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Salient Features:

✓ 16 Input-16 Output Fail-Safe Multiplexer  specially designed for use  Railway 
Signalling applications. Software & Hardware Validated as per CENELEC SIL-4 
standards (complying EN50126 / EN50128 / EN50129, EN50159-1) & 
approved as per  RDSO/SPN/147/05 now revised to IRS:S-104/2012

✓ 2 out of 3 Triple Modular Redundant (TMR) architecture ensuring safer system 
with high availability (almost 100%) & reliability

✓ Galvanically as well as  optically isolated Inputs and  transformer  coupled , 
mutually isolated unreferenced output with digital data-communication 
protocols makes  the  system robust  against induced electrical noises  making 
it usable in RE areas

✓ Hot standby power supply to make the system work uninterrupted , 24X7, 
round the year

Definition:

UFSBI is a 2  out  of  3 fail-safe  (SIL-4)  multiplexer capable of 
exchanging  16 relay states  simultaneously  over  each direction 
between 2 locations separated by a distance  but  connected  over  Quad 
-Cable ,  OFC or Radio .
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System Architecture of UFSBI

UFSBI consists of the following 
parts:

1. Power Supply Units

2. The 2 out of 3 UFSBI-Digital 
System

  a) Input Card
  b) Output Card
  c) CPU Card
  d) Ctrl & Comm Card
  e) Modem ( & Changeover)
  f)  Reset Box

3. Relay Rack /  EBLM / Interface
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Front View Back View
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Power Supply 
Units

2 out of 3 
UFSBI-Digital 
System

Reset Box , 
Modems, Media 
Changeover & 
Version Display
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Connection between Input and Processors

Input information are send to the processors for validation purpose and 
an input is considered to be true only on majority voting logic of the 
three individual CPUs. The first two input cards sends information to the 
first CPU, the next two to the second and the other two to the third CPU 
as shown in the figure below:
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UFSBI - Input Reading Process

Relays feed the 
input processor

 cards provided 
with opto-isolators

Input Card 1 & 2
1. Opto Isolation of

   Relay Inputs

2.  Noise & Surge

    suppressor

Input Card 3 & 4
1. Opto Isolation of

   Relay Inputs

2.  Noise & Surge

    suppressor

Input Card 5 & 6
1. Opto Isolation of

   Relay Inputs

2.  Noise & Surge

    suppressor

CPU  A
 1. Input De-bouncing

 2. Input data validation by Inter

     Processor communication

 3. Adding CRC codes

CPU  B
 1. Input De-bouncing

 2. Input data validation by Inter

     Processor communication

 3. Adding CRC codes

CPU  C
 1. Input De-bouncing

 2. Input data validation by Inter

     Processor communication

 3. Adding CRC codes

PICK UP

DROP OUT

TO MODEM

Control &

Communication Card

1. Data received from 3

    CPUs  on Time Division

    basis

2. TTL to RS232 level

    conversion

Complementary

sensing of an

Input Relay State
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MODEM FRONT VIEW MODEM BACK VIEW

Steady Red.

To Indicate the 

MODEM Power ON 

Condition 

Steady Red to Indicate 

The Carrier Detect 

Flashing Red.

To Indicate the 

MODEM receives Data 

Flashing Red.

To Indicate the 

MODEM Sends Data 

Steady Red when 

Modem Put in 

LOOP position

Loop / Normal 

Switch

To Test the 

Modem

Data Connector 

from Mother 

Board to 

Modem 

MODEM 

ON/OFF 

Switch

PWR

   IN

Line Connector 

from MODEM to 

OFC or QUAD 

Cable

ANS / ORG Switch

To Select the 

Modem mode

Modem is provided to convert the data as per RS232 to Voice Frequency. The Fig 
above shows the front and back view of the Modem. Modem works on 4 wire, 
Asynchronous, 2400 bps mode. Maximum permitted loss between to modem is 30db.

UFSBI – Quad / VF Channel Modem (most commonly used)
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UFSBI to UFSBI connection Through Telecomm Medium

MODEM MODEM

Dark OFC , E1 or E&M Voice Channel
(OFC / Microwave) or Quad cable) 
Distance limited by a channel loss of 30dB 

RS232C RS232C

The Communication Card of the UFSBI feeds the modems with
 data which is transmitted via the telecommunication channel

Instrument at Location A Instrument at Location B
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Relay feed to Output Card Connection

Output Cards at 
Receiving ends drives

Relay outputs at the 
other end

FROM

MODEM

OUTPUT

RELAY

Output Card
 1. Hardware 2/3 Voter Unit

 2. Output through DC to DC

    converter

 3. Decesion Read back by

    each CPU

CPU  A
  1. Received data validation

      by Processor

   2. Performing 2 out of 3

      Software Voting

Control &

Communication Card

1. RS232 toTTL level

  conversion

2. Data sent to 3 CPUs

CPU  B
  1. Received data validation

      by Processor

  2. Performing 2 out of 3

      Software Voting

CPU  C
  1. Received data validation

      by Processor

  2. Performing 2 out of 3

      Software Voting
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2/3 Hardware Voter

implemented using PLD

High

Frequency

Oscillator

OUT

OUT

Differiantial DC

OUTPUT

From CPU A

From CPU B

From CPU C

Opto-

Isolator

Transformer

Coupled

Switcher

Rectifier

Unit

Mechanism for Picking Up an Output Relay
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UFSBI Cards

Input Card CPU Card CC Card

Output Card

DC – DC Converter
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Front View Rear View

Introducing Media Redundancy with Automatic Media Changeover

The functional advantages of the Automatic Media Changeover
▪  Seamless changeover between the primary and the secondary media
▪  Very low latency media switchover (<1 ms), thereby ensuring no link failure of UFSBI. 
▪  Continuous monitoring of both working / non-working media providing potential free   
     contact for recording media performance over networked data logger. 

Note: The same media changeover unit may be used for other devices like digital axle-counter provided the 
communication packet format (like size, speed, number of Start /Stop bit etc. are provided
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•  A combination of  Class C & D SPD for Power Line and Class D SPD for  

   Data Line from OBO Betterman

24V +ve from IPS /

Batt. Charger

24V -ve from IPS /

Batt. Charger

EARTH (<1)

V20C 3PH 75V

Type II / Class C SPD

VF 24 AC/DC

Type III / Class D SPD

24V -ve to DC-DC

Conv. I/P of UFSBI via

LPF Module

EARTH (<1)

24V +ve to DC-DC

Conv. I/P of UFSBI via

LPF Module

+ve Loop using

 1.5 sq. mm Copper

wire  (Red)

-ve Loop using

 1.5 sq. mm Copper

wire  (Black)

EARTH LOOPING

WITH 4 sq. mm Copper wire (Green)
EARTH LOOPING

WITH 4 sq. mm Copper wire (Green)
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All Connections done with  7/0.2 PVC

coated copper wire

EARTH (<1 )

MDP 4D / 5T

Type III / Class D SPD for Communication Lines

EARTH LOOPING

WITH 4 sq. mm Copper wire (Green)

Mitigating Surge Damages with Class C & D SPD for Power / Data Line

For this to be Effective a Good Earthing (<1) is essential . . . !! 
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The applications of UFSBI can be classified as:

1. As a Block Interface to Conventional Block Instruments   (Neal’s 
Token, Diado TLBI, PTJ Push Button TLBI & SGE DLBI )

1. As a Push Button type  Axle Counter Block Instruments
 Block Proving with Axle Counter using Block Panel & UFSBI (as per IRS: S-

105/2012)

               # Using Q-Series Relays

  # Using Hot Standby EBLM units

2. As 16 Input-16 Output Fail-safe Multiplexer
 for reduction of usage of costly & theft prone Copper Cables / complete 

replacement possible with OFC in 

  # Intermediate Block Signalling 

  # Automatic Block Signalling 
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# Using Q-Series Relays

# Using Hot Standby EBLM units
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Block Proving with Axle Counter using Block Panel & UFSBI   (as per IRS:S-105/2012)

Single Line Block Panel

Double Line Block Panel
Block Panel with UFSBI 
(using Q-Series Relays)
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Salient Features

1. It is a non-co-operative, consent dependent, user-friendly push 
button type Block Instrument capable of providing the last vehicle 
verification information in both single & double line sections. 

2. The Block Panel provided, offers easy-to-understand audio-visual 
indications for all vital information. 

3. The unique design of interlocking circuits and input/outputs through 
Q-series relays provide galvanic isolation, making the system usable 
in both RE & Non-RE sections.

4. The system is media independent i.e. it works on Copper cable, OFC 
or microwave radio without hampering the fail-safety of the operation. 

5. Provides media fall-back options through Seamless switching OFC or 
E1 / Quad using Automatic Media Changeover and optional E1-OFC 
Industrial grade VF Modem
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Replacing Relay Logic with Hot-Standby EBLM
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A Closer Look into Hot-Standby EBLM
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The EBLM Card with 2 oo 2 CPLD    
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Need of Intermediate & Automatic Block Signalling systems

1. Increase of line capacity by not less than 50% in IBS and by 
150% in ABS 

       As already established by in multiple case studies eminent railway researcher 
       Dr. Ashok Jhunjhunwala of IIT (Madras) & Mr. P.R. Goundan, Ex-CSTE of Indian 
       Railways

2. Ensure maximized system Availability for unhindered train 
operation

3. Deliver High MTBF of system through Redundancy wherever 
possible, and least MTTR if possible Zero down-time

4. A Cost-effective and faster implementation of generally 
extremely outdoor activity intensive implementation schemes
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Limitations in use Copper Conductors in Block Working systems

1. High and constantly increasing import dependence as well 
as product cost

2. Prone to theft as it impossible to protect the asset over the 
entire block section

3. Susceptible to EMI/EMC damages and induced voltages in RE 
area thus requiring special protective arrangement like 
cutting relays or isolation transformers.

4. High cable laying time and maintenance hazard as each core 
has to be periodically megered to ensure the integrity of 
insulation and avoid inter-conductor leakage voltage.

5. High MTTR, as locating fault is not as simple as in OFC

6. Higher chances of aging and insulation damage, resulting in 
fast conductor detoriation through ingress of moisture

7. Redundant path / back-up provisions  cannot be availed 
without alternative physical cable
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Benefits of using OFC in Block Working systems

1. Low Cost and progressively reducing  owing to development 
of fiber technology

2. No resale value, thus Not theft prone.

3. No EMI/EMC or induced EMF hazards even in RE area as 
glass is an insulator

4. Zero maintenance if properly laid with HDPE duct.

5. Low MTTR, as locating fault is easy and fast using OTDR.

6. Minimum aging or detoriation through ingress of moisture, 
as no electricity is carried

7. Redundant path / back-up provisions can be availed 
through multiple path using dual OFC in different routes
 

All resulting in Very High Reliability and Availability of numerous 
Voice / Data channel at a much lower cost….
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Approval of UFSBI for 16 I/O Mux in IBS…
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Advantages of using UFSBI in exchanging relay states in IBS

1. This RDSO scheme facilitates commissioning of new IBS 
installations with ease, with minimum outdoor activities, just be 
using spare Block Quad cable.

2. A dedicated OFC if laid for signalling in lieu of copper cables for 
IBS operations using UFSBI, is preferred due to immunity to 
electrical interferences, EMI/EMC, Lighting Surges, Aging, Ingress 
of Moisture and substantially low cost (causing it to be less theft 
prone). 

3. This harnesses the true benefits of redundant media operation of 
HA-SSDAC / Dual SSDAC or Dual MSDAC, through use of UFSBI 
for relay state transmission with Automatic Media Changeover

      (Although some alternative items showcase features of relay exchange but are not  
      approved to the requirement of RDSO under IRS:S-104/2012 Ver.0)

4. The Auto Change-over allows seamless transition between Quad 
Cable system & OFC based system, continues IBS working even if 
physical Quad cable / OFC damaged 
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Advantages of using Redundancy in UFSBI 
Electronics

1. This Redundancy is provided by use of 2 
independent UFSBI systems such that If any, 
one UFSBI units fails, it does not affect train 
running.

2. If any system fails / hangs due to external / 
internal fleeting faults it automatically 
restarts and recovers failed UFSBI 
Electronics while the other continues to 
function normally

3. The UFSBI Electronic units are coupled 
through the synchronized Input states that 
are fed into the systems from station / IBS / 
ABS interlocking circuits from independent 
contacts of same relay

4. The outputs are driven by both systems in 
parallel so that failure a single UFSBI 
Electronics does not causing any functional 
failure

5. UFSBI system and Input / Output relay 
status can be monitored with datalogger

Deltron Equipment & Systems Pvt. Ltd., Kolkata

OFC based Block Signalling Schemes using UFSBI . . . .



Deltron Equipment & Systems Pvt. Ltd., Kolkata

OFC based Block Signalling Schemes using UFSBI . . . .



Deltron Equipment & Systems Pvt. Ltd., Kolkata

OFC based Block Signalling Schemes using UFSBI . . . .



Deltron Equipment & Systems Pvt. Ltd., Kolkata

OFC based Block Signalling Schemes using UFSBI . . . .



Deltron Equipment & Systems Pvt. Ltd., Kolkata

OFC based Block Signalling Schemes using UFSBI . . . .



Deltron Equipment & Systems Pvt. Ltd., Kolkata

OFC based Block Signalling Schemes using UFSBI . . . .



Deltron Equipment & Systems Pvt. Ltd., Kolkata

OFC based Block Signalling Schemes using UFSBI . . . .



Deltron Equipment & Systems Pvt. Ltd., Kolkata

OFC based Block Signalling Schemes using UFSBI . . . .



Deltron Equipment & Systems Pvt. Ltd., Kolkata

OFC based Block Signalling Schemes using UFSBI . . . .


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42

