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V.D = p,

E=-VV

3TAT Tedcd & faT

V.D = p,

E=-VV

Ze 4 Uyl = Re — (w.V)n,
—(te- EDne

ane

+ VoyTe + E.Te = Sen — (w.V)ne + (Q + Qgen)/q
(ﬂen E)nE Den VnE

Note: All the reaction cross sections of ionization, recombination, excitation and other reactions with in
plasma were considered.
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_ whe | WER . Ae(eV)

e +Ar =>e +Ar Momentum Transfer (43T HI&TT) 0

e +Ar => e +Ar* Excitation (3ccisiel) 11.56
e +Ar =>e +e +Ar* Ionization (3TARMRTOT ) 15.80
e +tAr* =>e +Ar Super elastic (ITATITEY) -11.56
e +tAr* =>e +e +Ar* Ionization (3TARMRTOT ) 4.24
Ar* +Ar* =>e +Ar +Ar* Penning ionization 0

Ar* +Ar => Ar +Ar Quenching 0
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(a)

(b)

(c)

(d)

U FIET (< 10249T3CH)

Priority header Header Message
) 1024 Bytes
< Priority code >
Timestamp Hostname/IP address
Mmm |__ | dd | __ | hh | : | mm SS

Tag ‘I

Message Content

l]l

48







i)

Example

collector colloctor colloctor
init read cloze

THATYT AT : 3164

50




10.20.40.130 EVEE

1024 default)

51



ALLL*LAJ;AMM#‘

|

+
See
| H
| i=
L.J.,
,. *
|
=t |
-+

This is test message

52



IGLCA |

. T AaNlfAF Fase giveadaT Reiad AT =
. HAFAESH & WY THYHIOT Tl TET

. FAEaTer JaT 71 gdaTor; HR- AT Ja¥ A

. 3cT1 AT 3T AT FfeeT F1 3739 FF
Fadierd dTeT faRewoT 3meT & &1 8



STScd I Tl deT Fall 3T 3T [

Inertial fusion energy and its development

el ardier
GART "&dd

24 July 2019

54



v FAEcAIT g Foll IRag

v ITEHTE F S FT IRIEHT

v AUAd 3T AT ( TANSUS )
v AR SIS FISe g9 (LIFE)

# =gan & WA Gede Uk SAEerNe AfFd Wi o
STT| AT TENOT AT Talael AT & FelT Jadler ot wame

ST |
TG gifehar
55




SScdiT e FaT aR=

g4 ufa @& 3.8 x 102%6) FAT I
3cqTee HIAT ¢ |

E = mc?

26
3.8X‘10 - 4.2

m = 2

million tons

&Y Io 4.2 fAfeaa e gegae
Far #& qRafda gar ¢

gedl WX GTAT] el HI Iod HTaA
HT TF TNHT A5 FAA T |

HIST T dI9ATT 10 6 f=23ah
3#R gag 10 1° IR °eled
100 ITH / °eT AT |

FIT g qeell 9 g ¥F F1 AT FT FHa § 2
ARAT ForgaT F gahrg AR T3 IO garr gedt ) yrea frar S @ Far g

24 July 2019

56



HUA & Sedfod A R _ R

qTqJT s JT/M;
R: Jell 1 BT
Cs: eafar &1 a1fa
Ti: 3TAT FT STAA
T : dI9ATA

4
energy in pellet _ 3nT = §1TR3 __ nTR

a9 &1 AT t, = = =
h energy deposited on surface F x41R? F

F: energy flux ST 9aT8
t>t,
nT

JMi/T

10 keV arg#AmT 3R 39 qerd "geica F AT IS Foagsr 5619 W/m?2 Far
yaTg (F) 3maedqshal 2|

5E19 W/m? FslT aTg dsik §aRT 3cdifad frdm ST el ©

24 July 2019

57

F >




STl eI YaIg dI¢

E, (Laser) T) E,, (Pellet)
EI,T l
. L. Eth .
energy production = ------ E. (Electricity)<€—— E; (Fusion)

1 no\? .
~ in MJ
Ee (€eeen)3ed ( n )

AT FaT &Y JEeTFar 1E15 J & ~ 50 BURAT a7

FscdiT IRAY FAIeT (ICF) TH GHR FT el Foll HIWUTT § S TH SUST &g H
wﬁmﬁaﬁrmﬁﬁaaﬂﬁ*aﬁmmﬂmwﬁ%mﬁaﬁwmmmm
%,amakww:ﬂaﬁﬂ:w#ﬁmﬁaﬁmﬁmmmaﬁtmmﬁrw

giar 2l
< ICICCICE]

https://www.osti.gov/servlets/purl/658936 24 July 2019




11]

ipse.umich.edu/files/Dunne

resentation.pd

f

100J IR

1000 MWe

TAATETH TeATe

1.8MJ UV

24 July 2019




Sl el
1. 2. 3. 4.
\ NN,

Dol Sl - ®- 0
g ~ &Y - A

/-‘T*\ /'T'\

SISl & 3T &eh STScdid Heldel o TRUN &1 Alolelleg | siiel AR fafetor &1 gidfafeea
A §; AR SI3E §; Il 3T T AR YA Foll IgTar 81 oo’ dlH AT SdoR-3curied
TEE-Y Aol ¥ WIS o8 g H FAE H I FA &, [T FHIE F CATGHAT HTE0T FHT fAATT
gl

$H TIRIIUT & JHTAH =T & SR, S8 HR A & "eled ¥ 20 T[T §6 STl ¢ AR
100,000,000 °C 9T wsdafeld gidr gl

yAfgfFeRR Jodafld gl §ueT & doll & Hhord g

https://www.nature.com/articles/nphys3736 24 July 2019




’ b=

ILasers

t~5-10ns

/

Ablator

-

Shell Ablator
o

t~10-16 ns

Capsule

Lasers

https://www.nature.com/articles/nphys3736

t ~ peak compression

DT fuel

Hotspot

24 July 2019



AU FTAUAT FIAUT ( TANTETF )

/ building Cavity mirror
mount assembly

Pockels cell assembly

Amplifier

Spatial filters

Control room

Master oscillator

P ol room
Power conditioning

transmission
lines

Switchyard
support structure

Amplifier
power conditioning
modules

Periscope :
polarizer mount

-

assembly
Beam control
& laser diagnostic
systems

100 meters

E‘ : ¥ [ - | i v
RS, P ]
e Beas et T B\,
modules y \\> » ' -
‘\h J Diagnostics
Transport turning building
mirrors Target chamber
Final optics

Preamplifier

ST & 192, TW~1.9 MJ,
a%ar QeF - 0.351 nm

-4
i
i
"

:

|

NRfRIA e BIEhe (KDP crystal) IR UV IfRwor & fow 3wz fFar sar §

https://www.engadget.com/2009/03/31/nif-scientists-set-the-controls-for-nuclear-fusion 24 Ju |y 2019




https://str.linl.gov/JulAugll/dunne.html 24 July 2019







TTS{iE I, HIATS e [T, T U 2i-1,308. 1. 3R,



Outline (Tg-3wn)

* LTS
* QRIS T 329 3T WO
NN N :
* FTASAToh FoA RISl ZTH oATE

o IR STl TITE ol A ToRIa™

N NO

® hTAlSHh L1’(’1|<>|'<‘|®|C’1 CIH%{ g onl ﬁtﬁ'UT

o TEIH T 300 3T 77 FHfedT & aaH=H W
o {qTATUT ST UMY

NO

ST 2 Giehehe
* YT & & GUTH
* AW

[ )
I/

66



PESIERL
* A H AT IR | ShIArSI-9 ol HCRUT Teh ST | T8
STTE W, S-SR AT 3TMSHe-SR &4 T T 99T WhR ohl TS
N Ne : Al —
SIS ok ST TS o STEaeehal &l ¢ |

* W A Pl HoT WX H I UeY, U 3TdReh ST
NN c o AT C o N (@
g (fofdae gifeed, foidas ArRes oTS) 1 UamR
N a n N C . o a

BT €, ST SO JTel UIeY o 316% Y 90l helded Haeeha
STT-10 ST USTY WO o 919 HUICE &Il ¢ | 3TdReh Irey
I T e W G He2! ook Sgei9M adl A1 Iedl &
S & SR H 1072 to 103 THed! SR 6T S9gH &ran ¢ |

67



TRAISTET &1 3T 3T A0

A O Y

N N N . N
DA o I o

TR TIT SR ¢ |

N NO

QlAen A<l

3 3R Ug S Mg o

ISR ZIOHE e 9Rd H 9l 9 A Egeh &9 H

3UCTeY &l €, $9 HRUT 3=d oAl ol [oel MHd el W

9T 37 o« fesiieat 99

Q (@

ey ¥ gollogaiere! R Tl d =i A i g

3T ¢ |

TRAT SANTTeR GediT I TH-813d [aehrd 3 3R U S i

o

ST 3R T=R &

(1

|
3|

68



3H-B1ST (O G ShTATSi e T TRAaet ZTaHY AT

Evacuation ports

: Kepsd Vacuum section 2
Vacuum section 1 Vacuuwn arrie

| [ =

| Y

l i ! v
G-10 spacer

Super insulation on Weld joints  jnner process pipe

inner process pipe  yacuum barrier

QOuter vacuu
jacketed pipe
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fawfaa st o = =g favwad

Y )N NN NO : a : §
JHIH SThe 8, YU YA FeA [FIde e, W89 134, 1.2 HIZI o1dTs,
TH-TH 316 L 9@

3T AT ek LT ST o [o1d IR §SE Lol

BITeTaH iih 2ee-d (LN2) ohf HaTg o fefd ®) : 1.3x107 fHelt aR-
/3.

AIE 3R g&1e: 300 § 77 whiced, 0-3 IR, eI sa9 116 R

EL UET W T RS 3R heTqv= &l g T

I Elee/ ITqERoT : < 1.0x107 foetl 9 24 5 H

AT Sod HREB/FFRI : fooer °§ [Hd 4-5 AT 319F AN o W
SUAsY]
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AT IETM IR 25 IR BT AEH WEhel =
(ﬁt—r) ﬁwﬁuﬁrﬁ zsaw(ﬁvr)rrﬁrﬁarﬁrﬁ




* 17 S O A 3 S

25 s A —
-

Nl 2R
TaTE =7 710 300



fagawoT 3T TUET

AT TS Q = Fy xFox o+ Ay (T — TZ)
(1) o Aol TR S=gelv  (TH. Tel. 3TE.) :5.68 91
(ii) Tq. Uet. 37E., 10 ©2R : 0.1283 A1

e ITTIAT T Fre®WH B S Qrgc = G*P* Ay *
(T, — Tc)

(1)2.58 @<, 10 el 9 a6 W

(11)0.00253 @12, 10 et SR gad W
Np*K*A*(Th_ c)

o gieels G-10 W & 5N Q=

= (.2059 97 (TWTI TH. THA. aﬁwwﬁ“s’)
* IR[H TYAIH 9§ T0F T Hra R &I ATE

o) N . .
° ﬁ’ﬂ elc S Q Total _Q Radiati(7)5n _I_Q RGC +Q Cond. 2.91 491




WIR/EAE EIU, WATE & T UTET0T MY ITUTAT

TN {9 [SThI=Tel IR 3T d=e! 5 Td & ERI

TIR 9 : (1) PrRAATes Ty H -2.5 Hefiar (i) g uy H5- 0.703
HeleR, 1 HieX T T, 300 Shicad, w]3Ts (GN,

AIR GG : 4.15 AR, 77 Hiead, 1.07 IR /94 (a), TamE X :
19.34 T/

(TH HIEST AT, I F13T€ H UIR 19 © 100 el 80 wr./f.

AIH I T X W)

9 (S999) U978 &2 6.893 UTH/4.

ATegHTe (HTATCHS) TalTe <X & 400 &/,

R (argema): dp (Fritice m‘s’q)/ dp (@F T 3:6
(3 T derees (fafa=), T bt 99 T heed 3-5 6

AN )




Dp vs volumetric flow rate(corrugated pipe)

Dp loss in mbar

4.5 5 3.1 5.2 3.3 5.4 5.9 5.6 5.7 5.5
Volumetric flow rate in Lfs

3.3
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Pressure Drop Vs. Volumetric Flow Rate in Corrugated Line




Dp loss in mbar

1.60E+00 -

1A0E+00 -

1.20E4+00 -

1.00EH00 -

8.00E-01 -

6.00E-01 -

400E-01 -

2.00E-01 -

0.00E400 -
4.9

Dp vs volumetric flow rate(smooth pipe)

3 5.1 5.2 5.3 2.4 3.3 3.6 a7 38

Volumetric flow rate in Lfs

35
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Pressure Drop Vs. Volumetric Flow Rate in Straight Line




R FA T8 [ Ir S ¢ | TA 1 7 YA

TEST RESULT
CHEMICAL - ANALYSIS OF HOSE, BRAIDING
ltem Hose | Our Mat. C | Mn]| S P | Si [Ni Cr | Mo | N2
Size | Control Reference TC | Grade | % | % | % | % | % [% | % | % | (opm)
NB No
No. Date
SS Hose 25 1596C 1432 24/8/17 | 316L | 0.023 | 1.72 | 0.002 | 0.036 | 0.28 | 10.05 | 16.57 | 2.04 | 560
5§ Wire 25 465W | W74378 | 16/9/17 304 | 0.028 | 1.77 | 0.005 | 0.041 | 0.34 | 8.12 | 18.20
"MECHANICAL - ANALYSIS OF HOSE, BRAIDING
ltem | Hose | Our Mat. Yield U.T.S. | Hardness | Elongation
Size | Control Reference TC Grade Strength | (N/mm2) VPN/ %
NB | No (N/mm2) BHN
No. Date
SSHose | 25 1596C 1432 | 24/8/17 | 316L 296.0 639.0 54.0 143
5SS Wire 25 465W | W74378 | 16/9/17 304 287.4 690.6 45.0
302.1 724.0 43.0

This is to certify that the above Test Result Confirm to Specification and we confirm
that the above material is used for the supplied hose.




TSI = F RO

TR & UHR gRomm Observations
AR
G HeTeh ¢ 24 S (g) 3 IR 1T ¥$ by T
Jufes 2 8 AR (g) HIg UIN STT &l HIg wlhoy el
dAfoaaeid e 300 K | <6.0x10° fichia-at/a | @& <10
77 K U4TE, 1.2 91 () 1.3x10™ fefiaR-eit/® | wiga (Accepted)
AN Ties 2E, 24 TS Bl TATTI :4x10°3 @Ha
(faef-a) UIR IMEH : 1.3x1072
Seifeaq e, 259 85 furt (Rfew) whd
200 faet (stEAfuw)
TE AR SR FIs WHE FH Tl ASTM E-165
TSH TIS(he 8500° =¥ H1IeT H HIT SHI =l
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ST B3 [ahad ShaTSiie FATRIeel oigd o STedl 3T
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= B39 [Oehiad oITe il ST &1, Bileray [ge 1078 Taeter-

/", Y A ST SR 3T U YS9 HAUEE! &l ol [ae 9l
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T fafga stmantaa et o 9 S gehdr 2 |

TSI ZIE oled 9Rd U 9Fl 9 19igs ¥9 |
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3UCTed -Tal ¢ | T el MMHa Sre-T ol ot H 37 81| faehiad
ATE ol AT HIth! hH & |
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EABINIEET ‘1’(’1\3{5 0 <[ gl A4UIRIAT SHLT en 11,
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AT TRHeToT S |
far= AT, 374 TaTe & TS0 H Jha oh o7 T STRT € |
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FRTIT FIT &7

-dg TUTT ST@l ol &
YIAITRATAT, hRETT 37

-AMAAT: gH-AET fgeT & @mer 8 & 9 ©¢
FRITIT R IR g
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- T {EIWId (Bad Housekeeping)
- [olohTd T 3TUTARTelled Toichrd
JTdT
fdegd 3ushivl
- AT oA
- FTATAT 3YhIU]
- YT Alfele]
- TAAT/FRTLT eTF€AT (lllumination)
- €deT (Noise)




- @GS [WIEE [ (fall) I T8@sTe (trip)

ST HIROT FoIaT gl



-3Eh & o 3T ot ST W

- Tud ¥ Jfafled aqu ger &
- T T AT & & e H:3
- &fAIET Frfe A Jeo AT S A




e
RFN T FIEEER PEm & g6t gay R

- sollep [hU T IT 3
N & @ g, Re
(fall) IT STSWST= (trip) &

e I | ro -
HRUT de7 Tohd &l

IR T dle &
solieh U T [Aprg &
$RUT hHAIRT  ITITdRTo
& ST B Sd §, ar
¥ IR Tle AT
HTdeh IROMH & b & |




X GG G RGE K]
& T 3gaier fr S arelr
I afea Qe & G
el F FFd, el
(clear) 3R 31T &=
G|

e IR e =%
Ugda] o AT

s & O REET @9




3 gy
%9
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3 3}

Ca) Jodield
IcOTold Y Tohd gl




‘L“

HET & AgFor

- Y T W | .
e 3T & Al T FH T & TJI0:
R, AT I FRTTT W HH § A AMET
/3faReFd IR areh ]
FR , BISel Sclle eTATRAT AT
v 3RALAH S IT hI gl

SOE W A SE 'R

¢, dgl
ITEITEHFITEIT%UH‘N% qguZI’I?IrE’IFIT

v 3 AQMHR I ’
mamlmﬁﬁﬂﬂﬁﬁéﬂﬁﬁ?ﬁﬁﬁw




39hIUT,
T




fegd 3Uaor F @al # g R

S ICECIIED

T FI|

- @YY W@WIE@E (Maintenance) 3R 3R A% (Non-

standard)

3YHIOT T 3ITAIT o Hi|

AT [T ©FeT T 39T F|
-3RT IET had T 3UART H|

- 8Tl hdol o [9&TU| (don't lying loose cables)

- AMAT 3R 3YON HI TW@IWIET & eRied olish AT
¢IT T AT




gsfoer 3T $1SROT (storage) & AT @aX ‘@

HEIT W GHAT 3R
SRS TEE W™ @ aEpim @
TR, 31Egse €9TdT  (poor
~ visibility), 31T o911, 31Ti¢ S
Gl Uer g gohd &

_ T & efad ade d
35T H AThHollTaholcel TR
(Musculoskeletal  Disorders)
gl Hhd & o9 & A,
Hamg, Shet F goe i)




A
gsfar 3 $SROT (storage) & wWefed IR
RT HT fAg=or

22T 3R HERUT & @RI F FH A &
o

/Hmﬁ‘éﬁ m.?r%mﬁ IJr diced & FUL GTHIT
T HSRUT sl AT AT
/AT SEU ST & 3o W HIRId e MR

/FaceTeliel 3 cgereliel Ore:fl S Ugdrd dleh
38l b Ik H HIGId HAT ATV







e
|

feee

VERTTT H Ehﬁ ar
gHoIdTell Hal R AT TS

ar fA9rE 1 39T

A 3R dei(loose)

T & fou Ear @

PaEg ® & fadeor

AT AT
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Cabmets)

vV Uk AT H SHdd TH
BISel SITol Wlol|

/ WISl SIS I d¢ i
& T eIt & &3l
39197 Y|




- H3T(Desk):

v/ 3k hl ol gl # W - dor el
(sharp edges), 3¢ & FFd|

v gafdad 1 & @ & g 35 H digor
ety 71ET &
v/ 39ART H o gl 9T 3Th SI3H (drawers) I

dc |




wod,
\d

FRTT
Bl ]
a gafea
o Y &1 =0T IR
o[ (ladder): R

v g rRad
ﬁgﬂaﬁ fF ddr 3=

QT
o MY ST IUAET
T |

/gAT
w TJd Y b
AGALB AL







wad

FRTAT 3YFOT & Ga) &1 faggor R
<3UIRT H gl gl I Y9 el &I solg dc
|
- BHAT TCTER RFAAT FT 3YIT FHT
- AU 3G b He ¥ STH fhU AT FUR
Q0T o |
- ol aEG3HT I &I (drawer) H FERX A







Head upright and over your shoulders.

Eyes looking slightly downward
(30° range from horizontal line of sight)
without bending from the neck.

Back should be supported by the
backrest of the chair that promotes
the natural curve of the lower back.

Wrist in a neutral
posture (straight).

Elbows bent at 90°, forearms horizontal.
Shoulders should be relaxed, but not
depressed.

Thighs horizontal with a
90°-110" angle at the hip.

Feet fully supported and flat on the floor.
If this isn't possible, then the feet should
be fully supported by a footrest.
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IRIA/IRRT sFaEdI(lllumination) ¥ d&fad ‘@

‘R TUA H ThIA T
JHAEATIT H ofA &
vgHe (Glare)

/3TE 9 SR (Eyestrain)
vYehled (Fatigue)

cHR TIT 9T GhIAr hr
mﬂm%w&r%
;{U A qheaATT grel
I
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IRIA/IRRI FaET(lllumination) & gafaa ‘;@

- JhIT STaEAT &l AT (@IWa,

- THMEET R FH S & o0 SART 3R T W
g och 3T 1 HAe ﬁﬁﬁf?r,

. PRI YT gITST TR hT STIEAT




‘l‘

eafer (Noise) @ mﬁa g} ERE
%ﬁgzr%ﬁr ¢eafar @dar #H

38 AR dard Uer
7 Helol
%rchdaﬂgm aﬁ'aﬁﬁmddﬂilo—l

g AT Hehc gl




e
eafer (Noise) & Hafda et &1 fa=or

-d edfay #AMAT FI TF odd TATT 9T IWGeAT
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APl T RaT &l gHF 7PeIdA TR W Ie
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TR ERG
- P TAS I AT IW| (Good Housekeeping)

-?@ﬂﬁ%ﬁlﬂﬁmﬁﬁﬁww ]

- 9 grem 1 reteT |
- TSTATRAT & 39T T d FrAT a |

AT T fpdr A a qsqdésﬁtra?\ﬁm
¢Sol T W3 o Bl

e & [@UE § §957 & QU Ok Hege @l
MY 3@l o TAX 9T g1 Mgy

- GiAATET 3TAAHT FTAGTOT o |
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CAE VLl - fdega gaeh

&

C

SELd gqcﬁ'q &

E]

A
C

oI Te

91

(CAE V1.1 - A CODE TO CALCULATE MAGNETIC FIELD DUE TO ARBITRARY ELECTROMAGNETS)

gedfa : Siag @AY a5

(HITE AT Y F ARG H EeanT gomafa garr AfAa @)
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fegd Jah( FaagIHTaIcH ) -

SAFCIAIAC .UF FHaFed T fdegT varE & HRUT 3HH
RIIRSIES| EIW 81T S 3cUIGsT Hidl |

e chlclch ua—qchl T Jel H o :

=], amm%mmécqrr [T ST Tehd ¢ |
« 2. 1S qThI afl‘ar I dlehd T 3cUTGeT TohAT ST GhdT § |

*3. %A ol dTell 3T AT &




JdhIT & hr 0T & T
PIg T NGTHdr FAT &7

ClhlHe odr AT A7 JAfea s&qﬂc‘laﬁdﬁc\a AMfAeT & |

- dIfSd PR & TAGH] IIod Hitel & [T, gahrg &1
5 TR Fgd HgcdqUl gl

SAFAE R Cd-l gellel 8 Ugol, SolaciHdsdcd hr
i 3R A, &l 3 + forv &
IS I TRl @T—ﬁ gl ST

3R_fATcH I & §1¢, misalignments & AETOT FA
F Tolv, 3B & 1Y ardids e & AT $Is
Pl #c & I ST g |

OI/

Ql



3Tl IS - HISASAT

EFFI
ABCXYZ

MAFCO

ofehel & T8l I3 T S TR H Ho Tl FAERInsit ganr o 1w
& 3 SIETaT BRE (ForTran) 3R ol (Linux) # %*I

T TFdel eT9C BIged, adlel Gl &l 9T (fdsisT 3R 36¢ gl W
foT:q[eeh), XA 3M3CYC HIsed, HIlcH & & [dofaigaleed, %, AN
m%w&ﬁ F 3R asz-—ang@r%m §AR SACH & ITAR TeMereT,
P &1 MMYR W 31o—e4 Fis # afAa s AR

TThIT & I VT led o [oIT, §H 31Ul hIg Sl TTThdT alal gl

No
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1g CAE V1.1 hr Taware

- 1. 398 A5 [hade A1 (had 1D)]3IR
-2.TdP Al (MIdRR AT IRYT Hig-HaereT )

=3.T& coil & MUR W AAT(Symmetric) coils 3T 3cew
A & fAU AT

4. 93 PIsT & 3-31 T

-5, T 319c 3R 33T HIsd

B o 05 T & fov v & A3 (R, 39 I
)




Sman
( (CAE.py)

Inputs.py
number=0
no

s N

number=>0

& m

number=>0

adin
add magnetic field due

to all components

v
data processing
for output

stop
(CAE.py)
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FORMULAE)

- WY 3R M FIT:DT (straight and circular filaments)
- Jg 9TA¢ Biot - Savart q3 g |

B(p) = oy ol [TV X (R R)
CAm T Am S, R — R'3

g (ANALYTICAL

« TIAIFR hIg-TF2d & TATY slab 3 arc

. . B I >3 5.
B(P):M :,LLLJ ds’dlx(R R’)

g g??’lil-?r AR A IIAEATTA, THIOT 3R AT e F Ield-3eleT A [Herdr |




X

A@reY fherrde &1 Aeara 3R

¢ B (x0,Y0,%2)
I E — =
= R-R' »
Q (xOJyO;Z’)’ ------------ (x! y; Z)
ﬁ’ g g "’ i_:\;

0 )

o
- w2 dw v X-EIEEF»
H= 3 —u Y-Ycdeh
fw (a? +w?)2
1 0 Z-9ch
2 ()
H = Z(_l)k — —u
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(2 cos 1

~ Yo
H = a/ diy' D73 { zsinq)’
1 L a —rcos(y — ')

STel D2 — a2 o 1"2 — Z2 — QGTCOS(ID - w,)
M P =—siny’i + cosY'y
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HIATHRR hig-AaleT o 1Y SLAB
g ARC 31T CYLINDRICAL R & To=arg

B (x3,¥2,2;)

y
A (x1,Y1,7,) J

X

J Q (r’,.tp',z') P (r, w,z)
B(ry ¥, 2 P
4 R-BL.— P(x,y2) (5 ¥s V_\ i
i 3 e . ; ~,
: E i - -~ ,t" '.'-._ ._.-"..'" e 3
J § !‘ ;:*:'-ﬁ' /,—' ......... . L -
' L -
' "’I ”Jd R -
2 'l
R‘I I’ ":"
J'I,t ',J"
7 - ;’ A(r, Py, )

]‘?
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B (a,21,1/2)

P(r,2)
A

N
N

QU y.7)

-

A (0,0,-1/2)



A (T, 3Tk 3R fAfelst &

I(ug, v;,wy)

2
H=)" (-1 3o uiw)
i,7,k=1 0

‘here

_ U W
I(ug,vj,wy) = v tan™t | =
Uj \/uf + 05 + W}

- Us D1 — Wy
—wy, sinh ™! - — u;sinh ™
[ o .2 [2 .2
Wy, + V5 Ui + vj

ndu; =2 —2;,0 =y —y; & wp=2— 2.

)

(2 — 2) cos

. e P2 p2a
= / / / dr'dy'dz’ D3 ¢ (2 — 2') sing/
r1 JY1 Jz1

where D? = 1% 4+ 7% 4+ (2 —

| 7" —rcos(y —¢)

2')2 4+ 27’ cos(yp — o).

o9 )2
/ / / dr'dy'dz ' D
1/2

V2 + 277! cos(¢ — o).

where D2 =r? + 72 4+ (2 — 2
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(1 sin)’ — rsine
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fordr oY fATe==ara @ Aa
JATATIITT

- I xy-Euler YRAJAT T 39AT ik hAT ST § |

R-r+r, ¢

R - B

DUz e
|




co-ordinates X (m)

of Y (m)

centre Z(m)
length of slab (m)
breadth of slab (m)

height of slab (m)

rotation about x-axis (deg)
rotation about y-axis (deg)
44 rotation about z-axis (deg)

[
_ (Amp/m2 ) |2Mlzmm|zmm|zmm|zmm|zm

0225 | 05 [ 0775 | 05 [0.207873/0.46194
[ [ 0 0 [ow104|o.:91342
o [o0as | o [02z5] o [o2s

003 | 003 | 003 | 003 | 003 | o003

005 | 005 | 005 | 005 | 005 | o005

04 05 06 | 05 06 | 05

0 0

270 0 90

0

0 225 225

CAE_1.xlsx $9C WIS & Soleh

0
R Theta F 4
(m) (deg) (m)
Max : 1 0 0
Min:| 0.1 ) 0
Number of points : 91 1 1
Interval :| 0.01 0 0

CAE_2.xlsx 35T WPISel & SToleh

135



Eh—é 3cqrest (OUTPUT) giaene

N X Y z | | v | theta | z | | Bx | By ‘ Bz
™ Am m  m m  (deg) (m) m m m

0.1 0 0 0.1 0 0 -1.1E-16 -0.00014 2.22F

0.11 0 0 0.1 0 0 -6.1E-17 0.00015 -8.3F

0.12 0 0 0.12 0 0 4.22E-17 -0.00015 -3.3¢

0.13 0 0 0.13 0 0 -1.2E-16 -0.00017 -2.7F

N 0.14 0 0 0.14 0 0 -6.86-17 -0.0002 -2.8¢

. 0.15 0 0 0.15 0 0 1.15E-16 -0.00028 5.55

A Bl o 0 0 0.16 0 0 2.86E-16 -0.00049 -1.8F

12 . | A7 n n na7 n n A AAr 4L A NANA 4 AT

Cartesian 3iR ?J?fl?ir THa-ag A H ﬁ-lé%lﬁl? 3R
q9hIT & & geat & Ty 3M3eYe Tl WIsel|
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ATeleh 3CTg<0N o AT HIg Bl ATl

Y
/J-OI 2> __3
B it = v ! =
I 2 = B %
/o 2 ; 2
BHelmholtz — E ¢ Gl (_1)?”7 e
2a “ -4
z—1
gg v = =z/a.
" — = —_—
e g 5 os e g4
5 - A AETATHR HIE-Ha=T A SMOATHR HIO-Sa<r4
& 91y b o & Iy Th o
— G o ]
= E
e R e a 3- 2.
R [ ‘\ ‘l; | ’:" ‘lll:, .
' I l'\ il -20 -15 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 -2 -1 o i 2
z (m)

l z (m) . -~ -
e e = - - - S ﬁ-
| } i 1% UH g BT Y & 1Y gah1g & s—\igrua?%c{;?gmqq—fm o

W /
W

W ,‘:“ \ &/
Current ; (
|
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EIDTI?T I, EFFl o 1Y CAE V1.1 IS oA
HcdT9eT

B, (T)

—— CAE 20 —— CAE
e EFFI e EFFI

15 4

10 4

5_

04

-5

-10-

—-154

-2.0 -15 -1.0 -0.5 0.5 1.0 15 2.0
y (m)

dIeT AN & Teh TF Higel & IR hT 8T IAATHN HIA-FAA & MNATPR HISeA & TN Fae
along z = 0,0 = 0° and J = 2¢e6 A/m &0, xy-plane, I = 1e7 A, cross-section 0.2 x 0.3 n
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ST1 TF higed f@TcH - (AEV1.1 HI3 T 3ol

1 —e— 6=11.25° —— Ripple 1.2
—— 0=0°

1.0

0.8

IAdH HeT 0.017% 0.6

' R=1.06m U3
| ! 0.4
' 0.2
0.0
0.0 0.5 1.0 15 2.0 25
R (Tiex)



BETA #MeT - TS V1.1 IS ol 3eTorieT

BETA A2 & 16 TF hiscd RcH

major radius of 0.45 m and minor radius of 0.15 m

0051 —— g=11.25° —— Ripple

1.75

—— f=0°

0.04

1.50
0.03
0.02 \

Shkbss s 1.00

1.25

9

o~ o0~
- o
= Q
D 0,01 a
Q 0.75%

. Min. value 0.022%

' atR=0.41m 0.50
-0.011 j 025
—0.021 0.00

0.0 0.2 0.4 0.6 0.8 1.0
R (m)

By Vs. R plots at a) TF-coil location 6 = 0°,
b) inbetween two TF-coils § = 11.25°

and c) ripple % for BETA
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Afecq 3193ds Al

ADITYA — U AYF & 20 TI0% H1ad

0.6

- CAEV1.1 &g &I 3@9‘&117

—e— 0=8" —+— Ripple
—— f=0° I
Min. value 9.39E-05%
atR= 0 56m
0.0 0.2 0.6 0.8 1.0 12 1.4

R (m)

By Vs. R plots at a) TF-coil location 6 = 0°,

b) inbetween two TF-coils § = 8°
and c) ripple % for ADITYA-U

najor radius of 0.75 m and minor radius of 0.25 m
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TSR I ot AMNAT F RIPPLE

33U & didl I I, IPR I dAar AM=AT o ToIT,
“ CIATSHT AET & AT Rlpple <2%”

(Teh Agcaqul WHIEY) & FY Ripple IS g A
QT gl

I CIRSIGEUE BRI

BGmaaz — BQmin
BGmam I BQmin

ripple = X 100%



37fasT &1 (FUTURE WORK)

«Stellarators &I d{g ;

% T IH9T tokamaks & SolFclHIoAC

SJC PIScl TTET HI TF

[aer |

FeH & T HI5 FI 39T

18 H &l 3T 8¢

&g J0UTAT S

mC

=o1 3PN & HISA o [oIT

ICEIN

[ HEH



frsery (CONCLUSION)

«38 @IS, CAE -v1.1, & Figel & 3

Tée 3T e gRuTHE U

 TFHS 3AYC PISeT STelie’ I ®

Sol 1

Jug & &7 3T 31ey H

¥, IS hl T

fIT I9ATHdT T Il YT hid 2

 Rifres

fashedl # 3cUel 33T,

fIINUT & 3TATT ST &

%

i €T 3T diFe

»3 IS I “Charged particle motion” I 31 I il IS
T 3T o 3UET fRaT ST FehdT ¢

g Teh TES-3olled hig g 3T ITNRET RBEecA W IR 7181 &
zlrrfr IS I [d8Iel AT 39¢ A Il & v fhdr o seema
$T 3TGTRAT e P

|
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EC T REIEE RG]
FIATSTTAR THTT




TEAfT T FA@T
» Tacgd (TSstell) FI&T hI AHTGLIhAT

» AlTT R I faegd AT & FeId

o 95Tl @ Te F7 JaIT W - FAT X 3R FAT gl

o RTA




__F

facgd g & raRTyFar F41 § 2

* 2014 & ERTT R H fSoTell & Schl & gl dlell ATH{TAS AT HiT Fol TEAT 9606 AT
o foSTell & el & gl arell Aldl & #AFS & Y 10 T / ohg MAT 9T I | (FLT

YG2T, HENISE, AGTEATS, ek TeRl, IoRId, Beclgdg, T TE2T, AT, diAeeAg, heilch)

. T RTIRNE & 3TAR 6 ATl & FAgRrsg # 5 golX A

Place No. %
House 19 13.54
Industrial [ 0.6
On road 12 11.76
Others 8 184
Toal 102 100

gézma?rmﬂmiwmﬁ

Sumounding | No Yo

Wet 08 06,67

Dry i 333
T T & foufa



i Rega @aq
- gz &7 3reew 3k Al §

» W R AdMuae e FEAFAT F el F FeF F 3epE
g ¢ |

Rl yaIRa F & v vF Falos TRy @ ake |
o), o 3R A R Regd F dawEs §

IHT T § AST A FRA gU, urg Ul # woet
FA dTel ITFd FY faoTell FT STeHT 9 THhdT &
faega =@l & A&7 TR §:

. Rl & =eE - Al

- S T (Burn)

o




fiegd @I & AA dead
o Zolidgohel hIH UdlaAlh g-
3rgiard Feafaar + 3rgifara & &1 Fgld

d) 3YEOT & 3T A3
e) ol gU sg qTéHahﬁ—qr%m
f) 343?’{33' 39T

2. ITGIT&TT 1A FT AGIA
3.6 A gl arelr fasrely gaeft 3rfemrer
faega geam W AR A FAT F FROT gl

151




ATg R W fasrelt & werma: faega o+

. AT R e Rufaat # fgga wfde & @& & o a=ar

A. TUddollcen Hfhe & aldl di
B. Tdeh dR hl Teh TUedoiiceh Hfche 3T I3

C. "gle" HET (AT, Teh R & HYeh H Teh 3URLUT ol Ueh T TREdN) 3N STHleT
(SR H b & HROT)

D. 3 | TaReT arell foatell- (3mepelt foatell & &vdlsst 1 & 10 3’ 5[ (billion
joules) FaIr BT &)

/MNALAL




ATAT R W fasrell & IHE: ﬁa'zl?r%na;

e yarg G E LA R I

> 5 mA ATH TN IT TRATH HEH]

> 15 mA HIEULAT HF= T Gl
“Freezes” — (Can’t Let Go)

> 30 mA T o H FHoATS (FHRs FT TT9Td-
ATHATE I TEATAT)

50 - 100 mA faeT T ergehe BT | (T SATHET )

100 - 200 mA

T - I SATEd o

> 200 mA-4 mA 2T A FHAT; THTL ST
qq

Danger y
Electric shgck risk 27 Cliee & SRAE elll RIS @T SIERG % _ |
: >
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- Regd @l ¥ gg # Taa @

ARSI Y QY AT & Rsniora T sTar @

AT AfAE: [AeIdT dweilr & 3fRa AT HAAF: AegdT Teheilent H JIAGTT HT
gferetor IHT

« Ol T faegd & foIT T 3T gfarer 81 ~100,000 Q (High Resistance ToEIec’rrlc
Current) -

3= gfae FIC FT A dgd

. m/ﬁm%mﬁ@amﬁqu g6l [@FRIde 3T Jdr 8l -
E—) ‘

FH giaer FIC FT SIET dgid

o he dlecol I AdAT A T sl &l

» 3 s & AT &L 100 mMA HT 3T & 1T GeRelreh & fSic=r o s AT
0.03 ¥ & T o Arar ¥ 154




» FEYOM (Work Practice)- Ales Ff@Ta F& fafer #1 372er w1 R
- F3f oft Tagya wwan &1 IfFAR T FI- Never Bypass Electrical Protection. A

FIT HY I FAT 78 (Do & Don't)

TR G- FH FA ¥ qd, ASar F g0 F q AT F /9
.
fastell 3UFHIOT Y YTET & (TAIT) W U gAAT Fad I IW | Doer

00 not remaove

aﬁwaaw-ﬁwﬂaawaﬁwaﬂwaﬁr%wwl(mm g
glafRea #1 & gderor afee @SFa o |

NIRRT ¥ d9= & AT 3UHWOT F A
ar IREROT W | (space for air circulation)

e waRewere 915 & IFIfATT ITANT § -

(Avoid unsafe use of electrical extension board)
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FgT FY A FAT AgI1(Do & Don’t)

faegd su=uil 1 AFAT A1 RAegd F1I FAAT AEwES FAFIRTT F &

%IV | §

afspd AN (Live parts) ® &d & | J'W‘ﬁ"
ELCB, , RCB, ROCB 3t GFCI (Ground-Fault Circuit Interrupter) &1 393er Non-Sparing Tools
wm#m#aﬁaﬁtaﬁﬁmﬁmmﬁmm% |

IRy 3} 5/10 mA 3 ¥, mmmﬁw@mwwmé, Y |

gl
. qﬁ ﬁ' r E ,E E‘ E ﬁ g ﬂ . , ﬁt gm’ sw’ W ﬁ@' ﬂo m Groundjlj? Cables

Stick

fasrell & Taoifad T ¥ 9¢ FIa drel ATIHIE, 2i¢ Tfhe 3R Fdwree
FL&T & arer 3faa IR F Rereh ez w1 swahr w3
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a-'qTEb‘l'SﬁTa-'dTFlﬁ(Do&Dont)

o farator FEET
3. 3 a1 T T Ig AIHIET/ZTET HT 39T

- fAegda F& & NI SAfFaera FI&Tr ITHIOT FT TR FY

1. 8Afes ArHal arel Sust &I YT o Y, Wehfdeh HTHA dTel HUST HT FEAATT Y
fdega s & R gl S YaTgehld U o 9gat
fSSTell & & & GRTeT IR-Yargshig AN 1 ITAET H
mﬁmE@aﬂﬁ%ﬁvmaﬂTa%mqﬁl
ﬁT@fﬂT&ﬂT%ﬁsﬁmaﬁqﬁl |

C




FIT Y AR FA1 A8 (Do & Don't)
« HTAUHF - AT I F AT CO, I g@ vwrfaF arer AfFereamas 13w ;Y
FAT C T aTel Hf7eTeHwT ITFIVT "I3T” faqgeT ITHY A HIT g3 & fov 39gFT &

40 4

For use on
FN Wood, Paper,
\‘.ﬂ Textiles etc.
&gl

‘ 2] Flammable liguids

For use on

For use on
J-N Wood, Paper,
[:‘ﬁ Textiles etc.

5] Frammable fquids

[ " Gaseous fires
== Do not use on

[4] ===

Do not use on
Fiammable liquids

' Live electrical
T e

Live electrical
¥ o=

. gAafaqa

Wet
chemical

CO2
Carbon dioxide

For use on
{23 Flammable fiquids

Live electrical
k=

For use on
Al Wood, Paper
L 4| fextiles etc.

F Cooking oil
~ fires
=

Do not use in
a confined
space

gfafaa am3fEer - ferel-3uaor, faw-cae, sdfdes daew, AT T gAfFes 13 3ugaq

DIEIEDS -

GrounarEartn T

Earth Elecrodes
(Earth Plate)

Earthing of Single Motor
From Two Places
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FgT Y A FAT 781 (Do & Don’t)

o T F PG arell fasrell & guam:
. W& T T

2. o9 USI ¥ T @

3. 3Yel R A Tl W of FATT

4. faegd FsFeX 3R U6l F T W@

A ¢ S
9-YEAR OLD BOY LOSES HIS EYE:

o AEIEA defl & FROT AT T HY TEOET N IN MOBILE PHONE BLAST..
1. 3Y9al Bl &I FIGT IRA oI &l ¢
2. HSSel A HFIA GaRT T T AR & dATef Y |

3. TSl & eI S/ THICHIT Pl 3UATT Flel o Py
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*

HINIRT

gy QLIRS 3UTd
o AT allF F araier . 3RT AR
. fasrelt & arY F aex AT « ELCB, RCB S GFCI &T 3991r
o | TS FTHAUT - W AR Fike FHT 1 3TAT
» | 31 am3fear - FfRT Tt (Live parts) GaT- Sita
e | 3rfersna wfde o« i 33, &I 3¢ (LOTO)
» | a7fcerea fasrelt 3u=or - fega et A3 & HYIAT 3TAT & a9
o | T ATEEAT FT ITANT FIAT -+ CO2 3T g@ THHIfA® are PeTemas &1 39T
o | 3T fasTel amEa - fegdT su=tolt 7 aRY wefUa AAT FE g
ol A [ NS Erea #§ R 1 @A aféwss sAFdRTs § Faw

o yferator

- Ife WeE §, A WA @
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ITENHNR 3T FT HET 327

1. MSAAR T Tgar # g
zams'&r 34‘N e o & AT FEEER ganT

3. ST Al a%r ZHT»r dd, 39 AT 3R Fgele gar
ST T | [ECRIERS fargTert 3R 3R 3T STeTdT

TlTol ST Sarar SelT

H e 6T 3R CTaledar 3R odd 9

Slcafarhr & & H gfr

AT STATFd 3cTow

Dl



32T &l [T el & ol IMSHIR-3M3= fSdtare:

1)W/Wﬁaﬂﬁ$ﬁtfﬁw HRIHH &

RIS

2) 1S TH &Y (I1SC), S U HI(GSC), TIA

dceh, Ydral H]

RGINKIIRY

ATHYT T H HRISH e Al i

aQ'IIIO‘IGh dCoall

AT H HAET

oledl

3) “TSET AT feaq” S8 dATeeh HhIRIshAT &l 3TR—Teled
4) ASUIS T A=AOTeh AT T HSHIN HATIR Gl hl

‘EG

5) faetled & 9N, Sexufded eIl

TATARES 3¢ @

CCaks]
6) gTcH 319 ¢dRT f\raaa:T IR EE F

CIEGGRERIG] gu—chw\i,

FRITRT F IR & Ad9d8 THER $Hare



freTepT o TIT TARTUT FRIHH & TAISTeT ol H&fgf:\
AGIEERCNE

2) JATT TTHUT Teelad

3) faaoT 3R Ruie AT )




&) TSR 3T 31T TEAT S/ NCSTC, GUICOST, MPCOST
3T o TSEAT & 1Y Teh JHIT AT T IS
@) faRIwat / fSsmeert & A ue ééchaTsﬂa?Rfrafl‘:rﬁT
clfeheh Jetlel &l QI &¥el & folU SRIshHA & SIS @l
3N IEMIR A 3 et & @r-ary Affiee T Fswat
é? T garaa s afedar fr @iat
g) sde Haode, 3hEe Aaade, RO #ORTT gw

Qﬁ%aﬁﬁﬁmc‘rﬁ /




2) U AT A \

%) Afgd daYa FHE g § AT / awfad f o @
T T 37l oTe] ﬁ?ﬁ%%ﬁrakwu o4
dTfaieh EIGICICRE Tl qEeh, YIEeX 3Mie Fr Al
T) Ase /| fhe &7 T SllodT Qe $F JeT FUROM3T,
ggch TUANT 3R WA Hold a#raeﬁﬁrmr»ﬁw
Wﬁlﬁﬁ'ﬂ’r%mﬂaﬁm/maﬁwl Arsd 3T vuidefadr fohe
ESIEGRRIEREEIE:
W)Wﬁ?%ﬁmwm T & 9T & fou
g v, ufewee 3R St w e / e & O

I T8IST |

T) TATEAT 3R P & TaffieeT ggeI3il WX gTal & Ui,
@ 3R IReX FT RRoes / 3-Io-lch<>10-I /




4 N

3) faaror 3R Raie F&AoTn:

&) IfAeTT SRIhA & T dieey, NI, difsar, grii ™
%ﬂﬁ%ﬁ%ﬁ?mﬁﬁmﬁamﬁr(mﬁrﬁ
E)Qﬁmﬁﬁﬁﬁﬁ?HT%masﬁraﬂwmwww
e RAiE|

& J




/l;rf‘raaw FIAHH & dgd IPR ORD &l FR:; \

| 1) T, feeell & AT “CATGAT A1SH US cdsildlell Us
Uil IH1H =Y {FoRR Fale” T TYFd &Y @raH?hmﬁmw
GRS DGR TG

2) “IANLY’ AR TS HRIHH & dad 23 Bl 2019 &
“Tol uumﬁmﬁm‘éw HATelP1G, SIdT, ?ﬁWﬂé?
HATEYAS Tohel & OIAI F ot “ 9ffis carsar 3R 38
IRAET “ ) chrd T O 9iAeToT SRIH RIS d_ il

& /




TIMETUT HIAshH hl 322

> ColleAT faare 3R gieqfahr & glgrR &9 sl oTFl, ATl IR HTH Foddl & A Seddhld Hleh
3R =T /e 3@ &7 F I Y T |

>ﬁw%ﬁwﬁ+dcajd|$mmﬁé¥mﬁ “YH-TGfFr I Tl & T’ & TN H
TSRl 3R TaTeAT faaEr 3k ﬁ?ﬂ’fﬁlﬁ o aT STedehdl ol |

" > TlleAT fa3ilel 3R GA] el & 39 & faffiesT ggef3it w815 Thel T & fafafr dehet /

fhe | @ / qRedsd A 3R 3ol & o, aifn gReor sdwa & fav G el § & §
ﬁtﬁaﬁmsﬂtwﬁﬁmwwawﬁmﬁmuﬁﬁm#m#%@wmm

>é\faré:q1?ra%'=ﬁ(q7:‘r g, 3cc}, &faIuT 3R ALT - Ycde &7 5/6 T=di o1 yfdfafaca #xar g )
mmﬁmaﬁmmﬁaﬂﬁ%%mdmmhmuqa-ﬁwmmﬁmI

»> oot e 3R deag seafafFrat & i ggerat ) wver verie / v s faa w3

> WAV Tl ¥ 3ol W 3R colleAT G 3R Wedfddhr & 3eqoanen T Aaed sieail
3 / RE & qre” bq|$c(®1ﬁﬁ)mﬁm3ﬂ?wmﬁl

> ‘ol ¥ TATS Foll & 3cdiead” (clean energy from fusion) 9T UdH “CollodAl faaer 3R m Coxe )
ARY Siiaed el I d&of oFd g7 39 T AlhIGT AT I TATeled HleT|

> TSI Holdel HR-IHA (NFP) & G L & Fc—ltf CATSHT 3R Herdel faareT Siefadhr & a7 & gfafaa
SAAATFT IcUoed HLAT |




\

/

Tagegerdr, 1?\_0‘# & HIY “TATGHT FISH TS Cdldlol US
TSl T w[Fa FPalel” W TIFd TT I AT A
ST e AR

\§ J
aT T TATA ICGIEY
10-11
aNaTe, feATae wewr, gRAom, feeell, dolle Tee wE3fd BR ASd Us 3T
| Sl STFH AN, Yolld, 3cadrEs CFaAlelloll, TG 2018
H;EF Y&, Ul, Beaiiaeg, §gR AL yeer s faare 3R gieaifadr 7-8 A3
hod SIRWS qRVe, $aTer 2018
g S9Tel, 3314T, 39H, AdTeld, 7-8
3BT EI?QT AR, Fﬂ?ﬂﬁ‘s’ ﬁrwamm T F30T BR @B TS June
qaf SIECT:] EeFeilelloll, [argrey 2018
21-22
ISR, HAGRISE, INdT, JSTEATA, GHol IToIId TC FE3A BN HSH US Sl
SIEGE ] A & SFATaTSR, IMefeIR 2018
12-13
ollceh, lel, dTAES, Y YGeT, Fellcsdh ¥ HI3AT BN WEH U5 Sl
AT AT, g3 CFATATST, SR 018
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R & AT omai & ATl A CareAT Hifdh, s AT IR Fgaled @RI Foll i RI&Tor,
NCSTC-DST 3R IPR aRT Ush qRIIST:

N
A

INDIA

States and Union Territories

PAKISTAN CHINA

Jaipurg

RAJASTHAN
’BANGLADES

-\ forar aram o

MYANMAR

MADHYA PRADESH

LEGEND

Bengalurr:). T anal - International Boundary
2 .(E = 1 - State Boundary
[=] Country Capital
e State Capital




W@-ﬁ%mﬁﬁ%(ﬁm‘rw

o 4. sﬁ%—q’ Aol & AT SYdTey,
g i an?r g o grEfar (3R

| lf m [hEeTE 74 | AN NS > AN
| i | N 31TF) & Feldclicleh EhUN
B _ 5. 4 3 el srada:;
b 7 i yudo »‘ = )', . m dhefrd '\ 4\»\@‘
- ) g
& 2 X )\

3)CATSHT T IRTT &) CelToHT
ST el 91 &F) TATHAT &
HFIFIZ”?'I G) CeTsHT FYai]

qf\raTUTa:a‘?TlFr10tnwa:A031|chu< wwuuafrqaﬁ?r%umaiaﬂislﬁmﬁﬁaﬁsﬁiﬁam$
ST O T @rEell & IR A R{AEaR A Iar™T =7 A7 Gt & gcgeer & o (V) SIATeHT ar
fSrarsr (&) Siopa 1 &@Er (A ToAToHAT I YEeX (31) TAloHT Tolld o 4 TolodAT TR 99 &7 J¢
TUrfoT fohar arar ol
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qiYeToT & Tl 9T

el TAST G JANEN o folT de3y




ufetor & AT 3-31 clhidAs AlSd




AT Greaf 3R 9feTor Freaf

gcdeh Hifesr & 300 fraiemd & 31fs garesT 3R caagiRes g fharefier
fh Hm?fr afltvﬁv?ré /

- 3n

e o

’.‘n -“'
| 72 TN
sl Tl

l rm,gw A

IRAGI

HANDLE WITH €4

Dr A V Ravikumz
Head, Outreach ivision.




Total Male Female

sl Lol Registration U liol Participants Participants Participants - Age Distribution
Chandigarh (N) 53 50 a1 03 30 a
o 40
Bhopal (C) 65 49 44 05 c 32
a 30 26 54 24
. ] 22
Guwahati (E) 60 40 26 14 B 20 19 6
o 10
Gandhinagar (W) 55 40 26 14 % 10 a I I I I 6 4
1 I 2 2
5 o - N | BRI
Bengaluru (S) 80 68 54 14 -
E 21 24 27 30 33 37 39 42 46 49 52 55 58 61 64 >B4
3
Total ALL meetings 247 191 56 = Age (years)
Gender Distribution Classes Taught
60 54 150 141
‘E H Male #Female = 123
a 0 a1 44 g 120
S a0 K]
t 26 26 -r_;u 20 *
F 30 a 65
T 20 14 14 14 S 60 a6
i fla I In In Bm i- . ;
30
E 0 . [ | E 9 I I 1
= Chandigarh Bhopal Guwahati Gandhinagar Bangalore ] - - - .
Training Location A& ..;-ESF ¢ZF .;'FF & q,ﬁ 5 ‘396? ¢~‘§'

177 Classes Taught by Participant




Teaching Experience

41

-
=

29 | 29
S ’

[ET]
=

11

1198
L TINAARE
L ] _-__

1 4 7 10 12 15 18 21 24 27 30 33 35 38 41 >4

Years

=
=
i

MNeo. of participants
o]
=
=

=

‘Teachers from 9% to 12th Standards with teaching
experience between 5-20 years formed majority of the
participants

A detailed reporting of the programme statistics will be
provided after completion all the training programmes and
it will also have inputs based on the feedback obtained

from the participants. 178
|

s £ = § %

HRIhH HIEIhI--2

Demographic distribution of participants

P 5 Manipur

e 1 Maharashtra
e Madhya Pradesh
S Kerala
e & Karnataka

s 4 Jharkhand

e s J &K
e 19 Himachal Pradesh
P & Haryana
S Gujarat
s 1 Delhi

P s Daman & Diu

P s Chhattisgarh

s & Chandigarh

P & Bihar

P 14 Assam

B 2 Arunachal Pradesh

s o Andhra Pradesh

0 5 10 15 20 25
No. of Participants



L) Inauguration of the training programme Dr. Sunkaria IAS addressing the gathering ( R) Training session in progress

v i

1
|

(L) Demonstration of the Science Activity kit in progress?R ) The participants training with the interactive models of plasma




CONVENTION

=<0 »

CENTRE

IO —-—

TR T i
/nstrtuzefarPlésmaﬁesea«.a

The hands-on experiments and posters setup for the particinants (L-R) Glow discharae and ion thruster enaine models




L) Demonstration othe SiActiwty kit in progress R) The participants training with the interactive models of plasma




= " i

(L) Participants of the Chandigarh programme

(L) The hands-on experiments / posters for the participants (R) Participants experimenting with the Glow discharge setup



UM-TRAINING PROS
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June 7-
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(L) Inaguration by Dr. Ranijit Barman (R) Participants of the Guwahati programme

. r k >
ACROBATIC 710, &S Z

@ PLASMA : WHAT IS PLASMA 7/
ot e P Ao bbb M

R

A Y »

(R) Registration of Participants in progress

(L) The hands-on experiments / posters for the participants




gigHT U - IgHCHIE - ¥

Participants of the IPR-NCSTC training programme held at Gandhinagar
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Participants of the IPR-NCSTC training programme held at 1ISc, Bengaluru

oLy = -
h iy &

Training programme in progress



glaioll I - d9Teil} - 5
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1)
2)
3)

4)

gfaserar O gfafsar
95% & & gfasnfaar o 9iNeIor FRIGH H ART ol I 9ge TAleHAT &
IR H §8d A Idr ATl
95% & 3T yfaenfarat o #eqgE fvar f wfetor siwaA & Aeg st
I g fohdT a1T|
giefat @ sar o1 [ 9fetor 3R yee T S Al § 91y, § oo
& &9 H ol & gRIfEaT st § TeTH giev|
APt o TareAT 9 gl & 9AEN hr EEAT Y, S Il Fher Tk Ig
gfI&ToT FRIGH & fow gfada arl
gfaenfat @ 319 Thell F 58 IRAATOT FRIEA F AR W@ 7 R
& [ T3eTe, SaTer, HERTSE 31X SR & gfyemh 3k suter FdweE F & ot
o GTRISTOT WA T YT el A& Y & g
T5T AT RS 2 FIHA 39 Torell TR R a0 agar &
il aea & &F ufRNeqor &7 @ 7 3 T Fr & arfe argda 319« a8
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Continuing Activity (By Teachers Trained in the Programme- Western Region)




Continuing Activity (By Teachers Trained in the Programme- Southern Region)
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25t National Children’s Science Congress-27-31 December 2017:
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(L) Ms. Chhaya Chavda explaining the plasma pyrolysis system to Shri Vuay Rupani, Hon. Chief Minister, Gujarat State.
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VSCC-ISRO ADMAT (3TU® ATHRIT ¥ TehAT0)
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The science exhibition for schools underway in the auxiliary building of IPR
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IPR-DAE Technology Interaction Exhibition :

DAE (TTCD) & Tl gEATCRUT AR HEANT JHPT o DAE i1 & Ifd qarr fasfad
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Uh g M- rFeax 2018
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|PR0RD%?WW%WW%WWWWW
Hoorde & T &7 @ o7 OR7T &1 uedsl #F IPR, FCIPT, CPP-IPR & ATa-a1Y BARC &
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The welcome dinner arranged for the participants of FEC 2018 on 22nd October 2018
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Awarded to Dr. Ravi A. V. Kumar for his Oral presentation of paper titled Impact of Awareness-cum-Training

C *
Programme for Science Teachers in Plasma and its Applications at the 9" National Teachers Science Congress AR E ks a’T J'Cl\(’q (ehel a’T i §| Q
(NTSC), catalyzed and supported by National Council for Science & Technology Communication (NCSTC), Dept. “'n §H :| l‘|(.;\| = a h \-5.|\|Jo|-,s\| a»j
of Science & Technology (DST), Govt. of India and organized by Vikram A Sarabhai Community Science Centre g (@
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106 &t SIRdT A FE9

ISR o 4-7 AT 2019 & RIS “cIdel Fhedd JATRICT, HIrarsl, Jae” # “106
df RO O fRE” & #A6T & & H AT mgf?m”qaabﬁﬁf%w
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& auid aa ara Affes gelfdea 3 R #Afsar wefia fT v 6000 & 31
3MaTcent o EeTel &1 GRT fohar Sivs daferdsd & 9eeiell &l "gaifteh Sieehiqor AT

IPR team and IPR’s stall at the Science Congress
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qieed g7 T U 2| [T UH &l Tae o 209 6,000 & STk et o
T3 T T FRATI DAE €T 9 JEQIHT T "G T8 ST Iqol HSq" TR STl

The Pride of India Exhibition at the 106th Indian Science Congress.

106 &t sIRdT A= FE9
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IPR’s stall and team at the 15th Pravasi Bharti Divas exhibition
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The IPR stall and the IPR team at ParamanuTech-2019 (L-R) Ganshyam Jhala, Abhishk Agraj, Pramit Dutta,
Nirav Jamnapara, Vishal Jain and Ravi A V Kumar
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Some of the team members of NSD-2019




IPR Visit:

IPR Visits by Schools / Colleges and Universities from all over India

Year No of Visitors
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2018 135 290 93 170 255 290 230 255

2019 70 140 335

Students from Shree Adarsh B.Sc College, Botad, Gujarat during their visit to IPR




o B

Participants of the National workshop on Recent Trends in Material Processing and Characterization during their visit to Il

o i
es LIS

Students of B.Tech.

- e N T

Engineering Physics course of IIT Roorkie aﬂ)ng with their faculty during their visit to IPR on 27-2-2018.

Students of BE (Computer Science) from the Marwadi University, Rajkot during their visit to IPR



IPR IH=teX:
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TASNTET & &7 § gogqre $ Sywfeaat :

THI ST AT 7 1931 fae 9wy aeT 2w,
2019 F1 T fasme forar vd agEsTT #RATT (NISER),
AT H AATCAT AN T ATA7 9T T FAT AT Z10

s 3 R N
Supersonic Molecular Beam Injection (SMBI) System on the Aditya-U Tokamak ATFTT FAT § TAGTT F VAT K AZAT 29§ A0
A L e T e T e T AEATAT FT A 2017-18 F oo vy Fi wgraar vy qvame
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- =T &), 97 2017-18 ¥ fow w7 7 wgrgar wm Fware A
T AT AAAS TTAATAT g WOAFT [H017 A7 e =7 7 47
o fig, dnfas afierdT - off v3 s, TR w
TS 74T F YA-0AT § ST U9 36 A6EE A
o Framr F wATs AT AT T v admin
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o, nooo T H i A oA wmm AT #1 7

T AT U, T, 7L AraE (A A Ew) v .

T v, e, AT Ze vAr R A At AT s w2 w7 g
Outreach : IPR Visits
Educational Visits to IPR/FCIPT = Jan-Feb 2019
et Name Of the Institution Date Number of visitors

Christ College, Rajkot 30" January 2019 26 B.Sc 3" year students

LD Engineering College Ahmedabad Tth February 2019 36 Chemical Engineering 3 year Students
A T3
- \

Marwadi University, Rajkot 13th February 2019 50 B.Sc and M.Sc Physics Students

ﬁ W, Gowt. Engineering Gollege Gandhinagar  |13th February 2019 30 BE Metallurgy final year students
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Mr. Pabava Bagla of New Dok Teeyi
ence, To Win The Trust OF The Ausic” of i
Dohi Telovwon} ana Chial Cormespondent
fﬂlvnlM*lllrlml--vn; UmaNm n b of Ik, and 15 2003 P wies swrsied fof

st ndng purnaliss’ by the Unded Notions. Me is siso an sce prashet and is=ages takan by fm have ap
na-r-ll lhrmmrml—c-vwnm Time, & Newswess, Me it slto o contrituting photograshes for Corbis images. Me ko
Oovered I 10l Sp000 4nd Auciear program 1o 176 st Iwn duca des

Mr. Hiren Nimavat of SST-1 Cryo-
genics Division, presented a poster
entitled “Efforts done to mitigate direct
I ——— heat in-leaks in SST-1 " at the 27th

National Symposium on Cryogenics
g and Superconductivity at lIT Mumbai

The participarnts of Se NTP-29 hatcn vadied PR on 1l Decembe: 2017, Amund 135 eceed meruils 10 SAC. bad by Shl. 2

o
Raviankar, Head, HRDD division, SAC. Ahmadabad ware recahed at IPR by the Outreach Dision and & bt intraductary d 1 6 1 8 J 20 1 g
e uring 16-18 January :

tak wars gheen to them by M. K K Morandas anc Ms Mral J
muchine, LYPD sxpmdment, Aditys and SST-1 tokamuke. They sece absa shown the verous sxhibis in #w lechrology park
Pogt inch, Ih v Eors wers taken 1o FCIPT 10 introducs 1ram 10 106 vasous Industrial and socktal appbcations of plaama
technologies

\auonal Science Day 2019

Images from the varous activities / compettions durng NSD-2019
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Fun With

IPR Outreach 2018




Fun With Plasmas &

IPR Outreach 2018

The plasma globe !
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ATSUTATT THLATT T IRE=T 3T
STRUTIR & AT S AT
HTAHRH H ART TS
Introduction to IPR workshop
and its contribution towards
IPR’s R&D programme

I arell (Y@ TASUHS) Bharat Doshi (Head MESD)

1111111111



Workshop: It is a backbone of IPR’s R&D program
gl ryfas a8 sy Aefiadt & gufoara & foraesr mefifdar sk
thigdera ’hﬁw T, A3 afessn) anfe anfAe &, a’ran'éq"rsm
a@ﬂ%éumaﬁtmﬁ%mmsﬁﬂ;m T
Il g

THHT

10/24/2019



a&eg & Freftfer giaeme Workshop Machining facilities:

1. Bombay Lathe Max Dia : 650 mm
Max Length : 1000 mm
2. HMT NH 22 Lathe Max Dia : 400 mm
Max Length : 1000 mm
3. Pinacho Lathe Max Dia : 225 mm
Max Length : 1000 mm
4. HMT Enterprise(2 Nos) Lathe Max Dia : 225 mm
Max Length : 1000 mm
5. HMT Craftmaster Lathe Max Dia : 200 mm
Max Length : 1000 mm
6. HMT FN2U Milling Traverse: X: 800 mm Y: 265 mm Z: 400 mm
7. Radial Drill Max Drill Size : 50 mm
8. Bench Drill(4 Nos) Normal Drilling Size : 1 mm to 20 mm
9. CNC Turning Machine Max Dia : 400 mm

Max Length : 500 mm

10. Abrasive Water jet machining Cutting Capacity : 50 mm in Metallic Material and 60 mm in
Non-Metallic Material, Max Size to be Cut : 8 feet x 4 feet

10/24/2019 CNC VMC is the future augmentation of machining facility 3



qH AT A for#Tor AT Workshop Fabrication facilities

11. Plasma Cutting Machine Cutting Capacity : 25 mm in SS 304

12. Welding Machines (3 Nos) Electric Arc & TIG  MS, SS and Al. Welding

13. Gas Welding/Brazing(Oxy-Acetylene) Brazing
13. Hacksaw Machine (Old machine) Max Dia Cutting : 300 mm
14. Shearing Machine (Old machine) Max Thickness Cutting : 3 mm in SS 304

new acquisition of hydraulic Shearing machine for 6 mm SS cutting

225
10/24/2019 4
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Summary of job executed In last three years

o 0k wbdE

2016-17 2017-18
Workshop job cards from Mar 2016 to April 2017-1116 Nos Workshop job cards from Mar 2017 to April 2018-1310 Nos
Material utilized for jobs- 1290 Kg Material utilized for workshop jobs- 1405 Kg
Water jet job cards from March 2017 to April 2018-325 Nos Water jet job cards from Mar 2017 to April 2018-241 Nos
Material utilized for water jet jobs- 2527 Kg Material utilized for water jet jobs- 3124 Kg
Material issued to users by workshop- 2603 kg Material issued to users by workshop- 2878 kg
Total Material utilized-6420 Kg Total Material utilized-7407 Kg

o 0ok wbd e

2018-19
Workshop job cards from Mar 2018 to April 2019-1213 Nos
Material utilized for workshop jobs- 1550 Kg
Water jet job cards from Mar 2018 to April 2019-197 Nos
Material utilized for water jet jobs- 3805 Kg
Material issued to users by workshop- 2560 kg
Total Material utilized- 7915 Kg

ok owdE

Various type of Jobs executed are:

« Machining (Conventional and CNC machining), Fabrication (TIG welding, Brazing etc.)
« Water Jet Cutting Jobs, Plasma cutting

226
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3-axis CNC machine with multi-tool holder

lllllll
‘‘‘‘‘
............

............
.............

10/24/2019 Max Dia : 400 mm, Max Length : 500 mm
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S T HI Tl MMSCH & T A T Iy
e Standard Blank CF Flanges from 16 CF to 250 CF(Total : 180 Nos CF Fabrlcated)

. Standard Center Ring from 10 KF to 25 KF(Total : 800 Nos Center Ring Fabricated)
e Standard Blank KF from 10 KF to 25 KF(Total : 1100 Nos Blank KF Fabricated)




Hoad il @ Y 9 gsH s

Precision Jobs manufactured on CNC Machine
* Machining of XRCS Prototype System for ITER-India Group

(Dia:254 x 150 mm length
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~ 3-axis Abrasive Water Jet Cutting Machine
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Cutting Capacity : 50 mm in Metallic Material and 60 mm in Non-Metallic Material
10/24/2019 Max Size to b&Cut : 8 feet x 4 feet 12
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Non-Conventional machining- Abrasive Water Jet Machine
* Job executed forAdltya U (Intricate shape is machined from S.S.304L)
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Abrasive Water Jet Cutting Jobs
» Job executed for FCIPT Division in Graphite and SS 304 M

ateria
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Abrasive Water Jet Cutting Jobs

* Job executed for LHCD Division

 Cutting of 250 mm D_ an 90 mm thickness

15
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Abrasive Water Jet Cutting Jobs
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Abrasive Water Jet Cutting Jobs
Gear Cutting from SS 304 Material for RHRTD Division

238
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Abrasive Water Jet Cutting Jobs

Job executed for Aditya-U and other group
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SST1 Vessel Modal
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Various system/components manufactured/fabricated at
IPR Workshop

Negative lon Extraction UHV Chamber
with support structure for CPP

* Dimension of the System : 2080 mm
(L) x 1000 mm (W) x 2683 mm (H)

 Total Number of Ports : 52

 Total Number of Flanges : 83

» Max Size of the Pipe : Dia 310 mm

» Max Size of the Flange : Dia 400 mm

* Vacuum Leak testing (MSLD):
<1x 10 mbar.l/s

242
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Helicon Coil Assembly for CPP

» Dimension of the System : 1965 mm (L) x 1000 mm (W) X
1916 mm (H)

» Total Number of Ports : 31

» Total Number of Flanges : 42

» Max Size of the Pipe : Dia 306 mm

» Max Size of the Flange : Dia 356 mm

« Vacuum Leak testing (MSLD): <1x 10 mbar.l/s

10/24/2019 . 243 .
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