Government of India

Bhabha Atomic Research Centre

RADIOLOGICAL PHYSICS & ADVISORY DIVISION

Telephone: 2559 8713/8657/8627                    


       CT & CRS

Fax: 2551 9209                                                                                        Anushaktinagar

                                                                                                    
       Mumbai-400 094.

APPLICATION FOR THE TRAINING COURSE ON

RADIATION SAFETY ASPECTS IN SERVICING OF RADIOTHERAPY EQUIPENT


1. Name in full   (in block letters as per SSC/12th/Degree/Diploma Certificate)

	First Name
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Middle Name
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Surname
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	2. Date of birth
	
	
	
	
	
	
	
	


	3. Designation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	4. Permanent       address

(Compulsory)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	City with PIN Code
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tel/Mobile/E-mail
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	5. Official address

(Compulsory)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	City with PIN Code
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tel/Mobile/E-mail
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


6. Educational qualifications (Attach attested copies of all certificates, SSC, 10+2, 3 year M.Sc. with Physics or  3 years of  Diploma Engineering, 4 years of Engineering/Biomedical Engg )

	Examinations passed, Degree/Diploma) 
	Name of the University/Institution
	Year of passing
	Class &

 Marks
	Subjects studied

	S.S.C


	
	
	
	

	10+2


	
	
	
	

	Three years of Diploma/

M.Sc. (Physical Sciences)
	
	
	
	

	Four years of Engineering


	
	
	
	


6. Particulars of present employment:

	 Name and address of the employer
	Working under present employer since
	Post held
	Nature of work

	
	
	
	


7. Details of previous experience in the servicing of radiotherapy equipment and source transfer operations:

	Sr. No.
	Name and address of the employer
	Period
	Nature of radiation work
	Equipment & radiation source used
	Personnel monitoring badge no., if any

	
	
	From
	To
	
	
	

	
	
	
	
	
	
	


8. Details of training in radiation safety
:

    (if attended in the past)

I hereby certify that all statements made in the application are correct to the best of my knowledge

Place:                                                                                              --------------------------------

Date:                                                                                                 Signature of candidate

Shri/Smt./Kum.----------------------------------------------------------- is an employee of this institution and we are forwarding his/her application for admission to the course.

(Signature of the sponsoring authority)

Name, designation & address of sponsoring authority with seal of Institution

Note 1

The Radiological Physics & Advisory Division of Bhabha Atomic Research Centre is conducting this course at CT&CRS Building, Anushaktinagar, Mumbai-400094 in collaboration with Association of Medical Physicists of India (AMPI). Those who want to sponsor their candidates for undergoing the training course may forward the completely filled up and duly signed application in the prescribed format to: 

Dr. S. D. Sharma

Head, Medical Physics Section,

Radiological Physics & Advisory Division, 

Bhabha Atomic Research Centre, 

CT&CRS Building, Anushaktinagar, Mumbai - 400 094 

Please ensure that each application is accompanied by (i) attested copies of certificates in proof of the educational qualifications of the applicant, (ii) Experience certificate (mandatory) issued by the institution showing six month field experience in servicing and maintenance radiotherapy units along with details of Personnel monitoring service number (mandatory), and (iii) one copy of the recent photograph (preferably ID card size) of the applicant, in addition to the one pasted on the application. If the candidate is selected for attending the course, original certificate shall be brought for verification of documents. Incomplete application form or application form not signed by the sponsoring authority will be rejected.

Note 2

AMPI charges a course fee of Rs.15,000/- (Rupees Fifteen Thousand only) per participant. On receipt of communication from the AMPI about the selection of the candidate(s) and course duration, the selected candidate(s)/ their sponsoring agency may pay the course fee by Demand Draft (DD) drawn in favour of AMPI-EDT payable at Mumbai.
Note-3

This note as well as the information brochure and syllabus shall be retained with applicant and the applicant can have a review topics before attending the course

Information Brochure

Training Course on Radiation Safety Certification for Service Engineers of Radiotherapy Equipment(s) (RS-SRE)
Purpose



Radiotherapy uses radiation beams from Co-60 gamma rays, high energy X-rays and electron, protons, neutrons and high activity gamma and beta emitting sources for various implants. About 444 TBq (12,000 Ci) of Co-60 and 370 GBq (10 Ci) of Ir-192 Sources are generally loaded on Telecobalt and remote afterloading brachytherapy units respectively. Because of use of high energy radiation and very high activity of sources negligence to safety during servicing/maintenance or source loading operation of the equipment may lead to serious radiation accidents. Such radiation accidents necessitate elaborate and expensive management of the situation. Servicing of medical linear accelerators and remote operated brachytherapy machines also entail safety related problems of various proportion typical to the equipment. It is therefore necessary that personnel, who carry out the servicing/maintenance or source loading operation of these equipment, are trained in radiological safety aspects and radiation protection methodologies. This training course is meant for providing necessary training in these aspects to the service engineers. As per Atomic Energy Regulatory Board (AERB) stipulation, certification for handing radiotherapy equipment is mandatory requirement for radiotherapy service engineers.
Eligibility Criteria:

(i) Basic Diploma/Degree in electrical/electronics/biomedical/mechanical engineering from a recognized University/Institution; and

(ii) Certification from the Competent Authority for handling radiation therapy equipment.
Duration:
7 (Seven) working days

Examination: The examination shall consists of

(i) A written paper of 80 marks (60 marks objective + 20 marks descriptive)

(ii) Viva-voce of 20 marks

Passing criteria:

(i) Not less than 50% each in written and viva-voce examination

(ii) Not less than 60 % in aggregate

Re-appearance for examination:

There shall be at least three months gap between two consecutive examinations
Course content:

A. Lectures (20 h)







Duration
1. 
Basic Radiation Physics





1 h

2.          Interaction of Radiation with Matter




1 h

3.          Radiation Quantities  and Units




1 h

4.          Biological Effects of Radiation




1 h

5.          Operational Limits






1 h

6.          Radiation Detection and Measurement



2 h

7.          Radiation Hazard Evaluation and Control



2 h

8.          Planning of Radiotherapy Facilities




2 h

9.          Quality Assurance (QA) of Radiotherapy Equipment(s)            

4 h

10. Transport of Radioactive Material




1 h

11. Radiation Safety during Source Transfer Operation


1 h

12. Radiation Accidents, Case Studies and Lessons Learned

1 h

13. Regulatory Aspects of Radiotherapy Facility



1 h

14. Emergency response plan and Preparedness



1 h
B. Discussions: 2 h

C. Practicals: 8 h

1.         Radiation Absorption characteristics & HVT, TVT Measurements  
2 h

2.         Familiarization with Therapy and Protection Level Equipment(s) 
2 h

3.         QA of Radiotherapy Equipment(s) Radiation Protection Survey of 
4 h

           a Radiotherapy Facility

Syllabus
1. Basic Radiation Physics

Atomic Structure, atomic number, mass number, isotopes, radioisotopes, radioactivity, specific activity, types of radioactive disintegrations , electron capture, characteristics of alpha, beta and gamma rays, energy of ionizing radiation, half-life, effective half-life, production of radioisotopes and X-rays (Characteristic and Bremsstrahlung), neutron sources. 
2. Interaction of Radiation with Matter

Interaction of charges particles with matter, bremsstrahlung, range of charged particles, interaction of photon with matter (photoelectric, Compton and pair production), absorption, scattering and attenuation of photons, shielding material, half value thickness (HVT), and tenth value thickness (TVT), interaction of neutrons with matter.
3. Radiation Quantities and Units

Activity (becquerel and Curie), energy, exposure (C/kg & roentgen), charged particle, equilibrium, air kerma, absorbed dose, (Gray and Rad) Radiation weighting factors (WR), tissue weighting factors (WT), equivalent dose (Sievert and rem), effective dose (Sievert and rem)
4. Biological Effects of Radiation
Interaction of radiation with cell, direct and indirect interactions, effect of radiation on living cell, chromosome aberration, somatic and genetic effects, deterministic and stochastic (probabilistic) effects, partial body and whole body exposures.
5.        Operational Limits


Introduction to natural background radiation, concept of occupational risk, philosophy of radiation protection, systems of dose limitation, ALARA, dose limits to radiation workers and general public, AERB/ICRP recommendations.
6.        Radiation Detection and Measurement


           Principles of radiation detection, gas detectors (ionization chamber, proportional counter, and GM counter) solid state detectors (scintillators, semiconductors and thermoluminescent dosimeters (TLD) radiation monitoring instruments, personnel monitoring, area monitoring, survey meters, direct reading devices, calibration and response of radiation monitoring instruments



7. Radiation Hazard Evaluation and Control





Internal and external hazard and their perspective, evaluation and control of hazard due to external radiation, individual and workplace monitoring, application of time, distance and shielding, specific gamma ray constant, external radiation monitoring, radiation survey maters.

8. Planning of Radiotherapy Facilities





General principles of planning of radiotherapy facilities, site selection, area requirement, shielding material, shielding calculation {workload (W), Use factor (U) and occupancy factor (T)}, model layouts of telecobalt, medical linear accelerator and remote afterloading brachytherapy facilities
9.        Quality Assurance (QA) of Radiotherapy Equipment(s)            

           Need and necessity of QA in radiotherapy, QA test parameters of telecobalt, medical linear accelerator and remote afterloading brachytherapy, evaluation of transit dose, integrity test of brachytherapy sources, leakage and contamination, uniformity of activity, source strength verification, LDR, and HDR sources, radiation protection survey.

10. Transport of Radioactive Material

Regulatory aspects of transport of radioactive material, introduction, terms used (e.g. Competent Authority, A1& A2
 values, transport index, etc.) transport scenarios (routine, normal and accident), variety of packages covered under transport regulations, general requirement of all packaging, preparation, marking, labelling of packages, preparation of transport documents (consignors declaration, TREM card, instructions to the carrier & emergency in writing) and general instructions.

11. Radiation Safety during Source Transfer Operation




General precautions to be taken in source transfer operation in telecobalt and remote afterloading brachytherapy units, source transfer using source flask and source container, procedure for handling source stuck conditions in telecobalt and afterloading brachytherapy equipment, role of service engineers.

12. Radiation Accidents, Case Studies and Lessons Learned
Radiation accidents involving radioisotopes, orphan and vulnerable sources, handling of emergency situations resulting during source transfer, line of command of actions, accessories for handling accidents/incidents, loss of radioisotope, fire accidents and explosions, follow-up actions, case studies and lessons learned.
13. Regulatory Aspects of Radiotherapy Facility
Regulations with respect to radiotherapy facilities, relevant regulatory documents such as Act, Rules, Code, Standards and Guides, responsibilities of employer, licensee, Radiological Safety Officer (RSO), service engineers, and radiotherapy source/equipment supplier, regulatory requirements for import/export, procurement, use, handling, transfer and safe disposal of radioactive material/equipment, inventory control provision.

14. Emergency response plan and Preparedness





Normal and potential exposure, potential accident situations involving radioisotopes, elements of emergency planning and preparedness including procedures for notification and communication, administrative and technical procedures, responsibilities of employer, licensee, RSO, service engineer and source/equipment supplier in case of emergency, probable emergency situations (failure of pneumatic system, improper functioning of timer, software mix-up in accelerator etc.)



Affix recent ID card size photograph





 











