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~ TECHNICAL SPECIFICATION, DESIGN STANDARDS AND GENERAL DETAILS

o1 The crane shall be designed in accordance with 1S:3177/1999 for Class A5 / A6 duty.

'_02; 'For welded construction such as that of bridge girders, end cérriagés; troliey' frames, ’robe'
drums, gear boxes etc, steel shall be of IS : 2062 quality. '

- 03. Full length chequered plate platforms shall be provided on the top of -both the. bridge
girders in order.to have access to operators'.cabin, lorig travel drive, current collectors,
trolley, panels etc. The chequered plate platform shall cover the full length of
~_main and auxiliary girders. The width of the chequered plate covering shall not be less than
750 mm. . _ cr Lo

04. Foot walks shall be of sufficient width to give at least 500mm clear passage at all poinfs._

© 05. Where down shop leads are Idcéted below runway rails a guard shall be provided on the
crane to prevent the hoist ropes from coming in contact with down shop leads. '

- OB. Fasteners for pedestal blocks, motors., gear boxes etc.shall be of high' tensile alloy steel
material machined fit bolts and easily removable from the top of the platforms. Studs or body
bound bolts shall not be used as fasteners for mechanical items except for fixing covers. - '

07. All cables shall be clamped individually. All trailing cables shall be clamped with PVC
or non-metallic clamps. Drag chain / rope shall be provided for trailing cable_ trolleys.

08. Safety hénd railings pfeferably of tubular constructions shall be prbvi'ded on 'b_rivd}ge-:foc')t‘, *
- walks, end carriages, staircase, landing in cabin -trolley -and in any other place where
access has been provided. Railings shall not be less than 1000mm high. ‘

~ 09. Materials used for equipment /structural shall be free of fractures, cracks, blow hé,les,,
- laminations pitting etc. : : ' ‘ . o

10. Sizes for all equipmen’ts viz. LT & CT Wheels, brékes etc.shall' be selected from preferfed ,
number series. _ : , \ : : o

. TECHNICAL SPECIFICATION -- STRUGTURAL DETAILS
'~ 01. GENERAL : |

Crane structure shall be designed in accordance: with the latest edition of 1S-807 taking
- the following additions/deviations applicable, into account : ' ’ ’

- @) Unless otherwise specified only welded joints shall be used.

b) Black bolts shall not be used in the Crane. ,

) Bolts used in shear shall be fitted into reamed holes. _ B , SR
d) All butt welds on main structural members shall be 100% X-rayed and proof shall be:
furnished for the same. - | | - L
e) Cranes working in outdoors or in corrosive condition a corrosion allowance 1.5 mm shall -
be added to the thickness of the members réquired to resist all calculable stresses and the
minimum thickness of the member shall however be not less than 10 mm. o
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f) Minimum thickness of chequered plates for platforms shall be 6mm in: plaln for rndoor C
- cranes and 8mm in plain for outdoor cranes.

g) Splice shall be designed to resist all the forces and moments to Wthh it is subjected to, - |

plus 50% thereof. However in no case the strength developed by the splice shall be less than.
50% of the effective strength of the material spliced. Splices shall be proportioned and
arranged so that the gravity axis of the splice is in line with the gravrty axis- of the members. ‘
so as to avoid the eccentncrty of the loading. '

m. WIND LOAD

: Unless othenrvrse specrf ied, outdoor cranes shall be desrgned to operate under steady wrnd: '
pressure of 25 Kg/mm2 over the total exposed area of the crane. For. the. purpose: ‘of
calculating wind effect on the lifted load, the area of the load may be taken as 1 sq.mtr for
every ton of load lifted. To calculate suitable wmd load, the form factor can be taken from' -
table 3 of IS 887/1976. - : e i

V. ‘STABILITY .

The stability of a crane under storm conditions shall be such that stablllzmg moment is at
least 1.25 times the overturning moment due to the maximum wmd effects. The stabrllty
factor in any case shall not be lessthan 7. ‘ o

V BRIDGE GIRDERS

The bndge grrders shall be of box welded construction with double web plates Girders shall‘« :
be sufficiently strong and rigid to withstand the most severe combmatron of loads that may ‘
develop under d|fferent worklng condltrons : ;

a) For box pIate glrders in addition to the requrred fuII Iength dlaphragms short dlaphragmsf
shall be inserted where requrred to transmit the trolley wheel load to the web plates and to
limit the maximum stress in the trolley rail within safe permissible stress Stress |n the rail
shall be computed from the formula :

Wheel Ioad X distance between supportrng draphragms

- Stress - =
N 6 X sectron modules of rail

b) Full length wearing plates shall be provided under the trolley rarls The weanng plates
shall be 10 mm thick and welded in place to the flange with mrnrmum 5 mm contrnuous .
welds

- ©) Girders shall be cambered an amount of equal fo the deflection caused by dead Ioad plus,'
on half the live load and the trolley. ' : : :

‘The bridges shall be deflect more than 1/900 of span wrth safe: worklng load on the trolley
with trolley statroned at mid span and excludrng deﬂectron due to dead |oad :

d) The bridge grrders shall be connected to the end carrlages by Iarge gusset plates

VI.LEG

Leg shall be of box type. The glrder connection to the leg should be desrgned for double
shear The leg shall be. conneoted to the end carriages by Iarge gusset plates. The leg



: should be fabncated as a single plece Suitable hand holes shall be provrded at the jornt

'The f‘ llet welding of the legs shall be full penetratlon joints in case of gantry crane. When
there is no faciliity to test the crane in fully ‘assembled condition, the legs and girders, leg &
end carriages shall be separately assembled for perfect alignment to avord any twist in the
legs. The gap between joint should not be more than 3 mm. '

The spliced plates shall be one inside and other outside to cover the main member. The _
holes shall be reamed in such a way that the bolts shall be mserted by llght hammerlng '
The spliced joints shall be marked for easy identifi catron

VIl END CARRlAGES

'End carrrages shall be fabrlcated from rolled steel sections or plates or both welded together'
to form a box except for essentral openings which shall be reinforced..

The Iength of the end. carrlages shall be such that no other part of the crane is damaged in
collision.

The wheel base shall not be less than 1/5 th of the span In case the end carnages has more
than two wheels, the wheel base shall be taken as the distance between the centers of the
,outsrde wheels :

The end carriages shall be fi tted with substantlal safety stops to prevent the crane from
falling more than 25 mm in the event-of breakage of a track wheel bogles or axle. These..
safety stops shali not mterfere with the removal of wheels.

Surtable jackrng pads at a height of 300 mm from rail level shall be provided on each end
carriage for jacking up the crane when changing the track wheels Jacklng pads shall not
interfere with the replacement of track wheels ’

Vill. TROLLEY FRAME :

Trolley frame shall be produced in one piece unless there are transport llmltations Drum.
bearing and supports for upper sheaves shall be located so as to equallze the load on the
trolley wheels as nearly as possrble

" The troIIey frame shall be arranged to afford maximum . accessibility. for marntenance to:
mechanical and electrical parts placed on |t

lt shall be designed such that at the hlghest position of hook there shall be a clear distance
-of 1000 mm between the lowest point of trolley obstruction and the highest point of bottom '
block. Deviation shall be made only with specific approval of purchaser o . :

The top of the trolley frame shall be plated all over except for openings requrred for the ropes‘
and flexible cables for bottom block etc.to pass. All mechanical and electrical equrpment shall
be placed above the trolley top plate as far as practrcable -‘For any parts placed below the
trolley top plate, access for maintenance, repair, lubncatlon and replacement shall be.
provrded

The trolley shall be fitted with substantlal Safety stops to prevent the trolley from fallmg more
than 25mm .in the event of breakage of a track wheel, bogle or an axle. This. safety stops
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shall not‘interfere with the. removal of wheels. Sultable jacking pads at a height of 300 mm
from the ra|l Ievel shall be prowded on each corner for changmg the wheels. Jack pads shall

not mterfere wrth the replacement of wheels

IX. TROLLEY RAIL

Trolley track ra|Is made of rail steel shall be clamped to the glrders W|th cup type clamps-
spaced not mare than 900 mm apart with welded alignment blocks between -every two
clamps such that the distance of a clamp from any adjacent alignment block shall not be
more than 450 mm. Rails shall be prevented from creeping. in the longitudinal direction by
rail stops, riveted or welded. Rails shall be made contmuous by welding standard Iengths
Only crane rail shall be used

X. REPAIR CAGES

Repalr cage shall be prowded on the inside of the end carrlage for attendlng to the current.
collectors. Repair cages shall also be provided at the corners of the crane, if required, to
facilitate removal- of long travel wheels. The repair cages shall be minimum 1000 mm wide
and shall be such that two persons can ‘work comfortably in‘the space provided. The floor of
the repair cages shall be 1500 mm below the LT wheel centers except the one on WhICh the,
main current collectors are mounted where rt shall be suitably adjusted

TECHNICAL SPECIFICATION e MECHANICAL DETAILS
Xl. DESIGN PROCEDURE
GENERAL

- Mechanism components shall be proportioned by checking that they have adequate safety
against becommg unserviceable as a result of single combination ‘of extreme loading
- conditions causing fracture, bending or other type of failures. They shall also be checked

whenever appropriate - against fatigue, deflection or over heatlng ln thrs connection;
_conmderat:on shall be given to the consequences of failure. :

For example, failure in hoisting mechanlsm component lS usually more dangerous than
failure of a horizontal motion mechanism. _

XI. 1. BaS|s of design :

Mechanlsm components shall be checked dependlng on the ultimate strength by verlfyrng

that the calculated stress does not exceed a permissible dependent on the breaking strength
of the materlal used

'»XI 2 Permnssnble stress
Mechanlsm component shall be checked for strength under case’ l I, Ill & IV loadmg

- conditions and load combinations specified in IS. The value of the permssnble stress Fa is
_ glven by followmg formula where unit of stress was deﬂned as N/mm R



where v N .
Fur = ultimate tensile strength of the material

Car -v=_dut'y,, factor for the appropriate mechanism class. For the valdeé‘refe‘r IS
Cyr = basic stress factor corresponding to each case of loading. For the values réfe,r-‘ IS
Cor = safety factor depending on the material used. For the values refer IS.

‘Table -2 Values of Co-efficient, Cas

Group classi- For mechanism  For mechanism For mechanism used for

fication of used for used for vertimotion with people or .
Mechanism  Horizontal - vertical ~while handling. Dangerous
motion’ motion ~ for Example Molten Metals

highly- radio active or corro-
sive products

M1 100 1.18 1.32
M2 1.06 125 1.40
M3 1.12 1.32 150
M 4 1.18 - 1.40 1.60-
M5 1.25 1.50 1.70
M6 1.32 1.60 | 1.80
M7 : 1.40 1.60 1.90
M8 150 . 1.70 2.00

Table 3 - Values of Co-efficient, Cyy

Case of loading oo and IV

o - 345 25 2.0




Table 4 - Values of Co-efficient, Cq

For ordihary grey cast iron or for cast or | 1.25
'|forged components where blow holes or internal| E
cracks can not be detected

For mild steel Fe 310 & Fe410 A 112

For other materials Fe44 & Fe57, etc. | 1.00

] ):('I-.'3‘ Relation hetwee_h calculated and permissible str_eséés |
h A.ccbrding to the type of loading to be considered fhe following relations Shéll'be :vé.riﬁéd'
- é)‘»-'Pur‘e'tens’ion- 125%<F,

b) Pure é:'ompression fe<Fa

"c) qure bending either compression or tension | Jot orfbcé F;

d). Combined bending and tension 1.25 fi+fo<F ,. | |
v‘e) Combined bending and compression fg+fb§s Fa .'

- f) Pureshearl/ 3fs<fa

Q) combined bending, tcnsion and shear

/1125 fetfu)? + 3f%< Fa
h) combined bending, compression and shear

/U F? 31T,

where .
ft = calculated axial tensile stress
fc = calculated axial compressive stress ) _ , .
for = calculated maximum tensile stress due to bending about both principal axes

foe = calculated maximum compressive stress due to bending about both principal
} axes, and o - e o
fs = calculated shear stress

X1.4 Checking for fatigue
X1.4.1 General

Where it is necessary to check a component for fatigue , recognised techniques available fo_r_'.'
calculation of fatigue properties shall be used. The choice of the methods used shall be left -

to the manufacturer, however he shall specify the origin of the methods to be adopted if
asked by the customer. - ’ ' ' -



.)(-|;4.2 Loading condition | |
Case | of Ioading conditionas specified in IS sn_all be used-as the basis for all fatigue checks. -
X1.4.3 Stresses : PR JERT R |

The followrng charactenstlcs. shall be determrned for each type of ﬂuctuatrng stress for
example tension, compression, bending or shear; occurring during an approprlate stress

- cyclein the component detall havrng regard to the Ioadmg that it will experience.

fMax- fwn_ = extreme values of stress occurring in the stress cycl_e

fMin = co}ns_id’_ered.' as negative if “it its oftopposite sense to fMa,;
..Pf.",‘ = perrni's_s_ible.fatigue stress in bending
| Prs ‘ - = permissible'fatigue stress in shear
Pf, = fatigu}e referenoe stress at which a component detail has a 90%‘Apr,obabili‘ty of

'survival" .

| famaxfa Mi,; = extreme values of axial tensile'stress
fo Max-f.ﬁ. min = extreme values ot stress in hending‘ |

_ ‘fs Max' fs Min = extreme values of torsional shear stress

) fmin/ fmax = maximum degree of stress ﬂuctuatron _

XI. 4'4 Permissible fati'gue stress

The permrssrble fatrgue stress "pt" for each type of stress, for example tensron bendrng or
shear is given by ‘

Pf = 0 8 Py for hoisting mechanisms
= 0 85 Pfr for all other mechamsms

'-where the component detall is subjected to a srngle type of ﬂuctuatmg stress that is fMax shall
_ not exceed P the permlssrble fatlgue stress.

The stress combination occurring most frequently in practlce in a component detail is that of
bendlng and torsron The details subjected to this comblnatron shall be desrgned so that




X1.4.5 Checking for crippling

Component subjected to crippling that is overall flexural buckling due. to axial compression .-
shall be checked so that the calculated stress does not exceed a limit stress determined as a
function of critical stress above which there is a risk crippling occurring. For this check co-
efficient Cq as given in Table 2 shall be taken into account. : o

- X1.4.6 Checking for Weai' :

-In case the parts subjeéted to wear, the specific physical quantities such- as surface p;és's'ure" "

or the circumferential velocity must the determined. The figures must be such that on the
basis of present experience they will not lead to excessive wear. '

Xil ROPE DRUM
_ XIL.1 General
Drums shall be designed for single layer of ropes 6nly. |

X2 Lengfh of Drum

The drum shall be of length that each lead of wire rope has a minimum of two full turns on
the drum when hook is at its-lowest position not tacking into consideration the tums covered
by the wire rope anchorage and one spare groove for each lead of the wire rope on the drum
when hook is at its highest position. o B o

In the case where the drum flanges are not provided, a free length not less than 4 times to

: the_diameter of the wire rope or 100 mm whichever is more is to be provided beyond the last
‘groove center line at the anchorage point. ' |

Xil.3 Lead Angle

The lead angle of the rope shall not exceed 5° on either side of helix angle of the groove in

the drum.

| Xll,u_Gi'obving of the drum

'Rope druis shall have machined grooves and the contour at the bottom of the grooves Shéll.

be circular over a minimum angle of 120°.

Grooving shall be finished smooth and shall be free from surface defects likely to injure the
wire rope. The edges between the grooves shall be rounded. The radius of the groove shall
be between 0.53 to 0.59 times the diameter of the wire rope rounded off upwards to the
nearest 0.5 mm. The depth of the groove shall not be less than 0.3 times the diameter of the
wire ropes for drum with single layer of the wire rope. The pitch of the grooves of the drum

shall not be less than 1.08 times the diameter of the wire rope for the drum with single layer
of the wire rope. ' : ‘ - g



_ XII.5 Diameter of the 'Drum,: -

The dlameter of the drums at the bottom of the groove shall be standardized - to sizes
200 250, 315 ,400, 500, 630, 710, 800, 900, 1000 and 1250 mm.

“The dlameter of the drum measured at the bottom of the groove shaII be not Iess than the
value calculated as follows

Dg = 12 xd x CatX Crc
"Where
' Dd = diameter of the drum measured at the bottom of the groove inmm.
d = calculated diameter of the rope, in mm.
Cas = duty factor for hoisting for the appropriate mechanism class as deﬁned ‘iniXI.2: and |
Crc = factor dependent on the construction of wire rope. |
"For wire rope construction:
6x36or6x37 Crc— 1.0,
6 x 24 | ' Cre=1.12,

6x19  Cr=125.

‘AXII 6 Materlal for the Drum -

Drums shall be made of seamless pipe as per ASTM A 106 ‘GR A and B, cast iron of
minimum Grade 25, Cast steel, rolled steel of welded constructron and in case of welded
drum this should be stress relreved

XII 7 Strength of the Drum

Drums shall be desrgned to withstand the compressrve stress caused by the wound of wire
- rope, bending stress due to beam action and torsional stress.

XIL.8 Rope Anchorage

_ Theend of the wire rope shall be anchored to the drum in such a way that the anchorage is-
readily accessible. Each wire rope shall have not less than two full turns on the drums when
. the hook is at the lowest position not taking into consideration the turns covered by the wire
rope anchorage

~ XIll. WIRE ROPE
XA General

Hoisting rope shall conform-to IS 2266. Rcpe shall be of FMC, 6x37 construction.
o



X111.2 selection procedure

The selection procedure adopted here assumes that the ropes are lubricated correctly; that
- the winding dlameters on the pulleys and drum are selected in correspondence with th|s-
standard. . o , '
a) group classification of the mechanism,

b) the rope recelvmg system employed and its efficiency,

c) rope inclination at the upper extreme posrtron of the hook |f the rope mclrnatlon wrth"
respect to hoist axis exceeds 22.5°

The minimum breaknng load F, of the rope intended for a partlcular duty shall be determlned
from the formula given below, however impact factor should not be considered while
calculating the rope tenS|on :

F°=SXZszCdf'
'Where

S = maximum rope tenslon considering inclination of the rope in the uppermost posrtron

Z, = minimum partlcle co efficient of utlllzatlon For normal condltlon Zp shall be taken
equal to 6.0. '

Cas = duty factor for hoisting as defined in Table 2'
XIV. SHEAVES |

XIV 1 Grooving

Sheave shall have machined groove. The contour at the bottom of the groove shaII be‘
circular over a minimum angle of 120° and shall have an included angle of 50°. The grooves
shall be finished smooth and shall be free from surface defects likely to injure the wire
rope. The depth of the groove shall not be less than 1.5 times the diameter of the rope. The

radius of the groove shall be between 0.53 to 0.59 times the diameter of the wire rope
rounded upwards to the nearest 0. 5 mm.

XIV.2 Diameter of the Sheaves

The diameter of the sheave measured at the bottom of the groove. shall not be less than that'
at the drums. The diameter of the bottom of the groove at an equalrzmg sheave shall not
be Iess than 62 percent at the minimum sheave dlameter

The value is calculated as follows:

Ds =12 xd X Cg X Cre X Cyr

- Ds = 8 xd x Cg x Cy for equalizing sheave.
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Where

D, = diameter of the sheave measured at the bottom of the groove in mm,

d' = diameter of the rope, |

Cdfv= duty factor for the -appropriate mechanism class as def ned in XI 2 for hoisting, :
Crc = factor dependent on the construction of the rope as defi ned in XII 4 and’

Cn= co-efﬂcrent dependmg upon the type of recelvmg system

_For sheaves the value of the co-efficient C, depends upon the number of pulleys in the
reeving and the number of reverse bends

. Taking thevalues of

- Np=1fora drum,

| N_S -'—-»2 for a pulley carrying the rope in the same direction of wrap (no reverse bend),
‘ NQ'# 3 for pulley carryin'g the rope in the reverse direction of wrap (rev.erse bend), |
N, = 0 for compensating puyllev, and - |

N = is.the surh of these values of Ny, for the given rope reeving.

The corresponding values of the co-efficient 'C" are 'given in Tabte_5.'

Nk <5  6t09 >10
Cr 1 112 125
~ XIV.3 Lead Angle

The angle between the wire rope and a plain perpendicular to the axrs of the pulley shall not'
exceed 5°

XIV.4 Material
Sheaves shall be manufactured from cast steel, or forged steel or rolled steel

- XIV.5 Sheave'Guards |

Sheaves shaII be provided wrth rigid guards to retain the wire ropes in the grooves The
guards shall fit close to the flange having a clearance not more than one fourth of the
diameter of the wire rope between the sheave and the inside of the guard. Bottom block
sheaves shall be enclosed except for wire rope openings.
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XV. TRACK WHEELS.

XV.1 Gen‘eral

Track wheels shall have" cylindrical treéd's‘ with ﬂanges to guide the crab or the cra‘rie..

effectively to prevent derailment. The wheels shall be mounted in such a manner as to facili-

tate easy removal and replacement. This clause gives criteria for determlnmg the size of the

wheets required to meet a particular duty. It is assumed here that the rail track is mamtamed
in good condition and that the wheels are correctly aligned.

XV.2 Desrgn Factors

The factor those need to be consrdered when determlnlng the requlred rnaterlal and»,‘
drameter for rarl wheels are as follows when: .

a) load on the wheel,
b) type and the material of the rail,
c) speed of rotation of the wheel(n)

d) length of travel (L) on. the ra|I and number of Ioad carryrng wheels (Z) operating’on th’e
same Iength of rail, and Lo . L

e) group classrfloatlon of the rnechanism..
XV.3 Wheel Hardness

The minimum hardness of the wheel rim should’ be maintained 300 to 350 BHN with
minimum depth of 10 mm. The formula for determination of wheel hardness is as follows: -

1.3xBH,xCy
T ——

Cz X Cd
Where

BHW = Brinnel hardness of the \rvheel rim;

BH, = Bnnnel hardness of the ra||
Cy = factor dependent on the ra|I Iength 'L' used by 'Z' number of wheels For values refer 6
Gz = factor dependent on the number of Ioad‘carrylng wheels 'Z';F_or values refer Table 7~,- -

Cq = factor dependent on the wheel diameter 'D' For _valués refer Table_‘8.- -
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- Table 6 Values of Cb-efﬁcient_ C.  Table 7 Values of Co-efficient Cz

Length inmm| C| - ) ZinNos.m| C; |
10  11.00] . 2 1.00
16 - [1.05 4 . [1.08
20 | 1.08 | 6 | 1.13]|
25 BERE ‘ ) 8 [117]
315 [T44] | 10 1.200
40 117 - 12 122
50 . 11.20 ' - 14 1.24
63 123] | 16 1.26 ] .
80 [1.26° | |
100 [1.29

XV.4 Material

" The material for the track whveels‘ shouid be of C-55Mn 75

XV.5 Loading Conditions- |

In assessmg the |nd|v1dual loadlngs arising under Case | and Case . Ioadmg condltlons the
, hook load impact factor is not applled

) XV‘.G_-_D:iamete‘r of Wheels -

‘The dlameter of wheels shaII be standardized to sizes 160, 200,. 250 315 400 500, 630 |
710, 800, 900, 1000 and 1250 mm. The use of wheels of diameter greater than 1250 mm is
‘not recommended. The minimum tread dlameter of the wheel may be calculated from elther
of the formula glven below

'1.5a.x Cbh X Csb
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Table 8 Values of Co-efficlent Cq Table 9 Co-efﬁclent Cb.. Table 10 Values of Co-effi clent C,,,

-Dlameter inmm| Cq4.| . | Bnw| Fut Cbh Rotatlonal Speed int Cep
160 1.00 125 | 415 1.00| |mm . R
200 11.03 140 | 470|°1.40 B 200" 1066

— 250  |1.06| 160 | 540 | 1.90| - 160 0.72
315 1.09 - [180 | 605| 2.50 125 o7
" 400 112 . 200 | 680| 3.15| |- 112 . | 0.79]
500 1157 [224 ] 760 4.05 100 . [0.82
" 630 1181 250 | 845 530 | 90 0.84
710 | 1.21 280 | 950| 6.70 80  lo87]
800 1.21] 315 (1065 8656| [ 71~ ]0.89
900 124 355 112001120 | 63 . . 0.9
1000 1.24 400 | 1355 | 14.50 56 0.92|"
"1250 1.27 450 | 1530[18.70| | 50  _ |094]
| 500 | 1725 | 23.20 45 |0.96 .
560 | 1950 | 29.50 40 = |097]. -
‘ ‘ 35.5 10.99
315 [1.00]
280 | 1.02
250 [1.03]
"224 | 1.04
200 | 1.06]|
180 = [1.07
16,0  [1.09
140 = |[1.10]
125 |11
11.2 1142
0.0 | 1.13]|
80 = [1.14]
63 . |115]
56 - [1.16]
50  [147|
Where .

D = tread dlemeter of the wheel in mm

:' W = mean wheel Ioad in Newton S,

a= useful Width of rail, -

| Cas = duty factor for the appropnate mechanism class as per Table 2.

” Coh = hardness factor for the wheelvmaterial. For values refer Table 9. He're wheel H_erdhess:
B = as .calculated in shaII be used even if wheeI rim if ha'rdened more vtorlonger'wheel life
Csf = safety factor dependmg on the material used ‘and

Csp = co-efficient depending on the speed of rotation of the wheel as def ned in Table 10
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For a rail with a tcta‘l head 'B' having rounded co_rners of radius r at each side and;‘h'aving: :
a) Flat bearing surface a = B-2r
| b) Convex bearing surface a = B-4r/3

'Where o '
B= head width of the rail, and

r= radius of the rounded corners of the side

XV.7 Determlnatlon of the Maximum Static Wheel Loadlng 'Ps |

Where this shall be the maximum wheel load occurrrng with the wheel statlc upon the rarl |n S

any of the four cases of Ioadlng
XV, 8 Determlnat|on of the Mean Wheel Loadlng

For Ioadlng conditions of normal service wrthout wmd' and' normal serwce with wrnd' amean
- wheel load shall be _de_termlned from the relationship by the formula given below:

2Pmax + Pwmin
Pmean = f""""““" _
. e 3 ‘
XV.8 Flanges "

‘The dlmensmn of flanges for guiding track wheels at the base shaII not be Iess than the'
values given in Table 11 .

Table 11 Mmlmum Flange Dlmenswns
(Al drmensrons in millimeters)

Dlameter of wheels Depth of flange Thrckness of ﬂange
1160, 200,250 , 16 16
315, 400, 500 20 , 20
630, 710, 800, 900, -2 1 25
1000 ' : : -
1250 : : 30 30 .
~ XV.10 Width of Tread

The wrdth of the wheel tread shall be greater than the rail head by an-amount whlch shaIIj
. suitably allow for the ‘variations in - the gantry rail allgnment gantry track span dimensions
- and crane span dlmensrons

XV 11 Adheslon of the Drive Wheels
To ellmrnate clipping- of the drive wheels of the travellrng mechanrsm of the crane or crab
the design shall be checked or adhesion under the most unfavorable combination of loads

producing maximum and minimum loads on the drive wheels.' The co-efficient of adhesron
(friction) shall be taken as 0 15 for dry rails and 0.1 for damp ralls o
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XV BUFFERS
XVI 1 General

| Suitable buffers shall be fi tted to each end of the end carrrage assemblles and on both srdes _
of crab or the brldge ’

- Buffers shaII be so mounted to permlt easy removal of wheels. lert swrtches shall be

provided in such a way that drive motors are switched off before the buffers are pressed .
Buffers will be prowded between the cranes if more than one crane is.running on the same -

- track. : .

XV| 2 Type of Buffers

Sprrng buffers, hydraullc buffers and buffers made out of resrlrerrt plastlc rubber or
- polyurethane may be used. Wooden buffers shaII not be used. Buffers shall have sufﬁcrent
‘energy absorbing capacity to bring the loaded crane or crab to rest from a speed 50 percent
-of the rated speed at a deceleration rate not exceedrng 5 mls :
.XVII Gea_rlng

XVIl.1 General

AL gears shall be machine cut hardened and prof Ie ground and shall conf rm to reIevant |

Indian Standards. However the crane gearlngs can be desrgned on the basis of. the L

.- condltrons grven below

“ a) Servrce experlence under condltrons correspondmg to the cIassrf catron parameters
involved, = or

b) other recognized standards or codes which have been proved satrsfactory in crane service
or '

¢ any other method for maklng calculations where manufacturer must lndrcate orrgln of the
- method adopted if asked by  the purchaser

~ The gearing shall be designed for a service life compatlble with the service life of the
mechanism, the class of utilization and state of loading used for the mechanlsm and havmg
regard fo the prrme mover and brake.

XVII 2 Materlal

All gears shall be of cast or wrought or forged from Iow/medlum carbon aIon steel and”
surtably heat treated. -

| XVIL.3 Gear boxes

A pair of gears shall be so except for planetary gear boxes helical shall be automatiCalIy-o'iI o

~ lubricated. The first pair of gears shall always be helical. The gears shall be readily

remdvable and the boxes shall be oil tight. They shall be of rigid construction and fitted with o
inspection covers and lifting lugs where necessary. The inspection covers shall be so =
positioned that the first and second pinion shafts can be mspected Minimum and maximum

oil lever indicators and facilities for oil filling, oil drarnage and air breathlng shall be provrded
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All gear boxes shall be in totally enclosed constructlon Teeth shall be machine cut, ground :
suitably hardened and tempered and shall conform to AGMA or IS 4460. The surface
hardness of pinion shall be between 266 to 300 BHN and that for gear shall be between 217
g to 255 BHN leference or hardness of pinion and gear must not be- Iess than 20 BHN.

The gear box shall be machlned and shaII be seated and posntlvely Iocated on: machlned'
~ surface. ‘

'Materlal of the gear box shall be cast, fabricated aIon steel The fabrlcated gear boxes shall,lv
- be stress relieved. before machlnlng The lnternal surfaces of the gear box shall be palnted
with oil resisting: palnt ’

Xvil Bearmgs ‘
XVIII 1 General

Bearmg pedestals and mountlng shall be capable of transmlttlng the load from the bearmg to
-the supporting structure. Suitable provision shall be made for those cases where the
resultant load is not acting as a compression load on a bed plate. Suitable anti-friction .
bearings shall be used for live or fixed axles for wheels for the shafts used for sheaves and
drums and for the shafts supportmg gears. |

. Suntable bushlng shalf be used in bogles Steel bush bearmgs made out of Phosphor bronze,
cast iron or nylon can be used for hinges or balancers of crane bridge or trolley, cross beams :

- for hooks, magnet suspensnon links for grab bucket and at places where rotation is not
powered.

XVIIL.2 Anti-friction bearings

'Antl-fnctlon bearings shall be installed and ftted in accordance W|th the manufacturers
procedures with adequate provision for lubrication. -

Arrangements for axial location shall be in accordance wrth correct practlce so that: the
unforeseen additional bearing loads are not induced. Bearings shall be capable of
withstanding the greatest static and or dynamic load it can be subjected to under the most

unfavourable conditions. The bearings shall have mlnlmum static load capacity Fep fora
: partlcular duty glven below: :

Fsb v— Px Cdf
where

P = maximum static load on the bearing under any Ioad condition and for the equlvalent
load to be determined as specified by the manufacturer

Cat'= duty factor as defined in Life of the antl-fnctlon bearings shall be calculated in
-accordance with the manufacturer's recommendations and based on workmg hours spec1f ed
for the duty of the mechanism. Lo
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 XVIIL3, Plain bearings

The selectron fi ttrng, lubrication, the pressure and rubbing velocrty shall be in accordance
‘with the recommended practice and service experience for the material involved: havrng :
regard to the nature of the loads and operating conditions. - Plain bearmgs shall, where
‘practicable, be of the adjustable cap type. If Phosphor bronze bearlngs are used the
pressure shall not exceed 6, 86 MPa is the unit of pressure. .

vXVllI 4 Lubrlcatlon

Provrsmn shall be made for the service Iubncatlon of all the beanngs unless sealed and _

lubricated for life. Ball and -roller bearings shall, in addition, be surtably Iubncated before'-'
assembly ’

XIX Coupllngs

Al couplmgs shall be of cast, wrought or from forged steel, tooth portlon to be heat treated '-
to hardness HB 241-280 and also shall be designed to suit the maximum torque that may be

developed. Solid and ﬂexlble couplrngs shall be aligned with the same accuracy so that they :
match accurately ~ . : '

Hoist drums shall be connected to gear box output shaft by means of ﬂexlble drum couplrngs:
or barrel couplings to cater for misalignment, frame distortions, etc and. also to facilitate
'removal of hoist drum. Shaft couplings shall be as near as practlcable to the bearings. ‘

XX Fasteners

XX 1 Keys

‘Keys and key-way shall conform to relevant Indran Standards Keys shall be SO f tted and' ,
secured that they cannot work Ioose in service.’ :

| XX. 2 Bolts nuts, screwsand washers

All bolts, screws and set screws in rotatlng parts shall be locked. All other bolts and screws )
shall be fitted and locked if required so that they do not get loose. Bolts in tension shall be
avoided wherever possible. All bolts, screws, nuts shall be made out of high tensile alloy
material and shall be in accordance with relevant Indian Standards. Black bolts shall not be
- used. All bolts and nuts shall be easrly accessrble

, Tapered washers and tapered pads when used shall be tack. welded m place Al washers
shall conform to lS 1364 and IS 1367 respectrvely : : :

XXI. Llftmg Hooks
XXI. 1 General

Lifting hooks shall comply with IS 3815 & IS 5749
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XXI.1.1 'Types

For loads up to and less than 50 ton, shank type plain hooks be used. For loads of 50 ton
and over-hooks of Rams horn type or triangular lifting-eyes are to be preferred..

Hook, hook with hook latch is to be provided with closing fingers to prevent slippage of load
and the risk of displacement of load during hoisting and for lowering operation. "C" type hook -
shall be used. In this case the hinge lug for the closing finger shall be forged.with the hook. -
The finger shall be capable of taking load equal to 1.5 times of the weight of the hook block
without distortion-in accordance with IS 13870 (Part1). ‘ ‘

XX1.1.2 Mounting

| Swiveling  hooks shall be mounted on anti-friction thrust bearings. A protective skirt shall be |
- provided to enclose the bearings. The thrust bearings shall be provided with facilities for _'
lubrication. A locking device shall be fitted to prevent rotation of hook wherever necessary.

XXIl Braking
XXII1 Géneral

a) The parts used for braking shall be made from hard wearing material with adequate
thermal capacity for the duty required. Due allowance shall be kept for the brake drum

capacity to dissipate heat generated due to frequent braking. The rubbing surface shall be
smooth and free from defects. The brake lining shall be protected from water, grease, oil or
other adverse effects. B ‘

b) The bearing pressure on:the linings shall be conducive to uniform breaking and long Iif'e.4
Brakes shall be provided with means of adju_str_nent to compensate for wear.. '

c) All electro-mechanical .or electro-hydraulic brakes shall be applied automatically by
springs or weights when the power supply to the brake is interrupted of when the circuit.
breaker is opened or when the controller is brought to off position.. Power applied brakes
shall not be fitted without a back system of power released type and without prior approval
of the purchaser. '

d) Springs of electro-mechanical brakes shall be of the compression type and shall nqt‘ be
stressed in excess of 80 percent of the elastic limit of the material. Brake weights if provided
shall be securely bolted to the levers and locked. | |

e) Under service conditions brakes applied by hand shall not require a force greater than
120 N (12 Kgf) at the handle. Brakes applied by foot shall not require a force of more than "
200 N (20 kgf) on the pedals. The stroke of hand levers shall not exceed 300 mm and of
pedals 150 mm. Locking devices shall be provided on brake levers where necessary. Brake
pedals shall have non slip surface. : |

f) Appropriate rhechanical, electro-hydraulic magnet or any other aiternative brake releasing’ .
gear may beused. - o _ , BRSES
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~XXII.2 Braking Path

" The brakmg path of the crane motions shall be wrthrn the drstance as calculated from the |
following formula with aII the brakes applied simultaneously. -

Se
Cp X Car -

- Where |
- S =braking path in metres, .

V = sp'eed of motion"-irr metres/minute
‘ Caf = co-efl” crent for group classrf cation and type of motlon as def ned in Xl 2 and

Cp = 80 for horstrng motions,
=20 for travel motions.

~XXIL3 Hoist Motion Brake

Al electrically operated hoisting motion shall be fitted with an. electro-tlydraulrclelectro-,*__
~ magnetic fail safe brake. The brake will arrest the motion and hold at rest any load up to and
3 rncludrng overload test load at any posrtlon of the lift. ’

~ The provision shall be made to enable any load capable of over comlng the f"ct'on in the .

system up to and including the test load to be lowered safely in a controlled manner in the

- event of power failure. The brake shall be designed to exert a restraining torque of minimum -

- 50 percent greater than the maximum torque transmitted to the brake: from the suspended

~ load under the loading conditions as specified. In estimating this torque the effects of frrctlon .
in the transmrssrons system between the load and the brake shall be lgnored '

Total Torque of the extremely applied brakes actmg srmultaneously, shall not be more-
than the total pull out torque of the motors.

XXIL.4 Travelling motion

Every electrrcally operated traveling motion shall be fitted with a mechanical or hydraulic
brake or an automatic electro-magnetic / Electro-hydraulic brake or a combination of the -
two, if required. The brake shall be capable of bringing a fully loaded crane to rest with least
possible shock from the highest speed it can attain with electro- magnetlc / electro-hydraulrc
brakes, limit switches shall be provided in thls motlon '

The . traveling motion of every electric outdoor crane shall be provrded with the automatic -
electro-magnetic parking brakes in addition to the service brake. All overhead ‘cranes:
working outdoors shall be provided with an additional storm brake for anchoring it when:it is
left unattended or under the storm condition. Gantry cranes working outdoors with rails on

ground shall be provided with rail clamps or screws jack at each corner for anchorrng |t '
- during the storm.
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The brakmg torque shall not be less than the full Ioad torque transmltted to the brake and
shall not be more than the pullout torque of the motor.

XXIl.5 Traversmg motlon

‘The cross traverse motlon should also necessanly be provnded ‘with brake/brakes as
specified for long travel motion. When electro- mechamcal brakes are provided, end I|m|t_ :
switches shaII be prowded in this motion. -

g The cross traverse motion brakes(s) shall be capable of bringing the fully Ioaded crab to rest _
with least possible shock from highest speed it can attain.

- The brakmg torque shall not be less than the fuII load torque transmntted to the brake and
'shall not be more than the pullout torque of the motor

IXIA. SHAFTS |
XX111.1 Material |

~ Al shaft shall be made of steel. Shafts and axles shall have ample strength, rigidity and
adequate bearing surfaces. Suitable surface finish for stressed portions of the shafts shall be
selected having regard to size, stress levels, severity of stress raising features and the needs -
of bearings, seals etc. Adequate allowances shall be made for the effective losses in section
- due to key-ways, splines, etc. Large changes in the section shall be avoided with fillets ofas
large of radius as possible and/or be suitably tapered. All shafts shall be supported on.
mrnlmum two bearlngs Splines and serrations shall comply with relevant Indian Standards

" The travel driving shaft or shafts shall be supported on self aligning .bearings at a distance
so that the deflection due to the self weight of the shaft is between 0.03 to O 05 percent or
- unsupported length of the shaft. Angular deflection of the line shaft at torque correspondlng :
to 1.5 times the motor torque during acceleration period shall not be more than 0. 25%per
meter of shaft length. Each part of the drive shaft shall be desrgned to transmlt maxumum
‘torque due to the most unfavourable load position. '

XXIV Lubrication

Prowsron shall be made for lubricating all bearlngs unless sealed or Iubncated for I|fe )
matting gears and chain and sprockets arrangements Where necessary easy access shaII

" be provided.

~ In centralized lubrication system provision shall be rmade at the bearlngs to vent the lubricant
pressure.

Lubricating. nrpples plpes ‘and adopters shaII generally comply with the relevant Indian
‘Standards.- .

A lubncatmg chart shall be provrded indicating all the lubricating pomts W|th "Red colour"-
palnt the type of lubricant and recommended frequency of lubrication. '
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XXV Guarding and weather protection
XXV.1 Guards

All gears wheels, pinions and charn drives shall be totally encased by the guard or by the

structure of the crane, so as to be safe as if complete encasement is .provided. Effective

‘guards shall be provided for all revolving shafts and couplings rotating at high- speeds or

having protruding parts or are so situated in relation to the structure of the crane as to be_'
safe as if guards were provided. The sheaves of the hook block shaII be guarded to prevent

the possibility of trapping between sheaves and m-runmng wire rope.

Suitable guards shall be provided on the down-shop lead side to prevent accrdent contact.'
between wire ropes or hook block or liftihg attachments and live conductors. it is ‘also

- suggested that all guards and protective equtpment shall be painted in "Golden Yellow" or as

in confirmation to relevant Indian Standards. This is required to identify about the, location of

the guards and protective equipment in; the crane easily for the replacement of the.

guards/protective equrpment while commlssronlng or while the crane is taken up for "

malntenance work.

XXV 2 Weather protection

For outdoor crane all electrrcal and mechanical equrpments shall be adequately protected'

from the weather. All weather proof covers shaII be easily removable. Total coverlng shall be ;

prowded for the troIIey

XXV.3 Palntmg

Before despatch of the crane the complete crane coverlng structural mechamcal and_ '

~ electrical parts shall be thoroughly cleaned of all dirt, grease, scale and rust by shot blasting -

or chemical cleaning methods. A single coat of primer shall be given to all parts. At least two

additional finishing coats of paint for indoor cranes/ outdoor cranes of colour of Tractor .

~ orange / Yellow respectrvely shall be given on all primer painted surfaces Electrical panels,
- motors, brakes etc. shall be painted wrth smoke grey colour. -

All moving parts up to the height of 5.0 M from working level or ground level shall-be palnted

in "Golden yellow" colour. The bright exposed parts of the crane shall be given one coat of -

rust inhibitor. Interior of all gear boxes shall be painted with one coat of oil resisting paint.

Areas that are inaccessible after assembly or. erectron shall be treated before assembly' '

or erection.
'XXVI Means of Access

XXV1.1 General requirements

In front of the panel the workrng place shall be minimum of 500mm or width of the door of :
‘the panel whichever is more. Safe means of access shall be provrded to the drive's cabln-

and to every place where any person engaged on the inspection, repair and lubrication - of

the crane will be called upon to work: adequate handholds and footholds shall provrded’-‘

where necessary.
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XXVI.2 Platforms

Every platform shall be securely fenced with double tiered: guard rails having a minimum
height 1.1 m and toe boards, unless parts of the crane structure provided safely. The-
platform normal width with only check plates shall be of sufficient to enable normal
maintenance work to be carried out safely. On bridge platform, which shall be not less than
0.75m in normal width, the fencing shall extend along the full length of the outer edge.

Guard rails on the crab si‘de'of the br,idge‘;platform may be provided, if réquired.
- XXVI.3 Ladders |

Side of ladders normal width with only check plates preferably from platform to the cabin
shall extend to a reasonable distance above the platforms or other reliable handholds shall

be provided. Ladders shall if possible, slope forward. Vertical ladders exceeding 3m in
length shall be provided with back safety guards. o . '

TECHNICAL SPECIFICATION - ELECTRIC_AL .
XXVII MOTORS

g XXVI|.1 General

The motors shall be seiected to take care of loading conditions to suit the duty of fhev
mechanism in which it is used. The motors shall be suitable for frequent reversing, frequent
acceleration and braking. o : L '

XXVIL.2 Selection of Motor sizes

- When the duty cycle can be adequately assessed, AC motors for any crane motign may be

selected so that the motor temperature in actual service shall not exceed the permissible :
limits specified in IS 325 for the 3 phase induction motors or other relevant Indian Standards

(see Annex F of IS), taking into account the class of insulation adopted and the ambient
temperature at the crane location. When duty cycle can not be assessed the recommended

assumptions and design proceedings are set out in Annex-C of IS for the selection of motors -
to suit duty cycles and normal service conditions. ' o '

~ AC motors shall be squirrel cage or slip ring inductidn typé'unless specified otherwise. ltis
necessary to know the torques, the power calculated and the true operating conditions of the B
~ motor. ' ‘ ‘ '

1. Motor power as computed in Annex C of IS has been multiplied by service factor to make
the motor thermally capable for the duty condition. While designing controls, the -crane.
manufacturer should use computed motor-power without service factor for selection of
components. The components selected should be able to carry the full load current of the
motor power computed without service factor at the specified- duty cycle and ambient
. temperature of operation of the crane. | o |

2. The drive motor should be protected against over heating by means of thermistor trip' relay '
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XXVIL3 Enclosures

All crane motors shall be totally enclosed wrth or without fan coolrng arrangement and shall
conform to IS 325, IS 1231 or IS 2223 as appropriate. The enclosures shall suit the
specified service conditions. The motor enclosure shall be minimum [P44 for indoor -
applications and IP 55 for outdoor applications of - AC motors For outdoor .
applrcatlons separate canopy shall be provided for motors. : :

- XXVI.4 Torque ratmg

'The motor shaII be capable of producing maxrmum torque requrred to produce motlon |n the

most unfavourable loading condition. The pull out torque of the motor or rated voltage and
frequency should not be less than 2.0 times the rated torque for the mechanrsm classes

from M1 to M8 as correspondlng to computed motor power without service factor. C
}XXVII 5 L|m|t|ng speed

Motors shall be capable of withstanding a maximum speed of 2. 5 trmes rated speed or 2000 .
- rev/min whlchever is less. . v '

‘ ‘XXVII 6 Insulatlon

The - motor shaII be of Class B msulatron or better as cIassrf"ed in the relevant Indlan ‘i |
Standard specifications. "

XXVI.7 Accessmlllty

Motors shall be so located that the brushes gear and termlnals are accessrble for rrlspectron
and marntenance

XXVlI.S- Te_rmmals

Motor leads shall be brought out from the motor frame to terminals in the termi}nal
box fixed to the motor frame and shall be marked in accordance with I_S 4728.
XXVIL9 Slip rings

Slipping motors shall have continuously rated slrp rings amply drmensmned to glve a Iong
trouble free life.

AC motors may be supplied in IEC frames.
Higher frame size such as above 280 AC motors should have bar wound rotor.

XXVIII Electric brakmg (EIectro-Dynamlc brakmg)
_ XXVIII 1 General

Electro-mechanical brakrng is referred to an automatic electric brake whose actlon is purely
mechanical and the braking effect is nullified electrically by a solenoid, or electro—magnet or
electro- hydraulrc release gear. In electric braking the energy is either returned to the line rs
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dissipated in resistors. In addition to the speCrﬁc requrrements of this code for the .brakes' and :
. irrespective of the supply current, electrical brakrng is permrssrble on all motions of"
electncally operated cranes. :

'When electrical braklng is used provision shall be .made to limit the current.on reversal toa:
safe value. Effective means shall be provrded for stopping the motlon in the event of a power
: fallure and in the case. of an emergency

o Shunt brakes shall be- so ‘connected that it will be applled when the. mam crrcurt—breaklng-
device is open -rrespective of the position of-the controller. Each control. circuit shall be -
electrically interlocked with all associated shunt breaks to prevent power. belng appl|ed to the

3 motlon when the rakes are not energlzed

NOTES

1.If a hoist is potentlometer controlled an auxiliary pole is reqwred on the maln crrcunt-
breaker to open the shunt brake and control crrcurts .

2.In case of hoist motors, either the brakes are released with the energrzatlon of motors or .
the motors are energlzed ' : : . S

XXVlll 2 Brake Magnets

The terminals of the brake magnets shall be protected from accrdental contact. The _
‘connections and windings shall be effectively protected from mechanical damage. Where
necessary, magnets shall be provided with an efficient cushioning device. Ratings: of brake

magnets and thruster brake motor shall be as. grven in Table 12

NOTES ‘
. 1 CDF means 'Cycle Duratron Factor

2. The temperature rise of the brake electro- magnet or thruster at any of the specified duty |
mentioned above shall not exceed permrssrble limits for the partlcular class of insulation used
.W|th due consrderatron of swrtchlng current in rush (due to f eld forcrng in case of DC magnet) :

3. MaX|mum duration of cycle shall not exceed 10 min in case of mtermrttent duty The
brake magnets shall operate at the currents and voltages given in Table 13

4. Arrangement shall be made, where necessary, to prevent the brake magnet from belng
energlzed by the back 'emfof the motor when the supply has been lnterrupted :

Table 12 Ratmg of Brake Electro Magnets and Thrustor Brake Motor

: Type of actuatlng T e e Ratmg

‘device - o - ' ‘
AR Duty in prevent CDF permissible switching
DC magnets 20, 40, 60, 100 720 .

. AC magnets - 20,40 120

AC magnets - - 60, 100 240

ACthrusterbrakemot’or '60‘,‘100; T2
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XXIX Crane Controlling Arrangements
' XXIXA General

Cranes haVihg alternative control or brake‘c_irc':uit facilities shall be provided with mearjs;to, "
prevent operation from more than one facility at any one time. . B ‘

* NOTE: Main circuits are those which carry main motor or magnet eurrent control circuits with
“brake circuit mechanism are those which are used for control equipment for m_ain ‘motor or

~ magnet. . : s : »

- Table 13.»Brake»Magn_et“ Operating Currerits & Voltages

| Wihd_iﬁgs " DC mag’nefs - AC magnets
S . For series Lift at 60 % rated - -
Series - : resistor - - current ' | i

Controil Holdat15% = -
rated current B L

- Potentiometer Liftat40 % rated = -

control ~-current -
S Hold at 15 % rated = -~
~current ©
Cshunt “Liftat85%  *Liftat 85%

~rated voltage  rated voltage
*Hold at 50% . * Hold at 50%
rated voltage rated voltage

* This is intended to ap'p_ly with ﬁet'eoileweerreslpoﬁd‘iﬁé to -fﬁe'duty cycle at rated voltages.

The temperature rise of the brake magnet shall not exceed that allowed for the ‘control-
equipment fitted. - ‘ » - ' ey S

.- XXIX.2" Controllers

~ Controllers shall be rated to comply with the relevant Indian Standard specifications.
- Controllers shall be adequately protected to prevent accidental contacts with the live parts.
controllers in OFF position shall open all supply lines of the respective motors. On or"
adjacent to each control device, there shall be a durable marking “identifying the motion
- controlled and the direction of movement.: | | | SRR

" XXIX.2.2 Control equipment for AC motors

- The selection of contactors shall be made on the basis of $3-40 % .rati_hQ “ artived after
vapplylng. appropriate service factor to the computed power of the motor. The rating of the .
.c_:pnt_rol gears such as switches, overloads ete. shall be selected according to the eomp'ute_d



motor power wrthout the service factor of the motlon served and not on the motor power'."".
computed by the thermal requrrements '

The contactors selected shall have the strpulated contact life as may be specrﬁed by the. .
user, - : :

XXIX 3 Controller provrded in the cabin
. xxrx 3.1 General

Al control handles and pedals. shall be placed in convement posrtlon to allow the drrver _

‘ample room for operation and permit an unrestricted view of the load. They shall be so

disposed that the contacts and terminal arrangements are readily accessible for mspectron B
, -and marntenance purposes E

XXlX 3. 2 Markrng Dlrectlon of operatlon of controllers

E Where practlcable controller handles shall move in the drrectron of resultant Ioad movement .
~ Each controller shall be marked in a permanent manner to show the motion controlled and
* direction of movement: For vertical handle operating hoist controllers, movement towards
- operator shall mdrcate horstmg and movement away from operator shall mdlcate lowerrng '

' .XXlX 3. 3 Notchlng

The notchlng for the controller handle in the OFF position . shall be more posrtrve than the
‘, notchmg in.other positions. The handle may be provided with alock, latch, dead man or
spring return feature. The control lever shall be provided with stops and/or catches to ensure
- safety and facility of operation. A controller drum fitted with a star wheel shall be regarded as

complymg wrth the requrrement

*XXIX 3. 4 Master controller

'master controller operated cranes shall be provuded wrth automatrc control of acceleratlon a .
‘Accelerating torque/current peak shall be limited during' controller handle movement

from one notch to the other with due consideration to the pullout torque of the motor and.

number of rotor: accelerating contactors shall be selected accordingly. For master. control

operated cranes the control voltage preferably 110 AC and shall not exceed 240 V for AC or' o
bC supply .

© XXIX.4 Pendant 'controllers |
- XXIX.4.1 General

",Cranes with. pendant controls shall not have Iong travel speed in excess of 40 mlmln
Pendant control may elther descent from the independently traveling trolley

XXIX 4.2 Pendant switches

The pendant swrtches shall be capable of wrthstandlng _rough handllng wnthout being
damaged and the cover shall be effectively secured. If control is from the floor,

- the electrical control circuit to.the pendant shall be energized at not more than 110V DC or
AC supply
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XXIX.4.3 Pendant contr‘ol e

On all pendant controlled cranes means shall be provrded to prevent madvertent operatlon‘ '
from the floor while maintenance work is being carried out.on the crane. ' An isolator fitted on
- the crane brldge which cannot be operated from the floor will comply wrth thls requlrement

| XXXIX-4 4 Pendant control statlon

If the control is by push buttons or switches, they shall automatrcally retumn to the OFF -

_position immediately after they are released. One lockable type push button shall be
provided to switch off control power even the crane is not in use and if other means of:
swrtchrng off is not avallable . :

f
. Lo

XXIX 4. 5 Suspensron of Pendant switch

The wélght of the pendant shall be supported mdependent of the - eleotnc cables by means of -
~ chain or wire rope. If the pendant enclosure is of metal it shall be effectlvely earthed A chaln
or h00k does not provrde effectlve earth connectron ~ L

| XXfX 5 Remote Control System S
~XXlX 5.1 Mam features of the radro control system consrst of :

a) A portable transmltter

b) An antenna and recelver on the brldge and '

c) An |ntermed|ate relay panel on the brrdge to ampllfy the srgnals for the crane contactors

.XXlX 5 2 Radio controls should be deslgned S0 that lf the control slgnal for any crane’ motlon ]

“becomes ‘ineffective, that crane motion will stop, and conversely signals received from any

'source other than the transmitter will not result in operation of any motion of the crane. The

crane must not take off on its own or respond to or generate false commands In. -case
, electrlcrty fallure occurs the crane must stop ' . «

- A'key! swrtch or equwalent secunty dewce on the transmltter that can be used to prevent ,
‘unauthonzed use of the transmltter : SRS ~

The sendlng of a contlnuous or contlnuously repeatlng secure S|gnal when transmrtter is in

~ use, which the crane receiver can identify. A secure srgnal mcludes at least A
,three characterlstlcs separately recognlzable by the receiver. '
An emergency stop dewce shall be used for emergency stop

A carryrng harness belt shoulder strap or lanyard on the transmltter
XXIX 53 The manufacturers should supply motion swrtches wrth dlfferent shaped knobs so

that the motion can be selected by feel and the operators vision remaln on the load Modular '.
'f=constructlon shall be preferable for easy replacement =
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XXIX.5. 4 Typlcal frequencres used for radlo controls are in between 450—470 MH- for whrch o

licence is required. The recommended crane controls for operatmg are. of maxlmum 250 .
meter range : : o

_Radro crane control transmrtter Iever arrangement are of four motrons namely, are grven o

_below.

’Brlclg_e . Trolle_y Main hoist” Aux holst

X Y 'Do'wn”' | Down |
o o o 0
W Z Up o Up

;Radro crane control transmltter lever arrangement are of three motlons namely, are glven
| below ‘ - - . . . ’

_I-Imst o B.'ridge."' - Trolley
X X Down
o o 0o
W Z - U
~ NOTES ;

1 Marklngs on the crane v:srble from the ﬂoor shall mdrcate the dlrectlon of brldge and _
E ‘trolley travel correspondrng to the W, X, Y and Z desrgnatlons on transmrtter

2. The maxrmum working range of radio control limit shall be Ilmlted t0- 40 - 50 mm from the
- transmitter. This limitation reduces the likelihood of an accident caused by the crane
operatrng beyond the operator s vrsrbllrty .

| 3 lt rs recommended that a device is fitted to the crane to. glve wamrng that the crane is
- under non-conducrve control : : , o

4, lncorporate a lrmrted range feature present by means not avallable to the. operator SO that _
the cranewill stop when the extent of that range.is reached

BlIf more than one crane are provided with this type of controls only the intended crane and
its motion is operated at one time. The transmitter shall be constructed so that |t is capable of
withstanding rough handling. .

'XXIX .6 Control Circuits :

If the main s supply is AC and the control circuits are supplied atreduced voltage, the supply '
to these circuits shall be from the secondary winding of an. |solat|ng transformer or-an .
iisolating transformer and rectifier. The transformer frame and one pole of this supply shall be
earthed and the contactor and relay coils shall be connected to this pole. An earthed screen
shall be provided between the primary and secondary winding. The primary wrndmg and -
unearthed pole of secondary winding of the transformer shall be protected by fuse in line .
connection. Effective means shall be - provrded to prevent mal-operatron owrng to short 4
) crrcuuts or earth faults ‘

29



i} XXIX 7 Rectifiers -

- On AC cranes if DC supply is requrred rectlﬁers shall be provnded for supplymg the control' '

circuit, brakes and magnets. These rectifier units shall be of adequate capacity to supply the
full DC loads required continuously. They shall be of suitable construction and mounting to

- withstand heat, dust, shock and vibration. Silicon type rectifier units shali be preferred. |
‘Adequate fuse protection shall be provided for the _rectlf ers. Rectlﬁers/thyrlstors used. for,

magnets shall be protected agalnst switch surges

'_XXIX 8 Brakmg controls

'When an electro-mechanlcal brake is used as an emergency or parkmg brake or when such: -

an emergency or parking brake is used with hand or foot operated travel service brakes, the -
brake actuating device shall remain in the circuit when the main circuit breaker is closed. The
brake shall apply automatlcally when the power supply fails or when the circuit breaker is
opened or on operating an emergency stop push button or switch; but not when the controller .

“handle is brought to the OFF posntlon

The brake shall lift off when voltage at the coils is a minimum of 85% of rated voltage
Provision shall be made for emergency applrcatlon of th|s brake by means of the emergency N

- stop push button or swnch

In the arrangement of connectlons to the horstlng motion brake coils, means shall be
provided to ensure that when associated drive motors are de-energlzed the stored electrlcal-_ ‘

~energy in these motors wnII not delay the applrcatron of the brake

XXIX 9 Acceleratlon control

- Automatlc control of acoeleratlon shall be provuded for all crane motlons unless for. any

motion another control system is specified. The hoist motion circuits shall enable any load to

be lowered with safety and the hoist motors shall remain under effectlve control with the

controller in all positions. While calculating the number of rotor contactors, peak
acceleratrng/deceleratlng torques and pull out torque of the motor should be taken mto

~ account.

For creep lowenng speed on honstlng motlon relatlvely ﬂat speed control shall be provrded

xxux 10 Markmgs on the crane

] When the control devrces are other than in a. fxed position relatlve to the crane, the _
desrgnatlon of horizontal dlrectlons marked on ‘the control devrce shall be marked on the

crane so that it is clearly
vrsrble to the driver.

XXX Protectlve Eqmpment ;

- XXX.1 General -

_Supply Iocated eff crent means shall be prowded to protect every part of a system from
‘. excess current and voltage to prevent danger or damage. Enclosures having minimum
.degree. of protection IP 44 shall be provrded for all electrlcal equrpments except for motors

and resrstors
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~ XXX.2 Electrical protective device
XXX.2.1 General |

. If electrically operated contactor equnpment is used for control of all crane motlons the .
protective equipment shall be in accordance either with Scheme A, in which each motion has -
- separate protection; or with Scheme B, in which an overload of any motion trips off the crane -
supply. If drum contrallers or master controllers are used for the control of all ‘motions,
- the protective equrpment shall comply with Scheme B. Also it is more often required that in
master controller operated crane, overload of any motion should not tnp the complete crane
3 CIl’CUlt but should trip the |nd|v1dual circuit.

In general overload protectlon shall be of electro-magnetrc type wrth time delay Thermal -
~overload relays in. conjunction with high rupturing capacity fuses. or ménual reset type:
_overload relays may be provnded if agreed by the purchaser N

Where a motlon is ward-Leonard controlled, provnsrons shall be '_}ma_de for :
, a)'proteCtion in case of motor field failure
- b) protectlon agalnst the motor creeplng when the controller is in the "off" posmon and

c) tnpplng of the generator field cnrcurt with suppressmn of generator voltages_f“
- instantaneously when there is an over current of 250 percent in the generator-motor Ioop, or -
after a trme-lag when there i isa sustained over current of lower value. -

' Operatlon of any of the above protectlve dewces shall automatlcally apply the electroa
mechanical brakes on the relevant motion. If other systems of control or mixed systems;{ ‘
are specified, the protective equipment shall be in accordance with the recommendations of
- the control gear manufacturer. An indelible circuit diagram of the protectlve equrpment shall ,
* be provided in the electrical equipment compartment '

. XXX 2 2 Protectlve devrce common to all motions

'.As minimum equnpments of protectlon electro- magnetlcally operated contactors or manually -
operated circuit breakers fitted with no volt release, capable of cutting off the power supply to
the motion drives -with under voltage protection shall be provided. Adequate protection
against short circuit shall be provided at each of the isolator positions. The circuit breaker of -
the main contactor shall be rated to carry at least the combined full load currents of motors
for any two motions having largest powers and auxiliary loads such.as magnet, etc.more
than two motions may be operated simultaneously, circuit breaker./ main-contactor shall be

~rated to suit the requnrement ln appropriate case, high ruptunng capacity. fuse may be .
prowded , g

- The crrcurt—breaker shall mcorporate thermal and electro-magnetlc overload protectlon :
device for protection against sustained overload and short circuit ‘condition. If adequate-
protectlon against short circuit is to be provided at each isolating positions, there will be
either HRC fuses or MCCB/ACB in each |solatmg position. As HRC fuses may lead single:
phasmg ‘only MCCB should be provided in each isolating position. The circuit breaker or
~_main Ime contactor should not be rated to carry magnet full load current as magnet supply is
taken before the circuit breaker / main line contactor. The breaker shall have rupturing
capa0|ty to wrthstand and clear fault current of the system. If specified a suitable control-



-circu_it may be provided for this circuit_-breaker to prevent it from being »cbsed .v(lhen‘_the‘ main-
contactor of a particular motion has failed to open, although the corresponding controller-has
~ been brought to its 'Zero' position. ‘ o o '

. XXX.2.3 Scheme A - Protective Device for individual Motions

The provision of overload protection with adjustable inverse time lag overload release shall
- be under-voltage release and with overload. The minimum provision .of overload ‘protection
-shall be such that all supply lines except one to each motion shall: be provided with
adjustable inverse time-lag overload releases. These shall be connected as close as
possible to the contactors they control and shall be set to trip the circuit of the motion
controlled when carrying 200% of the full load current of the motor, after a time-iag of not
more than 10s. . o S ” ' o Lo

It shall not be 'pOSSibIe to reinstate the cUrrent‘ sUppIy to the cbntactor_.closihg coils of a '
motion until the master controller for that motion is returned back to the '0va position.

XXX.2.4 AC Instantaneous release single pole over load; Protective Device for ,individdal" B
motions ’ - ' ' o ’

Any motor having its power less than one-third that of the largest motor and served by the -

same common overload release, shall be protected by a separate overload release.

- However, normally instantaneous release of overload relays are not used for . individual

motion and circuit breaker is tripped by its own overload. In crane with circuit breaker

- overload protection is provided by circuit breaker, in cranes with line contactor one triple |
pole magnetic overload relay rated for total crane power may be provided to trip the main

~.contactor. . S

',AdjuStabLé overload releases shall be provided to trip the main cohtactors or circu'itfbfeakers
and shall be connected as close to them as possible. The minimum provision for over current.
protection shall be as given below : » ' )

a) One instantaneous release in a common line feeding all motions set to trip the main
~ contactors or circuit breakers instantaneously when the current rises to 250 % of the value -
specified above ; and - ' ' o

" b) One inverse time-lag release 'inl each other line'vfeedihg each .mo.tion; é.et.to_tﬁb"the.fj
 respective motion when carrying 200 % of the full load current of the line, after a time-lag of
- approximately 10s. | - ST TR ratime-ag o

It s_hall’lnot be possible to reinstate the curreht supply to the.common main contactor .closing -
- coils, or complete the under voltage circuit of the circuit breakers until the master controllers. -
~ for all motions are returned to the 'off' position. e '

X?(X.3»-The number of overload devices and their position shall normally be in accordance -
V\(lth the arrangements shown in Table 14. If specified by the purchaser, other arrangements
. giving protection not less than any of these shall be considered as complying with the
specification. =~ - T o | B
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" Table 14 Normal Requii’ements for Number of'Protectiv_e D_eVices for circuit -

DC Supply ~  |3-Phase AC Supply|.
No Line Earthed One Line Earthed
2 Per motion 1per ‘motion 3 per motion in |
~in separate .| = connected inthe | separate lines -
lines - | non - earthed line | B

XXX.4 Contactors

‘Reversing contactors shall be interlocked, preferably mechanically as well as e‘lectrically'SOI
that only one directional contactor can be in the closed position.

XXX.5 Control switch fuse

Operating coil circuit of the main contactor or control contactor in case ofv‘c:ranes with circuit
breaker. A double pole control switch fuse shall be connected in the operating coil circuit of -
the contactor. Maintenance circuit-breaker as alternative to control switch fuse may also be
used. ' o S

XXX.6 Emergency switches

A mushroom head push button or a prominent switch for emergency stop shall be ‘provided .

at each control facility to switch 'off' the total crane supply or to de-energize the main .
. contactor common to all the motion drives. When any circuit-breaking device is open no main
_pole on the normally dead side shall be made alive by a parallel circuit in emergency.

The emergency switch shall be so located as to be readily available for prompt use by the
operator in case of emergency. When the crane span is larger than 20 m, the number of
emergency stops shall be more than one. A reset button ‘shall be provided. The emergency -
stop push-buttons or switches shall be connected in the operating coil circuit in the case of a
contactor and in the under voltage release circuit in the case of a-circuit breaker.

| XXX7 Off-position Interlocking
'V. Elbectrical interlocking shall be prbvided to prevent inadvertent starting of the motions, in the

case when power is lost, without the controller being brought to the 'off position on
rrestoration of the supply. ‘ " ' '

XXX.8 PilotLamp
A red pilot lamp shall be connected to indicate that the crané |s ready for operatio_ns ahd it .
shall be so located that it is visible to the operator. The pilot lamp shall be connected so that
it indicates whether the control supply is ON or OFF or the contactor is CLOSED or OPEN. -
XXX.9 Thyristor control Main features

é) The thyristors shall be protected by fast acting semiconductor fuses having 12 x t
considerably lower than that of the thyristors. These fuses shall be continupusly monitored
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SO that blowing of any fuse shall result in trlppmg of the power crrcuns |

b) The thyristor shaII be suitable to carry at least 200% of the drlve motor current rated $340
%. The PIV of the thyristor shall be 2.5 times the system peak voltage appearing across the o
thyrlstors The factor 2.5 has been selected taking |nto account the I|ne voltage varratrons

: C) Each thyrlstor shaII be protected by RC snubber crrcults so as to absorb the surgestf‘
: generated out of external line surges in consultatlon wrth the user

d) The drive system shall be protected agarnst overload by means: of thermal overload or oil " .

dash pot of magnetic overload type with inverse characteristics havrng adjustable setting

" range. It shall also be. protected against over current by mans of instantaneous acting over:

current relays having a setting range of 200 to 400 % of the drive rated current. Solid state

~overload protection may be used subject to thermal overload protectlon to use instead of -

magnetic overload relays as the thermal overloads have a rest time whrch would prevent the o

dnve from restarting back immediately.

e) Swrtchrng-off of reversmg contactors shall be done at near zero current Th|s is to be done'
by ensuring that the stop/tripping command first inhibits the thyristor controller and thenvg
-switches ."off" the reversing contactors. This requirement will not be appllcable if - the

reversmg is through thyrlstors

f) In the case of overloading or the slngle phasmg of the synchromzrng supply,‘the'-

- circuits shall be trrpped |mmed|ately

9) Whenever or stator reversal ( in case of the AC dnve) is to be done through the reversung ,

~ contactors, the drive shall be protected against the free fall conditions at the time of
~switching on and reversals by having the preferred switching state of the reversing
.contactor. The drive controller shall have surtable provisions for preventlng load drrfts at the

time of start and stop.

h) For achieving smooth acceleration of the drive mechanism surtable ramp generator crrcunt"
~shall be available with the controller.

j) Wherever necessary, suitable duration would be considered for AC/DC motors in .

~ consultation with the thyristor controller manufacturer and the motor manufacturer

k) The control circuits shall be so designed that the brakes are apphed at around the zero :

speed.
m) Test points shall be available in the cards

n) In case of wide deviation of the speed in actual value from the set value, the circuit shall

~ trip the mechanism immediately. During acceleration or deceleratlon period such trlppmg

shall be prevented by adjustable time settlng

p) Thynstor control shall be surtable for operatron at vrbratlon levels and envrronments }

encountered in the crane operation.

q) If specially required by the purchaser, the drive motor shall be protected against

~ overheating by means of thermistors embedded in the motor winding. Matchlng thermistor for-

trip relay shall be provided by the control panel. The embedded thermrstors a best for
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‘commutating chokes are not necessary.

.DC side of the converter in addition to the semi-conductor fuses- on the AC side.

preventing overloads and SUb‘sequéni overheating of the motor as these thenniétqrs give the "

correct thermal image of the motor irrespective of the current carried. -

"r)' Wherever AC phase controllers are to be parallel for load shéririg', the co_hv‘erter outputs,, '

shall be parallel only at the load end and not at the converter end.

XXX.11 Special prctectiori for Direct Current Drive System

a) To rhinimise excessive 'rate of rise of armature current and radio frequency interference, )
commutating chokes with sufficient inductance shall be provided on the AC side so that PU

(inductive drop) across the choke lies between 2 to 4%. Where isolating transformer.is used, -

b) To 'preven‘t excessive wear and tear of the commutators, the ripple content of the DC

output shall be minimized by providing smothering chokes of sufficient ind_tj]ctancefd'_epen”c_iing‘
upon motor design. ' T

c) In case of the four quadrant drives, to protect against inverter commutation failure duiin'gil

. regenerating mode, branch thyristor fuses shall be used. However, where it is not possible to

use branch thyristor fuses, there shall be at least one fast acting semi-conductor fuse on the

* d) While switching on the system, the following sequence shall be adiie'red to:

i)'Synchronising supply is switched "ON"

i) Field circuits are established, and

, iii) AC / DC contactors are switched "ON" |

) e) The‘dr'i-ve'sha‘ll be protected against field failure with suitable circuits

f) The field current shall be reduced to a safe value during the crane idling time to reduce the

~ heating of the motor. The normal field current shall resume at the start of the drive o_pelratioh.?‘

xXx.12 Main Featuieof Built-in‘.,Crane weighing System- (Lcéd .Ccil)’,
a) The load cell shall be of comcfeSSion type and IP }6‘8'provte'ctioh‘ |

" b) The power supply shall be 230 V, AC or 110 V AC 50 Hz single phase

c) The load céll shall be placed in such a way that the load which is inert on the equalisi‘n'g'

pulley/bar is transferred to this load cell by a pivot assemb’ly

d) The built;in crane weighing system should have local indicatbr,' 'p_r'OCess'or b'aséd type, ¥
LED display, IP 55 protection, shall be located on the control cabin of the crane. K C

e) The built-in crane weighing system should have remote indicator, LED' display type, -
minimum visibility range of 50 m, shall be located on the crane girder. S co

) The resolution shall be in-the order of 5 kg.
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g) The system shall have the provision of tripping the crrcurt in case of overloadmg the
cranes and should serve on an additional overload safety device R

XXX1 ISO_LATION -
XXXl ‘1 General
%Means shall be provided on the crane for |soIat|ng the crane from the power supply close to

the connector or terminal box in the case flexible cables are used These shall take the form -
of |solat|ng devices fed in parallel as foIIows : : - :

a) for motion drives,
b) for auxiliary circuits, and
c) for the lifting magnet, if fitted

XXXI 2 Isolatlng Device for Motlon Drives
The |solat|ng device for the motion drives shall be capable of lnterruptrng the stall current of‘
the largest electric motor fitted to the crane or combined full load currents of the motors of
any two motions of the crane using the largest power kw)working together whichever.is more
and working together with auxiliary loads. Main switches used for isolating shall comply with
the relevant Indian Standards. The isolating switch shall be unfused unless hrgh breakrng

capamty fuse protection is specified. ‘ . : ‘ '

XXXI.3 |solatmg switches and Isolators

‘ XXXI.-'3.1 Cabin O‘perated Cranes

For all cabin operated cranes a main isolating switch shall be fitted in the cabin or adjacent to -
it capable of cutting off the supply for all power driven and associated ‘equipment on the
crane, except auxiliary connections such as warning lights, lighting, fan and heatlng crrcurts
air conditioners, magnet circuits and communication crrcwts

When the operator's cabin is fi tted to the trolley and moves in relation to the main crane
structure, an |solat|ng switch outside the crane cabln shall be provrded |n addltlon to the .
ilsolatlng switch in the operator's cabin. : - |
XXXI.3.2 Pendant Controlled Cranes

For pendant controlled cranes, an isolatmg switch shall be fitted.

XXXI 4 lsolators for Auxrhary Clrcmts

All auxrlrary connectrons when required, shall be supplled from the Irve srde of the marn._'
isolating switch and shall be controlled by separate isolating switches with : cartridge

protection. If the supply voltage exceed 240 volts and if Iamps are operated in series, double
pole isolating switches shall be provrded ' :
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XXXL5 Interlocking

If the main isolating switch is combined with the ‘crane protective panel, it shall be
‘mechanically interlocked with the door giving access to the panel and the incoming terminals
shall be ‘screened to prevent accidental contact when the door is open. When not so
combined, a pair of pilot lamps or other device in duplicate with a red plate shall be provided
to the covers of the protective gear, other panels and controllers not fitted with interlocking .
isolators. Access to the enclosures containing electrical equipments shall require use of a
key or a tool to open them. . ' . R e

XXXI.6- Isolating switches for Dq_wn-sho_p‘ conductors -

Isolating switches for the down-shop conductors shall be provided by the purchaser at a
. suitable and accessible locations. The main and additional isolating switches should be so
situated tha_t maintenance work or functional testing can be carried out without danger. -

XXXI.7 LIFTING MAGNET AND RELATED EQUIPMENTS
XXXI.7.1 General | |

If required by thé purchaser, the crane shall be fitted or provision shali 6e rha_dé to permit in
" the future fitting of lifting magnets, magnet control and protective gear. - Co

XXX1.8 Magnet

The type and size of magnet shall be decided based on the details given by the purchaser.
Each magnet will be water tight and shall be provided with a water tight terminal box having = -
the under mentioned features, however rectangular magnets are normally of fabricated
construction type also can be used as follows : o o S S

a) integral don'sfruCtiOn with magnet casing
| b) a gland through which the magvnet:" load is broﬁght‘td the magnet terminals |
| c)a éovef which shall be eésily removable \&itho;qt“iynterfacing with the m_agnet »Iéadv' inlet |
d) adecjuate thickn,ess_.bf box and cerr, and | | | | |

) non-linear type discharge resistor of adequate rating and the rectangular magnets are
fabricated constructions and nice fabricated type of magnets .

“XXXL9 Magnet Lead and Cable

‘The magnet lead and cable shall be flexible three core cables. If specified by ‘the'purchaser,.
- the magnet lead shall be protected by rubber hose complying with the relevant Indian.
Standard. The magnet lead shall be so arranged that it does not become unduly slack or taut
during normal operation of the crane. It should be so located that magnet cable does not foul
with the rope. The use of sheaves and rollers for the cable should be avoided as. far as
possible. The magnet cable  shall be rigidly attached to the bottom block by a suitable cable
clamp at a point above magnet coupling. T T TP



. XXXI 10 Magnet couplings

... The type of magnet coupling shall be as agreed between the purchaser and the crane f
b -“eupplrer The coupling shall comply with the following requrrements

) The couplrng shall. be of rugged constructron '

'b) At the moment of breakrng, the contacts shall be enclosed by rnsulatrng materral and earth
connectron shall break last - : :

c) Provrsrons shall be made to fasten the couplrng in. the closed posrtron -

L d) The socket shall be connected to the supply and plug to the magnet or magnet lead
| XXXI.11 Cable Drum |
The magnet cable drum shall be as follows

e a) arranged so that magnet cable does not foul yvrth the horstrng ropes o

b) such that the cable erI become nerther unduly taut nor slack enough to touch the horst'
- ropes or get entangled and

Py ¢) capable of accommodatrng and paylng out the length of cable necessary for the magnet to ,

reach its Iowest posrtron '

‘Cable drum when attached to the hoist drrve a dlsengagement device shall be provrded
~Where power is fed to the magnet by brush and slip ring arrangement on the magnet cable
drum, two brushes per slip ring shall be provided and the. rings shall have adequate )
ctearance. The slip ring insulation shall be of non tracking material and the assembly shall be -
enclosed by an easily removable cover, oil-proof for indoor cranes and weather proof for
outdoor cranes. A spare slip ring complete with brush gear arrangements shaII be provrded if-
_ requrred by the purchaser.

XXX1.12 Magnet Control and Protectrve Equrpment

- The magnet shall be controlled either by dlrect-on-lrne control or potentrometer control as

. required by the purchaser In both methods of control the magnet -shall be demagnetrzed by
- current reversal.- ‘

In direct-on-line control, the magnet shall be energrzed by swrtchrng t across full marns
~ voltage and drscharge resistance shall be connected on switching "OFF"

'The control shall be affected by means of a master controller and magnetrc contactor panel
'XXXI 13 Battery backup system ' | |
'lf required by the purchaser necessary and adequate battery back up system shall be--

provided by the supplier. The rechargeable battery shall keep the magnet energrzed trll the_ _'
time the lifted load is brought to a safe location, the case of power failure.
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XXXIlI Resistors

XXXI.1 General

Resistors shall be adequately protected to prevent accidental contact with live parts. The
elements shall be protected against corrosion.

XXXIl.2 RATING

Resistors shall be rated such that the temperature does not exceed the limits specified in the
relevant Indian Standards specification, during. the operation of the crane under service -
condition. The resistance and current capacity of the resistors shall be computed according
to the actual torque requirements of the motion served and not on the motor size which may -
be set by thermal requirements. . ' : :

The effect of using plugging as a service brake shall be taken-into account in detérmining the
size of resistors. Resistors shall be rated according to the service conditions and the
mechanical class of the crane and shall preferably be intermittent and short time rated. The -
-rating of the_.resistors shall not be less than that given in the Table 15

NOTE: For definition of different inteﬁnittent rating, see Annéx E

Table 15 Rating of Resistors

Mechanism Class | Short Rating for Time
Rated Resistors, Min
M1, M2 2
M3, M4, M5 5
M6, M7 10
. | To suit the service
M7, M8 .Condition

XXXIL.3 Fittings

Resistors shall be enclosed in the well ventilated housings and wherever necessary be fitted -
with suitable covers. They shall be mounted outside the main contactor. compartment.
Resistors shall be mounted on steel frames to withstand forces imposed by the crane under

service condition. They will be arranged in.such a way that boxes can be easily replaced. -

The connections to the resistor terminals should be accessible and adjustable. Resistor

assemblies shall not impede.the maintenance of the long travel drives:or access to-any
part on the crane. ' :

Resistors assémbl_ies for eac-:h:motion shall be stacked separately for the' faci'lity»Of irispeCtion '
' mai_ntenance and safety. : ‘

XXXIl.4 Degree of Protection

Minimum degree of protection for the resistors- shall be IP 11 or as specified by-the
purchaser. IR B ’ '
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- XXXHIL LIMIT SWITCHES

'T'he limit switches shall be of self-resetting type with in a reasonable distance travel in the
opposite direction. In the case of changeover (memory) type limit switches resetting is
achieved by striker moving in the opposite direction.

Snap action limit swrtches when actuated shall stop the motor and shall apply the brakes or
-shall initiate dynamic braking if provided. The actuation of the limit switch shall trip the main
incoming circuit breaker/contactor and shall operate an audlolor visual warnrng srgnal if

;requrred by the purchaser. o :

.~ The manufacturer should f t-one or more devices to the bridge of the crane to give warning of
~the approach to the danger or another crane. However, the purchaser can specify ahout the
~ type of devices required for his- crane so ordered. Devices using infra red lights, sound
waves or limit. proximity switches may be used for this purpose. Limit switches shall be so-
- arranged that they can be readily tested.

" ln the case where abnormally hrgh lifts are requrred arrangements shall be made by .
providing additional limit switches and by passing buttons as required by the purchaser. Fast
.or slow speeds may be provided for llftrng heights as requlred by the purchaser

‘Cams for strlkers when used for actuating limit swrtches shall not damage the lrmrt swrtches
on over travel due to |mpact or rnertla

XXXIV. CABLES AND CONDUCTORS :
XXXIV 1-.Gen‘e'ra-l |

Cables used for crane wiring shall comply with relevant IS spec‘rﬁcatlon ‘Unless othenmse .
agreed, only copper cabals shall be used for control wiring. Single strand cables shall not be -
used where cable cross sectional area is more than 6 mm?

XXXIV.2. Mrnlmum srze

Conductors for power, wrrlng/control circuits to electric motors shall have a sectron area not~
less than the values given below of copper or equrvalent materlal

a) (2 5 mm?2 for Power) and (1 5mm 2 for control wire ) should be up to M5 class. |
b) (4 Omm2 for Power ) and (2.5 mm? for control wnre) should above M6 class. -

VXXXV 3 Protectlon :

.All cables shall be adequately protected agarnst mechanical damages as glven below

a) by running in conducts complylng with relevant Indian Standards truckrng on trays or -

b) by being clipped to the crane structure in a posrtron where they are protected from
- mechanical damage, or

c) by berng armoured constructron

If cables are drawn into a steel tray, the tube shall be medium gauge welded or solid drawn
~or screw jointed. For outdoor cranes except where flexible unarmoured cables are essential,
.cables shall be either armoured or enclosed throughout their length in galvanized trucklng or
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conduit. Taped and braided varnished cambric insulated cables shall not. be used for
outdoor cranes. A

XXXI.4 Current rating

- Rating of the cable, in the circuit related to mechanism Group 8, shall be not greater than the
‘appropriate values given in'the relevant Indian Standard Specifications for continuous duty
giving due considerations to .ambient temperature, type of excess current, protection,

- grouping and disposition of cables and voltage drop. Cables in circuit related to mechanism
“group below M8 may be rated higher in accordance with Table 16.

XXXIV. 5 Insulation

The cable and wiring system for each motion shall be independent and. common return shall
be avoided. ‘Main cables and controlled wiring shall be effectively separated. Cables shall
~ ‘be adequately secured to the main structure of the crane having due regard for the weight of
the cable and the possibility of vibration. Cable runs shall not be installed in a place where
they will impede the crane driver's view or hamper the movement of persons on the crane. .
The cables shall be placed so that they are easily accessible. Due consideration shall be
.. given-during for cable runs and to avoid cable runs in locations mechanical damage or high
- :temperatures. are likely to be experienced. The segregation of power and control. cables .
shall be made as far as possible depending upon the space available on the crane and
. keeping or maintenance point of view. S o o S o

Table 16 Operative Rating‘Ca'bIe's o

Mechanism Class | Stator Circuit Rating | Rotor and Resisto
e |~ Multiplied By Rating Multiplied By

M1, M2 E 2.0 . 25 '

M3, M4, M5 ' 1.7 - 2.0 L

‘M6, M7 - | - 14 1 15

M8 L 1.1 1.1

Where there is incidence of direct radiation of heat, the cables shall be protected by metallic
shield. Where mineral insulated metal cables are subjected to the effects of high transient
- voltage they shall be suitably protected by the use of surge limiting devices. Cables
remaining alive, when main isolator is opened, shall be separately installed and adequately
protected. Adequate precaution shall be taken to prevent the ingress or collection of water or
- oil in any part of a conduit or trucking system. : ‘ '

* XXXIV.6 'Term‘ina'ti‘on‘__ o

Where trucking is used it shall extend into the electrical compartment or enclosed units. It
shall be terminated as close as practicable to motors, collector gears and controllers.
- Junction boxes shall be rigidly fixed to the crane structure close fo the end of the trucking.

Conducting systems shall be continuous to switch boxes and conduit outlets. Cable tails -
shall be adequately insulated and mechanically protected. - :
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XXXV. AUXILIARY REQUIREMENTS
XXXV.1 Lighting on the Crane

Necessary Ilghtrng arrangements for approaches and for carrymg out marntenance work
without danger shall be provided by the crane manufacturer in consultatron with - the
purchaser. The nomlnal voltage of Irghtlng circuits shall not exceed 250 V

If hand lamp is. provrded it shall not be connected to a crrcurt exceedlng 250 V DC or 25 \' AC_
supply. In the case of an AC circuit hand lamp shall be fed through a double wound isolating
transformer with some part of the secondary winding earthed. The primary wrndmg of the
transformer shall be controlled by a double pole switch. Fuses shall be provrded |n each pole
of the primary circuit and one pole of each of the secondary circuits. '

XXXV.2. Cab nghtlng

The cab and the pane\ room sha\\ be provrded wrth adequate \\ghttng
XXXV.3 Under the Brldge Lrghtmg

Under bridge lighting if requrred by the purchaser shall be mounted on shock absorbers and
so installed that they can be serviced easrly

XXXV. 4‘ Other Provisions in the Cab

, As required by the purchaser fans, arr-condltroners or cab heatrng arrangements shaII be
provided by the crane manufacturer , ‘

XXXV.5 Crane warmng srgnals

if requrred by the purchaser the crane shall be equipped W|th warnrng hghts on both srdes of

the crane and/or sound signals to indicate approach of the crane. or hook. - Each warning Ilght
fitting shall contarn two electnc visible to the concern persons

XXXVI CONDUCTORS AND CURRENT COLLECTORS
XXXVI.4 General

The type of current collecting system for long travel and cross travel motion shall be provrded'
as required by the purchaser. Bare conductors used for the purpose of picking up curreht
shall be placed out of reach or protected to prevent accidental contact by persons operatrng,
maintaining or inspecting the crane. No bare conductors should be placéd in the inner
middle of grinder all types of conductors system should be accessible for maintenance and
replacement. The protectron may be in the form of local guards ﬁtted on the crane

XXXVI.2 Bare Copper Wires

Bare copper wires when used as conductors shall comply with .IS 282. V\ﬁres smalle,r than
2.5 mm? of equivalent copper area shall not be used. Intermediate supporting insulators for’
the copper wires shall prevent wires leaving them under any condition. Adequate tensioning
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devices shall be installed at the wire ends and there shall be no possibility of adjacent wires
coming into contact. S : . ’

XXXVI.3 Trailing Cable Arrangement

In the trailing cable arrangement of the conductor shall be insulated flexible single or multiple _
core cables as specified in 19 with permanent termination on the fixed part and moving part.
The flexible trailing cables shall have sufficient length and shall be supported on trolley with
clamps. The trolley shall run freely on a guide without undue stresses or wear on suspended
cables and cable trolleys should have four wheels fitted with antifriction bearings. ' ~

XXXVI.4 Rating

Unless otherwise .sp,eciﬁed the maximum cu'rre'nt ‘dens'ity shall not exceed 0.42 A/mm? for.'
copper sections. The gap between the current collector and adjacent live or earth part shall
not be less than 50 mm. : ' ' o '

- XXXVI. 5 _DoWn-Shop Lead ,Arrangementi(Lbng Travel Current ‘Colllecting Sys_tem) N
XXXVI.5.1 General |

Down shop lead arrangément .using copper, aluminium or steel sections'with or without
shrouding or by using flexible trailing cable arrangement may be used. Use of shrouded
conductors, where possible is recommended. o ' B

XXXVI.5.2 Condcutors v |

Current collecting system' shall be provided either by the purchaser or by _thé crane
manufacturer as agreed by them. ' L } .

Cranes operating on bare conductors shall be equipped with adequate guards to prevent-
ropes or suspended load coming in contact with the live conductors due to swing of the hook
block. Down-shop conductors also shall be screened to prevent contact while handling long -
‘lengths of conducting materials from floor.

XXXVI.5.3 Current Cpilectors

Unless otherwise agreed to, all collector assembly shall be supplied by the crane
manufacturer.  The purchaser shall furnish relevant .details - depending’ upon the"
manufacturers scope ‘of work. Collector rollers or shoes shall be so designed as to avoid
sparking an shall be easily replaceable. Collector assembly shall be mounted on a rigid
structure on the crane bridge. Necessary safe convenient access shall be provided for
maintenance or replacement of the collectors.. , : ' =

XXXVL.6 Cross Travel Current Collecting System
XXXV1.6.1 General

Cross -travel current collecting system shall be With bare conductors or with shrouded

conductors or with trailing cable arrangement. The collection syS_tem shall be provided by_»
~ the manufacturer. S ‘
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XXXVI.6.2 Cross travel conductors for the main crab shall be mounted on the main bridge
platform and not inside the main girders. Conductors for auxiliary crabs shall bevmo.un_ted‘
suitably above the level of auxiliary crane rails. Cross travel conductors shall be arranged so
that they are all accessible for maintenance from at least one side along the whole length.

bare conductors mounted on the bridge adjacent to a walk way:al_o_ng th__e bridge shall be

‘completely screened from the walkway.

XXXVL.6.3 Collector Assembly

Collec{or assembly shall be rigidly mounted" on the crab and shall be .prOV§ded v'v'ith'7

reasonable accessibility to all parts for maintenance purpose.
XXVIl. EARTHING
. XXXVII..1Y General

" The crane structure, motor frames and metal cases of all electrical equipment including

metal conduit or cable guards shall be effectively connected to earth complying with Indian
Electricity Rules (See 1S 3043). A flexible metallic tube or duct may not form an effective'

* earth connection. The crane wheels shall not be used as means of earthing.

Where thé crane is connected to the supply by flexible cord o.r flexible bable',.the ‘crane shall

be connected to earth by means of a separate earthing conductor enclosed with the current
conductors. '

Tra\ieling crar"\es" connected to the supply through collectors shall be effectively earthed
through-a fourth lead or through a set of collectors sliding-on the gantry rail with reference to
IS 3043. ' ' '

The purchaser shall arrange for the earthing of the gantry and/or the long travel eatth"

~conductor.

* XXXVIL2. Control Circuit Earthing

~ Oneend of the secondary winding of control circuit transformer shall be earthed. One end of}
~ the coil of all relays and contactors shall be connected to earth side on the control circuit
- supply and this connection shall not be interrupted by any fuse or contact. S

. In the case of DC control circuits one pole of the rectified shall be earthed.

XXXVIi.3 . Magnet Earthing

The magnet frame shall be bonded to the crab by the earth connection via the magnet lead,
the magnet coupling, the magnet cable and an extra slip-ring on the cable drum. -

XXXVIIl. ELECTRICAL EQUIPMENTS LOCATED ON THE CRANE BRIDGE
XXXVIIL1 General

- Electrical equipments mounted on the crane bridge platform shall be enclosed in suitable

enqlosure with provision for easy access to the parts inside. The units shall not impede the
maintenance of the long travel drives. The control panels or units shall be so spaced that-
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efficient maintenance is possible. They shall withstand the mechanical forces imposed by
the crane under service conditions. For cranes working in open yard, electrical equipments
shall be weather-proof construction for the duty. Control panels and other electrical
equipment shall be so located that there is no chance for oil or grease falling-on them. The
thorough fare between any portion of the crane and the exit platform shall not be impeded by
any control unit.- However, also refer the below given Table 17. for information may be
suntably used for the enclosures where discussed. '

XXXVIII 2 Identlf' catron of Clrcults

All switches, fuses, panels controllers, resistors connectors and other -electrical elements of
controller panels shall be adequately labeled or marked by fumishing  functional

nomenclature to facilitate identification of the circuit. Al main and control wires and

conductors shall be ferruled and numbered at both énds as per drawing for qurck

) ldentrf cation. All equipment terminals shall be numbered and tagged

Table 17 Informatron for Enclosures

- Equipment In-door : __ Outdoor =~ |
~Control panel . | IP 54 (with double door) IP 565 (with double door)
“Limit switches iP54 - IP 55
~Resistances -~ | P11 o IP 33 L
1 'Motor IP 54 (wrthout cover) 1P 65 (with cover)

XXXIX. DRAWINGS:

A wrrrng dragram of the crane shall be supplred by the manufacturer. The diagram shall give:
the rating of each motors, the cable sizes and such other information which will facilitate

-inspection and maintenance of the crane. All electrical elements shall be desrgnated by

functional nomenclature and numbered- for identification.. All main and control wires and
termihals shall be nurnbered to facilitate wiring diagram shall also be supplied for.contactor

controlled cranes along with the list of parts used. ' In addition to the drawmgs the. followrng
drawings and documents may also be provrded as given below :

a) External termination drawings and cable s_chedule, and
b) GA drawings of all electrical items.
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DETAILS OF THE CRANE TO BE FURNISHED BY THE MANUFACTURER

- 1. IMPORTANT DETAILS |

a) Total weight of the crane (in MT) | .
b) Weight of the girder .
c) Weight of the girder and platform .
d) Weight of the end carriage‘with wheels .
~ e) Weight of the trolley | -
}f) Trolléy spa‘n .
g) Weight of the cabin’ o

h) Type of festooned cable system .

j) Weight of legs

k) Wt. of LT me'charixism. with frame i

2. Detailed calculation for motors
' Main Hoist

Aux. Hoist
Cross Travel
Long Travel

3. Detailed calculation for Brakes
Main Hoist '

Aux. Ho'ist v
Cross Travel :

Long Travel

.

----------------------

----------------------

--------------------------

-------------------------

--------------------------

............................
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4. Generél arrahgement drawings of fhe gran‘e.and Trolie_y

5. ROPE DRUM DETAILS

:a)M‘ate}riaI | SRR
b) Diameter - ...........
c) Lengtﬁ o e ————
d) Flang,e.lﬂ,angeless ........... vt

6. Rope Details Main Hoist Aux Hoist
a) Rope construction | / Main core e B erenien

b) Tensile strength

¢) Diameter of the rope

-----------------------------

d) Length of the rope R e

&) No. of falls
7. Sheave Detalls

a) Material |

b) ljiameter of the sheaves (Main) ~ ............
c) Diameter of the sheaves (Equalizer) ......... [T .. cefeeees
~ d) Type of guards provided s e,

8. Coupling Details (Between Motbr and Gear box) . ST
' Main Hoist Aux Hoist LT CT
a) Typeofcoupling ..., ceeeneannen. '

b) Torque rating e v eeea eeeens

-----------------------

c) Size e, P cveeas ’

9, Couplin'g-‘Details (Between'G.ear box and Rope Drum)
Main Hoist Aux Hoist
a) Typeofcoupling ... e

b) Torque rating PR

c) Size
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10. Coupling Details (Between Gear Bo;_(r and Wheels& T

a) Type of coqpling | IR

b) Torque rating : e
c) Size | - e e, |
11. Gear Box Details

a) Type of mounting R . e » SRR |
(Horizontal/Vertical) |
b) Classificaton ~  ....... e e RE

¢) Total no. of reduction ....... | e
d) Reduction ratio ... . e e

“e) Type of lubrication et e e
(grease/splash/pump/
lubrication)

" f) Hardness (BHN)
Gears/Pinion ... ... e e

g) Materials-Gears/Pinion ......... .. eeeen eederiee L edesese
h) Casting/Fabricated - ......... Cvveee chen
(gear box casing) ‘ :
k) Type & size of bearings .........
in each size :

----------------------

m) Kw rating |

12. Type of Drive Arrangement (Vertical / Horizohtal) L
| M.H AH —CT LT

13.Wheels Details S
Long Travel Cross Travel

a) Material

b) Hardness

.........................

c) Depth of hardness

d) Diameter

..........................

e) Process of hardening
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14. Brakes

M.H AH T LT
a) Diameter of the bral_(e . e e
b) Torque‘ra.\_ting.‘ , viees . eege
©) Type cfbrake | e s
(aclchT hruster) ‘ - -
15 Type of Lifting Hooks
(C typeIRa_m_c horn)
| MainHolst  Aux. Hoist
~ Type of hook S
, Safetylatch on hook ' ...... | -
Provu“ded / not prowded
-Locking dev:ceon |

'Swnvellng hook provuded / not provuded }
116 Type of Buffers (Spring type ! Hydraulic)

For crab . S © SiZze e |

For Iong travel Size .....ccien -
17. Type of Bridge Girder |

ja) Slze eeeeereeee et ere .

b) Type of connection to the end carriege e ISR
c)'W.dth _' | e eveiee e
d) Length b
18. Type of Platforms on Bridge ‘ o |
‘POSItI_Oﬂ of access points = ... ceeeee e seneaens
Emergency .escape, ceteeeeerreaes s
Type of access piatform tocabin ... e

Width of platforms -~ ...l evereererurecnsnnae
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- 19. Type of Operator's cabin:

Fixed / Moving and open / glazed

Locatlononbrldgefxedlf - f L e ceeenen

Type of fire extungunsher provnded e

Seating arrangement RSOSSN SRV

Position of controllers e v

'ELECTRICAL DETAILS |

20. Power Supply at the Crane Long Travel collectors

AC or DC: Voltage ............. vene (nomlnal) +o .' ............. percent

No. o'f phases iveegereaanane frequency Hz+ ... R percent
No ofconductors ceraensiaesaesian eeerreenens ST .

Neutral:' Exnstlng / Not .e'xli:stlng .................. e

TyPe of €arthling Provided .............c.e.ieceeeerseirrrnver

Long travel conductors ............ ...... Db h

a) Length ...... ............................

b) Size

Long travel 'collectors by: ‘Purchas‘e'rl_ Manufacturer

21. Controls
Whether control is from cabin / pendant / non-conductive
a) Remote contr‘olv ettt e e

b) Cabin operated |

¢) Pendant: Suspended from crab / fixed point on bridge
d) Type of pendant

----------------------------------------------

e) Type of remote control

---------------------------------------
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f) Limited range required: Distance ........................ .eem

) Wérning device provided e,

h) Any special control arrangements in each‘driVe to be ﬂin:dicat‘ed | ...................
i) Scheme of prdtectioh ........ ; -

j) Provision of isolating S\;vit'bhes and their posit_ibﬁ , .......

k) Type 6f master cbntroller used, No. of steps ...............ccoieeieemennn.
22. Motor Details |

(Main Hoist, Aux. Hoi?s't,»Ldngv Travej and Cross'TraVeI)

a) Approved fna_nufacturefs for motors .....

b) Class of insulation and pfoiection ....... TR |

c) D‘uty cléssiﬁcation TP RT e e e
d) Frame’size. TR RO
‘e) Speed- ........... )

f) Kw rating.‘ e e s

g9) No. of-starts/ﬁour e, |
23. Main Hoist Limit switches / Aux. Hoist_Limit Switches.
a) Shunt / counterweight .................c........ e |
b) Control circuit / POWe .................cco.coe......

24. Load Weighing System (Load Cell)

a) Compression_type ..................... .
'b) Tension type" erreeeerearna. e
c) Display unit -

25. Resistance Details MH AH CT LT
a) Type o e o o

b)Rating

c) Steps

51



26. Type of Traverse Current Collection System

27. Details of Bridge lighting, underbndge lighting provided, warmng Lights and / or
alarm system Provided. _

28. Cabin Facility Provided by :

Fan / Air-Conditioning / Cabin heating / Exhaust / others

29. ENVIRONMENTAL DETAILS .
General State of Atmosphere or Climate
30. Averdage Ambient Temperature

Maximum Temperature e e e taraeeirariereeaaeeaaaae °C

Minimum Temperature ... e e G
Maximum Humidity e sieee i °C

Details of special devices provided to prevent collision of the cranes or their loads o for.

separating the cranes by a mmlmum distance in order not to cover- stress the gantry
~ structure.

31. DETAILS OF LUBRICATION
a) Type (group / Centralised )

b) Capacity

32. DETAILS OF WIND CLAMPS

a) Type (Mechanical / Motorised )

------------------------------

b) Type of interlocking system

...............................

33. STRUCTURAL DETAILS

331 Rail  : Size ofrail for CT

33.2 Wheel loads :

a) Minimum wheel load

----------------------

b) Maximum wheel load

¢) Spacing of wheels

---------------------------
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33.4 Dimensions

Spans .............. m; +A2 .. R mm
 Width of rail head B .oooiersamm
' Side clearances XM Y i mm
L.l ... MM E <
Clearances from any : C ......... mm

obstruction from top of rail
~ Rail height fromfloor . D......... ee.mm

vDimension's of knee bracking on truss

P1 mm P2 ... mm
T e, mm T2_‘;."...._.'.-- ........ mm-
Hodk traVel for o .
“Main hoist H1 .......mm H2 reereeenn ;...;mm )
Aux. Hoist H3 ........ ceveeemm HA oM :

- Position of hook from centre line of rail for .

Main hoist ~ E ...ccoooovvcec ™M F oo, mm
Aux.Hoist  E1 ., MM mm

Vertical clearance under side bridge ............ e Kemm

Position / Héight of

Cabin L oo eeee e, mm. Y I
Size of cabin N.... ey mm : 'VVidﬂ'.l .............
Highest point of obstruction L1 ...... mm 2. ]

'Any other site restrictions
34, PAINTING
a) Prime coat

b) Two finishing coat
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