C6 to create the top switch bias voltage. Capacitor 
C5 sets the auto-restart frequency and also filters opto-coupler 
noise currents. Overall control loop frequency response is 
tailored by C5, R2 and top switch control pin impedance. 
Constant voltage/constant current supply using the U4 quad 
output Amplifier for both voltage and current control. Power 
loss is lower and efficiency is maximum because smaller 
resistance values are used as sensing resistor R46. Out put 
voltage is sensed by R22, R23, and R24 & P1 and then 
compared by output amplifier U4B to reference U2. U2 shunt 
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regulator integrates an accurate 2.5 volt band gap reference. 
The output of U4B drives current through D12 and R6 into 
the LED of opto coupler U2 to control the duty cycle. R20, 
C10 and R21 compensate the voltage control loop of the 
supply. Output current is sensed by R46. the voltage across 
R46 is compared by U4A to the divider voltage determined by 
R11, R12 and reference U2.  
 
The output of amplifier U4A drives current through D10 and 
R6 into the LED of opto coupler U2 to control duty cycle. The 
current control loop is compensated by R8 & C8. Diodes D10, 
D11 and D12 “OR” the output amplifier’s output together, 
such that the output amplifier with the highest output voltage 
drives opto-coupler current and controls the duty cycle. The 
secondary bias winding is rectified by Diode D7 and is 
filtered by capacitor C7 generate bias supply for the 
secondary control circuit. 

 
The voltage across R46 is compared by output amplifier U4C 
to the divider voltage determined by R26, R27, R28 and 
reference U2. The U4Cdrives the transistor Q1 through 
resistor R29. The output is increased beyond rated current the 
drop across R46will increase and the output of the U4C will 
become high and drive the transistor Q1, the overload / short 
circuit LED will glow. O/P Amp U5A is sensing the battery 
voltage and is indicated by battery OK and battery low LEDs. 
The output voltage is sensed by R32, R33, P2 and then 
compared by U5A to reference zener diode ZD2. If  the 
output voltage is greater than 11.5V DC, the U5A output will 
become low. The transistors Q2 & Q3are not conducted the 
battery OK LED will glow. When the output voltage falls to 
less than 11.5 volt, the output of U5A will become high and 
the transistors Q2 & Q3 will conduct, then the battery OK 
LED go OFF and battery low LED will glow. The lay out of 
printed circuit board (PCB) is given in figure 11. 
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Figure 11 : PCB lay Out 
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3.6 izfrca/kd vuqj{k.k Preventive Maintenance 
 

If preventive maintenance taken time to time it will reduce 
the occurrences of major faults and break downs during 
operation. The following measures should be taken at 
regular intervals. 

 
1. Check the output voltage and ripple contents of the 

supply. 
2. Keep the unit clean i.e. free from dust and moisture as 

excessive amount of dust and moisture will result in 
surface leakage paths and interfere with the functioning 
of the circuit. Clean & compressed air should be used to 
blow off the dust. 

3. Visually inspect the components from deterioration. 
Burn out or heavily loaded resistors will show charred 
or tarnished look. Leaky or highly deteriorated 
electrolytic capacitors are some times characterized by 
a corroded appearance. 

4. Ensure that the printed circuit cards are firmly seated in 
their connectors held at their supports. 

5. Check all the nuts for tightness. 
6. Check all the fuses on the front panel 

  
3.7 nks"k fuokj.k Trouble Shooting 
 

To find out any obvious defects such as open circuit, 
burnout components etc remove the cover for visual 
inspection of all parts. The possible faults and its remedial 
measures are given below: 
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Sr. Nature of 

Problem 
Probable case Action to be 

taken 
1 Output voltage is 

zero while AC 
input switch is 
ON and AC 
lamp is not 
glowing 

AC fuse blown  Check and replace 
AC fuse with 
correct rating 

2 AC fuse blown 
continuously 

MOSFET may be 
defective 

Check and replace 
the faulty 
MOSFET 

3 Output is zero 
while AC input 
lamp is in ON 
condition 

Rectifier Diode 
D13 may 
defective 

Check and replace 
the faulty 
schottky Diode 

4 SC/OL LED 
glows 

PSU current 
exceeding (2A) of 
the rated current 

Reduce the Load 

5 AC main is 
available but 
battery low LED 
is glowing 

DC fuse may 
blown 

Check and replace 
the fuse with 
correct rating 

6 RP LED is 
glowing 

Battery polarity 
may be reverse 

Check and 
connect in correct 
polarity. 
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v/;k; & 4 Chapter – 4 
'kfDr izznk; ;wfuV&cSuVªkWu fufeZr   

Power Supply Unit; Make:  BENTRON 
 
4.1 lkekU; General 
 

This chapter covers the power supply unit for telecom 
installations at way side stations in 25 KV area 
manufactured by M/s Bentron Power Systems, 21/1 
Kedarnath Chatterjee Road, Behala, Calcutta-700034. 

 
The Power Supply Unit is designed for supplying 12V DC 
power of the DTMF based way station equipment or Solid 
state version of Impulse type way station equipments at 
way side stations in 25 KV electrified area. 

 
This Power Supply Unit is a compact unit consisting of a 
rechargeable maintenance free Battery of capacity 
12V/7AH and its suitable charger. The battery is housed 
inside the cabinet. When AC Power is available, the battery 
gets charged from the charger. Battery is kept in float mode 
and 12 V DC power available at the output. In case of 
power failure, 12 V DC is automatically available from the 
battery mounted inside. 

 
Power Supply Unit is designed to feed 12V DC power to 6 
nos. of the DTMF based way station equipments or solid 
state version of impulse type way station equipments 
installed at one location. Separate screw type terminals 
with individual fuse arrangement are provided for 
connecting 6 different equipments. In case of overloading 
by any of the equipments, corresponding fuse will blow out 
and LED indication for fuse blow will come up. 
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4.2 ÝaV iSuy VfeZuy rFkk lwpd  

Front Panel Terminals and Indicators 
 

At front panel two strips consisting six numbers terminal 
screws are exist. One strip is for positive DC supply (+ 
12V) and the other is for negative DC supply (- 12V). 
Positive wire of way side station equipment is connected to 
one terminal screw of positive strip and negative wire of 
way side station is connected to the one terminal screw of 
negative strips. Thus six numbers of way side station 
equipment can be connected with one power supply unit.. 

 
One AC ON-OFF switch along with neon indication is 

 provided.  
 
Front view of power supply unit make by Bentron is given 
below in figure 12. 

 

 
 

Figure 12 : Front View of P/S Unit 
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4.2.1 ¶;wt Fuses 
 

Following fuses are provided: 
 

 One fuse for AC input ( Rating 2 Ampere) 
 One fuse of 2 Amp rating is provided in the battery 

circuit. When this fuse is taken out or blown, battery is 
disconnected from the circuit. Battery will neither get 
charged nor feed output when this fuse is blown or 
taken out. 

 Six number fuses of 200 mA each are also provided 
with six numbers of DC out puts. 

 
4.2.2 ,y bZ Mh LEDs 
 

Following LEDs are provided: 
 

 Six LEDs for six output loads are provided. These 
LEDs will glow when corresponding fuse is blown out.  

 Two LEDs for showing indication of battery low and 
battery normal are provided. Low battery LED glows 
when battery voltage falls below 11.5 Volt. 

 One LED is provided for showing short circuit 
condition of the output.  

 One LED is provided for sowing reverse polarity. It 
glows when battery is connected in reverse direction. 

 
4.3 laLFkkiu Installation 
 

 Takeout the power supply unit from cardboard box. See 
that there is no damage of the equipment during 
transportation. 
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 Normally the battery fuse is taken out from the fuse 
holder before transportation to keep the battery 
disconnect from the circuit. 

 Put the fuse of rating 2 Ampere in the fuse holder. The 
output LED (Green) will glow. This indicates that the 
battery is connected in the circuit. 

 Fix the PSU in it’s location. Connect the way side 
station equipments to the respective terminals. 

 Connect earth wire to the earth terminal exists at the 
rear side of the unit. Earthing must be done properly 
otherwise the PSU may give electrical shock due to 
induced voltage. 

 Insert the AC plug to 230 V AC socket. Switch on the 
AC switch. AC power indication (Neon lamp) will 
glow. 

 Now the PSU is ready for use. The inside battery will 
get charged and feed power automatically in case of AC 
power failure. 

 
Capacity of battery is 12V / 7 AH. Calculation for the 
battery capacity is done on the following basis. 

 
 

CONDITION 
OF WAY 

STN EQPT 

 
CURRENT 

COSUMPTION 
IN mA 

 
AVERAGE 

USE 
HOURS/DAY 

 
REQUIRMENT   
PER EQPT / 24 

HOURS 

 
STANDBY 

 
16 

 
16 

 
256 mAH 

 
RINGING 

 
100 

 
1 

 
100 mAH 

 
SPEECH 

 
100 

 
7 

 
700 mAH 

                                                         
                                                                     TOTAL    1056 mAH 
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4.4 vo;oks dh lwph List of Components 
 

Item Value Make
PCB PSU-7297/9809 Bentron/Micro Circuit 
U - 1 SG 3525 National, Motorola, Philips etc 
U - 2 MCT2F National, Motorola, Philips etc 
U - 3 LM 324 National, Motorola, Philips etc 
Mk;skM o thuj Mk;ksM DIODEs & ZENER DIODEs 

Item Value Make 
D13 – D15 BY 229, 800 Volt Philips, Motorola   
D12 – D17 BA - 159 CDIL, ITT etc 
D1-D11, D16 - D18 IN 4007 CDIL, ITT etc 
ZD1 5.1V Zener / 1W CDIL, ITT etc 
ZD2 18V Zener / 1W CDIL, ITT etc 
ZD3 8.2V Zener / 1W CDIL, ITT etc 
la/kkfj= CAPACITORs 

Item Value Make 
C1, C3 0.1mfd / 630V Philips, Desai, Keltron etc 
C4 150mfd/420V Philips, Webson, Keltron etc 
C2, C33 .0047mfd/500V Philips, Desai, Keltron etc 
C7 330pf/500V Philips, Desai, Keltron etc 
C19, C20 470pf/500V Philips, Desai, Keltron etc 
C26 33pf/50V Philips, Desai, Keltron etc 
C9 1000pf/63V Philips, Desai, Keltron etc 
C14 .047mfd/63V Philips, Desai, Keltron etc 
C18,C12, C16 
C25,C22, C11 
C27,C29, C31 

0.1mfd/63V Philips, Desai, Keltron etc 

C8 10mfd/63V Philips,Webson, Keltron etc 
C17 100mfd/50V Philips,Webson, Keltron etc 
C15, C16 47 mfd / 25 V Philips,Webson, Keltron etc 
C10 4.7 mfd / 25 V Philips,Webson, Keltron etc 
C28 1000 mfd / 25V Philips,Webson, Keltron etc  
C30, C32 2200 mfd / 25V Philips,Webson, Keltron etc 
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izfrjks/k RESISTORs 
Item  Value Make 

R1, R20,  
R21, R29 

4.7K,  1W Philips, Webel, Keltron etc 

R33 27K / 2W Philips, Webel, Keltron etc 
R30 1K/ 2W Philips, Webel, Keltron etc 
R38 2K / 2/1W Philips, Webel, Keltron etc 
R37 1K/2W Philips, Webel, Keltron etc 
R2 3K, .25W Philips, Webel, Keltron etc 
R3 22K, .25W Philips, Webel, Keltron etc 
R4 6.8K, .25W Philips, Webel, Keltron etc 
R5 33K, .25W Philips, Webel, Keltron etc 
R6, R23, R26 10K, .25W Philips, Webel, Keltron etc 
R8, R11, R14, R15, 
R18 

10K, .25W Philips, Webel, Keltron etc 

R19 220K, .25W Philips, Webel, Keltron etc 
R22 100K, .25W Philips, Webel, Keltron etc 
R25 1K, .25W Philips, Webel, Keltron etc 
R24 33K, .25W Philips, Webel, Keltron etc 
R35,R10, R27, R16, 
R9, R7 

3K, .25W Philips, Webel, Keltron etc 

R28,R37, R38 1K, .25W Philips, Webel, Keltron etc 
R17 1K, .25W Philips, Webel, Keltron etc 
R12, R13 2K, .25W Philips, Webel, Keltron etc 
R36 68K, .25W Philips, Webel, Keltron etc 
R32 47K, .25W Philips, Webel, Keltron etc 

 
baMDVj INDUCTORs 

Item  Value Make 
L1, L2 100 micro Henery +  20% Bentron 
L3 300 micro Henery +  20% Bentron 
L4 600 micro Henery +  20% Bentron 
L5 200 micro Henery +  20% Bentron 
L6 200 micro Henery +  20% Bentron 
TFO-1 Transformer Bentron 
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dusDVj CONNECTORs 
 

Item  Value Make 
Screw type 
Connector 

TB-10-6LP Rapid, Gillard etc 

32 Way Euro 
Connectors 

MM-B2602-C 968 
MM-B1802-R 968 

Mafatlal Micron or 
Equivalent 

 
vU; OTHERs 
 

Item  Value Make 
Q1 [ Transistor] K 962 / K794 Fuji,Motorola etc 
RL1, RL2  [Relays] 58–12–2C Relay OEN  
Cartridge Fuse Holder 8 Nos. Elcom, Sonia etc 
Cartridge Fuse  2 Ampere E.I. Sonia etc 
Cartridge fuse 200 mA E.I. Sonia etc 
LED Holder 11 Nos. Sonia etc 
LED 5mm RED Kwality. ITT etc 
LED 5mm Green Kwality. ITT etc 
SPST Switch 2A/230V Elcom, Gilard etc 
Neon AC 230 V Gold, Sonia etc 
Earth terminal  Elcom, Sonia etc 

 
fMLiys ihlhch DISPLAY PCBs 
 

Value Make 
RS - 7297 Bentron 
Res 1K/25 Watt Philips,Webel, Keltron  
Res 5.6 K / 25 watt Philips,Webel, Keltron  
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4.5 =qfV izkIru fof/k Fault Finding Procedure 
 

Power Supply Unit is SMPS based. Most of the 
components are works at dangerously high voltage and 
anybody may get fatal electrical shock. So before open the 
cover, we should be very careful about the electric hazards 
and should take appropriate precautions of electric shock.  

 
Nature of Fault 
 

                     Remedy 

AC fuse is blowing 
out when AC switch 
is put ON 

 In most cases AC fuse is blown 
out either due to defect in AC 
rectifier circuit or oscillator 
circuit. Follow the following 
steps:- 

 Check MOV MV1, Capacitor C3, 
C4 & C1 diodes D1-D4. If faulty, 
replace it. 

 If fault still exist, check 
oscillations at SMPS transformer 
winding. 

 Check Q1 and replace it if 
defective. 

 If all above are OK, then the 
defect is with IC of SMPS. 

No Oscillation in 
SMPS transformer 

 It may be due to fault in transistor 
Q1, transformer TFQ1 or in IC U1 
of SMPS. 

 Check square wave at pin 11 of IC 
U1 with the help of oscilloscope. 
The frequency should be around 
25 KHz. 

 If no oscillation, check C16, R18 
& R19 and replace if found faulty. 
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 If oscillation is present, check Q1 
and associated circuits and replace 
if found defective. 

 Check the transformer and replace 
if found faulty. 

 
DC output not 
available at output. 

The fault may be at any of the 
following portion of the circuit. 

 No oscillation, if so check as 
above. 

 Transformer secondary winding 
may be defective. Replace if 
faulty. 

 Rectifier diode D15 may be 
defective. Replace if faulty. 

 Check inductors L4, L5 or 
capacitors C27, C28, C29, C30, 
C31, C32 and replace if faulty. 

Output DC voltage is 
too low or too high. 

Check feedback circuit consisting of 
Z3, R27, P2 opto-isolator U2 and 
associated circuit. Replace if 
faulty. 

Battery not getting 
charged 

 Disconnect the battery & measure 
voltage at battery feed wire 
terminals it should be around 13.6 
Volt DC. If not, adjust voltage 
otherwise change the battery. 

 If voltage is not adjustable to 13.6 
V, check U1 and associate 
circuits. 

No regulation at 
output 

 Problem may due to non 
functioning of feedback circuit. 
Check as above. 

Battery indication 
lamp is not working 
properly. 

 Check the circuit of IC U3. Check 
the preset P1 and adjust if 
necessary. 
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4.6 ifjiFk o.kZu Circuit Description 
 

Schematic circuit diagrams are shown in figure 13 & 14. 
One PCB is housed inside and the entire circuit is mounted 
on that PCB. 

 
230 volt AC is rectified by diodes D1 to D4 and filtered by 
C1 & C4. It goes to the switching transistor Q through 
transformer TFO1. U1 is the switch mode regulator IC 
which controls the switching voltage pulse width. R18, R19 
& C16 determines the switching frequency. Switching 
frequency is set around 25 KHz.  

 
Opto-isolator U2 along with P2 and associated resistors R2, 
R3, R4 and zener ZD3 forms feed back circuit. This 
feedback circuit controls the pulse width as a result of 
which the output voltage remains steady in spite of the 
variation of input voltage and load current. 

 
Relay RL1 is used for starting voltage feed to the U1. 
When it start running RL1 is energized and U1 gets power 
from the oscillator. D15 is the rectifier which rectifies the 
25 KHz AC switching voltage. This voltage is filtered by 
capacitors C27, C28, C29, C30, C31, C32, L4 & L5. The 
filtered DC voltage is then feed to the 6 output terminals as 
well as to the battery. Battery charging voltage is normally 
set at 13.6 volt.  Relay RL2 is used to the protected the 
PSU when battery is connected in reverse polarity 
direction. 
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Figure 13 : Circuit Diagram 
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Figure 14 : Circuit Diagram 
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v/;k; & 5 Chapter – 5 
'kfDr izznk; ;wfuV&LikdZ fufeZr   

Power Supply Unit; Make: - SPARK 
 
5.1 lkekU; General 
 

This chapter covers the power supply unit for telecom 
installations at way side stations in 25 KV area 
manufactured by M/s Spark Enterprises, Plot No. 10, Phase 
IV, IDA, Cherlapally, Hyderabad-500051. 
 
Power supply unit is designed for telecom installation at 
way side stations in 25 KV electrified area is a fully solid 
state, self regulated type, suitable for charging to 
maintenance free valve regulated (Sealed) lead acid 
stationery batteries of 12 volts 7 AH capacity and forms 
part of this unit. 

 
Power Supply Unit is designed on switch mode technology 
and is suitable for working with six numbers of way station 
equipments using DTMF signaling.  

 
5.2 rduhdh fof’k"Vhdj.k Technical Specification 
 
 Input  : 160 V to 270 V, 50 Hz 
 Output : 13.6 V DC / 2 Ampere 
 Ripple  : Less than 5 mVolt 
 Battery : Maintenance free 12 V / 7AH 

Dimensions : Mechanical, 330x300x150 mm 
Weight : 5.75 Kgs Approx. with Battery 
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5.3 daVªksy] ,ybZMh o ¶;wt Controls, LED & Fuses 
 

The front view of power supply unit make Spark 
Enterprises Hyderabad is shown below in figure 15. it 
contains following switches/fuses /LEDs on front panel. 
 
ON-OFF Switch, AC & DC Fuses, Neon lamp showing ON 
condition, LEDs showing Battery OK/ Battery Low, LEDs 
showing short circuit/battery reverse polarity, LEDs 
showing load connections & Positive and negative 
terminals for connecting load. 
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Figure 15 : Front View of Eequipment 
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5.4 CykWd js[kkfp= Block Diagram 
 

Simple block diagram of Spark Hyderabad make power 
supply unit is shown below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 16 : Block Diagram 
 
5.5 laLFkkiu fof/k ,oa lko/kkfu;ka  

Installation Procedure & Precautions 
 

 Unpack the unit and verity for any damage. 
 Open the units cover and verify the PCB mounting 

and fixing of connector. 
 Unscrew the battery clamp and put the battery 

properly and fix the clamp. 
 Insert the mains cord to 230 volt AC, switch on the 

unit and observe the indications. [ AC: Neon and 
output: Green LED] 

 Connect the fully charged 12 V / 7 AH maintenance 
free battery in correct polarity. 
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 Remove the positive terminal of battery and test the 
out put voltage and adjust it at 13.2 volts by varying 
the preset VR1 in main PCB. 

 Insert the positive terminal of the battery again. 
 Close the cover of the unit and put the equipment in 

the rack/table and connect way side equipments. 
 While connecting battery, polarity should be observed 

carefully. If the battery is connected in reverse 
polarity, the reverse polarity LED will glow. 

 In absence of mains 230 V AC, if battery voltage falls 
below 10.8 volt, battery will disconnect from load. 

 
5.6  vuqqj{k.k fof/k ,oa nks"k fuokj.k  

Maintenance procedure & Trouble shooting 
 

The equipment should be cleaned for dust and moisture 
periodically. The battery terminals should be cleaned. All 
connections should be checked periodically to ensure 
smooth functioning of the unit. 

 
In case if voltage adjustment is required, adjust the preset 
VR1. if the output LED glows red, check the fuse. If fuse is 
blown, replace it with proper rating fuse. 
 
PCB layout and schematic wiring of power supply unit is 
shown in figures 17 and 18 respectively. 
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5.7 ihlhch ys vkmV PCB Lay Out 

 

  
Figure 17 : PCB Lay Out 
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5.8 ifjiFk vkjs[k Circuit Diagram 
 

 
 

Figure 18 : Schematic Wiring of Power Supply Unit 
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