sipri

SIPRI YEARBOOK 2013

Armaments, Disarmament and International Security

Russian nuclear forces

VITALY FEDCHENKO, HANS M. KRISTENSEN AND PHILIP SCHELL



STOCKHOLM INTERNATIONAL
PEACE RESEARCH INSTITUTE

Russian nuclear forces

VITALY FEDCHENKO, HANS M. KRISTENSEN AND PHILIP SCHELL

Contents

Strategic bombers

Land-based ballistic missiles

Ballistic missile submarines and sea-launched ballistic missiles
Non-strategic nuclear weapons

Table 6.3. Russian nuclear forces, January 2013

This is an offprint of section II of chapter 6 of

SIPRI Yearbook 2013: Armaments, Disarmament and International Security

296
297
298
299

294

Oxford University Press, 2013, ISBN 978-0-19-967843-3, hardback, xxii+574 pp., £100/$185

The SIPRI Yearbook is published and distributed in print and online by Oxford University

Press—more information is available at <http://www.sipriyearbook.org>

OXFORD

UNIVERSITY PRESS

www.sipriyearbook.org



WORLD NUCLEAR FORCES 293

I1. Russian nuclear forces

VITALY FEDCHENKO, HANS M. KRISTENSEN AND PHILIP SCHELL

As of January 2013 Russia maintained an arsenal of approximately
4500 nuclear warheads assigned to operational forces. About 2500 of these
are strategic warheads, including 1800 that are deployed on ballistic mis-
siles and at bomber bases, and 700 that are kept in storage. Russia also pos-
sessed approximately 2000 non-strategic (tactical) nuclear warheads. A
further 4000 warheads were retired or awaiting dismantlement, for a total
inventory of roughly 8500 warheads (see table 6.3).

In 2012 Russia and the United States completed two biannual exchanges
of data on numbers, locations and technical characteristics of their stra-
tegic nuclear forces subject to New START. As of 1 September 2012, Russia
was counted as deploying a total of 1499 warheads attributed to 491 treaty-
accountable strategic launchers, including intercontinental ballistic mis-
siles (ICBMs), submarine-launched ballistic missile (SLBMs) and heavy
bombers.! This represented a decrease of 67 deployed warheads and
25 accountable launchers since 1 September 2011.2 Russia thus met the New
START ceiling of 1550 deployed warheads in 2012, six years earlier than
envisaged by the treaty.

The arms reductions mandated by New START codified existing trends
in Russian strategic forces. Russia has continued to retire Soviet-era mis-
siles (RS-20V, RS-18 and RS-12M) that have reached the end of their
service lives. At the same time, Russia has been introducing new mobile
ICBMs and SLBMs, albeit at a slower rate than it has been retiring the
older systems.

The Russian National Security Strategy, approved in 2009, states that
Russia will maintain parity with the USA’s offensive strategic weapons in
the most cost-effective way.® According to senior military experts, Russia’s
strategic nuclear forces can guarantee minimum deterrence under the
existing arms control limitations, but in order to assure a future second-
strike capability, Russia needs to improve both survivability of its missiles

1us state Department, Bureau of Arms Control, Verification and Compliance, ‘New START
Treaty aggregate numbers of strategic offensive arms’, Fact Sheet, 30 Nov. 2012, <http://www.state.
gov/t/ave/rls/201216.htm>. Under New START, each heavy bomber is counted as carrying only
1 warhead, even though the aircraft can carry larger payloads of nuclear-armed cruise missiles or
nuclear gravity bombs.

2 Russia continued to abstain from publicly releasing the full unclassified data exchanged under
New START, including a breakdown of deployed and non-deployed missiles and bombers at indi-
vidual bases as well as the warheads attributed to them.

3 [National security strategy of the Russian Federation for the period until 2020], Russian
Presidential Decree no. 537, 12 May 2009, <http://www.scrf.gov.ru/documents/99.html>.
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Table 6.3. Russian nuclear forces, January 2013

Type/ No. of warheads
Russian designation No. Year first Range ~ Warhead (deployed/
(NATO designation) deployed deployed (km)? loading assigned)?
Strategic offensive forces ~1800/~2 500°
Bombers 72 60/8104
Tu-95MS6 (Bear-H6) 29 1981 6500- 6xAS-15A 24/174
10 500 ALCMs, bombs
Tu-95MS16 (Bear-H16) 30 1981 6500- 16 x AS-15A 25/480
10 500 ALCMs, bombs
Tu-160 (Blackjack) 13 1987 10 500- 12 x AS-15B 11/156
13 200 ALCMs or AS-16
SRAMSs, bombs
ICBMs 326 1050/1 050
RS-20V (SS-18 Satan) 55 1992 11 000- 10x500-800kt 550/550
15 000
RS-18 (SS-19 Stiletto) 35 1980 10 000 6 x 400 kt 210/210
RS-12M Topol (SS-25 Sickle) 140 1985 10 500 1x 800 kt 140/140
RS-12M2 Topol-M (SS-27, silo) 60 1997 10 500 1x 800 kt 60/60
RS-12M1 Topol-M (SS-27) 18 2006 10 500 1x (800 kt) 18/18
RS-24 Yars, mobile 18 2010 10 500 (4) x (100 kt) 72/72
(SS-27 Mod 2)
RS-24 Yars, silo (S5-27 Mod2) - 2013 10500  (4)x (100 kt) /-
SLBMs 160 448/624°
RSM-50 Volna 48 1978 6500 3x 50kt 96/144
(SS-N-18 M1 Stingray)
RSM-54 Sineva 96 1986/ 9000 4x100 kt 256/384
(SS-N-23 Skiff) 2007
RSM-56 Bulava (SS-NX-32) 16 2013 >8 050 6 x (100 kt) 96/96
Non-strategic forces -/(~2 000)f
ABM, air/coastal defence$ ~1 100 -/(~425)
53T6 (SH-08, Gazelle) 68 1986 30 1x10 kt -/(68)
$-300 (SA-10/12/20) 1000 1980 .. 1x low kt -/(~340)
SSC-1B (Sepal) 34 1973 500 1x 350 -/(~17)
Air force weapons” 430 -/(-730)
Tu-22M3 (Backfire-C) 150 1974 3 x ASM, bombs -/(~450)
Su-24M/M2 (Fencer-D) 260 1974 2 x bombs -/(~260)
Su-34 (Fullback) 20 2006 2 x bombs -/(~20)
Army weapons' 170 -/(~170)
OTR-21 Tochka 140 1981 120 (1x10ke) - /(-140)
(SS-21 Scarab)
Iskander (SS-26 Stone) 30 2005 500 (1x10 kt) -/(~30)
Navy weapons -/(~700)
Submarines/surface ships/air SLCM, ASW, SAM, depth bombs, torpedoesi
Total deployed/assigned warheads ~1800/4 500
Retired awaiting dismantlement ~4 000
Total inventory ~8 500
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.. = not available or not applicable; () = uncertain figure; ABM = anti-ballistic missiles; ALCM
= air-launched cruise missile; ASM = air-to-surface missile; ASW = anti-submarine warfare;
ICBM = intercontinental ballistic missile; kt = kiloton; SAM = surface-to-air missile; SLBM =
submarine-launched ballistic missile; SLCM = sea-launched cruise missile; SRAM = short-
range attack missile.

@ Aircraft range is for illustrative purposes only; actual mission range will vary according to
flight profile and weapon loading.

bIn this column, the first number is the estimated number of warheads deployed to each
delivery system, and the second number is the estimated number of warheads assigned to the
delivery system.

¢ This first total includes warheads estimated to be counted by New START plus approxi-
mately 300 bomber weapons that are thought to be present at bomber bases. Unlike the New
START Treaty, it also includes full SSBN loads. A further 700 strategic warheads are estimated
to be in reserve for SSBNs and bombers.

4 0f the 810 weapons that are estimated to be assigned to long-range bombers, only 300 are
estimated to be present at the bomber bases. The remaining weapons are thought to be stored
at central storage facilities.

¢Two or three of the SSBNs are in overhaul at any given time and do not carry their
assigned nuclear missiles and warheads.

f According to the Russian Government, all non-strategic nuclear warheads are in storage,
and so they are not counted in the total deployed warheads. In addition to the 2000 warheads
available for non-strategic nuclear-capable forces listed here, another 2000-3000 warheads
are estimated to have been retired and awaiting dismantlement.

&The 51T6 (SH-11 Gorgon) is no longer operational. The S-300 system is thought to have
some nuclear capability, but there is uncertainty about which and how many of the different
interceptors (SA-10 Grumble, SA-12 Gargoyle, SA-12A Gladiator, SA-12B Giant, SA-21 Grow-
ler) have nuclear capability. Some air-defence missiles may have a limited capability against
some ballistic missiles. Only c. one-third of the 1000 deployed air-defence launchers are
counted as having nuclear capability.

h These figures assume that only half of Russia’s land-based strike aircraft have nuclear mis-
sions.

? According to the North Atlantic Treaty Organization (NATO) International Military Staff,
Russia’s Zapad and Ladoga exercises held in Aug.—Sep. 2009 included ‘missile launches, some
of which may have simulated the use of tactical nuclear weapons’. Daalder, 1., US Ambassador
to NATO, ‘NATO-Russia: NAC discusses Russian military exercises’, Cable to US State Depart-
ment no. USNATO546, 23 Nov. 2009, <http://wikileaks.org/cable/2009/11/09USNATO0546.
html>.

J Surface ships are not thought to be assigned nuclear torpedoes.

Sources: Russian Ministry of Defence press releases; US Department of State, START Treaty
Memoranda of Understanding, 1990-July 2009, and New START aggregate data releases,
2012; US Air Force, National Air and Space Intelligence Center (NASIC), Ballistic and Cruise
Missile Threat (NASIC: Wright-Patterson Air Force Base, OH, June 2009); World News
Connection, National Technical Information Service (NTIS), US Department of Commerce,
various issues; Russian news media; Russian Strategic Nuclear Forces, <http://www.russian
forces.org/>; International Institute for Strategic Studies, The Military Balance 2010 (Rout-
ledge: London, 2010); Cochran, T. B. et al., Nuclear Weapons Databook, vol. 4, Soviet Nuclear
Weapons (Harper & Row: New York, 1989); Jane’s Strategic Weapon Systems, various issues;
Proceedings, US Naval Institute, various issues; ‘Nuclear notebook’, Bulletin of the Atomic Sci-
entists, various issues; and authors’ estimates.



296 MILITARY SPENDING AND ARMAMENTS, 2012

and their ability to evade missile defences.* Russia is working towards the
former goal by introducing more survivable systems such as road-mobile
ICBMs and new-generation nuclear-powered ballistic missile submarines
(SSBNs) and SLBMs. To reach the latter goal, it is testing ICBM payloads
designed to penetrate missile defences and developing a new heavy ICBM.
The Russian Government pledged firm financial and organizational support
to these programmes on a number of occasions in 2012. It reportedly spent
274 billion roubles ($933 million) on nuclear armaments in 2012 and plans
to spend 29.3 billion roubles ($998 million) in 2013, 33.3 billion roubles
($1134 million) in 2014 and 38.6 billion roubles ($1314 million) in 2015.°

Strategic bombers

Russia’s Long-range Aviation Command includes 13 Tu-160, 30 Tu-95MS16
and 29 Tu-95MS6 bombers. The maximum loading on these bombers is
about 810 nuclear weapons, of which 200-300 may be stored at the bomber
bases.® In 2012 the command conducted ‘over 35’ strategic bomber sorties,
continuing the routine practice that was resumed in 2007 after having been
suspended in 1992.7 On 19 October 2012, the bombers successfully launched
four cruise missiles as part of what appears to have been a larger military
exercise. All missiles reached Pemboi testing ground, Komi Republic, and
one was shot down by a Pantsyr’-S mobile air defence system.®

Russia continues its efforts to upgrade and extend the service life of its
ageing Tu-95MS bombers. The Russian Ministry of Defence announced in
September 2012 that the modernization of the bombers’ electronic equip-
ment would begin in 2013. This would allow the Tu-95MS to remain in
service until the new strategic bomber, known as the PAK DA (from the
Russian abbreviation of advanced aviation complex for long-range avi-
ation), enters service, which is not expected before 2025. Only ‘a few tens’
of the 59 remaining Tu-95MS aircraft will be modernized, and the rest will

4 Umnov, S., [Russia’s SNF: building up ballistic missile defence penetration capacities], Voenno-
Promyshlennyi Kur’er, 8-14 Mar. 2006; and Esin, V., [The United States: in pursuit of a global missile
defence], Voenno-Promyshlennyi Kur’er, 25-31 Aug. 2010.

5 [Russia plans to spend more than 100 billion roubles on nuclear weapons by 2015], RIA Novosti,
17 Oct. 2012, <http://ria.ru/atomtec_news/20121017/903330028.html>; Putin, V., ‘Being strong’, For-
eign Policy, 21 Feb. 2012; and President of Russia, [Meeting concerning implementation of the state
arms procurement programme in the area of nuclear deterrence], 26 July 2012, <http://
kremlin.ru/news/16058>. On total Russian military expenditure see chapter 3, section III, in this
volume.

6 Kristensen, H.M., Trimming Nuclear Excess: Options for Further Reductions of U.S. and Russian
Nuclear Forces, Federation of Atomic Scientists (FAS) Special Report no. 5 (FAS: Washington, DC,
Dec. 2012).

7 Russian Ministry of Defence, [Long-range aviation patrols became routine], 2 Jan. 2012, <http://
function.mil.ru/news_page/world/more.htm?id=11569911@egNews>.

8 ‘Bombers launch cruise missiles in a strategic forces exercise’, Russian Strategic Nuclear Forces,
19 Oct. 2012, <http://russianforces.org/blog/2012/10/bombers_launch_cruise_missiles.shtml>.
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be retired.” Russia is also modernizing its Tu-160 bombers and I1-78 refuel-
ling aircraft.2

Land-based ballistic missiles

As of January 2013 Russia’s Strategic Rocket Forces (SRF)—the branch of
the armed forces that controls Russia’s ICBMs—consisted of 12 missile div-
isions grouped into three armies and deploying a total of 326 ICBMs of
different types. The RS-20V (designated SS-18 by NATO) and RS-18 (SS-19)
liquid-fuelled, silo-based ICBMs, which date from the Soviet era, are
expected to be gradually phased-out by 2020 and the RS-18 replaced by a
new liquid-propellant missile currently under development.! The Com-
mander of the SRF, Colonel-General Sergei Karakaev, stated in December
2012 that the service life of the RS-18 would be extended to 2019 and the
RS-20V to 2022.12 The solid-fuelled road-mobile RS-12M Topol (SS-25)
is also planned to be retired by 2019; meanwhile it is undergoing a life-
extension programme. During 2012, the programme included test-launches
on 7 June (which also tested missile defence countermeasures) and
19 October.*

The solid-fuel RS-12 Topol-M (SS-27 Mod 1) has been developed in both
road-mobile (RS-12M1) and silo-based (RS-12M2) versions.** In 2010 the
SRF abandoned further procurement of the RS-12M1 in favour of the
mobile version of the RS-24 Yars (SS-27 Mod 2), which is a variant of the
RS-12M1 with multiple independently targetable re-entry vehicles (MIRV);
deployment began in 2011. By the end of 2012 the SRF had 18 operational
RS-24 missiles, all of which were deployed with the 54th Guards Missile
Division (GMD), based in Teykovo District, Ivanovo Oblast.!® Preparations
began to replace the RS-12Ms of the 29th GMD at Irkutsk and the
39th GMD at Novosibirsk with the mobile version of the RS-24.1¢ In 2012
the decision was taken to also stop procurement of the RS-12M2; the last

° Mikhailov, A., [Strategic bomber ‘Bear’ is left in service], Izvestiya, 20 Sep. 2012.

10 [First flying prototype of the PAK DA is planned for 2017], Vzglyad, 23 Dec. 2012, <http://vz.ru/
news/2012/12/23/613368.html>.

1 1sby, D. C., ‘Russian exercise highlights SRF modernization plans’, Jane’s Missiles and Rockets,
vol. 16, no. 12 (Dec. 2012), p. 4.

12 Russia’s Voyevoda ICBM to remain in service for another decade—commander’, Interfax-AVN,
15 Dec. 2012, Translation from Russian, BBC Monitoring International Reports.

13 Test of Topol from Kapustin Yar’, 7 June 2012, Russian Strategic Nuclear Forces, <http://
russianforces.org/blog/2012/06 /test_of_topol_from_kapustin_ya.shtml>; and Isby (note 11).

14 Lennox, D. (ed.), Jane’s Strategic Weapon Systems, no. 54 (IHS Global Limited: Coulsdon, 2011),
p.175.

15 «Topol-M and RS-24 Yars deployment plans’, 14 Dec. 2012, Russian Strategic Nuclear Forces,
<http://russianforces.org/blog/2012/12 /topol-m_and_rs-24_yars_deploym.shtml>.

16 Russian Ministry of Defence, [Two more missile divisions will be re-equipped with the new
missile system ‘Yars’], 19 Dec. 2011, <http://function.mil.ru/news_page/country/more.htm?id=10854
015@egNews>.
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four missiles of this kind were put into service with the 60th Missile Div-
ision at Tatischevo Airbase, Saratov Oblast. Preparations began in 2012 to
equip the 28th GMD, based at Kozelsk, Kaluga Oblast, with the silo version
of the RS-24, which will replace the RS-18."7 From 2013, all new silo-based
ICBMs will be RS-24s.18

On 23 May and 24 October 2012 the SRF was reported to have launched
two new mobile ICBMs of an unspecified type, although they were prob-
ably RS-24s with modified payloads.'®

Ballistic missile submarines and sea-launched ballistic missiles

As of January 2013 the Russian Navy operated a total of 10 SSBNs: 7 with
the Northern Fleet and 3 with the Pacific Fleet.

Three Project 667BDR Kalmar (designated Delta III class by NATO) sub-
marines, each carrying 16 RSM-50 Volna (SS-N-18 M1) SLBMs, were
assigned to the Pacific Fleet. One of them, the K-433 Svyatoy Georgiy
Pobedonosets, successfully test-launched an RSM-50 SLBM on 19 October
2012.2° Six Project 667BDRM Delfin (Delta IV class) submarines, each
carrying 16 RSM-54 Sineva (SS-N-23) SLBMs, were assigned to the North-
ern Fleet. One of them, the K-84 Ekaterinburg, was damaged in December
2011 and is not expected to be back in service until 2014.%

On 10 January 2013 Russia’s first Project 955 Borei SSBN, the K-535 Yuri
Dolgoruky, entered service with the Northern Fleet. The second submarine
of this class, the K-550 Alexander Nevsky, is still undergoing sea trials,
while the third, Vladimir Monomakh, was launched on 30 December 2012.2?
The construction of the Knyaz Viadimir, the first SSBN of an upgraded
Project 955A Borei class, began in July 2012.% Russia plans to build a total
of eight Borei SSBNs, equipped with RSM-56 Bulava (SS-NX-32) SLBMs, to
replace the existing Kalmar and Delfin SSBNs.

17 [Fifth generation missile complex is being deployed in Kaluga region], TV Zvezda, 12 July 2012,
<http://tvzvezda.ru/news/forces/content/201207122252-8xqt.htm>.

18 Isby, D. C., ‘Silo-based Yars ICBMs to enter service’, Jane’s Missiles and Rockets, vol. 17, no. 1
(Jan. 2013), p. 6.

19 Safronov, 1., [‘Bulava’ surfaced in Plesetsk], Kommersant, 24 May 2012; and ‘New ICBM tested
in Kapustin Yar’, Russian Strategic Nuclear Forces, 24 Oct. 2012, <http://russianforces.org/blog/
2012/10/new_icbm_tested_in_kapustin_ya.shtml>.

20 Russia successfully tests ballistic missiles’, Russia Today, 30 Oct. 2012, <http://rt.com/news/
bulava-sineva-topol-launch/>.

2LKile, S. N. et al., ‘Russian nuclear forces’, SIPRI Yearbook 2012, p- 320.

22 Russia to lay down two improved Borey class subs in 2013’, RTA Novosti, 14 Jan. 2013, <http://
en.ria.ru/military_news/20130114/178766923/Russia_to_Lay_Down_Two_Improved_Borey_Class_
Subs_in_2013.html>.

23 putin attends nuclear sub ceremony’, RIA Novosti, 30 July 2012, <http://en.rian.ru/military_
news/20120730/174865317.html>.
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In addition, one Project 941 Akula (Typhoon class) submarine has been
converted for use as a test platform. It is not considered part of the armed
SSBN force.?

Non-strategic nuclear weapons

There is considerable uncertainty about the size and location of Russia’s
non-strategic nuclear inventory. The estimate made here is that there are
approximately 2000 warheads available to Russian forces with another
2000 retired and awaiting dismantlement (see table 6.3). This estimate is
based on previous estimates of the Soviet non-strategic warheads arsenal,
information released in connection with the 1991-92 Presidential Nuclear
Initiatives (PNIs) and statements by Russian officials on the progress in
non-strategic weapon reductions under the PNIs, as well as analysis of the
Russian order of battle and of a nominal delivery platform warhead load-
ing.?® The estimate is consistent with a statement made in November 2011
by the US Department of Defense that unclassified estimates set the
Russian inventory at approximately 2000-4000 non-strategic nuclear
weapons.?$

Another study published in 2012 suggests that the number of Russian
‘operationally assigned’ non-strategic nuclear warheads may be as low as
approximately 1000, with the total stockpile being about 1900.?” This study
assumes that non-strategic nuclear warheads are assigned not to individual
delivery vehicles but to nuclear-capable military units, which have a fixed
number of nuclear warheads assigned to them.

24 Russia set to keep Typhoon class nuclear subs until 2019—Navy’, RIA Novosti, 7 May 2010,
<http://en.rian.ru/mlitary_news/20100507/158917310.html>.

5 For more information see Kristensen, H. M., Non-Strategic Nuclear Weapons, Federation of
American Scientists (FAS) Special Report no. 3 (FAS: Washington, DC, May 2012), pp. 51-65. See also
Kristensen (note 6), pp. 26-27.

26 Miller, J., Principal Deputy Under Secretary of Defense for Policy, Statement before the US
House of Representatives, Armed Services Committee, 2 Nov. 2011, <http://armedservices.house.
gov/index.cfm/2011/11/the-current-status-and-future-direction-for-u-s-nuclear-weapons-policy-and-
posture>, p. 2; and Kile (note 21), p. 321.

27 Sutyagin, 1., Atomic Accounting: A New Estimate of Russia’s Non-Strategic Nuclear Forces,
Occasional Paper (Royal United Services Institute: London, Nov. 2012), pp. 2-3.



	Part II. Military spending and armaments, 2012
	6. World nuclear forces
	II. Russian nuclear forces
	Strategic bombers
	Land-based ballistic missiles
	Ballistic missile submarines and sea-launched ballistic missiles
	Non-strategic nuclear weapons





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




