Reliability Assurance Programs – Industrial Decision Making for the 21st Century

Course Description –
1. Major Elements 
The proposed course in Reliability Assurance has two major elements, each of which exploits the rapid advances made in the field of risk and reliability assessment over the past thirty years:
· Reliability Assurance during Design or “Design Reliability Assurance Programs” (D-RAP) 

· Reliability Assurance during Operations or “Operations Design Reliability Assurance Program” (O-RAP)

2. Background
In both the chemical and nuclear industries, Reliability Assurance Programs have already been proposed as the bases for future regulatory processes in order to allow the regulator to focus on the issues of real importance to safety, and provide the regulators with the flexibility to meet all prescribed requirements in their most cost effective manner (IAEA TECDOC-1264, Reliability Assurance Programme Guidebook for Advanced Light water Reactors).
Reliability Assurance Programs provide plant designers, owners and operators with the set of integrated tools needed to optimize all phases of plant life, and a way to integrate these productivity and safety goals on an economic basis. D-RAP and O-RAP programs address safety issues and productivity on an equal and integrated basis.

Though only examined in detail and applied in the nuclear and chemical process industries, the RAP concept is equally valuable and viable in all other industries, both hazardous and non-hazardous. 

RAP has only become a reality in the past five years because of the universal availability of highly capable desk-top computing resources and the advancement in methods for hazards and operability analyses and their integration into reliability and availability analyses. However, this does not imply the need for special software. The course will focus on the use of EXCEL as the primary tool for RAP, available to all prospective users of the concept.
3. Audience
The course is aimed at the mid and upper level managers who will be the developers and implementers of the methodology and processes which are integral to RAP. It is intended to provide them with the necessary understanding of the role of RAP, the needed structure of a RAP program, the tools or technical program elements needed to implement RAP, and an idea of the required organizational structure needed to successfully implement RAP. 

The course can easily be extended to the next level, i.e. the development of the needed tools and plant reliability, availability and safety/risk models; however, this aspect of RAP tends to be resource intensive and only useful after the overall benefits from RAP are fully recognized. The examples provided during the course will use models of this type, but focus on their application, more than their development.
4. How will the course be taught?

We propose to teach the course as a combination of lectures, discussion periods and workshop examples. These latter course elements are intended to reinforce the ideas in the form of a “hands on” probabilistic decision-making process for each attendee.

The proposed course length is variable from 2 to 5 days, as follows (although this can be tailored to meet needs and interests): 

· 2 days, if only D-RAP or O-RAP are the topics of interest,

· 3 days if both D-RAP and O-RAP are the topics of interest,

· 5 days if the course is also to include an introduction to data analysis and probabilistic modeling techniques, with a comprehensive introduction to D-RAP and O-RAP. (Note: this course would typically be suited to a corporate client, who has already made the decision to implement RAP, and needs to initiate the process with in-company training.
5. What is unique about the content or the approach to the subject?

This course is unique in that it is the first practical way to integrate the safety issues associated with operation of a hazardous production facility with the design for productivity and produce the optimal design. This has had limited applications, generally successful, even though the first overall guidebook only became available in December, 2001.
6. What problems or issues does this course address?

Among other things it provides a bridge between the deterministic decision making common to past regulations with the probabilistic approaches to regulation which will occur in the future.

RAP puts all issues on a common foundation, economics. This means that to the degree allowed within the current regulatory frameworks for a particular facility, RAP will allow the optimization of all design and operational decisions. This leads to the plant design whose cost is truly optimal. 

The course also shows how, the tools needed to support the process are not necessarily expensive, neither in terms of capital outlay nor human resources. Most of the information needed to support RAP is already in the plant – it just needs tailoring to provide the precise information needed for effective decision-making.
Specific Objectives

The course will:

· Provide an overall understanding of Reliability Assurance, its uses, advantages and how the program is likely to dovetail with current industrial decision making processes,

· The overall benefits that a plant/process designer, owner or operator can expect to get from implementation of RAP,

· A clear understanding of the roles of each of the RAP program elements,

· An understanding of how the necessary analytical support models will be developed and a preliminary introduction to reliability and availability engineering concepts and ideas. The Hazards and Operability Analysis (HAZOP) process will be examined and the course attendees shown how the HAZOP can provide a powerful foundation for risk and safety models in many industries. 

· Discuss the Organization elements of RAP and the RAP program elements that must be implemented within these organizational elements 

Course Audience – Who Should Attend?

1. The courses are aimed at mid- and upper-level managers in order to provide them with the necessary information needed to make the commitment to implement RAP in their facilities. The course can easily be tailored to the mid- and low-level supervisors who will be implementing the course, but for this the focus will change, not necessarily in the presented material, but in the discussion periods and the workshop examples. 

2. The course will require an engineer’s understanding of plant operation and safety issues, but attendees should also be on the management track for plant design or plant operations. It is essential that attendees have a firm functional grasp (not necessarily detailed or specific) of industrial economics; the typical level of economic understanding would be that needed for a PE license.

3. Specific industries or companies where there is a need for this course. 

The approach is generic and suitable for all industries, although those associated with the processing or use of hazardous materials are likely to benefit the greatest. 

Estimated # of Pages of Course Notes:  100

Course Outline 

Detailed course agenda including the time spent on each topic/subject (e.g. Day 1) 

Key Topics Day 1 Agenda 
	Time
	Topic 
	Activity

	8:30 –9:30 AM
	Introduction to Reliability Assurance
	Lecture (after introductions, etc.)

	9:30 AM
	Probabilistic Decision Making – an overview
	Lecture 

	10:30AM
	Break
	

	10:45
	Reliability Assurance in Design 
	Flow Charts, lecture and discussion

	12:00-1:00 PM
	Lunch 
	

	1- 2 PM
	First discussion and work-shop example
	Simple example looking at the cost effectiveness of a safety improvement

	2 PM
	Reliability Assurance in Operations
	

	3:00 PM
	Break
	

	3:15 PM
	Second discussion and work-shop example
	Simple example looking at the cost effectiveness of a safety improvement

	4:00-5:00 PM
	Introduction to the Human Element in design and operation

Overview of days activities and reinforcement of critical issues and insights
	Lecture

	5:00 PM
	End of day one
	


Key Topics Day 2 Agenda (D-RAP)
	Time
	Topic 
	Activity

	8:30 –9:30 AM
	Reliability Assurance in Design (D-RAP)
	Flow Charts, lecture and discussion

	9:30 AM
	Intro to Risk and Reliability Engineering
	Lecture

	10:30AM
	Break
	

	10:45
	Development of a D-RAP program for a specific type of plant  
	Workshop example – group looks at his own processes

	12:00-1:00 PM
	Lunch 
	

	1- 2 PM
	Presentation of workshop results


	Lecture 

	2 PM
	Data and Information needs for RAP
	Lecture

	3:00 PM
	Break
	

	3:15 PM
	Workshop example
	Probabilistic Decision-making exercise

	4:00-5:00 PM
	Critique of workshop and discussion of RAP Organization 

How to manage RAP with poor data information. 

Overview of past two days activities
	Lecture/discussion

	5:00 PM
	End of day 2
	


Key Topics Day 2 Agenda (O-RAP) or Day 3 if course includes O-RAP and D-RAP
	Time
	Topic 
	Activity

	8:30 –9:30 AM
	Reliability Assurance in Operations (O-RAP)
	Flow Charts, lecture and discussion

	9:30 AM
	Intro to Risk and Reliability Engineering and operational data analysis
	Lecture

	10:30AM
	Break
	

	10:45
	Development of a O-RAP program for a specific type of plant  
	Workshop example – group looks at his own processes

	12:00-1:00 PM
	Lunch 
	

	1- 2 PM
	Presentation of workshop results

Institutional Impacts on implementation of O-RAP
	Lecture / discussion

	2 PM
	Data and Information needs for RAP
	Lecture

	3:00 PM
	Break
	

	3:15 PM
	Workshop example
	Probabilistic Decision-making exercise

	4:00-5:00 PM
	Critique of workshop and discussion of O-RAP Organization 

How to manage O-RAP with poor data information. 

Overview of past two days activities
	Lecture/discussion

	5:00 PM
	End of day 2
	


Prerequisites: 

Student should be on the management track, must have knowledge of plant design / and or operations and maintenance and an understanding of economic analysis.

Student needs a calculator.
Special Features
We will develop a flow chart for each element of the course and supplement it with notes, as needed. All presentations will be by overhead.  Workshop examples will be handed out when needed.

The proposed instructor developed TECDOC-1264 for the IAEA and in this document expressed and expounded many of the ideas, which will be part of this course. This course will of course focus on industries other than the nuclear. 
Cost

Price dependent on course content requested.  Please email mark@SARACon.net
or call 509 366-5251 for a quote.

