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MRI Operating Rules for the  
Bangor Imaging Unit (BIU)  

in the Wolfson Centre  
for Clinical and Cognitive Neuroscience,  

School of Psychology,  
University of Wales, Bangor 

1. Introduction  

1.1. The main dangers of an MRI machine 

1.1.1. Static magnetic field 

The strong static magnetic field that is ALWAYS ON. Any magnetic object (objects containing 

iron, steel or zinc) will be drawn to the magnet. Small objects, such as screw-drivers, pens, coins, 

mobile phones, watches, etc. can be accelerated to speeds over 70 mph and thus become 

projectiles, possibly injuring or killing a participant that lies in the scanner. Bigger objects will 

develop large forces and a person may get trapped between the object and the scanner bore. In 

this case the only rescue might be to quench the magnet (see emergency procedures).  

Make absolutely sure not to bring any magnetic items into the magnet room. Any individuals 

with chronic medical implants or other metal object in their body should not enter the magnet 

room (see Screening).  

The cooling of the bore is achieved by liquid helium, which can transform into a gaseous state 

during a magnet quench. The dangers associated with a quench include freezing injuries, hearing 

loss due to high pressure and suffocation due to low oxygen levels in the room. 

1.1.2. Time-varying magnetic fields  

The time-varying gradients and the RF pulses can deposit considerable energy into a 

participant’s body and lead to heating. The amount of energy / kg that is deposited into tissue for 

a certain scan is know as the specific absorption rate (SAR). Our absolute hard limits are for the 

whole body 4 Watts per kilo, and for the head 3.2 Watts per kilo. Normal operating mode is 0-2 

W/kg for whole body and first level controlled mode is 2-4 W/kg. First level controlled scans can 

only occur for healthy participants and involve a careful monitoring of their wellbeing.  
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Peripheral nerve stimulation (PNS) can occur in the body when exposed to high switching 

magnetic fields (both strong and fast). This manifests itself as a twitching or sensation in the 

region concerned and can in extreme cases cause pain or injury. PNS levels up to 80% can be 

done on all groups of participants, 80-100% only to healthy participants under first-level controlled 

operating mode. To lower the chances of PNS ensure participants do not form closed circuits with 

body parts by informing them to not cross arms and legs. 

The time-varying gradients lead to very loud noise that can be harmful to the participants 

without ear protection. Always ensure appropriate protection when scanning a volunteer.  

1.2. People 

1.2.1.  Directors of the MRI Unit  

Dr. Paul Downing 

School of Psychology, Adeilad Brigantia, room 354 

01248 383768 

p.downing@bangor.ac.uk 

 

1.2.2. Health and Safety Coordinator  

Dr. Paul Mullins 

School of Psychology, Adeilad Brigantia,  

01248 383631 

p.mullins@bangor.ac.uk 
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1.3. Controlled area:  

Ther controlled area includes two zones:  

Zone 1: the magnet room (which holds the scanner bore)  

Zone 2: control and equipment room   

1.4. Authorized Personnel 

Free access to the Controlled Area is only permitted for Authorized Personnel. Authorized 

Personnel has either been trained according to the guidelines of BIU, or consists of 

manufacturer’s engineers.  

All Authorized Personnel should be conversant with, and able to put into practice, the general 

rules and emergency procedures contained within this document. Authorized Personnel are 

further classified by the level of training they have received. Authorized Personnel should not 

undertake tasks that are beyond their level of training.  

1.4.1. Authorization of personnel 

Certification of an individual shall only be authorized after satisfactory completion of the local 

MRI Authorization Procedure. A radiographer and the BIU Health and Safety Coordinator must 

approve each new level of qualification as it is acquired, and the BIU Health and Safety 

Coordinator will keep a record of training. If an individual has not conducted a scan for a period of 

more than six months, then safety procedures will be reviewed for that individual. Any known 

violation of these procedures must be reported to the Health and Safety Committee for review; 

this may lead to the loss of authorized status for the individuals involved. 

1.4.2. Special categories of Authorized Personnel  

Level 1 Authorized Personnel (Experimenters): 

• A lecture about MRI safety.  

• Watching a MRI safety video (provided by Philips).  

• A tour of the MRI suite including a practical demonstration of the magnetic field 

strength.  

• A tutorial and practical demonstration of preparing a participant for scanning, behavior 

during the scan, and emergency procedures. 

• A review of appropriate subject/patient interaction.  

• Reading and understanding of this operating procedures document. 

• Training in participant pre-screening procedures. 

• Should be competent at filling in the necessary recording forms and be aware of 

issues relating to data protection and participant confidentiality. 
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Level 1 Authorized Personnel are able to work unsupervised within Zone 2 of the MRI suite, 

but may not enter Zone 1 without being accompanied by a level 2 operator.  

 

Level 2 Authorized Personnel (Scan Operators): 

• Training entails all of the procedures for Level 1 Personnel and, in addition: 

• One year’s experience in an MRI environment; must have scanned at least three 

times under supervision. 

• Refresher training on Level 1 if necessary. 

• Training on Scanner Console. 

• Must have undergone a 1-day first-aid training (ILS or equivalent), including 

resuscitation training,  

• Must understand the responsibilities of a “responsible person” (see below)  

 

Level 2 Authorized Personnel are allowed lone access to both Zone 1 and Zone 2, have a key 

to Zone 1, and are permitted to operate the scanner.  

2. Normal operating procedures  

2.1. Required staffing levels for scanning  

At all times, one member of staff is identified as the Responsible Person. This person has 

the responsibility for the safety of the volunteer, other authorized personnel, visitors and any other 

person at the site. The Responsible Person must always be at least a Level 2 Operator. 

2.1.1. Scanning with Normal Healthy Participants  

Under these conditions, the minimum staffing requirement is one Level 2 Operator and at least 

one other Authorized Person.  

2.1.2. Patients who are not part of any high risk group  

Under these conditions, the minimum staffing requirement is one Level 2 Operator, and at 

least one other Authorized Person. If neither of these is a qualified medical doctor, a qualified 

medical doctor needs to be in the Brigantia Building and immediately accessible for emergency 

support. The Health & Safety committee may also make a requirement of permanent presence of 

the doctor during the scanning.  

2.1.3. High risk patients 

Under these conditions, the minimum staffing requirement is one Level 2 Operator, at least 

one other Authorized Person and a resuscitation officer. Either the Level 2 Operator or the other 
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Authorized Person must be a qualified medical doctor. The resuscitation officer will be 

responsible for the necessary emergency equipment. 

2.1.4. Scanning Phantoms 

For scanning phantoms the minimum requirement is one Authorized Person of at least Level 

1, provided that this person does not enter the Magnet Room. Otherwise, at least one other 

Authorized Person of Level 2 or above must be present.  

2.2. Volunteer prescreening  

Prescreening of volunteers can be performed by any authorized personnel. The objective with 

prescreening is to:  

• Exclude volunteers who do not meet the minimal criteria  

• Give time to clarify issues with the radiographer when concerns arise during the 

prescreening. Therefore it is best to perform prescreening 3-7 days before the 

planned imaging session.  

• Inform the participants about what they have to expect, what to wear, and how to 

prepare  

Things that are important during prescreening: 

• It is important to go through the whole pre screening form with the volunteer. Explain 

that it is for their safety. Ask each question and give them time to think about the 

answer (i.e. have you ever had metal fragments in your eye? The answer maybe that 

it was 50 years ago, this doesn’t matter if their eyes have not been checked by x-ray 

they should not be scanned.) 

• Cardiac pacemakers also exclude people from scanning. Intra-cerebral vessel clips 

also exclude people from your study. 

• If they have any other implanted devices you must know where it is and WHEN it was 

implanted. 

• If a volunteer has had heart surgery and valves inserted again the when is important 

and the make, type and serial number must be known. This information is given to 

them when the surgery takes place. This then has to be checked by the radiographer 

before entry into the study. Anyone with any heart condition should be checked before 

entry into the study. 

• It is important to identify any other medical conditions that the volunteer may have, 

e.g., diabetes or hypertension. The scanning process can raise the body temperature. 

Diabetics and patients with hypertension can have trouble controlling their body 

temperature so you must be aware of this before scanning them. 
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• Volunteers with known hypertension may be scanned if their hypertension has been 

considered not sufficient to require medication, in the judgment of their GP or hospital 

specialist (including ‘borderline hypertension’) OR their hypertension has been 

adequately treated (to the best knowledge of the volunteer). 

• Volunteers with hypertension would NOT be scanned at the BIU if to the knowledge of 

the volunteer their hypertension is newly diagnosed and requiring treatment OR they 

are awaiting further assessment or treatment by their GP or hospital specialist OR 

their hypertension has been difficult to control OR their hypertension remains 

inadequately controlled  

• Where volunteers are otherwise potentially vulnerable to heat stress, they may be 

scanned at the BIU if 

• the SAR limit of the proposed sequence and subject weight is less that 50 % 

of the upper limit of normal mode permitted SAR range AND 

• advice is sought from a qualified doctor about the realistic risk of 

thermoregulatory dysfunction in view of the volunteers specific vulnerability 

factors.  

• Dentures or dental braces will cause artifacts in your data so check if they can be 

removed. This also applies to body piercings.  

• Certain transdermal patches (skin patches) can heat up during scanning so check that 

they are happy to remove them during the scanning.  

• Also check that any jewelry they wear can be removed. If not then be aware that it 

may heat during the scan. 

• Under our procedures, it is not allowed to scan anybody who is pregnant or is trying to 

get pregnant. Because this can be an awkward question, it is best to explain WHY we 

do not scan pregnant women for research purposes (risks are currently unknown), 

and then ask the volunteer if this is a concern.  

• If intravenous contrast is to be used it has recently been found that gadolinium 

contrast agents can cause nephrogenic systemic fibrosis so you will need to check if 

they have any kidney or liver problems.  

• Ask volunteers NOT to wear eye make-up when attending for the scan certain of 

these can cause problems, artifacts and heating. 

• If any of the possible concerns are raised during the prescreening (e.g. the volunteer 

has a titanium rod in his leg) and there is doubt about the safety of the volunteer, 

radiographer approval is needed before the volunteer can be scanned.  
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2.3. Preparation, consent and screening  

• It is strongly advised that everybody leaves magnetic items (wallets, keys, watches, 

belts, etc) in the pigeonholes next to the entry door immediately when entering the 

MRI control room.  

• Screening of volunteers or visitors has to be performed by authorized personnel 

BEFORE this person enters ZONE 2 of the magnet room. The Responsible Person 

will review the screening form with the volunteer. The screening form must be signed 

by the volunteer and the Responsible Person. Signed screening forms need to be 

kept in the BUI unit in the appropriate folder.  

• It is important that a current weight measurement is available at the time of scanning 

in order for the MR equipment to calculate the SAR levels to which the volunteer will 

be exposed. If the current weight is not known, the volunteer must be weighed before 

scanning. 

• Volunteers also need to be fully informed about the study, the sights, sounds and 

experiences to be anticipated (including that system coils warm up during scanning), 

and informed as to the likely length of the examination. An approved consent form 

must be signed.  

• Again the same restrictions apply as with the pre screening form.  You must check 

each question with the volunteer. 

• Make sure they have removed ALL metal objects from their clothing and body ( i.e. 

coins, hair grips, keys, mobile phones, wallets, watches etc.). Make sure they don’t 

have any loose metal on their clothing. If you have any doubts do not scan, 

2.4. Setting up a participant  

• ALWAYS set up all equipment in the magnet room BEFORE the volunteer enters the 

room. Otherwise there is the risk of introducing a metal object that could injure or kill 

the participant.  

• Make absolutely sure that the volunteer has removed all magnetic objects before 

entering the magnet room. The use of a bar magnet to check whether particular items 

are magnetic will facilitate this procedure. 

• When placing the volunteer on the bed, make sure that the person is comfortable and 

relaxed. 

• Make sure that the earplugs and outer ear protection are applied properly. 

• Attach physiological monitoring equipment if necessary. 

• When inserting the volunteer into the scanner bore, instruct them to close the eyes 

before switching on the laser light.  
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• The participant always needs to have access to the volunteer alarm and needs to be 

fully instructed on how to use it. 

• Make absolutely sure that none of the electrical cables to coil and other equipment 

touch the volunteer and that no loops are present in these cables. When in doubt 

about the dangers of electrical equipment in the magnet room, consult with the 

radiographer before the scan.  

• Ensure that the volunteer is fully informed what will happen during the scan and what 

to do to contact you as an experimenter. This reduces anxiety of participants and will 

ensure better data quality.  

• Ask the participant to keep arms and legs uncrossed – leg braces or knee support can 

be used to make them more comfortable.  

2.5. During the scanning session 

• At least one of the authorized personnel needs to have visual contact with the 

volunteer at all times.  

• Talk to the volunteer after every scan and make sure that he /she is still comfortable 

• Pay attention to signs of discomfort or anxiety (heavy breathing, increase heartrate, 

etc).  

• Do not perform scans longer than 10 minutes, unless absolutely necessary.  

2.6. After the scan 

• Remove the volunteer from the magnet room BEFORE any of the equipment is taken 

out of the room.  

• Ensure that the volunteer is properly debriefed. Check with them that they are feeling 

ok before leaving. 

• The responsible person has to ensure that the magnet room and the control room are 

tidy, that the equipment is put back into place. 

• The responsible person has to ensure that the scan log is filled out and that any 

unusual events are recorded for information for the next operator.  

2.7. Data Safety  

• When filling in person information into the scan console, an anonymous code has to 

be used for the participant (consisting of <study number> _<Participant number>). Do 

not enter the participants name into the database.  

• The scan log will hold a description of the code and link the code to the participant.  

• After the scan, ensure the data is securely stored and transferred to the data server. 

Data not transferred from the scanning console can be removed within 24 hrs.  
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2.8. Control of Equipment 

Only equipment may be taken into the Magnet Room if it is: 

• classified as MR Safe or MR Compatible by the manufacturer (Philips). 

• labeled MR Safe or MR compatible by an authorized member of staff, following 

adequate testing. Testing and labeling must be approved by the Co-directors of MRI, 

and a written record must be kept.  

A re-examination of each device’s MR safety and/or compatibility status will be required 

whenever changes are made to the MR environment, such as when switching to a new MR 

system or upgrading an existing system. 

2.9. Non-emergency medical concerns  

If before or after a scan, a non-emergency medical question arises that needs clarification, 

the responsible person should contact one of the medical doctors employed by the 

School. Operators should NOT approach the NHS directly with medical concerns of 

participants or those arising from research scanning. A current list of contact numbers will 

be available in the control room.  

3. Emergency procedures  

3.1. Emergency switches  

3.1.1. Magnet Emergency Stop button 

There are two Magnet Emergency Stop buttons, one in the Magnet Room, the other one 

outside the Magnet Room. The buttons are red with the text “EMERGENCY STOP” The Magnet 

Emergency Stop button is used to de-energise (quench) the magnet. This will quickly reduce the 

field strength of the magnet to a low level. As a result, magnetic field energy is converted into 

heat energy. The helium coolant boils off abruptly and is released through a quench pipe. This 

generates a considerable amount of noise (hissing, etc.) because large amounts of helium gas 

are released into the open. The rapid release of the magnet's stored energy, is moderately 

violent, and may cause permanent damage to the magnet. It WILL cause weeks of downtime and 

the loss of about £20,000 of helium.  

A deliberate Magnet Quench may only be initiated if there is:  

• An uncontrollable fire or other unexpected event in the Magnet Room which requires 

immediate action and entry into the magnet room by emergency personnel. 

• A life-threatening accident involving a ferromagnetic object. 

• Any other situation that requires immediate removal of the magnetic field as opposed 

to the normal, controlled ramp-down of the magnetic field. 



BIU Operating Rules  10 

• A large amount of helium gas evaporates when the magnet ‘Emergency -Stop’ button 

is used for immediate removal of the magnetic field, or during a spontaneous quench 

of the magnet.  Oxygen levels in the scan room may become dangerously low. 

3.1.2. Power Stop button  

There are 3 Power Stop buttons, located in the Control Room, the Magnet Room, and the 

Technical Room (cf. Appendix B). The Power Stop switch is used to for an emergency shutdown 

of the complete MR system (except the magnet). This will immediately cut electrical power to all 

components of the MRI system except the magnet.  

One of the Power Stop buttons must be pressed if there is:  

• A fire or  

• An electricity-based accident. 

3.1.3. TableTop Release button  

There are three Table Stop buttons: two are located on the control units on the right and left 

side of the patient table at the magnet, and one on top of the patient intercom in the Control 

Room (cf. Appendix B). The red TableTop Release button is located at each side of the patient 

support. The TableTop Release button is used for stopping the motor-powered movement of the 

patient table in case of emergency, or in the event of an electrical power failure, where all table 

movement will be blocked. 

• Push one of the TableTop Release buttons in case of accident or risk of injury due to 

table movements. The tabletop can then be moved manually. All motor driven tabletop 

movement will be interrupted.  

• Press the same TableTop Release button to re-enable motorized movement.  

3.1.4. Stop Table button 

Pressing the Stop table button on the patient support control panel will stop the table. This can 

be reset using the “Manual” button. 

3.2. Fire Emergency  

In case a fire is detected in the magnet, control or equipment room:  

Person B:  

• Raise the fire alarm; this will trigger evacuation procedures in the BIU and the whole 

of the Brigantia Building. 

• Call 333 for emergency services. This will also alert UWB security to the emergency 

and ensure that they will be on-site to meet the ambulance on its arrival. 

Proceed with points below. 

 



BIU Operating Rules  11 

In the event of a fire or of the fire alarms sounding  

Person A (Responsible person)  

• Terminate the scan 

• Remove the volunteer from the magnet bore 

• Shut the scanner door. 

• Ensure everyone in the scanner building evacuates by a fire escape and makes their 

way to an assembly point, where they must remain until instructed otherwise.  

• Check all rooms (including technical and plant) are empty of people.  

• Collect the AED, first aid kit and first aid blanket if safe to do so.  

• Make their way to the main entrance of the BIU and report to the head fire officer 

attending.  

Fire extinguishers should not be the first defense in tackling fires, always evacuate first if 

possible and only if a person’s life is in imminent danger use fire extinguishers to fight a fire.  

3.3. Medical Emergency  

In the event of a medical emergency (e.g. cardiac arrest), the scan should be terminated 

immediately. The participant should be removed from the Magnet Room at the first opportunity. 

Under no circumstances should ferromagnetic resuscitation equipment be brought into the 

Magnet Room. 

Person A 

• Terminate scan. 

• Remove participant from the magnet bore.  

• Remove participant from the Magnet Room using the removable scanner trolley if 

needed.  

• Under no circumstances bring resuscitation trolley or defibrillator into Magnet Room. 

• In cases of cardiac emergency, start CPR immediately 

Person B  

• Call 333 for an emergency ambulance. This will also alert UWB security to the 

emergency and ensure that they will be on-site to meet the ambulance on its arrival. 

• Report your location:  

BIU 

School of Psychology 

Brigantia Building 

University of Wales Bangor 

Penrallt Road 

Bangor 
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 - Switchboard must repeat this back to you!  

• Report what has happened. Details of the medical emergency (e.g. suspected cardiac 

arrest). 

• Assist Person A with removal of participant from magnet room. 

• Assist Person A with resuscitation  

• Inform BIU reception on 2211 (only during normal working hours). 

Report incident as soon as possible to at least one of the following persons:  

– Director(s) of MRI  

– BIU Health and Safety Coordinator   

3.4. Deliberate Magnet Quench  

A deliberate magnet quench may only be initiated if there is:  

• An uncontrollable fire or other unexpected event in the Magnet Room which requires 

immediate action and entry into the magnet room by emergency personnel. 

• A life-threatening accident involving a ferromagnetic object where persons are in 

immediate danger and the presence of the magnetic field is still endangering the 

injured person or other personnel 

• Any other situation that requires immediate removal of the magnetic field as opposed 

to the normal, controlled ramp-down of the magnetic field. 

Check  

• The decision to initiate the quench should be made by one of the Directors of MRI. In 

a life-threatening situation where none of these persons are available, the designated 

Responsible Person will make the decision.  

• In the event of a person being trapped by a ferromagnetic object, it will be necessary 

to support the object when the quench is initiated. Do not bring any further 

ferromagnetic objects into the Magnet Room. Only Authorized Personnel should enter 

the Magnet Room.  

• If a person has an impalement injury by a sharp object, the magnet should be 

quenched before attempting to remove the participant to prevent further injury (do not 

attempt to remove the impaled object as this can lead to profuse blood loss).  

• Do not touch the Emergency Stop button unless the situation is life-threatening: 
a quench involves several days of down-time and is expensive.  

Quench 

• To initiate a magnet quench, press the Emergency Stop button. The magnet will 

quench.  



BIU Operating Rules  13 

• During a quench, oxygen levels may become dangerously low – get everybody out as 

quickly as possible.  

• Rescue participant immediately. Enter the magnet room and stay as close to the floor 

as possible.  

• Sound the fire alarm. Evacuate the MR Unit. Collect first aid equipment and 

defibrillator if possible on route.  

• Do not enter the MR Unit until the system has been declared safe by a suitably 

qualified person. 

Report  

Inform at least one of the following persons:  

- Directors of MRI 

- BIU Health and Safety Coordinator 

3.5. Accidental Magnet Quench 

During a quench, the super-conductivity of the magnet is suspended. The liquid helium boils 

off during this process and is released via the exhaust vent line. The energy of the magnetic field 

is converted into Heat. A quench may be triggered by:  

• The Emergency Stop button 

• An accident (earthquake, fire, etc.) 

• Instabilities in the Power supply 

 A magnet quench generates a considerable amount of noise (hissing, etc.) because large 

amounts of helium gas are released into the open.  

Warning: Frostbite may be caused by touching the exhaust vent line. Keep clear of the 

exhaust vent lines.  

In the event of the magnet quenching, the MR unit should be evacuated until a suitably 

qualified person or a representative of the supplier authorized by the Responsible Person has 

inspected the system.  

Person A 

• Terminate the scan. 

• Rescue patient/volunteer immediately using the plastic carry sheet if needed.  

• When entering the magnet room, keep close to the ground, as Helium is lighter than 

air 

Person B 

• Sound the fire alarm 

Both 

• Evacuate the MR Unit (sound the alarm. N.B. This will activate the alarm for the whole 

Brigantia building, which will trigger evacuation procedures there also). 
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• Do not enter until the system has been declared safe by a suitably qualified person. 

• Inform at least one of the following persons:  

Director(s) of MRI  

BIU Health and Safety Coordinator   


