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Abstract 

Historically, the military industry has been leading the technological evolution. In 
later years, the tide has begun to turn, especially considering information 
technology systems and components. As a result, the military industries have had 
to interoperate with the civilian which, due to the different environmental 
classification standards and methods used, leads to difficulties when comparing 
and matching components. 

The task of this thesis work is to present a method for comparison of military 
and civilian environmental classification standards. Equipment produced by 
SAAB Systems for use in a project called ASMD (Anti-Ship Missile Defence) is 
used as a reference. 

The expected service life environment of the reference equipment was evaluated, 
followed by the identification of suitable civilian classification standards. These 
were analysed and compared with the corresponding military. A method for 
presenting the information gathered was designed and demonstratory 
implemented in Microsoft Excel. 

The main structure of the method is a matrix containing all the standards 
covered by this evaluation, each listed both as a row and as a column. The fields 
between the row and the column contain comparisons of the intersecting 
standards,  each categorised by the level of correspondence. The method also 
incooperates summaries of each standard, the standards in their entirety and 
introductions to areas of environmental factors.  
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Sammanfattning 

Krigsindustrin har historiskt sett varit ledande av den teknologiska utvecklingen. 
På senare år har dock trenden börjat vända, särskilt vad gäller system och 
komponenter inom sektorn informationsteknologi. Som ett resultat av detta har 
krigsindustrin varit tvungen att närma sig den civila, vilket har lett till svårigheter 
vid jämförelser och anpassning av komponenter och produkter. Skälet till detta 
är bland annat skillnader i standarder och metoder för miljökvalificering. 

Syftet med detta examensarbete är att presentera en metod för jämförelser av 
militära och civila standarder för miljökvalificering. Som referens används 
utrustning framtagen av SAAB Systems i ett projekt kallat ASMD (Anti-Ship 
Missile Defence). 

Den miljö som referensutrustningen kan förväntas utsättas för under sin livscykel 
analyserades och lämpliga civila standarder för miljökvalificering identifierades. 
Dessa standarder utvärderades och jämfördes med dess militära motsvarigheter, 
varefter en metod för presentation av den framtagna och sammanställda 
informationen skapades. Som demonstration implementerades metoden i 
Microsoft Excel. 

Metodens huvudstruktur består av en matris i vilken de behandlade standarderna 
finns representerade som en rad och som en kolumn. I varje skärningspunkt 
presenteras en jämförelse av de två aktuella standarderna som återfinns i 
skärningspunktens rad och kolumn, kategoriserad efter grad av 
överensstämmelse. Metoden innehåller också sammanfattningar av varje 
behandlad standard, standarderna i sin helhet och korta introduktioner till de 
påverkande miljöfaktorerna. 
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1 INTRODUCTION 
The task of this thesis work, commissioned by SAAB Systems, is to 
present a method for comparison of military and civilian environmental 
classification standards. Equipment produced by SAAB for the ASMD 
(Anti-Ship Missile Defence) project is used as a reference. 

1.1 BACKGROUND 
Historically, the military 
industry has been leading 
the technological evolution. 
In later years, the tide has 
begun to turn, especially 
considering information 
technology systems and 
components. This is due to 
the expansion of the civilian 
market and the reduction of 
military funding worldwide. 
As a result, the military 
industries can no longer 
stand alone, but have had to 
interoperate with the 
civilian; civilian compo-
nents find their place in 
military equipment and 
systems. Simultaneously, in order for the military industry to maintain 
or increase its profit, the marketing towards the civilian market has 
become more aggressive; military equipment find their place in civilian 
applications. 

Figure 1.1  Civilian components in a military  
application. 

This results in difficulties when comparing and matching components 
and systems of civilian and military origin, due to the different 
environmental classification standards and methods used, respectively.  
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1.2 THE ASMD PROJECT 
In 2003, the Australian Department of Defence announced a project to 
upgrade the ANZAC Class Frigates, to improve the survivability against 
ASM (Anti-Ship Missile) threats. The first phase of the project was 
initiated in 2005 within a cooperation called ANZAC Alliance, 
incorporating Tenix Defence Systems (ship yard), SAAB and the 
Australian Department of Defence. 

ANZAC stands for The Australian and New Zealand Army Corps, a name 
used during wartime to describe the joint venture of the Australian 
Army and New Zealand Army Corps.  

SAAB´s part of the 
project, featuring both 
hardware and software, is 
to upgrade and improve 
parts of the ships´ 
combat management sys-
tems, where a variety of 
sensors and weapons are 
integrated  

The ANZAC class ships 
are general purpose 
guided missile frigates, 
designed for worldwide 
operation in tropical as 
well as sub-Antarctic conditions. They operate effectively in all sea 
states and are of a compact, technologically sophisticated design. The 
frigates undertake operations in air, sea, land and sub-marine warfare as 
well as escort, patrol and surveillance duties. 

Figure 1.2 HMAS Anzac. 

The ANZAC class consists of ten ships in total, eight in service under 
the Royal Australian Navy and two under the Royal New Zeeland 
Navy.  

 

Features of the ANZAC 
Class Ships: 

Length: 118 m 
Displacement:  3,600 tonnes 
Complement:   164 
Speed:  27 knots 
Range:  6,000 NM 

 
Figure 1.3 HMAS Arunta.  

http://en.wikipedia.org/wiki/Australian_and_New_Zealand_Army_Corps
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1.3 REFERENCE HARDWARE 
The environmental classification standards and methods used for the 
MFC (Multi Function Console) and the CAB 85 (Computer Cabinet, 
1985), both soon to be installed onboard the ships, were used as a 
foundation for the identification of further environmental classification 
standards and methods. 

1.3.1 MFC 
The console is based on proven COTS (Commercial Off The Shelf) 
products, taking advantage of the development of the commercial IT 
market. This creates a generic multi-functional concept where all 
functions in a system; Com-
bat Management Systems and 
Fire Control Systems can be 
controlled from any MFC in 
the system. It has been 
designed in cooperation with 
experienced naval officers 
and ergonomics expertise to 
provide excellent ergonomics 
and functionality. 

 The main components of the 
chassis are cast aluminium 
welded or bolted together. 
The console will be hard 
mounted to the floating floor 
in its operational area. A 
floating floor is separated 
from the ship’s main 
structure by a system of 
springs and shock absorbers.  Figure 1.4 Multi Function Console. 

 

1.3.2 CAB 85 
The cabinet was introduced in 1985 and is 
available in either a one or two shelf 
configuration, each shelf allowing the 
connection of a number of computer cards 
and components. It is mainly designed from 
aluminium sheet metal welded together. The 
cabinet will be either mounted using shock 
absorbing springs or hard mounted to a 
floating container, separated from the ship’s 
main structure. 

Figure 1.5 CAB 85. 
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2 ENVIRONMENTAL FACTORS 
When designing electronic and electromechanical equipment it is of 
major importance to identify and fully understand the influences that 
environmental stresses have on materiel throughout all phases of its 
service life (immunity, part 2.1). Furthermore, it is of equal importance 
to consider the effects that the equipment may have on its surroundings 
(emission, part 2.2). MIL-STD-810 and MIL-STD-461E have served as 
foundations for the analysis and identification of the environmental 
factors [3][4][5]. 

2.1 IMMUNITY 
The performance of all electronic and electromechanical equipment is 
influenced by its surrounding environment. Three main categories of 
environmental factors can be identified; climatic, mechanical and 
electrical. 

2.1.1 CLIMATIC FACTORS 
The surrounding climatic environment is comprised by combinations of 
the sub-factors below. It is vital to understand their mutual relationship 
and that they are highly dependant on each other. 

LOW TEMPERATURE 

Low temperatures have adverse 
effects on almost all basic materials. 
Exposure to low temperature may 
either temporarily or permanently 
impair the operation of the 
equipment by changing the physical 
properties of the materials com-
posing it. Therefore, low tem-
perature tests must be considered 
whenever the equipment, in its 
service life, will be exposed to 
temperatures below normal room 
temperature. Examples of problems 
that could occur as a result of 
exposure to low temperatures are: 

Figure 2.1  A series 800-vessel of the 
Swedish Amphibious 
Corps, exposed to low 
temperature. 

• Hardening, cracking and embrittlement of materials. 

• Binding of parts, due to differential contraction of dissimilar 
materials. 

• Loss of lubrication and lubricant flow due to increased viscosity. 

• Changes of components’ electrical characteristics. 

• Stiffening of shock mounts. 

• Decrease in dexterity, hearing, and vision of personnel wearing 
protective clothing. 
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THERMAL SHOCK 

Thermal shocks typically occur when material is transferred between 
high and low temperature environments. Effects of thermal shocks are 
usually more severe near the outer portions of materiel. The further 
from the surface depending on the properties of the material involved, 
the slower and less significant the thermal changes will be. Transit cases, 
packaging, etc. will lessen the effects of thermal shock on the enclosed 
materiel even more. Examples of influences of thermal shocks: 

• Physical influences: 

- Shattering of glass vials and optical materiel. 

- Binding or slackening of moving parts and deformation or 
cracking due to differential contraction or expansion rates 
or induced strain rates of dissimilar materials. 

• Electrical influences: 

- Changes of components’ electrical characteristics. 

- Electronic or mechanical failures due to rapid water or frost 
formation. 

- Excessive static electricity. 

LOW AIR PRESSURE 

Low air pressure typically occurs when material is transported or 
installed in non-pressurised airplane compartments. Examples of 
influences of low air pressure:  

• Rupture of pressurised 
containers.  

• Erratic operation or 
malfunction of equipment 
from arcing or corona as the 
breakdown voltage between 
two electrodes in air decreases 
with pressure. 

• Leakage of gasses or fluids 
from gasket-sealed containers. 

• Decreased efficiency of heat 

• Acceleration of effects due 

Figure 2.2  A B377SGT Super 
dissipation by convection 
and conduction in air. Guppy Turbine cargo 

aircraft, used for 
transporting outsized 
cargo. essentially to temperature, 

for example evaporation. 
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ENCLOSURE 

The enclosure of electronic and electromechanical equipment is 
intended to provide protection for persons against access to hazardous 
parts, as well as for the equipment inside the enclosure against ingress 
of solid foreign objects or water. Examples of effects that may originate 
from inappropriate enclosures are:  

• Change of electrical 
characteristics, for example, 
faulty contact or change of 
contact resistance. 

• Seizure or disturbance in 
motion of bearings, axles, 
shafts and other moving 
parts due to ingress of 
foreign objects. 

Figure 2.3  Plastic enclosure with 
recessed aluminium lid 
manufactured by Boss 
Industrial Mouldings. 

• Contamination of optical 
surfaces. 

• Clogging of ventilations, 
bushings, pipes and filters. 

• Injury of operator. 

DAMP HEAT 

Certain equipment placed under 
particular conditions may be 
subjected to high relative humidity. 
This may happen when the 
equipment is placed in enclosures 
such as vehicles, tents or aircraft 
cockpits since this can result in 
intense heating through solar 
radiation. Due to inadequate 
ventilation, any humidity that may be 

developed will be retained permanently within the interior. Depending 
on the temperature, the relative humidity and the condensation, the 
effects of damp heat vary. Examples of effects that may originate from 
damp heat:  

Figure 2.4  Cockpit of an F/A-
18E Super Hornet. 

• Change of electrical characteristics. 

• Decreased visibility through glass, lenses, etc. 

• Short circuits. 

• Accelerated corrosion of corrosive materials. 

• Increased fungal growth. 
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DRY HEAT 

High temperatures may temporarily or 
permanently impair performance of equipment, 
by changing physical properties or dimensions 
of the materials of which it is composed. 
Examples of effects that may originate from dry 
heat: 

• Lubricants become less viscous.  

• Materials change in dimension, either 
totally or partially. Figure 2.5  Heat. 

• Seals deteriorate. 

• Fixed-resistance resistors change in 
values. 

• Overheating of components. 

FUNGUS 

In general fungi grow as mould or yeast. In the environment, where 
available nutrients, moisture and temperature conditions may be 
marginal, the fungi normally grow as mould. In infected tissue where 

conditions are more ideal, 
these fungi usually grow as 
yeast, which greatly 
resembles the colony 
formation of bacteria.  

Non-resistant materials are 
susceptible to direct attack 
as the fungi break down 
the material and use it as 
nutrient. This results in 
deterioration affecting the 
physical properties of the 
material. Figure 2.6  Peaches with fungal growth.

Even though certain materials are resistant to direct fungus attacks, they 
may still be affected by fungal growth. This is due to materials or 
surface deposits of dust, grease, perspiration and other contaminants 
acting as hosts. In turn, metabolic waste products (i.e., organic acids) 
are excreted by the fungi and may cause corrosion, etching, staining or 
degradation of materials.  

Examples of effects that may originate from fungi: 

• Faulty contact or change of contact resistance. 

• Short circuits. 

• Allergic reactions. 

• Accelerated deterioration. 
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2.1.2 MECHANICAL FACTORS 
Mechanical factors, such as shocks and vibrations, may affect an 
apparatus and can be derived from the application in which it is 
installed. It is important to consider combinations of mechanical and 
climatic factors and what effects they might generate.  

SHOCK 

A shock is a temporary or 
transient momentum change of 
a mechanical system. Equipment 
hard mounted to vehicles (ships, 
aircraft, etc.) may experience 
severe shocks when the vehicle 
itself, or the area surrounding it, 
is subjected to physical impacts, 
pyrotechnics, or other types of 
rapid transient forces. Examples 
of effects that may originate 
from shocks: 

• Structural damage to 
physical integrity. Figure 2.7 Mine detonation.

• Erratic operation or malfunction of equipment due to faulty 
contact or short circuits. 

VIBRATION 

The sources of vibration and the types of vibratory motion and their 
propagation are subjects that are complicated and depend on the 
particular characteristics of the systems being examined. The most 
common form of mechanical vibration problem is motion induced by 
machinery of varying types, often but not always of the cyclic variety. 
Other sources of vibration include wind forces, ocean wave motions, 
etc.  Examples of effects of vibrations are: 

• Fatigue failure in machine and structural parts. 

• Increased wear of parts. 

• Erratic operation or malfunction of equipment due to faulty 
contact or short circuits. 

• Unsecured mounts coming loose. 

• Transformation to intolerable acoustic effects. 
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2.1.3 ELECTRICAL FACTORS 
The surrounding electrical environment is comprised of combinations 
of the sub-factors below. 

RADIATED SUSCEPTIBILITY 

Electronic and electromechanical 
equipment are affected by the presence 
of magnetic and electromagnetic fields. 
This may cause erratic performance or 
malfunction of the equipment. 

CONDUCTED SUSCEPTIBILITY 

Voltage dips, short interruptions, voltage 
variations, electro static discharges, etc. 
may affect electrical and electronic 
equipment. As a result the equipment 
can malfunction and/or suffer from 
impaired performance. 

Figure 2.8  Electro magnetic 
radiation.
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2.2 EMISSION 
All equipment affects its surroundings in some way, either by wanted or 
unwanted means. Two main factor categories can be identified; 
Mechanical and Electrical. 

2.2.1 MECHANICAL FACTORS 
Most problematic mechanical factors are caused by equipment with 
moving components. 

AIRBORNE ACOUSTIC NOISE 

Acoustic noise is defined as undesired sound originating from vibration 
of structures, caused by machinery with moving parts, explosions, etc. 
Examples of effect of airborne acoustic noise are: 

• Inhabitability of personnel areas. 

• Unacceptable speech communication. 

• Noise induced hearing loss. 

• Detection by an enemy. 

There are two main expressions related to 
noise classification; Sound Power and Sound 
Pressure. The first is almost entirely 
dependant on the equipment emitting the 
noise, while the latter strongly depends on 
the environment surrounding the equipment, 
such as reflecting walls and the position of 
measurement. 

Figure 2.9  Safety symbol 
“Hearing 
protection must 
be worn”. 

2.2.2 ELECTRICAL FACTORS 
Electronic and electromechanical equipment generally cause unwanted 
disturbances, interfering with internal and/or external components. 

RADIATED 

Some electromagnetic and magnetic fields are 
caused by electronic and electromechanical 
equipment. High field strengths cause 
degradation of performance in surrounding 
equipment and may be harmful to the 
operator.  

CONDUCTED 

Electrical and electronic equipment may 
affect its network by causing voltage dips, 
short interruptions, voltage variations, 
overloaded signals or electronic noise, 
disturbing other connected equipment. 

Figure 2.10  International 
safety symbol 
"Caution, risk 
of electric shock" 
(ISO 3864). 

http://en.wikipedia.org/wiki/Safety_symbol
http://en.wikipedia.org/wiki/International_Organization_for_Standardization
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2.3 NOT INCLUDED ENVIRONMENTAL FACTORS 
The previously described environmental factors are the most important, 
when considering the reference equipment. However, there are a few 
other factors when considering other equipment in other operational 
environments, which are excluded in the classification of the reference 
equipment. A few of these ar

N S  

e mentioned in this part. 

OISE USCEPTIBILITY

EMITTED VIBRATION 

types m om 

 

in confined areas may contribute to the 

HEMICAL EACTIONS

of material, equipment may be affected in 

SOLAR RADIATION 

s when considering 

This category deals with 
the phenomenon of 
mechanical damage directly 
caused by airborne noise. 
This may occur at; 
equipment critical frequen-
cies or high amplitude and 
low frequency noise.  

Figure 2.11  USS Iowa firing a broadside. 

Equipment of varying ay cause vibrations, originating fr
unbalanced rotation, acoustic noise, uneven friction, the meshing of 
gear teeth, etc. This can result in undesired noise, fatigue failure, erratic 
operation or malfunction of the equipment itself or equipment in its 
surroundings. 

HEAT DISSIPATION

Equipment installed 
surrounding temperature by dissipating energy either by convection, 
conduction or radiation. This phenomenon is of major concern when 
designing electronic equipment. 

C R  

Depending on the type 
different ways when exposed to a chemical environment. This occurs in 
the vicinity of industrial areas or near the exhausts of fuel burning 
devices and can result in for example degradation of performance, 
corrosion or malfunction.  

There are two aspect
exposure to sunlight; heating and actinic 
(photo degradation) effects. These 
effects may cause overheating or 
accelerated ageing of material or 
components. 

 

 Figure 2.12  The Sahara 
desert. 



   
Olle Dalin 
Martin Gille  
 

 METHOD FOR MILITARY AND CIVILIAN 
STANDARDS COMPARISON

 

 

 13 

2.4 FACTORS NOT RELATED TO THE 

OPERATIONAL ENVIRONMENT 
There are several factors affecting the 
design of equipment that are not directly 
related to its operational environment. 
However, these factors are of no less 
importance when evaluating the life cycle 
on both component and system level.  

ENVIRONMENT 

To minimise the harmful effects on the 
environment caused by the life cycle of a 
system or component, the choice of 
material, production methods, recycling 
and energy efficiency need to be 
considered.  

Figure 2.13  The international 
recycling symbol. 

ERGONOMICS 

The design of an apparatus, ergonomics can be divided into two sub-
categories; physical and cognitive ergonomics. Ergonomics are of major 
importance to ensure a consistent cooperation between man and 
machine. 

Physical Ergonomics comprises risk factors such as repetitive movements, 
mechanical vibration and awkward/static posture. It is vital for the 
safety and comfort of the operator during use and handling. 

Perception, attention and cognition are included in Cognitive Ergonomics. 
These are important to eliminate operator mistakes by using shapes, 
sounds, colours, etc. that are easy to recognise and interpret. This is 
especially important for equipment used under stressful conditions. 

FIRE SAFETY 

When designing equipment there 
are two important factors to 
consider concerning fire safety:  

• Design to minimise the 
risk of the equipment 
causing a fire. 

• The use of materials that 
are fire resistant and that 
do not produce unwanted 
fumes when heated. 

Figure 2.14  Fishing vessel on fire. 
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3 IDENTIFICATION OF STANDARDS AND 

METHODS FOR CLASSIFICATION 
When identifying the appropriate classification standards and methods, 
it is necessary to understand the environmental factors of the 
equipment’s life cycle (chapter 2). This may act as a foundation for 
further evaluation. 

In an initial phase of the identification process there are several 
different approaches: 

• Which standards are used for similar equipment? 

• Are there any other equipment designed for similar 
environments available? Which standards are used? 

• Which standards are most commonly used worldwide? 

3.1 STANDARDS USED FOR REFERENCE 

EQUIPMENT 
The construction of the ANZAC class frigates began in 1989 and is 
therefore designed using 
standards of that time or 
older. When upgrading, the 
new equipment must be 
designed to meet the 
criteria stated by these old 
versions of standards. The 
use of a German standard 
series stem from that the 
first ship of the class was 
designed and constructed 
in Germany. The re-
maining nine ships were 
constructed in Australia on 
license. 

Figure 3.1  HMAS Anzac firing during 
hostilities with Iraq in March 
of 2003. 

The MFC and Cab 85 are both almost entirely environmentally 
classified according to military standards. The most important are:  

MIL-STD-810D 
ENVIRONMENTAL TEST METHODS AND ENGINEERING 

GUIDELINES 

This is an American general environmental 
classification standard that covers most climatic and 
mechanical factors. Recommended test severities and 
levels are provided, but not mandatory in most cases. 
This standard is available in updated editions [3]. 

 Figure 3.2  The logotype of the U.S. 
Department of Defense. 



 
METHOD FOR MILITARY AND CIVILIAN  
STANDARDS COMPARISON 
 

 Olle Dalin 
Martin Gille 

 

16  

BV (BAU VORSCHRIFT) 

This is a series of German ship construction standards covering 
vibration safety, shock resistance, guidelines for noise reduction, etc. 
The parts used in ASMD are several decades old [6]. 

MIL-STD-167-1(SHIPS) 
MECHANICAL VIBRATIONS OF SHIPBOARD EQUIPMENT 

An American standard covering vibration safety of ship mounted 
equipment. This standard is available in updated editions [7]. 

3.2 STANDARDS PREVIOUSLY USED BY SAAB 

SYSTEMS 
Most products designed and produced by SAAB have been 
components, sub-systems or systems custom made for certain 
applications with a number of involved contractors. In order to match, 
all included components have had to be classified according to similar 
standards. This has limited the freedom of choice when classifying the 
equipment and has led to the use of different classification standards 
between projects. 

There is no well defined pattern in the use of standards and methods 
for classification; some projects have used mostly military standards 
while some have almost entirely used international civilian standards for 
environmental classification. 

3.3 THE WORLDWIDE MOST FREQUENTLY USED 

STANDARDS AND METHODS 
When evaluating which standards other companies in the military 
equipment segment and companies designing products for similar 
application use, a number of frequently employed series of standards 
can be singled out. A few of the most important are mentioned below: 

IEC 68 
ENVIRONMENTAL TESTING 

IEC (International Electrotechnical Com-
mission) is an international standardization 
organization, based in Europe. The series IEC 
68 contains fundamental information on 
environmental testing procedures. It covers 
the natural and artificial environments to 
which equipment may be exposed, so that an 
assessment can be made of their performance 
under conditions of use, transport and storage 
[8]. Figure 3.3  The IEC 

logotype. 
In many nations, the IEC 68 has been approved by the national 
standardisation organisation. It has therefore been given a multitude of 
different national standard codes. 
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IEC 61000 
ELECTRO MAGNETIC COMPATIBILITY 

This series of standards covers the testing and measurement techniques 
and provides levels and limits concerning the area EMC (Electro 
Magnetic Compatibility). It is almost always used when classifying 
civilian electro technical products worldwide [8]. 

ISO 3740 AND 11200 
MEASUREMENTS OF NOISE 

Internationally when measuring noise, ISO 
(International organization for stan-
dardization) is the most frequent provider 
of methods of measurement. The most 
common standard series are 3740 and 
11200 which provide methods for sound 
power level and sound pressure level 
measurements, respectively [9]. 

 Figure 3.4  The ISO 
logotype. 
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4 COMPARISONS 
Because of the structural divergence of documents published by 
different standardisation institutes, a thorough evaluation and 
homogenisation is necessary for comparing identified standards and 
methods of environmental classification. To pin-point the essence of 
each document, two parts of information need to be subtracted: 

METHODS OF MEASUREMENTS 

Even though two standards cover the same environmental factor, they 
can differ in the approach to testing. Some standards provide methods 
for accelerated testing in laboratory environment, while some imitate 
the equipment life cycle conditions. There are different grades of 
measurement precision, some standards are intended for certain types 
of equipment, etc.  

As a result, in order to accomplish an adequate comparison regarding 
methods of measurements, it is necessary to understand and appreciate 
the fundamental intention of each standard. Reading the first few pages 
of a certain standard is not always enough to fully grasp its whole 
concept. 

LEVELS AND LIMITS  

In addition to methods of testing and measurements, it may also be of 
interest to identify and compare the levels and limits. An example of 
levels may be a frequency range of emitted electromagnetic radiation, 
while the limits state the acceptable strength of the field. A difficulty 
when comparing is that not all standards provide levels and limits and 
not all levels and limits are mandatory. The comparison of the levels 
and limits provided by two standards may be an intricate task, for 
example due to that they may be expressed in different units, as 
complex curves, as combinations of various variables, etc. The 
comparison can also be more challenging because of the strong 
relationship between methods and levels. 
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5 METHOD FOR ACCESSIBILITY 
The information consolidated as described in previous chapters 
(chapter 3 and 4) generates a considerably large document when 
written. It is difficult, even for someone familiar with environmental 
testing, to overview and draw accurate conclusions based on this 
information if presented in the classic document form. 

5.1 INTENTION  
The intention of designing a method for accessibility is to provide a 
functional system, presenting information of concern to environmental 
testing. 

In order to provide a functional system, it is desirable to meet the 
following requirements.  

It shall: 

• Be easy to use and overview. 

• Be accessible and useful for both personnel with experience of 
environmental testing as well as novices. 

• Provide: 

- An introduction to each area of environmental factors.  

- Short summaries of the most important standards. 

- Comparisons of standards and methods, both military and 
civilian. 

• Give access to the most important standards in their entirety.  

• Be possible to update continuously. 

5.2 MODEL OF PRESENTATION 
A computerised system is a way of meeting the requirements described 
above. It gives the opportunity to present information in a visually 
illustrative, easy to understand and appealing way. Containing a vast 
amount of data, it is still easy to navigate and overview. The interface 
with the user can be made graphic and straight forward, making the 
information of concern easy to locate and isolate, while the other is 
hidden in the background. A computerised system is easy to reproduce 
(i.e. copying files) and can without effort be sent electronically, which is 
a big advantage when trying to distribute information. 
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5.3 SOPHISTICATED METHOD FOR IDENTIFYING 

STANDARD CORRESPONDENCE 
For the demonstration of the method for accessibility, using the name 
“Sophisticated Method for Identifying Standard Correspondence” 
(SMISC), Microsoft Excel [1] is the software of implementation. The 
reason for this is that the software is widely available and most 
computer users are familiar with its graphic environment and have 
some skill and experience working with it. 

The Excel file acts as the central point for the system of documents. 
Navigation is done by clicking the links in the matrix, opening the 
document of interest. All documents are saved using the .pdf format 
(Portable Document Format), the world leading format for read-only 
documents. The program Adobe Reader [2] is used to open the 
documents and since it is free, it is installed on virtually all computers.  

For distribution and easy access, all files relating to SMISC are saved on 
a CD (Compact Disc), making it easy to copy and resistant to unwanted 
file editing.  

The main structure of SMISC is made up of the column second from 
the left and the top row. These contain all the standards covered by 
SMISC, each listed in both the row and the column. The area created 
between the row and the column contains the crosswise comparisons;, 
which are described in part 5.3.3. 

 

 
Figure 5.1  SMISC. 
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When a certain area that is of interest, it can be isolated from the other 
by clicking the small arrow in lower right corner of the “Area” field. 
This will reveal a drop-down menu, containing all covered 
environmental factors (figure 5.2). By clicking the area of interest, the 
others are hidden (figure 5.3).  

By clicking on an area title, a document containing a short introduction 
of it is opened in a new window (figure 5.4). 

 

 

 

 

 
Figure 5.2  The drop-down menu of areas. 
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 Figure 5.3  The area Vibration, isolated from the others. 

 

 

 

  

 
 

Figure 5.4  Opening an introduction to the area Cold. 
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5.3.1 HELP 
To get started in the use of SMISC, a help document is included. Access 
is granted immediately, by clicking the “Help” button in the upper left 
corner. 

Figure 5.5  Opening the help document. 
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5.3.2 STANDARDS 
By holding the pointer over the code of a certain standard, in the 
Standard column or row, a text box appears, stating the full title of the 
standard.  

 
 Figure 5.6  Showing the full title of a standard. 
 

By clicking on the code of a standard, either in the standard row or 
column, a document containing the chosen standard in its entity, is 
opened in a new window. 

 
 Figure 5.7  Opening a standard (MIL-STD-810F). 
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Some standards cover several environmental areas, included in SMISC. 
By clicking the standard of concern in the drop-down menu, appearing 
by clicking the arrow in the lower right corner of the “Standard” field, 
the standard is isolated from the other. 

 

Figure 5.8  A chosen standard covering several areas is shown (MIL-STD-810F). 
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5.3.3 COMPARISONS 
The fields between the row and column holding the covered standards, 
contains the crosswise comparisons. Each intersection of two standards 
is categorised according to their correspondence. Only standards 
belonging to the same area are compared in this way. 

C 

 
By holding the pointer over an intersection, a text box will appear, 
containing more information of the correspondence of the two 
standards. 

 

By clicking on the crosswise comparison of interest, a document 
containing summaries of the two relevant standards is opened in a new 
window. 

 

 

S 

N 

Similar, the standard of the intersecting row 
either correspond to parts of, or is similar to the 
standard of the intersecting column. 

Corresponding, the standard of the intersecting 
row correspond well to the standard of the 
intersecting column. 

Not corresponding, the standard of the 
intersecting row does not correspond to the 
standard of the intersecting column. 

Figure 5.9  The pointer is held over an intersection, revealing more information of 
correspondence. 

Figure 5.10  Opening the summaries of two standards.
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5.4 APPLICABILITY 
SMISC can be used in various ways. It can give support when choosing 
appropriate standard or method for qualification. It may also provide 
the means for comparing components during the design phase of a 
product. One important advantage is that it gathers the most important 
standards in one place and presents them in a way that is easy to 
understand.  

5.5 ALTERNATIVE BASE FOR IMPLEMENTATION 
The innovation, SMISC, does not necessary have to be implemented 
using Microsoft Excel. There are several other equivalent bases that 
may be more suitable in certain applications. For a company with an 
already existing intranet, a web based system might be advantageous 
when integrated. 

5.6 UPDATING 
To maximise the functionality of SMISC, it is vital to keep it up to date. 
The standards of today are seldom final, but are continuously revised. 
Furthermore, to meet the accelerating technological evolution, new 
standards and regulations are added to the existing while some are 
deleted. The new revisions and standards need to be included in SMISC 
in order for it to function properly. 

When updating SMISC it is necessary for the operator to have an in-
depth understanding of the standard to add or update, the standards 
already part of SMISC and the area of concern. It is also essential to 
hold a thorough knowledge of the function and purpose of SMISC. 
Each summary and crosswise comparison need to be given careful 
thought and must be written in parity with the already existing. 
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6 CONCLUSIONS 
Since this thesis work is a first step towards an exhaustive evaluation of 
standards and methods for environmental classification, some topics 
that may be important are left out. The focus was on electro technical 
products, using SAAB products with a maritime operational 
environment as reference, resulting in an evaluation almost exclusively 
containing standards and methods within these boundaries. 

In addition, most of the clients and partners of SAAB have traditionally 
been Swedish or other European governments and companies. 
Consequently, the majority of the standards and methods covered in 
this evaluation are of European origin. 

By presenting the method using a computerised system, opportunity is 
given to easily access the information in a visually illustrative and an 
easy to understand approach. The graphic interface makes the 
information of concern easy to locate. 

Updating the system is a time consuming process since the updated 
standard must be compared to all standards already included. For 
improved ease, it may be beneficial to use a centralised system, limiting 
the update of SMISC to one server only. This eliminates the time 
consuming activity of replacing old versions dispersed throughout the 
company. 

Since the system is constructed using several levels of information 
depth; colour coded comparisons, short summaries of standards and 
the standard documents in their entity, it is suitable for different levels 
of operator experience and intentions of use. It may be at aid when 
choosing suitable classification standards as well as when establishing an 
overview of one or more areas. It also acts as a well organised standards 
library, arranged by areas. 
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7 ACRONYMS AND ABBREVIATIONS 
 

ASM (Anti-Ship Missile) 

ASMD (Anti-Ship Missile Defence) 

CAB 85 (SAAB Computer Cabinet anno 1985) 

COTS (Commercial Off The Shelf) 

EMC (Electro Magnetic Compatibility) 

IEC (International Electro technical Commission) 

ISO (International organization for standardization, derived from the 
Greek isos, meaning "equal") 

HMAS (Her Majesty’s Australian Ship) 

MFC (Multi Function Console)  

PDF (Portable Document Format) 

SMISC (Sophisticated Method for Identifying Standard 
Correspondence) 
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5.2 The drop-down menu of areas. SMISC 

5.3 The area Vibration, isolated from 
the others. 

SMISC 

5.4 Opening an introduction to the 
area Cold. 

SMISC 

5.5 Opening the help document. SMISC 

5.6 Showing the full title of a 
standard. 

SMISC 

5.7 Opening a standard (MIL-STD-
810F). 

SMISC 

5.8 A chosen covering several areas is 
shown (MIL-STD-810F). 

SMISC 

5.9 The pointer is held over an 
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standards. 

SMISC 

 

 

 

 

 

http://www.wikipedia.com/
http://www.uscg.mil/
http://www.wikipedia.com/
http://www.defenselink.mil/
http://www.sist.si/
http://www.sist.si/

	1 Introduction
	1.1 Background
	1.2  The ASMD Project
	1.3  Reference Hardware
	1.3.1 MFC
	1.3.2 CAB 85


	2  Environmental Factors
	2.1 Immunity
	2.1.1 Climatic Factors
	Low Temperature
	Thermal Shock
	Low Air Pressure
	 Enclosure
	Damp Heat
	Dry Heat
	Fungus

	2.1.2 Mechanical Factors
	Shock
	Vibration

	2.1.3  Electrical Factors
	Radiated Susceptibility
	Conducted Susceptibility


	2.2  Emission
	2.2.1 Mechanical Factors
	Airborne Acoustic Noise

	2.2.2 Electrical Factors
	Radiated
	Conducted


	2.3 Not Included Environmental Factors
	Noise Susceptibility
	Emitted Vibration
	Heat Dissipation
	Chemical Reactions
	Solar Radiation


	2.4 Factors Not Related to the Operational Environment
	Environment
	Ergonomics
	Fire Safety



	3  Identification of Standards and Methods for Classification
	3.1 Standards used for reference equipment
	MIL-STD-810D Environmental Test Methods and Engineering Guidelines
	BV (Bau Vorschrift)
	MIL-STD-167-1(SHIPS) Mechanical Vibrations of Shipboard Equipment


	3.2 Standards Previously Used by SAAB Systems
	3.3 The Worldwide Most Frequently Used Standards and Methods
	IEC 68 Environmental Testing
	IEC 61000 Electro Magnetic Compatibility
	ISO 3740 and 11200 Measurements of noise



	4  Comparisons
	Methods of Measurements
	Levels and Limits 

	5  Method for Accessibility
	5.1 Intention 
	5.2 Model of Presentation
	5.3  Sophisticated Method for Identifying Standard Correspondence
	5.3.1  Help
	5.3.2  Standards
	5.3.3  Comparisons

	5.4 Applicability
	5.5 Alternative Base for Implementation
	5.6 Updating

	6  Conclusions
	7  Acronyms and Abbreviations
	8  References
	9 List of Figures

