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Promoting safe & confident cycling





Health and Safety Risk Assessment
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ChiCycle 2021 E-Bike Activity Risk Assessment
	Ref. No.
	Title/Activity
	Location
	Assessed By
	Assessment Date

	Generator Ebike 2021
	Setting up and powering video/audio equipment or other appliances by students or public pedalling a modified bicycle
	Sports halls, grass or paved areas in parks, outside on school or college grounds, indoors at science fairs, exhibitions, or public halls.
	Mark Record
	06/07/2021




	Number
	Hazard
	Persons at Risk
	Existing Controls
	Risk Rating

	
	
	
	
	S – L - R

	1
	Unguarded rear chain and sprockets. The activity is designed to simulate curiosity and the function of the gears can be particularly fascinating. Unsupervised exploration of the gear and chain mechanism, while the bike is in operation, could result in hair, clothing, or fingers to be drawn into the gear mechanism. This is likely to cause various forms of physical trauma. 
	Anyone in the vicinity of the activity other than the person pedalling the bike
	Whenever the equipment is left where students or public could pedal the modified bicycle unsupervised, the rear wheel is to be locked to prevent its rotation by means of a suitable bicycle lock.
Adjustment of the derailleur index mechanism should not be made while a rider is sat on the bike pedalling. It is recommended that the pedals are only turned gently by hand while adjustments are made to the chain set.
Operation of the bike is to be supervised at all times by a responsible person who is aware of the risk of hair, clothing, or fingers to be drawn into the gear mechanism.
People approaching the rear of the bicycle while it is operation are to be warned of the risk of hair, clothing, or fingers to be drawn into the gear mechanism.
If it appears likely that hair, clothing, or fingers are about to be put into the gears, the responsible person supervising the activity shall firmly command “stop pedalling “ and reach for the rear brake lever (on the left handlebar) and apply the break.

	3
	1
	3

	2
	Bike and rider falling over during operation/activity
	Any person riding the modified bike
	The bicycle is to be supported during operation by means of a robust frame/stand.
Adapters between the support frame and the bicycle are to be made of well-fitting machined steel or similar sturdy material.
Prior to operation, any nuts bolts or other fittings adapting the bike to fit the stand, must be checked for tightness. This should be rechecked at hourly intervals during pauses in operation of the bike.
The bicycle is only be used to produce power while its supporting frame/stand is stood on a level and sound surface.
The saddle is to be adjusted to a height suiting the person riding the bike and locked firmly into position.
	1
	1
	1

	3
	Traffic collision on public highway
	Any person riding the modified bike on a public highway
	A visual inspection of the bicycle is to be made before any journey involving its use of a public highway.
Operation of both front and rear brakes is to be checked before the bike is ridden on the road. Both brakes must be in good working order if the bike is used on the road.
If the bike is used to transport the static support frame/stand, this stand must be securely clipped up so that it cannot interface with the road while the bike is being ridden. Wires connected to the e-motor phase windings must be insulated from each other and the frame while the bike is ridden on the road.
Cables and wires attached to the bicycle must be securely tied so that they cannot impede safe operation of the bike while on the road.
If the bicycle is to be used on the road outside of daylight hours, it shall be fitted with a working set of cycle lights conforming to BS6102/3 or an equivalent EC standard.
Front and rear tyres are to be suitably inflated at all times while the bicycle is in use on the road.
A responsible person must assess the rider is competent before permitting them to ride the bike on any public highway.
The bicycle is not to be used on a static support frame/stand in or on the public highway where motor vehicles are in use or they are likely to be used. If the highway is closed to motor vehicle traffic, then use of the bicycle on a stand or frame may be permissible.
	3
	1
	3

	4
	Cables and wires causing trips and falls
	Anyone in the vicinity of the activity other than the person pedalling the bike
	Wherever possible, cables and flexes run on the ground of floor are to be run through a safety rubber trip prevention strip. The number of cable runs is to be minimised.

	2
	1
	2

	5
	Video/audio equipment falling over and causing injury
	Anyone in the vicinity of the activity other than the person pedalling the bike
	When using a television to display media powered by a bicycle, the TV shall be mounted soundly by means of a VESA plate attached to a steel stand or similar sturdy structure. Particular caution should be taken when operating the TV outside in windy conditions that might blow it over.
	1
	1
	1

	6
	Equipment catching fire due to malfunction. A bike is capable of producing enough energy to cause electrical fires.
	Anyone in the vicinity of the activity
	When using the equipment indoors the location of fire extinguishers should be established. If no fire extinguisher is available a bucket of water is a suitable substitute.
In event of smoke of flames coming out from the equipment, the responsible person supervising the activity shall firmly command “stop pedalling “ and reach for the rear brake lever (on the left handlebar) and apply the brake. If smoke and flames continue to cause concern, a fire extinguisher or bucket of water should be used to extinguish the fire. If the equipment has burst into flames during use, it should subsequently be taken out of operation until the problem causing it to catch has been remedied.
Ensure it is possible to evacuate the area in event of a fire before operating the bicycle to produce power.
	1
	1
	1

	7
	Electric shock or burns due to electrical fault.
	Anyone in the vicinity of the activity
	The ebike motor produces voltages that remain below 50 Volts even when pedalled as fast as students/public are capable of doing. This is below the Voltage where HSE require continuous insulation to prevent electric shock. However, enough energy can be produced in event of a short  circuit to cause painful burns. Therefore, it is to be ensured that people cannot touch wiring while it is in a condition of short circuit.
To operate some equipment, it is necessary to transform the electrical power produced from the bicycle e-motor to voltages exceeding 50 volts. In these cases, any components at high potential should be adequately insulated within enclosures built and tested to comply with IP20 standards.
The generating system currently (July 2021) employs neutral earthing system. Before using the equipment to power mains appliances, it shall be checked that the earth junction block inside the distribution cabinet is connected to components that should be maintained at earth potential. The must be internal earthing wires grounding the protective grill. The earth junction block inside the distribution cabinet must have a low ohm connection to the mains neutral phase wiring.
Ideally, class 2 mains equipment being used with the bike generating set should maintain an insulation resistance of over one megohm while a test voltage of 1000 Volts is applied. It is recommended that the appliances mains phase input connections are shorted together for the test and the test voltage is applied between these and the metalwork or signal connectors on the appliance (eg the antenna earth for a TV set). 
Depending on Chichester Colleges departmental policies, class 2 mains equipment may either be restricted to a maximum 250 volt insulation test or limited to visual inspection only. Powering of this equipment with the bicycle generating set shall be decided on a case by case basis.
All mains appliances and power cords to be visually inspected prior to use. However it is safe to neglect checking the fuse capacity unless it is intended to also run the appliance on a standard mains supply.
	2
	1
	1

	8
	Step-up transformer overvoltage causing insulation breakdown.
It was discovered that youths can become competitive in seeing how fast they can pedal the bike. This causes difficulty in matching device characteristics between generator and load while maintaining supply voltages compatible with mains equipment
	Anyone in the vicinity of the activity
	An electronic brake system is fitted to restrict the cyclist’s pedal cadence. Before any supply can reach problematic electric potentials, the energy from the generator is switched into a ballast resistor. Once the pedal cadence is reduced to 2/3rds of the peak rate, the ballast resistor is switched out to prevent stopping the bike altogether.
Before allowing students or members of the public to power the bike, it should be tested that this feature is operating reliably. When the bike is pedalled fast (approximately 180 rpm), resistance should suddenly increase slowing the cadence (to approximately 120 rpm). When this occurs, a bright light waning light should illuminate.
If this feature ceases to operate reliably, the activity should be halted until the fault is identified and resolved.
	1
	1
	1


	Completion of Risk Assessment

	Are the risk ratings for this activity with all control measures in place acceptable? Yes [image: image1.png]


  No
(tick as appropriate)
	06/07/2021

	Risk Assessor’s Name:
	Mark Record
	Signature:
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	Date:
	

	
	
	
	
	
	

	Date risk assessment to be reviewed by:
	September 2022
	
	
	


Risk Rating Matrix
Severity (S) x Likelihood (L) = Risk Level (R)

	Likelihood x Severity
	Trivial
	Minor
	Serious
	Major

	Likely
	4 (L)
	8 (M)
	12 (H)
	16 (C)

	Probable
	3 (L)
	6 (M)
	9 (H)
	12 (H)

	Possible
	2 (L)
	4 (L)
	6 (M)
	8 (M)

	Remote
	1 (L)
	2 (L)
	3 (L)
	4 (L)


(1-4)
Priority 4
(5-8)
Priority 3
(9-12)  Priority 2

(Low – 3 months): Continue with the existing controls, operation requires monitoring.

(Medium – 1 month): Review existing controls and consider additional ones. Regular monitoring required. (High – 1 week):
Requires immediate attention to bring the risk rating down to an acceptable level.

(13-16) Priority 1 Severity:
(Critical - immediate): “STOP– do not undertake this activity”. Critical risk, too high and unacceptable.

1 - Trivial:
hazard is unlikely to result in injury/illness or damage to property.
2 - Minor:
hazard may result in minor illness/injury or damage to property, but the result is not expected to be serious
3 - Serious:
hazard could result in serious injury/illness or damage to property.
4 - Major:
imminent danger exists; hazard is capable of causing multiple death/illness or damage to property
Likelihood:

1 - Remote:
harm is unlikely, though conceivable.
2 - Possible: harm could occur sometimes.
3 - Probable: harm may occur in time.
4 - Likely:
harm is likely to occur.


