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Company, Services and Project Portfolio

Your engineering partner in 
Reliability, Availability, 

Maintainability and Safety
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A structured approach to 

understanding the causes of 

failures and applying the 

necessary corrective actions to 

achieve the perfect product. 

One step ahead of the rest.

A solid plan based on 

maintainability concepts will 

ensure the harmonization of 

maintenance tasks leading to 

minimum cost and downtime
PREVENTION

THE BEST 

PRODUCT

BOOST 

BENEFITS

COST 

EFFECTIVE

MINIMIZE 

RISK

Reliability is the key to 

preventing systems to

fail instead of waiting 

for failures to happen 

and repair them

Optimizing the 

availability of systems 

ensures maximum 

revenue for the same 

investment cost

Safety analyses and 

risk assessment 

minimize the exposure 

of system users
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SERVICES

R
RELIABILITY

• Reliability Predictions

• Failure Reporting Analysis 

and Corrective Actions 

Systems (FRACAS)

• FMEA/FMECA/FMES

• R&M Case

M
MAINTAINABILITY

• RCM / MSG3

• Master Maintenance 

Plan (MMP)

• MRO optimisation

• Engine Configuration 

Control 

S
SAFETY

• Hazard Log

• Fault Tree Analysis (FTA)

• Common Cause Analysis (CCA)

• Functional Hazard Analysis (FHA)

• System Safety Assessment (SSA)

• Risk Assessment (RA)

• Zonal Safety Analysis (ZSA)

• Allocated Function Safety 

Assessment  (AFSA)

A
AVAILABILITY

• Turn Around Time 

reduction

• Maintenance services 

definition and contracting 

support

• Project delivery support 

• New initiatives 

implementation

• Support through workload 

peaks

• Specific issue analysis and 

plan for resolution

• Interim Management 

Support

A range of services tailored to meet your individual needs…
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SERVICES

E
ERGONOMICS

• Aircraft Human Factor

C
CERTIFICATION

• Certification support for:

• Aircraft

• Aircraft systems

• Design changes

• Repair designs

• Certification compliance

• Transport Aircraft CS-23, CS-25

• Commercial Transport 

Helicopters CS-27, CS-29

• EASA Independent   Expert 

(EASA.2014.CEI.07) 

H
ENVIRONMENT AND 

HEALTH

• REACH & RoHS

• Problematic Substances 

Analysis

A range of services tailored to meet your individual needs…
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PORTFOLIO

PROJECT: FRACAS SUITE

The client has requested the development of a

complete FRACAS process and its software

suite implementation including functionalities

such as failure data collection, problem solving

methodology 8D process, systematic

codification, MTBF and MTBUR calculation, drill

down capabilities for fleets and systems,

incident management, report creation.

The system is now functional for all the

customer’s products and fleets.

FRACAS: Failure Reporting Analysis and Corrective

Actions Systems

FRACAS is a system that provides a process for reporting, 

classifying, analysing failures, and planning corrective actions 

in response to those failures 

DMD Solutions © 2019 - Carrer Selva de Mar 142, 08020 Barcelona – info@dmd.solutions

R
RELIABILITY



04.03.2019 6

PROJECT: R&M CASE DEVELOPMENT FOR A MILITARY 

TRAINER AIRCRAFT

The R&M Case has been developed to collect the

evidence, assumptions and arguments employed in the

specification, design, development and modification of

the system in order to provide confidence in the system’s

level of reliability and maintainability.

It has been requested by the client to provide

stakeholders with an overview of the systems R&M

achievement during a previous agreed period of time

together with a list of those R&M related issues which are

currently compromising its capability.

Reliability and Maintainability  (R&M)  Case

 The R&M Case provides an audit trail of the engineering 

considerations from requirements through to evidence of compliance.

PORTFOLIO
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R
RELIABILITY
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PROJECT: AIRCRAFT COMMUNICATION 

SYSTEM’S FMECA

Development of FMECA for the whole communication

system in the frame of the certification process for a

military transport aircraft.

After studying the system description documentation,

a break down of the system components must be

performed. For each component, all associated failure

modes and their severity in terms of safety impact must

be identified and quantified by linking the adequate

failure probability to each failure mode. The operation

time of each component must also be accounted for.

The final report of an FMECA analysis serves as input

for the safety analysis such as risk assessment, fault tree

analysis, etc., allowing remedial effort to be directed

where it will produce the greatest value.

FMECA/FMEA: Failure Mode Effects (and Criticality) 

Analysis

FMECA/FMEA are bottom-up inductive analytical methods 

used to chart the probability of failure modes against the 

severity of their consequences.

PORTFOLIO
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AVAILABILITY

Availability Services:

Availability is the degree to which a system, sub-system or 

equipment is in a specified serviceable condition.

CONSIDERING THE WHOLE SUPPORT SYSTEM

Support systems combine several interdependent

factors:

• Mean time to repair: turn around time; transport

and processing time; complexity of repair.

• Cost optimised spares provisioning and positioning.

• Technical data suitability, maintenance training and

skillsets, ground equipment and tools.

• Reliability, diagnostics efficiency, redundancy and

maintainability.

END-TO-END SUPPORT SYSTEM ANALYSIS

• Analysing the support system as a whole, including

consideration of interdependent relationships.

• Front end- back end alignment: protecting your

service.

• Optimising and improving the critical factors.

• Risk & opportunity management.

• Key cost driver focus: dedicating time to areas with

most significant impact on profit.

Availability

Analyse the 

System as a 

Whole

Control 

Inventory

Front End –

Back End 

Alignment

Supplier

Management 

Focus on Key 

Cost Drivers

Risk & 

opportunity

Management

PORTFOLIO A
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Whole Support System: Optimisation & Efficiencies

Looking at the whole support system allows key areas for 

improvement to be identified, allowing delivery of significant 

savings and improved equipment availability

PROJECT:  OPTIMIZATION OF REPAIR SOLUTION FOR 

A CRITICAL EQUIPMENT

The equipment support system was analysed through

every step, from failure on aircraft back to instalment as

serviceable, to identify key factors causing poor

performance, high costs and high risk of obsolescence.

As a result several areas were identified and addressed.

Including training and improved documentation

reducing the number of returns to industry. Significantly

reducing cost as OEM repairs are more expensive than

those undertaken by the client. These improvements

also drove significant reductions in required inventory

levels. Improved definition and contracting with the

OEM improved visibility of work undertaken by the OEM

and improved utilisation of the OEM facility making

further significant reductions in costs.

OEM 

Maintenance  

& Repair

•Improved OEM site utilisation

•Reduced risk of obsolescence

•Improved performance

Supply Chain

•Reduced inventory levels

•Improved OEM Key Performance Indicators

•Stock management to resolve obsolescence

Client 

Maintenance 

Services

•Reducing returns to industry

•Clarity of maintenance publications

•Additional technician training

On Aircraft 

Maintenance 

•Reduced down time

•Improved diagnostics
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PROJECT: MSG3 FOR UNDERWING TANK

The client requested the development of

maintenance tasks and schedules for a new

underwing tank system according to the MSG3

process, which is the RCM methodology specific

for the aeronautic field.

After studying in depth the system functionality

the Maintenance Significance Items whose

failures may be critical for the system are

identified. Engineer must define the adequate

maintenance tasks at the right time intervals

which will avoid system failures. All this tasks

must be harmonised to maximise system

availability.

RCM ( MSG3)

Reliability Centred Maintenance (RCM) is a standardised methodology 

to develop the maintenance plan of a newly designed product or system 

or an improvement of such.

M
MAINTAINABILITY

PORTFOLIO
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PROJECT: FLEET MASTER MAINTENANCE PLAN

The customer requested a reorganisation of all the

Maintenance Plans in the frame of an structured MMP

that would provide a comprehensive solution for their

whole fleet.

The solution provided includes the development of the

process and the software tool to organise and maintain

in an organic way the different MPs, as well as a

structured process to introduce changes in the

Scheduled Maintenance section of the Aircraft

Maintenance Manual.

The effect of the Maintenance Plan re-organization was

a costs, resources and manpower optimisation.

MMP: Master Maintenance Plan

The Master Maintenance Plan is an organised process to 

harmonise the scheduling of the maintenance plan for every 

product of the customer’s fleet.

PORTFOLIO
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M
MAINTAINABILITY
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S
SAFETY

PROJECT: DEVELOPMENT OF THE COMPLETE HAZARD 

LOG FOR A MILITARY TRAINER AIRCRAFT

The client’s need was to develop the hazard log for the

trainer aircraft: the whole system safety documentation

has been reviewed as well as the maintenance

procedures.

All the problematic substances associated to the aircraft

and its maintenance (spare parts and ground support

equipment) have also been assessed in detail.

The Hazard Log has been built and delivered as a

standalone database. The whole database has been

designed and developed by DMD Solutions.

The project has been developed according DEF STAN

rules.

Hazard Log / Hazard Record

A hazard log is a record keeping tool applied to tracking all hazard 

analysis, risk assessment and risk reduction activities for the whole-of-

life of a safety-related system

PORTFOLIO
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PROJECT: AIRCRAFT UTILITIES MANAGEMENT SYSTEM FTA

In the frame of the client aircraft’s flight certification, a FTA was

requested for the Utilities Management System controlling the

flaps system.

The FTA is a top down, deductive failure analysis in which an

undesired state of a system is analysed using Boolean logic

gates to combine a series of lower-level events.

The base events of the FTA (green circles) are taken from the

FMECA analysis of the system components.

The FTA of each subsystem is associated wit the rest of the

component system of the whole aircraft.

The CCA establishes and verifies physical and functional

separation, isolation and independence requirements between

systems and items and verifies that these requirements have

been met.

FTA: Fault Tree Analysis & CCA: Common Cause Analysis

FTA & CCA help visualise the process of 

failure propagation thorough the system at 

study.

PORTFOLIO S
SAFETY
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PROJECT: AIRCRAFT NAVIGATION SYSTEM 

FHA & SSA

The customer requested a complete FHA and SSA analysis

of the navigation system.

FHA is a top-down process which examines system 

functions to identify all potential failure conditions and 

classifies the associated hazards. The FHA is performed 

early in the development, but is updated as new functions 

or failure conditions are identified.

Once the FHA is completed, the SSA associates a 

probability to each failure condition. The result of the SSA 

must comply with the standard requirements set by 

reference rules.

In this case, a new component was added to the system, so 

the FHA was updated resulting in design modifications. 

FHA: Functional Hazard Assessment & SSA: System Safety 

Assessment

FHA & SSA  are top-down analytical methods  

which fully explore all possible failure condition 

for compound systems .

PORTFOLIO
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S
SAFETY
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PROJECT: RISK ASSESSMENT ON 

AVIONIC ISSUE

The customer requested a risk assessment for an 

issue occurred during service.  The system was 

providing misleading or contrasting information, 

causing confusion to the user.  The analysis of 

the service data confirmed the malfunction as 

reported by the user.

Evaluation of risks indicated the presence of 

several unsafe conditions with notable degree of 

severity and probability., which had not been 

revealed in previous analysis.  Immediate 

mitigation and corrective actions were taken for 

all the units of the fleet containing this avionic 

equipment.  

Risk  Assessment (RA)

 The risk assessment is an analysis which can be done during 

development phase or during service to evaluate from a safety point 

of view the consequences of a failure. 

PORTFOLIO
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S
SAFETY
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PROJECT: FIGHTER JET ZONAL ANALYSIS

In the framework of the configuration 

development activities of a new fighter aircraft 

model, a Zonal Analysis was requested by the 

military authority in charge of the design.

A review of all the modifications applied to the 

aircraft during the passage from one 

configuration to the next configuration has been 

performed. The activity has been developed in 

collaboration with the relevant system engineers 

and within the international safety working 

group with BAE Systems, EADS Deutschland 

GmbH, Alenia Aermacchi and EADS CASA.

Zonal Safety Analysis (ZSA)

A Zonal Analysis is the study of the interaction between 

physical components in the same area to identify any 

possible hazard resulting from it.

PORTFOLIO
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S
SAFETY
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PROJECT: AFSA FOR BUSINESS JET 

AIRCRAFT SYSTEMS

DMD Solutions has worked on the development

of several AFSA projects. Among them, the

development of AFSA for several systems of a

two-engine business jet which was successfully

certified by the end of 2017.

Systems Analysed:
• Bleed Air System (BAS)

• Environmental Control System (ECS)

• Engine

• Flaps

• Fuel System

• Ice Protection System (IPS)

• Utility Management System (UMS)

Allocated Function Safety Assessment  (AFSA)

The Allocated Function Safety Assessment process assesses 

compliance with the System/Subsytems requirements 

identified in the applicable safety assessment

PORTFOLIO

DMD Solutions © 2019 - Carrer Selva de Mar 142, 08020 Barcelona – info@dmd.solutions

S
SAFETY

The AFSA process allows to analyse and document the

probability of occurrence, IDAL, and independence of

undesirable events related to functions hosted on specific

systems of a complex product.

AFSA Steps are:

• Identify system and subsystems

• PSSA and Functional Thread Analysis

• Fault Trees and Cut Sets
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DMD Solutions founder and Technical Director is an 

EASA Independent Expert (EASA.2014.CEI.07) in the 

following areas:

• Area 1: Aircraft

• 1.1. Aircraft Design and Production

• 1.2. Aircraft continuing airworthiness

• Area 2: Air Operations:

• 2.1. Operational procedures, cabin operations

and cabin and passenger safety aspects,

performance, mass and balance, instruments,

data and equipment, minimum equipment list

(MEL), extended range operations, low visibility

operations, performance based navigation,

electronic flight bags, environmental protection.

• 2.7. OFDM and analysis, HUMS etc.

• Area 6: Horizontal Disciplines:

• 6.6. Economic, Management & Organisations

EASA Independent External ExpertPORTFOLIO C
CERTIFICATION
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PLANNING OF CERTIFICATION PROCESS

Development of Certification Plans, including:

• Certification Basis

• Means of Compliance

• Establishment of Certification Program

including test plans for technical areas

involved: structure, electrical, etc.

Certification process plan and technical expert support 

 The aircraft certification process guarantees that only the products that comply 

with the provisions of the regulatory bodies are able to fly. It requires technical 

expertise and deep knowledge of the requirements to prove this compliance.

COMPLIANCE DEMONSTRATION

• Support for substantiation reports

• Communication focal point with certification

authority

• Test reports design

• RAMS engineering analysis

• Manuals and tech docs

PORTFOLIO C
CERTIFICATION
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Regulation REACH

• Regulation (EC) No 1907/2006

• Annex XVII (Restricted List)

• Annex XIV (Authorisation List)

• Candidate List (to be restricted/authorised)

REACH and RoHS

 REACH is the acronym of Registration, Evaluation, Authorisation and Restriction 

of Chemicals and RoHS stands for Restriction of Hazardous Substances. 

Directive RoHS

• Applicable to Electronics and Electronical Equipment

• Directive 2002/95/EC (RoHS 1) amended by

2011/65/EU (RoHS 2)

• Directive 2015/863 adds 4 substances to RoHS 2

PORTFOLIO H
ENVIRONMENT 

AND HEALTH
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PROJECT: PROBLEMATIC SUBSTANCES 

ANALYSIS FOR A MILITARY TRAINER AIRCRAFT

The customer requested a complete analysis of the

aircraft at item level to identify REACH and RoHS

compliance as entrance of the product on the

European Market was intended.

Analysis and mapping of the SVHC (Substances of

Very High Concern) was done for the entire aircraft

including:
• Coating and Surface Treatments (e.g. Cadmium

platting)

• Material or Composites used (e.g. Lead alloy)

• Consumables and Mixtures

• Retrieval of documentation (MSDS, SDS…)

Other hazardous and problematic substances were 

analysed such as radioactive substances, biocides 

(according to Regulation (EU) 528/2012), persistent 

organic pollutants (POPs), GWP gases (according to 

517/2014) and halons (according to 1005/2009).
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Aircraft Human Factor according to:

CS-25 Book 2: AMC 25.1302

PS-ACE100-2001-004

FAA Human Factors Design Standard

Aircraft Human Factor

 Flight Crew performance and errors are a significant factor in accidents (see 

2002 Überlingen mid-air collision, 2016 Flydubai 981)

Services

• Support on Human Factors certification

• Analysis and design to minimise human error

potential, workload levels

• Analysis to verify ability to maintain situational

awareness

PORTFOLIO E
ERGONOMICS

DMD Solutions © 2019 - Carrer Selva de Mar 142, 08020 Barcelona – info@dmd.solutions

Design consideration and guidance

• Simplicity -> Minimize training

• Consistency -> Reduce workload

• Standardization -> Increase confidence

• Safety -> Fail-safe and error-tolerant design

• User-centered -> 5th to 95th percentiles, control

feedback, indication predictability

• Support and Maintenance

80% of all general aviation accidents are caused by Human Factors
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Company, Services and Project Portfolio

Appendix A: Acronyms

Your engineering partner in 
Reliability, Availability, 

Maintainability and Safety
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Acronyms

AFSA Allocated Function Safety Assessment Certification

CCA Common Cause Analysis

DEF STAN UK Defence Standards (Def Stans®). 

DFR Design For Reliability

FHA Functional Hazard Analysis

FMEA Failure Mode Effects Analysis

FMECA Failure Mode Effects & Criticality Analysis

FMES Failure Modes & Effects Summary

FRACAS Failure Reporting Analysis & Corrective Actions Systems

FTA Fault Tree Analysis

MMP Master Maintenance Plan

MRO Maintenance Repair & Overhaul

MSG3 (also called RMC) Maintenance Steering Group 3 – Civil terminology 

OEM Original Equipment Manufacturer

PSSA Preliminary System Safety Assessment

RA Risk Assessment 

RAMS Reliability, Availability, Maintainability & Safety

RCM (also called MSG3) Reliability Cantered Maintenance – Military terminology

REACH Registration, Evaluation, Authorisation and Restriction of Chemical

RoHS Restriction of Hazardous Substances

R&M Case Reliability & Maintainability Case

RPR Reliability Prediction Report

SSA System Safety Assessment

TAT Turn Around Time

V&V Validation and Verification

ZSA Zonal Safety Analysis

DMD Solutions © 2019 - Carrer Selva de Mar 142, 08020 Barcelona – info@dmd.solutions
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CONTACTCONTACT

DMD_SOLUTIONS

(+34) 644 15 25 44 Spain

(+41) 78 943 14 34 Switzerland

INFO@DMD.SOLUTIONS

CARRER SELVA DE MAR 142

08020 BARCELONA

SPAIN

DMD-SOLUTIONS-CONSULTING

www.DMD.SOLUTIONS
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