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standard rails in the offer (DG)
TROLLEY FRAME

The troliey frame should be welded rolled steel box section, designed to transmil the load to the
bridge rails without undue deflection. It should be made rigid by providing suitable diaphragms. The
material used shall be conforming to steel IS: 2062 (latest) Grade E-250 BR or BO (DG).

In case of single girder crane, hoist should be used (SG).

The drum bearings and supports for upper sheaves should be located so as to equalize the
load on the trolley wheels as nearly as possibie (DG).

The trolley wheels should be double flanged. The axle bearings should be of spherical rolier type.
The bearing housing should be designed for easy removal of wheels and bearings for maintenance
(DG).

The cross travel wheels shall be single flanged in case of single girder crane. The axle bearings
should be of spherical roller type or ball bearing. The bearing housing should be designed for easy
removal of wheels and bearings for maintenance, The wheels should be manufactured from
material CsgMnys and shall be solid forged and heat treated to have minimum hardness of 25

HRC (250 BHN) on the tread and flange. The method of heat treatment shall be described in the
offer (SG).

The top of the trolley frame should be plated with chequered plate 5% mm thick all over, either
al the top or bottom, except for opening(s) required for the ropes to pass through. The opening
mhetmﬂe;fmmﬂmwdbemmaswheapmmumaufem&nmmypuﬂnfh
trolley frame or equipment, to prevent damage at any position of the bottom bilock.

All the mechanical and electrical equipment should be placed above the trolley top plate as far
as practicable. For any parts placed below the trolley top plale, access for maintenance,
repairs and replacement should be provided. Where the clearance between bottom member of
trnlla'fi'raimmdmaCTradiisu\erSinm.Utehnﬂeyshmﬂdbtﬁll&dﬁlh;uh&imlidsaiﬂr stops
to prevent the trolley from falling more than 25mm in the event of breakage of track wheel,
bogie or axle.

These safety stops should not interfere with the removal of wheel, Details of the arrangement
should be explained in the offer (DG).

RAIL WHEELS

The rail wheels shall be double-flanged with straight tread. They shall be capable of taking
misalignments in span as specified at clause 1.24 of these Specifications

The wheels shall be of material CsgMn7s, and shall be solid forged and heat treated to have
minimum hardness of 300 to 350 BHN on the tread and flanges to minimum depth of 10 mm.
The method of heat treatment shall be described in the offer.

The wheels should be shrink-fit on the axles, rather than being keyed on.

Wheels diameter should be selected stnctly as per IS: 3177-2020 (or latest).

OPERATOR'S CABIN (Applicable for DG Crane)

The operator's cabin should be sufficiently rigid metal frame construction and should be connected
to the bridge girder by means of bolts or rivets in shear.

Thacahinshonﬂdhaﬁ:edtrpe.mmtfrmnmﬂads!aalar@es.plamswu.S.Shmm
together. Unless otherwise specified it should be fitted at one end of the crane opposite the
damshupleadside.andshaltbeanplmumatu‘\emmrhasanmtﬂdmwmalmd
and surroundings.

The cabin should have sufficient space for easy movement of the operator, with minimum
dimensions of 1.5 m x 1.5 m. Unless otherwise specified in Schedule-l, it should be of the open
type.

The closed type cabin, where specified, should have hinged or sliding windows Arrangements

should be made to ensure that the whole exterior of the cab glazing can be of loughened plate
glasses of at least 6mm thickness which should be installed from inside.

The cabin floor should be extended to form a landing platform with a steel stairway to provide access
lo the foot-walk above.

The layout of controls should be such that the crane can be operated from a seated position

19

The controlier handles should be conveniently located within easy reach of the operator.
Fully adjustable padded seal, rubber rnfl:tam. suitable fan and lighting arrangement MOM@-:.Q
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provided inside the driver's cabin, One fire extinguisher for extinguishing any electrical fire
should be provided in the operalor's cabin, or al a suitable location in the case of pendant
control.

112 ROPE DRUMS

1121 ‘I'hempedrumshallbedesmad:uthMmmmmmmumbyﬂuwwm
on rope and the bending stress due to beam action of the drum.

1122 Seamless Pipes will be an acceptable altemative. The steel used shall be to 1S:2062-2011 (or
latest) The rope drum shall be stress relieved after fabrication. T-joints shall be radiographically
checked.

1123 The drum shall be designed to take the entire length of the rope in a single layer. Free extra
tumns as specified in IS: 3177:2020 (or latest) shall also be provided. The drum shall be
flianged at both ends with adequate coller size as per IS to avoid slipping of wire rope outside
the drum.

1124 Cranes shall be designed with number of rope falls varying with lifting capacity as per details given
below

Up to 10.0 tonnes - 4 falls Up to 75.0 tonnes - 12 fails
Up 10 40.0 tonnes - 8 falls

113 WIRE ROPES

1.13.1 Hoisting ropes : Ropes should be parallel right hand lay as per IS - 2266-2024 (if latest, latest o be
considered). Grade of wire rope-1960, Fibre Core, Galvanized, Type B as per IS 1835-1976
(reaffirmed 2022). The wire rope shall comply 1S:3177- 2020 (if latest available, latest to be
followed). Tenderers should offer wire ropes of Usha Martin/Bombay wire rope/Mahadev
makes only.

114 GEARING

1141 The gear units in all motions should be fight weight with silent running and made of case- carburising
low carbon alloy steeis 20MnCrS / 18MnCrS / 177Mn1Cr95 / EN353 / SAE 8620 and should conform
lo relevant Indianinternational standards. They shall generally be in accordance with AGMA or
1S:4460-1995 (or latest). All gears and pinfons must be made from forged blanks only. All gears
should be hardened and profile ground for longer life and silent operation. The minimum surface
hardness of pinions shall be between 50 to 60 HRC and shall be 2-3 HRC higher than hardness of
gears. -

1142 Worm wheels and bevel gears must not be used. At all stages only helical gears should be
used, except in planetary gearboxes, which can be spur type. Overhung or split gears and pinions
should not be used.

115 GEAR BOXES

1.15.1 General: All gear boxes shall be compact, lightweight completely enclosed and of splash lubricated
type. All gear boxes shall be oil tight and sealed with compound or gaskel. All gear shalts shall be
Supported in antifriction bearings mounted in the gear boxes. Gear boxes shall be cast or forged
from low/medium carbon alloy steel or cast iron and suitably heat treated or fabricated, The
fabricated gear boxes shall be stress relieved before machining and the method of doing so shall
be explained in details in the offer. The internal surfaces of the gear box shall be painted with oil
and rust resisting paint. Gear boxes shall be provided with breather vents. easily accessible drain
plugs, and a suitable oil level inspection glass or indicator such as a dip stick. Adequate radial
Clearances between the gear box inner surface and oulside diameter of the gears shall be ensured
and clearance proposed lo be provided shall be indicated in the offer. The facial clearance

between the inner surface of the gear box and the face of the nearest gear/pinions shall be at
least 10mm. '

1.152 MH/AH LT and CT Gear boxes - The molors shall be foot mounted. The fool mounted motors shall

have split type gear boxes, These shall be of the conventional spiit type, designed to spiit
horizontally at the shaft center line and fitted so that the top half can be removed for inspection and
repair without disturbing the bottom half,

1153 In case of single girder crane for MH, gear box of enclosed type with provision of inspection
cover shall be acceptable (SG).

DRIVE MOTORS:
The wheels of each end carriage should be driven by independent synchronized drive mturs_&

mounted near each end carmiage. .
11 418 390.(® 9 &1 ) ey
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1.16.2 A separate cross traverse motor should be used for cross traverse drive through a sultable gear
box.

117 BRAKES

1.17.1 The hoisting, LT and CT motions shall be provided with fail safe Electro Hydraulic Thrustor brakes.
For creep motion of hoist wherever this is specified as per schedule | an independent brake must
be provided.

1.17.1.1 In case of single girder cranes, the hoisting, Long Travel & Cross Travel motion shall be provided
with AC/DC Electromagnelic Disc Brakes (SG)

1.17.2 Any crane working outdoors should be provided with an additional storm brake for anchoring when
it Is left unattended under stormy conditions. The storm brake together with the service brakes
should be capable of hoiding the crane in position during stormy conditions. Wherever crane is
working outdoor, the storm brake should be electro hydraulic thrustor type.

1.17.3 The maximum braking torque to arest long travel and cross traverse motions should not be
less than 100% of full load torque for each brake. For hoist motion, two brakes should be used and
the braking torque for each brake should not be less than 125% of full load torque. One of the two
hoist brakes shall be applied with a time lag of 3 seconds in relation lo the first (DG),

1.17.3.1The maximum braking torque to arrest long travel and cross traverse motion should not be less
than 100% of full load torque for each brake. For hoist motion, in single girder crane hoist with
single brake should be used and the braking torque for brake should not be less than 150% of
full load torque (SG).

1174 Double shoe brakes should be used for each drive. Brakes should be mounted on the input pinion
shat of all gear boxes. The brake shoe should be of hinged type. Brake levers should be forged
and hinge pins should be provided with steel bushes at the bearing points.

1175 Brake drums should be of forged or cast steel and should be completely machined. Brake
drum diameter should be selected from preferred number series. Width of brake drum should
be about 10 mm more than the width of brake shoe on each side. The brake lining should be
enviranmentally sound.

1478 The cabin operated crane shall be provided with an additional foot operated brake for long
travel wheels.

1.18 COUPLINGS

1181 Molor shafts for MH/AH shall be connected {0 gear box input extension shafl through fiexible
gear coupling of low GD2 value, For driving the hoist drum gear type flexible coupling shall be used
between the rope drum and hoist gear box, where the hub should not be integral with the output
shalt. so as 1o avoid replacement of the whole shaft whenever there is wear and tear in the
coupling (DG).

1.18.1.1In case of single girder crane for driving the MH drum, bull gear should be used which shall be
mounted directly on rope drum (SG).

1182 Al couplings shall be of medium carbon steel and shall be designed to suit the maximum
torque that can be developed. Hardness of geared portion in the gear coupling shall be more than
250 BHN. Bolted connections shall be easily accessible for inspection and fightening.

118 ROPE SHEAVES

1191 All sheaves should be of castforged steel or Blackheart malleable iron castings. They should
be identical, with the exceplion of the equaliser sheave. The equaliser sheave should be mounted
above the trolley fioor and should be easily accessible and removable from the trofley floor level.
The equaliser sheave should be arranged 1o tumn and swivel in order to maintain rope alignment
under all circumstances. Sheave grooves should be smooth finished for getting increased rope life.
The supplier should further ensure that wire ropes are paralle! with each other (DG).

11811 ummmdmwmﬂmmmmmmm.mmmm
identical, with the exception of equaliser sheave. In case of hoist in single girder crane, the equaliser
pulley shall be mounted below CT wheel (SG).

1192 A resilient low friction rope guide fixed around the grooves of the designed drum as an
expandngﬂngtnpmﬂﬂapmiﬁmgmdmmtuthemmmybapmidedtuanaummrrectmpelay.

120 BEARINGS

1201 Ball and roller anti-friction bearings shall be of reputed make. The acceptable makes will be SKF,

FAG, NORMA. NRB, NTN and KOYO. In view of widespread use of spurious and reconditioned
bearings, tenderers should explain in the offer how il is proposed to ensure that only new and

genuine bearings of acceptable make are procurad and fitted. Preferably, tenderers should confirm
that they will submit, to the inspection agency. invoices from OEMs’ or their ;
represeniative HMNWH&EQ{W?WH.
'ﬂ.m; { 4
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1.20.2 For long and cross traverse wheels, spherical roller bearings shall be used. Bush bearings should
not be used at any location (DG).

1.202.1In case of single girder crane long travel wheel spherical roller bearing and for cross travel ball
bearings should be used. Bush bearings should not be used on any location (SG).

1203 Rated life of ball and roller bearings should not be less than the total fife in working hours given
in the IS Specification for a particular class of duty. Life of bearings should be calculated in
accordance with manufacturer's recommendations.

1204 Independent bearing housings on long shafts be spiit on the shaft center fline to permit easy removal
of the shaft. The bottom surface of all bearing pedestals should be machined, and should bear
upoen a machined surface (DG).

121 LIFTING HOOK

1.21.1 Standard plain shank type trapezoidal section hooks should be used unless otherwise specified
These haoks should conform to the relevant Indian Standard Specifications IS:15560 (latest), while
the Ramshom Hook (wherever specified) shall conform to the relevant Indian Standard
Specification 1S:5749 (latest).

1.21.2 Hooks should be mounted on grease lubricated anti-friction thrust bearings and a protective
skirt should be fitted to prevent rotation of the hook. Proof load test as per Indian Standard
Specification shall be conducted, either in-house or from a recognised test house. The
certificate of proof load test shall be fumished. The bottom block should have protactive edging
around the wire rope openings.

122 BUFFERS

1221 Spring loaded or other suitable buffers should be fitted on the four comers of the crane also at
the four ends of the bridge girders. Buffers should be rigidly bolted in place, preferably along
the center line of the crane rail or trolley rail as the case may be. Al buffers should have sufficient
emrgyahaurbinﬂcmadtrlnshpmabndganruwaymﬂithercﬂmﬁmmmmﬁngata
speed of at least 50% of the rated speed at full load. Bridge buffers should have a contact
surface of not less than 125mm diameter.

123  LUBRICATION

1.23.1 Grease nipples one for each of the end carriage and one for the trolley platform, should be provided
for all grease lubricated bearings, parts of the hoist and wheels for cross traverse and long travel.
The grease battery nipples should be located to facilitate regular greasing by the operator with
standard equipment.

1.232 Bottom blocks and pedestal bearings should have independent greasing points. Al lubricating
nipples should be prolected from damage, and be accessible throughout

1233 A lubricating chart should be provided in the manual, indicating all lubrication points, the type of
Iuhrbaﬂsmmumuandmemmfmmyﬂmm. These details should be
repeated, and amplified if necessary, in the Maintenance Manual, which is to be supplied as per
requirement indicated elsewhere in the specification.

124 DIMENSIONAL TOLERANCES
1241 The contractor should ensure that the crane manufaciured and erected 1o take the tolerances

specified below

(i) Variation in Span +6mm

(i) Diagonal on wheels + 5mm

(i) Long travel wheel alignment + 1mm

(iv) Tilt of wheels or Balance Axle + 1mm/1000mm (Horizontal & Vertical)
(v) Trolley wheel gauge + 3mm

(vi) Trolley track gauge +3mm

(i)  Difference in height between trolley rails [H] for different trolley track gauges shall be
within the following limits

S’ (mm) H (mm)
Upto 2500 4

2500 to 4500 6
Above 4500 8

, (1w g . ey
" e fﬁﬁ'ﬁﬂ) ﬁFmT. 13 ﬂ.ﬂcg E?rz,s Bilaso
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20  GENERAL ELECTRICAL SPECIFICATIONS
21  SCOPE OF SUPPLY

211 The scope of supply relating to electrical portion shall cover the following components

2.1.1.1 Down shop leads (wherever required see clause 11 of Schedule - | of technical specification)

2.1.1.2 Main current Collection

2.1.1.3 Power disconnecting switch on the crane bridge walk way, to be provided, immediately after the
main current collection gears.

2.1.1.4 Motors

2.1.1.5 Protective Swilch gears

2.1.1.6 Molor control panels.

2.1.1.7 Resistors (For slipring motors only)

2.1.1.8 Brakes

2.1.19 Limit Switches

2.1.1,10 Socket outiets

2.1.1.11 Power and conirol cables

2.1,1.12 Lighting distribution panels.
2.1.1.13 Lighting fixtures and lamps

2.1.1.14. Cross traverse flexible trailing unarmoured cables mounted on roller clamps travelling over bottom
fiange of R.S. Joist provided for the purpose. Altematively, drag link cable system is also
acceplable.

211.1.15 Indicating lamps
2.1.1.16 Push Buttons

21.1.181 Two step jockey switches or push button (ref clause 2822) (DG VVVF Drive Crane)
2.1.1.17 Earth wire on crane portion.

2.1.1.18 Dead Man’s Handle (DG)
2.1.1.18 Alarms

2.1.1.20LOAD GAUGE : Each crane must be provided with load gauge / digital weight indicator system for
each hoist. i.e. 02 nos. of Load Gauge / Weighing system for each crane. Load Gauge / Digital
weight indicator system should be able to do the measurement of load lifted in Main Hoist and Aux.
Holst. One gauge for Main hoist and second gauge for Aux. Hoist. The digit of weighing machine
should be minimum 12 inch height. It should give the reading in Ton with an accurate up to one
digit after point. The digit should be red in colour with dual side display (both side) and should be
placed near the operator cabin for easy readability. A separate buzzer and light system must be
provided o indicate over load by audio visual system,

2.1.1.21Enhanced Safety feature : All the safety features must be displayed in a Screen fitted in the cabin
dmmcﬁn.mmrﬁnmﬂmﬂ*nairiumna:innauwtﬂaproperwkimofaliﬂw
limit switch. all Brake ( Thruster ) condition , All Motor condition , All VWVF drive condition should
be displayed in the screen. The colour screen should be minimum 12 inch. Suitable Sensor for the
same must be provided for the same

22  STANDARDS

221 Alleguipment and material shall comply with appropriate Indian standards {Iatquﬂ The equipment
shall also comply with latest Indian Electricity Rules, as regards safety requirement and other
essential provisions of the act applicable to the installation and operation of EOT cranes. Al lates!
standards indicated in Annexure-F of 1S:3177-2020(or latest) shall be applicable in general..

222 The equipment shall be designed and selected to facilitate inmpectinn. dean:qg faqlmrmnl
and repair and for use where continuity of operation and safety are important considerations.

23  ATMOSPHERIC CONDITIONS

231 The ambient temperature at the site at which the crane will be installed may vary from -5° C to

+ 550 C over the year. The relative: humidity may be as high as 100%. The atmosphere is expected
to be dusly. The crane offered shall be suitably tropicalized to work under these ambient conditions

without any adverse effect on its performance.
24 POWER SUPPLY CONDITIONS \&)
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241 Power shall be available at 415 volts, 3 phase, 50 Hz
2411 The following voltages shall be used in the crane

1. 415+ 10% volts. 3 phase 50 +3%Hz, A.C For drive molors.

2 230 + 10% volts. single phase 50 +3% Hz, A.C For lighting

3. 24 volts + 10%, single phase 50 Hz +3% A.C For hand lamp socket outlets

4 110 volts + 10% single phase 50Hz +3% A.C For control circuit and for floor operated
crane as required by the consignee.

The voltage 2. 3 & 4 above shall be obtained through individual separate transformer units
connected to 3 phase, 415 volis A.C. supply.

25  DOWN SHOP LEADS AND CURRENT COLLECTION GEAR

251 M.S ANGLE CONDUCTOR : Not applicable
252 SHROUDED BUS BAR CONDUCTOR

2521 Insulated Shrouded Bus Bar Conductor shall be of M/s.INSUL-8 UK make or safe track brand
of M/s.Sushil Engg. Corporation Mumbal or “Safeline’ brand of Mis Stromag Engineers Limiled,
Mumbsai or Silverfine brand of M/s Sliver line Metal Engg. Pv. Ltd.. and shall conform to the
following:

2522 The conductor system shall be finger safe to IP-21 with necessary supporting technical evidence
of same and the conductor and material shall be of suitable melal (Galvanized Iron up to
100Amps & copper above 100Amps) insulated by a high impact gloss finish VR 935/2
PVC compound which shall have a step/groove shrouded all along its length for
effective molding of the conductor system.

2523 The conductor shall be in minimum 4 mirs. Length to be jointed with molded joint of the same
material as the conductor and these conductors shall be supported by way of a single piece molding,
four pole hanger with single bolt fixing.

2524 The curent collector arm should be aluminum die cast totally insulated and the connection
cable shall be fully enclosed and double insulated within the collector arm with a proven
performance supported by documentary evidence.

2525 The Voltage drop in full length of DSL should not be more than 2%.

2526 This DSL should match with the existing DSL. The photos of existing DSL is attached herewith
26  MOTORS

281 FOR SINGLE GIRDER CRANES : NOT APPLICABLE.
262 FOR DOUBLE GIRDER CRANES ONLY -

2.6.2.1.1 All crane motors should be of ABB, BBL, Marathon, Siemens. Kirloskar make and totally enclosed
fan cooled (TEFC) squirrel cage type and designed for 150 starts / hour. The motor shall be
suitable for heavy duty crane hoisting service having cyclic duty factor not less than 40 % for
class il and 60 % for class IV cranes. The motors shall be suitable for 50 degree C ambient
temperature and 415 +/- 10% 50 Hz +/- 3%, 3 phase, 3 wire AC supply. The motor shall be
generally conform to IS 325 (latest) and shall be 6 or 4 pole type. However where IS
specification is at variance with this specification, the provision made in this specification shall
prevail. (Applicable for VWVF Drive Cranes)

2.6.2.2 The winding shall be of copper wire specially insulated and impregnated to with stand moist tropical
climate and class of insulation shall not be less than ‘B’ class.

26.2.3 The motor shall be of adequate power, motor power requirement being computed as per Annexure
'C’ of IS 3177-2020(or latest). Detailed motor power calculations shall be given in the offer. The
motor should be rated for class S-4 duty. Derating factor for temperature and vollage variation
If any shall be taken into consideration as per recommendations of the molor manufacturers.
Technical details of motors along with conlrol gear and electrical accessories shall be given as per
schedule-lIl.

2624 Type and routine test chart of molor selected shall be submitted to the inspecting authority
during inspection,

2625 Forced cooling shall be arranged by mounting suitably continuously run fan on all the motors for all
motions. (Applicable for VVVF Drive Cranes)

2625 Horse Power

o 1.5. The frame size of motor should be indicated in the offer. For selection of LT & CT
Signatdrs motor sizes, longitudinal and cross traverse acceleration will be taken as 15 cmvsec 2 and 8cm

o e
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fsec? respectively.
26.26 All motors should be provided with insulation of class 'B". The maximum permissible winding

temperatures measured by thermometer and resistance method shall not exceed 120 deg. C
and 130 deg. C respectively (SG and Applicable for VWVF Drive Cranes).

2.6.2.7 The pull out torque of the molors at rated voltage and frequency range shall be as per IS: 3177-
2020 (or latest)

27  TERMINAL BOX

The terminal box shall be provided on the top or front of the motor for easy accessibility. The cable
sizes should be decided after nonsidering derating due o grouping and ambient lemperature of 50
degree C elc.

28  CRANE CONTROL
281 FOR PENDANT CONTROL CRANES -

28.1.1 Pendant push button control station will be used for long travel, cross travel and hoist motions,
for switching ON and OFF the motor of a particular motion. The supply vollage to the pendant
control shall be 110V AC which shall be obtained through a sultable transformer. Necessary flexible
mullicore cable with sufficient length shall be supplied lo enable the crane to be operated
from floor level. Pendant shall be moving type and the movement of pendant will be independent
of trolley.

2.8.1.2 On all the motions the circuit shall be so designed that brakes come into operation immediately
in the event of tripping of motor main circuit breakar.

2.8.1.3 The pendant control station shall be capable of withstanding rough handling without being
damaged, The cover shall be firmly secured.

2814 The mass of the pendant shall be supported independently of the electric cable by means of
wire rope/chain. If the pendant is of metal, it should be effectively earthed.

2815 ms:mmmmmmmmmmmmmmmmﬂmm
floor while maintenance work Is being carried out on the crane,

2816 Adequale guards shall be provided to prevent accidental contact of pendant ropes or hoiding
wire rope/chain with cross traverse.

2.8.1.7 Suitable arrangements shall be provided for automatically culting off the resistances after a pre-
selected time. The bidders shall explain the details in the offer.

282 FOR CABIN OPERATED CRANES -

2.8.2.1 For all the motions spring return joy stick switches or push button shall be used. (Applicable for
VVVF Drive Cranes)

283 Twostep two direction joy stick switches in case of cabin control shall be used for all the motion.

a) The rest position of joy stick shall conform to zero position or off position.
b) During running the rest position , means de-acceleration to stop.

c) Step one at preset minimum speed of up to 10% of the maximum speed
d) Second step speed gradually accelerate 1o maximum speed.

Should aspeed between minimum and maximum is desired, the operator shall retum lo step one
and the same speed shall be maintained.

With the above system step less speed shall be oblained.

Alternatively above features can be achieved by use of two push button control for each
direction for all the motions. Tenderers to indicate the details of the proposed arangement.
(Applicable for VWVF Drive Cranes).

284 On all motions the circuit shall be so designed that brakes come info operation immediately in
the event of tripping of motor main Gircuit breaks.

285 All controllers shall be so designed that the contacts and terminal arangements are readily
accessible for inspection and maintenance purpose
286 Each controller shall be fitted with

(i) mumw:mmmmmmgimammmpm
acceleration between each position. (Applicable for VWVF Drive Cranes)

i) atmfhuymnmsmmwdﬁmmtm batwaen the controller and circuit breaker, so thal
‘ the circult breaker cannot be closed unless the controller is in off position.
¥ iv) mammlnwuvldeanww with the limil switches, so that when the lravel
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exceeds the safety limits, the motor circuit will be broken and the motor can only be allowed
10 reverse.

287 Controller in off position shall open all supply lines of the respective motors

288 AC vanable frequency control (VWVF) of adequate capacity for all the motions shall be used.
Independent AC variable frequency control for main hoist, Aux. Hoist, CT & LT shall be used
by using independent variable vollage vanable frequency drives. However common controller
for both the motors of LT may be used. Tenderer shall submit necessary details of the offered
model as well as make confimation for compliance as per clause 2.22 shall be submitted along
with the bid. (Applicable for VWVF Drive Cranes)

289 Bidders shall submit the layout scheme of the operator's cabin showing the positions of various
controls with respect to operator's seal.

29  CONTACTORS

291 Al contactors shall be of AC-4 Class of duty or AC-3 Class duty suitably derated for AC4 class
duty with rating sufficiently higher than the full load current of the respective molors at the
specified duty cycle. The directional contactors of all motions shall be suitably interlocked for
correcl sequence of operation. Electrical & mechanical life of the contactors shall be indicated.
For AC 4 Class of duty or AC 3 Class duty suitably derated for AC-4 class duty, Electrical life shall
be minimum 2, 00,000 cycles of operations.

292 The contactors shall have high contact reliability with preferably double break parallel bridge contact
and facility of time saving termination.

293 Allcontactors shall be of L&T, Schneider, C&S, Siemens and Cutler Hammer make. Test certificate
of the manufacturers shall be submitted in support of life and rating of the contaclors.

2.10  RESISTORS (for slipring motors)
2101 Resistors shall be adequately protected to prevent accidental contact.

2.10.2 The resistors shall be air-cooled, robust, heavy duty, Corrosion resistant stainless steel punched
grid type. The resistance boxes shall be placed in racks or on the platform and shall be capable
of independent removal of any selected box. Spacing recommended by the rasisior manufacturer
shall be maintained. The racks shall be robust in construction to withstand vibration due to crane
operation. Wire wound resistors shall not be used on any motion of the crane.

2.10.3 All resistors shall be rated for 10 minutes continuous lcading.

2104 Resistors housing on cranes working in open yards shall be weather proof and on all cranes
they shall be adequately prolected. The eleclrical clearance between resislors and earthed
metal shall not be less than 100mm. Cable terminal arrangement shall be such that cable
cores do not get loose due to vibration.

2105 The temperature of resistors shall not exceed 275 degree C al specified duty.
211 CIRCUIT PROTECTIVE SWITCH GEAR
2111 One triple pole manually operated moulded case circut  breaker (MCCB) make

LAT, Schneider, C&S, Siemens, Havell's, Cutier Hammer and ABB serving as main incoming
protective device, fitted with no volt. short circuil and overioad releases and raled to carry al
least combined full load cuments of the two motions of the crane having largest power should
be provided. The circuit breaker shall have adequate rupluring capacity to withstand and clear fault
current of the order of 30 KA. The circuit breaker shall have adequate rupturing capacity to withstand
and clear fault near the protective panel, in such a way that adequate clearance is provided as per
Indian Electricity Rules. In case of floor operated cranes instead of MCCB. push button
operated contactor shall be provided, other provisions remaining unchanged.

2.11.2 The trip circuit of the circuit breaker shall be so designed such that it will prevent the circuit breaker
from being enclosed when main contactor of any of the motions has failed to open, although the
corresponding controller has been brought to OFF position. Suitable protective features to trip the
circuit breaker with the operation of limit switches and emergency push buttons shall also be
provided

2113 To indicate whether power and control sources are ON and whether any emergency swilch
has been operaled, indicating lamps shall be provided in operator’s cabin, in case of cabin operatled
cranes,

2.114 For protection of each drive molor againsl over loads adjustable inverse time lag manually
resel electro-magnetic type relays shall be provided for each motor. Alternatively, electronic
type relays shall be acceplable.  These relays shall be mounted in respeclive contactor panels and
shall be set to tnp the circuit of motion being controlled when current exceeds 200% of normal
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2115 Each molor feeder shall be protected with no volt trip device, HRC fuses against short circuil, and
with instantaneous trip current sensitive type single phasing cum phase reversal preventor.

2116 Isolating swilches fitted with HRC fuses shall be provided for the following branch circuits:
(a) Lighting and hand lamp socket outlets
(b) Control circuit.

Both of the above mentioned isolators shall be installed in driver's cabin in case of cabin
operated cranes.

2.11.7 Each control circuit branch to every contactor panel shall be provided with facility for isotation and
protecton against short circuits and sustained high overicads by means of appropriately rated
miniature circuit breaker.

2118 A triple pole isolating switch without fuse shall be provided on the long travel bridge walkway.,,
as close as possible to the main current collectors. This shall isolate all the circuits except the crane
lighting circuit. (DG).

212 LIMIT SWITCHES

2.12.1 All hoist motions shall be provided with limit switches to prevent crane from over hoisting and over
lowering. Two limit switches shall be provided for proper back up protection. The first limit
switch shall act in the event of over hoisting and over lowering shall be of snap action/pin type self-
resetting feature and Incorporated in the control citcult of respective drive molor. It can also
be of Proximity non-contact type. The second one shall be of gravity operated hand resetting type
switch connected in the tnp circuit of main incoming breaker. The second limit switch connected in
the main incoming circuit breaker's control circuit shall operate and trip the breaker,

2122 Any other limit switch viz. for slewing, skewing of crane etc. shall be provided if required.

2.12.3 Limit switch for holst cross and long travel motion shall be supplied installed and wired by the
manufacturer.

2.12.4 Limit swilch for main haist and aux. hoist motion (both in top and Bottom) shall be supplied installed
and wired by the manufacturer.

213 EMERGENCY STOP PUSH BUTTONS

2131 Salety switches of sustained contact type shall be provided at each end of crane bridge so that
under any emergency conditions, by operating anyone of the switches, the incoming circuit breaker
Is tripped thus culting power to all motions. Further a mushroom head type of push button shall
be provided in the operator's cabin in cabin operated crane so that the main incoming circuit
breaker can be tripped under any emergency conditions by pressing the operating head. A pilot
lamp incorporated in the control circuit shall glow when any of the switches is operated.

2.13.1.1Pendant controls shall be provided with mushroom head type push button having in built key so
that main incoming circuilt breaker can be tripped under any emergency condition by pressing
the push button (Applicable for Pendent Control cranes).

274 CONTROL PANEL

2141 All power and aux. contactors, individual overioad relay shall be mounted in a sheet steel
cubical with lockable hinged doors. The door hinges shall be of such type that during the repair
works inside the panel the entire door can be lifted out and placed away enabling better access
inside the panel. Each motion shall have its individual Panel and the provision shall be
confirmed in the bid. However, common panel with separate compartment for each motion
shall be acceptable. Interiors of panel shall be dust and vermin proof. For cranes working in open
yards, all control panels shall be fully weather proof type.

2142 Panels shall be front wired with readily accessible terminal blocks for making connections in the
external equipment. Panels shall be pre wired into terminal strip. Single core, copper conductor
shall be used for control circuit wiring in the panel.

2143 All contaclors efc. shall be mounted securely in a verlical arrangement with the consideration
of the vibrations encountered in the operation of cranes. The bottom most row of the
equipment mounted inside the panel except terminals strips shall be al least 150 mm above the
panel bottom cover to facilitate inspection and repairs.

2144 All the equipment shall be so mounted in panel as to enable its easy removal / replacement from
the front.

/
2,145 The terminal strips shall be fixed inside the panel preferably in @ honzontal manner leaving enough
space undemeath the strip for lermination of cables in a convenient manner. Power and control
terminals shall be segregated. Power terminals biocks shall be separated from each other by

il means of replaceable insufaled spacers. Terminal block shall have adequate clearance

iy B avoid tracking. A minimum of 20% spare jerminals block shall be provided in terminals strips.
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2.148 Allequipment inside the panel shall have permanent identification labels in accordance with circuit
diagram as also the power and control terminals. Terminal blocks shall be of robust and of such
construction as to preclude possibility of cable connections getting loose during vibration on
crane.

2147 Sheet sleel used for fabrication of panels shall have a minimum thickness of 20 mm. Panels shall
be mounted such that bottom of panel is at least 150mm above the floor.

2148 The electrical clearance in air betwaen all live parts of different polarity and voltage and between
live parts and earth shall be not less than 75mm.

2149 Contactor panels shall be well braced to the crane structure and each panel shall be provided with
adequate number of lifting lugs.

2.14.10 The control system should include operating hour meter for crane, Mechanical load sensing device
(for cranes up to 30T capacity), Electronic overload protection device (for cranes above 30 T
capacily) and motor over current protection system ( in case of VWVF drives cranes. Torque
based protection is also acceptable).

215 LIGHTING

215.1 20 Watt LED Lighting shall be provided in the driver's cabin and staircase. Bulk head fittings with
dust proof coves shall be used for the above areas. 08 [EIGHT] numbers undersiung LED lights of
minimum 200 watts with sleel cage with shock absorbing and anti-swing suspension arrangement
shall be provided for uniform floor illumination. Lighting transformers shall have 50% reserve
capacity, (DG) However, if required, the same arrangement shall be able to take load of LED bulbs
of up-to 500 Walts also.

2.15.2 Toggle Switches.
2.15.2.1Industrial toggle switches shall be used for lighting distribution
216 SOCKET OUTLETS.

2161 Minimum of one socket outlets for hand lamps shall be provided at each driver's cabin long
travel side and in the area where control panel, resistors and transformers shall be installed. Hand
lamps shall operate at 24 volts AC supply. Industrial type metal clad plug and sockel which
are easy o assemble and disassembie shall be provided.

217  CABLING

2.17.1 Al wiring for power control & lighting circuit shall be carried out with 1 1 KV grade Flame Retardent
Low Smoke (FRLS) PVC insulated copper cables as per IS 694 and 1S:1554 P | with smoke
index and typical index corresponding to ASTM-2843 & IEC332-1.

2172 Minimum size of power & conirol cables shall be 4 mm2 & 2.5 mm2 respectively,
2173 Al cables shail be systematically laid on G.1, trays & fixed with adequate number of G.1. clamps

2174 All cables shall be weather proof and shall be either of LAPP/SIEMENS/ POLYCABFINOLEX/ICC
make.

218  IDENTIFICATION OF CIRCUIT CABLES ETC,

2181 Labels of permanent nature shall be provided on supports of all swilches. fuses, contactors, relays
efc. to facilitate identification of circuits and replacement. Al panels, controliers, resistors eto.
shall be properly marked for each mation. All power control cable, lighting and other cables shall
be ferruled al both ends as per cables numbers indicated in the supplier’s drawing. All equipment
lerminals shall also to be marked likewise.

219 EARTHING

2191 Earthing to the crane shall be effected through track rails crane structure. As such. all the elecincal
equipments mounted on crane shall be connected 1o the crane structure by means of earthing links.
The crane structure in turn shall be made electrically continuous by providing jumpers over riveted
or boited joints. Emﬂmhdbyﬂexiﬂamﬂushdlbeaanhedbymmofﬁmmmad
in the flexible cable.

220 DEAD MAN' HANDLE
2201 For cabin operated crane suitable dead man's handle shall be provided which will stop the

Crane movement in case the operator neglects proper handling. Pendant control shall have spring
loaded push buttons to return to off position to stop the crane movements as soon as the operalor

releases the thumb pressure on the button.
221 ALARMS
Signattrého 221.1 Sufficient provision shall be made for alarm during the crane working. A foot operated mmm'&:Q
ALY (F 2w ) Rarsm 19 P .
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