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May the new year be filled with new adventures, new
opportunities, and endless possibilities.

Samvidhan Diwas (Constitution L

,’.o Samvidhan Diwas (&pnsstiobseroerd
/;?‘iNovember every year, to commem
| Constitution of India. On 26th
|Assembly of I ndia adopted the Cq
into effect from 26th January 19

?_?—*wA pl edge taking ceremony was of
‘celebration on 26 November 2025.
|l PR staff me mber s | ead t he Dir
"Administrative Officer, both in

The staff members passionately t
~ allegiance to the consti Gutiinarega

Director, Dr. Tapas Gangul i an
admini stering the pl edcg

| PR Staff members taking the Constitution Day
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Doctor al Research Spotl i gh't

An engineering study of concepts for heat
sized tokamak fusion reactors by

Realization of fusion energy requires demonstration of cor
cal power, however, currently this seems possible only for
duction, t-héezmdplewanver eactors can establish a robust techr
plant is needed to identify and fill the R&D gaps on t me \
the Dbl anket and its conversion to electricity has been s
Q = 2.8, pulse |l ength of 3000s and dwell time of 1000s][ 1]
solid breeder bl anket concept is introduced. The entire c
sector cont-moduhgs?7 Awtwin module represents a toroidall.\
using a unique arrangement of radially stacked breeder/ mul
heat extraction efficiency, €ENSUT i N Raw' Al 2|2 oot ~ut
~500AC from t hR, brredngkieotnd e feirindee nt h

equation is solved to simulate the y h e
modul e during pulse and dwell ti me. d
thicknesses are optimized to ensure e
within the operational | imits.

The results obtained have been ver.i a
For power conversion studies, prel.i p a
generator and heat exchangers have A
to obtain steady power from a pul se S
stesdywte power generation necessite E

System (ESS). HITEC molten salt as
ed. The heat received duringuat he pmn
is stored and wused to drive the po
study of steam Ra@Q®2 nBr awtcdre, c yamlde S

to find out optimization par & 3] .
parameters, the SCO2 Brayton cycl ¢ L i
compared to the Ranki ne cycle. R ¥ ]} f(nc
bl anket is about 42.2%, whereas it i5s itg.avF?.L. wat i L0
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Publications:

1]Pi yush Prajapati, S. P. Deshpande, P. ANh e rMaayla,anHa | ylLs.i sSwe
concept for a moderate DQiFzusdonolsaimakhcuaindn Teedhabdrogy (2

2]1Prajapati Pi yush, Paritosh Chaudhur iMe sSihgn sahnad | C oPnapdaarsiasl oa
Generator Concepts and Power Conokeurssiioonn BEXhygeil neese rfionrg Faunsdi o

3]Piyush Prajapati, b PSwieshiConbeslkspamddérom Spherical cbhok mdal
Wat-epnol ed oBluamlaet Engi neering and Design 176, 113024 (202



Large Cryogenic Plant and Cryosystper

The LCPC Division is involved in-ctufe qgaeveleopriedRiL)ofpl menlti w

can be useful for fusion machines needing high magnetic fi
(~few tens of crores of degree centigrade) pl as ma. HRL p
involves complex cryogenic technol ogy, simultaneous cool i
mont hs and |l arge scale cooling power . LCPC division too
devel opment . I't involves various devefliopmeadats € xX dkhan dd rgsh,
bi metallic pipe joints, metallic filters for filtrattrameo
sensor s, |l iquid helium | evel sensor s, |l iquid helium trans
oil removal Ssystems, Aut omatic warm gas manhagement systel
pl ant . Such developments not only benefi't the HRL develo
temperature technol ogi es. Design, pr etycttyepgnsng sarsd eanss e mhb lay
stringent tests at al/l these | evels |l ed to the successful
cooling at 3 different levels: 1) 600 W refrigeratiorn daiton
rate 4#2M2Bar At present, plant reinstallation at new | ocati

combined with SST1 cryo division and named as CTD (cryoger
These following are the major devel opments made by the LCF

Cold Box System of HRL plant

The devel oped HRL pl ant has main 2 systems: Hel i um compr €
(CBS) . CBS houses all col d c omripgon ehnetast (enxacihnalnyg e?r s¢g o 3p akcet! ip
purifier, six Cryogenic valves, cryogenic helium fl-@6&8@pt
l iquid helium within a vacuum chamber. I't takes helium ga
compressor . Complete architecture of the cold component |

and i mpl e-mensed in

4 - e Wy /4 4/ e W
Assembly inside cold box afTtep oiLlcoMrdaptpdd@ i um col d box w
structure

Compact-fplhatheat exchangers

Al | 7 (3 types) vacuu-mi brhrpat Akomangemspl(RBFEE) of the in
manufactured, tested compl esselregamndiygpen dq Hell y .u rgFtiHheatai na ey, poeb
He) and osttréeéamotfyRe wdrnd HeidtirmgamdN. These PFHEs were des
s as prototype for 1 kw ' - ~* T e W

good, these could be wused X
present indi genous hel i um 3-stream plate-fin
are made of aAlUB0 @3 umT e g Ne3texchanger

thickness 0.2 mm, serrate ;. eamplate-
fin height 3 to 7 mm, f i fin heat
(these parameters are ne a exchanger
rameters) . The Helium | €
stream) and external (to 2-stream plate-
< 5 3mblaCd | tr/s. fin LN2-cooled

heat exchanger
The tested ther mal perfor

3% deviation) to the desi .
Di fferent tiypehedt peéxackrange



Large Cryogenic Plant and Cryosystcer

Compressor and Oi l Removal System ( CORS)

CORS is to provide compressed and oil free helium at a me«
bar. CORS circulates helium in closed | oop with CBS and i
helium to CBS. This has been developed by converting an
this conversion process main involvements are devel opment
warm gas management system to operate in closed | oop with
course | eak tightness is primary requirement

Suction pipe line

Enclosed Discharge pipe line
COMDressor

Pressure
control valves

01 instruments

Hel ium Compressor and oi l remo@@lf syspPRrB | evel oi l me a

Automation System of Hel HENES—

For HRL plant operation, . ~o..

is required to have cont { o
pressure and suction pr EI>
Thi s aut omadi occnronsy et enmo W;%ﬁ
devel ofn@disen Based on i e
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valves of CORS to mainta mm?’_ il -
and suction pressur e, W ® Hesese Ao ot

. . . L kooo
di fferneonnti naflf and nomina -
- - . . TT101 PCV102

automation mimic diagral P10 e -

1.1220 Bar

which operator can rese
the computer screen

Temperature

Mi mi ¢ Diagram of CORS for a

80 K helium purifier and filters

|l mpuri ti®s 0N Ke,, HtcC. in the helium gas should be very |
helium turbine in which, due | ow temperature ~35 K, t hese
RPM. Hence, pure helium is used for helium plant oper aftri e
based on charcoal adsorption

are installed. I'n our indigenc¢ e
installed, which gives high p h
at its outlet, while inlet i h
rate ~60 g/s at pressure ~114 3

| ong durati on operation i i g
optimizati on, manufacturing, tt
have been done compl etely i ar
can filter down to 3 mi cr on I ©
indigenously and wused in the

fl ow condition.

Cr yogeninte svhi cfriol t er s



Large Cryogenic Plant and CryosystTer

PPB | evel oil i mpurity measuring equipment: Gas Chromatogr
Lubricating oil content in discharge helium gas, which goe
order of few PPB (parts per billion), el se, at <cryogenec
cold box. Il ndi genously with the help of an I ndian indusnr.i
devel oped. An oi | content measuring gas chromatograph has
progress, whi ch can measure oil content with accuracy of
hydrocarbon) analyzer and based on the concept of fl ame i c
pl ant operation and gives the oil content values. The ¢
manual intervention.
Temperature sensor, LHe |l evel sens w nt
Devel opments / / -
Cryogenic temperature sensors, I i ke ; j er
tride) alongwith temperature monito / / ?‘ (I
~20 K. Arrangement to measure its p \ 5
Cryogenic contr ol val ves having-slkalt § 6, 21
have been developed by the help of oV
Cryogeni c emper a

Figure: Silicone diode and C

K
CH 2:298.47K

Two channe"l monitor for cryogenmliicgetn@mpsercatyw}gee‘hi‘c l ong
The LCPC division has trained more than 70 postgraduate a
as a part of wvarious component and subsystem devel opment
and detailed design, anal ysi s, prototyping and testing ac
within India and abroad.

- e e

Group photo of LCPC Tea®&dMi Bhubhi Kgmar pmBhke&t amoMohghty,
Prashanth Gugul ot h. Front ORDInmk aSt ahdai nndgr aftrroem |Heafrte stho Draivgeh,t
Head) , Prashant Singh, Priyanka Brahmbhatt an

Second Row Standi ®dgcefertcm Rlagf tRatcdh armad H ta, Nawr atan Kunm



Coll oquium at | PR !

Coll oquium #345 was organized on 01 Dec 2025Pradaf .l PRvi nTahs
Depart ment of Physics and Astrophysics, Delihh e rUmii vreircs i Diyy
Tokamaks

Read t he hahtsptsr:a/c/twww. i pr . res.in/documents/ coll oquium345. ht

A New Type of
for Tokam
K. Avinashand p Kaw

Univ of Delhi
Institute for Plasma Research

Dr . R. Ganesh I ntroducing the PsrmefakAa/rinsh Khare deliverin
WT;:‘““{@“’ .

Hn
AT "

Audi ence attending the colloquium talk
Coll oquiumast346 gani zed on 02 Dec 2025 at I PR. Phef colPl
Mi shbaan (Research), School of Mechani cal Engi neeifliowg,r dK |
shared vision for plasma riKkEe@arsbientdbehnhgthenkagesPR

Read t he habisptsrra/c/twww. i pr.res.in/documents/ coll oquium346. ht

(L) Dr. Paritosh Chaudhuri, Dean R&D introducing the


https://www.ipr.res.in/documents/colloquium345.html
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