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FOREWORD

This specification is issued under the fixed serial No. S 61. The final number indicates the
year of original adoption as standard or, in the event of revision, the year of last revision.

ADOPTED 1981
First Revision 2000

This specification requires reference to the following Indian Railways Standard (IRS)
specification, Indian Standards (IS) specification & British Railways Specifications (BRS).

IRS:S 23 - Electrical Signalling and Interlocking Equipment.

IRS:S 34 - Testing of Railway Signalling Relays (General)

IRS:S 46 - D.C. Neutral Line Relay (Proved Type) for Railway
signalling.

RDSO/SPN/144 - Reliability & Safety Requirement of Electronic &

Signalling Equipments.

IS: 7405 (Part 1)

Printed wiring boards-General requirement and tests.

BRS:930-A - Miniature Tractive Armature D.C. Neutral Line Relay
Plug-in type for Railway Signalling purposes.

1S:9000 (Pt. 1 to 1V) Basic environment testing procedures for electronic

and electrical items.

Above specifications are referred to by number only, without mentioning the year of issue.
The latest issue of all specifications is implied.

SCOPE

This specification relates to the design and performance requirements for fail-safe
Electronic Time Delay Device (FST) to control railway signalling circuits where a set time-
delay is required.

This device shall work on 24 or 60 volts DC from primary or secondary cells or unsmooth
full-wave rectified supply from single phase, 50Hz, sinusoidal A.C. supply and shall give
24 or 60 volts D.C. output to energise D.C. Line relays after a time-delay of 10 or 20 or 30
or 60 or 120 second, as specified by the purchaser.

This specification is intended chiefly to cover the technical provisions and does not include
all the necessary provisions of a contract.
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2. TERMINOLOGY
2.1  For the purpose of this specification, terminology given in IRS:S 23 and IRS:S 34, in
addition to the following, shall apply.
2.2  OPERATE TIME-DELAY
Operate time-delay is the time interval between the instant of switching on of the time-
delay device and closing of the time-delay contacts.
2.3  SET TIME-DELAY
Set time-delay is the time interval for which the time-delay device is set to close the time-
delay contacts from the instant of switching on of the device.
2.4  TIME-DELAY CONTACT
A contact which closes after the operate time-delay to control an external circuit.
25 NORMAL CONTACT
A contact which is intended to control an external circuit when the time-delay device has
not operated.
26  SETTING ACCURACY
Setting accuracy of the time-delay device is the ratio of the differences of the operate time-
delay and set time-delay to set time-delay.
To-Ts
Percentage Setting accuracy = ----------=-=-=-=-=-=------- x 100
Ts
Where To = Operate time-delay
Ts = Set time-delay
2.7 REPEAT ACCURACY
The repeat accuracy of the time-delay is the ratio of half of the variation between maximum
and minimum operate time-delay at any particular setting, to the mean of all the observed
operate time-delays.
(T1—TL)2
Percentage Repeat accuracy = --------=-==-=-=-===--=----- x 100
(ZT/N)
Where T1; = maximum operate time-delay in seconds
T, = minimum operate time-delay in seconds.
T = actual operate time-delay in seconds for each operation
N = number of operations.
3. GENERAL REQUIREMENTS
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3.1

3.11

3.1.2

3.13
3.14
3.15

3.16

3.1.7

3.18

3.1.9

3.1.10

3.1.11

3.1.12

DESIGN, MATERIAL AND DRAWINGS

The electronic time-delay device shall be of substantial design, robust and capable of
withstanding such handling as may be encountered in service, storage, transit and
installation. It shall meet the requirements of the relevant specifications for material,
design, assembly, finish etc. in their entirety.

The time delay required for the operation of the device may be obtained by charging and
discharging of capacitors or by counting of clock pulses or by use of integrated circuits or
by any other electronic means. The design of the circuit shall be of fail-safe nature so that
in case of failure or open circuit/short circuit or ageing of any component or any
momentary switching OFF/ON of the power supply or external surges due to picking up
and dropping of relays connected across the supply to the time-delay device, it shall not
lead to any output being available from the time-delay contact earlier than the specified
time delay.

Time delay offered by FST shall be indicated on the unit for easy identification.

The device shall be provided with protection against reverse polarity of supply.

Relays, if any used in the device, shall normally be vital relays. Non-vital relays, if any
used, shall be of a proved type having special feature of proving the energised and de-
energised contacts of the relays in sequence in normal working. The relays used shall
conform to approved specifications.

Glass epoxy copper clad laminates conforming to 1S:7405 (Pt-1), climatic severity class 2,
shall be used for printed circuit card. The thickness of laminate shall not be less than 1.6
mm. The thickness of the copper foil shall not be less than 35 microns, corresponding to a
weight of 305 grams per square meter.

Solid-state components of industrial grade shall only be employed for mounting on the
printed circuit cards.

The printed circuit cards shall be designed to suit the circuitry and no extra wires shall be
used for interconnections of components on the printed circuit cards. Soldering of the
components shall be neat and flat preferably of wave soldering. If double sided PCBs are
used, all resistors and components have to be lifted by 2 mm., wherever conducting track
travels underneath the components.

The maker’s name and trademark shall be printed on the printed circuit cards. The printed
circuit cards shall be provided with testing points and the corresponding voltages and
waveforms shall be indicated in the fault diagnosis procedure in the service manual.

All the resistors used shall be at least double the power capacity which is supposed to be
dissipated in them. The voltage rating of capacitors shall be at least 50% above peak value.

After assembly and soldering of components and testing, the printed circuit shall be coated
with transparent epoxy painting to a thickness of not less than 5 microns for environmental
protection.

The device shall be mounted on Q series relay and enclosed within Q series relay cover as
per Cl. 5 of BRS: 930A or on K-50 relay base within K-50 relay cover as per standard
Siemens K-50 relay, standard mini group. The whole assembly shall be capable of being
mounted on a relay rack and shall be protected against dust and moisture. Gasketting by
suitable material conforming to IS: 11149 shall be provided.
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3.1.13

3.1.14

3.1.15

3.1.16

3.1.17

3.1.18

3.1.19

3.1.20
3.121

3.1.22

3.2
3.2.1

3.2.2
3.2.3

3.3

Registration pins shall be provided to identify the time-delay setting. The pin configuration
code shall be as per Cl. 3.4.2.

LEDs shall be provided to indicate the presence of clock pulses and the completion of the
time-delay period. The LEDs shall be conspicuously visible.

A protective fuse replaceable without breaking the seal shall be provided in the device in
the input side of the supply.

The material for the cover shall be transparent polycarbonate. The cover shall be tough,
self-extinguishing, non-hygroscopic, smooth, homogeneous and free from surface streaks,
splash marks, surface sinking, joints and repairs.

Electronic time delay device shall have two control input (positive & negative) and one
delayed output (positive) terminals. These terminals shall be suitably marked by
etching/engraving/embossing followed by indelible printing.

On a Q-base plug-board, the input & output terminals shall be located as under:-
Input (positive) -R1
Input (negative or common) - R2
Output (positive) -Al

The current carrying capacity of the wires and cables used shall be double of the actual
current flowing. The wires and cables used shall conform to IRS:S 76 and shall be procured
only from the suppliers approved by RDSO for manufacture and supply of Railway
signalling indoor cables. The input, output and earth terminals shall be 20+2 mm away
from the nearest registration pin for the relays. The output terminal shall be on the left side
facing the registration pins and the earth terminal shall be in the middle.

The device shall be suitably protected from high voltage.

Rating / value of each component shall be given in the circuit diagram to be supplied with
the device.

Handle clip and handle support shall be made of stainless steel.

DIMENSIONS

All the dimensions of the FST with plug-board shall be in accordance with the CI. 5.1 of
BRS:930A.

The retaining clip for FST shall be in accordance with the Cl. 5.2 of BRS:930A.

FSTs with the same registration pin coding shall be interchangeable.

STORAGE LIFE
The unit shall be considered as having a possible period of up to 2 years in reasonable

storage conditions prior to being brought into use without verification or examination and
without any adverse effect on its operating characteristics.
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3.4  OPERATING CHARACTERISTICS

3.4.1 The electronic time-delay device shall operate satisfactorily either from primary or
secondary cells or unsmooth full-wave rectifier supply from single phase, 50 Hz sinusoidal
AC supply. The rated current, voltage and ambient temperature shall be as follows:-

1) Input voltage - 24V or 60V DC (as specified by the purchaser) +20%,-10%
@) Output voltage - 24V or 60V DC (as specified by the purchaser) +20%,-10%

3) Output current - 150 mA (Max.)

(4)  Operating temperature range - —10°C to 55°C

(5) Fixed time-delay — 10 or 20 or 30 or 60 or 120 second (as specified by the

purchaser)

(6)  Input Current Limit- 500 mA(Max)

3.4.2 The registration code (pin configuration) for the electronic time delay device shall be as

under:-
S.No. | Fixed timing of FST Registration Code (Pin Configuration)
24V 60V
1 10 Second AFNKY ACNJY
2 20 Second AFMKY ACMJY
3 30 Second AFLKY ACLJY
4. 60 seconds AFHKY ACGJY
2. 120 seconds AFGKY ACEJY
3.4.2.1 Variation in operate time-delay over extreme limits +10%

of voltage and temperature as per Cl. 3.4.

1.

3.4.2.2 The manufacturer shall provide a suitable sealing arrangement to the cover.

4 MARKING AND IDENTIFICATION

4.1 Input and output terminals and their polarities shall be marked by indelible printing.
4.2 A nameplate shall be provided in a conspicuous position giving the following information:-

(a) Manufacturer’s name

(b) Month and year of manufacture
(c) Serial number of the device

(d) Set time-delay in second

(e) Rated input and output voltage
(f) Specification number
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4.3 The words “INDIAN RAILWAY PROPERTY” shall be etched/engraved/embossed on the
device at a conspicuous position.

5 TESTS AND PERFORMANCE REQUIREMENT

51  Unless otherwise specified, all tests shall be carried out under ambient atmospheric
condition.
5.1.1 For inspection of material relevant clauses of IRS:S 23 & IRS:S 34 shall also apply.

52  TYPETEST

5.2.1 The following shall constitute type tests and shall be carried out once in three years, or
earlier, at the discretion of inspecting authority.

(@) Visual inspection Cl. 6.9
(b) Dimensional check Cl. 3.2
(c) Dielectric strength test Cl. 6.1
(d) Insulation resistance test Cl.6.2
(e) Operating characteristics test Cl. 6.3
(F) Setting accuracy test Cl.6.4
(g) Fail-safe feature test Cl.6.8
(h) Repeat accuracy test Cl.6.5
(i) Climatic severity test on two samples Cl. 6.7
(1) Endurance life test on two samples Cl. 6.6
(K) Vibration test Cl.6.7.5

5.2.2 Test samples — Total 5 samples shall be required for complete range of type tests as per CI.
5.2. These samples shall be selected at random, as far as possible from at least 10% of the
production lot. These samples shall be selected and sealed by the Inspecting Officer.
Samples of electronic time-delay device identified for type tests shall not form part of the
supply. Tests covered by CI. 5.2.1 (a) to (h) shall be carried out as per sample plan given in
Cl. 8.4,

53 ACCEPTANCE TEST

5.3.1 The following shall constitute acceptance tests

(@) Visual inspection Cl. 6.9
(b) Dimensional check Cl. 3.2
(c) Dielectric strength test Cl.6.1
(d) Insulation resistance test Cl.6.2
(e) Operating characteristics test Cl. 6.3
(F) Setting accuracy test Cl.6.4
(g) Repeat accuracy test Cl. 6.5
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Sampling plan as per ClI. 8 shall be followed.

The lot shall be offered to the inspecting authority within two months of the month of
manufacture along with the Routine Test Report.

In case results of acceptance test vary by more than 5% from the results of routine test, the

lot shall be rejected. For calculation of percentage variation result of routine test shall be
taken as initial value.

54 ROUTINE TEST
The following shall constitute routine tests
(h) Visual inspection Cl.6.9
(i) Dimensional check Cl. 3.2
(1) Dielectric strength test Cl.6.1
(@) Insulation resistance test Cl.6.2
(b) Operating characteristics test Cl.6.3
(c) Setting accuracy test Cl.6.4
(d) Repeat accuracy test Cl.6.5
(e) Fail-safe feature test Cl.6.8
5.4.1 The results of routine test shall be made available to the inspecting authority along with the
inspection call letter.
6.0 TESTS
6.1 DIELECTRIC STRENGTH TEST
The time-delay device shall withstand for one minute a test voltage of 1KV (r.m.s.), 50Hz
AC, approximately sine wave, applied between all parts of electric circuits sand other
metallic parts insulated therefrom.
6.2 INSULATION RESISTANCE TEST
Immediately after the dielectric strength test as per Cl. 6.1, the insulation resistance shall be
measured between all parts of electric circuits and other metallic parts insulated therefrom
at potential not less than 500V DC. The insulation resistance shall not be less than 50 Mega
ohm.
6.3 OPERATING CHARACTERISTICS TEST
After dielectric and insulation resistance tests, the device shall be tested for its operating
characteristics at the minimum, maximum and rated input voltage as per CI. 3.4. The output
voltage, current and time-delay shall be measured. It shall be within specified limits. This
test shall be conducted at minimum, maximum and at ambient temperature as specified in
Cl. 3.4. However, for acceptance test the device shall be tested at ambient temperature.
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6.4

6.5

6.6

6.7

6.7.1

6.7.2

6.7.3

SETTING ACCURACY TEST

The device shall be operated 10 times at the rated voltage and ambient temperature, an
interval of one minute being allowed between successive operations. The average operate
time-delay of these 10 operations shall be recorded as “To”. The setting accuracy shall be
calculated as per Cl. 2.6 and shall be less than +10%.

REPEAT ACCURACY TEST

The device shall be operated 10 times at the rated voltage, observing the max. (T1) and min.
(T,) of the operate time-delay. The repeat accuracy of the device at the rated voltage and at
ambient temperature shall be calculated as per CI. 2.7 and shall be within +10%.

ENDURANCE LIFE TEST

The time-delay device shall be subjected to 10° (one lakh) operations at ambient
temperature. A time interval of 30 seconds shall be allowed between the commencement of
the following cycle and the end of the previous cycle. Each cycle shall include energisation
of a Neutral Line Relay to specification BRS:1659 or BRS:930A, as the case may be.
Throughout the test the device shall operate efficiently and without failure. After the
completion of the test the operate time-delay shall be within +10% of the set time-delay.

CLIMATIC SEVERITY TEST
DRY HEAT TEST

This test shall be conducted as per 1S:9000 (Part-111, Section 3) for 16 hours at 55+2°C. The
time-delay device shall be energised with the external, relay load during this test. On
completion of the test, the insulation resistance of the device and the operate time-delay
shall be measured with the time-delay device kept inside the chamber. The insulation
resistance shall not be less than 50 Mega ohm. The operate time-delay shall be within
+10% of the set time-delay. The device shall then be removed from the chamber and
visually inspected to see that no part is damaged or cracked.

DAMP HEAT (ACCELERATED) TEST - FIRST CYCLE

This test shall be conducted as per 1S:9000 (Part V, Section 1) at 55+2°C and relative
humidity 90-95%. The device shall not be energised during this test. After removal from
the test chamber, the device shall be wiped with a dry cloth to remove condensed water
from the surface and the insulation resistance measured as per Cl. 6.2 after a period of 1 to
2 hours shall not be less than 1 Mega ohm.

COLD TEST (AFTER FIRST CYCLE OF DAMP HEAT)

This test shall be conducted as per 1S5:9000 (Part-11, Section 3) for 2 hours at —10°C. The
device shall be operated ten times at the end of the test, with an interval of one minute
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6.7.4

6.7.5

between successive operations of the device to see that the device is working satisfactorily
and that there is no seizure. The device shall be visually inspected to see that no part is
damaged or cracked.

DAMP HEAT (ACCELERATED) REMAINING 5 CYCLES TEST

The heat cycle test shall be performed as per Cl. 6.7.2. The insulation resistance measured
after each damp heat cycle shall not be less than 1 Mega ohm and not less than 10 Mega
ohm after final cycle and full recovery period.

VIBRATION (SINUSOIDAL) TEST

This test shall be conducted on the device [as per 1S:9000, Pt. VIII, Vibration (Sinusoidal)
Test 1981] with following severities -

i) Frequency range 1Hz-35Hz
i) Amplitude 0.15 mm or 2g
iii) No. of axes 3
iv) Number of sweep cycle 10
v) Total duration for the 10 sweep 1 hour 45 min. when frequency of
cycles vibrations is changed as per Cl. 6.3 of
1S:9000 (Pt. VIII)-1981 during each sweep.
vi) If resonance is observed, endurance | 10 minutes at each resonant frequency.
test at resonant frequencies.

After the test device shall be visually inspected to see that no part is damaged or cracked
and time delay function under specified input voltage range is normal.

6.8  FAIL-SAFE FEATURE TEST

6.8.1 Fail-safe feature of the device shall be tested by opening/short-circuiting the device by
momentarily switching off the power supply, by picking up and dropping of the relays
connected across the power supply and creating a fault in the circuit. The device shall
satisfy clauses 3.1.2 of the specification.

6.9 VISUAL INSPECTION
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6.9.1 The physical condition of the device shall be visually inspected as per Cl. 3.1 and it shall be

free from any physical defect as mentioned therein.

7.0 PACKING

7.1

1.2

7.3

The time-delay device shall be so packed as to permit convenient handing and to protect
against loss or damage and ingress of moisture during transit and storage.

The package/box containing time-delay devices and meant for transport to the consignee
shall be plainly marked on the outside with the following particulars:-

(a) Name and address of consignee and consignor

(b) Packing number

(c) Number of devices packed and their serial numbers

(d) Purchase order number and date

(e) The marking “FRAGILE” and “HANDLE WITH CARE”, each letter being not less
than 50 mm in height

Each package shall contain an operation manual for the device, incorporating general
description, operating characteristics, schematic diagram showing each component and its
value, overall dimensions of the device, etc.

8.0 SAMPLING

8.1
8.2

8.3
8.4

9.0

9.1
9.2

All the devices having the same rated voltage, time setting and similar construction shall
constitute a lot.

For taking samples, the device shall be chosen at random from the lot.

The number of devices taken for acceptance test shall be 20% of the lot.

The sampling plan for the different tests shall be as follows:-

a) Dimensional check Cl. 3.2 On 2% of the sampled devices,
subject to a minimum of one.

b) Visual inspection Cl.6.9 On 100% of the sampled devices
c) Dielectric strength test Cl. 6.1 -do-

d) Insulation resistance test Cl. 6.2 -do-

e) Operating characteristics test Cl. 6.3 -do-

f) Setting accuracy test Cl.6.4 -do-

g) Repeat accuracy test ClL. 6.5 -do-

h) Fail-safe feature test Cl.6.8 On 2% of the sampled devices,

subject to a minimum of one.
INFORMATION TO BE SUPPLIED BY THE PURCHASER

Input and output voltages
Fixed time-delay

*kkk
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In Front of Railway Hospital, JAIPUR — 302 006

Kushaiguda, Hyderabad — 500 062

.  M/s. Epsilon Electronic Equipment & Co. Ltd., B-2, Electronic Industrial Estate, ECIL CROSS Road,

Taratalla Road, Kolkata — 700 088.

2. M/s. Digital Communication & Control Pvt. Ltd., Webal Industrial Estate, Room No. 213/215/217, P-1,

(U8}

M/s. G.G. Tronics, Plot No. 10, 3rd Phase, 6™ Main, Peenya Industrial Area, Peenya, Bangalore — 560 058

4. My/s. Ram Electronics, Plot No. 149-D, Sector-I, Lane-8, Phase-1I, IDA, Cherlapally, Hyderabad — 51

5.  M/s. Anu Vidyut, C-1 Industrial Estate, Roorkee — 247 667

& .

6. The Chief Workshop Manager, Signal Workshop, Southern Railway, Podanur — 641 023

Mandal, RR District, Hyderabad — 500 055

7. M/s. Surya Electronics, Plot No. 115- ALEAP Industrial Area, Gajularamefram Village, Qutabullapur

=

8. MJ/s. Ultra Electronics Pvt. Ltd., 32B, Ganesh Chandra Avenue, Gr. Floor, Kolkata — 700 013

DA: Copy of Amendment No. 3 to the
Specification No. IRS : S - 61/2000.
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(V. K. Agarwal) ﬁ 2 ,L7i
Jt. Director/Signal

for Director General/Signal




Amendment No. 3
To
RDSO Specification No. IRS : S - 61/2000
For

Fail Safe Electronic Time Delay Device for Railway Signalling

Following new clause is added to the Specification No. IRS : S - 61/2000 for
Fail Safe Electronic Time Delay Device for Railway Signalling.

Clause No. 10

“All the provisions contained in RDSO’s ISO procedures laid down in Document No.
QO-D-7.1-11 dated 19.07.2016 (titled “Vendor Changes in approved status”) and
subsequent versions/amendments thereof, shall be binding and applicable on the
successful vendor/vendors in the contracts floated by Railways to maintain quality of
products supplied to Railways”.

End of Amendment No. 3




