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ABOUT INSIC-2023 CONFERENCE 

Nuclear energy is an inevitable choice to achieve deep decarbonisa�on,since it 

is the largest source of base load power with minimum carbon footprint. This 

energy transi�on is crit al t to mi ate the climate change and to limit the rise in 
0the global average temperature to 1.5C  . Sustainable scenario for year 2050 

envisages three-to four-fold increase in nuclear power genera�onwhich along 

with other clean energy sources can achieve net zero emission target leading to 

a sustainable energy future.

  

INSIC-2023 aims to bring together global experts from industry, R&D 

organisa�ons and a ademia to deliberate on the dirrec�onsor decarbonisasa�on 

with nuclear as an essen�al oundaa�on of this transi�on.

The conference will mainly consist of invited talks by experts and industry leaders, 

contributory posters, panel discussions and industrial exhibi�on.

Indian Nuclear Society (INS) is a registered society of nuclear professionals and 

boasts membership of over 5000 life members and 70 corporate members. 

It was established in 1988 with an aim to promote and efffectely y u�lise 

Nuclear Science and Technologies for the benefit of society while maintaining 

interna�onal s fety standards.

Since 1989, INS has been organizing its Annual Conferences on the topics of 

current interest in nuclear science and technology. INS holds seminars, 

webinars, and poster compe��on designed for outreach programs. It brings 

out a quarterly newsle�er highligh�ng the research and development in 

Nuclear Science & Technology in India.

INS website is enriched with informa�on about various topics of nuclear 

science and engineering in the form of recorded lectures series in simple 

language and presenta�onmade especially for common man desirous to know 

about nuclear. INS has also conducted joint programs with interna�onal nuclear 

socie�es in the past.

ABOUT INDIAN NUCLEAR SOCIETY
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NUCLEAR POWER CORPORATION OF 
INDIA LIMITED (NPCIL)

 
Nuclear Power Corporation of India Limited (NPCIL) is a blic to Pu Sec r

Enterprise under the administ control of the Department of Atomic rative 

Energy (DAE), of Government  India. 

NPCIL is responsible for construction, commissioning and design, 

operation of nu power reactors. NPCIL is presently operatinclear g 23 

commer al ci nuclear power reactors with an installed capacity of 7480 

MW. The reactor fleet ris two Boiling Water Reactors (BWRs), 19 comp es 

Pre suris sed Heavy Water Reactors (PHWRs) including one 100 MW 

PHWR at Rajasthan (owned by DAE, ment of IndGovern ia) and two VVER 

reactors of 1000 MW capacity each. Atomic Power Project Kakrapar 

(KAPP) Unit 3, the first in s 700 MWe PHWR of the country, digenou

commenced c m peration on June 30, 2023.o mercial o  

NPCIL is i ting large expansion program to address tmplemen a he y energ

security of the country & the climate change goals. NPCIL has 9 more 

reactors under co  with a total capacity of 7500 MW. Prenstruction -project 

activities at new hi re o d ple' alsites, w ch we acc rde ‘in princi approv  

by the G f India, h ve overnment o a been i o en ble ch of nitiated t a early laun

projects at these Being a responsible corporate sites. body,  NPCIL

conducts several activities benefitting the society under its Corporate 

Social Responsibility (CSR) and implements several projects related to 

Sustainable Development.  

NPCIL - FUELLING A POWERFUL FUTURE 

At COP-26, India announced to the world
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TOPICS OF THE CONFERENCE

 

•  Road to net zero emission and the energy mix for the future 

•  Growth of Genera� n III and III+ nuclear reactors - accelerated growth 

and cost  reduc�on  

•  Advanced nuclear reactors: SMR, HTGCR, MSBR etc 

•  Life extension  and management of aging nuclear reactors 

•  Nuclear hydrogen  

•  
Emerging

 
technologies in support of nuclear power deployment, security 

and safety
 

•
 

Regulatory
 

framework and challenges for emerging nuclear technologies
 

•
 

Industry
 

preparedness and par�cip a�on
 

•
 

Policies and public
 

acceptance of nuclear energy
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Alloy-800 tubes are one of the most cri�cal tubes in the Nuclear Power plant. These 

tubes with lengths up to 26m are required in U bend and shot peened surface 

condi�on for the 700 MWe PHWR Steam Generators (SGs) under construc�on by 

NPCIL. Alloy-800 is used in the Nuclear Steam Generators as tube material for its 

inherent stress corrosion, creep and high temperature strength proper�es. 

Erstwhile these tubes for all the earlier reactors were imported. The challenging task 

of indigenous development and supply of these cri�cal tubes on par with 

interna�onal quality standards was taken up at NFC, Hyderabad. The development 

of these tubes began with a pilot order from NPCIL for Alloy-800 U bend tubes for 

700 MWe PHWRs covering all the bend radii required for fabrica�on of the Steam 

Generator. This was followed by a bulk order from M/s. L&T for 8 sets of SG tubes 

(~20,000 tubes) and 3 sets (~7500 tubes) from BHEL. Presently, manufacturing of 

tubes for 40 sets of SGs for NPCIL under Fleet mode (10x700 Mwe PHWRs) is in 

progress. 
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Fig-3a. Nozzle 

configuration  
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difference, etc. a special purpose gauge block, suitable for all 72 radius ranging from 91 
to 1014 mm was designed and commissioned at NFC.

j) Straightness measurement on surface plate (13m long):

One of the cri�cal requirements of the U bend tubes is straightness measurement. 
This requires a very long surface plate with precise alignment along the length. A 
Granite surface plate (Fig-9) with 8 precisely cra�ed blocks, aligned over 13m length 
was developed indigenously and installed with an accuracy of 50 microns over the
en�re length for measuring the straightness of the U Bend tube.

Fig-10. Boroscopy of 26m long tubes

l) Metallurgical, Corrosion, Mechanical and Chemical tests:

Stress corrosion tes�ng in boiling liquid MgCl2 is one of the most crucial test for this 
m a t e r i a l .  T h i s  t e s t  w a s  c a r r i e d  o u t  o n  t h e  U  b e n d  t u b e  t o
cer�fy its resistance against stress corrosion cracking. Product Chemical analysis,
Metallography, grain size, IGC, SCC and tensile tes�ng at room (RT) as well as
elevated temperatures (HT @350oC) were carried out for these tubes as required
in the specifica�on.

Packing is one of the most cri�cal opera�ons in case of SG tubes, as total 2489 Nos of 
tubes covering 72 different bend radii (91 to 1014 mm CLR) required for
one set of Steam Generator are to be packed in 89 rows with alternate odd
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A schema�c of the primary heat transport circuit 
illustra�ng the passive shutdown capability of AHWR 
is shown in Figure 3. The core power distribu�on is 
also required to be as flat as possible to facilitate 
natural circual�on. This feature restricts the power 

producded in a channel and therefore the core size and the global power is 
op�mised to 750 MWth. The op�mised cluster is shown in Figure 4a. The 
equilibrium core layout and core flux distribtuion is shown in Fugures 4b and 4c. 
The neutronics and the thermal hydraulics is strongly coupled and safety analysis 
has been perfomed using coupled simualitons to arrive at a desired power 
distribtuion [13].  Detailed experimental studeis were done in one-to-one thermal 
facility to demonstarte natural circula�on.
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The light water based PWR type SMRs are perceived 
as an ideal candidate to replace coal fired plants. 
The modular design aids in easy fabrica�on or 
factory assembled pressure vessel and easily 
transported to any plant site. The small core, small 
less than about 2.0 m in diameter, puts a lot of 
challenge on the core power distribu�on and heat 
removal. The core reac�vity and fuel management 

require to be addressed in a more rigorous way than currently opera�ng reactors. 
If the radioac�vity release in limited to the plant boundary itself, these reactors 
can be located even in populated zones and has higher level of radiological safety. 
The enhanced safety objec�ve requires a stricter control that all the feedbacks are
to be nega�ve and manifest as fast as possible. The general schema�c of an SMR 
is shown in Figure 8 [22]. Several countries are looking at different designs of 
SMRs for power produc�on, strategic as well as non-power applica�ons.

Figure 8 : Illustra�on of a light water 
small modular nuclear reactor (SMR)
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Book Review: Nuclear Fuel Cycle
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In India we talk of energy security in terms of nuclear fuel!  It is not realised by many 
that Uranium material used in U.S. nuclear power reactors is largely imported because 
it's cheaper to buy from other countries.  In 2022, 95% of the uranium purchased by 
U.S. nuclear power plant operators originated in other countries. USA imports 41% of 
share of world uranium and China's share of imports is 52% . Together they gobble 93 
percent of world uranium!

Do You Know?

Dr. M.R. Iyer
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Inaugura�on of INS-NEHED 23 Ar�ficial Intelligence in 
Nuclear Safety 

A slide from 
Prof. BN Jagatap’s talk 

Shri S. Malhotra 
delivering his talk

Dr Tyagi, BHU 
delivering his talk on Neutrons
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The views and opinions expressed by the authors may not necessarily be that of INS.
INS Newsle�er is published by Dr M.G.R. Rajan on behalf of Indian Nuclear Society, Project Square,

Anushak�nagar, Mumbai- 400094. E-mail: indiannuclearsociety@gmail.com • Tel: (+91) 022 25598327
This issue is designed by Sharda Sta�onery & Xerox, Mumbai.
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