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Using the example RSS spreadsheet
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1. Where is the RSS spread sheet used?

When used by  EMC experts the RSS spreadsheet can be used as part of a “standards route” compliance with the EMC Directive (Article 10.1 of 89/336/EEC). 

However, the initial aim of this RSS spreadsheet was to assist system integrators of small items of  industrial equipment when demonstrating compliance using the Technical Construction File route of the EMC Directive (Article 10.2 of 89/336/EEC). Many  system integrators rely on their component suppliers to provide the necessary expertise and documentation to show compliance with the EMC Directive. This in itself causes problems, as there is as yet no consistent approach to using component data to demonstrate compliance on a completed machine.

The reasons for this are :-

· Inconsistent test methods used by the manufacturers of major EMC-critical components

· Misunderstanding of applicability of EMC Directive to major EMC-critical components.

· High costs of testing individual machines and components.

· Unknown emission results when combining components together.

This spread sheet sets out a methodology that small system integrators can use to address the above.

Note: where the apparatus is either safety-related or involved in potentially high liability situations then the results of the RSS spreadsheet should always be confirmed by testing. In these situations the RSS spreadsheet is a guide to design, not evidence of EMC compliance.

Note: the EMC Directive does not address EMC-related functional safety (refer to Cenelec R0BT-004: October 2001, also published by BSI as PD R0BT-004:2002). 

EMC causes of safety problems are not very well dealt with by safety directives either. For more on how to deal with these issues, refer to the IEE’s Guide to EMC and Safety (downloadable from www.iee.org.uk/Policy/Areas/Electro) and also to IEC 61508 and especially to IEC/TS 61000-1-2. Also refer to Keith Armstrong’s articles: “EMC-Related Functional Safety” in ITEM UPDATE 2001, pages 52-59, www.rbitem.com; “New Guidance on EMC-Related Functional Safety” at the 2001 IEEE EMC International Symposium, Montreal, August 13-17 2001 (session D3-P3, 15th August). Conference Proceedings: ISBN 0-7803-6569-0/01, pp 774-779, www.ieee.org; or “EMC-related Functional Safety of Electronically Controlled Equipment” in Compliance Engineering’s European Edition 2001 Annual Reference Guide, pp 16-23 and also in the Compliance Engineering 2001 Annual Reference Guide (USA edition) pp 40-50, both available from www.ce-mag.com.



2. Producing a Technical Construction File using the RSS Spreadsheet

2.1 Always agree the use of an RSS spreadsheet with your EMC Competent Body well in advance

This is a relatively novel technique that some EMC Competent Bodies might not be familiar with, or may disagree with. So make sure that your efforts won’t be wasted by discussing the use of the RSS technique with your chosen Competent Body before committing to it.

Don’t forget – every Technical Construction File is incomplete until it includes a report or certificate from a Competent Body that has been appointed by an EU member state (although under the terms of the EU/USA Mutual Recognition Agreement, there are now some US companies who can act as EMC Competent Bodies).

2.2 Identifying the EMC Environment.

In showing compliance with the directive the manufacturer must demonstrate that their equipment will meet the protection requirements. A pragmatic view of the protection requirements is that the equipment must work as specified in the environment it is specified to work in. A first step then in producing a TCF is to identify the environment in which the product is to be used.

To achieve this list out the physical locations of the product 

Consider, for example, an Emergency Power Supply located in a factory, semiconductor fab., on an industrial estate, or in a hotel, 

Having done this, make an initial choice of the EMC standards that relate to these locations.

For the locations above an initial choice would be the generic industrial standards representing the environment of the factory,  industrial estate and semiconductor fab. and the generic domestic and light industrial standards for the hotel.   It would not be unreasonable to take the worst case of both standards to cover both situations.

i.e. 
EN 50081-1:1992 Generic Domestic and Light Industrial Emission Standard

and 
EN 50082-2:1995 Generic Industrial Immunity Standard

Having made this initial choice, you should then carry out a further analysis to ensure that the levels detailed in these standards are appropriate. You would normally do this by listing the phenomena considered in the standard and assessing whether the final placement of the product falls within the scope of the standard and that the individual levels apply.

For example:

The scope of  EN 50081-1:1992 indicates that the emission levels detailed in the standard are a minimum level, and that if sensitive equipment is placed alongside equipment tested to EN 50081-1:1992 then additional EMC mitigation methods may be required.

The Manufacturer has a number of choices.  The first and easiest is to specify that the equipment must not be used adjacent to sensitive equipment. If this is not possible then the manufacturer should consider specifying a lower emission requirement on the equipment.

The Generic standards will cover the majority of situations, but in order to demonstrate due diligence manufacturers must demonstrate that the EMC standards they have chosen are appropriate.  If you have difficulties with the above process then contact an EMC expert for advice.

The result of this process will be a list of standards that will define the EMC performance of your product.

2.3  Identifying EMC-critical components.

Not all components will be critical to the final EMC performance of your product. Components like fuse holders, fuses, contactors. etc. will have little or no impact on the final performance of the product.

You should list the EMC-critical components in the TCF.

Consider the contents of a simple control cabinet.

EMC Critical components
Non Critical EMC components

Mains Filter

Switched mode Power supply

Electronic panel meters

PLC

Motor Drive system

Temperature controller

Enclosure


Switches

Fuses

Non Electronic contactors

Connectors

Non electronic meters



Again if you require assistance in determining whether a particular component is EMC critical, then contact an EMC expert for advice.

2.4 Checking the performance of Critical Components.

2.4.1 Introduction

EMC performance can be broken down into two main areas: emissions and immunity.  These will have to be considered separately within the TCF. Key to an analysis of both these areas, is the methods used to test the components.  In this TCF we are wishing to combine together different components and make judgements on them working together as a group.  In order to do this it is a requirement that all the components be tested in a similar fashion.

In general components should be tested in the configuration below:

a) 
Outside any enclosure 

b) 
With all connectors connected to their normal load.

c)
No filters on the mains power

d) 
All wiring arranged as detailed in the installation instructions.

The component should then be tested to the appropriate standard (e.g. EN 50081-1, EN 50082-2)

To be considered in a TCF to be assessed, then the testing must be of a suitable quality e.g. from an EN/ISO 17025 EMC test laboratory accredited for the test, or from any other test laboratory or organization (including the manufacturer himself) providing such test facilities and the tests themselves have been agreed with your chosen Competent Body.

2.4.2 Immunity

It would not be unreasonable to assume that for components tested as above then their immunity performance would be carried over to any product that they are fitted provided the manufacturer of that product follows the installation instructions of the component manufacturer exactly.

Manufacturers should document that the EMC performance of  the component are of the correct standard for the product’s intended environment  and that all installation instructions are adhered to.

2.4.3 Emissions

It is unrealistic to transfer the emission performance of the components across the final product as individual component emissions will combine together to give a different profile for the finished product. The only way to determine the new profile is to test the finished product to the appropriate standard. For safety critical products, and products used in high liability situations testing is the only realistic option.

However for many products. it would be reasonable to combine the individual emissions together, using the RSS spreadsheet.  The RSS spreadsheet uses vector addition by the “root of the sum of the squares” method to provide a means of summing together the various component contributions.

The method of vector addition is only valid if the signals being summed together are uncorrelated (e.g. not synchronized to the same master clock).  Users of the RSS Spreadsheet should document any correlated signals within their product in the TCF.

The procedure for entering the emissions into the example RSS spreadsheet is detailed below..

· Obtain the emission data in the form of a logarithmic graph.

· Within each  frequency band (0.15 MHz to 30 MHz Conducted emissions and 30  MHz to 1000 MHz radiated emissions) identify the highest emission from the component.

· Enter this level in the relevant frequency band of the RSS Spreadsheet.

On completion of a successful simulation using the RSS spreadsheet, the data should then be printed out with all  supporting component data for inclusion in the final TCF.

2.4.4 Preparing the TCF.

The following Checklist is typical of what information an EMC Competent Body will expect to be is included in a TCF.

But you should always ask your chosen Competent Body for their checklist very early in a project, so as to avoid wasting time.

1 Manufacturer’s name 

2 Manufacturer’s address and contact details


Note: 
In the case of importers: –

The name and address of the importer(s) and the name and address of original manufacturer should be included, and it should be made clear whether the importer is the only importer of the apparatus into he European Union

3

Person responsible for creating the TCF: name and contact details

4

The TCF must be a version-controlled document

5

All pages in the TCF must be uniquely  identified

6
Any relevant brand name declared

7
All relevant model numbers declared

9
Include the user and installation manuals

10 If any other functional description or installation requirements are included in the TCF they should agree with what is described in the user/installation manuals

11 The user documentation supplied should fully describe intended operation of the apparatus

12 A clear block diagram, with all interfaces are clearly labelled with signal levels/frequencies/speeds

13 The block diagram should also indicate all the physical groupings, e.g. by dotted lines

14 The block diagram should show all the shielded cables which are required along with their detailed shield termination methods

15 The block diagram should show the detail of the earthing/grounding arrangements

16 The block diagram should reference all the circuit/schematic and assembly diagrams for all its parts

17 All circuit diagrams/schematics should have a unique reference number and date (or some other version control)

18 A parts list corresponding to all the circuit/schematic and assembly drawings with each part uniquely identified

19 All EMC-critical parts identified and their assembly/installation diagrams available

20 Information showing that all the EMC-critical components have been assembled/installed in accordance with their requirements

21 If more than one model is to be covered by one TCF the differences between the models should be detailed (e.g. differences in their function, design, assembly, installation, operation, etc.)

22 Any EMC technical arguments, for example…



EMC Environment analysis



EMC Risk assessment



Component Immunity analysis



Conducted Emission RSS Spreadsheet



Radiated Emission RSS Spreadsheet

23 Where test standards have been used they should correspond to the intended operational EMC environment of the apparatus

24 Test data should come from an EN/SIO 17025 EMC test laboratory which is accredited to perform those tests, or from any other test laboratory (or any other company, including the manufacturer himself, previously agreed with the Competent Body). Where agreed with the Competent Body in advance, any quality of EMC test may be acceptable, depending on how its evidence is used within the TCF.
25 The TCF should contain a statement from the manufacturer that all components have been installed in accordance with their installation instructions and  that the manufacturer has taken all reasonable steps to ensure that when used in accordance with the user documentation the equipment  detailed in this TCF will meet the protection requirements of the EMC Directive.
3. The structure of the example RSS spreadsheet

3.1 Introduction

The example RSS spreadsheet is a special tool designed to assist system integrators use the RSS method to demonstrate compliance using subsystem data.

The Spreadsheet is divided into the areas detailed below.

· Conducted emissions 

· Radiated emissions

· Conducted emission component data library

· Filter library

· Radiated emission component data library

· Enclosure library.

· Limit Library

3.2 Component Data Libraries

In order to facilitate the use of the RSS method over a wide range of products, Users of the RSS spreadsheet should initially place all data associated with components in the conducted and radiated emission data libraries.

The libraries are pre-formatted into the frequency ranges normally obtained from a wide range of emission measurement systems.

Some manufactures of components may make available their component data in this format to assist you in using their products.

3.3 Filter Library.

A key feature of any filter data placed in the library is that the figures are derived from the worst case filter data when the filter has been tested to in the following impedance configurations  50:50, 100:0.1 and 0.1:100.

If you are unsure about this, or about any other aspect of this document, then please contact someone who is competent in EMC to help you. 

3.4 Enclosure Library

This library can be used for  data detailing the attenuation (shielding effectiveness) of a range of enclosures. 

Due care must be paid by the manufacturer that the enclosures are used in accordance with the instructions of the enclosure manufacturer and full details of these are included in the TCF.

3.5 Limit Library

This section of the spreadsheet is used to store commonly used limits.

3.6 Conducted Emissions

In this section of the spread sheet the user builds up systems from the components detailed in the component, filter, and limit libraries.

To insert component data into the Conducted Emission (EUT Conducted) Worksheet

> Select the Conducted Components worksheet. 

> Click and drag to select the data you wish to include in the EUT Worksheet.

> Copy data to the clipboard

> Select the EUT Conducted worksheet.

> Place cursor where the data is to be entered and paste it.

3.7 Radiated Emissions

In this section the user builds up systems using the components from the radiated component, enclosure and limit libraries.

To insert component data into the Radiated Emissions (EUT Radiated) Worksheet

> Select the Radiated Components worksheet. 

> Click and drag to select the data you wish to include in the EUT Worksheet.

> Copy data to the clipboard

> Select the EUT Radiated worksheet.

> Place cursor where the data is to be entered and paste it.

IF YOU HAVE PROBLEMS WITH THIS RSS SPREADSHEET, PLEASE CONTACT:

John Whaley of World-Wide International Electrical Approvals (WWIEA) Ltd., phone: +44 (0)191 373 2632, mobile:  +44 (0)798 000 8554, Fax: 44 (0) 191 373 4687 email:  john@wwiea.co.uk, web:  www.wwiea.co.uk

or..

Keith Armstrong of Cherry Clough Consultants, phone: +44 (0)1457 871 605, fax: +44 (0)1457 820 145 e-mail: keith.armstrong@cherryclough.com, web: www.cherryclough.com.

Cherry Clough House�Rochdale Road�Denshaw   OL3 5UE   UK


tel:	(+44) (0) 1457 871 605�fax 	(+44) (0) 1457 820 145�email:	keith.armstrong@cherryclough.com�web:	www.cherryclough.com
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