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European Commission

DG Environment, Unit G4 – Consultation Directive 2002/95/EC

B-1049 Brussels, Belgium.


29 June, 2004

Dear Sir


RE: STAKEHOLDER CONSULTATION ON ADAPTATION TO SCIENTIFIC AND TECHNICAL PROGRESS UNDER DIRECTIVE 2002/95/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL ON THE RESTRICTION OF THE USE OF CERTAIN HAZARDOUS SUBSTANCES IN ELECTRICAL AND ELECTRONIC EQUIPMENT FOR THE PURPOSE OF A POSSIBLE AMENDMENT OF THE ANNEX
Please find below BT’s response to the above concerning lead in solders for servers, storage and storage array systems, network infrastructure equipment for switching, signalling, transmission as well as network management for telecommunications (with a view to setting a Specific time limit for this exemption)

Q1 Do feasible substitutes currently exist in an industrial and/or commercial scale?

BT is of the opinion that there is a lack of long term real ageing or predictive reliability tests to prove that the alternative solders will perform as well as lead based solder.

-Q2 Do any restrictions apply to such substitutes?

There are alternative solders available that may be suitable for some networking applications.  However the reliability of networking equipment must be significantly higher that that of domestic equipment.  This is due to the fact that unlike domestic equipment most network equipment is on 24 hours a day, 7 days a week with a life expectancy of at least 25 years without failure.  

Failure of networking equipment in the UK could lead to: -

· Non availability of the emergency services, armed forces communication.

· Potential for down time of parts of the network which could mean thousands of peoples, even towns and cities without telephones, both mobile and land lines until the faults are corrected.

· In addition all those services dependant on the telephone network for its operation e.g. computer systems, security systems, data lines

Potential failure modes

The following is a list of potential long-term effects that may be caused by using alternative solders.  These may not be visible or have an affect in the short term. Therefore in domestic equipment this may not be a problem, but they may become apparent after 5 to 10 years of constant use. 

Heat effects

The higher temperature required in the processing of lead free solders would have adverse effects on plastic encapsulated devices, capacitors, LEDs, electromechanical components, PCBs and connectors.

· One of the reasons is the close proximity of plastics parts that will soften and potentially distort at the higher temperatures required by the lead free soldering methods.  The plastic would also degrade after multiple reflow excursions at high temperatures.

· Cracking of components/joints (e.g. ceramic) due to high stresses.

· There is  an increased risk of deformation and delamination of the PCB. 

· The potential for long term intermetallic growth and its effect on joint strength.

Other potential effects

· Incomplete solder fillets due to the slower wetting of PCB pads

· Tin whiskers which  can grow under normal operating conditions.  These can cause transient or permanent electrical shorts

· Corrosion due to the no-clean fluxes

· The effect of change in joint geometry and reduced wetting on mechanical performance (e.g. fatigue, vibration).

· Electromigration between tracks resulting in shorting.

· `Fillet lifting' or peripheral cracks around solder joints due to varying shrinkage 

· solder contamination (e.g. copper dissolution).

· Reduced wettability of surface finishes after multiple soldering stages.

· Soldered terminated connectors.  The vast majority of hand soldered connectors in Networking equipment use PTFE as an insulator.  At temperatures above 260°C PTFE starts to degrade and toxic fumes of phosgene are emitted.
 The melting point of most lead based solder is in the region of 188°C (370°F) and the iron tip temperature is typically 330-350°C (626°-662°) for a variable temperature soldering iron and up to 400 C for a fixed one. The high temperature is due to the fact that when soldering large items onto a PCB this can cause a large drop in tip temperature each time a joint is made. If several joints are made the temperature may fall below a usable level. ( Ref http://www.antex.co.uk/pages/paper3.htm)

Due to the higher melt temperature of lead free solders there is a need for a higher tip temperature, of up to 426( and the longer dwell time.  This could potentially degrade the PTFE:(Polytetrafluoroethylene) and release gaseous products such as hydrogen fluoride, carbonyl fluoride (phosgene) and fluorinated hydrocarbons.

Phosgene gas

Highly toxic. Severe poison. Inhalation may be fatal. Odour does not give sufficient warning of lethal concentrations. Symptoms may be delayed up to 24 hours. Concentrations below 1 ppm may be harmful. 

 Ultrafine particles have been the cause of toxic pulmonary and lethal effects in experimental animals. Large doses of fumes cause pulmonary inflammation, haemorrhage, oedema and even death in experimental animals. Similar effects have occurred in humans who have accidentally inhaled fumes from degradation at exceptionally high temperatures. The best known adverse effect is polymer fume fever with flu-like symptoms...Smoking of contaminated tobacco products has been the cause in the majority of cases
Zitting Am - Nordic Expert Group - "Thermal degradation products of polyethylene, polypropylene, polystyrene, polyvinylchloride, and polytetrafluoroethylene in the processing of plastics" Arbete och Hälsa PG (1998)

Q3 what are the costs and benefits and advantages and disadvantages of such substitutes?

The disadvantages of the substitutes are as above.  There are no advantages in using the alternatives and the costs per product could increase by in the region of 2 to 5% per product.

BT has a set out the timetable for the transformation of its UK networks. It announced a five year programme to underpin the next generation of converged, multimedia communications services. Mass migration of customers onto the new network will begin in 2006 with the majority due to be completed in 2008.

BT's 21st century network (21CN) programme will create the enabling infrastructure for the growth of BT and the UK telecommunications industry. It is set to completely transform BT's networks, delivering increased customer choice and control.

The major elements of BT Group's overall strategy including ICT, mobility, broadband, netcentricity and portfolio transformation are underpinned by the 21CN initiative. 

Over the next five years 21CN will transform BT's business and its cost base, removing duplication across the current multiple service specific networks and creating a single multi-service network. Total capital spend on the 21CN transformation will be within the previously announced BT capital expenditure envelope of £3 billion per annum. From this year about two thirds of the annual spend is directed to 21CN and other new and intermediate technologies and this proportion is expected to increase. That investment in future infrastructure will enable BT to deliver growing cash savings which are expected to amount to £1 billion per annum by 2008/9.

If there are changes to the date of the exemption on lead free solder for the network or a decision to remove this exemption the cost and logistic implication to the role out of 21CN could jeopardise this programme.  The costs implications are impossible to calculate at this stage of the development of 21CN as we are just going out to tender.

Yours faithfully,
Mark Dowling

Mark Dowling
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