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LOMM*! 0's Specification No.

T1/SPC/PSI/HVCB/0121,

1. The rating "55kV" mentioned in the cover page and clause no. 3.1, 4.1,
4.1(ii) 4.2, 5.1.1.2, S.1.1.3(1), 10.2.1.1, 10.2.1.4, 10.2.3.1, 10.2.3.2,
10.2.3.3, 10.2.5, 10.2.9, 10.3.2 and Annexure-A should be read as
*S0kV".

2. The clause no. 3.1 (page no. 5 of 38) may be replaced by following
"“The Circuit Breaker is to be used as Transformer Circuit Breaker on
Primary Side of Traction Power Transformer for Voltage of 66KV, 100KV,
110KV, 132KV & 220KV and also fer incoming and Outgoing Transmission
Line at Traction Substation. The 50k\V Circuit Breaker is to be used on the
secondary side of Scott Connected Traction Power Transformer,”
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1. SCOPE

i 8

1.2

1.3.

1.4

1.5.

1.6.

It is to be noted that "The Make in Indla Policy of Government of India
shall be applicable.”

This Specification applies to Outdoor Type, Double Pole & Triple Pole SFs
High Voltage Circuit Breakers for use in Traction Sub Stations of Indian
Railways for controlling Power Supply to 25kV AC 50 Hz single phase
Traction Overhead Equipment and 2x25 kV AC 50 Hz AT Feeding System
for Traction Overhead Equipment {OHE),

All the provisions contained in RDSOs ISO procedures laid down in
Documnent No. - QO - D-8.1-11 Ver. 1.2 dated 22.06.2020 (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 Raillways to maintain quality of products
suppiied to Rallways.

This Specification supersedes the specification no. TI/SPC/PSI/HVCE/0120
(June, 2014) Rev, O with A& C slip No. 1 & 2,

The Circuit Breaker shall be complete with all Parts, Fittings and
accessories as necessary for its efficient operation including SFs Gas for
the first filling, mounting frame work of steel. All such Parts, Fittings and
Accessories shall be deemed to be within the scope of this Specification,
whether specifically mentioned or not. The CB shall be of proven design.
Criteria of proven design shall be advised by RDSO as and when the need
arises.

The Circuit Breaker shall be erected by the Purchaser. However, in case a
defects/deficiencies are noticed, the manufacturer/Vendor will have to
depute his engineer for necessary remedial action without any cost to the
Railways. In all the cases in which an order is placed either on new
manufacturer or for a new type /design of the Circuit Breaker, the services
of manufacture’s engineer shall be made available free of cost during the
erection and proving/pre- commissioning test for the first order of their
Circuit Breaker. For this purpose, prior intimation regarding the date and
the location shall be given by the purchaser to the Vendor/ manufacturer.

2, Governing Standards, Specification ‘

P

The Circuit Breaker unless otherwise specified, shall conform to the
following specifications and the Indian Electricity Rules, wherever
applicable in line with standards engineering practice uniess. specifically
brought forth:

IS/IEC/RDSO =
S.N. | specification with latest Description

amendmenis.
(1) IS/IEC 62271-100 High-voltage switchgear and controlgear - Part

100: Alternating-current circuit-breakers.

Ep&iﬂicﬁﬂun {SIE;} t&chn'rcalie grade  Sulphur
i : ; hexafluoride and complementary gases to
(i) IEC: 60376/15: 13072 be used in s mixtures for wse in electrical

eguipment. =
; | 7 High-voltage switchgear and controlgear - Part
(%) s e ek 1: Common specifications for alternating current

page 4 of 39
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switchgear and controlgear.
Code of fi i d inforced
(iv) 15: 456 mn:rate. Practice for plain and reinforce
: Single Phase A.C. Induction Motors for general
{v) IS: 996 purpase.
. ; Specification for Bushing for Alternating
(i) 15: 2059 Voltages above 1000V,
Specification for Porcelaln Post  Insulators for
{wvit) I5: 2544 System with Nominal Voltages greater than
1000V,
{wiii) 15; 5561 Specification for Electric Power Connectors.

; . ; ; Specification for Hollow Insulators for Use in
X {ix) 15: 5621/IEC:62155 | gRioe Eatipineit.

IEC60947-5 Specification Tor Control Switches (Switching
Device Control and Auxiliary Circuits including
{(x) contactor Relay) for Voltages up to and inciuding
1000V AC and 1200 DC General requirements
and Tasts,
S:7906 (Pr,1)/ EN 10270
(i) 2 FdsicCr Specification for Helical Compression Springs.
S: 7907 (PL.1)/ -EN 102704
(xii) 2 FASICr Specification for Helical Extension Springs.

Current Circuit Breakers.

Spedfication for PVC Insulated (heawvy duty)
(xiv)| IS: 1554 (Pt. I}/ 1S 654 | Electrical Cables for working Voltage up to &
Including 1100V,

3 Dimension for Hot Rolled Steel Beam, Colummn,
e 15::808 Channel and Angle sections.

Degrees of protection provided by enclosures (IP
Code)

(v} IS/IEC-60529
Low-voltage switchgear and controlgear - Part
(i) I5/1EC 60947-1 1: General rules

RD50 Specification
.+ Mo, TI/OHE/13(4/84)

(awli with A & C Slip No.1 For Hot Dip Galvanlzation,

to 4.

RDSO Specification No.-

(xix) | TI/SPC/OHE/FASTERNE

For Steel and Stainless Steel Bolts, MNuts, and

RS/0120 Rev. 1 Washers,
RDSO Specification No.
() M&QPCNFFIDHEDEH, For Epoxy based Zinc Phosphate Primer (two

Amendment 1B (Rev- | Pack).

1.13! .
pecification .
(xxi) | o, MBC 11072006 For P;:Iruremane based Aluminum Paints ( three

{xxii:i AC Traction manual Issued in 1994 or latest.

2.2, Any deviation from this Specification as proposed by the manufacturer to
improve upen the performance, utility and efficiency of the eguipment
shall be given due consideration, provided full particulars of the deviation

Re:asc:mS-CRIS page 5 of 39
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with justification thereof are furnished; subject to approval of RDS0. In
case of any contradiction between the provision of the Indian Standards /
IEC standards and this Specification. This specification shall prevail.

3. DUTIES OF THE CIRCUIT BREAKER

3.1. The Circuit Breaker is used as Transformer Circuit Breaker on Primary
Side of Traction Transformer for Voltage of 55kV, 66KV, 100KV, 110KV,
132KV and 220KV and also for incoming and Outgoing Transmission Line
at Traction Substation.

3.2. The Circuit Breaker would be subjected to vibrations on account of trains
running on nearby Railway Tracks. The amplitude of these vibrations
which occur with rapidly varying time periods are in the range of 15ms to
70ms lie in the range of 30 to 150 microns at present, with the
Instantaneous peak going up to 350 microns.

4. TECHNICAL SPECIFICATION
4.1, The rating and other particulars

The Circuit Breakers shall be designed for the following rating and other

Spec No, T1/SPC/PSI/HVCE/0121 Page 5 of 38 1040

Particulars:
S.N RATED SYSTEM VOLTAGE ( kV )
Farticulars
55 66 100 /110 132 220
(i} | Number of poles 2 2/3 2.3 243 2/3
MNominal system
(1) | yoltagetkv) 55 66 100/110 132 220
Highest
() | eaatis Syste™ e0s | 725 123 145 245
Rated insulation level
a)Rated 1mi
il oy i, i 230kv | 275kv | .asokv
(iv) |  withstand voltage (i) L (s} b
{b)Rated impulse 550 ky 650 kv 1050 kv
(1.2/50us) 325 kv ak K
withstand voltage (peak) e L PaaR)
(v) | Rated frequency 50Hz £ 3%
{vi) | Rated Normal Current | 2000A | 12504 1600 A 1600 A 2000 A
vy | Rated short i
(vii) | Bresking current '] 3L.5kA 40.0kA | 40.0kA | 40.0kA
ted breaking capacity
(symmetrical)
vill) | ) Two Pole 2284 MVA 4920 MVA | 5800 MVA | 9800 Mva
_ (i) Three Pole 3956 MVA B52Z MVA | 10046 MVA | 16974 MVA
() | Out of phase breaking 7.9 KA (rms) 10 kA (rms)

Re:asc:mS-CRIS page 6 of 39
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current
Fated single capacitor
{x) bank breaking current 400 A
o+ | Rated line charging
Rated small inductiv
((xi) breaking current ﬁ 104
(xiil) | Rated making current ?&gat‘;‘ 100 kA(peak)
Rated operating e = = g
{xiv) Sequence € -0.3sec -0 -3 min~CO
{xv}) | Total break Time Mat more than 60 ms
: |
. | Rated short tirme
Govi) | et 31.5 kA for1sec 40 kA for 1 sec
o 1.5 for 2 1.5 for 2 1.3for 4 1.3ford
(xwil) | First pole to clear factor parameters narameters| parameters | parameters
(viiiy | COrona Extinction 53 kv 82 kv 106 KV 176 kV
Voltage
Hating of
Auxiliary Switch
Contacts
{a) Rated Voltage 110 ¥ DC
(xix) | (b) Rated  Current 10 A
{continous)
(c) Rated Braking 2 A at 220 V DC with 20 ms circult time constant
Curpent
4.2, CLEARANCES
The design of the Circuit Breaker shall be such that when it is erected on
the supporting Structure, the following clearances [ distance of lowest live
part of the Circuit Breaker from the ground level or earth are achieved:
i'%hlzi Clearances/ Distances RATED SYSTEM VOLTAGE ( kV )
'| Particulars (in mm) 55/66 | 100/110] 132 220
I, [ Minimum height of lowest
live part of the CB from 4600 5500
ground level (mm)
<. | From a point where a man
may be required to stand for
operation or for attending the
breaker (sectional clearance). 3500 4000 2000
(mm)
2. | Minimum  height of the
bottom most part of any
insulator from the ground 2500
level. (mm)
page 7 of 39
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4. | * Minimum clearance
between live part and earth 900 1100 1300 2100
. part. (mm)
« | * Distance between pole
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*Technically lesser clearance can be considered if these are well proven by
lightning impulse tests as per RDSO specification and as per IS/IEC: 60071-2 or

fatest,

5. TYPE AND GENERAL CONSTRUCTION

51, The Circuit Breaker shall be of outdoor type suitable for mounting on steel

structure. The Circuit Breaker shall be of Double Pole or Triple Pole (as
required) identical to Single pole units operated through common
operating mechanisms or operated through Individual operating
mechanisms for each pole suitably connected for simultaneous operation,
The Circuit Breaker shall comprise of-

I. The pole (interrupting chamber and support Insulators)
ii. Operating Mechanism Cubicle and
ili. Mounting steel frame

5.1.1.THE POLE (INTERRUPTING CHAMBAR AND HOLLOW INSULATORS)

5.1.1.1.The operating mechanism, pole assembly and supporting structure shall

be separate and capable of being packed and handled individually and
erected in a given sequence. The interrupting chamber comprising fixed
and moving contacts with in an insulating enclosure shall be filled with
SFs gas and mounted on a supporting insulator. The design and
construction of the Circuit Breaker shall be such that the SF: gas leakage
rate per year shall be limited to less than 1 % by mass of the first filling.
No condensation of SFe gas shall take place on internal insulating
surfaces. Inside the interrupting chamber there shall be an absorbent to
absorb products of decomposition of SFs gas and mwisture, if any. It shall
be convenient to enable the pole being dismantled and remaved from the
operating mechanism without SFs gas escaping. The material used In the
construction of the interrupting chamber shall be fully compatible with
SFe gas. The position of vents, diaphragms and pressure relief devices, if
used, shall be so arranged as to minimize danger to the operator in the
vicinity of the Circuit Breaker in the event of SFs gas escaping under
pressure.

SF6 gas used in the Circuit Breaker shall confirmed to IS: 13072/1IEC-
60376(2005) or the latest, The gas for the first filling shall be supplied
with the Circuit Breaker.

5.1.1.2. PORCELAIN HOLLOW INSULATOR

The porcelain hollow insulators used as the support insulators and
interrupting ¢hamber insulator for the Circuit Breaker shall be outdoor
type conforming to IS: 5621 (1980) or IEC 62155 with latest
amendments if any. The porcelain holiow insulator shall be of single plece
construction i.e., there shall be no joint with in the porcelain. To reduce

page 8 of 39
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joints for leakage of SFs gas, more than one porcelain hollow insulator
shall not be used for interrupting chamber insulator or support insulator.
The shed profile shall have a lip at the extremity but free from ribs on
the either side so as to avoid accumulation of dust and pollutants and
permit easy cleaning. These insulators shall be procured from reputed
sources only. The Test Certificate of these shall be verified during
Prototype Testing, SF6 Circult Breaker manufacturer shall declare make
of the Hollow Insulator used in QAP and SOGP (to be approved by
RDSO).

The porcelain insulators for the support and interrupting chamber
shall have minimum creepage distance as given in the table below.

[ Rated voltage (kV) 56/66 | 100/110 [ 132 220
i Minimum creep age
distance (mm)

(i) Support insulator 1813 3075 3625 6125

(i}  Interrupting
chamber insulator 1450 | 2460 2900 4900

5.1.1.3. TERMINAL CONNECTORS

(i} The Circuit Breaker shall have Aluminum Terminal pads and shall
be supplied with the Filexible Terminal Connectors as per RDSO
Drawing Ne. ETI/PSI/P/11030 Mod C or latest suitable for
connecting to “ZEBRA" 28.62 mm ACSR conductors for 55kV, 66kV,
100/110kV, 132kY and 220kV Circuit Breaker.

(il) The connectors shall conform to IS:5561 (1978) or latest and
design shall be such, so as to be connected to the equipment
Terminal pads with minimum four 12 mm diameter Bolts, Nuts,
Lock-Nut of Stainiess Steel conforming to 1S:1570 (Pt.) (1978) or
latest grade 04Cr, 17Ni and Mo2 each of these bolts shall have two
flat washers.

5.1.1.4. CONTACTS FOR SFe CIRCUIT BREAKER

(i) MAIN CONTACTS

The main, fixed and moving contacts of the Circuit Breaker shall have
ample cross-section and contact pressure for carrying the rated
current and short time current without excessive Temperature rise,
pitting and welding. Arcing tips shall be made up of Copper -tungsten
alloy or any other suitable material.- The nozzle, main contacts and
arcing contacts or parts thereof which are liable to wear shall be
replaceahle.

(i) AUXILIARY SWITCH CONTACTS

Apart from the auxiliary switch contacts required exclusively by the
Manufacturer for the functioning of the Circuit Breaker at least 6 pairs
of normally open (NO) contacts and & pairs of normally clased (NC)
contacts shall be provided additionally for the exclusive use of the
purchaser. The auxiliary contacts which are operated in conjunction
with the main contacts shall be positively driven in I:x‘:lth the
directions.

Re:asc:m S-CRIS page 9 of 39
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5.1.2. OPERATING MECHANISM CUBICLE/CUBICLES
5.1.2.1. The Circuit Breaker shall be operated by a motor charged spring stored

energy mechanism. Both opening and closing operations shall be done by
the stored energy of spring (s). The motor shall be so rated that the time
required for fully charging the closing spring is not more than 15 seconds.
The closing action of the CB shall charge the opening spring so that the
Circuit Breaker is ready for opening any time thereafter. The spring shall
be of robust design, using Tested steet as per IS: 7906 or IS: 7907
(1976) or latest (If any other equivalent international standard is being
referred by manufacturer, a comparison of parameters is to be submitted
by manufacturer to RD5S0 for consideration of other standard). The ends
of the compression springs if used shall be flattened to enable proper
fixing and shall minimize the possibility of misalignment.

5.1.2.2. The motor for spring charging shall be suitable for operation from a 110V

dc power from a battery. The voltage at motor iS5 Likely to vary between
110% and 85% of the normal value. The Carbon Brushes provided shall
have copper pigtails for Carrying Motor Current. A Miniature Circuit
Breaker of adequate ratings and of reputed make shall be provided in the
Motor circuit for protection of the motor against over current and earth
faults.

5.1.2.3. The Operating Mechanism shall be designed so that, the Circuit Breaker

can be operated from the [tseif as well as remotely from the control panel
in the TSS and also from the remote control Centre (RCC) which is
situated away from the Circuit Breaker. For this purpose "LOCAL/REMOTE"
two way selector switch shall be provided in the operating mechanism.
When the switch is in the "LOCAL" position, the Circuit Breaker can be
operated locally and when it Is in the “REMOTE” positicn the Circuit
Breaker can be operated from the control panel or from the RCC. The
selector switch shall be stay put type. For ciosing and opening the Circuit
Breaker from itself, the switch shall be of the push button type or knob
type.

5.1.2.4.The Operating Mechanism shall also be provided with a suitable

emergency device to manually open the Circuit Breaker in the failure of
any part of DC control circuit including the opening coil in the Operating
Mechanism. .

5.1.2.5.In addition, a detachable handle/ crank shall be provided for manually

charging the closing spring. The height from ground/ platform level at
which the handle / crank is to be inserted in the operating mechanism
shall be between 1500mm and 2000mm so as to enable its operation
conveniently by the operator standing on the ground/ platform. The
height of other devices like interiock, ON-OFF switches, selector switches
etc. to be cperated from ground/ platform shall also be at a height
between 1500mm and 2000mm.

5.1.2.6. The closing coll and cpening coil shall be suitable for operation from 110V

dc power supply from a battery. The closing coil shall be suitable for
operating at a voltage variation of +10% to -15%, while the opening coil
shall be suitable for operating at a voltage variation of +10% to -30%.

Date: 2026.92.
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5.1.2.14,

21215

5.1.2.156.
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command being simultaneously present.

Facility for trip circuit supervision shall be provided with Indication to
Remote Locations (RCC).

An operation counter having five digit recording mechanism for the
number of tripping operation shall be provided at a suitable location so as
to be conveniently read by the operator standing on the ground/platform.
The operation counter shall be of Lock type and shall not be of resettable
type.

Mechanical indicators clearly visible from ground shall be provided for
"CLOSED” and "OPEN" conditions of the CB.

All working parts of the operating mechanism shall be of corrosion
resisting material, bearings, if any, shall be sealed type. Bearing, pins,
belts, nuts and other parts shall be adequately locked to prevent
loosening.

In case of drop in pressure of 5Fs gas below the set value the
temperature compensated alarm pressure switch shall get actuated for
generating an alarm. If the drop In the pressure continues, the
temperature compensated Lock out pressure switch shall get actuated to
cause the Circuit Breaker to trip and get locked in the tripped condition.
Separate auxiliary contact from pressure switches shall be made available
for tele-signalling the alarm condition from the alarm pressure switch and
the trip and Lock out condition from the Lock out pressure switch. The
maximum pressure, normal pressure, alarm actuating pressure and
tripping & Lock out pressure of the Circuit Breaker shall be furnished by
the Manufacturer on the schematic drawing of the Circuit Breaker.
Maximum and minimum permissible pressure of SFs shall be indicated on
the rating plate also.

The operation of closing device when Circuit Breaker is already in
"CLOSED" condition shall not cause damage to any part of the Circuit
Breaker or endanger the operator standing near the Circuit Breaker, The
power requirement for tripping coil or closing coil shall not exceed 750W
and power requirement at any time including spring charging mator shall
nok exceed 2500W.

in the event of 110V battery supply voltage dropping below B85V 23V
which is the minimum voltage prescribed for operation of tripping <oil to
trip the Circuit Breaker, the Circult Breaker should trip automatically at
85V + 3V by means of a suitable arrangement like Capacitive trip Device
(CTD) etc..

Shiock absorbers used (if any) shall not require any malntenance during
the entire life of the Circult Breaker.

The operating mechanism and associated accessories shall be enclosed in
Weather, Dust and Vermin Proof Cabinet or Cubical. The Cabinet or
Cubical made of at least 2 mm thick Sheet Steel (of Tested quality) with
provision for Pad Locking. Alternative minimum 3 mm for load bearing
members and bottom, 2 mm for top and 1.6 mm for side cover. The
cubical shall be tested for Dust and Water Proofing as per IP 55 as per
IS/IEC: 60529 or latest from any National Laboratory.

Suitable Heater(s) shall be provided in to operate at 240V ac, S50Hz single

page 11 of 39
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phase supply to prevent condensation of moisture during
monsoon/winter, A 240V ac, 5A, 3 pin socket outlet for an inspection
lamp shall also be provided. Miniature Circuit Breaker of reputed make &
of adeguate rating shall be used for protection of heater circuit for
overload and sarth fault.

The entry of all Cables into the Cubical shall be only through suitable
Cable Glands which shall not allow ingress of Viermin, Insects etc. into the
cubicle. The Cable Gland shall be supplied with the Circuit Breaker. Five
Cable Glands shall be provided of which three shall be suitable for
cable of 16.5 mm outside diameter while the balance two Glands shall
be suitable for cable of 14 mm outside diameter.

The Wiring inside the Cubical shall be with 1100 V grade PVC insulated
single core cable conforming to IS; 694 (2010 or latest) or 15:1554 (Pt.I-
1988 or latest), with stranded copper conductors of adequate cross-
section (with min 2.5 sq.mm stranded copper) so proportioned as to
reduce voltage drop and I2R losses to minimum. The ends of wires shall
be terminated with crimped eye type lugs or without crimping in self-
locking spring loaded terminal biocks. The wiring of 110V DC control
circuit and 240V AC circuit shall be segregated and properly identified.
The positive and negative wires of dc circuits shall also be segregated.
The length of the cables used shall be kept to the minimum. Wire inside
the Cubical shall be properly laid on trays and anchored to avoid breakage
guring wibration.

The Terminal end of all wires shall be provided with numbered interlock
type ferrules which shall be of PVC or other durable material with
markings (numbers) either engraved or punched or printed (with indeiible
ink) so as to be indelible. The farrules shall be of white color with lettering
there on black. All wiring shall be properly supported and suitably
protected to avoid rubbing against any metallic part.

Terminal blocks of standard type shall be provided in the operating
mechanism cubicle, There shall be insulating barriers between adjacent
terminals. The terminals shall be stud type with spring washers/seif-
locking spring loaded type. The Terminal blocks used for DC and AC
clrcuits shall be clearly distinguished and separated from each other.
Similarly positive and negative Terminations of the wiring of the BC
Circuit shall be segregated and separated by insulating barriers.

The following gauges/switches shall be provided for monitoring the
pressure/density of SFs gas. The pressure gauge shall have no oil to avoid
leakage. The gauges shall be so positioned as to clearly and conveniently
readable from ground/platform. The density (5) monitor and pressure
gauges shall be common for all the poles of the breaker up to 145kV CB
and for 245kV CB may be common or separate for all the poles as per the
design of the CB. These shall indicate and actuate for any loss of
pressure in the Circuit Breaker.

(i} An accurate pressure gauge of adequate range.

(ii) Gas density temperature compensated pressure switch(es)

. For earthing of the operating mechanism, two earthing terminals of

adequate capacity to carry the rated short drcuit current shall be provided
with 17.5 + 0.5/-0.0 mm Diameter stud/hole for fixing the earthling flat.
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6. STEEL SUPPORTING FRAME

6.1, The steel supporting frame for Circuit Breaker shall be designed with a
factor of safety not less than 2.5 with respect to the yield point under
conditions of maximum loading for a basic wind pressure of 200 kg/m? on
1.5 times the projected area of each member of one face and taking into
account to IS: 808 (1989) or latest and Test certificata shall be furnished
to RDSO.

6.2. Typical design calculations for the steel supporting frame shall be
furnished by the Manufacturer to the RDSO during design approval stage
for checking the safety of the supporting frame proposed to be used.

6.3. For earthing at least 2 legs of the steel supporting frame shall be provided
with Stud/Hole type of adequate capacity to carry the rated short circuit
current safely. The earthing shall be provided with 50 x 8 mm MS fiat (MS
Flat are not in the scope of vendor of CB). The Terminal shall be provided
with 17.5 + 0.5/-0.0 mm diameter stud/hole for fixing the earthing flat.

7. EQUNDATIONS

Gravity Foundation of Plain Mass Concrete to M 10 mix as per IS: 456 (2000)
or latest shall be designed considering the normal impact loading in
opening/closing operations. The basic wind pressure shall be taken as 200
kgf/m2, Two alternative designs of foundations, one for a normal soil of
bearing capacity 5500 kgf/m? and other for black-cotton soil of bearing
capacity 16500 kgf/m?2 shall be furnished by the Manufacturer. The
foundation block design shall give complete details of its size and size of
pockets provided for grouting the fixing bolts. Detailed design calculation for
proposed foundation shall be submitted to DG (TI) RDSO for scrutiny and
approval.

8. CORROSION PREVENTION SYSTEM
8.1. GALVANIZING

The Operating Mechanism Cubical and Steel Supporting Frame shall be
Hot Dip Galvanized in accordance with RDSO Specification No.
ETI/OHE/13 (4/84) with A & C Slip No.1 to 4 and the weight of zinc
coating shall not be less than 1000 gm/m?2.

B.2. PAINTING

If the Vendor/Manufacturer is not able to Hot Dip Galvanize the gperating
mechanism cubicle and the Steel Supporting frame as per Clause 8.1, it
shall be painted conforming to RDSO's Specification No. MEC/PCN/
110/2006 (Reaffirmed-2013) or latest for polyurethane based aluminum
paint (three packs) and specification no. MEC/PCN/102/2020, Amendment
18 (Rev-2.0) or latest for epoxy based zinc phosphate primer (two
packs).

8.3. EASTENERS

All fasteners of 12 mm diameter and less exposed to atmosphere shall be
of Stainless Steel and those above 12 mm diameter shall be of preferably
Stainless Steel or of Mild Steel Hot Dip Galvanized, to RDSO's
Specification No. TI/SPC/OHE/FASTERNERS/0120 Rev. 1 or latest.
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9. PARTS, FITTINGS AND ACCESSORIES

9.1. The foliowing parts, fittings and accessories shall be provided for each
Circuit Breaker:

i. 5Fs Gas Pressure Gauge

ii. Temperature compensated gas density pressure switch(es)

iii. Provision for replenishment of SF6 gas, preferably in the
Operating Mechanism Cubicle.

iv. Operating Mechanism Cubical Door Padiocking arrangement with
Padiock.

v. Local operated opening and closing device.
vi. Stay put type Local/Remote selector switch,

vii. Local operated electrical dﬁslng and opening device (Push or
Knob).

wii. Gp;zratiun Counters.
ix. Interlocking device (as reguired)
X.  Terminal connectors.
®l. Earthing Terminals
wil. Mame/ rating plate.
xili, “ON" and “OFF” position indicators.
xi, Supporting Frame work.
XV, Lock out device

®xvi. Capacitor Trip Device (CTD) Relay to Trip at 85 V £3 Volts DC,
When the Control Supply Voltage of 110V DC drooping to 85V +£3

Vaolts,
xvil. Anti-pumping device.
vl Foundation Bolts,

WX, Handle/crank for charging the dosing spring manually,

§.2. The Name/ Rating Plate shall contain the following particulars:

Verifieg— Each Circuit Breaker shall be provided with Ratimg Plates (both in Hindi &
Digitaty signed by English) of weather proof material fitted in a visible position showing the
Dato: 20269221 iterns indicated below. The letters/numbers on the plate shall be indelibly

;zf)e::széls-cms page 14 of 39
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marked by etching/engraving.

. Manufacturer's name and country of origin.
il.  Type designation and No. of pole.

iii.  Serial number,
iv. Rated voltage.
v. Rated normal current.
vi. Rated frequency.
vii. Rated short circuit breaking current.
Wi, Rated short circuit peak making current.
. Rated single capacitor bank breaking current,
¥. Rated out of phase breaking current.
xl.  Rated short time withstands current and its duration.
xii. Rated insulation level.
xili. Rated operating sequence.
%xiv. Control circuit voltage with permissible variation for
a) Closing coil
b} Opening coil
c) Motor voltage
xv. Total weight of Circuit Breaker.
xvi. Specification conforming to IS/IEC/RDSO.
xwil. Quantity of SF6 gas (by mass).

xviii. 5SF6 Gas Pressure .

a) Maximum
b} Normal
c) Alarm
d) Lock out

xix. Order reference
3¢, . Month/Year of Manufacture

Re:asc:mS-CRIS page 15 of 39
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10.TESTING
10.1. GENERAL

10.1.1. BEFORE MANUFACTURE OF PROTOTYPE

The Vendor has to offer drawing & design for approval of RDS0Q including
Quality Assurance Plan (QAP), Schedule of Guaranteed Performance
(SOGP) and Design Calculations as required and mentioned in the
relevant Clauses of Specification.

Only after all submitted documents have been approved and
clearance given to this effect by RDSO, the manufacturer shall take up
manufacture of the prototype for inspection/testing by RDSO. It is to be
clearly understood that if, there are any changes to be done on the
prototype as required by RDS0, same shall be done expeditiously.

10.1.2. PROCEDURE FOR OFFERING PROTOTYPE

Prior to giving a call to the Purchaser/Director General (Traction
Installation), Research Designs and Standards Organization, Lucknow
(DG(T1),RDS0, Lucknow) for inspection and testing of the prototype, the
Vendor/ manufacturer shall submit a detailed test schedule of prototype
testing indicating the name of the test with internal test report (Test
report of Routine Test) and the number of days required to complete all
the tests at one stretch.

The schedule shall also indicate the venue of each of the test. Once
the schedule is approved, the test shall invariably be done accordingly.

However, during the process of type testing or even later, the
Purchaser/DG/TI/RDSO, Lucknow reserves the right to conduct any
additional test(s), besides those specified herein, on any equipment so as
to test the equipment/ item to his satisfaction or for gaining additional
information and knowledge. In case any dispute or disagreement arises
between the Vendor/manufacturer and the representative of Purchaser/
DG /TI/ RDSO, Lucknow during the process of testing as regards the
procedure for type tests and for the interpretation and acceptability of the
results of type tests. It shall be brought to the notice of the DG/TL/ RDSO,
Lucknow, whose decision shall be final and binding. Only after the
prototype of the equipment is manufactured and ready in all respeets,
shall the Vendor/manufacturer give the actual call for the inspection and
testing with at least 15 days’ notice for the purpose.

10.1.3.Type test shall be carried out on Prototype unit of Circult Breaker with
relevant standards as modified or amplified by this specification where
applicable at the works of the manufacturer or at any Government
approved testing laboratory, if testing is done in India. At the works of
the manufacturer the testing shall be conducted in the presence of the
authorized representative of the purchaser/DG (TI)/RDSQ, Lucknow,
However for the tests in the any Government approved testing laboratory,
the presence of representative of the purchaser/DG (TI)/RDSO, Lucknow
may be decided by the RDS0.

10.1.4.For the tests which are conducted in the laboratories of Central Power
Research Institute (CPRI), Electrical Research Development Association
(ERDA) or any such testing house or laboratery a clear certificate to the
effect that the equipment has passed the tests as per the Specification
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shall be obtained by the manufacturer and submitted to the Purchaser/DG
(TI)/RDSO, Lucknow. Full details of the tests and the test parameters
shall be furnished along with the test reports. These test reports shall be
considered for acceptance, provided there Is no any design change
between aiready tested material and offered material.

In any case, the prototype tests, which can be conducted in- house
at manufacturer's works shall be reguired to be carried out and witnessed
by RDSO during initial approval.

10.2. Type Tests
The type Tests comprises of:

S.N. Description of Teast Refer in
1. | Mechanical Operation Test 10.2.1
2. | Temperature Rise Tests 10.2.2
3 Dielectric Tests 10:.2.3

a. Rated Lightning Impulse Voitage withstand Test. | 10.2.3.1
b. Rated One Minute Dry Power Frequency

withstand Voltage Test 10.2.3.2
c. Rated One Minute wet Power Fregquency
withstand Voltage Test 10.2.3.3

4, Rated Short Circuit Making and Breaking Calfm:it'f Test | 10.2.4
(Basic Short Circuit Test duties)

5 Rated Short Time Withstand Current & Peak Withstand | 10.2.5
Current Test
6. Line Charging Breaking Current Test i0.26
Fi Test to prove the rated transient recovery voltage 1527
(TRV) and Rate Of Rise Of Recovery Voltage (RRRV) B

8. | Short Line Fault Test (Kilometric Faults 10.2.8
| 9. | Out Of Phase Making And Breaking Test 10.2.9

10. | Capacitor Current Switching Test 10.2.10

11. | Measurement OF Radio Interference Voltage Level (For | 10.2.11
145kV & 245kV CB only)

10.2.1. Mechanical Operation Test

10.2.1.1, The Test shall be conducted in accordance with Clause 6.101.2.1 to
6.101.2.3 of IS/IEC 62271-100 (2008) or latest but the number of
operations shall be 5000 of 55kV, 66kV, 100kV, 110kV, 132kV-and
220kV instead of 2000 specified therein. For this purpose, Circuit
Breaker shall be tested in accordance with Table XIII of IS/IEC 62271-
100 or latest, However, the sequence shall be repeated 2.5 times to
complete S000 operations.

10.2.1.2. Following checks/Tests shall be done before the commencement of
operation Test.

{i) General visual inspection of the equipment to check its
conformity with the approved drawings.

(i) Operation of various circuits and devices of the Circuit
Breaker,

Re:asc:m S-CRIS page 17 of 39
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(iif) Measurement of Gas pressure at ambient temperature.

(iv) Measurement of dimensions of components liable to wear,
dimension of opening, closing and wipe springs, lift of tripping
and closing coil plunger, and clearances of opening and
closing coll armatures.

{(v) Measurement of Insulation Resistance of auxiliary and motor
circuits with 500V Insulation Resistance Tester,

(vi) Measurement of Contact Resistance of Main Circuit by dc
voltage drop.

{vii) Operation comprising 5 closing and 5 opening operations at
the specified, normal, minimum and maximum control
voltages.

{viiiyClosing and opening travel characteristics of contacts to
record the following at the specified normal, minimum and
maximum control voltages.

{(2) Opening Speed{Opening Velocity) & Time
(b) Closing Speed (Closing Velocity) & Time
{c) Contact Bounce &

{(d) Contact Travel

10.2.1.3. The measurement of items (vi) & (viil) above shall be repeated after
2500 operations of Circuit Breaker and observations made/ results
obtained shall be evaluated by comparing with the figures and the
tolerances given by the successful tenderer/Manufacturer in the SOGP.

10.2.1.4, After completion of 5000 operation of 55kV, 66kV, 100kY, 110kV,
132kV and 220kV Circuit Breaker and before dismantling the Circuit
Breaker for Internal inspection, the following checks/Tests shall be
performed.

(i) Measurement of Gas pressure at ambient temperature. The same shall
be within 99% of pressure recorded at the beginning of the operation.

(ii) Dielectric Tests on control and auxiliary circuit (110 V dc) by applying
2 kV (rms) for 1 minutes after disconnecting the motor.

{iii) Spring charging motor shall be Tested at 1kV (rms) for 1 minute.

(iv) Power freguency dry withstand wvoltage Test on complete Circuit
Breaker for 1 minute as per Clause 10.2.3.2.

{v) Measurement of Insulation Reésistance of auxiliary and motor circuits
with 500V Insulation Resistance Tester.

(vi) Temperature rise Test on opening and closing coils as per clause

10.2.2.5.
Signature {vii}Closing and cpening travel characteristics of contacts to record the
Verifieg following at the specified normal, minimum and maximum control
SHARCGoEAa voltages.

Date: 2026.92.21
15:42:1148
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(a) Opening speed (Opening Velocity) & time

{b) Closing speed (Closing Velocity) & time

(c) Contact bounce &

(d) Contact travel
The above parameters shall be within the specified limits declared
by the Manufacturer in SOGP.

{viii) The tightness of gas sealing arrangement shall be measured by Tests
conducted on either a complete Circult Breaker or on sub-assemblies
in combination with tightness co-ordination chart as provided in the
Annex E of IS/IEC 62271-1: 2007 (reaffirmed: 2018) or latest to
ascertain total system leakage rate and time between refilling of 5Fs
Gas. Drop in pressure shall not be used to detect the leakage rate of
the SFs: Gas as it will not indicate the correct readings.

1022, T Rise T

10.2.2.1. On main contact

The temperature rise Test on the main circuit {contacts) and Terminal
Connectors shall be carried out as per clause 4.4.2 Table III of
ISfIEC62271-1(2007) or latest. Contact resistance of the main circuit
shall be determined by DC Voltage Drop and recorded before and after
this Test. If the terminal connectors are not connected with CB during
the temperature rise test, temperature rise test report of the terminal
connecter should be submitted separately.

10.2.2.2. Procedure

Unless otherwise specified, temperature rise test on the main circuit
shall be carried out on a new Circuit Breaker in closed position with
clean contacts. The Test shall be carried out with rated normal current
in indoor environment substantially free from air currents, except
those generated by heat from the Circult Breaker being tested.
Temporary connections to the Circuit Breaker shall be such that no
significant amount of heat is conducted away from, or conveyed to the
Circuit Breaker during the Test. The temperature rise at the Terminal
of main circuit and the temporary connections at a distance of 1 meter
away from the Terminal shall be measured. The difference of
temperature rise shall not exceed 5°C. The type and sizes of
temporary connections shall be recorded in the Test report.

10.2.2.3. The maximum temperature rise of contacts, for connection to external
conductors by bolts, material used as insulation and metal parts in
contact with insulation shall not exceed the values given in Table 3 of
1IS/IEC:62271-1(2007) or latest, when carrying rated normal current
continuously, These values shall conform to IS/IEC: 62271-1(2007) or
latest.

10.2.2.4. In case a layer of coating of silver over the contact area is not
maintained, at the end of any test the contacts shall be regarded as
bare for the purpose of temperature rise limits.

10.2.2.,5. On Auxdliary Equipment (Closing & Opening ¢oils)

The temperature rise Test on the coils shall be carried out as per
clause 4.4.2 of IS/IEC: 62271-1{2007) or latest.

Re:asc:mS-CRIS page 19 of 39
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The temperature rise on auxiliary equipment (closing and opening
colls) shall be carried out by the method of measuring variation of
resistance before and after energisation at 110V dc. For this purpose
the coil(s) shall be energised 10 times for 1 second, the interval
between the instant of each energising being 2 second, The resistance
of the coil shall be measured immediately before and after such
energisation. The value of temperature rise, over the ambient shall be
computed,

The maximum temperature rise shall be as per table III of IS/IEC:
62271-1(2007) or latest, considering the insulating material of the
coil, The temperature rise shall not exceed the value as guaranteed by
the Manufacturer in SOGP.

Diel T

Dielectric Tests shall be carried out generally in accordance with
Clause 6.2 of IS/IEC: €2271-1 (2007) or Latest. Humidity and air
density correction factor if less than 1.0 shall not be applied. The
Tests shall be carried out at minimum SFe Gas pressure,

The Test shall comprise of;

10.2.3.1. Rated Impulse withstand voltage Test
The Circuit Breaker shall withstand rated impulse wvoltage of

10.2.2.7.

10.2.3.

1.2/50us wave shape as per table below:
NOMINAL SYSTEM VOLTAGE OF
Circuit Breaker (KV) -
23/66 100/110 132 220
APPLIED VOLTAGE (kVp) 375 550 550 1050

frequency withstand voltage as per table below:

NOMINAL SYATEM VOLTAGE OF Clrouit
Breaker {kV) rms

55/66 100/1160 132 220 7
APPLIED YOLTAGE
10.2.3.3. i Power Fr hstand T

The Circuit Breaker shall withstand rated one minute wet power
frequency withstand voltage as per table below.

NOMINAL SYATEM VOLTAGE OF Circuit
Breaker (kV) rms
100/110 132

230 273

55/66 220

APPLIED VOLTAGE (KVrms)

The basic short circuit Test duties 1 to 5 shall be in accordance to
Clause 6.106 of IS/IEC-6227-100 or latest. The Power Freguency
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Recovery Voltage shall be as per clause 6.104.7 of IS/IEC -62271-100
or latest,

10.2.5.

10.2.6.

10:2.7.

10.2.8.

10.2.9.

10.2.10.

10.2.11,

This Test sha!i be conducted as per clause 6.6 of IS,-’IEC 62271-1
(2007) or latest and the values shall be under:

Description NOMINAL SYATEM VOLTAGE OF CB (kV) J
25/66 1m;1mf 132 220 |
Value of current &) 31.5 KA [rms) - - 40kA (rms) for 1s—-
duration for 1 second
78.75 kA (peak) | ———-- —100kA {peak)--——
L . t switehing Test-

This Test shall be conducted as per clause 6.111.5.1 of IS/IEC 62271-
100{2008)/ or latest. Test values shall conform as given in SOGP,

r nsi r
The measurement shall be done as per clause 6.104.5 of 1S/ IEC
62271-100(2008)/ or latest.

This Test shall be conducbted as per clause 6.109 of 15/IEC: 62271-
100 or Latest.

F ph ing an king T
This Test shall be conducted as per clause 6.110 of IS/IEC 62271-
100(2008) or latest at its rated out of phase breaking current. The

applied voltage and power frequency recovery voltage shall be set as
per table below.

NOMINAL SYATEM VOLTAGE OF CB (V)
55/66 100/110 | 132 |
Current 7.9 kA S {177 W Y S——
rms
Recovery 144 kv 246 kV | 290 KV rms | 490 kV rms
Valtage ms rms
Capacitor bank breaking current Test

The Test shall be carried out at rated single capacitor bank breaking
current generally as per clause 6.111 of IS/IEC62271- 100(2008) or
Latest. Mo restrike shall occur during the Test. The breaking current
shall conform {o the guaranteed value,

This Test shall be conducted as per clause 6.3 of IS/IEC 6§2271-
1{2007) or latest.

10.3. Condition of Circuit Breaker during the Tests conducted as per clause no.
10.2.4, 10.2.5, 10.2.6, 10.2.7, 10.2.8, 10.2.9, 10.2.10 & 10.2.11 of this
Specification shall conform as under:

10.3.1.

Re’asc’m XFPS-CRIS
meelhi

During these tests the Circuit Breaker shall neither show signs of
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excessive distress nor endanger the operator. No disruptive discharge
between energised parts and earth shall occur during the test. There
shall be no indication of significant leakage current to the earth
structure or screens whenever fitted during the test. The earthed part
shall be connected to earth through a fuse consisting of copper wire of
0.11 mm diameter and 5 cm length. The fuse wire shall be intact after
the test,

10.3.2. The Mechanical functions and insulation of Circuit Breaker shall be

10.4.

10.5.

10.6.

10.7.

essentially in the same condition as before the Test. The wear of the
contacts shall not be disproportionate to its original shape and size.
The Circuit Breaker shall be capable of carrying its rated normal
current and also capable of performing its assigned duty provided in
clause 3.0 of the Specification. The Circuit Breaker shall withstand
for 1 minute dry power freguency withstand voltage condition as per
table below:

NOMINAL SYATEM VOLTAGE 'D;' CB (kV)

[ 55/6b 100/110
Power frequency 140 kV 230 kv 275 kV 460 kV
withstand voltage rms rms rms rms

If the prototype of the Circuit Breaker conforming to the Specification has
been approved for earlier supplies to Indian Railways, testing of prototype
again may be waived provided that no changes in the design and Materials
have been made. For this purpose the WVendor/manufacturer shall
approach Purchaser/DG (TI), RDSO Lucknow with complete documents to
ascertain whether the equipment is identical to the prototype approved
earlier. Once prototype approval is accorded after conducting all or part of
the type tests by RDSO, the prototype approval shall normally be valid
subject to the no changes in the design and Materials.

Only after written approval of the prototype by Purchaser/DG/TI/, RDSO
Lucknow to the Vendor/Manufacturer, they shall take up bulk manufacture
of the Circuit Breaker which shall be strictly with the same design,
material and process as adopted for the prototype. In no circumstances
the material from sources other than those approved in the
design/drawings shall be used for bulk manufacture.

During Prototype Inspection, the Vendor/Manufacturer shall furnish mp:es
of Test Certificate for all the important items including items listed at
Annexure "B".

Suitable monogram in the form of engraving/embossing or other
similar means shall be provided on each of these items to identify their
Manufacturer/ source and shall also be verified during inspection.

Details of the important parts/sub-assemblies and accessories listed at
Annexure B shall be furnished by the Vendor/Manufacturer to DG/(TI),
RDS0 Lucknow for approval.

Copy of the same shall also be furnished to purchaser along with
SOGP.
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Every Circuit Breaker shall be subjected to the routine Tests at the
Manufacturer's works as per Clause 7 of IS/IEC 6§2271-100 or latest.
Routine Test reports of items/components used shall be made available to
the inspecting authority whenever required. The routine Tests comprise -

S.N Name of the Test Refer Clause

1. | Rated one -minute power frequency dry 10.8.1
withstand voltage test on the main circuit

2. | Dielectric Test on control and auxiliary Circuits 10.8.2

3. | Measurement of contact resistance of 10.8.3
main circuit

4. Mechanical operation Tests 10.8.4

5. | Design and visual checks 10.8.5

10.8.1 Rated one minute power frequency dry withstand voltage Test

The  Circuit Breaker shall withstand following dry power freguency
voltage for one minute as per Clause 10.2.3.2,

10.8.2 Dielectric Tests on control and auxiliary circuits

The control and auxiliary circuits shall withstand 2000 V ac for one
minute according to IEC: 61180:2016 or eqguivalent Indian Standard
with latest. After disconnecting spring charging motor. The spring
charging motor shall withstand 1500 V ac for one minute,

10.8.3Measurement of contact resistance of main circuit:

The resistance shall be measured by dc woltage drop. The measurad
value shall not exceed 1.2 times the value of resistance recorded before
temperature rise Test during the type Tests approved by DG{TI), RDSO.

10.8.4 .
The Test comprising five opening and five closing operations at each of
the rated, maximum and minimum control voltages i.e. at 110 V dc,
+10% and -15% for closing operations and at 110 V dc -30% for
opening operations shall be performed. The contact travel characteristics
shall be recorded for each closing and opening operations. The
characteristics shall be within the tolerances specified in SOGP/ type
Test values approved by DG (TI), RDSO.

10.8.5 i i ¢
The Circuit Breaker shall be checked to verify its compliance with l:hJs
Specification. In particular following items shall be checked:
(i} Verification of dimension of equipment and assembly as per
drawings approved by RDSO.

(i) Verification of operation under local and remote.
(i) Verification of clearances as per approved drawing,

(iv) Visual check of Quality of painting / galvanizing of cubicles and
mounting structure.

(v) Cubical shall be dust and vermin proof conforming to IP 55 of
IEC: 60529-2001/1S/IEC: 60947-1-2004 or latest, (The report
of the IP: 55 conducted during type test is to be provided).

{vi) Fasteners used in various assembly shall be of Stainless Steel

page 23 of 39
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for 12 mm dia or below and those above 12 mm may be hot
dip galvanized or Stainless Steel.

{vil) Verification of behavior of Circuit Breaker Operation as under:

Position of | Electrical Circuit Breaker Operation
Switch Command
Local Local CB should operate
Local Remote LB should not operate
Remote Local CB should not operate

| Remote Rermote CE should operate

(viil) Verification of manual opening cperation,
{ix) Verification of rated operating sequence
(x) Verification of Interiocking.

The Circuit Breaker should not close either on remcte or on
local (Mechanical or Electrical) if key of the Interlocking key s
removed From the Circuit Breaker Operating Mechanism.

(xi) Verification of emergency device for opening of Circuit Breaker
in the event of failure as per clause 5.1.2.4.

(xii) Measurement of spring charging time.
(xiii) Measurement of current drawn by the motor.

(xiv) Verification of function of tripping device in the event of
110V DC Supply failure or DC \Voltage dropping below 85 V
+ 3V in CTD of Circuit Breaker.

(xv) Verification of function of anti- pumping device.
(xvi) Measurement of resistance of operating coils.
{xvii) Verification of SF6 gas alarm and Lock out setting.
{xviil) Verification of wiring and numbering of cables.

(xix) Verification of signal positions for close/ trip and spring
Charged/ spring discharged.

{xx) Verification of make, type designation and rating of F"Er'tﬁ.."
Components.

(xxi) Verification of name plate details.
{xxii) Verification of Test Certificates of Parts/Components used,

(xiii) Verification of tightness of sealed SF6 gas pressure System (o
ensure there is no leakage.

(xxiv) Checking of proper fixing and support of springs, gas pipes,
relays, gauges and tripping/ closing coils.

{xxv) Checking of free movement of armature of opening and closing
coils.

(xxvi) Checking of valve and pipe coupling.

i1. The Vendor shall submit Clause wise compliance of this specification with his
offer. A separate deviation statement shall be attached in case any deviation
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observed by the Vendor with the detailed remarks/justification. If either the
statements of the compliance or statements of deviation are not attached
with the offer, it is not likely to be considered. For the reason that it is an
incomplete offer which cannot be properly evaluated and compare with other
offers if any. If there are no deviations, 2 "NIL" statement shall be attached.

12. Following drawings/ documents to be furnished along with the tender:

(i) Full dimensioned General Arrangement drawing indicating clearances,
fixing arrangement of the mounting structure on the Foundation.

(ii) Schematic drawing.

(iit) QAP for the equipment.

{iv) 150 certification.

(v) List of essential plant, machinen; and testing facilities.

{vi) Type Test report for relevant rating as per RDSO/IS/IEC Specification.

(vii) List of supplies and performance reports for the tendered equipment
from user railway/ other customer.

(viii) Information furnished in the Schedule of Guaranteed Technical
Performance, data and other particulars {Annexure A & B) shall be
complete in all respects. If there Is any entry like “shaill be
furnished later” or blanks are left against any item, the tender is
not likely to be considered as such omissions cause delays in
finalizing the tender.

13. Technical data and drawing to be furnished by Vendor/ Manufacturer.

13.1.

13.2,

Details of the important parts and sub-assemblies listed at Annexure B
shall be furnished by the Vendor/ Manufacturer to RDSO after award of
contract,

The Vendor shall submit the following details/ dimensioned drawings as
per Indian Railways Standard in sizes of 210mm x 297mm or any integral
multiples thereof for approval.

(i) Name [ rating piate both English and Hindi.

(i) General assembly showing mounting arrangement,
dimensions and bill of materials as per SOGP.

Schematic and wiring diagram with explanation sheet,

Cross-section of interrupting chamber indicating the arcing/main
contacts and nozzle (s) or of the vacuum bottle a case may be.

Details of main, fixed and moving contacts and arcing contacts.
Operating and coupling mechanism of complete Circuit Breaker
along with schematic diagram showing the linkages with
explanation sheet.

{vii) Detailed drawings for springs for closing and opening.

(vill) 5Fs gas circuit showing location of all gauges, pressure switches,
feed port, valves, interrupting chamber, piping coupling etc with
explanation sheet,

(ix) Full details of all sealing points with details of O rings and Gaskets.
(x) Details of Terminal Connector.

overall

{iif)
(iv)

(v
(vi)
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{xi) Details of porcelain hollow insulators for support and Interrupting
chamber.
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(xif) Plain mass concrete foundation drawing and design calculations.

{xiii) Design calculation for structural safety along with the details of
supporting structure,

{xiv) Erection, commissioning, operation and maintenance manual.
{xv) Details of main parts/sub assembly as per Annexure B.

{xvi) Any other drawing considered necessary by the Vendor/
Manufacturer-and / or Purchaser.

13.3. Numbering of drawings shall be so structured as to give information about

total number of drawings , data sheets/ Instructions sheets relating to the
contract for example a drawing designated as "D307 [4-12] sheet 2 of 5"
denotes that:
(i) D 307 is the drawing number - the choice of which is left to the
Vendor.
(i) Itis the 4™ drawing out of a total set of 12 drawings / Data sheet
for the contract.
(iii) Itis the 2™ sheet out of total 5 sheets.

13.4, Cross reference of identical drawing if approved for earlier contract shall

be given in the drawing information required during commissioning and
maintenance of equipment shall be shown in greater detail.

13.5. After approval, six copies of approved drawings along with 2 set of

reproducibte prints shall be supplied to each consignee. One sets of
approved drawings of hard copies, shall be sent to RDSO for record.,

13.6. Five copies of the approved erection, commissioning, operation and

maintenance manual shall be supplied to each consignee, in case order
is more than 10 nos. In case order is less than 10 nos two copies of
manual shall be supplied. Two copies of manuals shall be supplied to
the Purchaser/DG (TI), RDSO, Lucknow (India) for record.

13.7. Drawings approved by RDSO after prototype approval shail be

submitted for the future contracts with a clear certification on the
drawing that design, process and material have not been changed In
the design of the subject equipment from the prototype already
approved by RDS0.

14. Erection, Testing and commissioning

The Circuit Breaker shall be erected and commissioned by the Purchaser
fManufacturer. However, In case a defect/deficiency is noticed, the
Manufacturer/ Vendor will have to depute his engineer for necessary remedial
action without any cost to the Railways. In all the cases in which an order Is
placed either on new Manufacturer or for a new type/ design of the Circuit
Breaker, services of Manufacturer’s engineer shall be made availabla during
trTe erection and proving/pre commissioning Test for the first order of their
Circuit Breaker free of cost. For this purpose, prior intimation regarding the
date and location shall be given by the Purchaser to the Vendor/
Manufacturer.

page 26 of 39
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15. Spares

15.1. The Vendor shall furnish along with his offer, a list of spares (with cost)
recommended by him for maintenance of Circuit Breaker for a period of
10 years. The list should include gaskets/ O rings, parts which are likely
to wear and items requiring replacement/ replenishment, besides other
items recommended by the Manufacturer. The Vendor shall give an
undertaking to the effect that he shall supply the required spares for the
total life of the equipment (i.e. 25 years approx.)

15.2. The Vendor shall furnish along with his offer, the cost of gas filling
arrangement, evacuation plant for SFs gas and cost of SFs in 10 kg
cylinder.

16. Training of Indian Railway’s Engineers

The offer shall include the training of two engineers of the Indian Railways
free of cost at the manufacture’s works in India or abroad and at the
maintenance depots/ workshops on a railway System or other public utility
where Circuit Breakers of similar/ identical design are in operation. The total
duration of training for each enginear shall be two weeks of which
approximately one week will be at Manufacturer's works and one week on a
railway system or other public utility. If the country of Manufacturer is not
India, the cost to travel to that country and back will be borne by the Indian

Railways. Other details shall be settled at the time of finalizing the contract/
Purchase order.

17. After sales - service

17.1. The Vendor shall make necessary arrangements for closely monitoring the
performance of the Circuit Breaker through pericdical {preferably onca in
two months during warranty period) visit to the locations where they are
erected for observations and interactions with operating and maintenance
personne! of Indian Railways. Arrangements shall also be made by the
Vendor/ Manufacturer for emergency/ stand by spare parts being kept
readily available. To meel exigencies warranting replacements so as to
kaep the Circuit Breaker in service with listed on time.

17.2: Vendor/ Manufacturer shall respond promptly to any call given by Indian
Railway for any assistance by way of attending to failures, investigations
into the causes of failures including the Tests, if any, to be done and such
other items with a view to see that the Circuit Breaker serves for the
purpase for which it is procured. Besides, technical guidance to ensure
proper cperation and maintenance of the Circuit Breaker shall be
constantly rendered. _ -

18. Packing and dispatch

18.1. The various components of each Circuit Breaker shall be securely packed
in wooden crates/ boxes. General packing list, together with weight and
overall dimensions of each packing case shall be furnished to purchaser
for each Circuit Breaker indicating the following.

Crate/ Description of item/ Gross weight Appru?cﬁnate
Box No. compaonent in the in kg outside
crate/ box dimensions

18.2. In case of overseas supplies, packing shall be sea worthy.

Re:asc:mS-CRIS page 27 of 39
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18.3. Necessary instructions for handling and storage shall also be furnished for
use at receiving end,

18.4. Porcelain insulator poles shall be supplied securely packed in wooden
crates/boxes. Mot more than three porcelain insulators poles shall be
packed in a crate/box in order to facilitate manual loading and unloading.

Reason!IRBPS-CRIS page 28 of 39
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Schedule of Guaranteed Performance Technical and other particulars for
S55kV, 6ekV, 100kV, 110kV, 132kV, 220kV, Qutdoor type, Double Pole/Triple
Poie SFs Gas Circuit Breakers, guaranteed particulars are to be established by
Test reports/ actual Tests.

S.No. Description Linit Values to
a7

| supplied
l by
Vendor

1, | Maker's Name
2. | Country of Manufacture
3. | Manufacturer®s type Designation & Operating

Mechanism
A, Rating

4. | Number of poles No.
5. | Rated voltage kW
6. | Voltage rating class as per standard KV
7. | Rated normal current A

8. | Rated freguency Hz
o, Rated insulation level of the Circult Breaker

(i} One minute dry and wet power kV (rms)

frequancy withstand voltage
{ii) Switching surge withstand voltage kV (p)
(iii} Standard lightring impulse | kV (p)
withstand wvoltage 1.2/ 50 ps
waveform { full wave)

(W) Corona extinction voltage kV (rms)

10. | Rated short circuit breaking current

(i) Symmetrical at a recovery voltage of kA
: not less than the highest system
woltage

(i) Asymmetrical at a recovery voltage kA
of not less than the highest system
voltage

! (iily  Breaking capacity (symmetrical) MW A
| 11.] Rated making current KA pealk
12. | Rated line charging breaking current

13, | Rated cable charging breaking current
14, | Rated small inductive breaking current
15, | Rated capacitor bank breaking current
16, | Rated short time current

(i) forls

B 21

=

(i) fords kA
17. | Rated operating sequence
18, | Rated transient recovery voltage kv

Re:asc:mS-CRIS page 29 of 39
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19, | Breaking current on out of phase condition kA {rms)
B CONSTRUCTIONAL FEATURES
20. | Number of braaks per pole
21, | Total length of break per pole mm
22. | Contact travel characteristics{P1,PZ,F3)
(i) Closing speed & Time m/s & ms
iy Opening speed & Time m/s & ms
(ii)  Contact bounce mm {max)
(iv) Bounce duration 5 (max)
{Please furnish a graph showing contact travel
characteristics)
23, | Type of main contacts
Z4. | Type of arcing contacts
25. | 5F: Gas pressure
(i) ~ Normal kg/cm?
{ii}  Minimum kgfcm?
(i) Maximum kg/cm?
76, | 5F; Gas pressure at alarm kn/em*
27. | SFs Gas pressure at Trip and Lock out ka/cm?
28. | SFs gas leakage rate (by weight) per Year %
29, (i} If absorbent for decomposed SFe gas | Yes/ No
product provided
(i) Minimum quantity of absorbent per | Kg
pole =
30. | Net weight of SF; gas per pole/ Circuit Breaker | Kg
31. | Weight of pole assembly
(i) Per pole kg
(i1} Per Circuit Breaker kg
32, | Weight of Operating Mechanism Kg
33. | Total weight of Circuit Breaker kg
34, | Minimum electrical clearance
(i) between poles mm
(i} between live part and earth mm
335. | Minimum sectional clearance between lowest
live part and an rt where a parso
sy ¥ pa pErSan may mim
36. | Minimum height of bottom most part of any
insulator from ground leve|, mim
37. | Distance between centers of pole for TP & DP mm
Circuit Breaker.
38. E}vIEraH dimensions of the Circuit Breaker
complete with insulators, operating mechanism
cubicle etc. mounted on the supporting
structure,
(i)  Length mm
(ii) Width mm
{iii} Height mm

o RS, age 30 of 39
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(Pleasa furnish the General Armrangemeant
drawing with overall dimension)
o OPERATING PARTICULARS

39. | Closing time from the instant of closing coil ms
energisation (max)
40, | Opening time from the instant of trip coil ms
energisation (max)
41. | Make Time (max) ms
42, | Arcing Time
(i) At rated normal current ms
[ii} At rated short circuit breaking ms
current
{1} At 60% of short circuit breaking ms
current
(iw) At 30% of short circuit breaking ms
current
{v) At 10% of short circuit breaking ms
current

43. | Total break time from the instance of trip coil
energisation to the final extinction of arc

{i) At rated normal current s
{ii} At shiort circuit breaking current mis

44, | Rated restriking voltage

(1) Amplitude factor kW
{(ii)  Rate of rise at natural frequency
{ili} Type and device used to limit rate of

= rise of re-striking voltage
43, | Minimum time interval (t) permissible between
successive "CO" operations after first auto 5
reclosures,
46. | Number of operations (close and open) the
Circuit Breaker can perform with the available
stored energy
47. | Number of oparations permissible without
change of SF; gas

(i} At 50% of rated current

(i) At 100% of rated current

(i) At 50% of Short circuit breaking
current. -

(w) At 100% of short circuit breaking
current,

48. | Number of operations permissible without

replacement/ inspection of contacts (min)

{i} At 50% of rated current
(i) At 100% of rated current

(i) At 50% of short circuit breaking
current

(iv) At 100% of short circuit breaking
current

49, | First pole to clear factor

Date: 2026.92.21
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OTHER TECHNICAL PARTICULARS

30,

Maximum rise at temperature over an ambient
of 50" C when carrying Its normal rated current
continuously

fi} Main contacts in 5F6

(i) Terminal when connected with
external connectors

(ili) Metal parts arcing as springs

{iv)  Metal parts in contact with insulators

v Auxiliary contacts

(vi} Operating coils

oo

)

Anon o6

a1.

Fower required for tripping / dosing (max)

watts

i

Control circuit voltage with permissible voltage
variation

Elasing coll
Tripping coil
Contactors ( if any)
Any other item { for which the tenderer feels

that the wvoltage is to be maintained within
certain limits)

Vde %
Vde £ 9%
Vdcx %

V dc + %

53,

Type of tripping / dosing mechanism

54,

Manual tripping (lever push button or any other
device)

5.

Spring charging motor

(i Make and type designation

(ii) Rating

{iii)  Voltage with permissible variation

(iv}  Power frequency withstand voltage

. {v)  Class of insulation

{vi) Time required by the motor to
charge the spring(s) fully

{wii) Power required at normal controlied
voltage to charge the spring

{viii) Mode of protection

(ix} Specification of design and Testing

kW

kV (rms)

wakts

IS/ IEC

56.

Springs- Closing / Opening

(H No. of springs _
(if) Type (Compression/tension)
(i)  Specification of Testing and design

a7.

IS/IEC

Porcelain Insulators
{1) Support Insulator
(&) Makers name and type desianation

{b) Minimum creep age distance

(i} Interrupting Chamber Insulator
(a) Makers name and type designation
(b) Minimum creep age distance

58, ﬁnsuhh‘nn grade of PVC control wiring cable,

Reason! 3 PS-CRIS
Locatiormw Delhi
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59.

60,

Approximate height of close/trip switch and

| socket for spring charging from ground level,

Details of Operation counter:
{i} Make and type
(it} No. of digits

61.

Auxiliary Switch (contacts)
(i) Make and type
(i} Mormally opan contacts
{1ii} Normally close contacts
{iv) Continuous ratings of contacts
{v) Breaking capacity of contacts at
220V de with inductive load
(vi) _ Life {No. of operations)

Total Spare
Total Spare

62.

Limit switch { for spring charging motors)
(i) Make and typa
(i) Continuous ratings of contacts
(iii) Breaking capacity of contacts
at 220V dc  with inductive load
{iv) Life {No. of operations)

Mo

63.

{5as pressure indicator and pressure switch

{i} Make and type designation
(i) Range and list count
{iii) Governing Specification

64,

Sulphur Hexa Fluoride gas (5F;)

IS/IEC

Governing Specification
OTHER EETAILS

Is the Circuit Breaker having a commaon
operating mechanism foperated through
individual operating mechanism?

Yes/MNo

Are the main and arcing contacts easily
replaceable?

Yes/No

Is signal provided (audible/visible) in the avent
of drop of SF; gas to a pre- determined value?

Yes/No

Is a device for tripping the Circuit Breaker, in
the event of B5V xdc supply faflure, provided?
(Indicate the type of the device and also
furnish Scheme)

Dees provision of trip circult supervision exist?

Yes/No

Is electrical anti-pumping device provided?

Yes/No

I= local electrical closing & tripping device
provided?

Yes/Mo

Is Terminal connector of CB provided?

Yes/No

Is mechanical tripping device provided ?

Yes/No

Is handlefcrank for manual charging of tha
closing spring provided?

Yes/ Mo

Is operating counter visible without opening
the mechanism door? '

Yes, No

Is the close and open indicator provided?

Yes/No

Is two positions LOCAL/AREMOTE switch
provided?
Indicate type-Stay put type or any other

Yes/No

Are electrical and mechanical Interdocks with

keys provided?

Yes/No

Reason! 3 PS-CRIS
Hokd Do
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79. | Is the cubical box is dust, weather, vermin Yes/No
proof of minimom 2 mm thick sheaet stes|
construction? {indicate the Class of Protection
and relevant Specification i.e, IS/IEC)
80, | Is a heater provided to prevent condensation in | Yes/No
the box?
81. | Is three pin socket and inspection lamp Yes/No
provided? B
82, | The size and number of cable glands provided. | Dia Mo
Dia No
BT What is the insulation grade of PVC cable used? | V
B4. | Are the cables terminated with cimped Jugs? | Yes/No
85. | Is ac and dc +ve & -ve wiring completely Yes/No
segregated?
B6. | Are the Terminal blocks for wiring dust proof Yes/Na
and provided with unbreakable transparent
shrouds?
87. | Are the two distinct earthing provided with
indication for earth?
(i} Support structure ¥es/Mo
(i} Operating Mechanism Cubicle Yes/ Mo
88. | Are fasteners of 12 mm dia and less exposed to | Yes/No
atmosphere of Stainless Steal?
89. | Are fasteners of more than 12 mm dia of | Yes/No
Stainless Steel or mild steel hot dip galvanized?
90. | If supervision for erection Testing and Yes/No
commissioning is provided?
91. | If training of two IR engineers are arranged for Yes/No
a total period of 2 weeks?
92. | Has list of spares been furnished? Yes/Tlo
§3. [ Has Tist of special maintenance tools furnished? | Yes/No
94, | Has erection operation and maintenance Yes/No
| manual furnished?
95. | Have closing/tripping springs properly fixed td Yes/No
prevent their misalignment?
96. | If any deviations asked? Give number of Clause No.
clauses where deviation has been asked for.
97.] Tf painting of steel surfaces exposed to weather Yas /NG
g\:ran: to RD50"s Specifications as per Clau
S8, | If the support structure are hot dip galvanized? | Ves/No
95, | Quantity of zinc for galvanization e Ka/m2

Re’asc’m XFPS-CRIS
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Annexyre- "B"

The following information shall be furnished by the Manufacturer/ supplier.

51, No,

Description Unit of measurement

I

Fixed main contact

(1) Description and type Designation
{ii) M™ake

(ili} Identification mark

(W) Ttem drawing MNo.

{v)Material Specification No.

Moving main contact
(I} Description and type Deslgration
(i} Make
(iii {Identification mark
e )Item drawing No.
v)Materlal Specification No.

Fixed arcing contact

(1} Description and fypa Designation
(i) Make

(i) Identification mark

Elv}ltm drawing No.

v)Materal Specification No.

Moving arcing contact
(1) Description and type Designation
{ii) Make
(iiijIdentification mark
Ew][tem drawing Mo,
viMaterial Specification No.

Mozzle- Main and Auxiliary (if any)
(i} Description and type Designation
(i) Make

(il Tdentification mairk

(v iItem drawing Mo,

(v)Material Specification No

Auxiiiary contact
(I) Description and type Designation
{il} Make
(Hi }Identification mark
{)Item drawing No.
(w) Governing Spedfication No.
(vi}Rating
f{a} WVoitage
(b)Continuous Current
{c)}Braaking and making Current
{d)Electrical & life (No. of operations)

Mekor limit switch
(i)Description and type
(i) Type designation
(lil)Maka
() Edentification mark
{v) Governing Specification No.
{wi) Rating
(a) Voltage
(b ) Continuous Current
{c) Breaking and making Current
(d) Electrical & life(No. of operations)
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v}

MCB"s

(I}Description and type

(1) Ty pe- designation

(iiiMake

(v iIdentiflication mark
{v)Governing Specification No.
{vi} Rating

(a) Voltage

(b} Continuous Current

(¢} Breaking and making Current

(d} Electrical & life{No. of operations)

Spring changing motor
{i)Description and type

(i Typa designation

{iinMake

{vildentification mark

i) Governing Specification Mo.
{vi)Rating

{a) Voltage| with permissible variation)

(b} Wattage

(c) Power frequency voltage withstand

{d} Class of insulation

(e} Time required by the motor to
charge the spring fully(max)

(f) Power required at normal control
wviltage to charge the spring

{g) mMode of operation

10.

Spring Closing Trigpping Other
([1Description and type
{ii)Type designation

{iii)Make

{v}identification mark
{v}Governing Specification No.
{vi)Drawing No.

(wii} Rating

{a) No, of springs

(b} Type({compression/ tension/spiral)

{e) Mo. of turns

(d} Gauge

(e} External diameter

(f) Stiffness

(g9} Matarial

{h) Force developed in fully charged
pasition

11.

Operating coll Closing Tripping
(I)Description and type
(ii)Type designation

{iiMake

{ ) Identification mark
{viGoverning Specification No.

(vi}Rating

{a) Operating voltage

(with permissible variation)

(b} Power
{c) Resistance at 20° C
(d) Class of Insulation
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12, Operation counter

{11Description and type
() Type daesignation
{iiljMake

(v )Identification mark

(viGoverning Specification No.
{wi} Mo, of digits

13. Gas Pressure indication and Pressure switch
Pressure Pressure
indication switch

(i) Description and type

(ii] Type designation

(i) Make

(iv]) Tdentification mark

(v} Governing Specification No
(vi) Range and least count
14, Heater

[(NDescription and bype

(i} Type designation

(liMake
{ W iTdentification mark
(vIGoverning Specification No
(vi)Rating
fa) Voltage
) Power
{vil) Make and type designation of thermostat
(if used)
i5. Interlock

()Description and type
(1) Type deslgnation
{iii)Make
(i} Identification mark
{v) Governing Specification No
{vi} Electrical rating of switch used
16. Terminal connector
{I)Description and type
(i) Type designatton
(il Make
{iv}Identification mark
(v} Goverring Spedification No
{wijRating
(a) Voltage
(b} Current
17, Registers

(jDescription and typa
(M) Type designation
(iliyMake
(w)ldentification mark
(v} Governing Spacification Mo
{+} Rating:
[a} Valtage
(b} Current/Power

Date: 2026.92.21
15:42:1148
Reasonmvljs-cms page 37 of 39
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18.

Relays and contactors{ pleasa furnish details

for all the

types of refays/ contactors used)

()Description and type
{1 Type designation

(i) Make

{)Identification mark
(v)Governing Specification Mo
{viYRating:

{a)
{D)
{c)
{d)
{e)
(f)

(@)

Ciperating valtage range
Pick up voltage

Drop out voltage

Burden

Auxiliary contact rating
Guarartesd life

1. Electrical

2. Mechanical

Wiring details (drawing No.)

19.

“0" Ring and Gasket (please furnish details for
all the varieties)

(n
(i)
(i)

Description and make
Dirnensiony dravwing No.
Material and Specification

210,

Valves and coupling

[y
(i}
il

Description and maka
Type designation
Governing Specification

21.

Shock ahsorber

{7

(i)
(i)
()
(v}

Brescription and type

Type designation

Identification mark

Governing Specification

Type brand and Specification of
fiutd used (if any)

Date: 2026.92.21
15:42:1148

Reason: 3 PS-CRIS
Locatiomw Delhi

o e
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