
Safety in Nuclear Power Plants!

By

Chakrapani Srinivasa

Safety in Nuclear Power Plants!

By

Chakrapani Srinivasa

Copyright 2020 Chakrapani Srinivasa

Dedicated To My Dear Parents

About the Author

Chakrapani Srinivasa (Padmaja), Freelance journalist from India possesses Bachelor degree in Engineering (B.E) and Post graduate in Business Management (MBA) with Distinction. He has worked as Associate Editor of ‘Naradar’ fortnightly journal in Chennai, India. He is the Senior Editor of the journal “The Divineness”. 

He has written many articles and e books in English through Smashwords Inc, Kindle Direct Publishing, Atlanta Publications, Cooperjal publications (UK), lulu.com, ezinearticles.com, shvoong.com, iproclaim.com (USA) and a news journal (Germany). He is the Consulting Editor: Contemporary Who’s Who-Research Board of Advisers of ABI, USA.

Contributed articles, short stories and travelogues in Tamil , which are published in leading journals like Ananda Vikatan, Kumudam, Savi, Kalki, Dinamani Kadhir, Dinamani daily, Idhayam Pesukirathu, Naradar,Thisaigal, etc .Written many novels, short stories and travelogues in Tamil, which are published by pothi.com. More than 60 books written by him have been published by leading international publishers.

Preface

For economically and technologically progressing India, the nuclear storage is a challenging issue. Many aspects of Nuclear Safety practices and precautions taken in Nuclear Power Plants are discussed in this book.

Topics like Personnel‘s protection, Safety Drill, Safety Practices, Safety Suits, Safety Signs, Safe Transportation, Threats, Dangers, Nuclear Safety Plans and designs are dealt and analyzed interestingly.
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Nuclear Storage in India
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No modification or re-allocation can be done in labs, where radioactive materials are used. Radiation Safety Cell will give approval in writing for any changes in storage.

––––––––
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For economically and technologically progressing India, the nuclear storage is a challenging issue.
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Personnel Protection:
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Radiation Safety Committee is the authorized team to take care of storage and steps to avert any hazards. 

Director and Radiation Safety Officer join hands with Radiation Safety Committee for all nuclear storage activities. They monitor that exposure is safe below regulatory limits for all those who are all involved in nuclear storage areas. They ensure that sufficient training in radiation safety rules and protective steps are undertaken by all users.

Radiation Protection Rules (RPR) 2004 is adhered to strictly at all places and time. They issue license to the authorized users of the radioactive materials. These authorized personnel will maintain records containing the procedures and safety rules pertaining to radioactive materials stored. They hold a degree in Science or Post graduate degree in Radiological Physics. A competent authority has to approve his qualifications. They are entrusted with responsibility like chalking out radiation protection program, which should be followed and practiced meticulously. 
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Safety Drill
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If any radiation leak is detected or suspected, then it will be recorded for necessary action. He also takes care to see that radiation monitoring gadgets are properly fine tuned and check for its genuineness. Safety drill is conducted to all personnel to see that they manage any emergency. Communication without delay is ensured to avoid calamity. All details of doses of the workers are recorded along with the radioactive materials stored. Once in 4 months the RSO conducts review meeting to see that safety aspects are followed in storage zone. Any incidents like diarrhea, vomiting, suffocation, dizziness and reddish skin are immediately recorded and communicated to higher-ups for action. 

As the total dose received by an individual is directly proportional to the time spent close to radioactive source, steps are taken by RSO to reduce that time for all engaged with radioactive materials. 
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Safeguard Practices
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Maximization of distance from the radioactive source, shielding of Alpha radiation by air, water, paper or any material are followed strictly. Beta particles are shielded by water, glass, plastic etc. But it is difficult to escape from X-rays and Gamma rays. So, natural barriers, trenches, protective shelters are helpful to safeguard from it.

Thermo Luminescent Dosimeters, Film badges and direct reading Dosimeters are used to judge the external dose measurement on individuals. Environmental condition is monitored by Radiation Detectors. For men and women, the limit of occupational exposure is same. But if the women are conceived, then it is viewed cautiously and protected.

The Board of Radiation and Isotope Technology located in Mumbai is the authorized unit to import radioactive materials and a senior nuclear scientist possessing much experience will receive it in his name. RSO will frequently check the radioactive storage unit. The Radiation Safety Cell will be contacted by the user for disposal of radioactive materials. It will be sent back to supplier for safe disposal with correct documentation and record formalities. All details will be communicated to AERB and BRIT.

No modification or re-allocation can be done in labs, where radioactive materials are used. Radiation Safety Cell will give approval in writing for any changes in storage. Personnel Monitoring Badges or Electronic Pocket Dosimeters will be worn by Gamma Cells maintenance staff. RSO will be apprised of all works carried out by them. Those who have undergone rigorous training are allowed to operate Gamma cells. 
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Symbols for Safety
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Radiation symbol is fixed on the rooms accommodating the Gamma cells and also on Gamma cell. The phone numbers of Safety Officers are displayed everywhere to face unexpected explosion or damages.
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Safety Suits
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Radiation levels in various locations are entered in register. The trained staff engaged in operation and maintenance wear full sleeves apron, mask, cap, shoe covers, gloves and plastic safety glasses.

Radiation survey is done periodically by the authorized users and audited by Radiation Safety Cell. 

Disposable gloves and remote handling tongs are used for clearing the contamination. The workers are advised to change their hand gloves frequently and dispose them as radioactive waste item with a plastic bag. 

Low Range Survey Meter and Liquid Scintillation Counter are used to detect contamination.
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Safety Instructions  
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Centralized Radioactive source storage facility is available to store the disposed radioactive materials.

Special instructions given to users:

	Only assigned Dosimeter to be worn.

	Not to tamper Dosimeter

	Not to use the Dosimeter in washing machine for clothes washer.

	To wear whole body badge at the chest level.

	Dosimeter to be returned to the concerned RSO, if he is expected away on leave for a long period.

	Not to expose Dosimeter purposely to radiation and moisture

	Not to exchange Dosimeter with other employees.

	Only trained persons will be allow to have Dosimeter

	Radiation safety cell will offer whole body badge to be worn at the waist, underneath a lead apron, for pregnant women employees.

	For evaluation TLD badges will be sent to Defense Lab once in 4 months.

	Badges are to be returned in a specific time period and no delay is allowed.

	Lost Dosimeters should be intimated immediately to Radiation Safety Cell.


The Radiation Protection survey is done during and after radioactive material handling to ensure that contamination is eliminated and necessary follow up is done. The record maintained for survey will have the signature of the surveyor, laboratory layout, areas surveyed, conditions of survey instruments, action to be taken and actions already taken for any untoward happenings. 

All individuals routinely check their clothing during tea break, lunch break and after their day duty. The doors, cup boards, shelves, refrigerators, cell phones, switches, door mat etc are checked to prevent calamities.

Chemical fume hoods and special iodination cabinets are used for protection.
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Caution Signs
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Bold and clear sign boards are placed to caution one and all from radiological hazards. Each sign has the magenta, purple or black three bladed caution symbols on a yellow back ground with a suitable message like ‘Caution Radiation area’, ‘Caution Radioactive material’ etc. 

All containers utilized for transporting or storing radioactive materials will have the label ‘Caution Radioactive materials’. The type and quantities with date are also seen in all labels. 

Empty containers are thoroughly made free from these labels.

If any equipment is age old or poor in quality, we experience air borne radio activity issues. The safety department will ensure that preventive measures are taken imminently.

d2d_images/chapter_title_above.png





d2d_images/chapter_title_corner_decoration_left.png





d2d_images/cover.jpg





d2d_images/chapter_title_corner_decoration_right.png





d2d_images/chapter_title_below.png





d2d_images/scene_break.png





