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Carrier Vehicular Future
Initial Operating Capability
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7) Catapult Assisted Take—Off Barrier Arrested Recovery

8) Maritime Airborne Surveillance and Control

9) Highly Mechanized Weapons Handling System



o SAl Ol % &3t xR
FEwgte] 7ok B4 ofgh U 2 £-4- Akt el 13°9] A7y EehE 44
3k Qlek. 22 7ol 9] AR (Catapult) Ei= AR (Arrester) 7+ A2 Eo]
QA kgkoLt, FE ole} 2 FAS| AAS tjulste] F1ko] nlHH o o]t
Aol 37)e] YR AR M, 0] 27l F-35B STOVLI) 715 9fek oF 160m Zo]e]
2] PF2oln, thE e BA BFREA SRR F3715 % 17171 913
Fgmatel A% o] §lol AxJak Zol7} oF 260m, o] oF 13,000mee] B2},
E3t 7ol F-35-0.2 5}
b EE F e SRR %
7t o) o2 A2 oy
olct, A=A HIBD)
Fhre] 271HI 3 Telw
=12 ?1521'-_,‘}/_ 5 Hl' Bﬂjl,} tﬂ‘éﬂﬂ}u

[e]
7} 160m g0l A7}
Ltﬂ JBD: F-35 JSF olZo]

)

_l\l

o152 913} A} 2o %
) | 12 4-3 | XAl of- A= ZHE HHX| Ol0]X|
S = 22

AR BER L VRl T0ES A4 5 9l TS 7157] 207t o),

o1& 7|E7])= AFEWE=9] McTaggart Scott of Loanhead A7} A|2F3t Ao 24 Ao}
vl 7ol 71 o EARITE 602 ool 4the] HER7IE ZAdarolA vzl a7iA|
ool 7kssH 7]157] 1dl= &l Atojofl A=Al thE 1dj:= FLYCO L S1of 23]
Hr}. QinetiQARR} 1] st AA7] ARE7| TR of Hidt A5 3si et 27] A
A3} A A A - EghS ffsf Zo] 300ft, 90MW A% HE|7F A3t 0= AA[s)
Ak,

10) Short Take Off and Vertical Landing
11) Jet Blast Deflector

177



178

= YA A2 BL2(XfH|AH(Queen Elizabeth Class) SS2E HIAZT0| MEE M22 2 54

0] =&7|=2 XMEolH Ay ME FME7| F-35B 20|EY 119] ATIN|A LMsh= S2LE| SZ250
HIg ZHE B8 4~ U =0t

ERRICHAOIAL = Slofl 2LE ZEAMRIS] Aoz JHLE BSE=H2 1,500C7X|S] S22E I
s B9 4 en YR0|s1 Eleks &5 ez HEHL

0] =X sEosto| M 284Ho| 2N A7 |Ho2 H|HLHE H58 4 Q2 o2 ofjMw|n, & ¢y
HMS ZIZ2[XiH|A SSEEO| LA shefAI27T0l 0]0] 2018 HIMARS ChH|et sty FH|AIZOICE of
10,000Ce| 2=01M SEtADL HE 7|&S 0I8sh 22a4s BAcke &4 /e A220|2 ZB2[XHA
SISO T T FHA 19,000m* &, 2f 2,000m*2| B[O =ES alAleict,

EollEl &= Y22 g4 S55H0 E 7220 2nom~2.5mm FAZ AED EEe =HTE FdsiA| =it

E EEAE2 SYAIRT OlTo| 2i=E ofFolct,

Al AFA 1RO a7k obd sk 22 274 B AN B0 sh, A
o}
“

=2
ol e e PR -SA| 7s= skl Tl AR e e SA 7S

Ak 7Rg-Adof| whet, ARF $harofl+= BAE Systems InsyteAl?] Sampson T )5 |0t & &
Ajskal, £ FLYCO #alol= Insyterle] S1850M F54HA| HlolHE ke Alglooh
S1850M &54HA] #|otl= 1GHz~2GHz Ao] oA &-8-5= AR 22 Py ohd v ] 2

OJE|ZA 0°~70° JLZ}of| A 400km HA7HA] A FAHA- 54 V5= Al

o B HlolH

o A 3D el ®l Flo]T]

2A o 2R E 400km HY| W] 2 1,000715 F4 4= 3lv}, L-MEofA 253k
)

kel
= =
SMART-L2 %¥ZH(elevation)©] 70°Y #at ofyz} AA 2] A

%
T
=
i
o
ini
Ir
N
o
il
o
ol
N
e
:Cé
oz
N
>,
JFFJ
[
i
D)
ox
- mlo
(s
:OJ_:
i

British companies develop new thermal metal coating for Queen Elizabeth Class aircraft carriers,
naval—technology.com, 2016, 5, 25,
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13) HMS Queen Elizabeth Aircraft Carrier Fitted with Thales SMART-L(S1850M) Long Range Radar,
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14) Identification Friend or Foe
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Russia and China may work together on nuclear—powered destroyer, wantchinatimes,com, 2015, 3, 19,
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Sk | 1 X Ka=27 ‘Helix A/ / &7| 2=AlE & ZdD

= 0{=0|& J2|12H|X|(Admiral Grigorovich, Z2HME 11356)&

Of

ol=nd IR 2R S vttt AT e Aokl AV E e
A ooz 2jAof Hafgidle] FEek A9 A flste] A= Sl Ao,

BAjop) Az & QlmollA] Fste] 2003E5-E 2013E7HA] B 64]0] A i H gt
E(Talwar)w 2919 A § A225E 42 78S uigeR A =i

e ItE QFEFE(Yantar) 2Al4llA 2 ol AZols 621e Axste] Wi 53
gdiof wiAlsh7 | = st ot mpAjet 122 & v A =
A | = shaA 2E Hfpie 5202 AAE T 1, 2/ 2016 3E 6Hof 2}
ZF H AL SRS A FolH 4, SRR H2Foln), ERE 6RIgh: A=A of A2

dgolth. Alz7]ollE 2017 71| Sty iR E W =g AlRo|3lon 2t o =)™

Feet ojmvY 12 ag

228



|25 511 2fAjofe] 0=0E J2|n2H[X g S9fet

e nEHRF 915 354, 5, 6WFHL Q=S A Aojetm wEch ) ojet T
A1 2015 7Y BAote} ol = Aot} ojEn|Y T 2R X|(ZR2AE 11356M) & T
3 315w Aol W PAksl7| = Tl Frt

| 7 5-8 | Al0I9 o{=0|™ J2|m2H|xlE Se 3
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Admiral Grigorovich 2010, 12, 18, 2014, 3, 14, 2016, 3 1.
Admiral Essen 201, 7. 8, 2014, 11, 7. 2016, 6. 7.
Admiral  Makarov 2012, 2. 29. 2015, 9, 2. SHAN &S
Admiral  Butakov 2013, 7. 13. 2016, 3. 5, HES
Admiral Islomin 2013, 11, 15, — Hx2=
Admiral  Komilov OE0|E DE24H|XIZeZ ME AR

* 4,5, 6¥el2 Qlzof Mo =% &

olznlg delmEn|xgel s skaEy e Uy Sazelt 24 7l
Zorya-Mashproekk Aol A2kste] SR FeIEOLt etolt Aeh 4¢lo]
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30) India may buy three Russian frigates, in.rbth,com, 2015, 9, 23,
31) India to licence—build 3 Russian frigates, janes.ihs.com, 2015, 7. 17.
32) Russia hoping to export three sanction—hit admiral Grigorovich—class frigates, janes.ihs.com, 2015, 10, 15,
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33) Russia working on new Project 22800 corvette class, janes.ihs.com, 2015, 7. 8,
34) Two modern guided missile ships reinforce Russia's naval guard in 2015, navyrecognition.com, 2014, 3, 13,
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project 20380 Steregushchy 2001, 12, 21, 2006, 5, 16, 2007, 11, 14,
Soobrazitelnyy 2003, 5, 20, 2010, 3. 31, 2011, 10, 14,
Boikiy 2005, 7. 27, 2011, 4, 15, 2013, 5, 16,
Sovershenny 2006, 6. 30, 2015, 5, 22, 201614 2t
project 20381 Stoikiy 2006, 11, 10, 2012, 5, 30, 2014, 5. 28,
Gromkiy 2012, 2. 17. - 20164 2
Retiviy 2015, 2, 20, - 2018
Strogiy 2015, 2, 20, - 20184
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35) Russian engines fitted to Project 20385 corvette, as import substitution efforts pay off, janes.ihs.com,
2016, 5, 20,

36) Straight Shooter : Russia develops new trimaran stealth corvette, sputnlknews.com, 2015, 7. 7.

37) Russian firm designs new warship to replace sanction—slain model, themoscowtimes,com, 2015, 6, 16,
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| 3 5-12 | 2Alote] 2o 3 2o-Mg A 71X & Y Sig
3z mede | 2z 2 | 2]
Astrakhan 2004, 1, 30, 2006, 9, 1.
21630
Volgodonsk 2005, 2. 25, 2011, 12, 28,
(Buyan)
Mahachkala 2006, 3. 24. 2012, 12, 4,
Grad Sviyazhsk 2010, 8, 27. 2014, 7. 27,
Uglich 201, 7. 22. 2014, 7. 27,
Veliki Ustyug 2011, 8, 27. 2014, 12, 19,
Zelyony Dol 2012, 8, 29, 2015, 12, 12,
21631
Serpukhov (Buyan-M) 2013, 1. 25, 2015, 12, 12,
Vyshny Volochek 2013, 8, 29, 2017
Orehovo—Zyevo 2014, 5, 29, 2017
Ingushetiya 2014, 8, 29, 2017,
Grayvoron 2015, 4, 10, 2018,
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20154 109, SAlok FOI-M<l 333} ASEEF 158 Aelop Ao By 4]

AFLE HAFSEe] 1,500km HolR] B 3401310 20161 24 13Yoll= Hafigt] &
;9] Fk-MiF Zelenyy Dol3He Al2jot YA oR M= § Al 285 st 9lrt.
| £ 5-13 | 2HAlOF FHOF(21630) / EFME(21631) ZAEH LEtx|H
UK
7 ZB(E2RE 21630, 21631) Hfj =2t 500E(HZ) / 1,100E(2HxH)

E 62m / 75m 2= 9.6m / 1im
== 2m / 2.5m EnES=! 28Kis / 26kis

54743 12kis2 2,800km / 4,300km sx¢ 29-36%F / 52H
=4 2 shaft CODAD : 4 X Zvezda M520, 14,584shp, Pumpjet

MR=352 Pozitiv—M1.2 2{AH{Z|0|CAIAH

EiX| 2 « NAEX 20| : 5P—10-03 Laska
M A AE . OftHEIOII:—I MR-231 Pal
o ALt Anapa—M suite
* 1 X 100mm A-190
e 2 X 30mm Ak—630 / AK-630-M2
o 1 X 40 retractable A-215 ‘Grad—M'(21630)
2%t * 2 X 4 UKSK VLS cells for 3M—54 Klub(SS—N—-27) (21631)

* 1 X 4 3M-47 Gibka(lgla—1M) (2 X 4 in 21631)
* 1 X DP-65 anti—saboteur grenade launcher
e 2 X 14,5mm(21631), 3 X 7.62mm(21631)

" Hol2 E(Gepard, Z2HE 11661)5

ARZEHF 2A :Y(Koni), 12 AK(Grisha) ¥ 327 (Parchim) ZA|2] $43)
o7 AxE ZRAE 116615 ZA g0t
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Saol AREE I o] HA] HieRko] 2,000E w02t 2AIR |27 | k= Z91%te] 71791
HEHLS s93to g -85t Qlrt, WEW-2 2011 393} 8€o] 22 134 9] A2 E

38) 4 Russian warships launch 26 missiles against ISIS from Caspian Sea, rt, com, 2015, 10, 7.
39) Zelyony Dol corvette enters mediterranean to join Russia's task force, sputnik Int ernaﬂonal, 2016, 2, 13,
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40) Russian navy to receive 6 advanced patrol ship by 2019, navaltyoday.com, 2016, 4, 12,
41) Russia's new Project 22160 corvette to be armed with Kaliber—NK missiles, janes.ihs.com, 2015, 10, 27,
47) Combined diesel and gas
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43) Zelenodolsk Design Bureau

44) Russian Navy to test a new trimaran vessel concept similar too LCS by Zelenodolsk Design Bureau,
navyrecognition,com, 2015, 7, 13,

45) Central Marine Design Bureau
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46) Russia's Almaz design bureau develops project 23420 small anti submarine warfare ship, navyrecognition.com,
2016, 11, 10,
47) Russian shipyard fire damages Project 12700 minesweeper, janes.ins.com, 2016, 6. 9.
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48) Russian navy new mine countermeasures vessel project 12700 Alexander Obukhov in sea trials,
navyrecognition,com, 2015, 12, 28,
49) India suspends talks with Russia on Alexandrit class minesweeper production, indiadefensenews.com, 2016, 9, 7.
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51) Yury Dolgoruky submarine to testfire Bulava missile with full missile set aboard, en.itar—tass.com, 2014, 9, 15,

52) Russia's most powerful nuclear subs to volley—fire ICBM, pravdareport.com, 2016, 3. 2,

53) Sevmash to lay down 8" project 955 SSBN, 5" project 835M attack submarine in 2016, navyrecognition,.com,
2015, 11, 30,
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54) Zircon hypersonic cruise missiles, sputniknews.com, 2016, 3, 17

55) Russia already developing new fifth generation submarines, nationalinterest.org, 2015, 6, 23,
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India requests overseas design help for second indigenous carrier, janes.ihs,com, 2015, 7, 17.
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QI 9] AAF AT A< ASHLPD) Jalashwa$l 1%], t)EAFSE3SHS Shardul (LST)+
P, g 2%, 102515 4340 0o 430 6.8 om0 398

Hll<=Fo] 16,600EQ] JalashwadhS 1] sfjito] -85l @ AEF AESH TrentondhS:
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AXH
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2007 A5E] 2009 A7HA] R4 34 & A wiAISHITE, Shardulw =3t 73 2 AH|9] 90%

ol Al AT AlFom FAHI

Magary 58 193h 1987, 299l Gharial®2 1997d0] 242} 35t} dAj71A]
28I QU o] 566080 St YT 5o HHoR otfo] SFH P
HAstaL ik

KumbhirZ2 1974U X E 1986W 714 B% 8F o] H sl ot A 420t 8531

i

| 22 6-5 | Q= o] MEE JalashwaB(21%), ShardulZH(E7H), Kumbhirg(2E%)

2.3, A=

olel Ao} 7HAl(Kashin)Fo] TR EE 1980 WRE] 1988 A7IA] wiAE A FE
(Rajput) o 52, 1997 €] 2001 Alolof| vl =]H 6,200%EF2] B2](Delhi)& 323} 2014 A7}
2015 0] ZF 144 24 o] Algt= x| = 313l 3¥1g o] 2016E T 9 AL Ql= 7,400
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SHeAl
Z7tEHKolkata) 2003, 9, 27, 2006, 3. 30, 2013, 2014, 8, 16,
FX|(Cochi) 2005, 10, 25, 2009, 9, 18, 2014~2015 2015, 9, 30,
HILL0|(Chennai) 2006, 2. 21, 2010, 4. 1. 2015, 11, 2016 2

20081 FA| Al4H]7F 59 6,5007F oA 3R] 2011W o= 2 225%7} 5, &
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ek =ik 168 9 Hizk(Barak) -8 At v]AL TARE Rt 2 UARAA|2F 4T €]

10) Navy's on going hunt for heavy torpedoes leads to delay in modernization process, India Today, 2013, 6, 10,
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AK—-630 LA o] F7|%
AF%—QL Ha 23] ‘?:_/\}EH(Umversal Vertical Launcher, UVLM) = Ei olx k2 Hgl A
I (BrahMos Aerospace) A7} A - 7idsto] E35]15 W 553 125 EYOo =
o]
=

S131 Gl £ UVLME 2812 752 74431 9o, ofwgh o 2t nlakel

T3 @ EWaletAle] 76mm FHE, AL 533mm o] Z]9kAlkyl 2 AEARE- RBU-6000
AR 7} S = it
dejFola &8shd At o 2 A&
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S 88 4 QYES v AAAT GO
/) 20hE 48T 4 9 Aus A

b 7,400=(2H7H) FEE X B X B4 63m X 17.4m X 6.5m
Fm42 / 4742] | )30kis / 18kisE 8,000nm eESE Yl 408, +Y 3259
* COGAG
* Twin Zorya MS36E gas turbine plants with 4 X DT-59 reversible gas turbine &
S2/=T 2XRG-54 7 [ofEfA

* 2 X Bergen/GRSE KVM C|IHIAIXI 2+ 9 900hp

* 4 X 1MWe Wartsila WCM—-1000 generator set driving Cummins KTA50G3 ¢TI &
Kirloskar 1MV AC generator

IAI EL/M—2248 MF-STAR S—band CV |5 AESA &|0|H

EIX| 2 X2 A|AH * Thales LW-08 D-band Z&ZfA| 20]H

BEL HUMSA-NG &fz= ALt

* 4 X 8 cell VLS, for Barak 8 missile(32&, Af7{2| 0.5~90km)
* 2 X 8 cell UVLM for 16 BrahMos CHEH B X|AZZd OJAtY
Ss e 1 X 76mm Oto Melara SRGM S

4 X 533mm O{Z2|ZhArzt
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2012 ~ 2016
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|52 6-6 | =9 o2z S 2t

EE =T 2l | 3
+|242l(Shivalik) 2001, 7. 11, 2003, 4, 18, 2010, 4. 29
AEZ2KSatpura) 2002, 10, 31, 2004, 6, 4. 2011, 8, 20,

AF5|0F=2|(Sahyadri) 2003, 9. 30. 2005, 5, 27, 2012, 7. 21,
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HH2f 6,200(2HxH) A X B X E4 | 1425m X 16.9m X 4.5m
a3 / Sa72| | 32kis O|AF / 18kisE 5,000nm SxY 257H(&w 35%)
* CODOG
S2/F% * 2 X Pielstick 16 PA6 STC CIIIZI(152000})

2 X GE LM2500 + (33,6000

1 X MR-760 Fregat M2EM 3-D &|0|

4 X MR-90 Orekh 2{|0|

1 X Elta EL/M—2238 STAR

1 X BEL APARNA AMAEX| &0]H

MHDYALE, ERAO ATAS OfQIHIE ALt

CHEOIAIY : 32cell VLS(Barak 1 OJAIY 2EARR) 24 X Shtil—1 72| O|AIY

CHEl/ XIS DAY 8 X VLS(Kiub TR0 = HatmA DAY 2ARE)

=] 2 HEIAAY

O X}
TS o Sl 1 1 X 30 QIX| @EECt gtE
© 2 X AK-630 ZEAIAL!
47| » 2 X Sea King Mk, 42B EE= HAL Dhruv &l7|

" DI2ME 17A

A= e T ES 7Nt R sh= ZRAE 17AF0] 28 S 932 dAISkL Qlch
13RS 2017 zzo] 2k, 20220 H{H o Holn] W 735 Hae Agot), 73
5 422 FHfolof 923t MDL! A}
oA, 321 A LS| GRSE! ALl A
A%E s 2015W0)| Q1% FHbRQ}

% 2417} AzAoRg ABss, Y
ESE oF AZRS|A= o|Eg]ole] T i — e
Elo]2](Fincantieri)Al2} ZZAE h
17A Azxof| it 7|41 Alof= A | 72 6-9 | QlEot A7) F0I ZeHME 17A9] 74 o[o|x|
Aspyict. Y
A o A TN 59 9,4008F F = offdsial §lom 2016 3¢ Q1 ==
AE 17A0 FAE F7IAA A Froll Tt 199 Dol Dohe i7|4] Aok Al Zsteiet. 1

) Mazagon Dock Ltd

) Garden Reach Shipbuilding Engineers

) Fincantieri to collaborate with Indian shipyards MDL and GRSE for the navy's frigate, en.portnews,ru, 2015, 12, 15,
)

1
1
1
14) MoD gives nod 7 stealth frigates worth Rs 13 000crore, Times of India, 2016, 3, 13,
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AR SEAMTF 712 A QAI7F ThES 9Jsto] mEHIA 0 & 7] 25hH HjSErS TR AE 7R
o} o7t 571 6,6708 A= AAE L Qi) 1Y)

2EIA AJsS 9J5lo] ABSAIY Hlo|8 S ARSHEA AA] A SHEL 5 4tk

F9 B FARLe olw=o} ojAagtello] 3% 7St Barak 8 hthy nAA R} Hel s njakel
= BAZ AolH ol Abs et AAIE SHisele] 2 ZRAE 179 257704 150
o2 g Esto] o-8H] 20% A A4S hE STAZ Aol

|5 681 et M7 B Z2HE 17A 395 UHR01Y)
UBHIR(0IAY)
i 6,670=(21x) HA X BE X B4 | 149m X 17.8m X 5.22m
243 / 42| | 32kts 0|4 / 18kisZ 5,000nm 578 257%(RH 35%)
S22 + 2 X MAN CJ" 12v28/33D STC (Z+ 6,000kW)

EfX| 2 X2 A|AE * BEL HUMSA-NG &4~ ALt

* Barak 8 O|AIUE 324 HRIEFAICH

I=PS, e 8 X HEfEA 8 2 XIAEZ O|AI SEIEFACY
o SIEE= 76mm E= 120mm & EHY

= Eol2(Talwar, Z2HME 11356)5&
1990l Q= st =Y
(Leander)d Z¢Jgto] E]Ssfal
FEEFHEZAE 17) S9igo]

AT Ao A L o
ol TS APe Ba

|22 610 | Qlzo| Zol2d 5948 Ealzies)

1997 119 17 gjAote] thnd] S 913l g2 338 sk 109 28 1129 A
%S ﬂl@%‘ﬂi’ﬁ Ardo] AJ&FE Qe

gola g2 grjore] Aeuk(Krivak) M-S 7HRelst RP=A 35 2| g2H]3]
(Grigorovichi)TZ:L 9o = I E, 2jAloke] Severnoye A =rol| A AA5F Sm AlA]
Fob FIINAEE giEE HARME AlFoRE skl gAlope] HWE|AT] AHE

15) The P—17 frigates, heralds a paradigm shift in the design, Indian Defense Review, 2015, 2. 21,
16) Active Electronically Scanned Array
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(Baltiysky Zavod) ZAAoA AZRE 319t 1, 2HES
712 EAZE HAEte] g AR 1de] =7 JmEQic)

Q%= 20064 7ol Hefm A njatd 2zt mdl 3218 gry} Zm3tol oo ofuf ARAR= gt
E| 7] AHEEARA QFERE(Yantar) AR HZ = R{ch, 2013| 6-€ofl npx|uf 611l E2|3t
E(Trikand) o] FH 024 Ato] FRE oL 20161501] golag 33S thA] 271
= FARS EAjolet AdYskar gt 1Y)

|5 6-9| Q=9 &elzg 398 o

5o HAZEA} El | F
EIQI2 (Talwar) 2000, 5, 12, 2003, 6, 18,
E2|&(Trishul) Baltiysky Zavod 2000, 11, 24, 2003, 6, 25,
EtHtZ2(Tabar) 2001, 5, 25, 2004, 4. 19,
HI(Teg) 2009. 11, 27. 2012, 4. 27,
Et=27}2|(Tarkash) Yantar 2010, 6. 23, 2012, 1. 9,
E2|ZH=(Trikand) 201, 5, 25, 2013, 6, 29, 62
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Hj22f 4,0355(2HRY) TR X S X 54 124.8m X 152m X 4.2m
ST 180H(&w 18%) Zm &2/ $£742| | 32kis / 18kisZ 4,8505H2], 30kisZ 1,6008Hz2]
* COGAG

SEH/ZT |« 2 X DS-71 7IAEE]
2 X DT-59 boost turbines, 2= F=

SHAIEIX |0 | 3Ts—25F Garpun-B, MR—212/201—1, Nucleus—2 6000A
Al AE HESEIMY0| Fregat M2EM
MEMAE | L (A= m3l0Ic] JSC 5P—10E Puma FCS, 3RIAN-11356 FCS, MR-90 Prekh SAM FCS

CHZOARY! @ 24 X Shiil—1 Z7{2|0]AFY 8 X Igla—1E(SA-16)
tigt / A= oA
8 X VLS : Kiub, Cfet «=8I0|AtA(F40, F43, F44)
At 8 X VLS : BEjRA, Cfst 3l X|AEZ 0JAJQYF45, F50, F51) EIAIR
o Stz
X 100mm A—190E B 2 X AK-630 CIWS(F45, F50, F51), 2 X Kashtan CIWS(F40, F43, F44)
o THERE 7 : 2 X 2 533mm {Z|ZEAREE 1 X RBU-6000(RPK-8) 2IZEALF|

SIH7| | 1 X Ka—28, Ka—31 E&= Dhruv 7|

17) Russia in talks with India to sell three project 11356 frigates, Tass, 2016, 3. 13,
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= AR | IS | CE
7 F=EKKamorta) 2006, 11, 20, 2010, 8. 19, 2014, 8, 23,
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ZIEK(Kiltan) 2010, 8, 10, 2013, 3. 26, 2017,
7 HI2HE|(Kavaratti) 2012, 1, 20, 2015, 5, 19, 2017,
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8) Project 28 ASW corvette, globalsecurity.com, 2016, 8, 18,

9) INS Kadmatt commissioned at Visakhapatnam, indiannavy.nic.in, 2016, 8, 18,

20) Garden Reach Shipbuilders & Engineers

21) GRSE's last two ASW corvettes to be very advanced, Times of India, 2016, 1, 1.
22) Total Atmosphere Control System

23) Integrated Platform Management System

24) Integrated Bridge System
25) Battle Damage Control System
26) Personnel Locator System
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27) Infrared Suppression System
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28) Defense Research and Development Organization

29) India develops submarine serviceability remote monitoring system, janes,ihs,com, 2014, 4. 2,
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Yo 2R FThs Hof 9l Fukye] Defjuirt gk, o] ABARAL 19994 o] 521E 2080
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30) Parrikar hints at follow—on Scorpene buy for India, janes.ihs.com, 2015, 10, 7.
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3.1. AE=1T4(Sindhughosh)&

ARSI #ghE AlotollA] gt -7 5 A o] Az Feeke] oy gel
87TEKM RHZ 1980dH] SA|of=5H 1022 Fuishith

IHERR] AlFEFA AL (Sindhurakshak) $- 2013'd 89 o] 187 9] g Stopt =52k
AR Qlsto] #7]Eo] FA= 9Fvte] -8 Foltt.

i 4=2E2 3,000E0] 1 HT 44 e 300mo|n], 4L 30kts, $2PL 30|
2R E717ES 459 0]T, AAR 7} 220km Q] 3M—54 Klub thel<ead AR HAfskaL
Ak,

TRl Sindhukirti®h> A H] B A E 2FS nhAaL 2015 5E A skl 8H
3 Sindhuvijay @2 == AL 757t 7Eet S3aUbA| |91 USHUSSF CCS-MK
FASAIN TS A 8k= 445705 2Hde] A=A Qlr}, USHUS A= Q== A7)
W77 AR Aol EAsh] lste] ARt AuAlAEl o R HETE BlAloke
AUA|2E] Bk fARBEAL TL o)) e 2he Ales BASHL itk Qles 2
AT 2] A A AR o ]RHEH(Arihant) ol = USHUS 2xUA| A8

HAE Aoz dHA

| 220 614 | Qlzo| ASaZ Fast
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Q= sfte- 2015 12 2JA[oFe] | Eu}a|(Sevmash) 2410k AF1 45
e 35 oR sl Hiet AAulet e N Aok Zﬂéﬂ‘ﬂﬂk o AR}
M= B AT oke® SH(Klub) AFEH =FrAE 34 & AFsdE SHE A

Rp2=3t 430

AR A AL 2 4914 A191o] ol Bl LATAE A4sielh 3 okl 6w
&} Sindhukesarigr2 20173 & A]o}e] ZvezdochkaFAARE HUA A2 Q] AleAA 2
gR|7}F o] ol ofAoltt, LA 322 99| KattupallizzAlaol A H] Bl As7lwko
A Asloltt

i}

3.2. O}2|stE(Arihant)&

olZ|FHEF Zpghe olm AR} 299 el S Flslo] 1998 0] 2H4=3H ATVE ) AFglo]]
ofef 22 A 71em Ax F ?JX}%% 13=petoltt.

A RE= 12| Bhabha YA ATAIE(BARCH) 7} AZet 85 83MW 7IRIE4=
(Pressurized Light—water Reactor) & 1159]2] 1A G5 ARR-5hH5) 201318 8¢ AH=3lo|
A2 YAER7E A (Criticality) Ol of] A o® =LSIGITt

Qe AR Hwol B2 olFo] 7Hsget “Agni” AP Au|AIUT} Sukhoi 30MK1F}
Mirage—2000 -2 AE7]oA 288 4= A= 75 HA381aL Qled] ol OPF/]@PESL
ol ;] K—-15 AZ}Fe]7H(Sagarika) v|AFL o] WA} A5-8E A9 XA}, &
718 -85 4= Q= 39 HHZF(Nuclear Triad)] &HA=717} lﬂlﬂr

.‘

QL 20089 F547} 3 Mol WA WPAS 52| gho BR7|E Mg P o2t
“No—first—use” AL AA3} 11 7|ZE A& $A5k Q7] fjiof| 348 Wk ¢
Aao] I 74 274 B2 5L WA Boke oA TS B enlAlel v

Advanced Technology Vessel

India’'s nuclear sub dream, still miles to go, reuters, 2009, 7. 31,

India indigenous sub to be unveiled on 27, 7. domain—b,com, 2009, 7. 16,

Bhabha Atomic Research Center

High fissile fuel in nuclear sub lasts long, The Hindu, Chennai, India, 2009, 11, 5

HXIZ £0f S0IRIS SHXIER SH2FO| HMLS'S «X2E7 0l0{710ksk=d| oﬁHQ% AHPS0| et HIEg=

PN X2 E20] YHo RXIT= HEIS “Al2tD STt = 2XI2 K0l AL 58 SHRES

Hole S0 YMsH 6t J2(1 Jsks BE SIMErEE Yo 2elsk=nl M0l= 7IES Qloetct JAt

2 220 Mot 259 SHXS0| &35l IE\D:' “UAMNE, 7 50 2 0IX[H “0|UA" Mef 22(0 Fate|H

‘ZUAMEN2 ot HRIROIME AR S2EE SAXLE MOECEM HHAR| HAS KOSt
1

Indian Navy activates first indigenous submarine's nuclear reactor, naval —technology.com, 2013, 8. 12,



A )9 Fastek g 4 ik
olz|stE o] FIAFAI S $J3)] Vishakhapatnam 7| XS Z9Hst 20144 129 1392 A%
shatoll GlojA] el Z3k ofulzh gl wolgle), 2 ek A, 7147 ol e s
1 2013300 43 T ISR A 715 91T YAl HFAOR mEsigln A
229 S0 AR F5go] Al ShAPAEel SUTFORA A i Gl 2714

2 g 212 ik & 5 9lek

—_

20161 84 54| FHsFA 2 K15 AZF7} mlAd S HAStaLl 283 4= A= Rt 7hE
> 20174 0|37} & Zlor 2= 2Hl otk (Aridhaman) ¥ 2018 9] ¥
7ol

oRIHERR Bl Al B 5 2016 3¢ F Aol AA Q= Ap=qt mARd K—4of Tt
Al AARIT Y 12 AR 2O mAbd R AAon, 221 Al = o] 4
20mof| FaFRt Aol A AA| mlabdo] RIARE|iE}, of2fRtER o] WARE K-4+= e =<
TNL7IF7E AN et HA —5713] S ujabdolot,

AN Blte ofeRtET ek Hat Alf A A] oot 64 AUt E Jlor A EL
|z 422 202397HA] HAE %Ti SRl Qlont o] HA] A ot A FUHR 332

Az Fo vl deFet olF 232 BietEH(Vadodara) oA 1212 HAPIIIES
(Visakhapatnam)oj| 4] 21845} Q)ch,

38) Indian Navy's first nuclear sub on sea trials, navaltoday.com, 2016, 4, 19,
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g B OJALETY RIXIERTIE b2t 6,000E(5+4)
By xaE X & 112m X 1im X 10m ATY 955
£ A 12~15Kkts, 5 24kts ESIWIPNI=PN 1= 300m
SE/FTIAAH © 83MWO| T ZeR 17] / 15 ZT
BIX| & MIAAR] | e USHUS ALt
= * DM@ 1 12 X KI5 SLBM(750~1,900km) B 4 X K-4 SLBM(ZH 3, 3,500km)
25 + 02| : 6 X 533mm O{2ILARK(0R], &30IMY E= 7|2 S 30H+ )

3.3. Zidt2|(Kalvari, Z2ME 75)5

O1% B2 20054 k=FE AlE114(Sindhughosh, Z2)H4 4)4rF2(Shishumar,
U209+ Zrd giAIE 93t 34 mdl2 o] U214g3 Zgao] AZwld 5 2719
B el F A EAFH SRR AE A 754 SollA fElRh AEHEe
59 g, B 309 S E9ste] 632 M43t AxE 718k
AZRYAL Qw9 o4 Q] vEARE F(Mazagon Dock)©] ZEFAREE 7]4&0]

1l [e]
ol Aol A A Zsh= WHAlom| XA AR E Qe 7 |51 (DRDO) 7} 7Rt
s

s
r@HU

2

ol o

20141 119 QLS W] nh i AL 37| AN ARl ARuT s~6Ht) 3

i

ge] AL 20094o] ASEAR @A) 27 AR 4 AE A9 WRED Yot
20141d0] S0l Awo] AR mr] HHE ARIe] AT A4, e w2 A
AealTL glom 1kl Zuhe) (Kalvar) E-2 20161 ol afo] Qe A8o] 1 vrix|
53 183 9l T 10~12719 7HA 0.2 20209744) 64 B Qs 4 YES S 7}

1ol Zvefel2 20169 549 1 wHo] At ZafollA AlFot 2= sidAlede
THAIRIEE 40 7)1 2 S gA = S 3l 3 AA, 21 AA|, @ AR, SA ), 2EF A

’

S TS Zofoll tigh FFol olfF . E3h AF el itk 4% ol+H(Standard

39) DRDO builds propulsion system, may be fitted into Scorpene subs, economictimes,indiatimes,com, 2014, 11, 16,
40) Indian Navy's First Scorpeneclass Submarine Kalvari Started Maiden Sea Trials, navyrecognition.com, 2016, 5, 2.
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=30 2 g oA B3P I) - fe 1 AA 5 A 52 HIER 4% sdAlE
e AA Foln, 2016W & A= 7L Q.

|72 6-16 | sy Al B2 Q=9 AZHE Ztl2|g

S gl A8 A 71EE SRt AEA Ve AU AR Tt
SOtk FFolu AJolA, ool WARRE o8] HiF AR 34 AR E sE
Ak, A=A 7)52 of f ) vlal E7IRE o] 2algt RS HARIT

QA BISESto] B oA 2] Thsstes AAE e sfitvleHe] He
Foiet Fe-8dE Btk o SAAA dAlE Xl%??lt}.

R A Aol S sk diehd, ditbd, AR, 7R, A9 E S g
TRt A4S T 4 3ok
FallF Jehe E4a)o @ A2hE|o] o 292 (High yield stress)S 2 4= 9l
2 RAES 20T 0|24 M| A Ao g AE o ey, 2T
oo Hot aipd o WRsh] Hsf o A HdE 4 3ok

o] a2 e Az ol Frde SA0 Altehe ad] Aol ot dx
e}, 5 RS Aol AR 5 2 A Aol g et Wiie] SeE Uy
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=7 AJgHE B71] oF 60km ﬂou Aol L3} 11km Zo]2] J+ EEREREE I ECRIERN
Y5 B Flettad o m Z7kskA i), Eeo] AR o) Axgow Ay
SR Ae] QAT Szolglont, AUEL o]2 Wl o) HE,

AFEF Aol 714 K Weapons Launching Tube, WLT) 0] A2lE|o] E4= o

£ o]-&sto] sidollA HA Aol 7Tt 7715 ol AA &Rk 4= Qi

S A U 48 Al ddvls ARAAE ol 59 2-8HH, o8 Sl i
o] g F7)9F Babet 2R 7] wjdo] AlojHct,

Qi Zulelae] Fehe Bof o] e 12 S8 SIS, ol ol <) 4t
oHMake in India: 1% 43 7|42 £7] AAS BEAL Yo B2 242 A2 A1)
4RE e WAl BRI A Aol

= st Aukeg et AlflE 63 ofof 33le 7t Al S HESH oW
S DONSA} 91 Shze] ATHFE /LR sk Zufelge] AEeis pelgl vl

H
2]
A 2R 7T FEARE ol R U A2 A4S FESIL Qs o A

| £ 6-14 | Q= Zul2lg el LA

BRI
Hfj 2 870 E X J=Z X S 61.7m X 6.2m X 5.8m
Z|THA[EIAIE 350m e 2 20Kts, $F 12kts
SXY 31 =SR] 2AL 8kisE 6,5006H2], 4% Skis2 550812
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=X « CJR-T7] BiEf2], AP
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T « OHAN| CHEIOIAY, 712] 30t

3.4. ZRHNE 75|15

A== 5 1239 AIP FA At 52 532 AFHH 63 (Project 75) D5 A=
7R oF 809 PEjo] o] ke F9lste] 63 9] 7| EQFHIAIARI(AIP) %‘“XH oY= Ealrdy
SR A *}%ﬂ% %31 Folet, o] AFYE =g 3hE g ke tiAIsH ] flste] ATP EAY
gt B B4 05 2006 AHE] A2 E| gl ot QI o) ARl e] 58 R 8

41) India drops plans to add 3 more French stealth attack submarines, thediploma,com, 2016, 9, 8,
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N0 ZpAfIeh "X et AR A Rl E Sl8f 2lAlof, IR 5 9 A2l 5Ol
A8t Q= 7k, Q= Ry FR= oA M FHuA e fiste] Zold
= & oo N 20 AFuly A 37 X 7 olQlof = Bl R
(Thyssenkrupp)AFY] U214+, o]&2]o} FincantieriAl} 2 AJo}e] S-1000, jA|oFe] of
T2 (Amur), 25Q12] S-80, 29S| A26 B A22] TA-H7]57 27w (Soryu) £
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Thyssenkrupp keen to bid for P75l to build new submarines for India, brahmand.com, 2016, 9, 19
India asks Japan if it's interested in Rs 50,000 crore submarine project, timesofindia,indiatimes,com, 2015, 1. 29,
DCNS submarine documents leak exposes Indian naval secretes, hackread.com, 2016, 8, 25,
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ofmurh &= 4

dzehs
Indian Navy building warships using carbon fibre composite material, navaltechnology.com, 2015, 4, 27
13. 8. 6.

2o

Warship—grade steel, made by SAIL, telegrapgindia.com, 2013, 8, 6
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6) France, Russia Reach Agreement on Warship Deal, defensenews.com 2011, 5. 26,
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305



o 2AR 4R8E A, iR sl= sl E sl e

o A~EgE ST 12ARR] DONSAR= X @4 -8 52 353 21,0005 (BPC 210)
Hrh 2o 7mo) mpaE ol n|AEZSE BPC 1400 2ES 25kt

HFEsH AlRof| w2 i 14,000, A 170m, $E 30m, F<5AE= 15kts2
6,0008 2joln] &7 ZFFa =7} 53Lof HA =it

&)

23. 7=8 [ 59

og

» S2}0|&(Horizon)&

Sejol2F BT et olgelol shzo] L8aIL Y HE BFol B9,

=] L
3, w9l ofgelol 5 TS A0 wE FEI N EITE gAY 2He
19924 Sefol= e AXARIR NFR-000) ZRAEC] 35 4.8 2H5IA0L} A

2 ThE 412} 3 )4k 42619 PAAMS' ) 2ol Alstel 2 e 1999
¥l NFR-90A1Joll 4] ofeksto] S44.0. 2 2003458 Type 45 Hlo1(Daring) 7 43 75

gk Ao 233t

8) France announce Egypt will acquire the 2 Mistral class LHDs originally intended for Russia, navyrecognition.com,
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9) AAD2014: DCNS markets the Mistral 140 in Africa, shephardmedia.com, 2015, 9. 19,

10) NATO Frigate Replacement for the 90s
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Keel laying of the new ltalian logistic support ship, euro—sd.com, 2016, 7. 28,
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1) Spanish cabinet approves contract for F110 frigate definition phase, naval—technology.com 2015, 10, 8,
2) COmbined Diesel-ElLectric And Gas
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ARMADA ESPANOLA
SUBMARINO DE LA CLASE S-80
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3) £2 Dbillion Spanish navy submarine will sink to bottom of sea, The Telegraph.London, 2013, 5, 25,
4) Spain spent $680 million on submarine that can't resurface, rt.com, 2013, 5, 23,
5) GD to help fix Spanish Navy's overweight issue of S—80 submarine, naval-technology.com, 2013, 6, 7.
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Spanish MoD approved the critical design review on Navantia S—80 submarine, navyrecognition,com, 2016, 7. 20,
Navantia completes S 80A submarine design, Jane's Navy International, 2011, 8, 2,
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8) India, Spain ink agreement on defense cooperation, The Hindu.chennai,India, 2012, 10, 27.
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Royal Canadian navy Halifax—class modernization and life extension program, navyrecognition,com, 2013, 8, 22,

Halifax—class modernization/frigate life extension, National Defense and Canandian Armed Forces, 2016, 8, 16,
Arctic Offshore Patrol Ship

407




2012 ~ 2016
M7 A Bl==st

00 |To

r29)0|9] AHMIE(Svalbard) 32 7| Eo 2
o2 55 Aufeh g, el 25 ol 47 1KbERIS] AHIE A1) 4990 Ak 2
o7} 208 AoR Beeldi A2 AUAE o 2Asolt

| g e—4 | HUCE 2z S slietiesss Setas|gt i

=

A 5302 2T FAERUL, 1, 213K 20151 9o o] 2otglet. 2018130
et slitol] Q1EEof 20431704 2-8-2 Al olw Hz] 34t 2020147H4] Sl g v
Ao,

ZeH(Polar) o 4 52& 7HIRE 2 82of| tiet ¢l Alglo] We=Rl= GAIN, £ 419
FHOR ANt shte] £ 2t A Hol|ae] 24 o] ] e Aol

[y e) 0 =2
b2 6,440E HE X G2 103.6m X 19m
EnES=EES 2R 17kts, A8l A| 3kts / 6,8005H2] SxY 65%
/=2 * Diesel—electric; 2shafts 2 X 4.5 MW / 6,000hp)
=P, *+ 1 X BAE Mk 38 25mm &i%
EfRY S| * ABAT| CHA148 AIOIZE E= HWAQ| CH-146 12|&
3 HE + OiEX FABE 2X

12) Artic Offshore Patrol Vessel

13) Dep't of national defense/Canadian forces news release armed naval lcebreaker, Canadian American strategic
review, 2007, 7. 10,
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) Explosion Kills one in Brazilian aircraftcarrier, xinhua,net, 2005, 5, 18,
) Brazil seeking to modernize Sa'o Paulo aircraft carrier, extend life to 2039, janes.com, 2014, 12, 9.
17) Brazil plans extensive modernization for Sdo Paulo aircraft carrier, Forecast International, 2015, 1, 23,
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18) Brazil planning to build an Aircraft Carrier with a foreign partner, navyrecognition.com, 2014, 3. 12,
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19) Brazil building new nuclear submarine to safeguard offshore resources, naval— technology,com, 2014, 6, 4.
20) Brazilian submarine capabilities, nti.org, 2015, 6, 24,
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Brazil to get its first nuclear subs, defencetalk com, 2013, 3, 4.

Brazil's nuclear powered attack submarine ‘SNB' SSN project postponed until 2025, navyrecognition.com,
2015, 11, 5,

The Brazilian Navy — A Naval Force in Evolution, Military Technology, Vol 29, No, 4 (April 2005), pp. 7577
in ProQuest Information and Learning Company

“Brazil Accelerates Reactor Work for Nuclear Submarine Program’, Sea Power, Vol, 47, No, 7 (July 2004),
p. 44; in ProQuest Information and Learning Company

Low Enriched Uranium

Pressurized Water Reactor

Nuclear Power in Brazil," World Nuclear Association, May 2015,
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50) Thailand's navy to spend $1 billion for three Chinese built submarines, chinagraitimes,.com, 2016, 7. 1.
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