MANAGEMENT OF HEALTH AND SAFETY AT WORK REGULATIONS 1999
GENERAL RISK ASSESSMENT - FORM RA2

	DEPARTMENT/SCHOOL/UNIT 
	School Risk Assessment
	  REF NO.
	RA 1001


	TASK/OPERATION BEING ASSESSED 
	Use of high voltages


	PURPOSE/METHOD OF WORK 


	To show the effects of electric fields on lots of different circumstances:
1. Before touching any of the equipment, make sure that it is switched off at the mains, and then switched off at other points.
2. Check the equipment for any apparent loose or unconnected wires.

3. Make sure that the high voltage hazard signs are visible to everyone.

4. Make sure that you have given the appropriate warnings to pupils (see below) to not touch any part of the equipment; sixth form must be supervised by you. 

5. Switch on when all of the wiring and connections have been checked. When using high voltages, use one hand only to operate the equipment.

6. As soon as  you have finished, switch off the apparatus at the mains and unplug.



	SPECIFIC LEGISLATIVE REQUIREMENTS 
	
	LEVEL OF SKILL/TRAINING REQUIRED 

	Health & Safety at Work etc. Act

Management of Health & Safety at Work Regulations

Provision and Use of Work Equipment Regulations

Manual Handling Operations Regulations

Electricity at Work Regulations


	
	Teacher or technician.
Have read the risk assessment.


	CHEMICALS/MATERIALS INVOLVED 
	HSC NO.
	ASSESSMENT DATE
	
	SPECIFIC WORK EQUIPMENT PROVIDED 

	
	
	
	
	


	MAIN HAZARDS IDENTIFIED 
	WHO WILL BE AFFECTED 
	CONTROL MEASURES TO REDUCE THE RISK 

	Electricity supplies with voltages greater than 28 V ac / 40 V dc and capable of delivering more than 5 mA are regarded as potentially dangerous in schools. An electric current flowing through a human body presents a hazard in two ways.

Small currents interfere with the electrochemical nervous currents and produce the effects known as electric shock. A large current, in addition, causes a heating effect and destroys tissue as in a burn made by contact with a hot object. The most common instance of a high voltage is, of course, the 240 V mains required as a power supply for many items of equipment.
Electrostatic generators produce a lot of excitement and, apparently, a little hysteria.

Sparks from electrostatic machines of all types are prodigious sources of electromagnetic interference, which may adversely affect the operation of nearby electronic equipment. Indeed prolonged use might contravene the electromagnetic Compatibility

Regulations.

Many teachers use the Van de Graaff generator to illustrate the repulsion between ‘like’ electric charges by charging a child, to make his or her hair stand on end. This activity is very safe, provided the guidance across is followed.

EHT units

These give up to 5 or 6 kV. Those supplied for schools have their output currents limited to 5 mA or less and so are completely safe. Any EHT supply without this restriction on current should never be used.

HT units

Schools use HT units which have outputs greater than 40 V dc and are capable of

supplying currents greater than 5 mA. They are necessary for electrophoresis (see section 11.1.7) and for some discharge tubes, ie, some Teltron tubes which require a current larger than an EHT unit can supply; see section 12.6 (Electron beam and similar tubes). They can be used for Millikan’s oil-drop experiment.

Induction coils

School induction coils supplied by established educational suppliers during recent years cannot produce a current above 5 mA and are electrically safe. An older induction coil, or one from another source, is potentially hazardous and must not be used.
Demountable transformers

These should be handled by pupils only if they meet the normal earthing and insulation requirements for mains-operated equipment as detailed in section 6 (Mains electricity) and if there is no risk of any secondary coil producing over 28 V ac at 5 mA or more. During class activities with coils and C-cores, care should be taken to minimise the risk that hazardous voltages may be generated.
Demonstrations with high ac voltages

Many schools use a teacher demonstration simulating the high-voltage transmission of electricity along power lines; a few demonstrate the carbon arc lamp and the conductivity of glass. 
Schools also use a model ring main, mounted on a board, for demonstration; this is intended to be used at low voltages; a hazard occurs only if it is plugged into the mains by mistake. 
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	In the event of an electric shock or electrocution, switch off the classroom electricity supply. In the case of electrocution, call the school office on ext. 346 or 320 to call for an ambulance and guidance. In the case of any burns, send the pupil, with a friend to the school office. When the apparatus is in use, keep all but the operator back from the apparatus; try to reduce the impulse of pupils to point.
Avoiding harmful electric shocks

Electrostatic generators used in schools (eg, Van de Graaff generators, Wimshurst machines) do not cause harmful electric shocks because the small electric charges produced lead to currents of well below 5 mA. Only equipment, specifically sold for use in schools, should be used.

No attempt should be made to increase the capacitance of the charged system by modifying the apparatus supplied because this could cause discharge currents to reach hazardous levels.

Additional capacitors, eg, d-i-y Leyden jars, must not be connected to Van de Graaff generators or Wimshurst machines.
Most importantly, anyone fitted with medical electronic equipment (eg, any type of hearing aid or pacemaker) must keep well away from a working electrostatic generator because the electromagnetic interference may cause these devices to malfunction.

In practice, we recommend that, while viewing such a demonstration, a pupil wearing such equipment should keep a minimum of 6 metres from a working generator. Very occasionally, a pupil with a particular medical condition (eg, fitted with a cochlear implant) may have received specific safety advice relating to the use of electrostatic generators; this advice must be heeded.

It is wise to warn any computer users in the vicinity that a generator is to be used at a certain time and that their computer data may be corrupted as a result. Nearby computers, interactive whiteboards or similar electronic equipment (eg, a data projector) should be switched off and the generator operated well away from them.

Only a Van de Graaff generator should be used for this demonstration; Wimshurst machines must not be used. Personal electronic equipment, such as mobile phones, personal organisers and wristwatches should be kept at least 2 metres away. As a precaution, anyone with a known heart condition should not be accepted as a volunteer for this activity. Only one child at a time should be insulated from the ground and charged. When two children are insulated and charged together, the shock experienced on discharge may be sufficient to frighten the child receiving it. No children should be persuaded to take part unless they genuinely wish to do so.
It is best to select a child with moderately short, dry hair. Make sure the dome or ‘top conductor’ of the Van de Graaff generator is completely discharged. Stand the child on a sturdy insulator (eg, a solid slab of expanded polystyrene or a child’s plastic stepstool). The child places both hands on the dome. The generator is then operated to charge the pupil until his or her hair stands on end; shaking the head may assist in this process. The use of a mirror or perhaps a camera may make the experience more memorable for the volunteer. The charge tends to leak away from the extended hair and the maximum potential reached is probably less than that on the generator when running normally. Once the effect has been observed for a suitable time, operation of the generator should be stopped. The child may now let go of the dome and bring a finger towards an earthed point. He or she will feel an electric shock, similar to that experienced on leaving a charged motor vehicle or touching a metal object after walking across a synthetic carpet. It is possible for the charged pupil to share the discharge experience with a chain of pupils holding hands and standing on the floor. The charged pupil reaches out a finger to the pupil on the end of the chain and everyone in the chain may feel a small electric shock. Less-adventurous teachers may wish to avoid any shocks by simply passing the charged child a wooden metre rule. The charge leaks away via the wood with no sensation at all.
HT units should be handled only by staff and supervised sixth form students and then with extreme care. Leads fitted with 4 mm plugs having sprung shrouds must be used and care must be taken with other devices in the circuit. If units with HT outputs are used with younger pupils for their low-voltage outputs, their HT outputs must be disconnected first, eg, by removing the appropriate fuse. If the fuse is subsequently replaced, a large warning label must be fixed onto the unit.

In 1987, a Health & Safety Executive letter to education authorities expressed concern about the ac power line demonstration and reminded them of the dangers of high voltages to both the demonstrators and their pupils. It stated that the experiments might continue if precautions were taken. These are embodied in the versions of all the experiments which follow. Alternative precautions for the power lines experiment

The HSE stipulated that one of these precautions (or any other equally effective ones) should be followed:

a) the voltage of the transmission line be limited to 50 V ac rms or 120 V dc;

b) the demonstration as a whole be located within an enclosure constructed, for example, in clear polycarbonate so that live conductors operating above 50 V ac rms or 120 V dc could not be touched, or,

c) all conductors and terminations etc operating above 50 V ac rms or 120 V dc be fully insulated so that live conductors could not be touched.

Any mains plugs used should be anchored to the board on very short leads so that they cannot be plugged into mains sockets.


	MANUAL HANDLING RISK 
	
	PERSONAL PROTECTIVE EQUIPMENT REQUIRED 

	Has a manual handling risk been identified?                NO

Is the risk considered to be                                           No
Is a further detailed assessment required?                    NO
	
	

	If the answer to the above question is YES a separate manual handling assessment will be required to fulfil the requirements of the Manual Handling Operations Regulations 1992.
	
	Is training and instruction required                                  Yes
Is there need for special accommodation                         NO

Is there need for test/examination                                    Yes
Is all P. P. E. compatible                                                  NO


	FREQUENCY OF MONITORING 
	
	ASSESSMENT REVIEW PERIOD

	   N/A
	 3 Months
	6 Months
	 1 Year
	   > 1 Year
	
	 < 1 Year
	 2 Years
	 3 Years
	 4 Years
	 > 4 Years
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