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Abstract— This paper describes a risk-management system, 

which can greatly mitigate the possibility of risk in Pipe 

conveyor operation and maintenance with respect to design 

standards, design calculations and analysis of mechanical 

components. Aim is to ensure Pipe conveyor operation and 

maintenance risks are mitigated for human interface and 

environment. While doing the risk assessment the following 

hierarchy will be considered. 

 Elimination  

 Substitution 

 Engineering Controls 

 Administrative controls 

 Personnel Protective Equipment. 
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I. INTRODUCTION 

Belt conveyors are used for bulk material transportation.  

There are major improvements in the design and use of this 

instrument, with less investment and less operational costs 

per ton, in the conveyor operation. 

The general conveyor defect is that air has become 

polluted because of open ended belt system and sticky 

materials on the other side of the conveyor leads to lack of 

cleaning of the belt in the head and tail end of the conveyor 

resulting in pollutiing the environment. 

The increased demands for scattering and dust 

reduction are an encouragement to the development of 

several types of closed / closed belt conveyor systems. 

The pipe-conveyor concept has already existed for 

worldwide So there is need to do a proper hazard 

identification and risk assessment for pipe conveyor 

operation and maintenance to make it as reliable system to the 

for an ecofriendly market. 

II. CONVEYOR COMPONENTS 

 Belt, that forms the moving and supporting surface on 

which the conveyed material rides.  

 Idlers, which form the supports for the carrying and 

return stands of the belt. 

 Drive, which imparts power to one or more pulleys to 

move the belt and its loads. 

 Structure Or Gallery, which supports and maintains the 

alignments of the idlers and pulleys and support the 

driving machinery. 

 Load Carrying Rollers, which support the belt and reduce 

its resistance to movement of the load. 

 Return Rollers, which support the belt and reduce to 

movement. Some return rollers may also be self-aligning 

or be able to change the inclination of the belt. 

 Pulleys and Drums, which support and drive the belt and 

control its tension or re-orient the direction of pulleys. 

 Take up System, which will ensure proper required belt 

tension.  

 Belt Cleaner, which remove material accumulation from 

belts. These are often scrapers and brushes. 

 Skirt, which stops loose material from leaking off the belt 

and holds fine material that can be good-sized grain. 

 Transition Zone, conveyor area where the profile of the 

belt changes from troughed to flatten and vice versa. 

III. HAZARDS INVOLVED IN PIPE CONVEYOR   

 Power Transmission Moving Parts - These hazards are 

associated mainly with the power transmission parts 

between the motor and the head or live pulley. They 

include shafts, couplings, pulley belts and chains or 

sprockets, dragging, crushing or entanglement on contact 

with rotating parts or pinch points. 

 Other Conveyor Moving Parts - These are associated 

with the moving conveyor belt and in-running nips points 

when in contact with rollers and drums, and to falling 

return rollers and drums, and to falling return rollers 

dislodged from fasteners.  

 Abrasion And Friction - Burns from rubbing against the 

belt, and injuries from being struck by a ruptured belt or 

a falling roller. 

 Confinement Zone - Skirt boards, hoppers, skirt, injuries 

result from shearing and crushing between the load and 

a fixed object. 

 Moving Loads - Injuries result from shearing and 

crushing between the load and a fixed object. Falling 

loads or impact with loads can also cause injuries. 

 Moving Sub - Assembly - Injuries result from shearing 

and crushing between the load and a fixed object, 

occurring mainly with equipment that re-orients the load. 

 Fire Hazards - Fire due to rubbing, electrical parts 

exposure, heated parts due to lose connection, pneumatic 

parts, electrostatic deposits and eddy currents, lightning, 

nearby welding and gas cutting etc. 

 Electrical Hazards - These are commonly related to loose 

connection which will lead to fire, Exposed conductor in 

cable because of cable damage or aged cables or poor 

quality of cable or poor cable joints which will lead to 

short circuit or electrocution to the nearby people. 

 Fall Of Person - It is uncommon since it is related to the 

non-routine activities. Usually the walkway and the 

entire platform related to pipe conveyor would be with 

all adequate fall protection measures, but whenever the 

replacement of any equipment with spare items will 

happen with the modification of handrails and making 
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floor openings that may lead to the sources of fall of 

person. 

 Fall Of Material - It is a common hazard whenever we 

engage people for cleaning the overfilled material or 

leaked material or while engage people for any kind of 

maintenance. 

 Crane Related Or Hoist Related Hazards - Whenever we 

need to replace any kind of equipment, equipment parts 

there may be the requirement of lifting equipment which 

will lead to these kinds of hazards. Generally, these 

hazards are like crane collapse or Hoist and with its 

structure collapse, lifting tools and tackles failure, etc. 

 Environment and Occupational Health Related - 

Overfilled or leaked material because of operation 

interlock or malfunction of electrical or instruments may 

occur irregularly. This will create the adverse 

environmental impact in the surrounding as well as 

occupation illness to the surrounding people. 

IV. IDENTIFICATION OF OCCUPATIONAL HEALTH AND 

SAFETY HAZARDS 

 Hazards originating outside the workplace capable of 

adversely affecting the Safety and Health of persons 

under the control of organization within the workplace. 

 Human behavior, capabilities and other human factors. 

 Infrastructure, equipment and materials at the work 

place, whether provided by others or us. 

 Changes or proposed changes in the organization, its 

activities, or materials. 

 Modifications to the Occupational Safety and Health 

management system, including temporary changes and 

their impacts on operations, processes and activities. 

 Design of work areas, processes, installations, machinery 

/ equipment, operating procedures and work 

organization, including their adaptation to human 

capabilities. 

 Determining the likelihood of occurrence (probability); 

 Assessing the potential severity of the Occupational 

Safety and Health Hazards; 

 Assessing the risk / impact level based on the likelihood 

and severity. 

V. SAFE PIPE CONVEYOR OPERATION 

 General Instruction For Operators 

Operators must be suitably trained and qualified, and 

familiar with the appropriate sections of this manual, 

before starting work. 

 Operate the Machine/ Equipment 

Only in technically perfect working order in accordance 

with its intended use. The safe operation requires 

awareness of possible risks and observing the operating 

instructions. Eliminate immediately any functional 

disorders, especially those affecting safety. 

 Skilled Personnel 

Specialists should be familiar with relevant national 

working safety and accident prevention regulations as 

well as directives and generally acknowledged rules of 

technology as to judge whether the machine is safe or 

not. Moreover, specialists should be professionally 

trained and must have adequate experience. 

 Framework and Supports: If misalignment develops in 

pipe conveyor, correct the steel work first and then, if 

necessary, the hardware. This can usually be 

accomplished by shimming the steel work, as required, 

in locations such as under the bent or tower base plants. 

It is poor practice to attempt to make the conveyor run in 

conformance to a poorly aligned framework. Do not 

waste your money or time trying unless the degree of 

misalignment is slight or acceptably normal. 

 Conveyor Belts 

Belts having a good square splice, good center loading, 

and with good alignment of terminal pulleys and idlers 

usually only need attention on the carrying side at no 

load. Care must be taken to see that the belt does not 

rotate and unduly wear its edges on the steel work. The 

belt should center at the load point, if it does not, inspect 

the skirt board rubbers, as these will push the belt out of 

the trough and away from the tightest rubber. 

 Safety Panels 

Apart from standard safety devices for belt conveyors, 

the Pipe Conveyor is monitored for possible material 

overload in the area immediately after the feeding point. 

The consequent panels are designed to swivel open in 

order to minimize belt damage in case of blockage by 

excess lump size or foreign material. In case of blockage 

and opening of the stations, the system is stopped 

(emergency stop). After emergency stopping of the 

conveyor, jammed or over size, material should be 

cleared off & Panels should be resettled and locked 

manually before starting of the conveyor.  

VI. CONCLUSION 

To have proper and smoot operation of pipe conveyor the 

following points have to take care: 

 Central loading into the pipe conveyor belt 

 Proper alignment of idlers and frames  

 Correct belt splicing and vulcanizing the belt 

 Adequate belt tension with proper slag  

 Good quality of conveyor components (Idlers, Pulleys 

etc.). 
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