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ITEM 0 OPENING OF THE MEETING
0.1 Welcome of the Chairman and Members by Bureau of Indian Standards 
On behalf of BIS, Member Secretary, CHD 30, welcomed the Chairperson Dr. D K Aswal, BARC, Mumbai, and all the committee members to the 30th meeting of the Sectional Committee, CHD 30. He also provided an overview of the significant agenda items that were presented for consideration.  
0.2 Opening remarks by Chairman, CHD 30
Dr. D.K. Aswal, Chairperson, welcomed the members to the 30th meeting of the Sectional Committee, CHD 30. In his address, he highlighted the critical role of this committee in setting standards for nuclear power, particularly in light of the Government of India's 2024 budget announcement permitting private investment in Small Modular Reactors (SMRs).
He emphasized the pivotal role of NPCIL as the sole nuclear energy producer in the country and the significance of organizations like UCIL, IREL, NFC, BARC, and IGCAR in ensuring uniformity and quality in standards. Dr. Aswal further noted that the Department of Atomic Energy (DAE) has proactively established a standardization cell, acknowledging the need for developing a substantial number of standards to support the sector's growth.
Concluding his remarks, Dr. Aswal expressed optimism for productive discussions on the agenda items and underscored the importance of collaborative efforts in achieving the committee's objectives.
ITEM 1 CONFIRMATION OF THE MINUTES OF PREVIOUS MEETING 
The Committee confirmed the minutes of the 29th meeting of Nuclear Energy for Peaceful Applications sectional Committee CHD 30 held on 15-05-2024 circulated vide our ref CHD 30/A-2.29 on 31-05-2024. Since, no comments were received on the circulated minutes.
ITEM 2 SCOPE AND COMPOSITION OF CHD 30, CHD 30 : WP 1, WP 2, WP 3, WP 4
[bookmark: Back_to_top_1][bookmark: _Hlk71204618]2.1. During the review of the scope of CHD 30, it was observed that the area of nuclear medicine is currently not addressed, despite significant developments in this field. Dr. Rohit Mehra highlighted that several companies are developing pocket dosimeters and low-dose measurement devices, underscoring the importance of expanding the scope to include these advancements.
However, Dr. Sapra informed the committee that this area may be more appropriately handled by the MHD department of BIS, where there is a dedicated committee, MHD 15, focusing on "Electromedical, Diagnostic Imaging, and Radiotherapy Equipment." Additionally, the Member Secretary noted that under the scope of WP 04, a working group has been constituted to address healthcare applications, which would encompass nuclear medicine. During the formulation of WP 04, the scope of CHD 30 was reviewed and found to adequately cover healthcare applications, with no modification required at that time.
In light of the above discussions, it was decided that the scope of the committee will be further reviewed by Dr. B.K. Sapra, Dr. H.J. Pant, and members from TMC (Dr. Rituraj & Dr. Ashish). These members were tasked with examining whether any modification to the scope is necessary. Additionally, the Member Secretary will confirm with the MHD department whether they are working on the nuclear medicine field to prevent any duplication of work.
Based on the recommendations from these members, appropriate changes will be proposed for CHD 30 approval if required.
The current scope of the committee is given below; 
“Sectional Committee Scope: To formulate Indian Standards for Nuclear Energy (for peaceful applications), for terminology, units and symbols, specifications in the field such as: - Materials for nuclear services (radioactive & non-radioactive), methods of sampling and test for physical, chemical and isotopic analysis of various materials, Specifications for nuclear grade chemicals. - Radiological protection - Specifications for personal protective equipment’s, individual monitoring, area & personal monitoring devices & their calibration. - Nuclear energy including nuclear fuel cycle & technology, reactor technology & technology related to application of ionizing radiations. - Safety and environment surveillance in all the plants using and/or producing ionizing radiations.”
Liaison: ISO TC- 85 (P): Nuclear Energy, Nuclear Technologies, and Radiological Protection ISO TC- 85 SC2 (P): Radiological protection ISO TC- 85 SC- 5 (P): Nuclear Installations, Processes and Technologies ISO TC- 85 SC- 6 (P): Reactor Technology ISO TC- 147 SC- 3 (P): Radioactivity Measurements.
2.2 Composition of the Working Panels (WPs) and its working groups (WGs)
2.2.1 Considering the importance of ECIL, Hyderabad, and BRIT, Mumbai, the Chair expressed concern about the low participation of these organizations in the committee’s activities. The Chair emphasized that their involvement is crucial, given the significance of their contributions to the field. It was proposed that a communication be sent to the respective authorities of these organizations, reporting the lack of participation from their members and urging them to ensure active involvement in future meetings. If required, the organizations should update their nominations to reflect active participation.
The member from AERB, Mumbai who was present at the meeting, assured the committee that they would actively participate in future discussions and activities. The updated composition of the committee is given below for the committee reference:

[bookmark: _MON_1777277018]                                                                

2.2.3 The committee acknowledged the progress regarding the willingness and nomination of experts from organizations co-opted in the previous meeting. It was noted that IPR, Gandhinagar, had successfully nominated an expert, while two organizations, Raja Ramanna Centre for Advanced Technology (RRCAT), Indore, and Institute of Physics (IP), Bhubaneswar, had not responded.

The committee reviewed the role and area of expertise of these organizations. The Chair informed the committee that RRCAT and IP are primarily involved in theoretical research and may not possess the specific expertise required for the committee's work. Based on the Chairperson's views, the committee agreed that it would be more appropriate to withdraw the co-option of these organizations.

Dr. H.J. Pant and Dr. Bhaskar Pandit informed the committee that he would reach out to the concerned authority at the Indian Nuclear Society to request the nomination of a suitable expert from the organization to participate in the committee's activities. 

2.3 The committee reviewed the composition of all four working panels and found them satisfactory. However, for Working Panel (WP) 02, it was noted that Dr. S.K. Jha's superannuation from BARC is scheduled for November 2024. Considering this, the committee decided to appoint Dr. Aditi C. Patra, BARC, as the new Convener of WP 02.
Additionally, it was decided to remove Dr. S.K. Jha's representation from relevant positions in light of his upcoming retirement. The current working panel’s composition is given at Annex I-B, I-C, I-D, I-E.




[bookmark: _MON_1777277103][bookmark: _MON_1777277108][bookmark: _MON_1777277113]
2.3.1 The committee acknowledged the significant contributions of Dr. H.J. Pant as the Convener of WP 04. Considering his expertise and active involvement, the committee accepted his request to continue as the Convener of WP 04 and his representation in CHD 30 in a personal capacity.
2.4 Co- Option request received 
The co-option request received from M/s Crimson Energy Experts Pvt Ltd via email to the BIS Secretariat was presented for the committee's consideration. After a thorough review of the company's scope of involvement and activities related to nuclear energy, the committee decided to initially co-opt M/s Crimson Energy Experts Pvt Ltd into WP 3.
The committee further agreed that, based on their contributions to WP 3, their membership may be upgraded to the CHD 30 Sectional Committee at a later stage, if required.
ITEM 3 MEETING OF WORKING PANEL SINCE THE LAST MEETING OF CHD 30
[bookmark: _Hlk143764616]3.1 17th Working Panel meeting of CHD 30 : WP 01, WP 02, WP 03, & WP 04
The committee reviewed the status of working panel meetings and requested the conveners of the working panels (WPs) to convene panel meetings periodically to discuss the subjects under development.
ITEM 4 DRAFT STANDARDS/AMENDMENT UNDER PRINTING/PUBLISHED
4.1 Indian Standard on ‘Monitoring and internal dose assessment for Plutonium.
The committee has acknowledged the new Indian Standard IS 18636:2024, on “Monitoring and Internal Dose Assessment for Plutonium” and the Chairperson has extended congratulations to the committee members for their dedication and contributions to the revision process.

4.2 Indian Standard on “Glove box handling for radioactive substance”
The committee has acknowledged the new Indian Standard IS 18605 :2024, on “Glove Box Handling for Radioactive Substances” and the Chairperson has extended congratulations to the committee members for their dedication and contributions to the revision process.

ITEM 5 DRAFT STANDARDS/ AMENDMENTS FOR APPROVAL FOR WIDE CIRCULATION (WC) AND UNDER WC
5.1 [WP 01] Harmonization of Indian Standard with ISO TC 85 standards
The Committee noted the progress of the harmonization of Indian Standard with ISO TC 85 standards, as reviewed WP 01 and approved by the committee in the previous meeting. 
5.2 [WP 02] Doc. CHD 30 (24903) Measurement of radioactivity in the environment-air: radon-222 Part 4 Integrated measurement method for determining average activity concentration using personal passive dosimeter
The Committee reviewed the subject and concurred with the Chairperson's view that test method standards should comprehensively cover all techniques, while a separate product standard could be developed specifically for Personal Passive Dosimeters based on Solid-State Nuclear Track Detector (SSNTD). This product standard would include detailed physical, mechanical, chemical, and other relevant product requirements.
Consequently, the Committee decided to adopt ISO 11665 Part 4, which encompasses all techniques for measuring the average activity concentration of Radon-222 using personal passive sampling and delayed analysis dosimeters, instead of developing an indigenous standard. As a result, the currently circulated document DOC 30 (24903) under wide circulation will be withdrawn, and a new document for the adoption of ISO 11665 Part 4 will be initiated and circulated for a period of two months.
Additionally, the development of a new Indian Standard on Personal Passive Dosimeters will be undertaken by Working Panel WP 02, ensuring the inclusion of all safety and performance-related aspects of the product.
5.3 [WP 02] ISO 11665-6 Measurement of radioactivity in the environment-Air: radon-222- Part 6 Spot measurement methods of the activity concentration
In line with Agenda Item 5.2, the committee decided to adopt ISO 11665 Part 6, which comprehensively covers all techniques for spot measurement of activity concentration of Radon-222 by spot measurement, instead of developing an indigenous standard. Accordingly, the committee resolved to initiate the adoption of ISO 11665 Part 6 as an Indian Standard by sending the document for wide circulation for a period of two months to solicit public comments.
Additionally, the development of a new Indian Standard on Liquid Scintillation Cell will be undertaken by Working Panel WP 02, ensuring the inclusion of all safety and performance-related aspects of the product.
5.4 [WP 04] Radiometry of Metallic Components and Structures using Sealed Radioactive Sources- Code of Practice 
The committee reviewed the comments received from Mr. Pravin Kumar, BRIT, and observed that the proposed changes are genuine and acceptable. Accordingly, the committee requested Dr. H. J. Pant, the Convener of WP 04, to incorporate the necessary corrections into the document. Once the corrections are made, the document will be finalized and sent for printing.
The document, along with the committee's decision regarding the comments, is enclosed below for reference.


5.5 [WP 04] "Measurement of environmental tritium in natural water for hydrological studies 
The committee reviewed the comments received from Shri Sudhirsinh Vala, IPR and observed that the proposed changes are genuine and acceptable. Accordingly, the committee requested Dr. H. J. Pant, the Convener of WP 04, to incorporate the necessary corrections into the document. Once the corrections are made, the document will be finalized and sent for printing.
The document, along with the committee's decision regarding the comments, is enclosed below for reference.


ITEM 6 DRAFTS UNDER PREPARATION
6.1 [WP 02] New Indian Standard on Land Based Stationary Cobalt-60 Gamma Irradiators 
The committee reviewed the progress on the subject and expressed disappointment over the lack of advancement. Considering the significant time already allocated to WP 2 for this task, the committee observed that the subject would be more appropriately handled by Working Panel (WP 04), led by Dr. H. J. Pant, as it aligns better with its scope. Dr. Pant was requested to review the existing framework document and form a working group of 4-5 members from relevant fields, including Mr. Amit Shrivastava, who initiated the subject.  
Shri Jaydeb Mondal from AERB informed the committee about similar standards developed by AERB that could serve as references or be incorporated for harmonization. Consequently, the committee requested Dr. H.J. Pant to review these existing documents from AERB and other relevant organizations before proceeding further. It was emphasized that the regulations must be harmonized to ensure seamless implementation in the future and to avoid any potential contradictions.

ITEM 7 NEW WORK ITEM 
7.1 [WP 03] New work item proposal on “Probabilistic Risk Assessment of Nuclear Power Plants”
The committee reviewed the status of the subject, and the convener, Smt. Vibha Hari, informed that she has received nominations from all relevant organizations, including SRESA, which was previously pending. She further informed that the first meeting of the working group has been scheduled for 14 November 2024 to discuss the way forward for initiating the task. The working group members are as follows:
1. Smt. Vibha Hari, NPCIL - Convener
2. Dr. Santhosh V, Reactor Safety Division, BARC
3. Smt. Bhawana Meena, NPCIL
4. Shri Utkarsh S C, SO/H, AERB
5. Mr. Amit Shrivastava, BRIT (representative of SRESA)

7.2 Annual Standardization Program of DAE
The committee reviewed the status of the Annual Standardization Program (ASP) of DAE and urged the conveners to expedite progress on these subjects, emphasizing their importance as priority areas requiring urgent attention. Additionally, the BIS Secretariat was requested to follow up with the Standardization Cell to obtain clarifications on the issues raised by the respective working panels. The details of the Annual Standardization Program, along with the progress status of each subject, are provided below:


ITEM 8 COMMENTS ON PUBLISHED STANDARDS	
8.1 Comments on IS 14194 (Part 1) : 2023 “Radionuclides in Environment Samples- Methods of Estimation- Part 1 Gross Beta Activity Measurement (Third revision)”
The committee reviewed the comments and agreed with the Chairperson's suggestion to form a small group comprising two to three members, including Dr. D. Vidya Sagar and Dr. Aditi C. Patra, a member of WP 02. Dr. Aditi C. Patra will serve as the convener of this group.
The group will work in collaboration with Dr. D. Vidya Sagar to discuss the comments in detail, understand the practical challenges faced by users, and propose any necessary modifications to the standard, if required. 

ITEM 9 REVIEW OF INDIAN STANDARDS & HARMONIZATION WITH THE ISO STANDARDS
9.1 Standards due for review in the FY 2024-25
The committee has reviewed the status of IS 16986, which was due for review. Based on the current status at ISO and feedback from Dr. Sapra confirming that the standard is up-to-date and does not require any changes, the committee has reaffirmed the standard.
  
ITEM 10 ACTIVITIES AT ISO
The committee noted the status of CHD 30 liaison with ISO TCs. 
10.1 Participation at ISO/TC 85, ISO/TC 85/SC 2, ISO TC 85/ SC 5, ISO/ TC 85/SC 6, and ISO/TC 147/SC 3 
The committee reviewed the participation status of nominated experts in ISO TC 85 and its subcommittees, as well as ISO TC 147/SC 3, and aligned with the direction of the DG BIS. It was agreed that experts should be nominated based on the specific projects under development at various stages within ISO rather than being directly assigned to working groups. This approach fosters a sense of responsibility and helps in monitoring the progress of the subjects effectively.
Accordingly, the committee reviewed the list of active projects under ISO across various WGs of ISO TC 85 and its subcommittees and ISO TC 147/SC 3, which had been shared earlier with members to seek their nominations. The list of experts proposed by Dr. B.K. Sapra, the Convener of WP 01, for subjects under development in ISO TC 85/SC 2 WGs was also reviewed and found appropriate. The committee subsequently decided to nominate these experts to the respective working groups within ISO and update their details on the IRD portal of BIS.
Further, the Chair requested members to review the remaining projects, for which no experts have been nominated, and submit names of suitable experts for contribution to ISO within two weeks. This will allow for timely nominations to ISO and updates to the IRD portal.
The committee also reviewed the participation reports submitted by members, as sought by the Member Secretary. It was observed that Dr. Rajiv Ranjan, Shri Rajesh Chaudhary, and Shri Varun Mishra have been attending meetings regularly and effectively presenting India’s standpoint on the relevant subjects. Accordingly, the committee decided to retain these members in WG 3 of ISO TC 85/SC 6 and assign their subjects to the IRD portal.
On the other hand, reports from other members, including Dr. Minal (BARC), Dr. H.K. Patni (BARC), Dr. R.B. Rakesh (BARC), and Dr. Srinivasan (BARC), were found to be general. The committee requested the BIS Secretariat to seek clarification from these members regarding the specific projects under development, as listed in the shared Excel sheet, on which they would like to participate. Nominations will then be made accordingly.
In light of the above, the committee decided to withdraw all currently nominated experts except those proposed by Dr. Sapra and the three members from NPCI. Future nominations will be project-based, focusing on the projects being undertaken at ISO.
To ensure active participation, all nominated members are requested to provide detailed reports on their contributions to the BIS Secretariat. For WG meetings, advance information should be shared with the Secretariat before the meeting, and a report should be submitted post-meeting for records and committee review.
The revised list of nominations in the ISO Global Directory and the updated list of projects under development at ISO are provided below.




[bookmark: _MON_1794127877]   


10.2 India’s New Work Item proposal at ISO/TC  85/SC 2 on “Monitoring and internal dose assessment for radiation workers handling plutonium” 
The committee reviewed the status of the ISO NP 25190 ballot on "Monitoring and internal dose assessment for radiation workers handling plutonium," which was proposed under ISO TC 85/SC 2. The committee acknowledged the actions taken by the BIS Secretariat, in line with the deliberations of the previous meeting and in consultation with the Chair, to withdraw India’s leadership role on this subject.
The committee ratified the decision to withdraw India’s proposal for leading the development of this standard and expressed its agreement with the steps taken.
10.3 Overview of New International Relationship Department (IRD), BIS portal for participation at ISO 
The Member Secretary provided an overview of the newly developed IRD portal for managing ISO/IEC-related work and encouraged members to judiciously utilise this platform to enhance efficiency in international standardization efforts.
The committee acknowledged and appreciated BIS's efforts in developing the portal, recognizing its potential to streamline ISO-related activities.
Given the significant role of ISO TC 85 and ISO TC 147/SC 3 in establishing global standards for nuclear applications for peaceful purposes, the committee emphasized the importance of India’s active participation. It highlighted the necessity of raising India's concerns and inputs during the early stages of document development to ensure their consideration in the international standardization process.
Members were urged to carefully review documents circulated under these committees and subcommittees and provide their inputs in a timely manner for submission to ISO through this portal.

ITEM 11 PROGRAMMEE OF WORK 
The committee noted the information. 
ITEM 12 DATE AND PLACE OF NEXT MEETING 
The committee agreed that the date and location of the next meeting will be decided in consultation with the new Chairperson. Once confirmed, the details will be communicated to all committee members in advance.
ITEM 13 ANY OTHER BUSINESS
13.1 Recommendation for Appointment of next Chairperson of the committee 

The committee acknowledged the clause of general guidelines, which has also been approved by the Chemical Division Council, regarding the term of the Chairperson for CHD-30:

“Term of Chairman: The term of Chairperson of the CHD-30 shall be for three years or till his retirement from his or her respective institution/organization which ever is early. The Chairman CHD-30 would be on rotation basis from scientists / engineers of four main nuclear organization in the country respectively 1. BARC, 2. NPCIL 3. AERB 4. IGCAR.”

The committee further agreed to seek the name of a Chairperson from the CMD of NPCIL, Mumbai, who can serve as the Chairperson of the committee. The Chairperson also emphasized that the communication should specify that the nominated member should ideally have at least three years of service remaining to ensure they can complete a full three-year term.
Additionally, the Chairperson highlighted the critical role of the Chairperson from NPCIL, especially in light of the recent Government of India budget announcement to open private investment in small modular reactors, as well as the global commitment to tripling nuclear power capacity by 2050, as resolved in COP 28.
13.2 Letter of Appreciation for Chairperson
The committee acknowledged and expressed sincere appreciation for the invaluable contributions of Dr. D.K. Aswal in advancing standardization efforts in the field of nuclear energy for peaceful applications. His exemplary leadership has been instrumental in shaping the committee's structure, fostering collaboration, and driving key initiatives forward.
In recognition of his outstanding work as Chairperson, the committee decided to issue a letter of appreciation as a token of gratitude for his leadership and dedication.

ANNEX I-B.docx
ANNEX I-B

(ITEM 2.3)

TERMS OF REFERENCE OF CHD 30: WP 1

· To look after the work of ISO TC/ 85 WG 1 Terminology, WG 3 Dosimetry for radiation processing and WG 4 Management Systems and conformity assessment.

· Evaluate the feasibility of adopting ISO standards developed within these subject areas as Indian Standards.

· Identify any areas within these subjects where gaps or deficiencies exist, necessitating the creation of Indigenous Indian Standards. For example, standards for personal TLD/OSL manufactures and deployment in fields, etc.

CHD-30:WP-1 will also look into the following list of WGs under ISO/TC 85/SC 2: 

1) ISO/TC 85/SC 2/WG 18 Biological and Physical retrospective dosimetry 

2) ISO/TC 85/SC 2/WG 19 Individual monitoring and external radiation 

3) ISO/TC 85/SC 2/WG 20 Illicit trafficking in radioactive material

4) ISO/TC 85/SC 2/WG 21 Dosimetry for exposures to cosmic radiation in civilian aircraft 

5) ISO/TC 85/SC 2/WG 22 Dosimetry and related protocols in medical applications of ionizing radiation 

6) ISO/TC 85/SC 2/WG 25 Radiation monitoring or the population and responders in nuclear/radiological emergencies



· To study in-depth the documents emanating from ISO/TC 85 and ISO/TC 85 / SC 2 working groups mentioned above.  The members of the subcommittee would convey their concurrence on the contents even if there are no comments such that the balloting would be with a strong sense of commitment.

· To introduce new subjects, accept leadership for the projects and ensure that the projects taken up by India reach to the desired conclusion at the earliest possible.  

·  All the recommendations of the subcommittee would have to be got approved by the Sectional Committee/ Chairperson of CHD 30 before further actions, like balloting etc.

Convenor: Dr. B K Sapra, RPAD, BARC, Mumbai



		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member

		Meetings 



		

		

		

		14th 

		15th 

		16th 

		17th 



		1. 

		Atomic Energy Regulatory Board, Mumbai

		Shri. Jaydeb Mandal

		√

		C

		√

		√



		1. 1

		Bhabha Atomic Research Centre, Mumbai

		Dr. Rosaline /Dr. Parimal Kulkarni

		-

		C

		√

		√



		1. 4

		Board of Radiation and Isotope Technology (BRIT), New Delhi

		Shri Pravin Kumar

		√

		C

		-

		-



		1. 5

		Nuclear Fuel Complex, Hyderabad

		Shri V. V. Mahesh Kuma

		-

		C

		-

		-



		1. 6

		Nuclear Power Corporation of India Ltd., Mumbai, 

		Sh. Rakesh Tiwary/ Shri J. Bahuguna



		√

		C

		√

		-



		1. 9

		Indira Gandhi Centre for Atomic Research, Kalpakkam

		Dr. C. V. Srinivas 

		-

		C

		√

		-



		1. 10

		Indian Rare Earths Ltd., Mumbai

		Sh. Chandrashekhar Venkataraman

		-

		C

		  √

		-







Panel CHD 30 : WP 01 : WG 1

Scope: To Liaison with ISO/TC 85/WG 1 Terminology

Composition: 



		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member

		Contact Details



		1. 

		[bookmark: _Hlk141947065]RPAD, BARC, Mumbai

		Dr. B K Sapra

		bsapra@barc.gov.in



9969085628



		2. 

		

		Dr. T. P. Selvam

		pselvam@barc.gov.in



		3. 

		NPCIL, Mumbai

		Sh. Nrependra Kumar

		nkumar@npcil.co.in



		4. 

		RSSD, BARC, Mumbai

		Sh. Sunil K. Singh

		bhusunil@barc.gov.in











Panel CHD 30 : WP 01 : WG 3

Scope: To Liaison with ISO/TC 85/WG 3 Dosimetry for radiation processing

Composition: 



		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member

		Contact Details



		1. 

		RPAD, BARC, Mumbai

		Dr. B K Sapra 

		bsapra@barc.gov.in



9969085628



		2. 

		

		Shri Rajesh Kumar

		rajeshr@barc.gov.in



		3. 

		BRIT, Mumbai

		Dr. Amit Srivastava

		amits@britatom.gov.in



		4. 

		FTD, BARC

		Dr. Bhaskar Sanyal

		sanyal@barc.gov.in







Panel CHD 30: WP 01: WG 4

Scope: To Liaison with ISO/TC 85/WG 4 Management systems and conformity assessment

Composition: 



		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member

		Contact Details



		1

		RPAD, Mumbai

		Ms. Kshama Shrivastava 

		kshamas@barc.gov.in



		2

		Indian Institute of Management, Ahmedabad 

		Prof. M P Ram Mohan

		mprmohan@iima.ac.in





		3

		NPCIL

		Sh. Rakesh Tiwary

		rakesht@npcil.co.in

rktgkp@gmail.com

022-25991848

9969276691







Panel CHD 30: SC 01: WG 05 (ISO/TC 85/SC 02/WG18)

Scope: To Liaison with ISO/TC 85/SC 2/WG 18 Biological and Physical retrospective dosimetry

Composition: 



		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member

		Contact Details



		1

		BARC, Mumbai 

		Dr. B.K. Sapra- Convener

		bsapra@barc.gov.in





		2

		BARC, Mumbai

		Dr. Nagesh Bhatt- Co-Convenor

		nageshnb@barc.gov.in 

022-25593968





		3

		RP&AD, BARC

		Dr. R.K.Chauasia

		rajeshc@barc.gov.in 





		4

		RP&AD, BARC

		Dr. Usha Yadav   

		



		5

		RP&AD, BARC

		Shri S. N. Menon         

		sreeja@barc.gov.in









Panel CHD 30: WP 01: WG 06 (ISO/TC 85/SC 02/WG19)

Scope: To Liaison with ISO/TC 85/SC 2/WG 19 Individual monitoring and external radiation 

Composition: 



		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member

		Contact Details



		1

		BARC, Mumbai 

		Dr. T.P.Selvam- Convenor

		pselvam@barc.gov.in



		2

		BARC, Mumbai

		Dr. A.K.Bakshi- Co-Convenor

		akbakshi@barc.gov.in





		3

		RP&AD, BARC

		Dr. S.M.Pradhan

		



		4

		RSSD, BARC

		Dr. Sunil K.Singh   

		bhusunil@barc.gov.in







Panel CHD 30: WP 01: WG 07 (ISO/TC 85/SC 02/WG 20)

Scope: To Liaison with ISO/TC 85/SC 2/WG 20 Illicit trafficking in radioactive material

Composition: 



		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member

		Contact Details



		1

		BARC, Mumbai 

		Dr. Anil Kumar -Convenor

		



		2

		BARC, Mumbai

		Dr. Suchismita Mishra- Co-Convenor

		



		3

		RSSD, BARC

		Shri Anirudh Chandra   

		



		4

		RSSD, BARC

		Dr. R.K.B.Yadav

		rkby@barc.gov.in



		5

		AERB

		Dr. Rajoo Kumar   

		rajookr@aerb.gov.in











Panel CHD 30: WP 01: WG 08 (ISO/TC 85/SC 02/WG 21)

Scope: To Liaison with ISO/TC 85/SC 2/WG 21 Dosimetry for exposures to cosmic radiation in civilian aircraft

Composition: 



		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member

		Contact Details



		1

		BARC, Mumbai 

		Dr. T.P. Selvam -Convenor

		pselvam@barc.gov.in



		2

		BARC, Mumbai

		Dr. A.K.Bakshi - Co-Convenor

		akbakshi@barc.gov.in



		3

		RP&AD, BARC

		Dr. Rupali Pal

		rupalir@barc.gov.in 





		4

		RP&AD, BARC

		Dr. Bhushan Dhabekar

		







Panel CHD 30: WP 01: WG 09 (ISO/TC 85/SC 02/WG 22)

Scope: To Liaison with ISO/TC 85/SC 2/WG 22 Dosimetry and related protocols in medical applications of ionizing radiation 

Composition: 



		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member

		Contact Details



		1

		BARC, Mumbai 

		Dr. S.D.Sharma -Convenor

		



		2

		BARC, Mumbai

		Dr. Rajesh Kumar - Co-Convenor

		rajeshr@barc.gov.in



		3

		AERB

		Mahalakshmi Iyer

		lakshmi@aerb.gov.in



		4

		ACTREC

		Rituraj Upreti   

		upretir@tmc.gov.in



		5

		RP&AD, BARC

		Philomena Akhilesh

		







Panel CHD 30: WP 01: WG 10 (ISO/TC 85/SC 02/WG 25)

Scope: To Liaison with ISO/TC 85/SC 2/WG 25 Radiation monitoring or the population and responders in nuclear/radiological emergencies

Composition: 



		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member

		Contact Details



		1

		BARC, Mumbai 

		Dr. Probal Chaudhury -Convenor

		



		2

		BARC, Mumbai

		Dr. R.K.B.Yadav - Co-Convenor

		rkby@barc.gov.in



		3

		HPD, BARC

		Dr. S.Anand  

		sanand@barc.gov.in







Panel CHD 30 : WP 01 : WG 11



Scope: To formulate standard on Glove box handling for radioactive substances



Composition: 



		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		

		

		



		1

		Bhabha Atomic Research Centre , Mumbai

		Dr. Tessy Vincent- Convener 





		2

		Bhabha Atomic Research Centre , Mumbai

		Dr. C Umashankar, BARC



		3

		Bhabha Atomic Research Centre , Mumbai

		Shri S K Mishra



		4

		Bhabha Atomic Research Centre , Mumbai

		Dr.  D P Rath



		5

		Board of Radiation and Isotope Technology (BRIT), Mumbai

		Dr. Vaishali C Yadav









CHD 30 : WP 01 : WG 12



Scope: To formulate Indian Standard on Control of goods and materials after contamination



Composition: 



		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		1.

		Bhabha Atomic Research Centre (Health Safety & Environment Group), Mumbai

		Dr.  S. Murali, Convenor



		2

		Crisis Management Group (CMG), DAE, Member Secretary

		C. Saras Seth



		3.

		Bhabha Atomic Research Centre (Health Safety & Environment Group), Mumbai

		Dr. R K B Yadav



		4.

		AERB, Mumbai

		Shri Rajoo Kumar
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Annex I-C

(Item 3.2.1)

CHD 30: WP 2 (Subcommittee to look after the work of ISO/TC 85/SC 2, ISO/TC 147/SC 3 and AERB standards, CHD 30:SC2)

International

i) To look after the work of ISO/TC 85/ SC 2 – Radiological Protection and ISO/TC 147/SC 3 Radioactivity Measurements in Water. The scopes of both the committees are given below;

“SCOPE of ISO/TC 85/SC 2: Develops standards to protect: individuals (workers, patients, members of the public), the environment against all sources of ionizing radiations in planned, existing or emergency exposure situations linked to nuclear industry, medical applications, industrial activities, research activities and natural radiation sources (radon, cosmic radiation...)”

“SCOPE of ISO/TC 147/SC 3: Standardization of radioactivity measurement used for the monitoring of waters (drinking waters including  mineral waters and spring waters, surface waters, ground waters, sea waters and waste waters) for regulatory purposes, research, etc. The standards cover laboratory test methods, in  situ measurements  and  on-line  measurements,  of  any  individual radionuclide of natural and artificial origins, as well as indices such as gross alpha activity and gross beta activity. The measurement methods include all radiometric techniques and mass spectrometry methods, taking into account ISO 17025. The determination of the thresholds for water quality such as those for drinking waters is excluded from the scope of the SC 3”.

ii)  To study in-depth the documents received from ISO/TC 85/SC 2 and ISO/TC 147/SC 3.  The members of the subcommittee would convey their concurrence on the contents even if there are no comments such that the balloting would be with a strong sense of commitment.

iii)  To identify a member of the subcommittee, preferably young professional as a coordinator to sensitize the panel members regarding the draft’s standards, collect, collate, and circulate the comments from them to the Convener and the subcommittee members to frame the viewpoint of India on the draft ISO standards.

iv) To consider effective participation in the work of ISO/TC 85/SC 2 and ISO/TC 147/SC 3 by taking expert member participation in the working groups/ad hoc groups, attending their meetings 

v)  To introduce new subjects (IS/AERB standards), accept leadership for the projects and ensure that the projects taken up by India reach to the desired conclusion at the earliest possible.  

vi) All the recommendations of the subcommittee would have to be got approved by the Chairman of CHD 30 before further actions, like balloting etc.

National



i)	To develop Indian Standards related to Radiological Protection and Radioactivity Measurements 

ii)	Adoption of AERB standards.









Convenor: Dr. S K Jha, Health, Physics Division, BARC, Mumbai



		Sl.

No.

		Organization Represented

		Principal / Alternate

Member

		Meeting Attended 



		

		

		

		9th 

		10th 

		11th



		1. 1

		Bhabha Atomic Research Centre, Mumbai

		Dr. Aditi C. Patra

Dr. Sunil K Sahoo

Shri Gopal P. Verma

Dr. Rajesh Kumar



		√

		√

		√



		1. 2

		Atomic Energy Regulatory Board, Mumbai

		Shri Nishikant Tyagi 

		C

		-

		-



		1. 5

		Defense Research Development Organization, Delhi

		Dr Pradeep Narayan

		C

		-

		-



		1. 7

		Board of Radiation and Isotope Technology (BRIT), Mumbai

		Dr Amit Shrivastava

Shri Jacob Sebastian

		C

		√

		-



		1. 9

		Uranium Corporation of India Ltd. (Health Physics Unit), Jharkhand

		Dr. V N Jha

		C

		√

		-



		1. 

		Nuclear Power Corporation of India Limited, Mumbai

		Sh. V.V. Reddy

		-

		-

		√



		1. 11

		Indian Rare Earth Limited (Health Physics Unit), Mumbai

		Shri Abinash Sahu

		C

		√

		√







Note:   SC2 deals with radioactivity measurement in various matrices, development of standards, radiological protection and experience of adoption of AERB standards. The members of the committee have been selected due to their long work experience and independent publications in these fields. It is worth mentioning that this committee has contributed to BIS by submitting six new Indian standards in the last one year. Revisions in committee constitution is hampering the progress made by this committee and may be avoided. Member, Secretary is requested to kindly note this and avoid entertaining unnecessary interferences by any person outside SC2. This will help in the proper functioning of the committee and result in publication of many more standards which are in the pipeline.



Panel CHD 30: WP 02: WG 2

Scope: To Liaison with ISO/TC 85/SC 2/WG 2 “Reference radiation field”

Composition: 

		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		1) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Shri J. P. N. Pandey, (Convenor)



		2) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Shri Rakesh Ras Bihari (Alternate Convenor)



		3) 

		RSSD, Bhabha Atomic Research Centre, Mumbai

		Dr. Sunil K. Singh



		4) 

		RPAD, Bhabha Atomic Research Centre, Mumbai

		Shri S.M. Pradhan



		5) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Shri D.P. Rath













Panel CHD 30 : WP 02 : WG 13

Scope: To Liaison with ISO/TC 85/SC 2/WG 13 “Monitoring and dosimetry for internal exposure”		

Composition: 

		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		1) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. S.K. Jha

(Convenor)



		2) 

		RSSD, Bhabha Atomic Research Centre, Mumbai

		Dr. Pramila Sawant

(Alternate Convenor)



		3) 

		RSSD,  Bhabha Atomic Research Centre, Mumbai

		Shri Hemant Patni 



		4) 

		RSSD,  Bhabha Atomic Research Centre, Mumbai

		Dr. Minal Y. Nadar



		5) 

		HPD,  Bhabha Atomic Research Centre, Mumbai

		Shri K. Vishwaprasad 



		6) 

		HPD,  Bhabha Atomic Research Centre, Mumbai

		Shri Abinash Sahu 









Panel CHD 30 : WP 02 : WG 14

Scope: To Liaison with ISO/TC 85/SC 2/WG 14 “Air control and monitoring”

Composition: 

		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		1) 

		Bhabha Atomic Research Centre, Mumbai

		Dr. S K Jha, Convener



		2) 

		HPD,  Bhabha Atomic Research Centre, Mumbai

		Shri Suresh Kumar M. K. (Alternate Convenor)



		3) 

		HPD,  Bhabha Atomic Research Centre, Mumbai

		Shri Sanjay Singh



		4) 

		HPD,  Bhabha Atomic Research Centre, Mumbai

		Shri B. K. Rana



		5) 

		HPD,  Bhabha Atomic Research Centre, Mumbai

		Dr. Aditi C. Patra



		6) 

		RSSD, Bhabha Atomic Research Centre, Mumbai

		Dr. R. S. Srivastava



		7) 

		HPD,  Bhabha Atomic Research Centre, Mumbai

		Dr. N.K. Sethy 







Panel CHD 30 : WP 02 : WG 17

Scope: To Liaison with ISO/TC 85/SC 2/WG 17 “Radioactivity measurements”			

Composition: 

		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		1) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. S K Jha

(Convenor)



		2) 

		EMAD, Bhabha Atomic Research Centre, Mumbai

		Dr. Vandana Pulhani (Alternate Convenor)



		3)

		HPD,  Bhabha Atomic Research Centre, Mumbai

		Dr. Aditi C. Patra



		4)

		RSSD,  Bhabha Atomic Research Centre, Mumbai

		Smt. Sonali Bhade



		5)

		EMAD,  Bhabha Atomic Research Centre, Mumbai

		Dr. Amar D. Pant



		6)

		EMAD,  Bhabha Atomic Research Centre, Mumbai

		Dr. Sangeeta J. Sartandel



		7)

		HPD,  Bhabha Atomic Research Centre, Mumbai

		Dr. S. K. Sahoo



		8)

		HPD,  Bhabha Atomic Research Centre, Mumbai

		Shri Gopal P. Verma 







Panel CHD 30 : WP 02 : WG 18

Scope: To Liaison with ISO/TC 85/SC 2/WG 18 “Biological dosimetry”

	

Composition: 

		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		1) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		 Dr. S.K. Jha

(Convenor)



		2) 

		RB&HSD, Bhabha Atomic Research Centre, Mumbai

		Dr. B. N. Pandey 

(Alternate Convenor)



		3) 

		RPAD, BARC, Bhabha Atomic Research Centre, Mumbai

		Dr. Nagesh Bhat 



		4) 

		RP&AD, Bhabha Atomic Research Centre, Mumbai

		Dr. R. K. Chaurasia



		5) 

		RPAD, Bhabha Atomic Research Centre, Mumbai

		Dr. Usha Yadav



		6) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. Kamaldeep



		7) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Ms. Sreeja R. Menon



		8) 

		EMAD, Bhabha Atomic Research Centre, Mumbai

		Shri Manish K. Mishra 







	

	



Panel CHD 30 : WP 02 : WG 19

Scope: To Liaison with ISO/TC 85/SC 2/WG 19 “Individual monitoring of external radiation”		

Composition: 

		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		1) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		 Dr. S.K. Jha

(Convenor)



		2) 

		RPAD, Bhabha Atomic Research Centre, Mumbai

		Dr. D.R. Mishra  

(Alternate Convenor)



		3) 

		EMAD, Bhabha Atomic Research Centre, Mumbai

		Dr. Sanjay Sahu



		4) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Shri Rakesh Ras Bihari



		5) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Shri V. Srinivas 



		6) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. P. Ashok Kumar 



		7) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Shri Gopal P. Verma 









Panel CHD 30 : WP 02 : WG 20

Scope: To Liaison with ISO/TC 85/SC 2/WG 20 Illicit trafficking in radioactive material 

Composition: 

		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		1

		HPD, Bhabha Atomic Research Centre, Mumbai

		 Dr. S.K. Jha

(Convenor)



		2

		RSSD, Bhabha Atomic Research Centre, Mumbai

		Dr. R.K.B. Yadav 

(Alternate Convenor)



		3

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. V.N. Jha 



		4

		HPD, Bhabha Atomic Research Centre, Mumbai

		Shri Abinash Sahu (Alternate)



		5

		Atomic Energy Regulatory Board, Mumbai

		Dr. Rajoo Kumar



		6

		RSSD, Bhabha Atomic Research Centre, Mumbai

		Shri Anirudh Chandra 









Panel CHD 30 : WP 02 : WG 21

Scope: To Liaison with ISO/TC 85/SC 2/WG 21 Dosimetry for exposures to cosmic radiation 

Composition: 

		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		1) 1

		HPD, Bhabha Atomic Research Centre, Mumbai

		 Dr. S.K. Jha

(Convenor)



		2) 

		RPAD, Bhabha Atomic Research Centre, Mumbai

		Dr. D.R. Mishra  

(Alternate Convenor)



		3) 

		RP&AD, Bhabha Atomic Research Centre, Mumbai

		Dr. Rupali Pal



		4) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. M. Harikumar 











Panel CHD 30 : WP 02 : WG 13/147

Scope: To Liaison with ISO/TC 147/SC 3/WG 13 Gamma spectrometry 	

Composition: 

		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		1) 1

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. S K Jha, 

Convener



		2) 

		RSSD, Bhabha Atomic Research Centre, Mumbai

		Dr. S. Anilkumar 

(Alternate Convenor)



		3) H

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. Aditi C. Patra



		4) 

		EMAD, Bhabha Atomic Research Centre, Mumbai

		Dr. Sangeeta Sartandel



		5) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. S. Chinnaesakki



		6) 

		EMAD, Bhabha Atomic Research Centre, Mumbai

		Dr. Pallavi Singhal



		7) 

		

		







Panel CHD 30 : WP 02 : WG 14/147

Scope: To Liaison with ISO/TC 147/SC 3/14 “ICP/MS”	

Composition: 

		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		1) 1

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. S K Jha, 

Convener



		2) 

		ACD, Bhabha Atomic Research Centre, Mumbai

		Dr. K. K. Swain (Alternate Convener)



		3) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. Aditi C. Patra



		4) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. S. K. Sahoo



		5) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Shri. Sarjan Singh



		6) 

		EMAD, Bhabha Atomic Research Centre, Mumbai

		Dr. Suchismita Mishra 







Panel CHD 30 : WP 02 : WG 15/147

Scope: To Liaison with ISO/TC 147/SC 3/15 “Liquid scintillation counting and proportional counting”	

Composition: 

		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		1) 1

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. S K Jha, 

Convener



		2) 

		EMAD, Bhabha Atomic Research Centre, Mumbai

		Dr. Vandana Pulhani (Alternate Convener)



		3) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Shri Sajin Prasad



		4) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Shri Gopal P. Verma



		5) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Shri V.Srinivas 



		6) 

		RSSD,  Bhabha Atomic Research Centre, Mumbai

		Smt. Sonali Bhade



		7) 

		RSSD,  Bhabha Atomic Research Centre, Mumbai

		Dr. Priyanka J. Reddy









Panel CHD 30 : WP 02 : WG 16/147

Scope: To Liaison with ISO/TC 147/SC 3/16 “Alpha Spectrometry	“

Composition: 

		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		1) 1

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. S K Jha, 

Convener



		2) 

		EMAD, Bhabha Atomic Research Centre, Mumbai

		Dr. Vandana Pulhani (Alternate Convener)



		3) 

		HPD, Bhabha Atomic Research Centre, Mumbai

		Dr. S. K. Srivastava



		4) 

		EMAD, Bhabha Atomic Research Centre, Mumbai

		Ms. Rupali Karpe



		5) 

		EMAD, Bhabha Atomic Research Centre, Mumbai

		Shri Amit K. Verma 
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ANNEX I-D

(ITEM 3.2.1)

TERMS OF REFERENCE OF CHD 30 : WP 3

· To look after the work of ISO/TC 85/SC 5– Nuclear installations, processes and technology and ISO/TC 85/SC 6– Radioactivity measurements. The detailed scopes of both ISO subcommittees are as follows;



SCOPE of ISO/TC 85/ SC 5: “Standardization and promotion of good practices associated with the planning, construction, operation and decommissioning of installations, processes and technologies involving radioactive materials. Nuclear installations, processes and technologies include: the Fuel Cycle, ex-reactor nuclear criticality safety, analytical methodologies, transport of radioactive materials, materials characterization, radioactive waste management and decommissioning”



Excluded:  specific enabling technologies and techniques for non-peaceful applications; sealed sources, radiation processing, nuclear power plants and research reactors (with regard to nuclear criticality safety while fuel is loaded in the reactor core)”.



SCOPE of the ISO/TC 85/SC 6; the scope covers standardization in the field of nuclear power plants and research reactors. 

The scope includes 



i) Calculation, analysis and measurements in support of physics of power reactor core design and operation. 

ii) Includes siting, design, construction, operation and decommissioning. Siting includes all types of nuclear installations and all topics such as flooding, seismic hazards, etc. 

iii) Research reactors include a large variety of facilities: production of neutron beams, irradiation of specimens, production of isotopes (especially production for nuclear medicine) and test reactors or prototypes of new technologies. 

           Excluded: decommissioning is limited to technical topics that are specific to reactors

· To study in-depth the documents received from ISO/TC 85/ SC 5 and ISO/TC 85/SC 6.  The members of the subcommittee would convey their concurrence on the contents even if there are no comments such that the balloting would be with a strong sense of commitment.

· To identify a member of the subcommittee, preferably young professional as a coordinator to sensitize the panel members regarding the draft’s standards, collect, collate, and circulate the comments from them to the Convener and the subcommittee members to frame the viewpoint of India on the draft ISO standards.

· To introduce new subjects, accept leadership for the projects and ensure that the projects taken up by India reach to the desired conclusion at the earliest possible.  

·  All the recommendations of the subcommittee would have to be got approved by the Sectional Committee/ Chairperson of CHD 30 before further actions, like balloting etc.





Convenor: Dr K. Venkataramana, Nuclear Power Corporation of India Limited, Mumbai



		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		

		

		



		1. 1

		Bhabha Atomic Research Centre, Mumbai

		Shri Brij Kumar

(Shri Pradeep Bhargava)  



		2. 2

		Board of Radiation and Isotope Technology (BRIT), Mumbai

		Shri L N Bandi

(Shri Pravin Kumar)



		3. 3

		Indira Gandhi Centre for Atomic Research, Kalpakkam

		 Shri R. Sarangapani

 (Shri A John Arul)



		4. x

		Institute for Plasma Research, Gandhinagar, Ahmedabad

		Shri Sudhirsinh Vala



		5. 4

		Nuclear Fuel Complex, Hyderabad

		Shri Mahimabrata Misra   

(Dr. MVSR Ravi Kanth)



		6. 5

		Nuclear Power Corporation of India Limited, Mumbai

		Ms Vibha Hari

(Dr. R Ranjan)



		7. 6

		Atomic Mineral Directorate, Hyderabad

		Fresh nomination awaited



		8. 7

		UCIL, Jadugora

		Dr. A K Sarangi (Superannuated)

Fresh nomination awaited



		9. 8

		Heavy Water Board, Mumbai

		Shri Ajit R Dusane

Smt Ananya Varma
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ANNEX I-E

(ITEM 2.3)

TERMS OF REFERENCE CHD 30 : WP 4



To formulate Indian Standards on applications of radioisotopes and radiation technology in industry, hydrology, healthcare, food and agriculture. The topics for formulation of standards with regards to industry include radiotracer technique, radiography, radiometry, tomography, nucleonic gauges and radiation processing. In isotope hydrology, the topics include application of various environmental isotope techniques for hydrological applications. In case of healthcare, the scope includes production of various cyclotron as well as reactor produces radioisotopes and radiopharmaceuticals, and application of radioisotope and radiation-based techniques for diagnosis and treatment. Other topics include radiation processing techniques for development of new and noble materials and application of radioisotope and radiation technology for food security.



Members of CHD 30 Sub-committee WP 4 



		Sr. No

		Name

		Address

		Email/Phone



		1.

		Dr. H.J.Pant, BARC

(Convener)





Dr. Y.K.Bhardwaj, BARC

(Member)

		Head, isotope and Radiation Applications Division, BARC, Trombay, Mumbai 400085





Head, Radiation Technology Development Division, BARC, Trombay, Mumbai 400085



		hjpant@barc.gov.in

hjpant02@gmail.com 

Ph. 022-25593735/6



ykbhard@barc.gov.in 

Ph. 022-25590178



		2.

		Dr. D.K.Sahoo, BRIT

(Member)









Shri V.V.Murhekar, BRIT

(Alternative Member)

		Deputy General Manager

Radiation Technology development (RTD), Board of Radiation & Isotope Technology BRIT/BARC Vashi Complex, Sector 20 Vashi, Navi Mumbai-400 703



Senior Manager, Radiopharmaceuticals (QA&QC), Board of Radiation & Isotope Technology BRIT/BARC Vashi Complex, Sector 20 Vashi, Navi Mumbai-400 703, 

		dksahoo@britatom.gov.in

Ph. (022)27887304









murhekar@britatom.gov.in 

Ph. 022-27887213/56



		3.

		Shri D.M.Rane, AERB

(Member) 



Dr. Pankaj Tandon

(Member)





Shri. Basuki Baral

(Alternative)





		SO/⁠F, Radiological Safety Division, Atomic Energy Regulatory Board, Anushaktinagar, Mumbai 400094, Phone: 25990671

SO/H,  Atomic Energy Regulatory Board, Anushaktinagar, Mumbai 400094, 





SO/E,  Atomic Energy Regulatory Board, Anushaktinagar, Mumbai 400094, 





		dmrane@aerb.gov.in





drpankaj@aerb.gov.in

Phone: 022-25990659

Mobile: 9870098779





basuki@aerb.gov.in

Phone: 022-25990383

Mobile: 7588210893







		4.

		Prof. Rajesh Upadhyay

IIT-BHU (Member)

		Professor, Department of Chemical Engineering and Technology

Indian Institute of Technology (BHU) Varanasi, Varanasi-221005, Uttar Pradesh 

		rku.che@iitbhu.ac.in

upadhyay.rajesh@gmail.com

  



		5.

		Dr. Navneet Sharma

		Amity University Noida, UP

		nsharma4@amity.edu

Mobile: 09990812841



		6.

		Dr. Manmohan Kumar

(Member)



Dr. Sanjay Rajput

(Alternative member)

		Dr. Manmohan Kumar, Dy Director,

Shriram Institute for Industrial Research, Delhi



Shriram Institute for Industrial Research, Delhi

		mkumar@shriraminstitute.org

Mobile: 09971862285



		7

		Dr. P.Raghavendra 

		Raghavendra P

Sr.DGM - Head, Operations Excellence

ASNT NDT Level III (RT,UT,MT)

PGDRP (32nd Batch,BARC)

L&T Vales, Kanchipuram, Tamilnadu

		Raghavendra.P@lntvalves.com

Mobile: 09925155338



		8

		Dr. Bikash Ghose 

(Member)







		Group Director, IDEA Group

 High Energy Materials Research Laboratory (HEMRL) 

Defence R & D Organisation (DRDO) 

Sutarwadi, Pune, India PIN - 411 021 

		ghose.bikash.hemrl@gov.in

Phone - +91 20 25869693, 25912302



		9

		Dr. Manish Dixit

(Member)





		Additional Professor
Department of Nuclear Medicine
Sanjay Gandhi Post Graduate Institute of Medical Sciences (SGPGI), Lucknow

		dixitm@sgpgi.ac.in

Mobile: 08004904663



		10

		Shri Aseem Sahi 

(Member) 



Shri Ajay Basil 

(Alternate Member)



		Deputy Drug Controller, 

CDSCO, FDA Bhawan, ITO, New Delhi



Assistant Drug Controller

CDSCO, FDA Bhawan, ITO, New Delhi



		aseem.sahu@cdsco.nic.in

 Mobile: 9881222701



ajay.basil@cdsco.nic.in

Mobile: 9540933888



		

		

		

		











CHD-30/SC-4/WG1-Hydrology

		Sr No

		Name

		Affiliation

		Email/ Phone



		1.

		Dr. K. Tirumalesh

(Convener)

		Scientific Officer-G

Isotope and Radiation Application Division

Bhabha Atomic Research Centre, Mumbai

		trumal@barc.gov.in

022-25593162

9869314899



		2.

		Dr. Sitangshu Chatterjee

(Member)



		Scientific Officer-E

Isotope and Radiation Application Division

Bhabha Atomic Research Centre, Mumbai

		sitangshu@barc.gov.in

022-25593859

7001341442



		3.

		Dr. Diksha Pant

(Member)

		Scientific Officer-E

Isotope and Radiation Application Division

Bhabha Atomic Research Centre, Mumbai

		diksha@barc.gov.in

022-25598292

7738962462



		4.

		Dr. Manish Tiwari

(Member)

		Scientist-F

Department of Past Climate and Ocean Studies, National Centre for Polar and Ocean Research, Goa

		manish@ncpor.res.in

0832-2525694

9860269046



		5.

		Dr. Shreyas Managave

(Member)

		Assistant Professor

Earth and Climate Science Department

Indian Institute of Science Education and Research, Pune

		shreyas@iiserpune.ac.in

020- 25908478

9443194886

























CHD-30/SC-4/WG2-Industrial Radiotracer

		Sr. No

		Name

		Affiliation

		Email.phone



		1

		Dr. Jayashree Biswal

(Convener) 

		Scientific Officer-G

Isotope and Radiation Application Division

Bhabha Atomic Research Centre, Mumbai

		jbiswal@barc.gov.in

022-25592418



		2

		Prof. Rajesh Upadhyay

IIT-BHU 

(Member)
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[bookmark: _Hlk79578475]Nuclear Energy for Peaceful Application Sectional Committee, CHD 30

FOREWORD

(Formal clause shall be added later)

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Nuclear Energy for Peaceful Application Sectional Committee had been approved by the Chemical Division Council.

Radiometric testing is an indirect measurement technique used for troubleshooting and flaw detection in industrial structures and processes. Sealed source based gamma radiometry is often employed in many fields such as nuclear and its allied industries for detection of flaws present in the large and thick shielding components and assemblies. The flaws can be in the form of voids, cracks, foreign material or even design faults. Flaw detection in such manufactured components and assemblies is necessary for the purpose of reducing transmitted dose rate to an acceptable limit as permitted by the regulatory body.  

Challenges in industrial radiometry include:

a) Development of a better manipulation system for source and detector positioning for efficient use of manpower and resources. 

b) Challenges with the time consumed to complete the job as in industry time is money.

c) Finding faults in material with thickness higher than 1000 mm of concrete or equivalent thickness.

d) Obtaining regulatory clearance for use of radioisotope sources.

This standard deals with equipment for radiometric testing, radiometry measuring technique, specimen preparation for radiometric measurements, data recording method and radiation protection in radiometry while using sealed radioactive sources.

The composition of the Committee, responsible for the formulation of this standard is given in Annex A.

In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values ( second revision ).






























Indian Standard

RADIOMETRY OF METALLIC COMPONENTS AND STRUCTURES USING SEALED RADIOACTIVE SOURCES 

— CODE OF PRACTICE



1 SCOPE 

1.1 This code of practice standard covers radiometry practices used for metallic components and structures by using sealed radioactive sources.  

1.2 The practice outlined in this document is intended to provide the basis for good working practices for producing desired radiometric results. 

2 TERMINOLOGY

For the purpose of this standard, the definitions given below shall apply.

2.1 Source — That which causes radiation exposure either by emitting ionizing radiation or by releasing radioactive substances or materials.

2.2 Sealed Source — Sealed source means radioactive material that is –

a) Permanently sealed in a capsule; or in a solid form which is closely bounded and;

b) Is designed to meet the safety standards prescribed by the competent authority.

2.3 Radiometric Source — A source sealed in one or more capsules or an X-ray tube, or an accelerator, or a neutron source which is used for radiometry work.

2.4 Qualified Person — An individual who, by virtue of certification by appropriate authorities and through experience, is duly recognised as having expertise in a relevant field of specialization like quality assurance, radiation protection, plant operation, fire safety or any relevant engineering or safety specialty.

2.5 Radiation Work — Radiation work means work involving exposure to ionizing radiation.

2.6 Worker — worker means radiation worker.

2.7 Controlled Areas — A controlled area is a defined area to which access is controlled and in which specific protection measures and safety provisions are or could be required for: (a) controlling normal exposures or preventing the spread of contamination during normal working conditions; and (b) preventing potential exposures or limiting their extent should they occur.  

3 EQUIPMENT FOR RADIOMETRIC TESTING USING SEALED GAMMA RADIOISOTOPE SOURCES

3.1 Typical radiometric measurement system consists of two components:

a) A sealed radioactive source that emits gamma radiation for example, Cesium-137 (137Cs) and Cobalt-60 (60Co) nuclides;

b) A nucleonic detector and data acquisition system.

3.2 In most cases, these two components are placed on the opposite side of an industrial component or assembly under investigation. The detector converts incident radiation into an electrical signal. The signal can be processed further to derive required information with the use of appropriate calibration. In industrial scenario, a wide variety of measurement geometries and requirements are encountered. Thus customized solution for each measurement task is designed through a combination of different sources and detectors. 

Depending upon application, 

a) Source and its activity, 

b) Type of exposure – collimated or panoramic, 

c) Detector type and;

d) Data communication interfaces are selected.

3.3 A radioisotope to be useful in industrial radiometry should have;

a) Suitable radiation energies to penetrate through component or assembly under examination, 

b) Higher radiation output, 

c) Reasonably long-half life and;

d) Possibility of economic production at higher specific activity. 

3.3.1 To estimate radiation levels, activity of the source need to be determined on the day of testing by using supplier’s data and applying decay correction. Present activity of a sealed source is calculated by

                                   

  or     			(1)

Where, 

 is an initial activity at the time of source loading t = 0;

A is activity after time t and;

n =  is the number of half lives.

3.4 Cesium-137 and Cobalt-60 are two commonly employed gamma-emitting sealed radioisotope sources in industrial radiometry. The two sources together can cover an inspection range of thickness 50 mm to 200 mm steel equivalent. The heart of radiometry equipment is source assembly with its housing. Exposure mechanism is either built in the source housing or separately attachable. Method of exposure is selected depending upon inspection requirements such as type of source and source holder to be used, amount of activity to be loaded, availability of raw material and flexibility. Two commonly used exposure devices (source driving type and shutter type) for radiometry work are shown in Fig. 1. The exposure device using source driving type mechanism is called Industrial Gamma Radiography Exposure Device (IGRED) or gamma camera. In this device, source is housed in a small metal capsule at one end of a short flexible cable called a "pig tail". At the other end of the pig tail is a connector that is used to attach the source to a long "crank-out" cable. The crank-out cable allows the operator to operate the source from a safe distance. Fig. 1(a) shows 60Co gamma camera with cranking unit and guide tube. The IGRED is utilized to store, transport and make radiation exposure. For remote operation, it is connected to cranking unit and guide tube to facilitate the movement of the source to the required position. This ensures minimum exposure to the operator and others. In India, many types of manual and remote operated exposure devices are in use. The commonly used device for 60Co source is COCAM-120. In India, Board of Radiation and Isotope Technology (BRIT) supply the device incorporating 60Co source. It is designed as per various national and international standards and is approved by Atomic Energy Regulatory Board (AERB) for use in India and abroad. COCAM-120 is a Type B (U) and is designed for a maximum capacity of 4.44 TBq (120 Ci) 60Co. Shielding material for this camera is lead and heavy alloy. Fig. 1(b) shows a typical shutter type exposure device with beam collimator and locking mechanism. The main body of the device serves as is a shielded container for the gamma source during its storage. In this unit, source holder (source pencil) remains fixed in the housing and the shutter is displaced to expose the source.

Exposure device

Cranking unit

Guide tube

(a)

















FIG. 1 (a) PHOTOGRAPH OF A Co-60 GAMMA CAMERA WITH CRANKING UNIT AND GUIDE TUBE



(b)









Sealed radioisotope source pencil

Exposure device with beam collimator and locking mechanism









FIG. 1(b) PHOTOGRAPH OF SOURCE PENCIL AND TYPICAL EXPOSURE DEVICE WITH BEAM COLLIMATOR AND LOCKING MECHANISM FOR RADIOMETRY WORK

3.5 The most commonly used detectors for industrial radiometric work are teletector with GM (Geiger-Muller) tubes and scintillation detectors. Teletector (see Fig. 2) is a portable detector very similar to radiation survey meter. But it employs two GM tubes to cover wide range from background upto 1000 R/hr (10 Sv/hr) in five different scales starting from 0.5 mR/hr upto 0 to 1000 R/hr (10 Sv/hr). As the name indicates, the detector can be moved telescopically away from the unit for measurement at a distance upto about 5 meters and the detector can be retrieved manually by telescopic arrangement. Another detector commonly employed for a wide range of detection applications is a scintillation detector (e.g., NaI(Tl)). By suitable choice of scintillator diameter (or shape) and thickness, from low background to high counting rates can be achieved. Detector should be calibrated before put in use.

[image: ]

FIG.  2  COMMONLY USED DETECTOR (TELETECTOR) IN INDUSTRIAL RADIOMETRY



4 GENERAL PROCEDURE FOR INDUSTRIAL RADIOMETRIC TESTING OF METALLIC COMPONENTS AND STRUCTURES

4.1 Fundamental Principles of Radiometric Testing

4.1.1 Gamma radiometric investigation relies on the principal of nucleonic measurement based on a simple yet sophisticated concept – the principle of attenuation. Type of exposure can be collimated narrow-beam or panoramic depending upon application. Fig. 3 represents a schematic diagram of a typical radiometry setup with parallel geometry. A beam of radiation emanating from the source container and directed towards the test specimen undergoes preferential absorption as it travels through the object. The extent of attenuation depends on composition and geometry of the test object as well as energy and type of radiation. The transmitted intensity undergoes little or no attenuation if there is very less attenuation in the beam path either due to very low density or very less thickness of the material in between the detector probe and the source. The amount of radiation detected by the detector is converted into an electrical signal which is processed further to derive relevant value such as dose rate by measuring system. It can be used to detect faults and to estimate loss of equivalent material thickness in relation to expected degree of attenuation through a standard configuration of the test specimen. 
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FIG. 3 SCHEMATIC DIAGRAM OF A TYPICAL RADIOMETRY SETUP	Comment by CHD: Comment on WC draft
Gamma rays shown with solid cylindrical shape in Fig. 3, it looks like a solid componets which passed through the speciment to be tested or evaluated. It should be shown with dotted line from source device up to detector to represent gamma rays to avoid confusion.

Proposed Change/Modified Wordings 	
It should be shown with dotted line from source device up to detector to represent gamma rays to avoid confusion.	Comment by Inno: The committee accepted the proposed changes.




4.1.2 As shown in the Fig. 3, in good geometric condition (narrow-beam geometry) i.e. when the thickness of the shield is low and the beam is parallel, contribution of scattered components is eliminated (buildup factor, B = 1). In broad-beam geometry in which photons are diverging and the shield is relatively thick, scattered component has to be taken into account (buildup factor, B > 1). The scattered radiation adds to the output intensity. For broad-beam geometry, transmitted intensity can be given by the following exponential relationship: 

                        

         	(2)

Where,

 and I are radiation intensities at a point before and after introduction of a shield of thickness x, µ is the linear attenuation coefficient, and B is called ‘build up factor’. It is the ratio of (primary component + scattered component) /primary component i.e, (P + S)/P. It depends on the thickness of shield, material (atomic number and density) of the shield and its attenuation characteristics µ. To determine buildup factor for variety of elements and mixtures, there are many methodologies exists. Most widely used are Berger’s and Taylor’s approximations. The Taylor’s approximation has been broadly customized through numerous studies for single-layer shields and has been found sufficiently precise to provide buildup information in the compounds and the elements tested for. Another approach is to use a transmission curve that accounts for buildup. Transmission curves are plots of transmission () verses shield thickness for various radioisotope sources. Buildup factors for some materials and example transmission curves can be found in the Radiological Health Hand book. As a rough guide, the buildup factor for thick slabs is about equal to the thickness of the absorber, measured in units of mean free paths (mfp) of the incident gamma-rays. It is approximately given by .

4.1.3 For practical purposes, Half Value Thickness (HVT =  = ) and Tenth Value Thickness (TVT =  = ) would be great advantage for shielding calculations. Attenuation and absorption coefficients can be found online at Institute of Standards and Technology (NIST) Photon and Charged-particle Data Center. Table 1 gives an approximate HVT and TVT values for several shielding materials for different radioisotope sources.



Table 1 Approximate HVT and TVT Values in Various Materials for Different Radioisotope Sources

(Clause 4.1.3)



		Sl. No. 

		Isotope Source

		Concrete

cm           

		Steel

cm

		Lead

cm

		Uranium

cm



		

		

		HVT

		TVT

		HVT

		TVT

		HVT

		TVT

		HVT

		TVT



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)

		(10)



		i) 

		Ir – 192

		4.5

		14.95

		1.27

		4.22

		0.48

		1.60

		0.28

		0.93



		ii) 

		Co – 60

		6.2

		20.6

		2.0

		6.0

		1.2

		4.0

		0.7

		2.2



		iii) 

		Cs-137

		4.8

		15.7

		1.6

		5.3

		0.65

		2.16

		--

		--





4.2 Industrial Radiometry Procedure (Including Safety Precautions)

4.2.1 Before commencing radiometry operations at a site, preparatory work need to be carried out which includes cordoning and shielding, grid marking and labelling on the test object, following regulations and guidelines on the work at heights/handling lead/usage of radioisotope sources etc. The sequence of steps involved in radiometry is given below.

4.2.2 In order to keep dose levels within limit for the radiation workers as well as public, cordoning is required for the area where radiometry is being done. If adequate distances are not available one may need additional shielding and use of collimator. The prescribed radiation limit along the cordon off may change according to the local/international rules and regulations. Please ensure the cordon-off distance calculation process by consulting with the regulatory body where the radiometry testing is to take place. While calculating cordoning off distance, consider the members of public at the cordon fence and not the radiation worker. Cordon off required area with fencing rope and radiation symbol. During the period of radiometry, Cordon off the working areas and display radiation sign caution board with expected radiation level at cordon off/entrance with the message “KEEP AWAY, RADIOMETRY IN PROGRESS” to warn against unauthorized presence inside or near the radiometry site. Make reflective signs during night time operation. The actual dose rates at the boundary shall be measured during trial exposure using a calibrated survey meter and the location of the boundary shall be rectified as necessary before subsequent exposures. The cordon off distance shall be determined on the basis of source activity, RHM of that source, weekly workload (no of exposures x duration of each exposure), occupancy factor outside the boundary and limitation of annual dose specified for public by the Competent Authority. The equation to evaluate cordon off distance is derived from the following equation.



Cordon-Off distance in the direction of primary beam:           (3)

Where

d    =   Cordon off distance in meters

W  =   Working hours in a week

A   =   Source present activity

T   =   Occupancy factor around the site (see Table 2)

RHM = Roentgen per hour per curie at 1 meter from given radioisotope source (see Table 3)

P = Public dose limit or prescribed radiation level along the cordon off 



Table 2 Values for T May be Used as a Guide for Planning Radiometric Work

(Clause 4.2.2)



		Sl. No.

		Values for occupancy factor (T)



		

		Nature of human occupancy

		Occupancy Factor (T)



		(1) 

		(2)

		(3)



		i) 

		Full

		1



		ii) 

		Partial

		1/4



		iii) 

		Occasional

		1/16







Table 3 Radiation Output for Commonly Used Radiometry Sealed Radioactive Isotopes

(Clause 4.2.2)



		Sl. No.

		Source

		Half life

		Radiation Output (RHM)

R/hr/Ci at 1 meter



		(1)

		(2)

		(3)

		(4)



		i) 

		Ir-192

		74.4 days

		0.48



		ii) 

		Co-60

		5.27 years

		1.30



		iii) 

		Cs-137

		33 years

		0.34







Exercise: Cesium-137 of 20 Curie is used in radiometry of Occasional Occupancy for a period of 5 hours per week. Calculate the cardon off distance. Assume prescribed radiation level along the cordon-off area is 2 mR/week(20 μSv/Week) and RHM of Cs-137 is 0.34 R/hr/Ci at 1m.

Solution:

Prescribed radiation level along the cordon-off area, P = 2 mR/week = 0.002R/week (20 μSv/week)

Cordon-Off distance in the direction of primary beam: d =   

                                                                                           = 

                                                                             = 32.6 meter

a) Prepare the specimen for radiometry testing by making different segments on the surface and label the grid points for taking measurements. Each measurement is averaged over a typical area of 10 square cm. Fig. 4 shows schematic representation of grid marking and labeling on high thickness specimen. Fig. 5 shows preparatory work for carrying out radiometry testing of high thickness specimens (Lead block and cask) in actual field setup.

b) Position the source and detector in the required exposure geometry for carrying out radiometry. Ensure proper connection of guide tube and cranking unit of the source.

c) By scanning the surface of the test specimen, measure radiation level (exposure rate typically in mR/hr or μSv/hr) at each of the grid points and note down the readings. Record all readings in a tabular form. Table 4 indicates a data recording format. 

d) Construct a line profile by plotting exposure rate v/s detector position on the circumference for flaw analysis. Results (that is, observation and acceptance/rejection decision) obtained from data analysis can be recorded. Based on the results correction action can be taken if faults such as misalignment of parts or welding defects are observed.

e) If hot spot is found, the grid point area can be further subdivided to identify more accurate location depending on application requirements.

Table 4 A Data Recording Form for Radiometry Work

(Clause 4.2.2)

		Segment/

grid point

		1

		2

		3

		4

		5

		6

		7

		8

		9

		…



		A

		

		

		

		

		

		

		

		

		

		



		B

		

		

		

		

		

		

		

		

		

		



		C

		

		

		

		

		

		

		

		

		

		



		D

		

		

		

		

		

		

		

		

		

		



		E

		

		

		

		

		

		

		

		

		

		



		F

		

		

		

		

		

		

		

		

		

		



		…

		

		

		

		

		

		

		

		

		

		























































FIG. 4 SCHEMATIC REPRESENTATION OF GRID MARKING AND LABELING ON HIGH THICKNESS SPECIMENS (FOR EXAMPLE, LEAD BLOCK AND CASK) FOR CARRYING OUT RADIOMETRY TESTING.











































FIG. 5 FIGURE ILLUSTRATING PREPARATORY WORK FOR CARRYING OUT RADIOMETRY TESTING OF A LEAD BLOCK (LEFT) AND A CASK (RIGHT) IN ACTUAL FIELD SETUP.



5 RADIATION PROTECTION IN RADIOMETRIC TESTING

Before undertaking any radiometry work, the regulatory requirements as established by the relevant regulatory bodies should be ensured. The appropriate standard operating procedure shall be established for handling radiatioactive source in accordance with the guidelines provided by the regulatory body. Some of the important factors for preparation of standard operating procedure are as follows as follows:

a) The radioactive source should be handled in the presence or supervision of Radiological Safety Officer (RSO). 

b) Wear personal monitoring TLD (Thermoluminescent Dosimeter)/film badge, Pocket dosimeter (charged).

c) Take a survey meter and check for its proper working condition such as battery check, calibration etc. and put it on before going near the source.

d) Check the radiation levels on the source shielded container/exposure device and ensure safe position of the source in the device. Conduct visual inspection of exposure device locks, drive cable condition, coupling, guide tube etc.

e) Carry the source along with its accessories such as remote handling tongs, lead pot, lead shots, fencing ropes, warning symbols etc. to the site.

f) Ensure protection requirements during exposure of source i.e connection of guide tube, cranking unit etc. 

g) Following safety precautions for working at heights shall be considered.

· Assess the risks by considering the height of the work site, duration and frequency and condition of the surface being working.

· Make sure work is properly planned, supervised and carried out by competent personnel.

· Ensure right type of equipment is used.

· Provide protection from falling objects.

· Consider emergency evacuation and rescue procedures.

· Ensure working personnel wearing personal protection equipment like helmet, gloves, aprons, eye protection glass and work shoes.

h) Lead is a widely used and highly effective means of shielding radiation. It is cheaper, easily available and can be cast in any shape. However, it is a toxic metal that can cause health effects if ingested or inhaled. For safe usage of lead materials,

· Always wear gloves when handling lead blocks.

· Wash hands thoroughly after handling lead and before leaving the site.

· Avoid putting labels or stickers on lead as they can make future reuse or recycling difficult.

· While lifting heavy lead blocks only lift one brick at a time, and avoid reaching or twisting.

In addition to the above recommendations, regulations and guidelines on the work at heights/handling lead/usage of radioisotope sources shall be followed.

6 PERSONAL QUALIFICATIONS

Personnel designated to carry out radiometry shall be trained, qualified and/or certified on the sealed radioisotope equipment. They should work safely in compliance with all relevant regulations and safety standards. They shall be familiar with operation of the equipment and shall have a good working knowledge of the equipment. Radiometry inspection shall be carried out under the supervision and presence of designated Radiological Safety Officer (RSO) approved by competent authority. 
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Nuclear Energy for Peaceful Application Sectional Committee, CHD 30

FOREWORD

(Formal clause shall be added later)

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Nuclear Energy for Peaceful Application Sectional Committee had been approved by the Chemical Division Council.

Tritium is one of the naturally occurring isotopes of hydrogen and is radioactive. There are 18 isotopologues of water one of which is HTO. Thus, making tritium an integral part of water molecule. Tritium is produced in stratosphere by spallation reaction of nitrogen with cosmic ray neutrons. The steady state inventory of tritium is about 11 g/day. The produced tritium is oxidised and leads to formation of tritiated water which reaches troposphere through the mixing layer between stratosphere and troposphere. This process is specially enhanced during the spring season and is known as spring leak. The time taken by the tritium from its production to enter the hydrological cycle is about 30 days. The environmental input of tritium is very low, hence, for measurement of tritium in natural waters preconcentration of tritium is essential. Environmental tritium plays an important role in estimating the residence time of water and evaluating the groundwater dynamics. The half-life of tritium is 12.43 years and with the available measurement techniques groundwater ages up to 50 years can be estimated. The residence time estimation provides a helpful insight into the aquifer longevity, thus helping in managing the aquifers sustainably.

The composition of the Committee, responsible for the formulation of this standard is given in Annex A.

In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision).




Indian Standard

MEASUREMENT OF ENVIRONMENTAL TRITIUM IN NATURAL WATER 



1 SCOPE

This standard prescribes the method for measurement of environmental tritium in natural water.

2 TERMINOLOGY

For the purpose of this standard, the definitions given below shall apply.

2.1 Isotopologues — Isotopologues are molecules that differ only in their isotopic composition. For example, water, whose hydrogen-related isotopologues are: “light water” (H2O), “semi-heavy water” with the deuterium isotope in equal proportion to protium (HDO), “heavy water” with two deuterium isotopes of hydrogen per molecule (D2O) and “super-heavy water” or tritiated water (T2O as well as HTO and DTO).

2.2 Spallation Reaction — Spallation is a violent reaction in which a target is bombarded by very high-energy particles. The incident particle, such as a proton, disintegrates the nucleus through inelastic nuclear reactions. The result is the emission of protons, neutrons, α-particles, and other particles.

2.3 Half-Life — Time required for a quantity of radioactive substance to reduce to half of its initial value.

2.4 Aquifer — An aquifer is a body of rock and/or sediment that holds groundwater.

2.5 Distillation — It is a process involving the conversion of a liquid into vapour that is subsequently condensed back to liquid form.

2.6 Isotopic Fractionation — Isotopic fractionation is defined as the relative partitioning of the heavier and lighter isotopes between two coexisting phases in a natural system.

2.7 Electrical Conductivity — It is a measure of a material's ability to carry an electrical current. The SI unit of electrical conductivity is siemens per metre (S/m).

2.8 Electrolysis — Electrolysis is the process of using electricity to split water into hydrogen and oxygen.

2.9 Stainless Steel 304 — The most common stainless steel. The steel contains both chromium (between 18 percent and 20 percent) and nickel (between 8 percent and 10.5 percent) combined with a maximum of 0.08 percent carbon), 1 percent Silicon (Si), 2 percent Manganese (Mn), 0.045 percent Phosphorus (P), 0.03 percent Sulphur (S) as per ASTM A276/A276M.

2.10 Cathode — It is the metallic electrode on which reduction takes place.

2.11 Anode — It is the metallic electrode where oxidation takes place.

2.12 Scintillator — It is a substance that emit fluorescence when exposed to radiation. It can be liquid.

2.13 Tritium Unit — Tritium activities are commonly described in terms of tritium units (TU), where 1 TU = 1 atom of tritium per 1018 atoms of hydrogen or 1 TU = 7.19 DPML−1 Disintegrations Per Minute per Liter (DPML−1)  of water = 0.118 Bq L−1 of water.	Comment by CHD: Comment on WC-draft 
Term DPML-1 should be explained	Comment by Inno: The committee accepted the proposed changes 

2.14 Figure of Merit — A numerical expression taken as representing the performance or efficiency of a given device.

3 SAMPLING

There are very few geochemical processes in nature that can alter the tritium content hence the sampling of environmental tritium is quite simple. In the field, samples are collected from water bodies like river, lakes and pond, dug wells, borewells, handpumps etc. For obtaining the representative water sample the wells are purged for 30 minutes or till a constant temperature is obtained. Then, water is collected in a 1 L bottle preferably having inner cap and brought to the laboratory for measurement. The sample need not be prefiltered nor any preservative need to be added for sampling water for tritium analysis.

4 PROCEDURE

4.1 Sample preparation for tritium counting involves four main steps. The first step is distillation of the collected water sample. About 500 mL of the sample is poured into a double-neck borosilicate glass round bottom flask with 24/29 and 26/19 joints. Small glass and ceramic beads are added to the flask to avoid bumping. The 26/19 joint of the round bottom is blocked with glass cork and the 24/29 joint is connected to the borosilicate glass condenser. The other end of the condenser is connected to the 500 mL borosilicate glass reagent bottle. The small opening in the condenser is connected to the silicon trap to release any excess pressure developed during distillation through a pin hole in the silicon trap. This setup (Fig. 1) ensures close system distillation, making the losses due to fractionation minimum and ensures less chances of pressure bursting of the glassware.



[image: ]

FIG. 1 DISTILLATION SETUP

4.2 The distillate is collected in a separate bottle and electrical conductivity (EC) is measured using pre-calibrated EC meter. EC of 10 µS/cm or below is ensured by repeating the distillation if needed. This step ensures that all the inorganic impurities are removed from the water samples so that the electrolytic cell does not corrode during electrolysis. 

4.3 The next step is the addition of sodium peroxide (90 % purity) to make the water conducting. Sodium peroxide (0.5 g) is added to 250 ml of distilled water samples. This addition leads to the release of oxygen gas and the resultant solution becomes alkaline (equation 1). The reaction involved is given in equation below.

			(1)

4.4 250 g by weight of this solution is added to electrolytic cells. A typical electrolytic cell consists of a perforated mild steel cathode of developed surfaces and a stainless-steel anode (SS-304). It is concentric in type and tubular in shape. The outer anode holds the sample while the perforated cathode is placed inside it and the two are electrically insulated from each other with a PTFE spacer at the bottom. At the top, the two cells are sealed together with a rubber O-ring which is smeared with a little silicon oil. The cathode is fitted with an outlet at the top for venting the hydrogen and oxygen gases generated during electrolysis. An actual image of a cell is given in Fig. 2. The difference in the cathode surface before and after development is shown in Fig. 3.

4.5 The selective enrichment of tritium is defined by separation factor given as equation 2.



				(2)





[image: cells]

FIG. 2 ANODE AND DEVELOPED CATHODE ELECTROLYTIC CELL

[image: E:\lockdown work diksha\Monograph\cell.jpg]

FIG. 3 CATHODE WITH AND WITHOUT DEVELOPMENT

4.6 Enrichment is done in the batch of twenty cells (see Fig. 4) out of these three are the standard spiked solution of known concentration, three are local water samples and fourteen are the sample cells. The cells are placed in a water bath connected to chiller unit. The cells are connected in series to a DC regulated power supply. The chillier unit is to keep the temperature of the system maintained to ~1˚C to 4 ˚C so the evaporation losses due to heat generation can be minimized. The constant current of ~5 A is applied at the beginning of electrolysis and the voltage of the system being ~76 V. As the volume reduces the current is reduced to avoid overheating. During the processes of electrolysis 250 ml of the solution is reduced to 13 ml, the enrichment factor of ~19 is achieved. As, 2.975 45 AH  Ah is required to reduce 1 ml of water, a total of 705 AH Ah are required for the complete process and this is achieved in approximately 7 days.	Comment by CHD: Should it be Ah (Ampere hour) ??	Comment by Inno: The committee accepted the proposed changes 

The reactions of electrolytic enrichment process are given in equation 3 & 4.

Anode (+)   :	   				(3)

Cathode (-) : 	 					(4)

[image: J:\ppts\tritium\new system.jpg]

Fig. 4 ELECTROLYSIS SETUP FOR TRITIUM ENRICHMENT

4.7 During the process of electrolysis, there is generation of gases like hydrogen and oxygen which are explosive. Hence, they need to be removed safely from the system. So, the generated gas is passed through the bubbler setup containing silicon oil and released into the environment. Secondly, the two electrodes are fitted with O-ring so if the pressure increases the joint pop-out and releases the pressure. As solution reduces hence the concentration of alkali increases. So before counting the alkali needs to be neutralized as it causes quenching of the scintillator. The sample is transferred into a 50 ml glass round bottom flask. To this ~2 g lead chloride (99 percent purity) is added to neutralise the increased alkalinity. The governing equation 5 is:

2NaOH + PbCl2  2NaCl + Pb(OH)2 				(5)

[image: ]

FIG. 5 NEUTRALISATION SETUP FOR SAMPLES POST ELECTROLYSIS

4.8 This solution is heated at ~150 ˚C and the condensate is collected through closed system setup (Fig. 5). 14 ml of Optiphase Hisafe scintillator (Perkin Elmer make) is added to the 8 g of the enriched sample in high-density polythene scintillation vials and counted in Quantallus 1 220 liquid scintillator (Fig. 6). 

[image: ]



FIG. 6 LKB QUANTALLUS 1 220



4.9 The sample is counted for 500 min. each (50 min each sample for 10 cycles). After counting, the cpm values are obtained by selecting the channel that has the best figure of merits (square of efficiency /background).

4.10 For quality assurance of the lab generated data, every batch has spiked samples and distilled water samples are added to keep consistency of measurement. The tritium values are reported in terms of tritium units (TU) where 1 TU is equal to 0.118 Bq/kg or 3.19 pCi/kg.



5 CALCULATION

The spike cells are used to calculate the enrichment parameter EP using the formula given by equation 6.



					(6)

Where, 



We = wt. of electrolyzed sample, W0 = wt. of initial sample = 250 g 



W = wt. of final sample = net wt. of electrolyzed sample - 0.4 g



Z s = enrichment factor, which is calculated using the following equation 7



		 					     	(7)



D.F. = dilution factor (total volume/std added, for spike preparation)



N s = W0 / W = mass reduction factor 



cpmspike = background corrected counts for spike solution.



The enrichment factor of an individual cell can be calculated using EP (Equ. 8)



						(8)



Tritium value in terms of TU (tritium unit) can be calculated by using the following formula (Equ. 9)



 					(9)



6 ERROR ESTIMATION

6.1 Errors in tritium measurement can be of three types 

a) Counting Error, 

b) Error due to enrichment,

c) Error due to pipetting and weighing etc. this is generally taken as 1%. 

For example, if for a sample of net count rate, A  a. the corresponding errors would be as follows (Equ. 10-14):



Counting error (a1) =  percent 					(10)



Enrichment error (a2) =         					(11)



  = percentage standard deviation in enrichment parameter from the standard.

 

a3 = 1%. 								(13)



Therefore, 



Total error = 	        				(14)





For tritium when reported in terms of TU the error will be as given in equation 15



						(15)
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Required Considerations for New BIS Standards

		Sl No.

		Subject Received From

		Title

		Additional Information

		Department Under Which Subject Will Fall



		1) 

		AERB, Mumbai

		Drinking Water

		Drinking water standards for Radionuclides (In line with

WHO Standards)

		



		2) 

		BARC, Mumbai

		Measurement of 234Th in sea water

		

		CHD 30 WP 2



		3) 

		BARC, Mumbai

		Measurement of Plutonium 239+240Pu, 238Pu and 241Am) in marine sediment

		

		CHD 30 WP 2



		4) 

		BARC, Mumbai

		Measurement of 226Ra by alpha spectrometry in marine sediment

		

		CHD 30 WP 2



		5) 

		BARC, Mumbai

		Measurement of uranium in sediment

		

		CHD 30 WP 2



		6) 

		BARC, Mumbai

		Measurement of 210Po in marine sediment

		

		CHD 30 WP 2



		7) 

		BARC, Mumbai

		Measurement of tritium in environmental and biological samples

		

		CHD 30 WP 2



		8) 

		BHAVINI, Kalpakkam

		Fly Back Transformer

		An Indian Standard (IS) specification is required for Fly

Back Transformers.

		



		9) 

		BHAVINI, Kalpakkam

		Flow Control Valve

		There are six different seat leakage classifications as defined by ANSI FCI 70-2. There is a need to establish an IS standard addressing the same aspect.

		



		10) 

		BHAVINI, Kalpakkam

		Power Frequency Converter/

Inverter

		There currently lacks a specific IS standard for the testing of Power Frequency Converters/Inverters in induction motor control applications. Establishing such a standard is  imperative to delineate the design criteria and outline comprehensive testing protocols.

		



		11) 

		BHAVINI, Kalpakkam

		Rectifier

		For controlled and Un-controlled Rectifier

		



		12) 

		BHAVINI, Kalpakkam

		DC-DC Converter

		DC Power Converter (Buck and Boost)

		



		13) 

		BHAVINI, Kalpakkam

		Nuclear Detector

		Design, Test Method and Acceptance Criteria

		CHD 30 WP 1

The proposed standard by Bhavini on Nuclear Detector — Design, Test Method, and Acceptance Criteria raised some clarification. While it may fit within CHD 30 WP 1, further clarification is needed due to the various types of nuclear detectors, each with their unique designs and testing methods. It was decided that the Member Secretary would request clarification from Bhavini regarding the specific type of nuclear detector they are seeking standardization for



		14) 

		BHAVINI, Kalpakkam

		EM Pump for Liquid Sodium

		Type of construction. Performance test procedure and acceptance criteria of Electromagnetic Pump (EM Pump)

		



		15) 

		BHAVINI, Kalpakkam

		Liquid Metal flow Measurement

		Methodology, Design, Testing and acceptance criteria

		



		16) 

		BHAVINI, Kalpakkam

		Sea Water Intake Tunnel

		Typically, the HI/ANSI standards are adhered to. However, there is a need for a new IS standard that elucidates the procedure for design and model study, along with its acceptance criteria.

		



		17) 

		BHAVINI, Kalpakkam

		Liquid Sodium Pressure Measurement

		Accurate measurement of liquid sodium pressure within the coolant loops in crucial for assessing system stability and understanding flow dynamics. The development of an IS standard is imperative to delineate the methodology for measurement and its effective implementation in sodium loops.

		



		18) 

		BHAVINI, Kalpakkam

		Inflatable seal for sodium

application

		The standard should delineate the composition and preparation of elastomers, the extrusion process, seal testing protocols, and criteria for acceptance.

		



		19) 

		BHAVINI, Kalpakkam

		Bellow and Frozen Valve for Sodium Service

		

		



		20) 

		BHAVINI, Kalpakkam

		Sodium Aerosol Detection Instrumentation

		

		



		21) 

		BHAVINI, Kalpakkam

		Sodium Level Measurement Probe

		

		



		22) 

		BHAVINI, Kalpakkam

		Reverse Buckling type

Rupture Disc for Sodium

Application

		

		



		23) 

		BHAVINI, Kalpakkam

		Snubbers for Sodium

Application

		

		



		24) 

		BHAVINI, Kalpakkam

		Encoders and Synchro for

Position Measurement

		

		



		25) 

		BHAVINI, Kalpakkam

		Mineral Insulated Heaters

and Mineral Insulated Cables

		

		



		26) 

		BHAVINI, Kalpakkam

		Potentiometer for Position

Measurement

		

		



		27) 

		BHAVINI, Kalpakkam

		Centrifugal Pumps for

Sodium System

		

		



		28) 

		IGCAR, Kalpakkam

		Standard for room temperature compression

testing of metallic materials

		

		



		29) 

		IGCAR, Kalpakkam

		Standard for high temperature compression

testing of metallic materials

		

		



		30) 

		IGCAR, Kalpakkam

		Standard for high

temperature torsion testing of

metallic materials

		

		



		31) 

		IGCAR, Kalpakkam

		Standard procedure for

irradiation creep testing

		

		



		32) 

		IGCAR, Kalpakkam

		Standard procedure for

fretting fatigue testing of

metallic materials

		

		



		33) 

		IGCAR, Kalpakkam

		Standard for Testing and

Acceptance of chiller (AHRI 551/591)

		

		



		34) 

		IGCAR, Kalpakkam

		Standard for Nuclear

Ventilation (ANSI 510)

		

		



		35) 

		IGCAR, Kalpakkam

		Testing of nuclear air

treatment (ANSI/ASME

N510-2007)

		

		



		36) 

		NPCIL-HQ Mumbai

		Protection of civil structures

exposed to marine

environment

		Testing and protection of reinforced concrete structure exposed to marine environment.

		



		37) 

		NPCIL-HQ Mumbai

		Procedure for Ultrasonic

Testing (UT)

		Procedure for Ultrasonic Testing (UT) for detection and characterization of IGSCC flaws in piping.

		



		38) 

		NPCIL-HQ Mumbai

		Standard on thermal barrier paint/coating

		Standard on paint/coating as a thermal barrier for concrete and metallic surfaces.

		



		39) 

		NPCIL-HQ Mumbai

		Preservation of stainless-steel components in marine environment

		Standard on preservation of stainless-steel components in marine environment.

		



		40) 

		NPCIL-HQ Mumbai

		Standard on measurement of two-phase flow in piping

		Standard on selection of transducers & their calibrations, measurement techniques, data analysis for measurement of two-phase flows in piping.

		



		41) 

		BRIT, Navi Mumbai

		Standard for measurement of radionuclides in food and environment.

		

		CHD 30 WP 4



		42) 

		BRIT, Navi Mumbai

		Standard on radiation protection during industrial radiography

		

		CHD 30 WP 4

The WP requested the Member Secretary to seek further clarification from BRIT regarding what is required in the standard. BRIT will be asked to provide a brief concept note on the topic



		43) 

		BRIT, Navi Mumbai

		Requirements for Radiation Processing of food utilizing ionizing radiation i.e. Gamma rays, Electron-beam and X-rays

		

		CHD 30 WP 4



		44) 

		BRIT, Navi Mumbai

		Practice of dosimetry in radiation processing of Food

		

		CHD 30 WP 4



		45) 

		BRIT, Navi Mumbai

		Standard for qualifying radiation sealed sources.

		AERB Standard exists on Testing and Classification of

Sealed Radioactive Sources (AERB/SS-3).

		CHD 30 WP 4

The WP noted the existence of the AERB document AERB/SS-3 on the subject at hand. There is now uncertainty regarding whether BRIT intends for it to become an Indian Standard or if a new standard on the same subject with additional requirements is desired. If AERB/SS-3 is to be adopted as an Indian Standard, it raises questions about whether AERB has any obligations to facilitate its transition. To resolve this, it was suggested that confirmation be sought from AERB before proceeding with any further steps. This confirmation will ensure clarity and alignment before initiating any actions











Requirement for Revision of existing BIS Standards

		Sl No.

		Subject Received From

		Revision of Existing IS

		To be modified as



		1) 

		BHAVINI, Kalpakkam

		IS-325 “Three-Phase Induction Motors – Specification”

		The measurement of locked rotor current represents a crucial facet of induction motor testing. This domain requires adaptation to align with the testing requirements of large-scale machinery.



Loading the machine poses challenges, particularly when dealing with high power capacities. It is essential to outline a comprehensive method for loading the machine, incorporating techniques such as the mixed frequency test method.



		2) 

		BHAVINI, Kalpakkam

		IS-5120 “Technical

Requirements for Roto-

Dynamic Special Purpose

Pumps.”

		A well-defined methodology outlining the experimental approach for measuring the Net Positive Suction Head (NPSH) required for a pump.



		3) 

		BHAVINI, Kalpakkam

		IS-941 “Specification for

Blower and Exhauster –for Fire Fighting”

		Numerous Indian manufacturers adhere to the AMCA standard for testing fans and blowers. There is a need to revise IS-941 and incorporate comprehensive performance tests.



		4) 

		IGCAR, Kalpakkam

		IS 1391- Room Air

conditioners – Specification, Part 2 Split Air Conditioners: Clause No: 5.3.5, Electrical cables used shall conform to IS 694: 1977

		Clause No: 5.3.5,

Electrical cables used shall conform to IS 694: 1977,

The electrical cable length shall be kept minimum 4Mtr to avoid further joints / replacement of cables at site during installation.



		5) 

		IGCAR, Kalpakkam

		IS 8130- Specification for

Conductors for Insulated

Electric Cables and Flexible Cords 



Clause No. 3.1, 



The material for conductor shall consist of plain aluminium. It shall be of one of the following grades with the corresponding tensile strength:

		Clause No. 3.1,

The material for conductor shall consist of plain aluminium.

The purity of Aluminium shall be 99.7% IACS or above and resistivity shall not exceed 0.02835 Ohm sq.mm / m

It shall be of one of the following grades with the corresponding tensile strength:



		6) 

		IGCAR, Kalpakkam

		IS 8130- Specification for

Conductors for Insulated

Electric Cables and Flexible

Cords



Clause No. 3.2, The

conductors shall be made

from high conductivity

Copper rods complying with IS: 613-1964*. The conductors shall consist 9f tinned pr untinned annealed copper as may be specified.

		Clause No. 3.2, The conductors shall be made from high conductivity

Copper rods complying with IS: 613-1964*. The conductors shall consist

9f tinned pr untinned annealed copper as may be specified.

The purity of copper shall be 99.97% IACS or above

and resistivity shall not exceed 0.0017241 Ohm

sq.mm / m



		7) 

		IGCAR, Kalpakkam

		IS 5831- Specification for VC Insulation and Sheath of Electric Cables; 



Table-1 Test Requirements for PVC Insulation,



xiii) Thermal stability

For test temperature 200° C

Type A, time 80 minutes (min)

Type B, time 100 minutes

(min)

Type C, time 100 minutes

(min)



		TABLE 1 Test Requirements for PVC Insulation, xiii)

Thermal stability

For test temperature 200°C

Type A, time 120 minutes (min)

Type B, time 140 minutes (min)

Type C, time 140 minutes (min)

As per IS 9766

Table-1 Requirements for Class I Flexible PVC

Compounds for Electrical Wires and Cables







		8) 

		IGCAR, Kalpakkam

		IS 5831- Specification for

PVC Insulation and Sheath of Electric Cables



Table-1 Test Requirements for PVC Sheath,



xi) Thermal stability For test temperature 200° C

ST-1, time 40 minutes (min)

ST-2, time 80 minutes (min)

		Table-1 Test Requirements for PVC Sheath,

xi) Thermal stability

For test temperature 200° C

ST-1, time 60 minutes (min)

ST-2, time 120 minutes (min)

As per IS 9766

Table-1 Requirements for Class I Flexible PVC

Compounds for Electrical Wires and Cables



		9) 

		IGCAR, Kalpakkam

		IS 5831- Specification for

PVC Insulation and Sheath of Electric Cables 



Clause No. 3.1



The insulation or sheath shall consist of a compound based on one of the following materials, which have been suitably compounded and processed to meet the requirements of this standard:

a) Polyvinyl chloride (PVC),

b) Suitable co-polymers of which the major constituent shall be vinyl chloride,

c) Mixture of (a) and (b).

		Clause No. 3.1

The insulation or sheath shall consist of a compound based on one of the following materials, which have been

suitably compounded and processed to meet the requirements of this standard:

a) Polyvinyl chloride (PVC),

b) Suitable co-polymers of which the major constituent shall be vinyl chloride,

c) Mixture of (a) and (b).

d) 

The inner sheath shall be extruded or nonextruded. If extruded, the density of PVC compound shall be 1.58 g/cu.cm (maximum)



		10) 

		IGCAR, Kalpakkam

		IS 7098-1; Specification for Cross-linked Polyethylene Insulated PVC Sheathed Cables



Table-1 Properties of XLPE Insulation



iv) Hot set

a. Treatment: Temperature: 200°C +/- 3 % Time under load: 15 minutes Mechanical load: 20 N per sq.cm

b. Elongation under load: 175 %, (max)

c. Permanent elongation (set) after cooling: 15%(max)

		Table-1 Properties of XLPE Insulation

iv) Hot set

a. Treatment: Temperature: 200°C +/- 3 % Time under load: 15 minutes Mechanical load: 20N per sq.cm

b. Elongation under load: 60 %, (max)

c. Permanent elongation (set) after cooling: 15%(max)



		11) 

		IGCAR, Kalpakkam

		IS 7098-2; Specification for Cross-linked Polyethylene Insulated PVC Sheathed Cables



Table-1 Properties of XLPE Insulation



iv) Hot set

d. Treatment: Temperature: 200°C +/- 3 % Time under load: 15 minutes Mechanical load: 20 N per sq.cm

e. Elongation under load: 175 %, (max)

Permanent elongation (set) after cooling: 15%(max)

		



		12) 

		IGCAR, Kalpakkam

		IS 7098-2; Specification for Cross-linked Polyethylene Insulated PVC Sheathed Cables



Clause No. 6 Screening



The screening shall consist of one or more of the following, as specified:

a. Non-metallic semi conducting tape,

b. Non-metallic semi conducting compound, and

c. Non-magnetic metallic tape wire, strip or sheath.

d. Non-metallic semi-conducting tape, insulation, second layer of semi-conducting tape, water blocking tape and final metallic tape (copper)

		Clause No. 6 SCREENING

6.1 The screening shall consist of one or more of the

following, as specified:

a. Non-metallic semi-conducting tape,

b. Non-metallic semi-conducting compound, and

c. Non-magnetic metallic tape wire, strip or sheath.

d. Non-metallic semi-conducting tape, insulation, second layer of semi-conducting tape, water blocking tape and final metallic tape(copper)



Note: Water blocking tape and copper tape dimension shall be described separately.



		13) 

		IGCAR, Kalpakkam

		IS 7098-2; Specification for Cross-linked Polyethylene Insulated PVC Sheathed Cables 



Clause No. 7; Fillers and Inner Sheath & Clause No. 8 Armouring

		For Polymer – Aluminium – polymer (Poly-Al-poly tape) tape, a separate clause shall be introduced in between Clause No. 7 FILLERS AND INNER SHEATH &

Clause No. 8 ARMOURING

Note: Tape dimension shall be described separately.
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  Required Considerations for New BIS Standards  


Sl  No.  Subject  Received  From  Title  Additional  Information  Department Under  Which Subject Will  Fall  


1)    AERB,  Mumbai  Drinking Water  Drinking water  standards for  Radionuclides (In  line with   WHO  Standards)   


2)    BARC,  Mumbai  Measurement of  234 Th in  sea water   CHD 30 WP 2  


3)    BARC,  Mumbai  Measurement of  Plutonium  239+240 Pu,  238 Pu  and  241 Am) in marine  sediment   CHD 30 WP 2  


4)    BARC,  Mumbai  Measurement of  226 Ra by  alpha spectrometry in  marine  sediment   CHD 30 WP 2  


5)    BARC,  Mumbai  Measurement of uranium  in sediment   CHD 30 WP 2  


6)    BARC,  Mumbai  Measurement of  210 Po in  marine sediment   CHD 30 WP 2  


7)    BARC,  Mumbai  Measurement of tritium in  environmental and  biological samples   CHD 30 WP 2  


8)    BHAVINI,  Kalpakkam  Fly Back Transformer  An Indian Standard  (IS) specification is  required for Fly   Back Transformers.   


9)    BHAVINI,  Kalpakkam  Flow Control Valve  There are six  different seat  leakage  classifications as  defined by ANSI  FCI 70 - 2. There is a  need to establish an  IS standard  addressing the same  aspect.   


10)    BHAVINI,  Kalpakkam  Power Frequency  Converter/   Inverter  There currently lacks  a specific IS  standard for the  testing of Power  Frequency  Converters/Inverters  in induction motor  
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ISOTC 85_SC 2

				ISO/TC 85/SC 2

		Ballot Type		Reference		Title		Start date		End date		Working Group		Level of Interest (High, Low or Medium)		Details of Exterts

		CD		ISO/CD 20041-2		Tritium and carbon-14 activity in gaseous effluents and gas discharges of nuclear installations — Part 2: Determination of tritium and carbon-14 activities by bubbling method		29"-"Aug"-"2023		21"-"Nov"-"2023		WG 14		High		1.Dr Vandana Puhlani EMAD BARC, vanpulh@barc.gov.in,25590380, 2. Dr. Saradhi EMAD, 25590782,ivs@barc.gov.in

		CD		ISO/CD 16659-2		Ventilation systems for nuclear facilities — In-situ efficiency test methods for iodine traps with solid sorbent — Part 2: Radioactive CH3I method		5"-"Jan"-"2024		1"-"Mar"-"2024		WG 23		Medium		1. Dr Manish Joshi, BARC, mjoshi@barc.gov.in, 25592334, 2) Sh. R.B. Rakesh, HPD, BARC; rbrakesh@barc.gov.in; 25590921

		CD		ISO/CD 19581		Measurement of radioactivity — Gamma emitting radionuclides — Rapid screening method using scintillation detector gamma-ray spectrometry		5"-"Feb"-"2024		29"-"Apr"-"2024		WG 17		High		Dr. PramilaSawant, RSSD, BARC, pramillas@barc.gov.in;  2) Dr Vandana Puhlani EMAD BARC, vanpulh@barc.gov.in,25590380

		CD		ISO/CD 16659-3		Ventilation systems for nuclear facilities — In-situ efficiency test methods for iodine traps with solid sorbent — Part 3: Cyclohexane gas leakage rate method		20"-"Feb"-"2024		14"-"May"-"2024		WG 23

		NP		ISO/NP 25190		Monitoring and internal dose assessment for radiation workers handling plutonium		9"-"Apr"-"2024		2"-"Jul"-"2024		WG 13		withdrawn

		DIS		ISO/DIS 18510-1		Measurement of radioactivity in the environment — Bioindicators — Part 1: General guide for the sampling, conditioning and pre-treatment		29"-"Apr"-"2024		22"-"Jul"-"2024		WG 17		Medium		1.Dr Vandana Puhlani EMAD BARC, vanpulh@barc.gov.in,25590380

		NP		ISO/PWI 22761		Radiological protection — Assessment of external exposures to individuals in case of radiological or nuclear emergencies		21"-"Jun"-"2024		13"-"Sep"-"2024		WG 25		Medium		1.Dr A K Bakshi, RP&AD ,akbakshi@barc.gov.in, 25595151, 2.  Dr. R K B Yadav, rkby@barc.gov.in, 25593926

		DIS		ISO/DIS 18518		Magnetic fusion facilities — Requirements for the safety systems raised by the application of the superconducting technology		9"-"Jul"-"2024		1"-"Oct"-"2024		WG 23		Low

		DIS		ISO/DIS 24427		Radiological protection — Medical proton accelerators — Requirements and recommendations for shielding design and evaluation		19"-"Aug"-"2024		11"-"Nov"-"2024		WG 23		High		1. Dr. T. Palaniselvam, pselvam@barc.gov.in, 25598653, 2. Dr Rajesh Kumar, RPAD, 25598716, rajeshr@barc.gov.in

		NP		ISO/NP 25409		Radiological protection — Radioactivity measurements — Methodology for the evaluation of the personal radon exposure		26"-"Aug"-"2024		18"-"Nov"-"2024		WG 17		High		10 Dr. Bijay Sahoo; RPAD, BARC; bijay@barc.gov.in; 25598619  2) Dr. S.K. Sahoo, HPD; BARC, sksbarc@barc.gov.in

		DIS		ISO/DIS 15382 (Ed 3)		Radiological protection — Procedures for monitoring the dose to the lens of the eye, the skin and the extremities		2"-"Sep"-"2024		25"-"Nov"-"2024		WG 19		High		1. Dr Kshama Srivastav, RPAD, BARC, kshamas@barc.gov.in, 25598690, 2 Rohit Yadav, RPAD, BARC,rohityadav@barc.gov.in, 25598746

		DIS		ISO/DIS 19361 (Ed 2)		Measurement of radioactivity — Determination of beta emitters activities — Test method using liquid scintillation counting		2"-"Sep"-"2024		25"-"Nov"-"2024		WG 17		High		1. Dr. Vandana Puhlani,EMAD BARC, vanpulh@barc.gov.in,25590380 2. Dr Pramilla Sawant, RSSD, pramillas@barc.gov.in



ISO/CD 19581



ISOTC 85_SC 5

				ISO/TC 85/SC 5

		Ballot Type		Reference		Title		Start date		End date		Working Group		Level of Interest (High, Low or Medium)		Details of Exterts

		NP		ISO/NP 23682		Determination of uranium(VI) in TBP-aliphatic diluents — Raman spectrometry		3"-"Aug"-"2023		26"-"Oct"-"2023		WG 1

		NP		ISO/NP 24012-1		Test of buffer material under coupled thermo-hydro-mechanical conditions for geological disposal of high-level radioactive waste — Part 1: Swelling pressure test		19"-"Aug"-"2023		11"-"Nov"-"2023		WG 5

		DIS		ISO/DIS 6863		Nuclear fuel technology — Preparation of spikes for isotope dilution mass spectrometry (IDMS)		30"-"Jan"-"2024		23"-"Apr"-"2024		WG 1

		NP		ISO/NP 24389-2		Management of radioactive waste from nuclear facilities — Part 2: Pre-disposal		7"-"Feb"-"2024		1"-"May"-"2024		WG 5

		CD		ISO/CD 8345-1		Guidelines for managing knowledge to support radioactive waste management — Part 1: Purpose and Overview of ISO 8345 and Introduction to Knowledge Management		10"-"Feb"-"2024		6"-"Apr"-"2024		WG 5

		NP		ISO/PWI 22280		Principles of groundwater remediation targets for in-situ leaching uranium mining		29"-"Apr"-"2024		22"-"Jul"-"2024		WG 5

		DIS		ISO/DIS 8939		Decommissioning of medical cyclotron		9"-"Sep"-"2024		12"-"Feb"-"2024		WG 13

		DIS		ISO/DIS 7097-1 (Ed 2)		Nuclear fuel technology — Determination of uranium in solutions, uranium hexafluoride and solids — Part 1: Iron(II) reduction/potassium dichromate oxidation titrimetric method		13"-"Sep"-"2024		6"-"Dec"-"2024		WG 1

		AWI		ISO/NP 24389-3		Management of radioactive waste from nuclear facilities — Part 2: Pre-disposal		yet to be received		yet to be received		WG 5

		AWI		ISO/AWI 11932		Activity measurements of solid materials considered for recycling, re-use or disposal as non-radioactive waste		yet to be received		yet to be received		WG 5





ISOTC 85_SC 6

				ISO/TC 85/SC 6

		Ballot Type		Reference		Title		Start date		End date		Working Group		Level of Interest (High, Low or Medium)		Details of Exterts

		NP		ISO/PWI 19991.2.3		Reactor technology — Experimental magnetic confinement fusion reactor — Supersonic molecular beam injection fueling technique for nuclear fusion devices		31"-"Oct"-"2023		23"-"Jan"-"2024		WG 2

		NP		ISO/PWI 22996.2		Reactor Technology — Fission Research Reactor — Design and Operation		23"-"Apr"-"2024		16"-"Jul"-"2024		WG 2

		NP		ISO/PWI 23010.2		Reactor Technology — Technical specifications for Fission Research Reactor — Waste and Decommissioning		3"-"May"-"2024		26"-"Jul"-"2024		WG 2

		CD		ISO/CD 17838-1		Design and performance evaluation of emergency core cooling system strainer for pressurized water reactor nuclear power plants — Part 1: General principles		3"-"Jul"-"2024		11"-"Sep"-"2024		WG 3

		CD		ISO/CD 18075		Steady-state neutronics methods for power-reactor analysis		30"-"Aug"-"2024		25"-"Oct"-"2024		WG 1





ISOTC 147_SC 3

				ISO/TC 147/SC 3

				Reference		Title		Start date		End date		Working Group		Level of Interest (High, Low or Medium)		Details of Exterts

		DIS		ISO/DIS 13165-4		Water quality — Radium-226 — Part 4: Test method using alpha spectrometry		3"-"Jun"-"2024		26"-"Aug"-"2024		WG 16
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Highlighted in red need to be withdrawn and in green need to be added

		ISO Committee No.

		ISO Committee Name

		Updated nominations

		Contact details


(Address, email, contact number)






		ISO/TC 85




		Nuclear energy, nuclear technologies, and radiological protection

		Dr. D. K Aswal, Chairman, CHD 30,

		Bhabha Atomic Research Centre, Mumbai


dkaswal@barc.gov.in

 022-25593603



		

		

		Dr. B K Sapra, Convener, CHD 30:SC1

		Bhabha Atomic Research Centre, Environmental Monitoring & Assessment Division, Mumbai


bsapra@barc.gov.in

9969085628



		

		

		Shri Ajay K Lal


Scientist E


(Committee Member)

		Bureau of Indian Standards


hchd@bis.gov.in



		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)




		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		ISO/TC 85/NSAG

		Nuclear Safety Advisory Group

		Dr. D. K Aswal, Chairman, CHD 30,




		Bhabha Atomic Research Centre, Mumbai


dkaswal@barc.gov.in

 022-25593603



		

		

		Dr. B K Sapra, Convener, CHD 30:SC1

		Bhabha Atomic Research Centre, EnvironmentalMonitoring & Assessment Division, Mumbai


bsapra@barc.gov.in

9969085628



		

		

		

		



		

		

		

		



		

		

		Shri Pushpendra Kumar


ScientistC


(Document Monitor)

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		ISO/TC 85/CAG

		Chairman advisory group

		Dr. D. K Aswal, Chairman, CHD 30,




		Bhabha Atomic Research Centre, Mumbai


dkaswal@barc.gov.in

 022-25593603






		

		

		Dr. B K Sapra, Convener, CHD 30:SC1

		Bhabha Atomic Research Centre, Environmental Monitoring & Assessment Division, Mumbai


bsapra@barc.gov.in

9969085628



		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member) 


Role needs to be changed as Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		ISO/TC 85/WG 1

		Terminology

		Dr. B K Sapra, Convener, CHD 30:SC1

		Bhabha Atomic Research Centre, Environmental Monitoring & Assessment Division, Mumbai


bsapra@barc.gov.in

9969085628



		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		ISO/TC 85/WG 3




		Dosimetry for radiation processing

		Dr. B K Sapra, Convener, CHD 30:SC1

		Bhabha Atomic Research Centre, Environmental Monitoring & Assessment Division, Mumbai


bsapra@barc.gov.in

9969085628



		

		

		Shri Pushpendra Kumar


Scientist B


(Committee Member)


Role needs to be changed as Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		ISO/TC 85/WG 4

		Management systems and conformity assessment

		Prof. M P Ram Mohan


Shri Pushpendra Kumar


Scientist B


(Committee Member)


Role needs to be  Document monitor

		Indian Institute of Management Ahmedabad, Ahmedabad


mprmohan@iima.ac.in







ISO/TC 85/SC 2 “RADIOLOGICAL PROTECTION”


		ISO Committee No.

		ISO Committee Name

		Updated nominations 

		Contact details


(Address, email, contact number)



		ISO/TC 85/SC 2

		Radiological protection

		Dr. D K Aswal, Chairman, CHD 30

		Bhabha Atomic Research Centre, Mumbai


dkaswal@barc.gov.in

 022-25593603



		

		

		Dr. S K Jha, Convener, CHD 30:SC2

		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Shri Pushpendra Kumar


Scientist B


(Committee Member)

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri Ajay K Lal


Scientist E


(Committee Member)

		Bureau of Indian Standards


hchd@bis.gov.in



		ISO/TC 85/SC 2/AG 1

		Advisory Group

		Dr. S K Jha, Convener, CHD 30:SC2

		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as  Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		ISO/TC 85/SC 2/WG 2

		Reference radiation fields

		Dr. S K Jha, Convener, CHD 30:SC2


IGCAR and BRIT to nominate the experts




		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Dr. Sunil K. Singh, 


RSSD, BARC

		RSSD,  Bhabha Atomic Research Centre, Mumbai


bhusunil@barc.gov.in

022-25595075



		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as  Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Dr. Ashok Kumar Bakshi


BARC, Mumbai

		Bhabha Atomic Research Centre, Mumbai


akbakshi@barc.gov.in

022-25505151



		ISO/TC 85/SC 2/WG 13

		Monitoring and dosimetry for internal exposure

		Dr. S K Jha, Convener, CHD 30:SC2




		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Dr.Pramila Sawant, BARC, Mumbai

		Bhabha Atomic Research Centre, Mumbai


pramillas@barc.gov.in



		

		

		Dr. Minal Y. Nadar

		RSSD, Bhabha Atomic Research Centre, Mumbai


minalyn@barc.gov.in

022-25598286



		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as  Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri Hemant Patni, RSSD

		RSSD, Bhabha Atomic Research Centre, Mumbai


patnihk@barc.gov.in

022-25595351



		

		

		

		



		

		

		Shri D. P. Rath

		HPD, Bhabha Atomic Research Centre, Mumbai


dprath@barc.gov.in

022-25597014



		ISO/TC 85/SC 2/WG 14

		Air control and monitoring

		Dr. S K Jha, Convener, CHD 30:SC2

		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as  Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri Sureshkumar M. K.

		HPD, Bhabha Atomic Research Centre, Mumbai


smk@barc.gov.in

022-25595041



		

		

		Shri Sanjay Singh

		HPD, Bhabha Atomic Research Centre, Mumbai 


singhs@barc.gov.in

022-25591120



		

		

		Shri B. K. Rana

		RPAD, Bhabha Atomic Research Centre, Mumbai


bkrana@barc.gov.in;barendragargi@gmail.com

0657-2318081 9182015469



		

		

		Ms. Aditi C. Patra

		HPD, Bhabha Atomic Research Centre, Mumbai


aditic@barc.gov.in

022-2559



		

		

		Dr. Vandana Puhlani 

		EMD, BARC, Mumbai 


vanpulh@barc.gov.in

25590380



		

		

		Dr. Saradhi

		EMAD,  BARC, Mumbai  


ivs@barc.gov.in

25590782



		ISO/TC 85/SC 2/WG 17

		Radioactivity measurements

		Dr. S K Jha, Convener, CHD 30:SC2

		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175






		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as  Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Dr. Vandana Puhlani




		EMAD, Bhabha Atomic Research Centre, 


vanpulh@barc.gov.in


022-25590380






		

		

		Dr S. K. Sahoo

		HPD, Bhabha Atomic Research Centre, Mumbai


sksbarc@barc.gov.in

022-25598267



		

		

		Shri Sunil K. Singh




		RSSD,  Bhabha Atomic Research Centre, Mumbai


bhusunil@barc.gov.in

022-25595075






		

		

		Smt. Sonali Bhade

		RSSD, Bhabha Atomic Research Centre, Mumbai 


sonali@barc.gov.in

022-25592426



		

		

		Shri Amar D. Pant

		EMAD, Bhabha Atomic Research Centre, Mumbai 


amarp@barc.gov.in

022-25593207



		

		

		Ms. Sangeeta J. Sartandel

		EMAD, Bhabha Atomic Research Centre, Mumbai


sangjs@barc.gov.in

022-25598331



		

		

		Dr.Pramila Sawant, BARC, Mumbai

		Bhabha Atomic Research Centre, Mumbai


pramillas@barc.gov.in



		

		

		Dr. Bijay Sahoo

		RPAD, BARC


 bijay@barc.gov.in

 25598619



		ISO/TC 85/SC 2/WG 18

		Biological dosimetry

		Dr. S K Jha, Convener, CHD 30:SC2




		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		DrBKSapra, BARC

		Bhabha Atomic Research Centre, Environmental Monitoring & Assessment Division, Mumbai


bsapra@barc.gov.in

9969085628



		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as  Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri Nagesh Bhat

		RP&AD, BARC, Mumbai


nageshnb@barc.gov.in

022-25593968



		

		

		Shri R. K. Chaurasia

		P&AD BARC, Mumbai,


rajeshc@barc.gov.in

022-25592643



		

		

		Shri Manish K. Mishra,

		EMAD, BARC, Mumbai,


manishkm@barc.gov.in

022-25590379



		

		

		Shri Sreeja Menon

		HPD, BARC, Mumbai,


sreeja@barc.gov.in



		ISO/TC 85/SC 2/WG 19

		Individual monitoring of external radiation

		Dr. S K Jha, Convener, CHD 30:SC2




		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as  Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Dr. Ashok Kumar Bakshi


BARC, Mumbai

		Bhabha Atomic Research Centre, Mumbai


akbakshi@barc.gov.in

022-25505151



		

		

		Dr. S.M. Pradhan

		RPAD, BARC, Mumbai smppms@barc.gov.in, 022-25598752






		

		

		Shri P. Ashok Kumar

		HPD, BARC, Mumbai


ashokkp@barc.gov.in

022-25592718



		

		

		Shri R. B. Rakesh

		RSSD, BARC, Mumbai


rbrakesh@barc.gov.in

022-25590921



		

		

		Shri V. Shrinivas

		HPD, BARC, Mumbai,


vshree@barc.gov.in

022-25592578



		

		

		Shri Gopal P. Verma

		HPD, BARC, Mumbai,


gpv@barc.gov.in

022-25597026



		

		

		Dr Kshama Srivastav

		RPAD, BARC


kshamas@barc.gov.in

25598690



		

		

		Shri Rohit Yadav

		RPAD, BARC


rohityadav@barc.gov.in,


 25598746



		ISO/TC 85/SC 2/WG 20

		Illicit trafficking in radioactive material 

		Dr. S K Jha, Convener, CHD 30:SC2




		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as  Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Dr. Rajoo Kumar

		AERB



		

		

		Dr. R K B Yadav

		RSSD, BARC rkby@barc.gov.in, 25593926



		ISO/TC 85/SC 2/WG 21

		Dosimetry for exposures to cosmic radiation 

		Dr. S K Jha, Convener, CHD 30:SC2

		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Shri Pushpendra Kumar


Scientist B


(Committee Member)

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Dr. T. Palani Selvam

		RPAD, BARC


pselvam@barc.gov.in, 25598653



		

		

		Dr. Ashok Kumar Bakshi


BARC, Mumbai

		Bhabha Atomic Research Centre, Mumbai


akbakshi@barc.gov.in

022-25505151



		

		

		Shri Devesh R. Mishra

		RP&AD, BARC, Mumbai


devesh@barc.gov.in

022-25590599



		

		

		Rupali Pal

		RP&AD, BARC, Mumbai


rupalir@barc.gov.in

022-25598692



		

		

		Shri N. S. Rawat

		RP&AD, BARC, Mumbai


naru@barc.gov.in

022-25592217



		

		

		Shri V. N. Jha

		HPD, BARC, Mumbai


jhavn@barc.gov.in

HYPERLINK "mailto:Jhavn1971@gmail.com"Jhavn1971@gmail.com

0657-2731231 



		

		

		Dr Manish Joshi

		BARC


mjoshi@barc.gov.in

 25592334



		

		

		Sh. R.B. Rakesh

		,HPD, BARC


rbrakesh@barc.gov.in

25590921



		

		

		Dr Rajesh Kumar

		RPAD, 


rajeshr@barc.gov.in

25598716,



		ISO/TC 85/SC 2/WG 22

		Dosimetry and related protocols in medical applications of ionizing radiation

		Dr. S K Jha, Convener, CHD 30:SC2

		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as  Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Dr Rajesh Kumar

		RP&AD, BARC, Mumbai ,25598716, rajeshr@barc.gov.in



		

		

		Shri Neeraj Dixit,

		AERB, Mumbai,


neerajdixit@aerb.gov.in

022-25990664; 8291056927



		

		

		Shri S. D. Sharma

		RP&AD, BARC, Mumbai


sdsharma@barc.gov.in

022-25598713



		

		

		Shri Sudhir Kumar

		RP&AD, BARC, Mumbai


sudhirku@barc.gov.in

022-25598656



		

		

		Shri Kamaldeep

		HPD, BARC, Mumbai,


kdeep@barc.gov.in

022-24146059 ext 223



		

		

		

		



		ISO/TC 85/SC 2/WG 23

		Shielding and confinement systems for protection against ionizing radiation

		Dr. S K Jha, Convener, CHD 30:SC2

		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Shri Pradeep Bhargav

		HPD, BARC, Mumbai


pradeepb@barc.gov.in

022-25592350



		

		

		Dr. T. Palani Selvam

		RPAD, BARC pselvam@barc.gov.in, 25598653



		

		

		Shri P. Srinivasan

		HPD, BARC, Mumbai,


psri@barc.gov.in

022-25592652



		

		

		Ms. Chitra S.

		HPD, BARC, Mumbai,


chitra@barc.gov.in

022-25593630



		

		

		Shri Brij Kumar,

		HPD, BARC, Mumbai


brij@barc.gov.in

022-25590378



		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as  Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		ISO/TC 85/SC 2/WG 25

		Radiation monitoring of the population and responder in nuclear/radiological emergencies

		Dr. S K Jha, Convener, CHD 30:SC2

		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175






		

		

		Sh. K D Singh

		Atomic Energy Regulatory Board, Mumbai



		

		

		Shri R. K. B. Yadav

		RSSD, BARC, Mumbai


rkby@barc.gov.in

022-25593926



		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as  Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri S K Pawar, AERB,




		Atomic Energy Regulatory Board, Mumbai


skpawar@aerb.gov.in

9969152121



		

		

		Shri M. Harikumar

		HPD, BARC, Mumbai,


mhari@barc.gov.in

9446310707



		

		

		Shri Rajesh Sankhla

		RSSD, BARC, Mumbai,


rsankhla@barc.gov.in

022-25598326



		

		

		Shri Gopal P. Verma

		HPD, BARC, Mumbai,


gpv@barc.gov.in

022-25597026



		

		

		Shri Anirudh Chandra

		RSSD, BARC, Mumbai,


anirudhc@barc.gov.in

022-25593012



		

		

		Dr A K Bakshi

		RP&AD, BARC, Mumbai


akbakshi@barc.gov.in

 25595151



		

		

		Dr. R K B Yadav

		RP&AD, BARC, Mumbai


rkby@barc.gov.in

 25593926





ISO/TC 85/SC 5: NUCLEAR INSTALLATIONS, PROCESSES, AND TECHNOLOGIES


		ISO Committee No.

		ISO Committee Name

		Updated nomination 

		Contact details


(Address, email, contact number)



		ISO/TC 85/SC 5

		Nuclear Installations, processes and technologies

		Dr. D K Aswal, Chairman, CHD 30

		Bhabha Atomic Research Centre, Mumbai


dkaswal@barc.gov.in

 022-25593603



		

		

		Shri K. Venkataramana


Convener of CHD 30 : SC 3

		Health Safety and Environment Group, NPCIL, Mumabi


kventataramana@npcil.co.in

022-25995087






		

		

		Shri Pushpendra Kumar


Scientist B


(Committee Member)

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri Ajay K Lal


Scientist E


( Committee Member)

		Bureau of Indian Standards


hchd@bis.gov.in



		

		

		Shri. Tinku Krishnan

		NPCIL


tinkukrishnan@npcil.co.in

022-25991140


9448999740



		ISO/TC 85/SC 5/WG 1

		Analytical methodology in the nuclear fuel cycle

		Shri K. Venkataramana


Convener of CHD 30 : SC 3

		Health Safety and Environment Group, NPCIL, Mumabi


kventataramana@npcil.co.in

022-25995087






		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as  Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri. Surendra Mishra

		NPCIL


smishra@npcil.co.in

mishrsurendra@gmail.com

022 25994656


9869367943



		

		

		Shri. R.M. Tripathi

		NPCIL


rmtripathi@npcil.co.in

triprmt@gmail.com

022-2599-5507


9969432542



		

		

		Shri. M.K. Kaushal

		NPCIL


mkaushal@npcil.co.in

mkaushal77@gmail.com

22-25994608


9869842692



		ISO/TC 85/SC 5/WG 4 

		Transportation of radioactive material 

		Shri K. Venkataramana


Convener of CHD 30 : SC 3

		Health Safety and Environment Group, NPCIL, Mumabi


kventataramana@npcil.co.in

022-25995087






		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as  Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri. Rakesh Tiwary

		NPCIL


rakesht@npcil.co.in

rktgkp@gmail.com

022-25991848


9969276691



		

		

		Shri. J. Bahuguna

		NPCIL


jbahuguna@npcil.co.in

jbbahuguna@gmail.com

022-25991024



9404423822



		

		

		Shri. V. Nagarajan

		NPCIL


vnagarajan@npcil.co.in

nagutaps12@gmail.com

022-25991856


9422673553



		

		

		Shri. Ravindra R Pal

		NPCIL


ravindrapal@npcil.co.in

ravindrapal2655@gmail.com

022 2599 2655



		ISO/TC 85/SC 5/WG 5

		Characterisation and waste management

		Shri K. Venkataramana


Convener of CHD 30 : SC 3

		Health Safety and Environment Group, NPCIL, Mumabi


kventataramana@npcil.co.in

022-25995087






		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri. Amit Vartak

		NPCIL


amitvartak@npcil.co.in

avartak83@gmail.com

022-25994236



9869585116



		

		

		Shri. Vikas D

		NPCIL


vikasd@npcil.co.in

vikas9476@gmail.com

022-25991913



9969649764



		

		

		Shri. V. Nagarajan

		NPCIL


vnagarajan@npcil.co.in

nagutaps12@gmail.com

022-25991856


9422673553



		ISO/TC 85/SC 5/WG 8

		Nuclear criticality safety

		Shri K. Venkataramana


Convener of CHD 30 : SC 3

		Health Safety and Environment Group, NPCIL, Mumabi


kventataramana@npcil.co.in

022-25995087






		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as  Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri. Surendra Mishra

		NPCIL


smishra@npcil.co.in

mishrsurendra@gmail.com

022 25994656


9869367943



		

		

		Shri. R.M. Tripathi

		NPCIL


rmtripathi@npcil.co.in

triprmt@gmail.com

022-2599-5507


9969432542



		

		

		Shri. M.K. Kaushal

		NPCIL


mkaushal@npcil.co.in

mkaushal77@gmail.com

22-25994608


9869842692



		ISO/TC 85/SC 5/WG 13

		Decommissioning, decontamination, dismantling and remediation

		Shri K. Venkataramana


Convener of CHD 30 : SC 3

		Health Safety and Environment Group, NPCIL, Mumabi


kventataramana@npcil.co.in

022-25995087






		

		

		Shri Pushpendra Kumar


Scientist C

(Committee Member)


Role needs to be changed as Document monitor 

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri. Amit Vartak

		NPCIL


amitvartak@npcil.co.in

avartak83@gmail.com

022-25994236



9869585116



		

		

		Shri. Vikas D

		NPCIL


vikasd@npcil.co.in

vikas9476@gmail.com

022-25991913



9969649764



		

		

		Shri. Rakesh Tiwary

		NPCIL


rakesht@npcil.co.in

rktgkp@gmail.com

022-25991848


9969276691



		

		

		Shri. J. Bahuguna

		NPCIL


jbahuguna@npcil.co.in

jbbahuguna@gmail.com

022-25991024



9404423822



		

		

		Shri. K. Girish Kumar

		NPCIL


kgirishkumar@npcil.co.in

kgirishkumar72@gmail.com

022-25991839



9869264020





ISO/TC 85/SC 6:  REACTOR TECHNOLOGY


		ISO Committee No.

		ISO Committee Name

		Updated nominations 

		Contact details


(Address, email, contact number)



		ISO/TC 85/SC 6

		Reactor technology

		Dr. D K Aswal, Chairman, CHD 30

		Bhabha Atomic Research Centre, Mumbai


dkaswal@barc.gov.in

 022-25593603



		

		

		Shri K. Venkataramana


Convener of CHD 30 : SC 3

		Health Safety and Environment Group, NPCIL, Mumabi


kventataramana@npcil.co.in

022-25995087






		

		

		Shri Pushpendra Kumar


Scientist B


( Committee Member)

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri Ajay K Lal


Scientist E


( Committee Member)

		Bureau of Indian Standards


hchd@bis.gov.in



		

		

		Shri. Surendra Mishra

		NPCIL


smishra@npcil.co.in

mishrsurendra@gmail.com

022 25994656


9869367943



		

		

		Shri. R.M. Tripathi

		NPCIL


rmtripathi@npcil.co.in

triprmt@gmail.com

022-2599-5507


9969432542



		

		

		Shri. M.K. Kaushal

		NPCIL


mkaushal@npcil.co.in

mkaushal77@gmail.com

22-25994608


9869842692



		ISO/ 85/SC 6/CAG

		Chair Advisory group 

		Convener, CHD 30:SC 3

		Yet to be nominated 



		

		

		Shri Pushpendra Kumar


Scientist B


(Committee Member)


Role needs to be change as Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		ISO/TC 85/SC 6/WG 1

		Power reactor analyses and measurements

		Shri K. Venkataramana


Convener of CHD 30 : SC 3

		Health Safety and Environment Group, NPCIL, Mumabi


kventataramana@npcil.co.in

022-25995087






		

		

		Shri Pushpendra Kumar


Scientist B


(Committee Member)


Role needs to be change as Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri. Surendra Mishra

		NPCIL


smishra@npcil.co.in

mishrsurendra@gmail.com

022 25994656


9869367943



		

		

		Shri. R.M. Tripathi

		NPCIL


rmtripathi@npcil.co.in

triprmt@gmail.com

022-2599-5507


9969432542



		

		

		Shri. M.K. Kaushal

		NPCIL


mkaushal@npcil.co.in

mkaushal77@gmail.com

22-25994608


9869842692



		ISO/TC 85/SC 6/WG 2

		Research and test reactors

		Shri K. Venkataramana


Convener of CHD 30 : SC 3

		Health Safety and Environment Group, NPCIL, Mumabi


kventataramana@npcil.co.in

022-25995087






		

		

		Shri Pushpendra Kumar


Scientist B


(Committee Member)


Role needs to be change as Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri. Surendra Mishra

		NPCIL


smishra@npcil.co.in

mishrsurendra@gmail.com

022 25994656


9869367943



		

		

		Shri. R.M. Tripathi

		NPCIL


rmtripathi@npcil.co.in

triprmt@gmail.com

022-2599-5507


9969432542



		

		

		Shri. M.K. Kaushal

		NPCIL


mkaushal@npcil.co.in

mkaushal77@gmail.com

22-25994608


9869842692



		ISO/TC 85/SC 6/WG 3

		Power reactor, siting, design, operation, and decommissioning

		Shri K. Venkataramana


Convener of CHD 30 : SC 3

		Health Safety and Environment Group, NPCIL, Mumabi


kventataramana@npcil.co.in

022-25995087






		

		

		Shri Pushpendra Kumar


Scientist B


(Committee Member)


Role needs to be change as Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri.  S.N. Malatesha

		NPCIL


nmalatesha@npcil.co.in

022-25992154



		

		

		Shri. Ravi Poolla

		NPCIL


pravi@npcil.co.in

022-25994111


9969103602



		

		

		Smt. Vibha Hari

		NPCIL


vibhahari@npcil.co.in

vibhahari.vh@gmail.com

022-25995087


9969773866


9082781571



		

		

		Dr. R. Ranjan

		NPCIL


rranjan@npcil.co.in

rajivranjan_barc@yahoo.com

022-25994407


9757052920



		

		

		Shri. Tinku Krishnan

		NPCIL


tinkukrishnan@npcil.co.in

022-25991140


9448999740



		

		

		Shri. Varun Kumar Mishra

		NPCIL


varun@npcil.co.in

varun.vatts@gmail.com

022-25994337


9757424895



		

		

		Shri. Rajesh Kumar Chaudhary

		NPCIL


rajeshchaudhary@npcil.co.in

rkc.mech@gmail.com

02225994317


9757010021





ISO/TC 147/SC 3: NUCLEAR INSTALLATIONS, PROCESSES, AND TECHNOLOGIES


		ISO Committee No.

		ISO Committee Name

		Updated nominations 

		Contact details


(Address, email, contact number)



		ISO/TC 147/SC 3/ ADG 1

		Future standardization work on radioactivity measurements

		Dr. S K Jha, Convener, CHD 30:SC2




		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Shri Pushpendra Kumar


Scientist B


(Committee Member)

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		

		

		Shri Ajay K Lal


Scientist E


(Committee Member)

		Bureau of Indian Standards


hchd@bis.gov.in



		ISO/TC 147/SC 3/WG 13

		Gamma spectrometry 

		Dr. S K Jha, Convener, CHD 30:SC2




		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Dr Aditi C Patra

		HPD, BARC


aditic@barc.gov.in


022-25592245



		

		

		Dr. Sanu Raj

		EMAD, BARC, Mumbai


sanuraj@barc.gov.in


022-25598297



		

		

		Shri Pushpendra Kumar


Scientist B


(Committee Member)


Role needs to be change as Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532



		ISO/TC 147/SC 3/14

		ICP/MS

		Dr. S K Jha, Convener, CHD 30:SC2




		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Dr. Suchismita Mishra

		EMAD BARC


suchim@barc.gov.in


022-25598432



		

		

		Dr. S K Sahoo

		HPD, Bhabha Atomic Research Centre, Mumbai


sksbarc@barc.gov.in

022-25598267



		

		

		Shri Pushpendra Kumar


Scientist B


(Committee Member)


Role needs to be change as Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

8218509621



		ISO/TC 147/SC 3/15

		Liquid scintillation counting and proportional counting 

		Dr. S K Jha, Convener, CHD 30:SC2




		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Shri Pushpendra Kumar


Scientist B


(Committee Member)


Role needs to be change as Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

8218509621



		

		

		Dr Pramilla Sawant

		RSSD, BARC


022-25592138


pramillas@barc.gov.in



		

		

		Dr Vandana 


Pulhani

		EMAD, BARC


vandananpulh@barc.gov.in, 25590380



		

		

		Smt. Sonali Bhade

		RSSD, Bhabha Atomic Research Centre, Mumbai 


sonali@barc.gov.in

022-25592426



		

		

		Dr. Priyanka J. Reddy

		RSSD, Bhabha Atomic Research Centre, Mumbai 


pjreddy@barc.gov.in

022-25598386



		ISO/TC 147/SC 3/16

		Alpha Spectrometry

		Dr. S K Jha, Convener, CHD 30:SC2




		Bhabha Atomic Research Centre, Mumbai


skjha@barc.gov.in

9833008175



		

		

		Dr Rosaline Mishra

		RPAD, BARC


rosaline@barc.gov.in


022-25598723



		

		

		Dr S K Sahoo

		HPD, Bhabha Atomic Research Centre, Mumbai


sksbarc@barc.gov.in

022-25598267



		

		

		Shri Pushpendra Kumar


Scientist B


(Committee Member)


Role needs to be change as Document monitor

		Bureau of Indian Standards


dpushpendra@bis.gov.in

011 2360 8532






image1.emf
ANNEX I-A.docx


ANNEX I-A.docx
ANNEX I-A

(Item 3.2.1)

COMPOSITION OF NUCLEAR ENERGY FOR PEACEFUL APPLICATIONS SECTIONAL COMMITTEE CHD 30

PRESENT SCOPE 

a) To formulate Indian Standards for Nuclear Energy (for peaceful applications), for terminology, units and symbols, specifications in the field such as: 

· Materials for nuclear services (radioactive & non-radioactive), methods of sampling and test for physical, chemical, and isotopic analysis of various materials, Specifications for nuclear grade chemicals.

· Radiological protection - specifications for personal protective equipment’s, individual monitoring, area & personal monitoring devices & their calibration.

· Nuclear energy including nuclear fuel cycle & technology, reactor technology & technology related to application of ionizing radiations.

· Safety and environment surveillance in all the plants using and/or producing ionizing radiations.

OTHER ACTIVITIES 

a) To identify & recommend suitable ISO/IEC standards for adoption as Indian Standards.

b) To participate in the work of ISO/TC 85 Nuclear Energy and its subcommittees, ISO/TC 147/SC 3 Radioactivity Measurements in Water.

DETAILS OF LAST MEETINGS

		No. of Meeting

		Date

		Place



		28th 

		28-12-2023

		Hybrid, Delhi



		29th 

		15-05-2024

		Virtual



		30th 

		11-11-2024

		Virtual







CHAIRMAN: Dr. D K Aswal, OS & Director, Health, Safety & Environment Group, BARC



		Sl

No

		Organization Represented

		Principal/

(Alternate) Member

		Meetings attended



		

		

		

		28th 

		29th 

		30th 

		Total





		1. 

		Atomic	Energy Regulatory Board, Mumbai

		  Shri. N. Khandelwal (Shri. Jaydeb Mandal)

 

		-

		-

		√

		1/3



		1. 

		Atomic Mineral Directorate, Hyderabad

		 Dr. T S Sunilkumar

 (Dr. B Mahalakshmi)

		-

		√

		√

		2/3



		1. 

		Bhabha Atomic Research Centre , Mumbai

		 Dr. B K Sapra

(Dr. S K Jha/ Dr. H J Pant)



		√

		√

		√

		3/3



		1. 

		Bharat	Heavy	Electricals Limited, Trichy

		Shri R Ravi Varma 

(Shri M Arun Kumar)





		√

		-

		-

		1/3



		1. 

		Board	of	Radiation	and

Isotope Technology (BRIT), New Delhi

		 Shri N.   

 Jayachandran, 

(Dr. Vijay Kadwad)



		-

		-

		-

		0/3



		1. 

		Defence	Research	& Development Organisation, Jodhpur

		Dr. Pradeep Narayan

		√

		√

		-

		2/3



		1. 

		Directorate General of Quality Assurance, Ministry of Defence, New Delhi

		Shri R N Aparajit

(Lt. Col Devashish De)

Shri B G Shinde

		√

		-

		√

		2/3



		1. 

		Electronics Corporation of India Ltd., Hyderabad

		 Shri P C Swain

 (Shri P Sudhakar)

		-

		-

		-

		0/3



		1. 

		Heavy Water Board, Mumbai

		Ms. Ananya Verma

		√

		-

		-

		1/3



		1. 

		Indian Rare Earths Ltd. Research Centre, Mumbai

		Shri D Singh

 (Dr. B R Mishra)

		-

		√

		√

		2/3



		1. 

		Indian Nuclear Society, Mumbai 

		Nomination Awaited

		C

		-

		-

		-



		1. 

		Indira	Gandhi	Centre	for Atomic Research, Kalpakkam

		 Dr. K. Sundararajan

(Shri S. Chandrasekaran)



		-

		√

		-

		1/3



		1. 

		Institute For Plasma Research, Gandhinagar



		  Dr. Sudhirsinh Vala

		C

		-

		√

		1/2



		1. 

		Institute of Physics, Bhubaneswar                                                



		 Nomination Awaited

		C

		-

		-

		-



		1. 

		National Institute of Technology, Jalandhar

		Shri Rohit Mehra

		

		

		√

		



		1. 

		Nuclear Power Corporation of India Ltd., Mumbai,

		 Shri K. Venkataramana

  (Ms Vibha Hari)

		√

		√

		√

		3/3



		1. 

		Raja Ramanna Centre for Advanced Technology, Indore



		 Nomination Awaited

		C

		-

		-

		-



		1. 

		Tata Memorial Centre, Mumbai

		Dr Rituraj Upreti

(Dr. Ashish Jha)

		√

		-

		√

		2/3



		1. 

		Uranium Corporation of India Ltd., Jharkhand

		 Dr. C. K. Asnani

 (Dr. P. K. Tamrakar)

		√

		√

		√

		3/3



		1. 

		In Personal Capacity 

		Shri Bhaskar Pandit

		√

		-

		√

		2/3







CHD 30 : P 01



Scope: Advisory Panel    



Composition: 



		Sl.

No.

		Organization Represented

		Principal/(Alternate)

Member



		1.

		Bhabha Atomic Research Centre, Mumbai

		Dr. H J Pant, Convenor



		2

		Bhabha Atomic Research Centre, Mumbai

		Dr. B K Sapra



		3.

		Bhabha Atomic Research Centre, Mumbai

		Dr. S K Jha



		4.

		Nuclear Power Corporation of India Ltd., Mumbai

		Dr. K. Venkataramana
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