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TRAINING MODULES AVAILABLE 
The table below contains the current training/lecture portfolio of Duane Kritzinger.  A modular approach allows each course to be configured based on the specific needs of the audience, as well as the gradual build-up of a core competence for Safety and Certification practitioners.

Each of these modules are roughly categorised in one of 4 tiers (i.e. levels of training):

· Level 1:  Foundation
  (see Modules 1.1 – 1.5)
· Level 2:  Intermediate
  (see Modules 2.1 – 2.5)
· Level 3:  Practitioner
  (see Modules 3.1 – 3.15)
· Level 4:  General Interest (see Modules 4.1 – 4.4)
	ID
	Topic
	Description
	Duration
	Comments

	1.1
	Safety Cases
	a) History & Purpose (through-life safety)

b) Safety Criteria used

c) Safety Case Components

· SMS

· Safety Argument (in Goal Structured Notation)

· Hazard Log

d) Hazards and Accidence

e) Accident video and group exercise


	2.5hrs
	This module addresses, (via real world case studies) the background that led to establishment of Safety Management  Systems
Supports Ch 4, 6 & 9 of Aircraft System Safety: Military and Civil Aeronautical Applications

	1.2
	A System Safety Assessment Process
	a) History & Purpose (design safety)

b) Safety Criteria used

c) Regulatory Requirements and Guidance Material

d) Understanding the System Hierarchy

e) Safety Argument

f) Safety Assessment Procedure


	2 hrs
	This module addresses, (via real world case studies) the 25.1309 approach to Safety Assessment of Aircraft  Systems
Supports Ch 5 & 8 of Aircraft System Safety: Military and Civil Aeronautical Applications

	1.3
	Safety Case vs System Safety Assessment
	a) Safety Hierarchy - System levels & its impact on the safety deliverables
b) Product Safety Lifecycle - Safety Cases vs OEM Safety Assessment
c) Using SSAs and Safety Cases on projects? 

        -  Implications
        -  Safety criteria
        -  Examples
	1.5 hrs
	Integrates the approaches in Modules 1.1 - 1.2

This module addresses Safety Management Systems and Safety Assessment of Aircraft Systems

	1.4
	Legal Framework
	Product Safety and the Law: Implications on Engineers and Managers.
	1 hr
	Supports Ch 1 of  Aircraft System Safety: Military and Civil Aeronautical Applications

	1.5
	Safety Management System
	a) What is an SMS?
b) Why do we need it?

c) How do we achieve it cost-effectively?
	1 hr (intro) or

2 day (detail)
	Supports Ch 12 of Aircraft System Safety: Military and Civil Aeronautical Applications and the ICAO Safety Management Manual


	2.1
	Failure Probability estimation in Avionic Systems
	a) Apply Safety Criteria to a typical avionic modification.

b) From the failure severity, deduce a safety target and show what is involved in meeting that target (via FTA case study).


	1.5 hrs
	Demonstrates how SSA improves/influences the design (in terms of functional performance and diagnostics)

	2.2
	Misleading Avionics
	a) Explore the safety effects of misleading instruments.

b) Show how the Safety Assessment can assist in fault diagnostics and generation of Flight Reference Cards.

c) Accident video and discussion


	1.5 hrs
	

	2.3
	Failure Probability estimation in Mechanical Systems
	a) Link structural integrity to the System Safety Assessment.

b) Prove safety target accomplishment for mechanical systems (qualitative vs quantitative).

c) Maintenance philosophy vs safety

d) Introduce "Fail Safe" Concept.

e) Show how the Safety Assessment influences/relies on maintenance procedures

f) Accident video and discussion

	2 hrs
	Supports Ch 7 & 10 of Aircraft System Safety: Military and Civil Aeronautical Applications


	2.4
	Certification of Integrated Modular Systems
	a) Trends in Avionic Integration

           •  Single System Architecture

            •  Integrated System Architecture
            •  Integrated Modular System Architecture

b) IMA Certification

           •  Regulatory Compliance

           •  Safety Assessment
           •  Design - useful guidance

	2 hrs
	Also presented at the Safety Assessment of Aircraft Systems course at Cranfield University


	2.5
	Airworthiness Certification
	See sub-modules below
	
	

	2.5.1
	Airworthiness & Safety
	Introduction into the concept of Airworthiness and its relationship with Safety Engineering and Product Safety.
	30 minutes
	Introduction to airworthiness and certification modules.

	2.5.2
	Civil Airworthiness
	See sub-modules below
	
	

	2.5.2.1
	ICAO
	a) History, Aims and Objectives

b) The 18 Annexes

c) ICAO and the National Authorities

d) Airworthiness Annexes
	1.5 hrs
	

	2.5.2.2
	Civil National Authorities
	a) Origins
b) Introduction to FAA

c) Introduction to EASA

d) Introduction to “other” 


	1 hr
	“other” modules currently available include: 
· UK CAA 
· and Hong Kong CAD

	2.5.2.3
	Civil Regulatory Framework
	a) Why regulations

b) Civil Regulatory approach

c) Steps to rulemaking

d) FAA Regulatory Structure

e) EASA Regulatory Structure
	1.75 hrs
	

	2.5.2.4
	Type Certification of Transport Aircraft
	a) The Type Certificate

b) The Type Certificate Holder

c) Changes in Type Design

d) Supplemental Type Certificate

e) Type Certification of imported products

f) Transfer of a Type Certificate

g) Repairs
	1 hr
	

	2.5.2.5
	EASA Part 21 Type Certification Process
	a) Background (rules and applicability)

b) Nine (9) steps of the EASA Certification Process
	45 min
	

	2.5.2.6
	FAA Type Certification Process
	a) TBD – in draft
	2 hrs
	

	2.5.2.7
	Type Certificates 
	a) Type Certificates and Restricted Type Certificates

b) Changes to Type Certificates and Restricted Type Certificates

c) Supplemental Type Certificates

	1.5 hrs
	Based on EASA Part 21 Subparts B, D and E

	2.5.2.8
	Compliance Demonstration
	a) Regulatory Requirements (understanding the layout)

b) Compliance Management

c) Independent Verification

d) Approach and Process

	1 hr
	

	2.5.2.9
	Environmental Qualification of components and LRUs
	a) Introduction (applicable regulations)

b) RTCA/DO-160 requirements

c) Evaluation Process
	2 hrs
	Module can be extended to include MIL-STD -810

	2.5.2.10
	Part 21 Design Organisation Approval
	a) Part 21 Overview

b) Part J DOA

c) The Design Assurance System

d) The Handbook

e) A-DOA requirements
	4 hrs
	

	2.5.2.11
	Parts and Appliance Approval
	a) Introduction

b) FAA Approach

c) EASA Approach (Part 21 Subpart K)

d) HK CAD Approach (optional)

e) Parts Manufacturing Approval (PMA) considerations
	2.5 hrs
	

	2.5.2.12
	Repair Approval
	a) Background (definitions + case study)
b) EASA Repair Approval (Subpart M)

c) FAA Repair Approval
	1.5 hrs
	It is recommended that parts of Module 2.3 precedes this module

	2.5.2.13
	Technical Standing Orders (TSOs)
	a) Parts and Appliance Approval

b) What is a TSO?

c) Applicable regulations

d) ETSO Approval (EASA Part 21 Subpart O)

e) TSO Approval  (FAR21 Subpart O)

f) HTSO Approval (HKAR 21 Subpart O) - optional)
	2.5 hrs
	

	2.5.2.14
	Certificate of Airworthiness
	a) TBD – reserved

	1 hr
	

	2.5.3
	Military Airworthiness
	Reserved for sub-modules on topics such as MAAs, MIL STD 810E, etc 
	
	

	3.1
	Safety Strategies in Goal Structured Notation
	a) Introduction to structured Safety Arguments

b) GSN Notation

c) GSN Process

d) Case Study A

e) Modular Safety Arguments

f) Assignment B (for  longer course)
g) 1309 Safety Argument
	4 hrs
	This module addresses the challenge is proving the safety of complex system” in that it provides a logical and structured methodology for a complex safety argument. 



	3.2
	Functional Hazard Analysis
	a) Introduction and use of the FHA and its part in the product lifecycle.

b) FHA objectives

c) Simple process (with Case Study A continued)

d) An FHA model (tailored from SAE ARP4761)

e) Assignment B (continued for  longer course)
	2 hrs
	

	3.3
	Fault Tree Analysis
	a) Purpose

b) Notation

c) Boolean Logic

d) Case Study A (continued)

e) Assignment B (continued for  longer course)
	2 hrs
	

	3.4
	Common Cause Analysis
	a) Purpose

b) Systemic vs Random failures

c) Methodology (tailored from SAE ARP4761)

d) Case Study A (continued)

e) Assignment B (continued for  longer course)
	1.5 hrs
	

	3.5
	Particular Risk Analysis
	a) Purpose

b) Methodology (tailored from SAE ARP4761)

c) Case Study A (continued)

d) Assignment B (continued for  longer course)
	1.5 hrs
	

	3.6
	Zonal Safety Analysis
	a) Purpose

b) Methodology (tailored from SAE ARP4761)

c) Example
	1 hr
	

	3.7
	FMEA, FMECA & FMES
	a) Purpose and distinction in FMEA, FMECA and FMES

b) Safety Argument and how the FMEA relates
c) Process

d) Approaches at System Level 2, 3 & 4

e) Example

f) Advantages & Limitations

	3 hrs
	

	3.8
	Failure Probability Theory
	a) Background to quantitative probability assessment

b) Symbols commonly used

c) Probability Fundamentals

d) MTBF and Failure Rates

e) Combining Events

f) Class Assignment

g) System Architectures

h) Class Assignment
	1-4 hrs
	Duration depending on how much detail audience wants to go into.

	3.9
	Dependence Diagrams
	Introduction to probability theory and its application to the Safety Assessment. Use of techniques such as Fault Tree Analysis, Event Tree Analysis, Dependence Diagrams,  etc.
	
	

	3.10
	Markov Analysis
	TBD
	TBD
	

	3.11
	Software Development Levels
	TBD
	TBD
	

	3.12
	Hardware Development Level
	Using ARP4854 and RTCA-DO-254 in the Safety Assessment.  Includes:

· Deciding when H/W DALs are applicable

· How to assign to systems/subsystems and components

· Level of rigour required
	1 hr
	

	3.13
	Human Factors
	TBD

	TBD
	

	3.14
	Operating & Support Hazard Analysis
	a) Purpose (MIL_STD-882C Task 206)

b) Methodology


	TBD
	

	3.15
	Health Hazard Analysis
	a) Purpose (MIL_STD-882C Task 206)

b) Methodology


	TBD
	

	4.1
	Future of Aviation Safety
	a) Trends

b) Causes

c) Super safety (<1E-9)?

d) How to improve safety

e) New technologies

	1 hr
	

	4.2
	Fuel Tank Explosion Protection
	A summary of the latest developments and initiatives surrounding the prevention of fuel tank explosions. Content of the presentation includes:

· History 

· Civil and Military Requirements 

· Fuel Tank Protection Options 

· Comparing Ignition Mitigation Means with Flammability Reduction Means
· Challenges using bleed air systems 

· Future Integrated Fire Protection initiatives

	2 hrs
	

	4.3
	An Introduction to Business Cases
	Topics include:

· Discounted Cash Flow

· Net Present Value

· Setting sales price and profit margins

· Market Analysis and Market Share

· Factoring in recurring and non recurring costs

· Factoring in Risk

· Profit Before Interest and Tax (PBIT)
· Tax Credits (UK)

· Allocation of Overheads

· Profit Margin and Return on Capital Employed (ROCE)

· Net Present Value (NPV) and Internal Rate of Return (IRR)


	4 hrs
	Providing engineers with the financial toolkit to understand or build a Business Case/Investment Appraisal for a new product/venture.

	4.4
	How aeroplanes fly
	Talk and practical (fun) demonstrations on the following topics
· What is lift

· Flying by floating in air

· Moving forward in air
· Flying an aeroplane

· Powered flight
· How helicopters fly

· Air Navigation
	4 hrs
	Aimed at encouraging children to take an interest in engineering.  Suitable age 10-14.


If you are interested in any of these modules, please write to me at systemsafety@hotmail.co.uk and kindly provide the following information:

· Modules you are interested in.

· Some background on the course attendees (so that the content can be tailored to suit the audience)
· Where you would like the course to be presented.  
· If at your facilities, can you provide overhead projector, speakers and a whiteboard/flipchart?

Thank you

Duane Kritzinger
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