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Abstract: The term risk is associated with likelihood and consequences. The aim of this study is to estimate the risk involved in the cement production 
process in industries of Pakistan. This research is basically consisting of two main portions. First portion is related to qualitative analysis, such as 
HAZOP. With help of HAZOP, a systematic approach is used to find out all the possible deviations from the standard operations and ensure the suitable 
precautions are taken or not. The second portion focuses on deploying a preliminary hazard analysis to find out quantitatively the severity rate and 
frequency of each risk. In Preliminary Hazard Analysis, a risk matrix is used, which gives risk priorities according to the severity and frequency of each 
risk. At the end of successful implementation of HAZOP and preliminary hazard analysis a combine result is obtained. About 30 different hazards were 
identified along with possible cause and consequences and rank it accordingly based on risk score. In order to control each hazard, the required action 
is also proposed. The HAZOP provide us the possible deviations from the design intent while the PHA shows us the risk priorities by using risk 
framework to bring information for detail operation plan. This research is carried out in Bestway Cement Kallar Kahar Pakistan other cement industries 
may want to improve their production process by taking this methodology as base model. 
 
Keywords: Preliminary Hazard Analysis, HAZOP, Semi Quantitative Risk Analysis.  
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1. INTRODUCTION 
Risk management is the collection of culture, processes 
and structures that are directed towards recognizing 
probable chances as managing hostile effects. It can be 
clear as an efficient application of management policies, 
actions and practices. The risk management also integrates 
some other tasks, such as recognizing, evaluating, 
assessing, monitoring and reviewing the risk. Commonly 
the combined identification, investigation and assessment 
tasks are folded into what is known as risk assessment. 
Inappropriate design of the working environment is one of 
the vital reasons for today’s high level of risky 
circumstances which have the latent to distress human 
beings, assets and the environment. This damage can be 
triggered either through periods of ordinary tasks or 
succeeding the event of incidental events which are getting 
progressively calamitous. Risk can be resolved and clarified 
from multiple points of view contingent upon the goal and 
viewpoint of a discussion. Kaplan and Garrick [1] expressed 
that a hazard is a vulnerability connected with harm or a 
mishap. They imply that something that is uncertain doesn't 
need to continue a risk be that as it may, if an event is 
considered as both dubious and a loss is incorporated, it 
very well may be characterized as a risk. Thompson Jr 
et.al. [2] interpret a risk in the following way ―The potential 
for acknowledgment of undesirable, ominous results to 
human life, comfort, property, or nature‖.  K.Zsidisin et.al. 
[3] as comprehended from this definition risk is a non-
alluring state, which is something other authors don't agree 
with. Risk can be a state where there is a probability of a 
misfortune yet in addition a desire for gain.   Kaplan and 
Garrick [1] since one could never concur for the hazard if 
there were no way of a success. To understand the 
endurance of a risk, one must know about both the increase 
and decrease brought about and along these lines a risk 
can be considered as individual and comparative with the 
observer. The idea of a HAZOP study previously performed 
to distinguish potential risks present in facilities that oversee 
profoundly risky materials. The point was to dispense with 
any source prompting significant mishaps, for example, 
dangerous discharges, blasts, and flames. In any case, 
throughout the years, HAZOP application is stretched out to 
different sorts of facilities in light of its accomplishment in 

recognizing hazards, yet additionally operational issues. 
Thus, Lyons, Adams et.al. [4] adopted HAZOP for medical 
diagnostic system ,while Jagtman, Hale et.al.[5] for road 
safety measures and Fthenakis et.al.[6] for risk analysis in 
photovoltaic facilities, among others. This assortment of use 
shows how HAZOP has grown considered as a successful 
method to improve numerous sorts of frameworks. In this 
sense, it is critical to restrict the extent of the survey to 
considering the advancement of HAZOP research from its 
beginning stage to the present day on issues about 
synthetic procedures, representing the OSHA PSM Rule, 
(1992) and the SEVESO Directive (2003). HAZOP 
considers developed from the Imperial Chemical Industries 
Critical analysis procedure figured in the mid-1960s. A 
decade later, HAZOP was distributed officially as a 
controlled method to finds deviations from the structure 
objectives. Lawley [7] characterized and portrayed the 
standards basic to complete operability studies and Hazard 
Analysis because of the expanding intricacy of new 
procedures that couldn't be analyzed appropriately utilizing 
the ordinary methodologies dependent on equipment-
oriented practices. Galante et.al.[8] presents few strategies, 
which could be, after some examination is collapsed into 
two bigger groups, with respect to the methodology and the 
technique for record the outcomes: analysis in trees and in 
spread sheets. The plans of hazard analysis in trees are 
focusing on decide a manacle of risks in all the activities. 
Schuhmacher, M et.al. [9] TNO Red Book shows the fault 
tree analysis procedure, which is a substantial case of 
"analysis in trees" plot. fault trees can build its level of 
multifaceted nature utilizing a factual methodology, mean 
and standard deviation for every likelihood utilized in the 
counts. McCoy et.al. [10] other sort of plan is the utilization 
of spread sheets that can oversee in different manners. 
Some of them are utilized for preliminary identification, for 
example, the HAZID. Although Haddad et.al. [11] expect to 
recognize a pecking order among risks, for example, the 
Hazard Matrix and some analyst report the full extent of the 
hazard management, for example, HAZOP and Risk 
framework. The cement production line is perfect case of 
the continuous industry sector and it will be utilized to show 
that the lean way of thinking is material to all unique 
association types. There are various difficulties looking by 
the cement production line in the present focused 
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conditions; one of the serious issue is the capacity of the 
cement manufacturing plant how to get to hazard and how it 
tends to be control in this study will complete for both 
Qualitative Risk Analysis as well as Semi Quantitative Risk 
Analysis for finding and organizing risks in Cement 
Industries. The subjective methodology can be measured 
utilizing a hazard structure and its parameters of recurrence 
and seriousness. Semi quantitative analyses are utilized to 
survey a few different types of hazard, which doesn't 
require a total mathematical model. From the literature, it is 
observed that most of the researches done for the Risk 
Analysis in cement industries are either Qualitative Risk 
analysis base, Semi Quantitative Risk Analysis or 
Quantitative Risk Analysis base. Khaviya and Kavitha [12] 
and Hwang, Jo et.al. [13] use Qualitative Risk analysis for 
identification and evaluation of different hazards. Kotek and 
Tabas [14] and Agrawal, Jain et.al. [15] used word 
classifications such as high, medium or low, or more full 
descriptions of probability and consequences. While in 
quantitative risk analysis is the analysis of chance and 
consequence of risk. Karahan andAkosman [16] and Kumar 
and Mishra [17] allocate values of occurrence to numerous 
risks identified, in order, to compute the level of risk.  While 
in this research we will carry out for both qualitative risk 
analysis as well as Semi Quantitative Risk Analysis for 
identifying and prioritizing risks in Cement Industries. The 
subjective methodology can be measured utilizing a hazard 
structure and its parameters of recurrence and seriousness. 
Semi quantitative analysis gives a progressively predictable 
and thorough way to deal with surveying and looking at 
hazards, including techniques for hazard management, 
contrasted and a subjective evaluation and wipes out 
specific ambiguities and irregularities, which can deliver 
subjective hazard analysis.Semi quantitative analysis 
requires at least the same quantum of information from 
subjective analysis. This work gives another strategy by 
coordinating HAZOP and Risk Matrix which aims to give a 
detail risk management considering to pervious researches 
either qualitative or quantitative analysis of hazards is 
carried out while this research aims to quantify the hazards 
consequences and severity and gives a proper remedial 
action in order to avoid such hazards. The qualitative 
analysis will help to identify the structure and parameters of 
the hazards. 
  

2. PROBLEM STATEMENT 
In every process industry huge number of operations and 
tasks are performing on daily basis. Each task and process 
attached with certain risks, which is essential to be 
recognized and to be ranked. Due to lack of finding the 
available risks, the industry goes through many difficulties 
and costs, which can prompt its lack of competition, 
absence of greatness, the loss of trust of representatives, 
and at last, getting away from the primary objective of 
adequacy. Therefore, the aim of this research is to evaluate 
and manage the risks of every task and operation in a 
cement industry. 
 
Aims and Objectives 
The aims and objectives of this study are as given below: 

1. The goal of this study is to point out and map the 
hazards/risks in cement production process.  

2. To distinguish the most elementary risk inside the 
business and subsequently finds methodologies 
how control and oversee the risk when, or 
preferably before, they occur 

3. Today Cement production process progress is 
evaluated on a few key parameters. By having an 
attired control, mindfulness and capacity to deal 
with the most basic risk in the cement production 
process, the goal is to improve the development of 
these key parameters. 

4. Additional objective of the study is to give 
suggestions on which risks and alleviation actions 
to organize and put most concentration upon. 

 
Research Methodology 
Research methodology will play an important role for 
completion of study. This research methodology was design 
and develops for identifying and evaluating risk assessment 
in cement industry. In order to collect data, a questionnaire 
was developed to identify different hazards. This method 
offers sufficientresults for all the research questions and 
objectives of the study were addressed, the relevant areas 
of data collection, the interviews were conducted with 
different management staff of the industry to secure an 
accurate account of information about the hazards. An 
observation was also made by the researcher so as to 
obtain useful information that will proffer result that can 
address the problem identified in the study. The researcher 
observed both physical setting and environment within 
which the cement factory workers activities took place. 
 

 
Figure 1 Methodology Roadmap 

 
Data Collection 
Data was collected through interview and observation from 
the cement factory, workers, contractors and management 
were randomly interviewed on different days based on 
roster and activities of each worker on their workplace, the 
qualitative method was used in collecting information from 
the targeted group; observations are also importantly made 
on the attitude of workers and their employers concerning 
the safety of the workers on the cement factory used in this 
study. 
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Data Analysis 
The collected data were analysed with help of excel which 
tells us about different types of risk in the cement industry. 
These risks are from all departmentsstarting from Raw Mill 
followed by Cement Mill, Coal Mill and Kiln feeding system. 
Each of them shows a lot of Hazards which may be risky for 
the employee as well as for the organization. Some of the 
percentage of different unit is show below: 
 

 
Figure 2 Percentage of Hazard in Raw Mill 

 

 
Figure 3 Percentage of Hazard in Coal Mill 

 

 
Figure 4 Percentage Hazard in Kiln Feeding System 

 

 
Figure 5 Percentage of Hazard in Cement Mill 

 

Hazard Identification 
First hazards are identified by the preliminary hazard 
analysis. Then HAZOP is used for detail analysis of 
different types of hazards identification. There are mainly 
two types of hazards one is controllable while the other one 
is uncontrollable. Some hazard may be controllable some 
may be uncontrollable such as natural disaster. Our focus 
of this study is how to control all those hazards which are 
controllable and try to minimize those controllable hazards 
are so that the organization can be avoided from major 
loses. Some of the identified hazards in few units of cement 
production process are given as under; 

 
Table 1 Different Risk Observed 

Raw Mill Coal Mill Kiln Feeding System Cement Mill 

Hot Environment Fine Coal Dust Grate cooler fan motor can run Compressed Air 

Rotary Feeder Rotation 
Fire(Coal ignitation, 
Electrical spark/welding 
arc) 

Primary blower motor can run Material spillages 

Unbalancing of Separator 
Rotor 

Confined Space Hot clinker Fine Dust  

Trapping with moving parts Noise Exposure to Machinery Work at height 

Work at height 
House Keeping 
Lubricants 

Work at Height 
Hurling of particles and cut 
parts during operation 

 
 
 
 
 
 
 

30% 

34% 

22% 

14% High

Medium

Moderate

Low

29% 

28% 

23% 

20% 
High

Medium

Moderate

Low

34% 

31% 

22% 

13% High

Medium

Moderate

Low

31% 

33% 

21% 

15% 
High

Medium

Moderate

Low
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Preliminary Hazard Analysis 
The initial stage of hazard control is Preliminary hazard 
analysis which identifies all possible hazards to be occurred 
in the systems. PHA will elevate potential hazards which 
can be happened in the system by drawing risks to be 
strained in the preliminary stage. Analysis is performed 
based on more significant level records for the capacity and 
configuration of target framework and the whole interface of 
individual with different frameworks. Risk analysis is to be 
performed during the PHA procedure will play out the 
underlying stage assessment on the seriousness of drawn 
hazards and recurrence of event. Results are utilized to 

figure out where the measured analysis will be fundamental 
later on, and they make the total hazard assessment 
conceivable to be performed through redundancy and 
complementation as indicated by the improvement of the 
design framework. The PHA will tell us about the frequency 
and severity of different identified hazard during this risk 
assessment approach. During PHA a code is assign to 
each hazard/risk based on its severity such as C for Critical, 
L for negligible, M for minor, S for serious and V for very 
serious these codes are arbitrary it may be changed 
accordingly.  

 
Table 2 Risk Decision Matrix 

 Severity 

  Critical 
(12) 

Very Serious 
(9) 

Serious 
(6) 

Minor 
(3) 

Negligible 
(1) 

Likelihood Odd Hours 
(12) 

Uncontrollable 
144 

Uncontrollable 
108 

Critical 
72 

Moderate 
36 

Minor 
12 

Quarterly 
(9) 

Uncontrollable 
108 

Critical 
81 

Critical 
54 

Moderate 
27 

Minor 
9 

Bi-Weekly 
(6) 

Critical 
72 

Critical 
54 

Moderate 
36 

Moderate 
18 

Minor 
6 

Weekly 
(3) 

Moderate 
36 

Moderate 
27 

Moderate 
18 

Minor 
9 

Minor 
3 

Routine 
(1) 

Minor 
12 

Minor 
9 

Minor 
6 

Minor 
3 

Negligible 
1 

 
Table 3 Risk probability 

Score Likelihood Probability of occurrence 

12 Routine Most likelihood of occurrence 

9 Weekly Will happen once in a week 

6 Bi-weekly Will happen after once in two weeks 

3 Quarterly Will happen several times in the life  

1 Odd hours Unlikely but possible to happen 

 
Table 4 Risk Severity 

Table 4 Risk Assessment Table for Different Risk 

 

 

 

 

 

 

 

 

Score Probability Occurrence of likelihood 

12 Critical Death or numerous diseases that posture to threat life 

9 Very Serious Life-threating injuries or several injuries that need hospitalization 

6 Serious Unadorned injuries that entail hospitalization or several medical treatments  

3 Minor Slight injuries that need first aid only  

1 Negligible İnjuries that do not need medicinal action  
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Risk Score  Risk Level Action Taken 

1 Negligible Precaution is needed. 

3,6,9,12 
Minor 
(Controllable) 

Emergency actions is not required but the presidingactions must continue.  

18,27,36 Moderate The obligatory protective measures must be taken to decrease risk level.  

54,72,81 Critical 
Condition is emergency or obligatory actions must be taken in nearest time.  The measures 
can be ongoing under supervision and control if the risk has not hazardous latent. 

108,144 Uncontrollable 
Process must not be functioned till the risk is reduced to tolerable level. It is essential to 
stopover single being considered action. The activities must be negated if the hazard cannot 
be prevented.   

 
Based on the above risk matrix and classification of hazard 
in different risk level a PHA sheet is obtained. The PHA 
sheet will clarify the above parameter such as frequency, 
severity rate etc. The risk score on table is calculated by 
using equation 1. The PHA sheet consist of eight different 
column which can fully define about hazard its cause 
consequence frequency and severity of each hazard. The 
PHA worksheet is attached in the appendix section in 
Appendix table A. 
 

                                                                     
 
After Preliminary Hazard Analysis the next step is to find 
out operability issue in the system for operability issues a 
HAZOP methodology is the best practice to check the 

process loopholes. Before going for HAZOP certain 
prerequisite is necessary to know about it which is 
Piping and instrumentation diagrams (P&IDs)  

Process flow diagrams (PFD)  
Layout drawings 
Working instructions   
Equipment Start-up and shut-down measure 
HAZOP Methodology 

 
The concepts HAZOP methodology is put into practice in 
the following steps:  

1. State the purpose, aims, and scope of the research  
2. Select the team  
3. Prepare for the study  
4. Carry out the team review  
5. Record the outcomes.  

 

P&ID

Divide in Node

Chose Guide Word for 
each Node

Apply Guide Word Deviation Causes

Consequences

Action

 
Figure 6 Process Flow Chart for HAZOP Study 

 
HAZOP Team 
Define HAZOP team for conducting Hazard and operability 
study. Most probably HAZOP team members well be from 4 
to 10. Also announce HAZOP team leader that who will be 
the leader and its members. Give proper training to all of 
the HAZOP team member assign responsibility to HAZOP 
team leader. The HAZOP leader will give assignments to 
each member and specify the scope of the study to all the 
HAZOP team members. 
 
Risk Evaluation 
With the help of hazard and operability study different types 
of hazard is identified and evaluated by finding the possible 

causes and consequences of each risk. For risk evaluation 
a HAZOP work sheet is used as explain in the HAZOP 
process flow diagram after understanding the P&ID divide 
the process into node and select a proper guide word for 
each node based on the process parameter of the node. 
The guideword will show the deviation in the process. 
Check out all possible causes for the deviation and its 
consequences. After getting complete information about the 
deviation a proper control measures are suggested that 
how the current deviation is to be controlled. The below 
table will show the HAZOP work sheet format look like. The 
detail HAZOP sheet is given in appendix table B. 
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Table 6 HAZOP Work Sheet 

Study Title: Kiln Feeding System Page of: XYZ 

HAZOP Team:  Saqib Ali  Date:20/05/2020 

Part Consider: Kiln Inspection at shutdown 

Component Guide Word Deviation Possible Causes Consequences Safeguards Mitigation / control measures  

Kiln inspection Flow Low  Oxygen Supply 
Suffocation/ 
Selflessness 

Air ventilation i-
e fresh air 
dampers 
should be 
open. 
 

Provide Air ventilation i-e fresh 
air dampers should be open or 
Kiln I.D fan should be 
operative. 

 
Risk Reduction 
After the complete identification all possible hazards its 
causes, consequences, severity and frequency the very 
next step is to how these hazards are to be controlled or 
reduced. The preliminary hazard analysis finds out different 
hazards along with its severity and frequency similarly the 
hazard and operability study also point out hazards and 
operability issues and divide all these hazards into different 

categories based on its severity rate which may be critical, 
serious, very serious, minor or negligible. Based on the risk 
score which is likelihood into severity of the hazards the risk 
decision matrix will show us that the hazards live in which 
categories. While risk assessment table specify the action 
taken for each hazard that is occurred. In this all those 
hazards which are controllable are managed either 
removed are minimized.  

 
Table 7 Hybrid Spread Sheet 

Guideword Deviation Cause Consequence Frequency Severity 
Risk 
Level 

Mitigation 

Flow Low 
Oxygen/Air 
Supply 

Suffocation 
Selflessness 

 High 

Serious 
injury/ 
breathing 
problems 

S 

Provide Air ventilation 
i.e., fresh air dampers 
should be open or raw 
mill EP fan should be 
operative 

HAZOP PHA Tool  

 
Different possible hazards identified at each and every step 
of cement production process. For which different risk 
assessment techniques and method is used to control or 
minimize risks at major prone working areas. In order to 
prevent deviations and to avoid undesired event to take 
place all actions need to implement are recommended. 
PHA helps only in hazard identification while HAZOP is 
used for operability issues as well as for hazards 
identification in the process. This research concludes that 
anyone who wants to improve their process and reduce 
accidental risks as well as operability issues should think 
about hazard and operability study with the combination of 
preliminary hazard analysis. For which this researchmay 
help them for finding the best risk management technique. 
 
Future Recommendations 
The risk management technique is not a general way, but it 
is a unique in every process.HAZOP is one of the finest 
practices in order to find out Hazard identification and 
analysis of any process because it focuses on process 
parameters withspecific guide words which aid to find out all 
probable events which leads to a mishap in any process.By 
implementing HAZOP and PHA, essential safety of the 
system can be accomplished and thus up rise the 
confidence and efficiency of employees exposed to such 
activity. Additionally, this study pushes the management to 
implement best practices to eliminate or minimize the risks 
of overall process during production. This research will be 
extended to different cement companies for enchanting the 
effect of maintenance tactics on productivity. Inthis paper 
PHA and HAZOP are used while one may take other tools 

such as HAZOP and Fault tree analysis or other risk 
management tool. Finally, this project will act as base 
model for related studies in other plants of the organization 
worldwide, both for new as for current installations. 
 

REFERENCES: 
[1]. Kaplan, S. and B. J. Garrick (1981). "On the 

quantitative definition of risk." Risk analysis1(1): 
11-27. 
 

[2]. Thompson, K. M., et al. (2005). "Interdisciplinary 
vision: the first 25 years of the Society for Risk 
Analysis (SRA), 1980–2005." Risk Analysis: An 
International Journal25(6): 1333-1386. 
 

[3]. Khan, O. and G. A. Zsidisin (2012). Handbook for 
Supply Chain Risk Management: Case Studies, 
Effective Practices, and Emerging Trends, J. Ross 
publishing. 
 

[4]. Lyons, M., et al. (2004). "Human reliability analysis 
in healthcare: a review of techniques." International 
Journal of Risk & Safety in Medicine16(4): 223-
237. 
 

[5]. Jagtman, H., et al. (2005). "A support tool for 
identifying evaluation issues of road safety 
measures." Reliability Engineering & System 
Safety90(2-3): 206-216.  
 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VO`LUME 10, ISSUE 03, MARCH 2021  ISSN 2277-8616 

100 
IJSTR©2021 
www.ijstr.org 

[6]. Fthenakis, V. and S. Trammell (2003). "Reference 
guide for hazard analysis in PV facilities." 
Brookhaven National Laboratory draft report. 
 

[7]. Lawley, H. (1974). "Operability studies and hazard 
analysis." Chem. Eng. Prog.70(4): 45-56. 
 

[8]. Galante, E., et al. (2014). "Risk assessment 
methodology: quantitative HazOp." Journal of 
Safety Engineering3(2): 31-36. 
 

[9]. McCoy, S., et al. (2000). "Hazid, a computer aid for 
hazard identification: 5. future development topics 
and conclusions." Process safety and 
environmental protection78(2): 120-142. 
 

[10]. Schuhmacher, M., et al. (2004). "Pollutants emitted 
by a cement plant: health risks for the population 
living in the neighborhood." Environmental 
research95(2): 198-206.  
 

[11]. Haddad, A., et al. (2012). "Hazard matrix 
application in health, safety and environmental 
management risk evaluation." THEORY AND 
CASES: 29.  
 

[12]. Khaviya and Kavitha. (2017). "A Risk Assessment 
Study on Occupational Hazards in Cement 
Industry."  
 

[13]. Hwang, J.-G., et al. (2010). Hazard analysis of train 
control system using HAZOP-KR methods. 2010 
International Conference on Electrical Machines 
and Systems, IEEE. 
 

[14]. Kotek, L. and M. Tabas (2012). "HAZOP study with 
qualitative risk analysis for prioritization of 
corrective and preventive actions." Procedia 
Engineering42: 808-815. 
 

[15]. Agrawal, N., et al. (2014). "Evaluation of Hazards 
in Crusher and Material handling of Cement 
Industry." International Journal on Emerging 
Technologies5(1): 17. 
 

[16]. KARAHAN, V. and C. AKOSMAN (2018). 
"Occupational Health Risk Analysis and 
Assessment in Cement Production Processes." 
Fırat University Turkish Journal of Science & 
Technology13(2): 29-37. 
 

[17]. Kumar, M. and M. K. Mishra "Risk Assessment in 
Cement Manufacturing Process." 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VO`LUME 10, ISSUE 03, MARCH 2021  ISSN 2277-8616 

101 
IJSTR©2021 
www.ijstr.org 

Appendix 
 

Table A1 

System: Coal Mill Segment Operating Mode: Operational Date: 12/05/2020 

Hazard Causes 
Method of 
Detection  

Effect/ 
Consequences 

Frequency 
Parameter 

Severity 
Parameter  

Risk 
Assessment 

Code 
Control Measures  

Fine Coal 
dust 

Violation of 
operational 

SOP's/ process 
disturbance 

Dust 
monitoring 

devices 

Can cause 
respiratory diseases 
which may 
aggravate to 
asthma. 

Bi-Weekly Medium  M 

SOP of PPEs in work place 
is mandatory, as well as 
specific PPEs are provided 
where required.  

Housekeepi
ng: 

Lubricants 

Overflow/ Oil 
seepages 

Necked eye 
Housekeeping: 
Slipping due to 
improper cleaning. 

Weekly Low  L 

 1). Leakages of lubricants 
may be avoided. 
2). Mope up the area after 
filing of lubricants                                    
3). Clean the spilled 
lubricant after each 
lubrication. 

Confined 
Space 

Inspection/Gap 
adjustment 

Gas 
monitoring 

devices/Temp
erature 
sensors 

a). Harmful gas. 
b. Excessively high 
temperature. 

Routine High  H 

1). Gas purging and 
ventilation should be 
proper. 
2). Testing and monitoring 
of the atmosphere. 
3). Before entering inside 
must insure temperature 
must be less than 50 
degree Celsius. 

Hot 
Environmen

t 

Inspection and 
Cleaning 

Temperature 
sensors 

Heat stroke. 
Quarterly/M

onthly in 
summer 

Medium  M 

Awareness sessions to be 
conducted regarding heat 
stroke so that appropriate 
action may be taken by the 
individual as well. 

Fire 
Spontaneous 
combustion of 

Coal 

Smoke 
detectors/Fire 

alarms 

Burning of skin and 
loss of property (in 
case of fire) 

Routine High  H 

1). Use water showering to 
down the temperature. 
2). Use of PPEs and 
fireproof dress must be 
ensured 

 
 

Table A2 

System: Pyro-Process/ Kiln Segment Operating Mode: Operational Date: Date: 12/05/2020 

Hazard Causes 
Method of 
Detection  

Effect/ 
Consequences 

Frequency 
Parameter 

Severity 
Parameter  

Risk 
Assessment 

Code 
Control Measures  

Grate cooler 
fan motors 

can run  

Kiln 
Inspection 

Tachometer 

Rotation of fan 
can create high 
dust and high-
pressure air. 

Bi-Weekly High  H 

1). Isolation motor is done as 
per Isolation/de-isolation 
procedure 
2). LOTOTO needs to be 
implemented. 

Low Oxygen 
Kiln 

Inspection 

Gas 
monitoring 

device 

a. Suffocation. 
b. Selflessness. 

Quarterly High  H 
1). Provide Air ventilation. 
2). Blower or fan can be used. 

Hot work 
environment 

Kiln 
Inspection 

Temperature 
sensors 

a). Muscle 
cramps 
b). Heat stroke. 

Routine Medium  M 

1). Should take rest and use 
drinking water. 
2). Awareness sessions to be 
conducted regarding heat 
stroke so that appropriate 
action may be taken by the 
individual as well. 

Exposure to 
Machinery 

Kiln 
Inspection 

Necked eye 

Hitting with shell 
cooling fans, 
utility lines or 
main drive 
cause severe 
injury. 

Routine High  H 
1). PPE's and workplace 
SOP's are in place. 
2). Competence and training. 
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Work at 
Height 

Kiln 
Platform 

Measuring 
Taps 

Falling Routine Medium  M 

1). Hand and power tools 
inspection check list is 
implemented. 
2). Install proper ladders and 
stepladders. 

 
 

Table B1 

Study Title: Pyro-Process/ Kiln Segment 
  Page of: XYZ 

HAZOP Team:  ABC and Its Members Date: 22/05/2020 

Part Consider: Rotary kiln (05 x 80 Mtr)and Allied equipment’s       

NO 
Guide 
Word 

Element Deviation 
Possible 
Causes 

Consequence Safeguard Action Required Action Allocated 

1 
More/ 
Less 

Flow less flow 
Contaminatio
n in the oil  

Operational 
problems, increase 
in temperature of 
the equipment, 
insufficient 
lubrication 

Proper 
sealing of 
the 
lubrication 
unit 

1. Dust sealing of the 
oil unit 
2. Proper fitting of the 
lines 
3. Filtration of the oil 

Manager 
Maintenance 

2 
High/ 
Low 

Temperatu
re 

Hot 
clinker 

Over feeding 
of kiln/cooler 
or under 
capacity of 
the allied 
equipment’s 

1. Disturbance in 
process parameters  
2. Lower 
operational life the 
conveyor belts  
3. Can cause 
damage/burn to 
workers. 

Avoid over 
feeding 

1. Operate the 
equipment’s within the 
design parameters 
2. Install extra cooling 
system to reduce the 
temperature of clinker. 
3. Water spray is also 
required. 

Manager 
Production/ 
Maintenance 
team 

3 
Early/ 
late 

Duration/ 
Frequency 

Late 
Operation 

Malfunctionin
g of the 
magnetic 
contactors 

Any deviation from 
the normal 
frequency of 
operation of I.D fans 
might cause 
material chocking of 
the equipment’s  

Trial of 
equipment 
before 
frequency 

1. Ensure quality 
magnetic contactors 
during procurement. 
2. Proper installation 
of the contactors 
3. Trial of the 
equipment before 
frequency. 

Manager E,I& C/ 
Kiln Coach 

4 
Overflo
w/ No 
flow 

Material 
Flow 

No Flow 

Malfunctionin
g of the 
blower- 
clearance of 
the lube 

Operational 
problems, chocking 
of the air lift system/ 
exhaust lines of the 
system 

Use of 
compressed 
air 

1. Blower lube 
clearance checking is 
required frequently. 

Manager utilities 

5 
Less/ 

Overflo
w 

Level Less 
Oil seepage 

from the 
sump 

Disturbance in 
up/down of the kiln 

Oil top up 
required 

1. Remove oil 
seepage permanently. 
2. Continuous oil top 
up is required 

Manager utilities 

 
 

Table B2 

Study Title: Coal Mill Segment 
 

Page of: 
 

HAZOP Team:ABC and Its Members  Date:22/05/2020 
 

Part Consider: ATOX-25 Coal Mill (Coal Vertical Grinding Mill) 

NO Guide Word Element Deviation Possible Causes Consequence Safeguard Action Required 
Action 
Allocated 

1 
Higher/ 
Lower 

Dust/ 
Emission 

Higher 
Dust 

1. Manual fine 
coal feeding  
2. Damaged filter 
bags in the bag 
house 

Operational 
problem: variation 
in delta pressure of 
the bag house 

Need to 
isolate that 
specific 
chamber 

1. Filter bags 
needs 
replacement  
2. Installation of 
G.1 sheets 
required to 
isolate feeding 
system. 

Manager 
Maintenance 
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2 
Increased/ 
Decreased 

Carbon 
Monoxid
e gas 

Increase
d CO 
Emission 

1. Fresh air 
infiltration into the 
system 
2. Improper 
sealing 

Explosive nature of 
CO might cause 
explain in process 
bag house of coal 
mill 

Proper 
sealing 
required 

1. Flase air 
continuously 
monitoring 
required,  
2. CO tripping 
limitation must 
be available in 
the system 

HOD 
Production 
HOP Process 
Optimization 

3 
Isolation/ 
Deisolation 

Electrical 
Energies 

No 
Isolation 

1. Human error  
2. Workload  
3. Limitation/ 
Malfunction of the 
panel 

1. Can cause 
damage/burn to 
human body  
2. 
Burn/malfunctionin
g of 
equipment’s/contro
l panel 

LOTOTO 

1. LOTOTO (Log 
out, tag out and 
try out) 
2. By continues 
checking/verifyin
g for local as well 
as from C.C.R 
(Central control 
unit) 

HOD E.I &C 

4 
Flow/No 
flow 

Coal 
Flow 

No flow 

1. Increased 
clearance of fuller 
pump lubes  
2. Malfunctioning 
of fuller pump 
parts 

Variation in 
process 
parameters and 
chocking of fuller 
pump suction lines 

Monitoring 
of Fuller 
pump load 

1. Mongering of 
process 
parameters  
2. Continuously 
checking of lube 
clearance 

Manager 
Maintenance 
Manager 
Production 

 
 


