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Abstract 
The European Commission (EC) seek to reach the competitiveness of the European Defence Industry. The fullness of (national) 
standards, more than 10.000, is recognised by EC as a major constraint and cost driver. 
Electromagnetic Compatibility (EMC) and more generally Electromagnetic Environmental Effects (E3) have been considered by EC as a 
major topic, with 7 other topics such as NBC detectors, energetic materials, fuels and lubricants, batteries, packaging, electrical and 
mechanical interfaces, and environmental testing. 
An E3 expert group (called Expert group 7 or EG7) with representatives from industry and national Ministries of Defence rationalised in 
2004 a list of 329 E3 standards, implicitly abandoning national, including American, standards, and develop guidelines for the 
procurement process. 
A limited number of widely accepted and cost effective standards, suitable for use by MoD’s (acquisition) and industry (product 
development), has been defined after making comparisons. Comparisons were carried out on some standards against STANAG 4370 
AECTP 500.  
The E3 Expert Group (EG7) concluded; 

 that no one standard is better or worse than another in achieving the end goal 
 differences are not sufficient to prevent the use of STANAG 4370 (AECTP 500) 
 there are sufficient similarities to AECTP 500 to adopt this as the fundamental replacement standard. 
 there is sufficient agreement on NATO-, IEC- and EN-produced standards to make worthwhile agreement to use a number of 

standards as replacement for some (or some parts) of existing National Standards. 
This paper, based on the reference (1) report, presents the work conducted by EG7 focusing on its recommendations on the use of E3 
standards, and on the constraints with respect to the standardisation process of National MoD’s, NATO, Industry and EN/IEC. 
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1. INTRODUCTION 
 
The European Commission requested the European Committee for Standardisation (CEN) to establish Workshop 10 to 
improve the efficiency and enhance competitiveness of the European defence industry. Eight Expert Groups (EG) have 
been established in 2004 and EG 7 addresses the Electromagnetic Environmental Effects (E3). 
 
EG 7 (2) has selected the E3 standards used within the member states of the European Union, approximately 430, and 
made a preference list. This database with standards has been published in 2004. 
 
This paper presents and summarises the results of the work conducted by EG7 and the main recommendations of this 
group for the use of E3 standards. The scope and limitations of those standards are given in Section 2. The standards for 
electromagnetic environmental effects are described in Section 3. The reduction process and the rationale for the 
comparison of standards are given in Section 4. The recommendations for best practice are given in Section 5. The 
results could be used in the acquisition process (by MoD) and development process (by industry) such that systems, will 
be built faster, better and cheaper. Recommendations on the E3 standardisation process has been discussed in Section 6. 
Conclusions are given in Section 7. 
 

2. SCOPE AND LIMITATIONS OF THE EG 7 TASK 
 
The task of WS10-EG7 was to develop the European handbook of preferred EEE standards for defence applications but 
the responsibility for further development of the chosen ‘preferred standards’ resides with the respective authority. 
 
The military environment is sometimes more severe than the civilian, hence civilian EEE standards are not always 
appropriate for defence procurement. The handbook contains a mixture of military and civilian standards to be called 
upon as applicable. 
 
E3 specifications are a compromise, a balance between cost and performance. In a highly complex system, it may prove 
impossible to achieve and proof total compatibility. In this case, the customer must decide which other compromises 
must be made. 
 
Military organisations have prepared their specifications over many years, typically with limited, or no, consultation 
with industry. While all Nations could use the same specification if starting again with a zero base line, military 
equipment in service, and that already in design, will not necessarily be compatible with equipment designed to meet 
the "Handbook".  
 
The time to design and develop military equipment and the in-service life give a combined total of up to 35 years. From 
this, it can be seen that the change from National Standard to European Handbook could have implications that extend 
for considerable number of years. That is, if the handbook is accepted today, the last piece of equipment manufactured 
under some other specification would finally be replaced in 35 years time.  
 
For this reason, the military users need to manage the changeover so that any problems are minimised. However both 
military and the defence industry would like a quick transition to a common EEE requirement and a near future move to 
common test formats, preferably based on IEC basic standards to further reduce costs.  
The electromagnetic effects covered by EG7 are listed in the following Section 3. 

3.  STANDARDS  FOR  ELECTROMAGNETIC  ENVIRONMENTAL 
EFFECTS 
 
A survey on the economic impact of standards used has been carried out. The results showed that the most common 
EEE standards in use are: 

1. US MIL-STD 
2. National military standards in Europe: Def-Stand (UK) , VG (GE) and GAM (FR) 
3. European Standards: EN, ETSI 
4. STANAG and AP 
5. International Electrotechnical Standards: IEC  

                                                 
2 The member list of EG 7 is given in annex C. 
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Based on this survey the listing of most important phenomena and standards is given below : 
 
a) Standards for equipment and subsystems 
- Electromagnetic interference requirements and tests at equipment and sub-system level: 

- conducted phenomena 3; 
- radiated phenomena (emission, susceptibility, transients (ESD), DC magnetic field) 

- Radiation hazards (HERF, HERO, HERP) 
- HIRF 
- Lightning and nuclear EMP 
- Spectrum (emission) control (spurious, harmonics) 
- Power quality 
 
b) Standards which are not yet mature 
- System level 
- Engineering and guidance documents 
- Management, including system life cycle. 
 
c) No standards4 on 
High Power Microwaves (HPM) 
Ultra Wide Band (UWB) 
 

4. REDUCTION PROCESS 
 
Each Nation represented in EG7 agreed that, after National Standards, much of the defence industry uses United States 
MIL standards. This would be an obvious point of convergence for most, if not all, for industry. However these are 
produced and maintained by the US and not by the European community. However, NATO Standards (STANAG) are a 
close representation of the MIL Standards and were agreeable to many EG7 experts. 
 
Existing IEC based standards would allow more free trade at lower costs. However, such standards are changed and 
upgraded continuously via a ‘democratic’ voting structure and as such are not (yet) appropriate for professional 
equipment for military applications.  
The scope of these IEC (EN) standards could be improved to cover the whole frequency spectrum. If a coherent 
framework of these standards, including emission standards, is effective, then military standards could be based on the 
same basic standards.  
Until the structure and coverage of IEC (EN) standards has been improved, dedicated military standards must be in 
place and therefore STANAGs have been taken as the basis for comparison against other standards, see Annex A. 
 
All EMC Standards are a matter of compromise between emissions and immunity requirements, size, weight, technical 
performance etc. The levels of performance required have been developed empirically, based on experience and so use 
a different basis for compromise. For this reason standards cannot withstand an in depth comparison against each other. 
Therefore the comparison is based on a first, high level, assessment. To make the selection two columns of the E3 
Standards handbook have been selected in order to give recommendations with the following keywords: 
 

• AECTP 500: when published then it may be used instead of the indicated  standard. 
• Use: recommended standard 
• Guide: document which may be used for guidance  
• No: not recommended standard, obsolete 
• Future: standards that EG7 have confidence that are being produced, but are not published yet. 
 

The reduction of E3 standards is depicted below 
 
 

                                                 
3 Low frequency conducted, harmonics and inter-harmonics, voltage fluctuation, unbalance, dips and short supply 
interruptions, power frequency variation, DC components, transients, high frequency, ESD. 
4 TEMPEST Standards have not been addressed because they are classified. 
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129

273
75

95
Use
AECTP 500
Future
Guides
No

 
 
 
The number of Use standards, and AECTP500, are shown below. 
 
 
 

38

8

3

120

33

14

7 3 2 IEC
EN, ETSI
ISO
RTCA
NATO
GE
PL
UK
FR
US(MIL)

 
 
 

The comparison of standards has been described in detail in annex B. 
 

5. RECOMMENDATIONS OF EG7 FOR BEST PRACTICE 
 
EG7 recommends the use of the preferred standards Electromagnetic Environmental Effects as listed in the European 
Handbook (EG7 April 2005 version file). This EXCEL file (reference 2) may be acceded through the AFNOR website 
(http://comelec.afnor.fr/cen/ws_def_proc) after compliance with authorisation access (login and password needed and 
have to be required to AFNOR). The first table lines of this file are presented in annex D. This handbook contains 63 
pages. 
 
The use of international standards, STANAG included, shall be encouraged, while the use of national standards shall be 
discouraged. 
 

6. RECOMMENDATIONS FOR STANDARDISATION PROCESS 
 
EG7 recommends the following : 
 
• early publication of STANAG 4370 AECTP 500 ed. 2 
• development of STANAGs, to replace national standards. 
• extension of STANAG 4370 AECTP 500 with the identified shortfalls 
• extension of STANAG 4370 AECTP 500 with system level requirements 
 



Presentation of the CEN WS 10 EG7 recommendations for “Electromagnetic environment” 
standardisation 

 

Astelab 2005                                                              5/15    

 
• been cooperation with European industry and non - NATO nations. 
• WS10 should encourage the formation of the necessary forum to improve the cooperation with national MoDs 

and industry for greater harmonization. A possible structure has shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• All standards must be freely available -preferably by the Internet- to end user. 
• National Authorities take a pro-active approach to manage interference issues in co-operation with Spectrum 

Management activities (ITU and others) and a good working relationship with industry to provide economic 
solutions. 

 

7. CONCLUSIONS 
 
 
a) To achieve common European EMC standards, instead of the plethora of national standards, is a significant 
undertaking and will take some years to finalise. EG7 has accomplished significant steps towards this but continued 
improvements are dependant on other forums and authorities defined in Section 6. 
 
b) 329 standards with relevance for the work of EG7 were found in the initial handbook and added references :  
 
• a number of standards can be replaced by the recommended STANAG 4370 AECTP 500. 
• a significant number of standards could be eliminated from the ‘Use’ category if the recommendations of this 

report were followed. 
• many standards are not recommended for use.  
• many standards are mostly for guidance. 
 
as shown below : 
 
 

Note : Not all EU-MoD's are NATO members 

European 
Defence 
Agency NATODG Enterprise 

Forum 
Industry 

MoD STANAGs

EN-standards

CENELEC
& ETSI 

IEC 
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129

273
75

95
Use
AECTP 500
Future
Guides
No

 
 
c) EG7 conclude that : 
 
• the scope and quality of IEC (based) standards is insufficient for military purposes except in environments 

similar to domestic or industrial ; 
• STANAGs must be used as the basis of harmonization of military standards. The low acceptance level of 

STANAGs is a threat to this process. Guidance and support from WS10 therefore needed and appreciated. 
• agreements could be made regarding some vital areas of standardisation, as described in § 6. 
 

8. REFERENCES 
 
(1) CEN/ WS 10/EG7/N051 June 2005 Report from the WS10 Expert Group 7 
(2) N050_EG7_EMC Hdbk final (electronic file containing the list of preferred standards with comments and 

recommendations of EG7) 
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Annex A 
 

Limitations of EN and IEC standards with respect to military applications 
 
The world-wide International Electrotechnical Committee (IEC) is structured in technical product committees (TCs). 
CENELEC TC's are mirror groups of IEC TC’s. The European Union’s EMC Directive of 1989, has led to many new 
European (EN) standards which are derived from IEC standards. 
 
The structure is described in CENELEC Guide number 24, and should be: 

• Basic EMC standards 
Definition, description of phenomenon, detailed test and measurement method (often table top and floor 
standing EUT), test instrumentation and basic test set up 

• Generic EMC standards 
A set of precise EMC requirements, including limits, to indicate which basic tests are applicable to those 
products intended to be used in a given environment. Only 2 environments are given: residential and industry. 
The generic standards were seen as an interim measure, because product committees expect that only product 
standards would exist in the future. They forgot that rapid technology changes outpace the production of 
product standards. 

• Product and product family standards 
Similar as generic, but typical product-specific elements are added. Some TCs however generate complete 
other EMC standards. 

 

 
Due to lack of time (or slow standardisation process) this failed partly; For example, the basic standard for residential 
environments was taken from the ITE equipment emission standard. 
The product committees continue in creating standards not related to the EMC directive structure, making use of the 
confusion and their power by generating product standards5.  
 

                                                 
5 Note that IEC/CENELEC is organised in technical product committees. For example: 

• TC72, control equipment (IEC 60730, several, such as for water valves, energy regulators, sensors) 
• TCXY, medical equipment (EMC standards on Hearing aids, Surgical equipment, X-ray equipment, etc.) 
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Other source of EMC standards are product directives such as automotive, toys, agricultural machines that include EMC 
requirements. 
Actually a framework is needed where : 

• Basic (test) standards are related to the electromagnetic phenomenon 
• Generic standards related to environments (application area)  

i.e. a horizontal approach. 
This is the case for immunity (susceptibility) standards, but not (yet) for emission standards. 
The structure for the immunity standards is given below : 
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At present, relevant reference standards for the following environmental phenomena exist: 

 
IEC

Electrostatic discharge (ESD) IEC 61000-4-2
Radio-frequency electromagnetic field IEC 61000-4-3
Electrical fast transients/burst IEC 61000-4-4
Surges IEC 61000-4-5
Conducted high frequency disturbances IEC 61000-4-6
Power-frequency magnetic fields IEC 61000-4-8
Pulse magnetic fields IEC 61000-4-9
Damped oscillatory magnetic fields IEC 61000-4-10
Voltage variations, dips and interruptions IEC 61000-4-11
Oscillatory waves IEC 61000-4-12
Voltage fluctuations IEC 61000-4-14
Conducted low-frequency disturbances IEC 61000-4-16
Low-frequency disturbances
TEM cell testing IEC 61000-4-20
Reverberation chamber testing IEC 61000-4-21  
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heavy industry
hospital
automotive
air (civil) in RTCA-DO

landbased
air
naval
space
office
home
light industry

in national MIL standards, in STANAG

partly in medical devices directive
in automotive directive

In EMC Directive: 
generic (environment based) and many product standards

 
 
 

IEC 1000 structure
General considerations (introduction, fundamental principles)
Definitions, terminology
Description of the environment
Classification of the environment
Compatibility levels
Emission limits
Susceptibility limits
Measurement techniques
Testing techniques
Installation guidelines
Mitigation methods and devices

Part 9: Miscellaneous

Part 5: Installation and mitigation guidelines

Part 1: General

Part 2: Environment

Part 3: Limits

Part 4: Testing and measurement techniques
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Annex B 
 

Comparison of standards 
 
 
The following STANAGs have been selected by EG7 as reference standards: 
• STANAG 4370: AECTP 200 series, for description of environments 
• STANAG 4370, AECTP 500 series, for equipment level testing 
• STANAG 1397 for RadHaz classification of munitions and weapons 
• STANAG 4236/4327, for lightning and weapon systems 
• STANAG 4560 & AOP43, for EEDs 
The rationale for this selection has been given in the report. 
 
Comparison for EMI test standards 
 
The STANAG 4370 AECTP 500 is the most important standard for equipment requirements. A comparison with 
national equipment level testing standards is given in the table below. 

 
NE: No Equivalent  
NC: Not Comparable (IEC) 
 
Brief comparison between the STANAG 4370, AECTP 500, and MIL-STD 461E : 
 
Test added for Conducted emission test for signal & power lines up to 150 MHz 
Test added for Conducted emission transient test 
Test added for LF conducted susceptibility test 
Test added for ESD (susceptibility) test 
Test added for Aircraft equipment susceptibility test for lightning. 
Test added for Ship/sub system susceptibility test for transients. 
Test added for Ship magnetic field test for degaussing fields. 
 
 
 
 
 
 

NATO France Germany United Kingdom United States IEC/EN
AECTP 

500 GAM EG13 VG 95373
NO-06-
A200:1998

NO-06-
A500:1998

PN-V-
8410:2002 DEF-STAN 59-41 MIL-STD 461E Various

NCE01 62C1 LA01 KCE-01 PCE-01 NCE01 DCE01.3 CE101 EN 61000-3-2, but NC
NCE02 62C2 LA02 KCE-02 PCE-02 NCE02 DCE01.3 CE102 EN 55022 etc, NC
NCE03 NE NE KCE-03 PCE-03 NE NE = CE106 ETSI product standards
NCE04 NE LA03 NE NE NE = DCE03.3 NE NE
NCE05 62C3 LA01 NE NE NE = DCE02.3 NE EN 55022, absorbing clamp, etc., NC
NCS01 63C1 LF01 KCS-01 PCS-01 NCS01 DSC01.3 = CS101 61000-4-11 etc, NC
NCS02 63C2 LF02 KCS-02 PCS-02 NCS02 = DSC03.3 NE
NCS03 NE NE KCS-03 PCS-03 NCS03 NE = CS103 ETSI product standards
NCS04 NE NE KCS-04 PCS-04 NCS04 NE = CS104 ETSI product standards
NCS05 NE NE KCS-05 PCS-05 NE NE = CS105 ETSI product standards
NCS06 NE LF06 KCS-06 PCS-06 NE NE = CS109
NCS07 63C3 LF06 KCS-07 PCS-07 NE check = CS114 EN 61000-4-6, differences
NCS08 63C4 LF03, LF04 KCS-08 PCS-08 NE check = CS115
NCS09 NE NE NE NE NE check = CS116
NCS10 NE NE NE NE NE = DSC09.3 NE
NCS11 NE NE NE NE NE = DCS12.3 NE
NCS12 NE LF05 NE NE NE = DCS10.3 NE IEC 61000-4-2
NRE01 62R1 SA01 KRE-01 PKE-01 NRE01 ~ DRE02.3 = RE101 IEC-CISPR15, NC

62R2 SA02 NE NE NE
NRE02 62R3 SA03, SA04, SA05 KRE-02 PRE-02 NRE02 ~ DRE01.3 = RE102 EN 61000-6-4 > EN 55011, NC
NRE03 NE NE KRE-03 PRE-03 NE NE = RE103 NE
NRS01 63R1 SF01 KRS-01 PRS-01 NRS01 DRS01.3 = RS101 EN 61000-6-1 > EN 61000-4-8, 9, 10, NC

63R2 SF02

NRS02 63R3 SF03, SF04, SF05 KRS-02 PRS-02 NRS02 DRS02.3 = RS103 EN 61000-6-1 > EN 61000-4-3, EN 61000-4-6, NC
NRS03 national adaptions NE KRS-03 PRS-03 NE national adaptions = RS105 IEC 61000-4-25, but not equal
NRS04 NE NE NE NE NE = DRS03.3 = 1399 070/2036A EN 61000-6-1 > EN 61000-4-8, NC

Poland
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Comparison for electrostatic discharge 
 
The comparison is given in the table below. 
 
 

 
 
 
The discharge voltage limits are 2, 4, 6, 8 and 15 kV. For munitions testing the test levels and methods in STANAGs 
4235 and 4239 shall be applied. The levels there are 25kV and 300kV. The higher level is only for helicopter borne 
threat. 
 
AECTP-500(NCS12) Edition 2, is recommended for this purpose, because of it’s applicability to military testing and 
wide coverage. 
 

Comparison of STANAG 4239/ 4235 ;  AOP 24 ; AECTP 500 ; EN61000 -4-2 ; and VG 95378/11 
Other standards (e.g. IEC, MIL) are not considered, because of their limited use. 

 
 VG 95378/11 

Prove of immunity 
to disturbance  
towards EED 
against ESD 

STANAG 4239 
Munition Test 
Procedure, Limits 
are defined in 
STANAG 4235 
 

AOP 24 
Test Procedure, 
STANAG 4239 
refers to AOP 24 

AECTP 500 
NSC12 
For Munitions 
testing the test 
levels and 
methods in 
STANAGs 4235 
and 4239 shall be 
applied. 

EN 61000-4-2 (IEC) 
Testing and 
Measurement 
technique – ESD 
Test 

Voltage 25 kV 25 kV, 300 kV, see 
table 2 
20, 15, 10, 5; 250, 
200, 150, 100, 50, 
25 

 2, 4, 6, 8, 15 kV 2, 4, 6, 8, 15, XkV 

Capacitor 500 pF ± 5% 500 pF ± 5%; 1000 
pF ± 5% 

500 pF ± 5%; 
1000 pF ± 5% 

150 pF ± 10% 150 pF  

Discharge 
Resistor 

5 kΩ ± 5% 500 Ω; 5 kΩ ± 5%, 
1 Ω 

500 Ω; 5 kΩ ± 
5%, 1 Ω 

330 Ω ± 10% 330 Ω 

Discharge 
inductance 

Defined by pulse 
shape calibration   

< 5 µH; < 20 µH < 5 µH; < 20 µH  Defined by pulse 
shape calibration   

Measure 
adapter 

2 Ω ± 2 %  1 Ω 1 Ω  2 Ω ± 2 %  2 Ω  

Test Pin to case and 
both pins 
shortened and to 
case 

Air and contact 
discharge 

Air and contact 
discharge 

Air and contact 
discharge 

Air and contact 
discharge 

Polarity Positive and 
negative 

Positive and 
negative 

Positive and 
negative 

Positive and 
negative 

Positive and 
negative 

Record 
bridge 
resistance 

Record bridge 
resistance, before 
and after test 

  -  

      
Number of 
Samples/ 
EED 

10 See AOP 24 Confidence level 
defined 

See AOP 24 N/A 

Number of 
Test pulses/ 
Test 
sequences 

5 per Connection 20  20 10 

Data 
Acquisition 

75 MHz 100 MHz 100 MHz 1 GHZ 1 GHZ 

Calibration  before, during, 
after 

before and after before and after Before periodic 
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Comparison for lightning 
 

The result of the discussion is to recommend that the following standards for Lightning effects evaluation on 
weapon systems be categorised as: 
 
a) first rank standards: 

- STANAG 4236 edition 2 : Lightning environment  
- STANAG 4327 edition 2 : Lightning, munitions assessment and test procedures 
- AOP 25 : Rationale and guidance for 4327. 
- These standards should have to be in the part "Systems" of AECTP 500 which remains yet to write. 

 
b) second rank standards (for commercial aircraft but very common in the European defence world): 

- EUROCAE ED 91: Lightning Zoning 
- EUROCAE ED 84: Lightning Environment (as support when STANAG 4236 is deemed too much severe) 
- DO 160 SECTION 22 : Lightning Indirect effects testing on equipment 
- DO 160 SECTION 23 : Lightning Direct Effects testing 

 
The standards selected for the handbook are for weapon systems and munitions. They are not addressing buildings or 
any installation. For that reason the standards applying to the design of protection of buildings, for example BS 6551, is 
not included. 
 
Comparison for radiation hazards 
 
HERF 
There is not a specific military standard on HERF. Some HERF protection procedures are included in STANAG 1380. 
 
HERO 
It was agreed that to day there are several standards for the requirements that are need in the HERO domain. 
The main requirements for an HERO standard should be: 

- the definition of the environment to comply with 
- the definition of the best measurement system to be used in order to avoid disturbances and false results 
- the definition of the safety margins 
- the definition of the tests to be conducted on EEDs with different electromagnetic wave shapes (Pulse 

waves for example) 
- the definition of the tests to be conducted on the safety electronic systems (arming safety electronic units) 

associated with EEDs. 
 

The result of the discussion is to recommend that the following standards for HERO evaluation on weapon systems be 
categorised as : 

 
a) first rank standard now and main standard in the future: 

- STANAG 4324: Em radiation hazard assessment and testing of munitions and associated systems 
- STANAG 1380 AECP-2 : NATO Naval radio and radar radiation Hazards manual (to be extended to the three 

services in the future) 
- STANAG 4560: EEDs, assessment and test methods for characterisation 
- AOP 43 EEDs assessment and test methods for characterisation; guide for 4560 
- STANAG 4238 Munitions Design Principles, Electrical/Electromagnetic Environments 

The result of the discussion is that, because almost these standards are addressing the safety regulations criteria it seems 
necessary to keep them as they are and no to include them in AECTP 500 and particularly in the part "Systems " which 
remains again to write. 
Work should have to be conducted later in the future by NATO countries in order to reduce the number of these 
standards to one or two STANAGS. 
 
b) second rank standards : 

- VG 95378: EMC characteristics of EEDs (no fire threshold, thermal time constant) 
- VG 95379 : EMC testing of EEDS inside systems 
- GAM DRAM 01: General specification for EEDs and their integration in munitions and weapon systems used 

in an electromagnetic environment 
- GAM DRAM 02: Safety requirements to implement in electromagnetic environment for systems and 

munitions embodying EEDs  
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It is proposed that European nations use the first rank standards shown above and where there is a need for some 
specific requirements they may use their own standard (second rank standard) as fall back solution. 
 
HERP 
Covered under the European Recommendation from 1999 and the new European Directive from April 2004, and thus a 
legal issues 
 
Comparison for lightning and nuclear EMP 
 
The difference between lightning and nuclear EMP comes mainly from the shape of the pulse. The N-EMP frequency 
spectrum is much broader and is going in frequency, up to RF, compared to the L-EMP. The energy of the L-EMP is 
much higher than the N-EMP. The military N-EMP are classified. 
 
Comparison for HIRF 
 
The maximum levels which may be encountered are collected in STANAG 1307 ed.2. and MIL-STD 464A.  STANAG 
4234 gives only EM environment for a design criteria. 
MIL-STD 464A gives levels for every environment. 
In the future this subject shall be covered by STANAG 4370 AECTP 250 
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Annex D 
 

PRESENTATION OF THE 11 FIRST LINES OF THE EUROPEAN HDBK TABLE (only for example) 
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Title (original language) Title (English) Keywords

1 Guide No NATO  AEP-09 3 - 
VOL V

NATO MANUAL OF SIMULATORS OF 
NUCLEAR WEAPONS EFFECTS - 
SIMULATORS OF ELECTROMAGNETIC 
PULSE (EMP) EFFECTS

NATO MANUAL OF SIMULATORS OF 
NUCLEAR WEAPONS EFFECTS - 
SIMULATORS OF ELECTROMAGNETIC 
PULSE (EMP) EFFECTS

3 Guide No NATO STANAG 3856 
and AEP 29

PROTECTION OF AIRCRAFT, CREW AND 
SUB-SYSTEMS IN FLIGHT AGAINST THE 
EFFECTS OF ELECTROSTATIC CHARGES

PROTECTION OF AIRCRAFT, CREW AND 
SUB-SYSTEMS IN FLIGHT AGAINST THE 
EFFECTS OF ELECTROSTATIC CHARGES

4
GUIDE
OBSOLETE
Replaced by SDIP29

No NATO AMSG 719 Installation of Electrical Equipment for the 
Processing of Classified Information

Installation of Electrical Equipment for the 
Processing of Classified Information

5

OBSOLETE
Replaced by SDIP27 - 
Equivalent to 
BTR/01/204(4)

No NATO AMSG 720 Compromising Emanations Laboratory Test 
Standard

Compromising Emanations Laboratory Test 
Standard

6

OBSOLETE
Replaced by SDIP27 - 
Equivalent to 
BTR/01/204(2)

No NATO AMSG 784 Vol 
1

Laboratory Test Standard for Tactical Mobile 
Equipment Systems

Laboratory Test Standard for Tactical Mobile 
Equipment Systems

7 OBSOLETE
Replaced by SDIP27 No NATO AMSG 784 Vol 

2 Test procedures for Tactical Mobile Platforms Test procedures for Tactical Mobile Platforms

8

OBSOLETE
Replaced by SDIP27 - 
Equivalent to 
BTR/01/210

No NATO AMSG 788 Compromising Emanations Laboratory Test 
Standard for Protected Facility Equipment

Compromising Emanations Laboratory Test 
Standard for Protected Facility Equipment

9 Guide NATO ANEP-45 Ed 1
ELECTRO-MAGNETIC COMPATIBILITY (EMC) 
IN GLASS REINFORCED PLASTIC (GRP) 
VESSELS

ELECTRO-MAGNETIC COMPATIBILITY 
(EMC) IN GLASS REINFORCED PLASTIC 
(GRP) VESSELS

10 GUIDE
Has never existed No NATO AOP-23

DESIGN GUIDELINES AND ASSESSMENT 
PROCEDURES FOR HARDENING 
MUNITIONS AGAINST ELECTROMAGNETIC 
ENVIRONMENT

DESIGN GUIDELINES AND ASSESSMENT 
PROCEDURES FOR HARDENING 
MUNITIONS AGAINST ELECTROMAGNETIC 
ENVIRONMENT

11

GUIDE
Limited to lightning 
definitions STANAG 
4236 & 4327

No NATO AOP-38
Glossaire de termes et définitions sur la sécurité 
et l'aptitude au service des munitions, matičres 
explosives et produits associés

Glossary of terms and definitions concerning 
the safety and suitability for service of 
munitions, explosives and related products

12 Guide FR ARINC 609 Design guidance for aircraft electrical power 
systems

Not on AAP4 NATO  
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Abstract 
With respect to the political aim of creating a more open European defence procurement market the European Union has identified several 
target areas for action. One of the first and most important fields is the standardization in general and especially the procurement related 
standardization. In 2002 a committee had been established in the European standardization agency CEN to prepare a European Handbook 
of standards which are of relevance for the procurement process. This includes a compilation of all existing international and national 
standards in a specific area, the analysis of these standards whether some or most of them are technically equivalent, a selection of the 
most important ones and finally to give recommendations which standards should be promoted for future use. 
One of the most important priority fields is environmental engineering. CEEES, the European counterpart of IEST, volunteered to provide the 
experts in this field and the CEN WS 10 EG 8 “Environmental Engineering” indeed has been composed mostly of CEEES experts. This 
group has screened through the standards and developed an in-depth-comparison of environmental program management and testing 
standards. The paper reflects the actual state of the work and the conclusions for international standardization in environmental engineering 
 
Keywords 
Environmental Engineering, Standardization, European Defense, Procurement, Testing Methodology, Test Tailoring, Military Hardware, 
Harmonization 
 
Summary 
Standards specifying products and tests which are essential for the procurement of defense related products in a single European defense 
market shall not hinder suppliers from different countries to deliver to armed forces in other European countries. Thereby also the civil 
standards of environmental engineering increasingly play an important role. The European Commission has mandated the European 
Standardization Organization CEN to screen and to compare the various existing national and international standards and to give 
recommendations for preferred application in future. An expert group mainly consisting of experts of the European umbrella organization of 
the societies for environmental engineering CEEES took over responsibility at the beginning of 2004 and is currently preparing the final 
report for June 2005. For the first time in the history of standardization of environmental engineering such a broadly comparing survey is 
elaborated which exceeds widely the sector of defense. In the following lecture the procedure and previously achieved results are described. 
 
 
 
1. INTRODUCTION : EUROPEAN EFFORTS FOR A UNIFORM PROCURE-

MENT MARKET FOR DEFENSE PRODUCTS 
 
In the course of the political efforts to increasingly see the European defense as a joint task and due to this to intensify the 
cooperation between the armed forces of the individual member states, the European Commission has just launched several 
initiatives. Thereby different obstacles have been identified that up to now complicate a common European defense. Also 
the sector of technology belongs to it, especially the selection and procurement of equipment for the armed forces. Within 
the framework of nationally well-established but different supply processes it was hardly possible in the past to speak of an 
open European armament market. 
For reaching this target the harmonization of the supply process and especially of the standards and specifications which are 
applied during procurement is necessary. Three years ago the European Commission placed a mandate that means a 
working task with the European Standardization Organization CEN to compile and to compare the existing militarily 
relevant standards and to make suggestions for a harmonization. Thereby a hierarchy of the standards was fixed: 
International civil standards are prior to international military specifications at the same appropriateness and national civil 
respectively military standards are only to be used if the international documents are not sufficient in a specific case. In 
future such national standards are to be transferred into European or international standards. 
This ambitious task has been distributed on different expert groups. First the representatives of the national ministries of 
defense collected the standards applied in their sectors and compiled them in a common data base. Then eight priority fields 
of action had been selected; one of them is the environmental engineering and testing of defense products. Each of the eight 
                                                           
1 Dr.-Ing. Karl-Friedrich Ziegahn, Fraunhofer-Institut für Chemische Technologie ICT, Pfinztal, Chairman of the expert group EG 8 „Environmental 
Engineering“ in the European Standardization Committee CEN WS 10 „Standardization for Defense Procurement“ 



Environmental engineering specification in Europe 
 

Astelab 2005                                                                2 

expert groups had the task to screen the corresponding relevant standards of this data collection, if necessary to complete the 
data base or to delete standards from it. Criterion for the selection process was the practical significance of a standard. 
 
In the second step the standards were compared in order to elaborate possible overlaps or duplicates. Frequently the national 
standards are only translations of standards of the nations which are important for defense technology like USA, Great 
Britain, France, or Germany or their multilateral agreements like the Standardization Agreement (STANAG) of the NATO. 
Often also the technical content is textually adopted even if the text is not completely congruent. In the case of 
environmental engineering standards for instance you can often identify the US American Mil-Standard 810 as origin. 
In the third step which is currently under progress the standards have to be compared in order to recommend which 
standards are to be applied preferably in the future or where additional European standardization demand is seen. Thereby 
the target has to be kept in view wherever possible to prefer the civil international standards instead of special military 
standards.  
 
2. BACKGROUND : DEVELOPMENT OF THE WORKING TASK FOR THE 

DEFENSE-RELATED STANDARDIZATION 
  
In November 2000 the General Directorate "Enterprises" (a General Directorate is similar to a ministry of the national 
governments) of the EU Commission discussed for the first time on a high-ranking level the targets of the corresponding 
political action plan on the occasion of the conference "European Defense Procurement in the 21st Century: Increase in the 
Efficiency and Improvement of the Competitiveness – the Role of Standardization". 
Thereby it was declared that a reform of standardization is necessary to allow for a more rational, cheaper and more 
efficient European production capacity for armament goods. This standardization is closely connected with the civil 
standardization in Europe. 
Whereas one previously assumed that the standardization for armament goods clearly differs from the civil standardization 
due to the special military requirements the latest developments show that more and more so-called "dual use"-products are 
purchased on the civil market (COTS – Commercially of the shelf) especially in the sector of premium products like for 
example the information technology. In various key sectors the application of civil standards will therefore become 
inevitable2. 
The representatives of CEN suggested in a resolution as consequence of this political target to install a new working group 
of the technical office of CEN, the BT/WG 125 that deals with the standardization of armament goods ("Standardization for 
Defense Procurement"). Besides the European standardization organizations CEN, CENELEC and ETSI and the national 
European standardization organizations, the national ministries of defense of the EU and EFTA countries as well as the 
NATO were invited for cooperation. 
The resolution was accepted at the beginning of 2001 and the presidency was assigned to France. BT WG 125 established in 
the next step a platform for cooperation and installed for this purpose at the beginning of 2002 the CEN workshop CEN WS 
10. Jean-Michel Bardot, EADS France, was appointed as chairman and a secretary office was installed at the French 
standardization organization AFNOR. The experts were appointed by the national ministries of defense, the national 
standardization organizations and the corresponding industrial associations. 
According to the European defense policy the following targets of standardization have been pointed out : 

- Compatibility :  Products, processes and services have to be appropriate for the common application under special 
conditions and have to fulfill the relevant requirements without causing unacceptable reciprocities. 

- Replaceability : The ability of a product, process or service to be used as substitute and to fulfill the same 
requirements.                

- Commonness : The application of the same principles, the same procedure or the same equipment. 
The advantages of standardization of defense-related equipment and behaviors are3: 

- Improvement of the interoperability by standardized interfaces 
- Reduction of the variety of supply articles by use of standardized components 
- Common supply logistics 
- Avoidance of parallel efforts for research, development and testing of defense material 

The defense sector is increasingly interested to use commercially available products or components. Therefore an essential 
element of the composition of the future standardization work is to use the results of the civil standardization and thereby to 
widely pass on special military standardization activities. 

                                                           
2 CEN BT N 6292 (Draft Resolution BT C198/2000), Release date: 2000-11-29 
3 T.Bahke: Standardisierung militärischer Ausrüstung – eine europäische Aufgabe. In: „Auf dem Weg zur europäischen Verteidigung“ Hg.: Karl von 
Wogau, Herder Verlag, Freiburg, 2003 
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CEN BT/WG 125 elaborated a work program in 2001 that among other things plans to issue till end of 2005 an internet 
based European handbook for standardization at the procurement in the defense sector by CEN WS 10. In 2002 WS 10 
began its work which was supported and arranged from the beginning by the Western European armed forces group WEAG, 
thus by the ministries of defense of France, Great Britain, Sweden and Germany. 
 
3. IMPORTANT FIELDS OF THE DEFENSE RELATED STANDARDIZATION  
 
The first step was a compilation of the typical military procurement processes in the individual countries. Contributors to 
this report4 were Norway, France, Sweden, Great Britain, Finland, Belgium, Spain, Italy, Germany as well as the NATO. In 
the second step these countries and the standardization department of the NATO communicated the list of defense related 
standards which had been summarized with title, number and sources in a data basis in form of charts.  This so-called 
"Initial handbook" comprises more than 10 000 standards. In this complexity a standardization activity carried out by 
voluntary experts is of course no longer feasible. Therefore a partition into specific fields was considered knowing well that 
inevitably there will be overlaps. 
First of all 16 priority fields of action were listed in the CEN workshop WS 10 following a suggestion of the national 
ministries of defense but then eight specific fields which have to be worked on were defined and corresponding expert 
groups (EG) had been installed: 

EG 1:   NBC-indicators 
EG 2:   Energetic materials 
EG 3:   Propellants and lubricants  
EG 4:   Batteries 
EG 5:   Packaging 
EG 6:   Electrical and mechanical interfaces  
EG 7:   Electromagnetic environment 
EG 8:   Environmental engineering 

These newly appointed expert groups had been invited to foundation meetings to Brussels in January 2004 and first had the 
task to check their scope and to filter out from the complete data base those standards which could be effected by them. In 
the same time the working period of only one year was extremely short and it was meanwhile extended by half a year to 
summer 2005.  
 
4. THE DEFENSE RELATED STANDARDIZATION IN ENVIRONMENTAL 

ENGINEERING 
 
At the sector environmental engineering one suggested the cooperation of CEEES as European expert organization in this 
sector. With CEEES, in comparison to the other specific sectors, there has already been a European network of experts; lots 
of them could be convinced to participate. The working group "Environmental Engineering" did not begin at zero but could 
use existing expertise of specialists that on their part have lots of years of experience in the standardization of environmental 
testing. 
With some of the other expert groups there are of course overlaps in environmental testing especially with Packaging, 
Energetic Materials and Electromagnetic Environment. These overlaps had been handled pragmatically by coordination 
between the chairmen of the expert groups. 
Very quickly a common starting point and a common strategy were elaborated in EG 8 "Environmental Engineering". One 
concentrated on the most important standardization works - regarding the aspect of the practical significance - and on the 
common approach to consider the tailoring philosophy as a reasonable basis.  
In no other specific sector there are also such strong reciprocities between civil and defense standardization as in the 
environmental engineering. This is mainly based on the fact that the environmental engineering has its origin in the military 
sector. Primarily in this sector the test labs began with the simulation of extreme environmental conditions in order to obtain 
reliable military equipment already more than half a century ago. Very much later, with the appearance of electronics, civil 
sectors like the electrotechnical industry, aircraft industry or automotive industry have dealt with environmental engineering 
and have used experiences from the defense sector. Indeed new requirements have developed from these application fields 
regarding the economically reasonable environmental engineering so that today a mutual fertilization of the standardization 

                                                           
4 CEN Workshop 10 - Document N 035 c: Standardization for Defence Procurement – European Handbook, October  
     2003 
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activities can clearly be seen on the one hand due to the restricted budget in the defense sector and on the other hand due to 
the increasing application of dual use goods.  
Various environmental testing specifications which are often included in the individual, product related performance 
standards caused difficulties at the beginning: For instance the product standard for a special type of munitions or a battery 
also comprises the required tests for environmental verification. Against this background one would have to be obliged to 
analyze thousand standards. Normally these testing regulations arise from the general environmental engineering 
regulations, very often by simple transcription. 
Therefore the standards were grouped in so-called vertical and horizontal standards: Horizontal standards describe the 
procedure and the testing process in the environmental engineering independent from the testing object. Vertical standards 
are product specific standards which have a restricted scope only for the corresponding product. Typical representatives of 
the horizontal standardization are the Mil-Std 810 or the NATO STANAG´s. Finally there will be a recommended 
procedure that in future the vertical, product related standards should not define own environmental engineering tests but 
refer to the generic that means horizontal standards. 
The work of EG 8 concentrated on these horizontal standards. Thereby the following works were identified as especially 
relevant for the environmental engineering : 
International civil standards :    - Standard series IEC 68 ff.5 
 
International defense standards :  - NATO STANAG6 supplemented by the AECTP7- 

  series 
       - Four-powers-agreement to ITOP8 
 
National defense standards :    - Mil-Std 810 (USA) 
       - GAM EG 13 (France) 
       - Def Standard 0035 (UK) 
All these standard series comprise more or less completely the whole sector of environmental engineering and are therefore 
suitable as basis documents. Whereas in the first years of environmental engineering after the Second World War mainly the 
American Mil-Std 810 played the most important role and was adopted in various countries partly without any changes, the 
English Def Std 0035 and the French GAM EG 13 have become in the meantime also well known and famous 
standardization works. 
In Germany there are also some environmental engineering standards in the sector of the defense equipment standards (VG) 
and of the technical supply conditions (TL) but no coherent standardization works comparable to Mil-Std, Def-Stan or 
GAM. 
With regard to the international consensus ability of documents the NATO documents and the ITOP´s are categorized as 
significant as they – in contrast to the national standards – have passed through an international coordination process. The 
same applies for the most important civil standardization series, the IEC 68 of the international electrotechnical 
commission. 
From the point of view of the expert groups the following priorities for the assessment of the significance of the standards 
have been determined : 

       IEC 68  >  NATO STANAG  >  national standards 
The IEC 68-series is first choice for all civil products that contain electrotechnical or electronic components (and this is the 
majority of all technical products). Various goods of this type are also applied in defense products. Therefore the IEC-series 
can be regarded as basic standard for dual use products. Comparable to the IEC standards is the corresponding standard 
series of ETSI, an organization which deals with the standardization of telecommunication and information technology. As 
there are close interconnections and as normally the IEC documents are simply adopted for environmental engineering the 
ETSI series has not been regarded separately. 
The IEC serial cannot fulfill in all points the specific military environmental requirements that appear at the defense 
application. Such special environmental conditions are for example vibrations and shocks which arise when operating guns 
(e. g. gunfire vibration). Therefore the civil IEC-series definitively has to be supplemented by such tests which reflect an 
original military requirement catalogue. 
Here the corresponding documents of the NATO standardization agreement (STANAG, AECTP) are primarily classified as 
appropriate because they have been elaborated in a partly long coordination process between the NATO partners. Also the 
                                                           
5 IEC: International Electrotechnical Commission; the series 68 with about 100 particular sheets deals with the environmental testing of electrochemical 
goods 
6 STANAG: Standardization Agreement of the NATO members; the STANAG 4370 is called‚Environmental Testing’ and consists of various particular 
sheets 
7 AECTP: Allied Environmental Conditions and Test Publications. They are detailed regulations assigned to the STANAG 
8 ITOP: International Test Operation Procedure. Specifications that are declared by the states USA, Great Britain, France and Germany and that are 
normally confidential  
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so-called ITOP´s that have been declared by several states at least are regarded as international approved documents. 
Especially at the ITOP´ s it is difficult as lots of them are still categorized as confidential and are not open to the public. 
Various states delegate their experts, who have worked on the national environmental engineering standards, to these 
working groups of NATO and the four powers, and are willing to defer the application of the mere national standards as 
long as the international standards fulfill the same purpose. 
There is merely a certain distance between the civil standardization work at IEC and the defense standardization for 
environmental engineering which decreased in the past years and is still decreasing as the know how is accreting – often by 
the test labs and the test engineers that work for both customer groups. 
The CEN WS 10 EG 8 group has assumed that generally there is no fundamental difference between the defense and the 
civil environmental engineering. Especially the Test Tailoring method firstly introduced in the Mil-Std 810 at the beginning 
of the 80´s merges the different users. The procedure is the same, the methodology of environmental engineering is firstly 
independent from specific environmental conditions and the assessment steps are also comparable. The differences mainly 
refer to the intensity of the environmental conditions and thereby to the testing severities. 
Tailoring comprises the steps: 

- Analysis of the expected life cycle of a product 
- Identification of the environmental conditions in the particular life cycle phases 
- Derivation of the simulation and testing conditions 
- Assessment of the effects 

A detailed description of the methodology of test tailoring is given in the Mil-Std as well as in the British Def-Stan and in 
the French GAM. 
The actual test methods how for example a vibration test or a climate test has to be carried out can follow the same 
regulations in the civil and in the defense sector; differences merely result regarding intensity and duration of the test as 
well as regarding some special military related environmental conditions.  
 
5. THE CATEGORIES OF ENVIRONMENTAL ENGINEERING 
 
The environmental engineering usually comprises the complete field of environmental influences on a technical product. 
Thereby one can divide into groups certain stress situations and the corresponding stress parameters. 
EG 8 has fixed the following categories : 

- Management of environmental testing 
- Temperature test 
- Humidity test 
- Contaminations 
- Vibration 
- Shock 
- Other mechanical environmental conditions 

Therein the following environmental testing procedures are compared in detail : 
- Mechanical vibration  
- Shocks 
- Acoustic environmental conditions 
- Temperature stresses (including temperature shock) 
- Humidity 
- Solar radiation 
- Contamination (including salt dust, must, polluted atmospheres) 
- Safety fall test 
- Railroad shock 
- Gunfire 
- Under water explosion 
- Steady acceleration 
- Pyrotechnical shock 

A detailed comparison for each procedure was elaborated, in which the characteristics of each standards were contrasted. 
Thereby the following aspects of each standard are regarded : 

- Title and short description 
- Scope and restrictions 
- Target 
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- Advantages of the corresponding procedure 
- Disadvantages of the corresponding procedure 

The charts to the individual procedures are partly still in process; they are to be published in the final report. An example for 
the attribution of different environmental testing methods to the standards is given in the chart in the annex.  
 
6. CONCLUSION AND SUMMARY 
 
The CEN EG 8 had probably been the first international committee which deals intensely with the analysis and the 
comparison of environmental engineering standards, so that at the end one can expect a report whose significance 
outreaches widely the actual standardization task. The already existing working results that will be issued as report in 2005 
anticipate this. 
Military and civil environmental conditions do not differ basically in most cases but only in their intensity. Therefore the 
methodology of the procedure, the analysis of the life cycle, the performance of the testing processes and the assessment of 
the effects can be defined that way that they can be applied for both sectors. On the basis of Test Tailoring the specific 
stresses are then identified and enter in the determination of the testing severity. 
Furthermore some special defense environmental conditions have to be considered which do not play any role in the civil 
application and have to be simulated in separate testing procedures. For example gunfire vibrations, pyrotechnical shock, 
under water explosions or constant high acceleration of a projectile belongs thereto. In addition special testing facilities and 
safety precautions are necessary that requires a special know how. 
The detailed comparison that have been effected in EG 8 has improved the comprehension of the different standardization 
works and testing methods and allows a systematic procedure for the further development of the environmental engineering 
methodology. There are only few points where the standards differ significantly so that no basic dissent has to be stated 
between the different standardization philosophies. Today tailoring is the generally accepted procedure and therefore the 
separation between testing methods and testing severity. It is undisputed that for a real-world-simulation only the best 
available data have to be used. To achieve these data will quite often require own measuring exercises.  
The standardization works differ regarding the sector that they cover: The description of the methodology is differently 
pronounced. For example, in the civil IEC 68 series the explanation of the Test Tailoring method is missing which is 
presented more or less in detail in the defense standards. There one can also find considerably more information on the 
program management of environmental tests in the development and supply chain of products. Additionally the military 
testing standards also include the so-called civil environmental conditions like for example the road or railroad transport 
during normal logistic operations. 
How will the work progress? The extensive comparison of standards in environmental engineering will have on the one 
hand effects on the further European standardization work: Deficits have to be identified; additional standardization work 
has to be effected possibly at CEN. Thereby the principle has to be applied that international standards are prior to European 
standards. The only international collection of environmental engineering standards which has not been elaborated and 
issued in the defense sector is the series IEC 68. Actually only the interconnection with ISO is missing to cover also the 
products that are not characterized as electrotechnical. On the other hand there are still textual lacks with regard to the 
methods in the management of environmental test and of course it does not fulfill all requirements for the military sector.  
Concerning their quality the NATO-STANAG is therefore classified higher by experts and serves as guide for an integrated 
environmental engineering methodology. As the NATO no longer demands the long lasting former confidentiality of this 
standardization series it can provide together with the IEC a basis for a universal European standardization works which is 
very beneficial for the civil as well as for the defense user. But one should avoid with regard to the single European internal 
market to reinvent everything. In the meantime the environmental testing methods have reached a high level of maturation 
and lots of critical issues of the past for example the unreasonable over-testing have been eliminated by the tailoring 
principle. 
The (unnecessary) timidity of civil users towards the military standards can only be overcome if these ones are transferred 
to the civil responsibility and gain universal validity as CEN or ISO standards. In order to approach this vision one has to 
counteract more resolutely the competition of the particular institutions and various committees: ETSI, CENELEC and CEN 
rival on European level with ISO and IES as well as with the working groups of NATO and the other countries of the Four-
Powers-agreement in the defense sector. Problems are not caused by the experts who often participate simultaneously in 
different committees but by the institutions which observe each other suspiciously with jealousy. Common European open 
armament procurement will hopefully support an improvement of the situation with some political pressure. 
 
 
 
 



Environmental engineering specification in Europe 
 

Astelab 2005                                                                7 

   ANNEX 
 
 

Matrix :  
Environmental Test Methods versus Standards  
(Equivalence sheet) 

 NATO 
STANAG 
4370 - AECTP
 
(Method No) 

IEC 60068 
Part 2 
 
 
(60068-2-
xx) 

UK  Def Stan 
00-35 Part 3  
 
 
(Chapter/Test) 

US Mil Std 
810F 
 
 
(Test No) 

 
HIGH TEMPERATURE (INCLUDING 
RADIATIVE HEATING) 

302   2 
  3 
  30 
  38 
  41 
  51 
  56 
  61 

 3-01 / CL1 
 3-02 / CL2 
 3-06 / CL6 
 3-07 / CL7 
 3-11 / CL11 

501 

LOW TEMPERATURE 303   1 
  39 
  40 
  50 

 3-04 / CL4 
 3-05 / CL5 
 3-12 / CL12 
 3-13 / CL13 

502 

AIR-TO-AIR THERMAL SHOCK 304   3-14 / CL14 503 
SOLAR RADIATION 305 5  3-03 / CL3 505 
HUMID HEAT 306   66 

  67 
  78 

 507 

IMMERSION 307   3-29 / CL29 
 4-05 / CN5 

512 

MOULD GROWTH 308 10  4-01 / CN1 508 
SALT FOG 309   11 

  52 
 4-02 / CN2 509 

RAIN AND WATERTIGHTNESS 310 18  3-27 / CL27 
 3-28 / CL28 

506 

ICING 311   3-10 / CL10 
 3-23 / CL23 

 

LOW PRESSURE (ALTITUDE) 312 13  3-21 / CL21 
 3-20 / CL20 

500 

SAND AND DUST 313 68  3-25 / CL25 510 
CONTAMINATION BY FLUIDS 314 74  4-04 / CN4 504 
FREEZE / THAW 315   3-24 / CL24 521 
EXPLOSIVE ATMOSPHERE 316   511 
TEMPERATURE, HUMIDITY, 
ALTITUDE 

317   520 

ACIDIC ATMOSPHERE 319 60  4-03 / CN3 518 
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VIBRATION  401   6 
  59 
  64 

 2-01 / M1 
 2-02 / M2 

514 

ACOUSTIC NOISE 402 65  2-08 / M8 
 2-09 / M9 

515 

CLASSICAL WAVEFORM SHOCK 403 27  2-03 / M3 516 
CONSTANT ACCELERATION  404 7  2-13 / M13 513 
GUNFIRE 405   519 
LOOSE CARGO 406 55  2-11 / M11 514 
MATERIEL TIEDOWN 407    
LARGE ASSEMBLY TRANSPORT 408   2-14 / M14  
MATERIEL LIFTING 409   2-15 / M15  
MATERIEL STACKING 410   2-16 / M16  
MATERIEL BENDING 411   2-17 / M17  
MATERIEL RACKING 412   2-18 / M18  
ACOUSTIC NOISE COMBINED 
WITH TEMPERATURE & 
VIBRATION 

413   2-10 / M10 523 

HANDLING 414   31 
  32 

 2-04 / M4 
 2-05 / M5 

516 

PYROSHOCK 415   517 
RAIL IMPACT 416   516 
SRS SHOCK 417 57  2-06 / M6 516 
MOTION PLATFORM 418    
UNDEX ASSESSMENT AND TEST 419   2-07 / M7  
BUFFET VIBRATION 420   514 
MULTI - EXCITER VIBRATION AND 
SHOCK TESTING 

421    

BALLISTIC SHOCK 422   522 
 
Non STANAG 4370 Tests 
 
KINETIC (AERODYNAMIC) 
HEATING 

   3-08 / CL8  

RAPID AND EXPLOSIVE  
DECOMPRESSION 

   3-09 / CL9  

AIR PRESSURE (ABOVE  
STANDARD ATMOSPHERIC) 

   3-15 / CL15  

HIGH WINDS    3-16 / CL16  
ELEVATED GROUND 
TEMPERATURE/ HUMIDITY 
DIURNAL CYCLES 

   3-17 / CL17  

DRIVING SNOW    3-18 / CL18  
EROSION AND STRUCTURAL 
DAMAGE IN FLIGHT BY RAIN, HAIL,  
DUST OR SAND 

   3-19 / CL19  

SNOW LOAD    3-22 / CL22  
MIST  FOG AND LOW CLOUD    3-26 / CL26  
SEALING (PRESSURE 
DIFFERENTIAL) 

 17  3-30 / CL30  

CHANGE OF TEMPERATURE  14   
BUMP TEST  29  2-12 / M12  



Environmental engineering specification in Europe 
 

Astelab 2005                                                                9 

BULLET ATTACK TEST FOR 
MUNITIONS 

   5-01 / FX1  

STANDARD LIQUID FUEL FIRE    5-02 / FX2  
SAFETY IMPACT TEST FOR 
MUNITIONS 

   5-03 / FX3  

SLOW HEATING TESTS FOR 
MUNITIONS 

   5-04 / FX4  

SYMPATHETIC REACTION    5-05 / FX5  
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1.  INTRODUCTION

A critical comparison of environmental standards, such as that undertaken by CEN Workshop˚10 Expert Group 8 (WS
10 EG 8), is a task very rarely undertaken at the level of a standards organisation. However, for those purchasing and
developing equipment it is a frequent need to identify the most appropriate standard for a particular equipment/
application/ procurement stategy. Although the CEN WS 10 work was undertaken for Defence Procurement purposes it
has value beyond that application as a some of the standards and issues addressed are common to many industries. This
paper reviews a number of critical comparison of EG 8 which may have application to others.

The first half of this paper reviews the comparisons made by Expert Group 8 but concentrates on the procedures of  IEC
60068 and IEC 60721 as well as Def Stan 00-35 are addressed. In the latter case reference is also made to GAM EG 13
as some useful comparison can be made between the documents. The US Mil Std 810F,  STANAG 4370 and ITOP
procedures are addressed for completeness but only briefly as they are discussed in other papers.  The second half of
this paper specifically reviews the outcome WS10 EG 8 work comparing how the various standards incorporate the
Environmental Management Process.

2.   REVIEW OF ENVIRONMENTAL STANDARDS

A total of six separate horizontal standards were identified as primary sources of environmental test procedures. This
number included one added as a result of request made to WS10. Those six separate horizontal standards were;

International Commercial Standards IEC 60068 and IEC 60721
UK National Defence Standard Def Stan 00-35
French National Defence Standard GAM EG 13
US National Defence Standard Mil Std 810F
International NATO Defence Standard STANAG 4370and its AECTP s
Quadripartite Agreement ITOP (International Test Operating Procedure)

The Expert Group 8 comparisons were made using a total of ten criteria. Lacking any initial direction from WS 10, the
expert group developed and tested these ten criteria. Whilst late in the process WS 10 did suggested a few vague
criteria, these were already encompassed by those identified by Expert Group 8.

International Civil Standard EN / IEC 60068 & 60721

Standard 60068 is the IEC procedure for environmental testing which is also adopted by CEN and embedded into
national standards by most European countries. IEC 60068 has an associated standard setting out environmental
severities that standard is IEC 60721. IEC 60068 is designated by IEC as a horizontal  standard and is intended for
electro-technical products. Its procedures are adopted by a many vertical  product standards either by direct reference
or using a reformatted version of the text. This is particularly the case for the tests which are common used by COTS
equipment.
Standard EN / IEC 60068 & 60721 is technically managed by IEC Technical Committee (TC) number 104. This
technical committee was formed, in 1997, from the merger IEC TC 50 with IEC TC 75.
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IEC TC 50 was Responsible for IEC 60068 (Environmental Test Procedures)
IEC TC 75 was Responsible for IEC 60721 (Environmental Conditions)

The merger of the two groups was intended to ensure alignment of information in IEC 60068 & IEC 60721. At the time
of its formation TC 104 initiated work to identify differences in the two standards. This identified a significant number
of differences between the test severities contained within the various procedures of  60068 and the environmental
conditions set out in Part 2 and 3 of 60721. The outcome of this review was both a short term work programme to
resolve the differences as well a long term work programme to verify the environmental conditions of 60721.

The outcome of the short term work programme was the issue of 60721 Part 4 which is in eight section. These were
initially issued as Technical Reports but have recently been reissued as standards.  Seven of the sections of 60721 Part 4
contain tables setting out the severities of the test procedures of 60068, the related environmental conditions of  60721
Part 3 as well as a recommendation of which of the two is the preferred severity.

This attempt to resolve the differences in test severities between 60068 and the environmental conditions of 60721
works only in that  Part 4 of EN / IEC 60721 is a series  pseudo test schedules suitable for a narrow range of electro-
technical equipment. The severities of both documents are extremely simplistic, archaic and do support tailoring.

In the longer term programme TC 104 set up two working groups to review the environmental conditions of Part 2 and
3 of 60721. Working Groups 14 & 15 were set up to review the climatic and mechanical environments respectively. The
terms of reference for these groups required them to assemble and review validated data with the intent of defining new
environmental conditions. This work has now been running for some time and has made only limited progress. This is
partly a consequence of the need for identifying a good range of validated data as well as a lack of resources.

Working Group 15, responsible for the  mechanical aspects, has assembled three significant draft reports of validated
data for transportation by Jet Aircraft, Road and Rail. Generally identifying good validated data is difficult. Lacking
resources the two working groups have to rely on existing data acquired by companies and government agencies. Many
companies are unwilling to contribute, partly because of concerns commercial confidentiality. However, frequently a
more practical concern is that the data is incomplete and no necessarily fully documented. Working Group 15 has
attempted to alleviate this by encompassing  partly validated and unvalidated data.  Nevertheless, hardly any of the
countries active in TC˚104 have contributed data.

Attempts to identify the source data that were used as the basis for the existing environmental severities in Part 2 and 3
of 60721 has had little real success. No directly traceable path to the Part 2 and 3 severities has been identified although
data some time reputed to be the basis has, in some cases, been found. In one of those, road transportation severities
seem to have been set to encompass unvalidated measurements from a 1947 German truck driven over unknown road
surfaces. Some of the severities in 60721, which are for commercial  equipment, are greater notably than similar
severities currently for defence equipment.

Generally the existing mechanical environmental severities of IEC 60721 Part 3 are extremely simplistic descriptions of
actual environments. Actual environmental conditions do not sit particularly well into the existing Part 3  categories.
The sub-division of environmental conditions is centred upon testing approaches as typically undertaken for smaller
items 30 or 40 years ago. The sub-division approach does not map across to modern, cost effective testing facilities.

The main acknowledged advantage of the IEC 60068 group of test procedures is that they are consistently formatted
with a clear distinction between guidance information and mandatory requirements. The procedures usually also contain
guidance on how to undertake the test. The application of the test procedures are mostly firmly written and ensure
repeatable results regardless of the tester, test facility or test equipment utilised. For this reason the test procedures are
idea for setting as contractual requirements as well as use for COTS (Commercial Off the Shelf) and OEM items.

The main disadvantages of the 60068 test procedures, as indicated by CEN WS10 EG8, is that many of the test
procedures are basic, quite old and frequently lack technical innovation. Moreover, they often do not utilise the latest
and most cost effective facilities, techniques or methodologies. Although IEC adopt a maintenance procedure these can
be slow and even then do not always bring a test procedure up to the same level of technical innovation as some of the
defence standards. Recently a new  mechanical test technique was published, after five years work, even though at the
start of the work that technique was in common use and had been available in other standards for a decade. Some of the
reason for the lack of technical innovation seems to be that the standard has only a limited scope of applicability,
intended for only electro-technical items. The procedures of EN / IEC 60068  seem to be intended for equipment whose
design, mass, cost and function are  not critically affected by the environmental severities. That is for equipment or a
market place which can withstand the degree of overtesting imposed by the adoption of the existing procedures.

In addition to the above, the test procedures of EN / IEC 60068  are not supported by a comprehensive environmental
management strategy that would currently be considered credibly viable. The basic strategy is very dated and only
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integrates with many procurement strategies at the most basic level. That is one in which the purchaser takes all the risk
and responsibility that the equipment will be suitable.

The EN / IEC 60068  standard are supported by IEC, with a formal secretariat (currently Sweden), a defined IEC
committee which is in turn supported by national standards organisations. Both IEC and the national standards
organisations make the documents publicly available but at a cost. The IEC and TC104 secretariat operate
professionally and ensure discipline in the form of consistency of style and format. Indeed of the standards reviewed by
CEN WS10 EG8, the management of EN / IEC 60068  was bar far the most professional. However, the generation and
extensive commenting procedures can be slow and cumbersome.

National Defence Standards Def Stan 00-35 (UK) & GAM-EG-13 (France)

Def Stan 00-35 & GAM-EG-13 are respectively the United Kingdom and French national standards for environmental
proving of defence equipment.  The older tests of both have a clear historic root with older versions of EN / IEC 60068.
Indeed interaction with the three test standards occurred in the late 1960 s. Both United Kingdom and French national
test standards appear to still attempt to keep a reasonable degree of consistency with EN / IEC 60068. Indeed the UK
Def Stan makes a statement in the scope of each procedures as to the commonality with EN / IEC 60068.

Both of these test standards adopt a clear distinction between guidance information and mandatory requirements. They
are both firmly written but also supply additional test guidance information on both test conduct and severity derivation.
The tests are written to facilitate consistency of testing and can be called in contractual requirements with confidence.
The tests are frequently used for COTS equipment are included in a manner such that they are common to many
vertical  standards.

Although both Def Stan 00-35 & GAM-EG-13 have made some effort to achieve commonality with EN / IEC 60068,
they have also incorporated additional, defence specific, procedures and include a number technically innovative
enhancements to existing tests. Until recently both have attempted to encompass the use of up to date & cost effective
facilities, techniques and methodologies. Both standards were considered and extensively utilised in the generation of
STANAG 4370. Whilst, Def Stan 00-35 is still maintained and updated, GAM-EG-13 is no longer supported in favour
of STANAG 4370. For contradictory reasons both approaches have been subject to some criticism and debate.

The view of the UK committee responsible for Def Stan 00-35 is that whilst it should implement STANAG 4370 as
much as possible,  the continued existence of Def Stan 00-35 allows a national base for establishing UK unique
environmental conditions, setting UK unique reservations on test procedures as well as allowing for rapid the
development of new procedures. Without the continued existence of Def Stan is it is considered that the technical
competence of the support committee would dissipate.

As was the case in France for GAM-EG-13,  the UK committee responsible for Def Stan 00-35 consists of
representatives of both the UK MOD as well as the UK Defence Industry. As a consequence the group a much wider
perspective than the NATO group responsible for STANAG 4370. The generic hierarchy  of preferred standards
within the UK (as published by D˚Stan) is European civil standards, international civil standards and only then
international defence standards. It is understood this is also the policy of the French MOD also.

Both Def Stan 00-35 & GAM-EG-13 are supported by viable environmental management strategies that is consistent
with defence procurement approaches used in the two countries. Although the two strategies differ that is only because
they address different aspects of the same issue. Representatives from both countries have long expressed the view that
the management aspects of the two documents not only fit together but would be more useful if merged.

Def Stan 00-35 & GAM-EG-13 include credible and up to date test severities which are specific for defence usage.
Both standards are compatible with the use of tailored severities and give significant advice on natural, induced and
abnormal environmental severities. This advice is clearly separated from the test specifications and frequently includes
background information on the mechanisms causing the environment.

Both Def Stan 00-35 & GAM-EG-13 are supported by standards organisations which make the documents publicly
available at no real cost - the Def Stan can be downloaded from the DSTAN web site. The two defence standards
organisations operate professionally and ensure discipline in the form of consistency of style and format.

From a Defence viewpoint both Def Stan 00-35 & GAM-EG-13 comprise a good practical compromise between
consistency with commercial standards and technical innovation for use in testing sophisticated defence systems. The
restriction on the European wide use of Def Stan 00-35 & GAM-EG-13 is that they have never been targeted outside the
two originating countries.
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National Defence Standard Mil Std 810 (US)

Unlike the procedures in Def Stan 00-35 & GAM-EG-13, the procedures within US National Defence Standard Mil Std
810 have never been notably consistent with other group of standards. Indeed the Mil Std 810 procedures have
consistently adopted a number of different tolerances, procedure & approach to those of other standards. Originally the
standard was well suited to testing of sub-assemblies and general defence equipment required to be used in a range of
situations. However, this has changed over the various revisions, such that today it is more applicable to complete
systems.

The lack of commonality with any international standard does not seem to have mattered historically in the US were the
defence market is sufficiently large for manufacturers to develop components and sub-systems specifically for US
military use. Today that is less so and has rarely been the case in Europe. The lack of commonality with any
international & European standard would imply that the adoption of the Mil Std for European defence applications
would potentially give US defence suppliers an undue advantage over European suppliers.

The main advantage of Mil Std is that historically the standard has included technically innovative approaches adopting
up to date & cost effective facilities, techniques and methodologies. In the defence field the Mil Std has frequently been
at the fore front of introducing new techniques and ideas. As a result the Mil Std has broadened its range of
environmental conditions encompassed such that it now addresses most of the defence environments. However, some of
these are not particularly well integrated and some new chapters relating entirely to the derivation of specific severities,
with the procedures themselves not always that different from existing chapters. The enhancement of the standard has
also resulted in further degradation of the distinction between test procedures and environmental conditions. This is
considered by observers as another indication of the lack of control over the document.

International Defence Procedures ITOP s (US, UK, F, De)

The International Test Operations Procedures (ITOPs) are quadripartite agreements between the US , UK, France &
Germany relating to the mutual acceptance of test and evaluation for the reciprocal procurement of defense
equipment . The ITOP working groups are product related (munitions and tracked vehicles) and consequently the
ITOPS should really be classed as vertical  standards. Only a few ITOPS (around 10) relate to environmental testing
and then they only encompass an inconsistent and narrow range of topics.

The level of detail contained in the ITOPS is intended for direct use in the test process. Restricting effort to four-nations
is intended to provide for rapid  development of procedures (the target is 2 years). The stated aim of the ITOP is that
they should not duplicate other international documents, but are intended  to replace national test procedures.

The ITOPS related to environmental testing appear to replicate existing STANAGS and in the majority of such cases
the latest ITOP was issued AFTER the STANAG. This seems in conflict with the stated ITOP intent. Of more concern
was that in several cases the ITOP and the STANAG differed or conflicted in important aspects. In some cases they also
conflicted with existing national approaches.

The overlap and conflict with existing standards is of concern as it suggests inconsistency of policy within the four
nations concerned. This is compounded further by the stated intent of the NSA (Nato Standards Agency) is to propose
the ITOPS as STANAGs.

International Defence Procedure STANAG 4370 (NATO)

NATO  STANAG 4370 contains a significant amount of identifiable content from the UK Def Stan 00-35, the French
GAM EG 13 and the US Mil Std 810. As such it identifiably takes cognisance of a range of national standards.

The current version of STANAG 4370 seems far better written that the two previous versions. With that said it is
doubtful whether either of those earlier versions would have passed muster, if managed by a professional national or
international standards organisation. Having culled the various national standards the STANAG does include tests for
virtually all defence environments likely to be encountered. In this regard the STANAG could be said to be much better
than any one of its contributing parts.

STANAG 4370 is  supported by a viable environmental management strategy which is broadly consistent with defence
procurement approaches used in the US, UK and France (and in turn is probably consistent with that of most European
countries). However, achieving that consistency was only possible after significant compromise and loss of detail.
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Indeed it is likely that the current strategy is not sufficiently detailed to be practical. For European use a merger of the
existing UK and French national strategies may be more applicable.

As a standard, STANAG 437, is not particularly well formatted with guidance relating to the test procedures not clearly
separated from that relating to test severities. Mandatory requirements and guidance information are not clearly
identified and quite a lot of text is repetitious or has no real value. In a number of areas confusion appears to exist
whether the text was intended for the test specifier or the tester. Moreover, the mandatory requirements of the test
procedure are frequently ambiguous and cannot be relied upon to produce a repeatable test or a result the test specifier
can rely upon. For STANAG 4370 to be used as the common base for equipment specific vertical  standards better
control of style and format is clearly required.

The STANAG is controlled by the NATO CNAD  (Conference of National Armament Directors) organisation.
However, in practice that control seems almost entirely vested in the technical group. Little external control appears to
occur and circulation for comment happens only at a very limited level and a common complaint is that it mostly
excludes industry. Overall, the level of control indicated by the document is nothing like as rigorous as that used in the
UK or French military standards and far less than for commercial standards. The availability of 4370 is, like most
STANAGs, patchy but when found is usually freely available.

3.   ENVIRONMENTAL MANAGEMENT

This section of the paper reviews the paper reviews how the environmental management process is incorporated into the
various standards. The comparison of the standards is undertaken by consideration of four topics; the Environmental
management methodology, environmental conditions, derivation of guidelines for deriving test profiles (tailoring) and
fall back test severities.

The Environmental Management Methodology

Although the Environmental Engineering process is designated as Part 1 of UK Def Stan 00-35, it was included several
years after many of the test procedures and environmental severities had been published. The current environmental
engineering process in Def Stan 00-35 was written in the early 1990 s and is intended to align with the defence material
design process used in the UK. The process sets out to demonstrate the  equivalence in terms of documents and
processes between the environmental engineering process and the design process. Part 1 sets out an overall idealised
process which can be used under almost any procurement approach. It then indicates has this can be tailored into four
different procurement strategies. These four strategies encompass  the core approaches used for the vast majority of
defence equipment procurement. Advice on the risks and responsibilities associated with each of these four strategies is
set out. Although the standard explains the process by means of documentation, it concedes the titles of these
documents may change from procurement to procurement and also environmental documentation may be incorporated
into general design process documentation. Although Part 1 of Def Stan 00-35 sets out the management process it does
not supply advice on how to implement strategies and programmes. That aspect is currently in preparation and is to
incorporated into Def Stan 00-35 Part 2.

The French military standard CIN EG 01 sets out guidelines for accounting for the environment in military
programmes. This document was issued relatively recently in 1999 and is founded on earlier work which set out the
technical aspects of how to implement strategies and programmes. That is the order of the work was directly reversed
from that adopted by the UK. As a consequence of this  CIN EG 01 is far more extensive than the Def Stan and contains
considerably more information on how to implement the process than does the UK document. In this regard the CIN EG
01 and the Def Stan appear to be aimed at different people.

Intrinsically the two processes contained in the two documents encompass different aspects of the environmental
management process. The two are not actually incompatible, they are both based upon ensuring the defence system is
able to operate in the service environment and go through the same five basic stages of establishing a requirement,
formulating a strategy, defining the tasks and work programme, undertake the task and demonstrate compliance. The
French military standard CIN EG01 implements a single process but does not explain how this can be used for different
procurement strategies. Nevertheless the  CIN EG 01  does have some features which are unique.

The US Mil Std 810F sets out an environmental management process that is based upon versions adopted in earlier
version of the standard. The process is comprehensive but does not align with either the UK,  French and likely
European wide approaches. This seems to be because the Mil Std process is very much related to the US defence
procurement. The Mil Std environmental management process is very much built around documentation which does not
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appear to be particularly flexible. Moreover, experience would suggest it is often not adopted by US defence equipment
suppliers.

The environmental management process of STANAG 4370 AECTP 100 is intended as hybrid of US and European
approaches. However, it effectively sets up yet another process which complies with none in national European use. It
also does not appear to be particularly flexible and has not stood the test of real usage.

Neither the Mil Std process or the STANAG 4370 AECTP 100 process appear align with the procurement process that
is adopted by many European countries. The adoption of the US based standard for European procurement would, it
could be argued, put the European defence industry at a disadvantage. A similar argument could be made for the NATO
standard which has also not stood the test of extensive usage. Although neither the UK DEF STAN 0035 part 1 or
French  CIN EG 01  have shortfalls, together, they are far and away better than the STANAG 4370 AECTP 100
process. Amalgamation of the French and UK environmental management processes is entirely viable as they cover
similar ground but are aimed at different people. Amalgamation of the two processes would also allow integration with
the European Defence procurement process.

Environmental Conditions

Since the early 1980 s it has become the norm to use environmental test severities based upon in-service conditions.
When this approach was first initiated it necessitated many data collection exercise. However, since then it has become
common to include environmental conditions in Environmental standards. Environmental conditions can be broadly
divided into two groups, those which describe the natural environment and those which describe the conditions self
induced by defence equipment. Descriptions of the world-wide natural environment should have a degree of
commonality to all countries and equipment. Conversely, the induced environments are likely to be unique to a
particular platform and consequently country and equipment specific. This notwithstanding some platforms are used by
several countries and anyway similar platforms exhibit similarities. Moreover, common methods of transport of defence
equipment is frequently a necessity.

Natural climatic conditions are described in a number of standards. These are generally reference documents indicating
the extent and likelihood of world-wide natural conditions. Generally, the most commonly referenced values relate to
the temperature and humidity conditions occurring world-wide. Also of common concern are the occurrence of sand &
dust, salt atmosphere, rain, ice snow etc.

The UK Def Stan 00-35 Part 4 presents an extensive description of natural conditions based upon UK Meteorological
Office records. Part 4 of Def Stan 00-35 is extensively based upon information the earlier Def Stan 07-55 and its use
has a significant historical base in the UK. Generally, each section in Part 4 addresses a separate natural environment.
Each section comprises two chapters the first presenting data from the Meteorological Office records and the second
offering advice on how this can be used in defence equipment design. The temperature and humidity distribution maps
included in Part 4 are essentially based on 1 in 1000 occurrence and have recently been updated (and will be published
in version 4) by professional meteorological staff. The revision has utilised the forecasting meteorological office
database which has considerably more measurements in terms of both location and samples than the historical bases
used by some standards.

The actual meteorological data presented in UK Def Stan 00-35 Part 4 was also the base for the information contained
in STANAG 2895. This STANAG is relatively well known as it is intended to be incorporated in STANAG 4370
AECTP 200. It is observed that STANAG 2895 has proven difficult to obtain in the past but now appears to be
available from the NATO website. Although containing the same information as the UK Def Stan 00-35 Part 4 the
STANAG is generally acknowledged (even ion the UK) as much easier to use and understand (hence the revision of the
Def Stan).

GAM EG 13 environmental data and models  also contains natural climatic information which is grouped in a similar
manner. The data appears to be based upon French meteorological data, as a consequence, some differences are
apparent but they are generally not that great. As was the case in the previous two cases, the extreme temperature and
temperature/ humidity conditions are presented in map form. Unlike a lot of GAM EG 13, the climatic conditions are
only available in French and this may have limited NATO adoption.

In the US natural climatic information is contained in Mil Std 310 (and previously 210). Again this is laid out in a
similar manner to the other standards. In this case the data presented are mostly extreme conditions and do not appear to
be based upon the same level of detailed information as the STANAG / Def Stan or GAM EG documents.
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It would be reasonable to assume that natural climatic information is not limited to defence standards and that civil
standards would present similar information. That is the case with IEC / EN 60721 Part 2 presenting information on the
natural environment. However, the information is notably less extensive than that presented in the defence standards.
Whilst, the extreme temperature and temperature/ humidity conditions are presented in map form, the criteria used to
create these is unclear. The maps are quite different to those of the STANAG / Def Stan and appear to be based upon
considerably courser information. The information in IEC / EN 60721 Part 2 was last reviewed over 15 years ago
although currently a programme of revision is underway. That revision only has access to historical database
information and operates without a budget. As consequence, it seems unlikely that the current revision will produce a
result anything like as good as the defence standards.

Of the information on the natural climatic environment, that contained in STANAG 2895 (and shortly to be included in
STANAG 4370 AECTP200) appears to be the most widely adopted both in NATO and Europe. It is based upon high
resolution UK Meteorological information for world-wide conditions. The UK has updated their own document and
hence the STANAG using funded meteorological expertise.  It seems unlikely that any other defence or civil standard
will approach the quality of the STANAG for sometime to come.

Information on induced environmental conditions is contained within a number of national and international standards.
A large majority of this information on induced environmental conditions relates to mechanical conditions which are in
turn relates to the particular platforms and methods of operation in use in individual countries. As a consequence
commonality of induced environmental conditions is unlikely to be achieved by standards except at a generic level.
Even when it is the case that the same platform and method of operation is used in several countries, the resultant
description and derived test severity may vary. This is because different countries may adopt different methods and
factors in the derivation of environmental descriptions and test severities. As the method of derivation can be significant
that aspect is addressed separately in the next section. As a consequence of these issues the view of the Expert Group
has been that direct comparison of severities would not be viable or meaningful, nor would any recommendation on
induced environmental conditions. Nevertheless the following paragraphs are offered for general information.

Although IEC / EN 60721 Part 2 contains information on the natural environment no information is given at all on
induced environmental conditions. IEC / EN 60721 Part 3 contains quantitative information on environmental
conditions for a variety of conditions, no descriptive information is supplied. Moreover, the categories for which the
quantitative information is supplied are broad, only vaguely defined and frequently considered out of date. The
quantitative information itself is very coarsely specified and set out in  the form of test severities rather than
environmental descriptions. Overall IEC / EN 60721 Part 3 contains the sort of information that was common in the
1960 s and 70 s but which has not been used for anything but minor defence procurement since the 1980 s. Most
vertical civil standards which use IEC / EN 60068 test procedures specify their own severities rather than adopt those of
IEC / EN 60721 Part 3.

The US national standard Mil-Std 810F Part 2 contains more information on induced environmental conditions than did
the earlier versions. However, most of the information is by way of illustration rather than a deliberate intent to specify
environmental conditions. Mostly, Mil-Std 810F Part 2 contains fall back test severities which may be based upon
actual in-service data. Not only is the method of transformation not generally specified, but different approaches are
used for different environments. Some of the in-service environments are unique to US platforms and a few of the most
severe cases represent platforms no longer in-service use.

The French national standard GAM-EG13 contains an annex for induced environmental data. This supplies sample
information for a good range of platforms in common use by the French military for a range of in-service conditions.
Similarly the UK Def Stan 00-35 Parts 5 and 6 contains information on induced environmental for mechanical and
climatic conditions respectively. Again the standard contains a range of sample information for a good range of
platforms in common use by the UK military for a range of in-service conditions.

The NATO standard STANAG 4370 AECTP 200 contains extensive information on induced environments. The base
for the induced environments seems to be Part 5 and 6 of UK Def Stan 00-35. However, contributions from the French
GAM and the US Mil Std can be identified.  Overall AECTP 200 is strongly biased towards European information.
Moreover,  the AECTP 200 document appears to contain both the most recent and extensive information on
environmental conditions. Any such information database is unlikely to be comprehensive and in this case notable
absence of data exist from a number of major European countries who manufacture defence equipment.

Guidelines For Deriving Test Profiles (Tailoring).

The strategy of deriving test severities from In-service has lead to the need to supply guidance information on methods
for the deriving test severities from measured In-service data. This information is mostly by way of guidelines as no
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single set of procedures has been found to be applicable in all circumstances. As no consensus exists as to appropriate
methods it is unlikely that any real recommendation is possible. The following indicates the information available.

CIN EG 1 gives how to tailor disregarding the type of environment , but without presenting the details of operation
when they are specific for a type of environment. GAM-EG13 contains a technical annex supplying extensive
guidelines on the derivation of test severities for mechanical environments. This technical annex  proposes a few
generic method  which can be consistently applied to the vast majority of in-service conditions. For those methods
comprehensive guidelines are supplied which champion a number of novel methods. In this regard the French national
standard GAM-EG13 has demonstrated significant technical innovation.

The UK defense standard Def Stan 00-35 presents extensive information on the conditions and mechanisms causing
many induced environments. Understanding the conditions causing the environments is considered  an essential
precursor to the use of any test derivation process. The Def Stan also includes some guidelines on the derivation of test
severities but these are neither comprehensive, modern  or particularly innovative.

Mil Std 810F contains relatively few guidelines on the derivation of test severities and mostly these relate to specific
test types. It does make reference to a fair number of reports. The guidelines that are contained in the Mil Std are mostly
derived from those reports although the information is not always well or consistently extracted.

International Test Operating Procedure ITOP 1-1-050 is a Quadripartite agreement between US, UK, F & DE. This
particular ITOP is entitled The development of Laboratory Vibration Test Schedules . It effectively presents the
method used to derive the vehicle vibration test severities contained in Mil Std 810. It sets out the type of (US) test track
used and results for a number of individual US vehicles. It also presents a lot of information on basic vibration & shock
analysis. However, apart from the one method, it does not expand this basic textbook information to encompass any
other test severity derivation methods. The vehicle test derivation method presented is one of two used in Mil Std 810
(the other is entirely different) and it is rarely used in Europe. In short the ITOP is little more than a supporting
document for the Mil Std and is not consistent with European practice. Like many of the environmental ITOPS this has
almost no discernible European content and relates entirely to US practice. As such it could be argued that it puts
European defence system suppliers at a disadvantage.

Stanag 4370 AECTP 200 contains limited guidelines on the derivation of test severities. This is essentially a summary
of guidelines presented in the French GAM, the UK Def Stan and supporting  papers referenced in the in US Mil Std.
For an overview of potential methods the STANAG is quite useful,  although users who are attempting to implement
these methods are unlikely to find the STANAG particularly helpful. Nevertheless as a starting point the STANAG is
recommended.

Fall Back  Test Severities.

Historically all environmental test procedures contained related test severities. However, over the last two decades these
have been replaced by a strategy of deriving tests based upon intended In-service use. As a consequence the severities
remaining attached to the test severities are intended only for use when no information is available or when the item
may be used in many platforms (typically COTS and MOTS items). Mostly use of these fallback severities is intended
to  be limited to small items, subsystems or components. Many of the remaining test severities are relatively
rudimentary and are frequently intended for use on the most basic test equipment.

The test procedures of Def-Stan 00-35 Part 3 mostly have fallback test severities appended. Some procedures also
contain guidance on these severities. However, the majority of the guidance is in Parts 4, 5 and 6. The severities are
mostly historical and have a long track record. With that said they have all been reviewed for applicability at reasonable
intervals. The severities indicate backward compatibility has been considered. Whilst, the fallback severities have a
degree of commonality with other specifications, overall they are not precisely equivalent with other standards.

The second part of GAM EG 13 addresses the fall back levels. They are split in 5 documents, in function of the sector
which is concerned;

GAM EG 13 A for army
GAM EG 13 B for air force
GAM EG 13 C for navy
GAM EG 13 D for missiles
GAM EG 13 E for ground equipments.
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The above fall back levels have not been updated from the original issue and are now superseded by STANAG 4370
AECTP200 except for air force (not including aero transport)  where DO160 is recommended  When STANAG 4370
AECTP200 are not covering the need , GAM EG 13 A, B, C and D are still applicable.

The test procedures of GAM-EG 13 also have fallback test severities appended. Again the severities are mostly
historical and have a long track record. Until recently they were all reviewed for applicability at reasonable intervals.
The severities indicate backward compatibility has been considered. Whilst, the fallback severities have a degree of
commonality with other specifications, overall they are not precisely equivalent with other standards.

The test procedures of Mil-Std 810F again contain have test severities. Although a few of these have a long track
record, others have changed markedly as the various revisions of 810. Backward compatibility does not seem to have
been a strong driver in those that have changed. Whilst, the fallback severities have a degree of commonality with other
specifications, overall they are not precisely equivalent with other standards.

A significant proportion of the test procedures of STANAG 4370, specifically the AECTP 300 and 400 series, relates to
fallback severities. Indeed the amount of information frequently swamps that the procedure itself resulting in a marked
loss of firmness of statement. Generally, the fallback severities are based upon the UK Defence standard, the French
GAM and the US Mil Std. In some cases a single fallback severity recommendation results. However, in other a
compromise approach of presenting several options is adopted. Although it is intended that the STANAG fallback
severities will be broadly implemented, at the moment, it is difficult to identify which severities are used in different
countries. It has been argued that in combining the various national requirements, a test schedule more extensive can
result than is required by a national defence procurement authority. In this regard the STANAG fallback severities may
be resulting in more expensive programmes than is necessary.

International Test Operating Procedures (ITOP s) 1-2-601 & 5-2-506 present fallback shock severities for missiles and
vibration severities for wheeled & tracked vehicles as well as a single helicopter. All of these are based upon US
fallback test severities and were derived using a US procedure not usually used (or considered adequate) in Europe. The
severities are at odds with the European national standards as well as the STANAG.

As already indicated IEC / EN 60721 Part 3 contains quantitative information on environmental conditions for a variety
of conditions. However, a review around 8 years ago indicated a significant number of discrepancies between this
document and the test severities set out in the various test procedures of IEC / EN 60068. To resolve these
inconsistencies, IEC / EN 60721 Part 4 was generated to recommend a resolution for each Part 3 category. IEC / EN
60721 Part 4 is set out as a series of test schedules for some notional electro-mechanical  equipment.  As was the case
for Part 3 the environmental categories for which test severities are supplied, the categories used are very broad and
frequently considered out of line with current commercial (and military) practice. The actual test severities are very
rudimentary, out of date and appears to make undefined sweeping assumptions about life cycle (in-service) usage. IEC /
EN 60721 Part 4 is based very much on the test definitions of the type common in the 1960 s and 70 s, an approach
which is no longer used for defence procurement for two decades.

4.   CONCLUSIONS

The comparisons undertaken by CEN Workshop˚10 Expert Group 8 have indicated that all the five commonly used
vertical environmental testing standards used for defence equipment have both strengths and weaknesses. It probably
comes a no surprise to many users of these different standards that no single standard appears to be ideal for all
applications. The final report of Expert Group 8 contains a considerable amount of collated information and
comparisons. It is believed that the information presented will be of value to user faced with the need to identify
suitable standards for particular equipment development or procurement tasks.

As a final point it is worth observing that with the trend towards international standards it is important that national
working groups are not disbanded and the expertise dissipated.  Experience indicates that it is from,  small active groups
working together on a regular basis towards a goal,  that new technically inovative concepts are likely to emerge.
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