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Abstract-"Change is the only permanent thing in this world" quoted by the Greek philosopher, Heraclitus, fits perfectly right 

for the industrial setting as well. In the current world of industrialization, the race to make any business successful leads to lot 

of dynamic conditions at workplace. Be it capacity enhancement of equipment and facility OR introduction of new aspect in 

technology & process to increase production quantity and quality, generates the need of Change. The Change is intended for 

good & useful purposes, however it has potential to add new hazards & risks and aggravate the existing ones. Disasters in the 

past have proved that if changes are not handled cautiously they can prove very costly. Lessons learnt from the past incidents 

and disasters have emphasized the need for Managing Change Safely. Management of Change (MOC) is one of the key aspect 

required to be complied as per many legal & regulatory requirements in several countries. This paper explores the 

requirements of the procedural details for Management of Change by deliberating on the various stages involved in handling 

Changes in an operating facility. Management of Change will typically comprise five key steps - Screen, Review, Approve, 

Implement, and Close. By implementing & maintaining a sound MOC Procedure, the industries, by managing hazards & 

risks, will make sure there are ZERO incidents, injuries & illnesses. Overall it means no suffering by injured/deceased and 

family, it also means no breach of laws & regulations, no penalties & compensations to be paid, no lost time, no business 

interruption and no financial losses. 
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I. INTRODUCTION 
 

Any manufacturing or process industry, during its lifetime, 

requires several modifications because of improvements 

such as reduction of energy consumption, improved ease 

and flexibility in operation, increased reliability of 
equipment and equipment components, etc.  

 

A change is any alteration, whether temporary or 

permanent or under any emergency, that could affect the 

control or integrity of a system. Changes can possibly 

invalidate prior risk assessments and cause new hazards. 

When changes in technology or facilities are necessary, 

they must be managed such that safety of plant, personnel, 

environment and reputation of the company is not 

endangered. 

 

II. LITERATURE REVIEW 
 

1. Lesson from Past Accidents: 

Several major disasters which struck the chemical, 

petrochemical and oil & gas industries have been the 

trigger for the major concern over the management of 

hazardous activities. 
 

Flixborough (1974): An explosion event was initiated 

from a short lived change. The plant personnel decided to 

bypass a reactor temporarily that was leaking. Temporary 

piping was installed to bypass the faulty reactor and 

process was continued. However, the changes were done 

hastily with the subsequent shortfalls, which led to loss of 

integrity of the piping and subsequently release of 

cyclohexane and therefore the explosion. 

 

Bhopal (1984): A runaway reaction, initiated the disaster, 

involving water leaking through a jumper line into Methyl 

Isocyanate. A poor management of change of installing the 
jumper line (without any hazard assessments of the 

change) is one of the contributing factors among other 

factors that led to the disaster. 

 

CONDEA Vista Fire & Explosion (1998): Fire and 

explosion in a reaction vessel occurred due to Company 

changing the facility process technology and switched 

from direct addition of aluminium chloride to powdered 

aluminium into the reactor, where it combined with 

hydrogen chloride to form the necessary aluminium 

chloride. After a short while, when the plant switched to 

the new process, the reactor became contaminated with a 
sludgy catalyst residue.  

 

The sludge had settled in the vessel, plugging the bottom 

outlet nozzle. Efforts of de- plugging using water & steam 

led to reaction & the reactor vessel exploded. 
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IOSH Magazine[1] (Aug. 2020) mentions that there has 
been an increased number of major accidents at industrial 

facilities globally as many have come back online post- 

lockdown due to COVID. This includes the reopening of 

an LG gas plant in Visakhapatnam, India when the plant 

was brought back from shutdown and a gas leak tragically 

killed 12 people in May‟20.  

 

There have also been reports of similar incidents at 

industrial facilities restarted in other parts of Asia, as well 

as Italy, Turkey and the US. The COVID Lockdown 

brought a major change to the whole world including the 

manufacturing and process industries.  
 

IOGP[2] mentions that inadequate management of change 

is one of the top 3 causal factor for major process safety 

events since 2014. 

 

Hale &Hovden[3] mentions that the irony of these 

disasters was that it happened in high technologies 

industries which individuals had believed to be 

appropriately managed by well developed, high 

bureaucratic safety systems. Investigations result showed 

that the basis causes implicated quite technical or human 
failures. 

 

Jens Rasmussen et al[4] has noted that we tend to work 

out, in accident analysis, only what are we trying to find. 

Only until up to 1980‟s that we had not considered poor 

management of uncontrolled changes as a root reason for 

such accidents. 

 

OSHA[7] believes that envisaged changes to a process 

must be meticulously assessed to completely evaluate their 

impact on employee safety and health and define the 

needed changes to operating procedures. 
 

AIChE CCPS Guidelines[8] mention that managing 

changes to processes over the lifetime of a facility is a 

vital element of Risk Based Process Safety. The MOC 

helps confirm that changes to a process do not 

unknowingly introduce new hazards or increase risk of 

existing hazards. 

 

Jack Chosnek[9] emphasized that there are three 

elements, which are crucial for having a successful 

change: 

 Technical description helps to ensure that the proposed 

change will be implemented, as it is desired. 

 A good safety assessment will ensure that the change 

doesn‟t increase in risk or jeopardize the safety of the 

existing process. 

 The Pre-Start up Safety Analysis (PSSR) ensures that the 

desired change was implemented as intended. 

 

2. Regulatory Overview: 

The major hazardous disasters had provided impetus, 

worldwide for authorities to develop legislation and 
regulations to reduce or eliminate the potential of the 

occurrence of future events. 

 

OSHA PSM Standard - 29 CFR 1910.119[5] integrates 

MOC as one of the 14 elements. It covers the necessities 

for the management of hazard related to the choice on 

whether to permit a change to be made, necessary risk 

control and follow up measures. 

 

The Madhya Pradesh Factories Rules-1962[6], 
Schedule XI, Part II - Section 15 (4) states that all repair 

work including alteration, modification and addition to the 
plant, equipment and machinery shall be done under the 

supervision of a responsible person. A procedure to ensure 

safety and health of person doing the work shall be 

established. 

 

III. PROBLEM STATEMENT 
 

Following inferences are drawn from Literature Review 

Various researches implies that process safety incidents 

are more frequent during start-up and shut-down than 

during normal operations. 

 

A Management of Change is vital in any facility to ensure 

that: 

 The change does not induct new hazards to the facility or 

increase existing risks and potential hazards are 

adequately managed. 

 The change does not incapacitates / threatens any safety 
barriers in place. 

 Changes are adequately designed, reviewed, assessed & 

authorized by competent people and properly 

documented. 

 

Failure to address all relevant aspects of a change is a 

factor in many incidents and poor business decisions. Any 

Change to plant, process or people might introduce risk 

and have unintended consequences. 

 

The objectives of this study is to analyse the requirements 
of Management of Change (MOC) Procedure & to 

conduct case studies from industries for practical 

application. 

 

IV. METHODOLOGY 
 

The project work starts with the preliminary research work 
through existing literatures, legal requirements, discussion 

with industry experts etc. An understanding of PSM 

structure and its elements is made through OSHA CFR 

1910.119. The MOC element is analysed in detail for 

what, why & how along with its implementation 

framework, procedural requirements. A Case Study is 

discussed for the practical applicability understanding. 
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Preliminary Research Work 
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OSHA CFR 1910.119 

 

Analysis of Management of 
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Study the Framework & 

Requirements of MOC 

 

Analysis of probable errors in 

MOC implementation 
 

Case Study 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Fig 1. Methodology. 

 

V. MANAGEMENT OF CHANGE (MOC) 

PROCEDURE 
 

1. OSHA Requirement of MOC: 
MOC is one of the 14 elements integrated in the PSM 

standard of 29 CFR 1910.119 of OSHA.The MOC 

element covers the review and authorization process for 

evaluating proposed adjustments to process chemicals, 

technology, equipment and facilities prior to 

implementation to ensure unforeseen new hazards are not 

introduced and the risk of existing hazards could not 

increase significantly.  

 

OSHA highlighted in the requirement under 29 CFR 

1910.119(l)(1) that written procedures must be established 

and implemented procedures to manage changes except 
replacement in kind to process chemicals, technology, 

equipment, and procedures, and change to facilities that 

affect a covered process. 

 

2. MOC Process: 

It typically comprises of five key steps; Screen, Review, 

Approve, Implement, and Close. 

 

2.1 Screen: To ensure the proposed change is justified and 

necessary, meets the conditions of MOC process and has 

sufficient details to enable the reviewers to fully 
understand the purpose, scope and context of the 

change. 

2.2 Review: To ensure the proposed change is evaluated, is 

risk assessed, issues arising from the proposed change 

are identified and documented and correct approval 

level is identified. 

2.3 Approve / Reject: To ensure the proposed change, if 

approved, is authorized for implementation at the 
correct level & endorsed if required OR if rejected, 

the reasons for rejection are recorded & the originator 

is informed. 

2.4 Implement: To ensure the proposed change is 

documented, registered, planned, communicated, has 

required training identified and has been reviewed for 

readiness before start-up. 

2.5 Close-Out: To ensure the proposed change has all 

documentation completed, has suitably trained 

personnel and has been communicated effectively 

within the organization. 

 

 
Fig 2. MOC Process. 

 

3. MOC Procedure: 

3.1 Recognizing Change: is the most complicated part of 

management of change. The most significant initial 

point for the program is clearly distinguishing what 

change is under the MOC process and which is not? A 

lack of clear definition effectively flaws an MOC 

program‟s effectiveness, creating loopholes for those 
who wish to bypass the process. 

3.2 Criteria for Recognizing Changes Requiring 

aFormal MOC:shall be defined. Options shall include 

making no change. The proposed change must be 

reviewed in line with correct procedure and decide 

whether MOC is required or not. Table I describes the 

Types of Changes and Criteria for requirement of MOC. 

3.3 Evaluation of Potential Impacts arising from the 

Proposed Change: Evaluation process shall include 

both those impacted by the Change and subject matter/ 

technical experts, use recognized hazard evaluation and 
risk assessment & control techniques. Legal impacts, 

training & competency requirements shall be evaluated. 

A PSSR shall be completed prior to commissioning 

emergency/temporary/permanent Change. 

3.4 Management of Change Work Plan: Documentation 

of actions required, their status and relevant 

authorizations are required to manage the Change such 

that any associated HSE and Operational risks are 

addressed. This includes the schedule for the Change, 
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the schedule for closing the MOC, and any control 

measures to be implemented regarding equipment, 
facilities and process, operations, maintenance, 

inspection and repair procedures, training, personnel and 

communication and updating of engineering records & 

drawings and other documentation and Specific 

conditions relating to ensuring compliance. 

3.5 Requirements for Documentation and an MOC 

Register:  
Documentation of information is an important pre-

requisite to effective Change management from clarity of 

the design intent, purpose for controls and tracking 

requirements to enable informed authorizations. 

It shall formally document the following information: 

 Accountable person for the proposed Change. 

 Reason and justification for the proposed Change. Any 

departures from original design intent should be 

recognized. 

 Details of the proposed Change. 

 Details of the Change evaluation and the names of those 

who took part. 

 Details of the Change management work plan actions, 

their status and all authorizations. 

 Time limitations for temporary/emergency Change and 

authorization of any temporary /emergency Change. 

 Cost impact. 

 External impacts, if applicable. 

 Authorization to commission the Change. 

 Other information identified by the Change Review 

team as relevant to the MOC process. 

 

There shall be a MOC register (may be physical or 

electronic), categorized as for the different types of 

Change, which records all proposed Changes and their 

status (Completed, in progress or rejected).  

 
3.6 Communication of Changes: It is vital for the safe 

execution of MOC processes that all those that can be 

impacted by any Change are aware of the Change and how 

it may impact on them. 

 

3.7 Evaluation of the Effectiveness of the Management 

of Change: In order to maintain a consistently high 

standard of Management of Change process it is essential 

that regular evaluation of the application of the MOC 

process is carried out. It shall include the quality of 

individual Changes & the effectiveness of the overall 
process. 

Evaluation procedures and auditing requirements shall be 

documented and confirm the following- 

 Is MOC process being applied correctly 

 Thorough risk assessments are being conducted by 

competent personnel 

 Change managers and trained and competent Change 

management teams are involved. 

 Emergency, Temporary and permanent MOC‟s are 

closed in a defined time period. 

 

Table 1. Types of Changes & Criteria for MOC. 

Like-for-
Like 

A change that results in a component and/or 

item being replaced by another that is the 
same in specification is termed a„like-for-

like‟changeanddoesnotrequireanMOCto 

beraised. 

New for 

Old 

Changes that require old items/components 

being replaced by new will not require an 

MOC provided they fulfil the criteria in Sr. 

No. 1. If there are any differences, e.g. design, 

material& size then an MOC is required. 

Upgrades 

Any upgrades in line with Sr. No. 1 and 2 

above will not require an MOC. If the 

implementation of the upgrade requires 

changes to configurations like structural 

and/or mode of operation thenMOC will be 

required. 

Change

 to 

Design 

A change in design for improvement in 

performance, operability or layout will 

requirean MOC. 

Changes
 to 

Process 

Conditions 

Changes to the process conditions 
e.g. raised temperatures and pressures etc., 

will require an MOC. 

Change
 to 

Material 

Specificati

on 

Changes in material specification of systems, 

equipment, components etc., will require 

anMOC. 

Changes to 

Size 

Changes to size e.g. pipe diameter, cable 

thickness, pump or compressor capacity, 

valvesetc. will require an MOC. 

Control 
Systems 

Any changes to control systems except tuning 
and algorithms willrequire an MOC. 

Changing 
Documents 

Changes to documentation, which 

affects the intent of the document, will require 
an MOC to be raised. 

 

VI. CASE STUDY 
 

The Case Study is focused on the analysis of MOC 

Requests raised during 2020 (Jan. 2020 to Sept. 2020) at a 

Production Cluster comprising of five Oil Gathering 

Facilities of an Onshore E&P Operating Company (“XYZ 

Company”). 
Note: Company related safety issues, policies, data & 

information are often considered to be confidential and 

hence the name of the involved company in the case study 

has been withheld and therefore termed as “XYZ 

Company”. 
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1. Analysis of MOC Requests raised: 
There were total forty-three (43) MOC requests raised 

during the period of Jan.‟20 to Sept.‟20. 

 

1.1 MOC Status Analysis: An analysis of status (as 

shown in Table II & Fig. 3) of MOC requests reveal that 

 

 Around 49% MOC are implemented on field 

 Around 14% MOC are pending for field implementation 

 Around 9% MOC are approved, however MOC package 

preparation is in progress 

 Around 11.5% MOC requests are under review 

 Around 16% MOC requests are cancelled/rejected 

 

Table 2. MOC Status. 

 

MOC Status as on Oct-2020 

Approved.MOCPackageunderprogress. 4 

MOC Package Issued. Awaiting field 

implementation. 

6 

Implemented 21 

UnderReview 5 

Cancelled 7 

 

 
Fig 3. MOC Status Bar Chart. 

 

1.2 MOC Type Analysis: An analysis of MOC Type (as 

shown in Table III & Fig. 4) of these MOC requests reveal 
that majority (93%) of the MOC Requests were for 

Permanent Change and just a couple of requests were 

raised for Temporary Change. There was a single instance 

of Emergency Change requirement. 

 

Table 3. MOC Type. 

 

MOCType 

Permanent 40 

Temporary 2 

Emergency 1 

 
 

Fig 4. MOC Type Bar Chart. 

 

1.3 Analysis of Type of Changes: Based on the need of 

the facility and the Company, the Changes were requested 

in different area/machinery of the facility. Table IV and 

Fig. 5 reveals that majority of MOC requests were raised 

for design changes (40 %) and changes for upgrades 

(21%). 
 

Table IV: Type of Changes1 

 

TypeofChanges 

Design 17 

Instrumentation 4 

ControlSystem 6 

Upgrade 9 

Size 6 

MaterialSpecification 1 

 

 
Fig 5. Types of Changes. 

 

1.4 MOC Open/Close Status Analysis: Out of total forty-

three (43) MOC requests raised, there were twenty- one 
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(21) which were implemented on field. A scrutiny of these 

21 MOCs shown that 11 (52 %) were closed and 10 (48%) 
were open in the MOC Register. Refer Fig. 6. 

 

 
 

Fig 6. MOC Open/Close Status. 

 

2. Inference of Case Study: 

After a review of forty-three MOC requests raised 

between Jan‟20 and Sept‟20, it can be inferred that the 

lion's share of MOC implemented are of permanent nature 

and related to design and upgradation. This can be 

justified by the old age of the oil gathering facilities, 

which are being operated since decades. The Company has 

a well-defined established MOC Procedure; however, it 

needs improvement in formal closure of the MOCs as the 
number of MOC not closed formally is high. 

 

VII. PROBABLE ERRORS IN MOC 

IMPLEMENTATION 
 

A review of incidents across industry indicates that the 

reasons of ineffective management of change process are 

as follows: 

 Focusing only on the anticipated benefits of the Changes 

without properly considering the possible disadvantages. 

 Focusing on technical change rather than all types of 

change e.g., organizational, materials and legal and 

regulatory requirements. 

 Organisations fail to communicate changes to the people 

affected by the change. 

 Organisations fail to update or revise key documents such 

as operating/maintenance procedures. 

Therefore, a formal process that is used to manage any 

change from conception, implementation through to 

closure is essential for identifying foreseeable potential 

hazards and managing their associated risks. 

 

VIII. CONCLUSION 
 

It is imperative that a systematic procedure is established 

for effecting the Changes to avoid any adverse safety 

repercussions. The intent of the Management of Change 

(MOC) is to manage/mitigate the hazards & risks arising 

from modifications to technology, equipment, facilities, 

processing conditions, material etc. All plant changes 
should be identified and reviewed prior to their 

implementation and the impact of design, operational and 

procedural changes on process safety should be addressed 

and controlled/mitigated.Industries shall employ an 

effective formal, systematic process to document, 

evaluate, approve and communicate emergency, temporary 

and permanent changes that could impact safe, reliable and 

compliant operating activity. 
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