Hazard Analysis Subject Area:    Guidance on Change Analysis 


This guidance is not intended to be all inclusive.  It is intended to give the user some basic information as to the purpose of the analysis, how it is applied, methods for conducting the analysis, necessary resources and limitations.  Where possible, examples pertinent to BNL operations were used to show typical contents and formats.

Change Analysis

Purpose:  

A Change Analysis examines the potential effects of modifications to a system or process from a starting point or baseline (hazards pre-analyzed) configuration.  The Change Analysis systematically evaluates undesirable effects from each modification to that baseline.

Application:

Change Analysis can be applied to systems of all kinds ranging from simple to complex. It is well applied as a means of optimizing the selection of a preferred change from among several candidate changes, or in aiding the design of a needed change.  The technique can be applied meaningfully only to a system for which baseline risk has been established (e.g., as a result of prior analysis).

Methodology:

Start with the existing, known system as a baseline.  Examine the scope of all contemplated or real changes, and analyze the effect of each change (singly) and all changes (collectively) on the system. When evaluating the changes, look at the adverse or unacceptable consequences from that change.  This technique often requires the use of a walk-down, to physically examine the system or facility to identify the current configuration.

Alternatively, a Change Analysis could be initiated on an existing facility by comparing "as designed" with the "as built" configurations.  In order to accomplish this, there would first be a need to physically identify the differences from the "as designed" configuration.

In either case, a detailed evaluation of the modifications or changes would be made and tabulated.  Then the individual likely worst-case effects of each of those changes from the baseline are postulated.  Finally, the combined effects are additionally developed, the change in risk developed, and the overall results are reported.  The process sequence is

1. Identify the system baseline

2. Identify changes - Walk-down

3. Examine each baseline change by postulating effects

4. Postulate collective/interactive effects

5. Conclude system risk or deviation from baseline risk

6. Report findings

Completeness:  

Completeness is limited, by the level of depth/detail in performing the analysis.  Completeness required to analyze a given change is governed by the extent of the change itself.  Completeness cannot exceed that of prior analyses used in establishing the baseline risk.

Resources/Skills Required:

Understanding all of the physical principles governing the behavior of the system being changed is necessary, in order that the effects of the change can be determined with confidence.  Assuming that the complexity of the changes does not appreciably exceed that of the system prior to alteration, mastery of the baseline analytical technique becomes sufficient. A key resource for the Change Analysis is experienced operational personnel who have long-term involvement in an operational process.  These personnel can help define the change as it relates to the baseline.

Limitations:

The advantage of the Change Analysis is that it is fast and can be focused: i.e., only the effects of changes need be analyzed, rather than the system as a whole.  In this advantage also lies the technique's major shortcoming, i.e., the presumption that the baseline analyses have been carried out adequately. Difficulty of application is determined largely by the extent to which the system has undergone (or will undergo) change, in combination with system baseline complexity.
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Example/Format:

System/Process:_____________________    Date:____________________________

Revision: ________________________



Factors
Baseline
Change
Difference
Significance

What

    Objects

     Energy

     Defects

     Protective Devices

Where

     On the Object

     In the process 

     Place

When

     In time

     In the process

Who

     Operator

     Co-Worker

     Supervisor

     Others

Tasks

     Goal

     Procedure

     Quality

Working Conditions

     Environmental

     Overtime

     Schedule

     Delays

Trigger Event

Managerial Controls
     Control Chain

     Hazard Analysis

     Monitoring

     Risk Review







To use the worksheet: The user starts at the top of the column and considers the current situation compared to a previous situation and identifies any change in any of the factors.   The significance of detected changes can be evaluated intuitively or they can be subjected to what-if, logic diagram, or other specialized analyses.
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