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Management of ChangeManagement of Change

1.  Why manage change?1.  Why manage change?

2.  What is a "change"?2.  What is a "change"?

3.  What types of changes need to be managed?3.  What types of changes need to be managed?

4 What is needed to manage changes?4 What is needed to manage changes?4.  What is needed to manage changes?4.  What is needed to manage changes?

5.  What considerations need to be addressed?5.  What considerations need to be addressed?

6.  What about temporary and emergency changes?6.  What about temporary and emergency changes?

7.  What information needs to be updated?7.  What information needs to be updated?

8.  What else needs to be done pre8.  What else needs to be done pre--startup?startup?

9.  How are changes communicated?9.  How are changes communicated?



Management of ChangeManagement of Change

1.  Why manage change?1.  Why manage change?

If you want to make enemies, If you want to make enemies, 
try to change something.try to change something.

-- Woodrow WilsonWoodrow Wilson

REVIEW

During “normal operation,”

all hazards are contained

Hazards

and controlled, so the plant

is operating safely.

Key concept

Changes Changes 
either

(1) shift the bounds of “Normal Operation”(1) shift the bounds of Normal Operation

or

(2) put the facility into an “Abnormal Situation”

Flixborough, England 1974



DISCUSSION

ChangesChanges
either

(1) shift the bounds of “Normal Operation”(1) shift the bounds of Normal Operation

or

(2) put the facility into an “Abnormal Situation”

Which of these occurred at Flixborough?

Management of ChangeManagement of Change

1.  Why manage change?

2.  What is a "change"?2.  What is a "change"?

What is a “change”?

Definition:

Change.  Any addition, process 
modification or substitute itemmodification, or substitute item 
(e.g., person or thing) that is not 
a replacement-in-kind.

- CCPS 2008c Glossary



What is a “replacement-in-kind”?

Definition:

Replacement-in-kind (RIK).  An item 
(equipment, chemicals, procedures, ( q p , , p ,
organizational structures, people, etc.) 
that meets the design specification, if 
one exists, of the item it is replacing.

- CCPS 2008c Glossary; see Appx. A for change vs RIK examples

What is a “replacement-in-kind”?

Additional information in RIK definition:

• This can be an identical replacement or any other 
alternative specifically provided for in the design 
specification as long as the alternative does not inspecification, as long as the alternative does not in 
any way adversely affect the function or safety of 
the item or associated items.

What is a “replacement-in-kind”?

Additional information in RIK definition:

• For nonphysical changes (relating to procedures, 
personnel, organizational structures, etc.), no 
specification per se may existspecification per se may exist.

• In these cases, the reviewer should consider the 
design and functional requirements of the existing 
item (even if nothing is written down) when 
deciding whether the proposed modification is an 
RIK or a change.

DISCUSSION

Is the following a change or a replacement in kind ?

1 Adding a block valve beneath a pressure relief 
valve so the relief valve can be removed and tested 

hil h i ill i iwhile the system is still in operation.

2 Making minor editorial changes or typographical 
corrections to an operating procedure.

3 Adding a break room inside the control building.



DISCUSSION

Is the following a change or a replacement in kind ?

4 Ordering the same chemical ingredient from a 
different supplier.

5 Bringing on board a new production supervisor.

6 Installing a gear pump with the same motor, flow 
capacity and materials of construction as the piston 
pump it is replacing.

DISCUSSION

Is the following a change or a replacement in kind ?

7 Sampling a waste stream on Tuesday and Friday 
of each week instead of Monday and Thursday.

8 Replacing a section of piping with a higher grade 
of steel. 

9 Going from 8 hour shifts to 12 hour shifts.

10 Changing a process setpoint within previously 
established safe operating limits.

Management of ChangeManagement of Change

1.  Why manage change?

2.  What is a "change"?

3.  What types of changes need to be managed?3.  What types of changes need to be managed?

What is a “change”?

There are many types of changes, such as:

• Equipment changes

• Procedural changes

• Chemical changes

• Process changes

• Control / limit changes

• ITM changes

• Personnel changes

• Infrastructure changes

All must be
managed !



DISCUSSION:
Give one example of each type of change.

Equipment change -

• Procedural change -

• Chemical change -

• Process change -

DISCUSSION: Give one example of each type.

• Control / limit change -

• ITM change -

• Personnel change -

• Infrastructure change -

Reminder

** Changes that are proposed as improvements
can have unintended consequences, so must 
be managed like all other changes! **

Example:  Chernobyl disaster  (see CCPS 2008b).

“Any change, even a change for the better, is always 
accompanied by drawbacks and discomforts.” - Arnold Bennett

DISCUSSION

Give some reasons why a permanent 
change might need to be made to a 
process plant.

It is not necessary to change. It is not necessary to change. 
Survival is not mandatory.Survival is not mandatory.

-- W. E. DemingW. E. Deming



Management of ChangeManagement of Change

1.  Why manage change?

2.  What is a "change"?

3.  What types of changes need to be managed?

4 What is needed to manage changes?4 What is needed to manage changes?4.  What is needed to manage changes?4.  What is needed to manage changes?

MOC ingredients for success1

To manage change successfully and safely, you 
must have:

• A robust management-of-change program in place

• Clear ownership of the program and its constituent• Clear ownership of the program and its constituent 
parts

1CCPS 2008b p. 193

MOC program essential elements2

Essential elements of a robust MOC program:Essential elements of a robust MOC program:

11 Agree on the technical justification for the change
– at the appropriate management level

22 Risk-assess the proposed change
– Using a multi-disciplined team of competent people

– Including specialists and vendors when needed

2CCPS 2008b pp. 193-194

MOC program essential elements

Essential elements of a robust MOC programEssential elements of a robust MOC program ((cont’dcont’d))::

33 Put in place a rigorous design approval system
– To ensure that the proper engineering standards are 

applied to the designapplied to the design

– To ensure any deviations from design are approved by 
an engineering authority of sufficient knowledge and 
experience

44 Write formal operating procedures for the change
– Train all staff who are directly affected

– Obtain confirmation that training has been effective



MOC program essential elements

Essential elements of a robust MOC program Essential elements of a robust MOC program ((cont’dcont’d))::

55 Carry out a pre-startup safety review to:
– Ensure all recommendations from the risk assessment 

process have been incorporated into the designprocess have been incorporated into the design

– Ensure any deviations from established standards or 
practices have been approved at the appropriate level

– Confirm that all integrity testing has been successfully 
completed

– Confirm that operating procedures and training are 
complete

MOC program essential elements

Essential elements of a robust MOC program Essential elements of a robust MOC program ((cont’dcont’d))::

66 Monitor the period of change closely
– With people of sufficient knowledge and experience

Feeding back any lessons learned for the benefit of– Feeding back any lessons learned for the benefit of 
future projects

Management of ChangeManagement of Change

1.  Why manage change?

2.  What is a "change"?

3.  What types of changes need to be managed?

4 What is needed to manage changes?4.  What is needed to manage changes?

5.  What considerations need to be addressed?5.  What considerations need to be addressed?

MOC considerations

All staff must follow a written MOC procedure to 
assure that all of the following considerations are
addressed prior to making any change:

• Technical basis for the proposed change

• Impact of change on safety and health

• Modifications to operating procedures

• Necessary time period for the change

• Authorization requirements

- U.S. OSHA Process Safety Management Standard, 29 CFR 1910.119(l)(2)



MOC considerations

Aids in developingAids in developing // implementing an MOC procedure:implementing an MOC procedure:

• Workflow diagrams
– See Simplified MOC Flowchart on last 2 slides

Forms• Forms
– Example forms given in CCPS 2008c appendices

• Electronic MOC tracking systems
– From simple to sophisticated

– Can tie into plant’s work order system

– Can inform personnel by email

– Can route MOCs for approvals

DISCUSSION

Discuss the lockout near-miss situation.

• What could have happened?

• How could this been avoided?

• Where does this fit into Management of Change?



Management of ChangeManagement of Change

1.  Why manage change?

2.  What is a "change"?

3.  What types of changes need to be managed?

4 What is needed to manage changes?4.  What is needed to manage changes?

5.  What considerations need to be addressed?

6.  What about temporary and emergency changes?6.  What about temporary and emergency changes?

What is a “temporary change”?

Definition:

Temporary change.  A change that is 
implemented for a short, predetermined, p , p ,
finite period.

- CCPS 2008c Glossary

DISCUSSION

Give some reasons why a temporary
change might need to be made to a 
process plant.

Temporary changes

“Temporary” changes have led to many severe 
process safety incidents.

• Flixborough (1974) is an example of a temporary 
equipment modification

• See CSB 2001 (on CD-ROM)
for two incidents involving 
deviations from normal 
operating procedures due 
to abnormal situations



Temporary changes

A temporary change must go through the same 
documentation, review and authorization 
procedure as a permanent change.

IN ADDITION:

• Change is only authorized for a specific time 
period

• Plant must then be put back to its original state

What is an “emergency change”?

Definition:

Emergency change.  A change needed in 
a situation where the time required for q
following the normal MOC procedure could 
result in an unacceptable safety hazard, a 
significant environmental or security 
incident, or an extreme economic loss.

- CCPS 2008c Glossary

DISCUSSION

Give some reasons why an emergency
change might need to be made to a 
process plant.

Emergency changes

Typical considerations for emergency changes:

• Have a procedure in place ahead of time to deal 
with emergency changes, including authorization 
requirements

• Obtain and document at least verbal approval 
from line management (often the plant manager 
or designee)

• Communicate the change to all affected persons

• Follow up through the normal MOC process as 
soon as possible



Management of ChangeManagement of Change

1.  Why manage change?

2.  What is a "change"?

3.  What types of changes need to be managed?

4 What is needed to manage changes?4.  What is needed to manage changes?

5.  What considerations need to be addressed?

6.  What about temporary and emergency changes?

7.  What information needs to be updated?7.  What information needs to be updated?

Information updates

The MOC procedure needs to assure that
all information defining “normal operation”
is updated when changes are made; e.g.:

• Process safety information, includingProcess safety information, including

– Drawings

– Chemical data

– Equipment files

– Process chemistry

– Facilities design data

– Material /energy balances

– Safe upper and lower limits

Information updates

The MOC procedure needs to assure that
all information defining “normal operation”
is updated when changes are made; e.g.:

• Process safety informationProcess safety information

• Written procedures
– Operating

– Maintenance

– Emergency

– Safe work practice

Information updates

The MOC procedure needs to assure that
all information defining “normal operation”
is updated when changes are made; e.g.:

• Process safety informationProcess safety information

• Written procedures

• Inspection/testing/maintenance schedules



Information updates

The MOC procedure needs to assure that
all information defining “normal operation”
is updated when changes are made; e.g.:

• Process safety informationProcess safety information

• Written procedures

• Inspection/testing/maintenance schedules

• Control system documentation

DISCUSSION

What are some challenges to getting the 
process safety documentation updated?

How can they be overcome?

Management of ChangeManagement of Change

1.  Why manage change?

2.  What is a "change"?

3.  What types of changes need to be managed?

4 What is needed to manage changes?4.  What is needed to manage changes?

5.  What considerations need to be addressed?

6.  What about temporary and emergency changes?

7.  What information needs to be updated?

8.  What else needs to be done pre8.  What else needs to be done pre--startup?startup?

Pre-startup safety reviews

PSSRPSSR =   pre-startup safety review



Pre-startup safety reviews

A PSSR confirms that, before re-starting a process:

 Construction and equipment is in accordance
with design specifications

 Safety, operating, maintenance, and emergency
d i l d d tprocedures are in place and are adequate

 Training of each employee involved in operating
a process has been completed

 Modified facilities have completed the MOC process

 For new facilities, a process hazard analysis has
been completed and recommendations are resolved

- U.S. OSHA Process Safety Management Standard, 29 CFR 1910.119(i)(2)

Pre-startup safety reviews

Key elements of successful PSSRs:

• Performed by team of knowledgeable persons

• Includes a field inspection of modified facilities

• Uses a checklist to ensure completeness
(see CCPS 2007b)

• Generates list of pre-startup follow-up items

• Is integrated with the MOC procedure

Pre-startup safety reviews

Note:

• Larger projects may require multiple PSSRs

• Non-physical changes, such as modifications to 
operating procedures may not require PSSRsoperating procedures, may not require PSSRs

• PSSRs are part of the more general idea of 
“operational readiness” (see CCPS 2007a)

Management of ChangeManagement of Change

1.  Why manage change?

2.  What is a "change"?

3.  What types of changes need to be managed?

4 What is needed to manage changes?4.  What is needed to manage changes?

5.  What considerations need to be addressed?

6.  What about temporary and emergency changes?

7.  What information needs to be updated?

8.  What else needs to be done pre-startup?

9.  How are changes communicated?9.  How are changes communicated?



Communication of changes

Inform of and train in the change:

WHO?

• Employees involved in operating a process

• Maintenance and contract employees whose job 
tasks will be affected by a change in the process

WHEN?

• before starting up the process or affected part of 
the process.

- U.S. OSHA Process Safety Management Standard, 29 CFR 1910.119(l)(3)

Communication of changes

Inform of and train in the change:

HOW?

• Train through plant training program when needed
– Use appropriate techniques

– Verify understanding

• Otherwise inform, such as by
– Safety meetings

– Beginning-of-shift communications

– E-mail

• Document training / informing

Communication of changes

Inform of and train in the change:

WHAT?

• Physical changes

• Personnel or responsibility/accountability updates

• Operating/maintenance procedures

• Emergency procedures; Emergency Response Plan

• Safe work practice procedures

• Control limits or practices

For Discussion

A process manufactures a key chemical intermediate 
by an exothermic chemical reaction.

The plant chemist has an idea that if a particular new 
catalyst is used, the yield will be increased by 5%.

• This change might lead to what kinds of process 
safety issues?

• What kind of training or informing might be 
needed?



MOC “To Do” List

 Regularly train all staff to recognize change.
– MOC awareness training

– Changes vs RIKs

– Refresher training

MOC “To Do” List

 Regularly train all staff to recognize change.

 Follow a written procedure to manage changes.
– Assign roles, responsibilities and accountabilities

– Include temporary and emergency changesInclude temporary and emergency changes

– Describe the entire process for managing changes

NOTE:  Different procedures can be followed for different 
types of changes (equipment, personnel, control system, 
operating procedure changes, etc.)

MOC “To Do” List

 Regularly train all staff to recognize change.

 Follow a written procedure to manage changes.

 Review all proposed changes for safety impact.

MOC “To Do” List

 Regularly train all staff to recognize change.

 Follow a written procedure to manage changes.

 Review all proposed changes for safety impact.

 Have all changes approved before making them.



MOC “To Do” List

 Regularly train all staff to recognize change.

 Follow a written procedure to manage changes.

 Review all proposed changes for safety impact.

 Have all changes approved before making them.

 Properly reverse all temporary changes.
– Go back to exactly how it was before, or do a MOC

– Don’t exceed the authorized time limit

– Go through the MOC process again to make permanent

– Inform all affected persons of the reversal

– Document the reversal 

MOC “To Do” List

 Regularly train all staff to recognize change.

 Follow a written procedure to manage changes.

 Review all proposed changes for safety impact.

 Have all changes approved before making them.

 Properly reverse all temporary changes.

 Update all affected process safety information.

MOC “To Do” List

 Regularly train all staff to recognize change.

 Follow a written procedure to manage changes.

 Review all proposed changes for safety impact.

 Have all changes approved before making them.

 Properly reverse all temporary changes.

 Update all affected process safety information.

 Communicate changes to all affected persons.
– Including reversal of temporary changes

– Re-training may be required for some changes

MOC “To Do” List

 Regularly train all staff to recognize change.

 Follow a written procedure to manage changes.

 Review all proposed changes for safety impact.

 Have all changes approved before making them.

 Properly reverse all temporary changes.

 Update all affected process safety information.

 Communicate changes to all affected persons.

 Field-inspect changes before re-starting.



MOC “To Do” ListMOC “To Do” List

 Regularly train all staff to recognize change.

 Follow a written procedure to manage changes.

 Review all proposed changes for safety impact.

 Have all changes approved before making them.

 Properly reverse all temporary changes.

 Update all affected process safety information.

 Communicate changes to all affected persons.

 Field-inspect changes before re-starting.

Final Suggestions

• Assign an MOC Coordinator who is
– Knowledgeable

– Consciencious

– Persistent
– Detail-oriented

– Well-organized

Final Suggestions

• Assign an MOC Coordinator

• Keep an MOC Log

– E.g., spreadsheet by MOC number

– Keeps track of status of all MOCs– Keeps track of status of all MOCs

– Helps ensure temporary MOCs do not exceed 
authorized closure date

– Helps report key MOC metrics to management

Final Suggestions

• Assign an MOC Coordinator

• Keep an MOC Log

• Complete PSSR follow-up items before restarting
Si– Signage

– Painting

– Insulation

– Clean-up

– Procedure revisions and approvals

– Training and Communications

– Paperwork

– etc.



Final Suggestions

• Assign an MOC Coordinator

• Keep an MOC Log

• Complete PSSR follow-up items before restarting
Si– Signage

– Painting

– Insulation

– Clean-up

– Procedure revisions and approvals

– Training and Communications

– Paperwork

– etc.

Possible exception:
Red-lined P&IDs not re-drafted

Final Suggestions

• Assign an MOC Coordinator

• Keep an MOC Log

• Complete PSSR follow-up items before restarting

• Don’t short-cut the safety & health review!
– (Same as the risk assessment)

Simplified MOC Flowchart

START Anyone proposes a change

RIK?

Yes

No

RFC = “Request for Change”
• Describe what is to be changed
• Identify the type of change
• Document the technical basis
• Specify a time limit if any

Originator 
fills out a
RFC form

Proceed

MOC not required
Required level of
risk review decided

Perform risk review

• What-If, HAZOP,
Safety Review, etc.

• Use required participants
per MOC procedure

Complete tasks 
identified by review

• Answer questions raised
• Implement risk-control

measures

Next slide

Simplified MOC Flowchart (continued)

Authorize change

Execute change Update PSI, procedures, etc. Train/ inform personnel

From previous slide

END

Check operational readiness (PSSR)

Start up or re-start

Temporary
change?

Temporary
change?

No

Yes When time, reverse change

Close out MOC


