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DRY BULK AND 
SPECIALIST CARGO HANDLING

Introduction
In order to enhance the infrastructure facilities of Haldia port, 
Haldia Dock Complex (HDC) invited bids from reputed private 
entrepreneurs for construction, operation, management and 
maintenance of new facilities on Build, Operate and Transfer 
(BOT) basis. A scheme had to be conceived to unload the coal 
from the ships, store it in a stockyard, and then load it on to the 
railway wagons for transportation to Steel Authority of India 
Limited (SAIL) steel plants, spread mostly in the eastern part of 
India. The cargo for the berth was guaranteed by SAIL. 

An agreement was signed between Steel Authority of India 
Limited (SAIL) and the promoter of the new berth, about the 
technical and commercial issues. A separate licensing agreement was 
signed on 14th of May 2002 between HDC and the promoter of 
the facilities, about the BOT terms. HDC allowed the private berth 
(the first of its kind in HDC) to be built, managed, operated and 
maintained on a land leased out by them, for a period of 30 years.

The new berth was named Coal Terminal Berth 4A.

Operational scheme
The EPC contract for designing, supply, constructing and 
maintaining the Berth 4A facilities was entrusted with the Bulk 
Material Handling Business Unit of Larsen & Toubro Limited 
ECC Division, on the 25th of June, 2002. The scope of work 
included construction of a jetty of 243.5 m x 18 m and the coal 
handling plant, including facilities including an administrative 
building, workshop, roads and drainage, a dust suppression and fire 
fighting system, in motion weigh bridge system, coal sampling 

system and a state of the art integrated and fully computerised 
management information system.

Due to a limited available draft of 10.5 m in the navigational 
channel of the Hooghly, Panamax and Handimax vessels must 
unload their top cargo (approx. 17,000 MT from Handimax and 
31,000 MT from Panamax) at Vizag or Paradip ports, prior to 
reaching Berth 4A. As such, the project was conceived with the 
fact that the ship unloaders must ensure the guaranteed rate of 
unloading with their hatches half filled.

The Coal Terminal at Berth 4A project was conceived with the 
following basic operational scheme:

1.  An average per day unloading rate of 14,000 MT of cargo using 
two ship unloaders of 700 MT/h free digging capacity

2.  Storage of cargo at a stockpile of 200,000 MT capacity, using 
either of the two stacker reclaimers of 1,600 MT/h stacking 
and 1,250 MT/h reclaiming capacity

3.  Per day loading of four railway rakes of 58 wagons each, using 
either of the two wagon loaders of 1,250 MT/h design and 
1,000 MT/h average capacity

The above scheme was facilitated with a network of conveyor 
systems, with sufficient redundancy to take care of the simultaneous 
ship unloading and wagon loading operations (Figure 1). 

Through the jetty conveyor belt conveyor (BC) 1 and jetty 
to plant conveyor BC 2, the cargo from the ship unloaders was 
carried to the stockyard conveyors BC 3 & BC 7 (through BC 6).  
Two stacker reclaimers on yard conveyors BC 3 & BC 7 were used 
for stacking the cargo on the stockyard of 200,000 MT capacity. 
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Port plan of Haldia Berth 4A.
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The reclaimed cargo was fed to loader conveyors BC 5 & BC 9,  
through BC 4, by means of the stacker reclaimers. Finally, two 
wagon loaders were use to load the cargo on to the wagons.  
A 1.1 km long railway track was laid to connect the existing 
railway line of HDC and to bring rakes into the plant.

The capacity of the conveyors up to stacking was 1,600 MT/h, 
and that while reclaiming was 1,250 MT/h (avg. 1,000 MT/h), 
matching with the capacities of the stacker reclaimers and the 
wagon loaders.

The jetty
The design of the jetty was provided by L&T Ramboll. 
The construction of the 243.5 m long and 18 m wide jetty 
commenced in September 2002 and was available for the erection 
of ship unloaders in April 2003, 190 days later. The salient features 
of the jetty are:

•  135 main marine piles 

•  10 approach piles 

•  848 precast beams 

•  145 cast in situ cantilever beams 

•  161 precast cover slabs 

•  Concreting – 9,200 cum

The construction time for the jetty is an all time record for the 
Indian Port industry.

The ship unloaders
After carefully examining the minimum guaranteed ship 
unloading rate of 14,000 MT per day with two ship unloaders 
in operation, and considering the fact that cream cargo will 
never be available at this berth, it was decided to have two ship 
unloaders each of 700 MT/h free digging capacity and 500 
MT/h average capacity.  

Ship unloader Technical characteristics
Material: Coal
Bulk density: 0.85 t/cum
Type of ship unloader: Grab type
Grab volume: 15 cum
Unloading capacity:  700 MT/h free digging/500 M/h 

average
Grab volume: 15 cum
Rail span: 13.716 m
Average discharge per hour: 65 cycles
Weight of the machine: 590 MT
Boom sea side reach: 30 m
Length of travel: 190 m

The entire electrics and controls of the ship unloaders, as a 
part of the turnkey package for the Berth 4A, were entrusted to 
ALSTOM India. ALSTOM provided a state of the art PLC and 
MMI based control system.  

For the first time in the history of an Indian Port, the sea side 
booms of the ship unloaders were erected without using the barge 
cranes, in a highly innovative erection methodology adopted by 
the design & site engineers of L&T. 

Stacker Reclaimer at Haldia Berth 4A.

Night View of Ship Unloaders at Haldia Berth 4A.
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The erection of the ship unloaders commenced on 9th April 
2003 and cargo unloading from both ships commenced on 7th of 
December 2003, after only 242 days, bench marking a new record 
of ship unloader erection and commissioning.

The Stacker Reclaimers 
Stacker reclaimer technical characteristics
Stacking capacity: 1,600 MT/h
Reclaiming capacity: 1,250 MT/h (design)/1,000 MT/h (avg)
Boom length: 25 m
Rail span: 7 m
Travel speed: 15 m/min

The operational scheme has been designed in such a way that 
in the event of both ship unloading and wagon loading, either 
of the two stacker reclaimers can be used either for stacking the 
cargo or reclaiming the coal from the stockpile. 

The Wagon loaders 
L&T engineers had a difficult time in finalising the wagon loading 
scheme in order to meet the requirement of loading four rakes of 
58 wagons each, totalling a loading of  14,000 MT of coal per day.  

The system has many advantages as explained below:
1.  Reduced machine weight of more than 65 per cent compared 

to that of a conventional machine.
2.  Reduced machine weight means less horizontal, vertical and 

traction forces, resulting in less power consumption and a 
reduction of electrical costs by more than 30 per cent

3.  Reduction in overall size of the machine leads to a reduction 
in track length, requirement of less space for parking, lesser 
obstruction to wind – resulting into lesser horizontal & traction 
forces on the track foundation.

The wagon loaders, designed by L&T are having unique 
features like PLC control, low self weight, VVVF drives, belt 
weighers on the boom conveyor to sense and send signals to the 
PLC about optimum loading of an individual wagon, a heavy 
duty high speed flap gate at the discharge chute and an user 
friendly control desk at the operator’s cabin placed at the front 
end of the discharge chute, to have a complete view of the rake 
loading operation. 

Wagon loaders (WL) technical characteristics
Capacity:  1,250 MT/h (design)/1,000 MT/h 

(rated)
Rail span: 3 m
Travel length: 622 m for WL I / 324 m for WL II
Travel speed: 0.5 m to 5 m/min
Weight of each machine:  35 MT

The scheme of wagon loading designed for Berth 4A has 
been a first in Indian Ports in terms of the economic design of 
the machines, the automation and also from an aesthetic point 
of view. Walking on the wagon loader’s elevated platform from 
south to north will provide a panoramic view of the entire 
plant, with ship unloading to the left and stacking/reclaiming 
to the right.

The conveying system
The plant has a network of 9 nine conveyors, with a total length 
of 2.75 km. The conveyor features and applications are shown in 
Table 1 below.

Wagon Loader at Haldia Berth 4A.

 
Conveyor no. Length Belt width Location / connecting Capacity

BC 1 240 m 1,400 mm On the jetty / BC 2 at TP 1 1,600 MT/h

BC 2 240 m 1,400 mm Connecting jetty to the plant at TP 2 1,600 MT/h

BC 3 450 m 1,400 mm At the stockyard under stack reclaimer (SR) I 1,600 MT/h

BC 4 160 m 1,200 mm Connecting stockyard to the wagon loading operation 1,250 MT/h

BC 5 700 m 1,200 mm On the wagon loading platform, under WL I 1,250 MT/h

BC 6 50 m 1,400 mm Connecting BC 2 with BC 7, leading to SR II 1,400 MT/h

BC 7 450 m 1,400 mm At the stockyard, under SR II 1,400 MT/h

BC 8 50 m 1,400 mm Connecting BC 7 to BC 4 1,250 MT/h

BC 9 390 m 1,200 mm On the wagon loading platform, under WL II 1,250 MT/h

TABLE 1: CONVEYING SYSTEM FEATURES

Wagon Loader at Haldia Berth 4A.
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international presence, with a global spread of offices. The company has numerous 

factories and offices located in India, further supplemented by a wider marketing 

and distribution network.
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Tel: +91 44 2252 6250 Fax: +91 44 22526993

Email: kvikram@lntecc.com

ABOUT THE COMPANY ENQUIRIES 

Stacker Reclaimer 1 & 2 at Haldia Berth 4A.

Management Information System (MIS)
The fully integrated computerised management information 
system is the first of its kind in the Indian Port industry. The 
online system, which is hooked up with the central PLC of the 
plant, is designed to generate various reports on plant operation, 
cargo stock, spares inventory, maintenance records, employee 
records, etc. 

The system has been conceived, designed, supplied and 
commissioned by the systems department of L&T – a purely in 
house presentation.

Berth 4A – performance statistics at a glance 
Quantum of coal unloaded since  
commissioning in December 2003 9,700,000 MT

Number of ships unloaded since  
commissioning in December 2003 359 

Peak quantum of coal unloaded in a month 367,671 MT

Quantum of coal loaded onto Railway wagons  
since commissioning in December 2003 9,600,000 MT

Number of Railway Rakes loaded 2,800 

Peak quantum of coal loaded in a month 362,060 MT

Peak Ship Unloader unloading rate achieved 22,800 MT/h

Peak quantum of coal stored in the stockpile 140,000 MT

L&T has been successfully executing the maintenance contract 
of the plant, awarded to them for a period of 15 years. The 
availability of the plant so far, has been of the highest order. 

Conclusion    
The coal terminal at Berth 4A of Haldia Dock Complex has 
been an eye opener for the Indian Port industry in terms of 
engineer ing excellence, level of automation and through 
being one of the fastest constructions and through the use 
of innovative erection methods. This grandiose project was 
constructed and commissioned in 529 days – an unimaginable 
feat in the port industry. The project may also prove to be a 
roadmap for the future construction of more such berths on 
BOT basis, where private companies can participate.

L&T, by virtue of its experience and expertise in the field 
of specialized construction, including marine, backed by 
continued development in its technology for material handling, 
is in a position of providing single window solutions, of a full 
fledged port. 

View from TP-2.


