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RUSSIA MAINTAINS its strategic nuclear
forces in a triad of land-based missiles, sub-

marine-based missiles, and bombers. Within
each leg of the triad are several different weapon
systems, deployed at different times. This chap-
ter provides a short description of all the former
Soviet Union’s strategic launchers, focusing on
production details and service lives.1 In sum,
Russia’s strategic nuclear arsenal is aging and
shrinking. Strategic delivery vehicles have lim-
ited operational lives. Routine maintenance and
replacement parts may prolong the operational
life of subsystems such as guidance systems and
aircraft engines, but replacing major compo-
nents, such as intercontinental ballistic missile
(ICBM) rocket motors, is both difficult and
expensive. It is possible to prolong the opera-
tional life of deployed forces through careful

maintenance and by lowering operational
effectiveness requirements. Each instance of
maintenance may extend the life of a weapon
by several years, but this process cannot con-
tinue indefinitely.2 These factors, in addition to
START II limits, are particularly important in
determining the future composition of Russia’s
nuclear forces.

Inventory levels for strategic nuclear forces
are provided for 1990, at the end of the cold
war; 1994, a midway point; July 2000, the lat-
est official data on the number of START I
“accountable” systems; and May 2000 estimates
of the number of operationally deployed stra-
tegic nuclear weapons.3 Projections for future
levels are given for 2007, the START II reduc-
tion completion date; and for 2010 (except for
those systems retired before 2007).

CHAPTER 1

Russian Nuclear Weapons

1. Data on the specifications and production of Russia’s strategic nuclear forces are from START I Memorandum of
Understanding (MOU), July 31, 2000; Nuclear Weapons Database: Russian Federation Arsenal (Center for Defense
Information; online at <www.cdi.org/issues/nukef&f/database/rusnukes.html>); Soviet/Russian Nuclear Forces Guide
(Federation of American Scientists; online at <www.fas.org/nuke/guide/ russia/index.html>); Pavel Podvig, ed.,
Strategicheskoye yadernoye vooruzheniye Rossii (Moscow, 1998); Dean Wilkening, “The Evolution of Russia’s Strategic
Nuclear Forces” (Center for International Security and Cooperation, Stanford University, July 1998; online at
<cisac.stanford.edu/docs/russianforces.pdf>).

2. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 3; Nikolai Sokov, Russian Strategic Modernization (Rowman and
Littlefield: Maryland, 2000).

3. Data for September 1990, December 1994, and July 2000 are from the official START I Memorandum of Under-
standing (MOU), provided by the U.S. Department of State. In the charts, weapons systems for 1990 and 1994
include all accountable weapons controlled by the Soviet/Russian National Command Authority, even if deployed
outside Russia. Data for May 2000 estimates of actual weapon deployments are from the Natural Resources Defense
Council’s (NRDC) reports, as published in the Bulletin of the Atomic Scientists, Nuclear Notebook, July/August 2000,
no. 4, p. 70. Data for projected 2007 and 2010 forces are derived from Wilkening, “Russia’s Strategic Nuclear Forces”;
Joshua Handler, “Russia’s Nuclear Strategic Forces in 2008–2013,” New Challenges in the Spread of Weapons of Mass
Destruction (conference, September 23–26, 1999), and from various other reports and current news stories.
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4. Although Ukraine has returned all its nuclear warheads to Russia, START I counting rules continue to include Ukraine’s
launchers (ICBMs and bombers) as deployed until they are destroyed or returned to Russia. Under START I counting
rules, warheads are attributed to deployed launchers even when the warheads have been removed  from the launchers.
Thus, Ukraine has “attributed warheads” even though there are no warheads in the country.

SOURCE: START I MOU Data
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* Under START I counting rules, Soviet/Russian cruise-missile-equipped bombers are counted as carrying a maximum
of eight warheads, even if they are capable of carrying more. Bombers equipped to carry bombs are counted as carrying
one warhead. The May 2000 operational estimates reflect the actual warhead-carrying capability of the bomber.

SOURCE: START I MOU Data and NRDC



NUCLEAR
STATUS
REPORT

5

RUSSIAN
NUCLEAR
WEAPONS

:4.1ELBAT NAISSURLANOITAREPOFOETAMITSE
0002YAM,SECROFRAELCUNCIGETARTS

)eman.S.U/naissuR(epyT selciheVyrevileD 5 sdaehraW

nataS81–SS/02–SR/M63–R 081 5 008,1

ottelitS91–SS/81–SR/N001–RU 051 5 009

,leplacS42–SS/22–SR/32–TR
desab-oliS 01 5 001

,leplacS42–SS/22–SR/32–TR
desab-liaR 63 5 063

elkciS52–SS/M21–SR/MP2–TR 063 5 063

M-lopoT/M21–SR/2MP–2–TR 02 5 02

sMBCI,latotbuS 657 5 045,3

RDB766tcejorP/IIIatleD
81–N–SS/05–MSR/R92–R

:sNBSS
:sMBLS

11 5

671 5
825

149tcejorP/noohpyT
02–N–SS/25–MSR/93–R

:sNBSS
:sMBLS

35

06 5 006

MRDB766tcejorP/VIatleD
32–N–SS/45–MSR/M92–R

:sNBSS
:sMBLS

75

211 5 844

,latotbuS
sMBLS/sNBSS

:sNBSS
:sMBLS

12 5

843 5 675,1

selissiMcitsillaB,latotbuS 401,1 5 611,5

SM59–uT/61HraeB 43 5 445

SM59–uT/6HraeB 92 5 471

061–uT/kcajkcalB 65 27

srebmoByvaeH,latotbuS 96 5 097

latoT 371,1 5 609,5

ICBMs (756)

SLBMs (348)

Heavy bombers (69))

ICBMs (3540)

SLBMs (1576)

Heavy bombers (790)

DELIVERY VEHICLES WARHEADS

5. Alternative estimates from the Center for Nonproliferation Studies for operational Delta IIIs put this figure at five,
lowering the SLBM total to 80 and the number of Delta III warheads to 240.

SOURCE: NRDC, “Nuclear Notebook,” Bulletin of the Atomic Scientists, July/August 2000.
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SOURCE: START I MOU Data
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6. The SS–N–8 is carried on two classes of Russian SSBNs. The Delta I SSBN carries up to 12 SS–N–8 launchers, and the
Delta II SSBN carries up to 16 SS–N–8 launchers.

7. The SS–N–18 is carried on Delta III SSBNs. Each Delta III carries up to 16 SS–N–18 launchers (48 warheads per
submarine).

8. The SS–N–20 is carried on Typhoon SSBNs. Each Typhoon carries up to 20 SS–N–20s launchers (200 warheads
per submarine).

9. The SS–N–23 is carried on Delta IV SSBNs. Each Delta IV carries up to 16 SS–N–23s launchers (64 warheads per
submarine).
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The SS–11 ICBM was a two-stage, storable-
liquid-propellant missile with a maximum
throw-weight of 1,500 kg and a maximum
range of 12,000 km. Early variants carried a
single 1-MT warhead, while a later variant car-
ried three warheads. It was manufactured at
the Khrunichev Plant in Moscow and the Omsk

Aviation Factory.11 The most recent variant was
19.5 m long and 2.0 m in diameter.12 The first
flight-test occurred on April 19, 1965, and the
initial operational capability of variants 2 and 3
was reached in 1973 and 1975, respectively. The
SS–11 is no longer a part of the Russian nuclear
arsenal.

10. For each of Russia’s strategic delivery systems, this report provides the three most common designations for that
system. The first is the Russian military designation, the second the bilateral (START I) designation, and the third the
NATO designation.

11. Podvig, Strategicheskoye yadernoye vooruzheniye Rossii, p. 178.

12. START I MOU, January 2000, p. 88.
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The SS–13 ICBM was a three-stage, solid-
propellant missile with a maximum throw-weight
of 600 kg and a maximum range of 9,500 km.
It was deployed with a single 750-kT warhead.13 It

was 19.7 m long and 1.8 m in diameter.14 Initial
operational capability was achieved in 1969, and
deployment was completed in 1972.15 The SS–13
is no longer a part of the Russian nuclear arsenal.

13. Podvig, Strategicheskoye yadernoye vooruzheniye Rossii, p. 181.

14. START I MOU, January 2000, p. 88.

15. Federation of American Scientists web site: <www.fas.org/nuke/guide/russia/icbm>.
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The SS–17 ICBM was a two-stage, storable-
liquid-propellant missile with a maximum
throw-weight of 2,550 kg and a maximum
range of 10,300 km. It was manufactured
at the Yuzhmash Machine-Building Plant in
Dnipropetrovsk, Ukraine.16 It was 21.6 m long

and 2.25 m in diameter.17 The missile carried
four 550–750 kT warheads. Initial operational
capability was reached between 1976 and 1982,
depending on the particular modification of
the ICBM.18 The SS–17 is no longer a part of
the Russian nuclear arsenal.

16. Podvig, Strategicheskoye yadernoye vooruzhiniye Rossii, p. 187.

17. START I MOU, January 2000, p. 90.

18. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 6.
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The SS–18 ICBM is a large, two-stage,
storable-liquid-propellant missile. It is 35.7–
38.9 m long (depending on modification type)
and 3.0 m in diameter.19 The currently de-
ployed modification of this heavy Russian
ICBM carries ten 500–750 kT multiple inde-
pendently targeted reentry vehicles (MIRVs),
has a throw-weight of 8,800 kg, and a range of
10,000–16,000 km, depending on the num-
ber of warheads.20 The SS–18 has six modifi-
cations, the first of which reached initial
operational capability in 1975, and the latest
reached initial operational capability in 1988.
The last SS–18s were deployed in 1991.21

SS–18 ICBMs are deployed at four locations
in Russia: 52 missiles at Dombarovskiy, 46

missiles at Kartaly, 30 missiles at Aleysk, and
52 missiles at Uzhur.22

The SS–18 was designed at the Yuzhnoye
Design Bureau and manufactured at the
Yuzhmash Machine-Building Plant, both lo-
cated in Ukraine, although Russian enterprises
provide maintenance for SS–18s that are cur-
rently in the inventory.23 Under START II, all
SS–18s would be eliminated by 2007. Without
START II, however, Russia might be able to
extend the life of the SS–18 from the original
15 years to 20 years, leaving approximately 90
SS–18s by the end of 2007. Furthermore, all
would be able to carry their maximum payload
of ten warheads.24 Few if any SS–18s would
remain by the end of 2010.

19. START I MOU, January 2000, p. 90.

20. Podvig, Strategicheskoye yadernoye vooruzheniye Rossii, p. 190.

21. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 6.

22. START I MOU, July 1, 2000, pp. 14–29.

23. Federation of American Scientists web site: <www.fas.org/nuke/guide/russia/icbm>.

24. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 9.
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The SS–19 ICBM is a two-stage, storable-liq-
uid-propellant MIRVed missile carrying six
warheads. The SS–19 is 24.3 m long, 2.5 m in
diameter, has a throw-weight of 3,600 kg, and
a range of 10,000 km.25 There are three modi-
fications of the SS–19, the first of which
reached initial operational capability in 1975,
and the latest reached initial operational capa-
bility in 1980. The last SS–19s were deployed
in 1984. SS–19 ICBMs are currently deployed
at two locations in Russia: 60 missiles at
Kozelsk, and 90 missiles at Tatishchevo.26

The SS–19 was designed at the TsKBM
Design Bureau located near Moscow and
manufactured at the Khrunichev Plant in Mos-
cow. Russia has already successfully extended

the life of the ICBM to 21 years. It might be
able to extend the life further, to 25 years, by
using parts from undeployed SS–19s received
from Ukraine in 1995. Under the START II
treaty, Russia is allowed to download 105 SS–
19s to one warhead by December 2007. How-
ever, if the maximum life of 25 years holds, it
is probable that only the 72 SS–19s deployed
in 1984 would still remain operational by the
end of 2007. After 2007, all SS–19s would
rapidly reach the end of their operational
lives. Few if any would remain in service by
2010.27 Without START II, Russia would be
able to maintain the same number of SS–19s
and could continue to deploy them with six
warheads each.28

25. START I MOU, January 2000, p. 90.

26. START I MOU, July 2000, pp. 29–39.

27. Russia received 30 “unfueled” SS–19s from Ukraine in 1995 whose operational lifetime had not yet started. If Russia
were to extend the operational life of other more recently deployed SS–19s, it is possible that the SS–19 force could be
maintained until 2009–2012. Handler, “Russia’s Nuclear and Strategic Forces.”

28. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 11.
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The SS–24 ICBM is a three-stage, solid-
propellant missile carrying 10 MIRVed war-
heads. It is 22.4 m long and 2.4 m in diam-
eter. It has a throw-weight of 4,050 kg and a
range of 10,000 km.29 The SS–24 reached
initial operational capability in 1988, and
the last SS–24s were deployed in 1990. It has
both rail-mobile and silo-based variants, al-
though only the rail-based versions are opera-
tional.30 SS–24 rail-mobile ICBMs are de-
ployed at three locations in Russia: 12 missiles
at Kostroma, 12 missiles at Bershet, and 12
missiles at Krasnoyarsk.31 In addition to the
rail-based systems, there are 10 SS–24 silo

launchers at Tatishchevo that remain START I–
accountable and 26 SS–24 silo launchers in
Ukraine at Pervomaysk.32

Production of the SS–24 ceased in 1991,
and Russia would have difficulty restarting pro-
duction of the SS–24 even if it wanted to, since
the missile was designed at the Yuzhmash De-
sign Bureau and manufactured at the Pavlohrad
Mechanical Plant, both in Ukraine.33 This
ICBM has a short, ten-year life, although Rus-
sia has successfully extended the life by five
years. It is generally assumed that the SS–24
will be phased out by 2007 regardless of
START II.34

29. START I MOU, January 2000, p. 91; Podvig, Strategicheskoye yadernoye vooruzheniye Rossii, p. 197.

30. Federation of American Scientists web site: <www.fas.org/nuke/guide/russia/icbm>.

31. Operational numbers vary slightly from START I MOU data. The July 31, 2000, MOU lists 46 deployed SS–24
launchers but only 36 deployed SS–24 ICBMs; the 10 silo-based SS–24s are not considered operational. START I
MOU, July 2000, pp. 61–64.

32. Start I MOU, July 2000, p. 37 (Russia) and p. 11 (Ukraine).

33. Center for Defense Information web site: <www.cdi.org/issues/nukef&f/database>.

34. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 12.
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The SS–25 ICBM is a three-stage, solid-propel-
lant missile that carries one warhead. It is 22.3 m
long and 1.8 m in diameter.35 It has a throw-
weight of 1,000 kg and a range of 10,500 km.
Initial operational capability was reached in
1988.36 The SS–25 is deployed on road-mobile
launchers. SS–25 ICBMs are deployed at ten sites
in Russia: 36 at Teykovo, 36 at Yoshkar-Ola, 45
at Yurya, 45 at Nizhniy Tagil, 45 at Novosibirsk,
45 at Kansk, 36 at Irkutsk, 36 at Barnaul, 18 at
Drovyanaya, and 18 at Vypolzovo.37

Although the SS–25 was designed at the
Moscow Institute of Thermal Technology

and manufactured at the Votkinsk Machine-
Building Plant in Russia, the breakup of the
Soviet Union had a significant impact on
the program. Belarus manufactured the mis-
siles’ transporter-erector-launchers, and some
90% of the components of the guidance
system were manufactured in Ukraine. Nev-
ertheless, Russia might be able to extend the
current life of 10 years by five years, leaving
at the most 40 SS–25s deployed by the end
of 2007.38 Even with the extended life of 15
years, few, if any, SS–25s will remain in service
by 2010.

35. START I MOU, January 2000, p. 88.

36. Podvig, Strategicheskoye yadernoye vooruzheniye Rossii, p. 200.

37. START I MOU, July 2000, pp. 40–61.

38. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 13.
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The SS–27 ICBM was developed on the basis
of the SS–25. It is a three-stage, solid-propellant
missile carrying a single warhead. The SS–27 is
22.7 m long, is 1.86 m in diameter, has a throw-
weight of 1,200 kg, and a range of 11,000 km.41

Initial operational capability was reached
in 1999. All 20 SS–27 ICBMs are currently
deployed at Tatishchevo in Russia.42

The SS–27 was designed at the Moscow
Institute of Thermal Technology and is pro-
duced at the Votkinsk Machine Building Plant,
both of which are in Russia.43 Although all cur-
rently deployed SS–27s are silo-based, Russia
plans to accommodate the system on road-mo-
bile launchers as well. The estimated service life
is 20 years for silo-based missiles, and 15 years
for road-mobile missiles. Although the SS–27
represents the backbone of the future Russian
ICBM force, production is greatly lagging

behind projections (fewer than 10 missiles per
year instead of the planned 30–40). The future
of Russia’s strategic rocket forces largely de-
pends on the production rate of the SS–27. If
current levels of production continue, Russia
will have 100 SS–27s by the end of 2007. Rus-
sia could substantially increase funding for the
program and produce 20 missiles a year to
reach a total of 170 by the end of 2007, or 230
by the end of 2010.

Given the lack of funding for Russia’s stra-
tegic forces, low-to-medium SS–27 production
rates are likely.44 If START II does not enter
into effect, Russia could easily modify the SS–
27 to carry three or four warheads. In that case,
Russia could field 600–800 warheads on 200
land-based ICBMs. In any case, by 2010, the
SS–27 will likely be the only ICBM Russia
deploys in significant numbers.

39. The first number is based on current production levels, while the second assumes production of 20 missiles per year,
beginning in 2001.

40. The first number is based on current production levels, while the second assumes production of 20 missiles per year,
beginning in 2001.

41. START I MOU, July 2000, p. 88.

42. Ibid., p. 33.

43. William Arkin and Robert Norris, “Nuclear Notebook: Russian Strategic Nuclear Forces, End of 1998,” Bulletin of the
Atomic Scientists, March/April 1999. Online at <www.bullatomsci.org/issues/nukenotes/ma99nukenote. html>

44. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 13.
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Nuclear Ballistic Missile Submarines
and Sea-launched Ballistic Missiles
(SSBNs/SLBMs)

Sea-launched ballistic missiles are usually devel-
oped specifically for a particular class of ballis-
tic missile–carrying nuclear submarine. It is
therefore easier to understand Russia’s sea-based
nuclear forces if one examines together the
SSBN and its corresponding SLBM. Currently,
Russia has only three classes of operational

SSBN: the Delta III, the Typhoon, and the Delta
IV.45 These boats carry, respectively, SS–N–18,
SS–N–20, and SS–N–23 ballistic missiles.
The number of SLBMs shown in Table 1.3 is
lower than the number given by the START I
MOU, which includes SSBNs and SLBMs that
are no longer deployed and are awaiting dis-
mantlement. The number of operational SLBMs
may drop precipitously over the next decade as
Russian SSBNs reach the end of their service
lives.

45. Ibid., p. 20.
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Retired Systems

The SS–N–6 SLBM was a single-stage, storable-
liquid-propellant missile with a throw-weight of
650 kg and a maximum operational range of
3,000 km. Early variants carried a single 1-MT
warhead, while a later variant carried three war-
heads. The SS–N–6 was manufactured at the
Zlatoust Machine Construction Factory and the

Krasnoyarsk Machine Building Plant,46 and it
is 7.1 m long and 1.5 m in diameter.47 The
SS–N–6 was deployed on Yankee-class nuclear
submarines, which carried 16 of these missiles
each. All three variants of this missile reached op-
erational capability in 1975.48 The SS–N–6 is no
longer a part of the Russian nuclear arsenal.

46. Podvig, Strategicheskoye yadernoye vooruzheniye Rossii, p. 277.

47. START I MOU, January 2000, p. 95.

48. Federation of American Scientists web site <www.fas.org/nukes/guide/russia/slbm>.
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The SS–N–17 was a single-warhead SLBM
with a maximum throw-weight of 450 kg and
a maximum range of 3,900 km. It carried a
single 500-kT warhead and was 11 m long
and 1.5 m in diameter.49 It was deployed on

Yankee II–class submarines. Each submarine
carried up to 12 SS–N–17 SLBMs. The Yan-
kee II submarines reached initial operational
capability in 1977.50 The SS–N–17 is no longer
a part of the Russian nuclear arsenal.

49. Podvig, Strategicheskoye yadernoye vooruzheniye Rossii, p. 283.

50. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 43.
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The SS–N–8 SLBM is a two-stage, storable-
liquid-propellant missile with a maximum
throw-weight of 1,110 kg and a maximum
range of 9,100 km. It carries a single 500 kT–
1 MT warhead.51 It is 12.1 m long and 1.8 m in
diameter.52 Initial operational capability was
reached in 1973.53 Delta I–class nuclear subma-
rines can each carry 12 SS–N–8 SLBMs, and
Delta II–class submarines can each carry up to
16 SS–N–8s.

Current Systems

As of July 2000, SS–N–8 SLBMs were
deployed on four boats at three locations in Rus-
sia: two Delta Is at Gadzhiyevo, one Delta I
at Rybachiy, and one Delta I at Pavlovskoye. In
addition, there were 16 SS–N–8 START I–
accountable SLBM launchers awaiting elimina-
tion at a facility in Murmansk.54 These four
Delta Is are still listed under START I count-
ing rules, even though they are awaiting retire-
ment and are not thought to be operational.

51. Podvig, Strategicheskoye yadernoye vooruzhiniye Rossii, p. 281.

52. START I MOU, January 2000, p. 95.

53. Federation of American Scientists web site <www.fas.org/nukes/guide/russia/slbm>.

54. START I MOU, July 2000, pp. 73–74, 78.
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The SS–N–18 SLBM is a two-stage, liquid-
propellant missile with a throw-weight of
1,650 kg. The SS–N–18 is 14.1 m long and
1.8 m in diameter.55 It was the first MIRVed
Soviet SLBM and can carry three warheads
to a maximum operational range of 6,500
km or a single warhead up to 8,000 km.56

The SS–N–18 was first deployed in 1979.57

It was manufactured in Krasnoyarsk,
Russia. As of July 2000, SS–N–18 SLBMs
were deployed on 11 Delta III SSBNs at two
locations in Russia: two Delta IIIs at
Gadzhiyevo, and nine Delta IIIs at Rybachiy.
In addition, there were 16 SS–N–18 launch-
ers awaiting elimination at a facility in
Severodvinsk.58

55. Ibid., p. 95.

56. Federation of American Scientists web site <www.fas.org/nukes/guide/russia/slbm>.

57. Ibid.

58. START I MOU, July 2000, p. 78.
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Delta III Kalmar SSBN
The Project 667 BDR/Delta III–class SSBN
reached initial operational capability in 1977. The
last boat was deployed in 1982.59 Each Delta III
is capable of carrying 16 SS–N–18 SLBMs for a
total of 48 warheads per boat. In April 1999, the
Russian navy decided to overhaul a number of
Delta III SSBNs, thereby extending the service

lives of those boats.60 It is unclear how many years
that maintenance will add to the Delta III’s cur-
rent service life of roughly 21 years, particularly
because, in the absence of such maintenance, all
Delta III SSBNs would have to be retired in the
next few years.61 Even a five-year-life extension,
however, would allow Russia to keep some Delta
IIIs in service through 2007.

59. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 6.

60. Sokov, Russian Strategic Modernization, p. 135.

61. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 20.
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The SS–N–20 SLBM is a three-stage, solid-fuel
missile with a throw-weight of 2,500 kg. The
SS–N–20 is 16.1 m long and 2.4 m in diam-
eter.62 It is capable of carrying ten warheads to
a maximum operational range of 8,300 km.
The SS–N–20 was first deployed in 1981 on
Typhoon-class SSBNs. One hundred SS–N–20
SLBM launchers are currently deployed on five
Typhoon SSBNs at Nerpichya in Russia, al-
though not all these boats are operational.
Twenty SS–N–20 launchers are also awaiting
elimination at a facility in Severodvinsk.63

Production of the SS–N–20 ceased during
the Soviet era amid plans to deploy an updated

version (R–39U), but the fall of the Soviet
Union in 1991 led to the cancellation of the
upgrade. In the early 1990s, Russia began devel-
oping another upgraded SLBM, the Bark, but
in 1997, after three successive test failures, the
navy canceled the program.64 It is not clear if
Russia is developing a replacement SLBM for its
aging SS–N–20s, which are reaching the end of
their service lives. Most SS–N–20s will be retired
by 2003 barring extensive—and very expen-
sive—efforts to prolong their operational lives.
This suggests that even if there are operational
Typhoons by the end of 2007, there may not be
any operational ballistic missiles on board.

62. START I MOU, July 2000, p. 95.

63. Ibid., pp. 72, 78.

64. Sokov, Russian Strategic Modernization, p. 137.
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Typhoon Akula SSBN
The Project 941/Typhoon-class SSBN reached
initial operational capability in 1981. The last
boat was deployed in 1989.65 It is capable of
carrying 20 SS–N–20 MIRVed SLBMs, for a
total of 200 warheads per boat. As of July 2000,
only three Typhoons were both deployed and

operational in Russia. In addition to difficulties
with their SLBMs, the submarines themselves
have had numerous maintenance problems,
which suggests that the boat’s lifetime is prob-
ably shorter than for other SSBNs. Assuming a
16-year life, the remainder of the Typhoon
SSBNs will likely be retired by the end of 2007.66

65. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 6.

66. Ibid., p. 22.
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The SS–N–23 SLBM is a three-stage,
liquid-propellant missile. It is capable of carry-
ing ten warheads to a maximum operational
range of 8,300 km. It is 14.8 m long, 1.9 m in
diameter, and was first deployed in 1985.67 All
deployed SS–N–23s carry four warheads.
As of July 2000, all 112 SS–N–23 SLBMs

were deployed on seven Delta IV SSBNs at
Gadzhiyevo in Russia.68

Although Russia has resumed manufacturing
the SS–N–23 at the Krasnoyarsk Machine
Building Plant, it also has at least two SLBM
development programs under way, either of
which could eventually replace the SS–N–23.

67. START I MOU, July 2000, p. 96.

68. Ibid., p. 73.
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Delta IV Delfin SSBN
The Project 667 BDRM/Delta IV–class SSBN
reached initial operational capability in 1986.
The last boat was deployed in 1991.69 It is ca-
pable of carrying 16 SS–N–23 SLBMs, or a to-
tal of 64 warheads per boat. Given the aging
Delta III class and the problem-ridden Typhoon
class, Russia’s Delta IV fleet may represent the
mainstay of the country’s sea-based strategic
forces until the newest class of nuclear sub-
marines—the Borey class (Project 955)—is
deployed. As of May 2000, Russia had seven
operational Delta IVs. The standard life of a
Delta IV SSBN is approximately 21 years, but
Russia has already upgraded one Delta IV and
will likely do the same for the rest of them. As-
suming that all seven receive service lifetime
extensions, Russia may be able to maintain its
Delta IV fleet through 2010.70

Borey SSBN
The Project 955/Borey-class submarine is a
nuclear, ballistic-missile submarine currently
under development in Russia. The initial model
appears to have 12 SLBM tubes, but experts
suggest that later modifications may hold up
to 16 SLBM launchers. Although construction
of the first boat, the Yuriy Dolgorukiy, began
in November 1996, it was halted two years
later because of a lack of funding and difficulties

in developing a new SLBM. Specifically,
Borey-class SSBNs were initially designed to
carry the Bark SLBM, but that program was
canceled in 1997. After cancellation of the
Bark project, Russia resumed production of an
updated version of the liquid-fueled SS–N–23
code-named Sineva. Simultaneously, the
Moscow Institute of Thermal Technology was
given a contract for a more long-term project
to design a solid-fuel missile—code-named
Bulava—suitable for both land and sea-based
deployment.

The type of SLBM deployed on these boats
will determine the number of warheads that a
Borey-class SSBN can carry. A sea-based solid-
fuel SLBM will probably have at most three to
four MIRVed warheads (36–48 warheads per
boat), but an SLBM based on the SS–N–23
would likely have six warheads (72 warheads
per boat). In addition, future Borey-class
SSBNs may have 16 missile tubes, further
increasing the number of warheads per boat.

Nevertheless, unless production resumes
immediately on both the Borey-class SSBN and
its accompanying SLBM, Russia will not have
any new SSBNs deployed by the end of 2007.
Even under the best-case scenario, Russia will
have no more than one to two Borey-class
SSBNs deployed by that time. By 2010, Russia
could have two to three Borey SSBNs.

69. Federation of American Scientists web site: <www.fas.org/nukes/guide/russia/slbm>.

70. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 22.
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The Tu–95 Bear is a turboprop-driven strategic
bomber with a range of 8,300 km (greater with
midair refueling), capable of carrying air-
launched cruise missiles (ALCMs) or short-range
attack missiles (SRAMs). First deployed in 1956,
two variants of the more modern Tu–95MS are

still deployed (with the exception of some aging
Bear Gs that are disabled beyond repair). One
deployed variant of the Bear carries six AS–15A
Kent ALCMs or six AS–16 Kickback SRAMs
and reached initial operational capability in
1987. The other variant carries 16 AS–15 Kent
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ALCMs or 16 AS–16 Kickback SRAMs and
reached initial operational capability in 1983.71

Tu–95MS bombers are currently deployed at
two locations in Russia: 48 at Ukrainka, and
18 at Engels.72

Production of the Tu–95MS ceased in 1991,
and if one assumes a 30-year service life, then
the newer Bear bombers will not be retired
by the end of 2007.73 Of the legs of the Rus-
sian nuclear triad, however, the bomber force

has received the least attention and funding,
which may severely affect the lives of these
aircraft. Some experts even suggest that by
the end of 2007, almost all Bear bombers will
face early retirement.74 In late 1999, Ukraine
transferred three Tu–95MS bombers to Russia
in partial payment of gas debts to Russia. The
deal also provided for the transfer of 575
ALCMs (presumably AS–15A Kent ALCMs)
to Russia.75

71. Federation of American Scientists web site: <www.fas.org/nukes/russia/bomber>.

72. START I MOU, July 2000, p. 80.

73. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 26.

74. William Arkin, Robert Norris, and Joshua Handler, Taking Stock: Worldwide Nuclear Deployments, 1998, online at
<www.igc.apc.org/nrdc/nrdcpro/fpprog.html>.

75. Ilya Kedrov, “Oruzhiye natsii vernulos na rodinu,” Nezavisimoye voennoye obozreniye, no. 44, November 12–18, 1999.
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The Tu–160 Blackjack is a jet-propelled strate-
gic bomber with a range of 7,300 km, capable
of carrying ALCMs or SRAMs.76 Initial opera-
tional capability was reached in 1987. It can
carry 12 AS–15A Kent ALCMs or 24 AS–16
Kickback SRAMs and has a service life of ap-
proximately 30 years.77 Tu–160 bombers are
deployed only at Engels air base in Russia.78

Russia’s Tu–160 force more than doubled
owing to a bomber-for-debt deal between Rus-
sia and Ukraine in late 1999 and early 2000.

Russia acquired eight Tu–160 bombers and
three Tu–95MS bombers.79 In early May 2000,
the Kazan Manufacturing Plant delivered to the
air force a completed Tu–160. This aircraft was
one of seven Tu–160 bombers that had been
sitting partially completed on the production
line for almost twelve years.80 It is still unclear
whether or not Russia will complete the con-
struction of the remaining bombers. With
proper maintenance, Russia’s Tu–160 bomber
force should remain in service through 2007.

76. Federation of American Scientists web site: <www.fas.org/nukes/russia/bomber>.

77. Wilkening, “Russia’s Strategic Nuclear Forces,” p. 27.

78. START I MOU, July 2000, p. 80.

79. “Ukraine Transfers Bombers to Russia as Pay for Gas,” ITAR–TASS, January 19, 2000.

80. “Russia Adds Strategic Bomber to Fleet,” RFE/RL, May 4, 2000.
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Russian Substrategic
Nuclear Weapons

Nuclear weapons associated with delivery ve-
hicles without intercontinental ranges are often
referred to as tactical nuclear weapons. This class
of weapons incorporates everything from nuclear
land mines to nuclear-tipped torpedoes to
bombs carried by tactical aircraft. Given that
these weapons may have ranges of up to several
thousand kilometers, and that yields may be
equal to those of strategic weapons, the term
tactical is a misnomer and so has been gradually
replaced by substrategic. While strategic nuclear
weapons may garner more attention, the Soviet
Union may have possessed approximately
22,000 substrategic nuclear warheads in 1991,
a far larger number than those deployed on
strategic weapons.

The only arms control treaty that currently
limits substrategic nuclear forces is the Interme-
diate-Range Nuclear Forces (INF) Treaty,
signed in December 1987 by Soviet President
Mikhail Gorbachev and U.S. President Ronald
Reagan. The INF Treaty banned ground-
launched cruise missiles (GLCMs) and ballis-
tic missiles with ranges of between 500 and
5,500 kilometers, making it the first arms con-
trol treaty to eliminate an entire class of nuclear
forces. In addition, it broke new ground by in-
corporating extensive on-site inspection and
monitoring provisions, setting an important
precedent for similar provisions in the START
treaties. The INF Treaty entered into force in
June 1988, and by May 1991 the Soviet Union
completed the dismantling of all forces covered
by the treaty, a total of 1,846 SS–20, SS–4,
SS–5, and SS–21 ballistic missiles. The United
States dismantled 846 missiles, including all
Pershing IA and Pershing II ballistic missiles,
and all land-based Tomahawk GLCMs. The
treaty provided for the on-site inspection of
missile deployment and storage areas, as well as
the continuous monitoring of missile produc-
tion facilities in Russia and the United States.81

While the INF Treaty is of unlimited duration,

the inspection and monitoring regime was
to end by May 31, 2001, ten years after
the completion of missile elimination.82

The success of the INF Treaty paved the way
for the START I treaty. Implementation of the
INF Treaty also created a new relationship be-
tween the United States and the Soviet Union
that facilitated subsequent initiatives to reduce
substrategic weapons. After the attempted coup
in Moscow in August 1991, Western analysts
raised concerns about the security of sub-
strategic nuclear weapons, which were numer-
ous and widely dispersed throughout the Soviet
Union. On September 27, 1991, prompted
by fears that the crumbling Soviet regime
might lose control of its nuclear weapons, U.S.
President George Bush announced a series of
unilateral reductions and redeployments of
U.S. substrategic nuclear weapons and invited
the Soviet Union to follow suit.

Nine days later, President Gorbachev an-
nounced a similar set of unilateral measures on
reducing substrategic nuclear weapons. These
initiatives were confirmed and expanded by
Russian President Boris Yeltsin in January
1992. Combined, the Soviet/Russian measures
provide for the following:

• The complete elimination of warheads for
tactical land-based missiles, artillery shells,
and mines

• The elimination of one-half of the warheads
for anti-ballistic and anti-aircraft missiles,
the remaining warheads to be stored at cen-
tral warhead storage facilities

• The removal of all substrategic nuclear
weapons from naval vessels and elimination
of one-third of the warheads, the remaining
warheads to be stored at central warhead
storage facilities

• The partial elimination of warheads for na-
val aircraft, the remaining warheads to be
stored at central warhead storage facilities

• The elimination of half of the warheads for
tactical aircraft

81. “Intermediate-Range Nuclear Forces (INF) Treaty,” Defense Threat Reduction Agency Fact Sheet, <www.dtra.mil/
news/fact/nw_infosi.html>.

82. Reuters, December 14, 2000.
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The process of disassembling the nuclear war-
heads slated for elimination was to be completed
by the end of 2000.83

The process of removing substrategic
nuclear weapons from ships and bases may have
begun in 1991, but it was not completed be-
fore the Soviet Union collapsed in late Decem-
ber 1991. As a result, in early 1992 there were
an estimated 4,000 substrategic nuclear weap-
ons still in Belarus, Kazakhstan, and Ukraine.
Under the terms of the Almaty agreement of
December 1991, these weapons were rapidly
withdrawn to Russia, with the pullout com-
pleted by May 1992.84 These weapons were in-
cluded in the warheads to be reduced under the
terms of the Russian unilateral statement.

Substrategic nuclear weapons remain the
area of greatest uncertainty in the Russian
nuclear stockpile. Apart from the INF Treaty,
there are no arms control treaties requiring an
exchange of information on substrategic
nuclear weapons. (The Conventional Forces
in Europe Treaty does cover some dual-use
launchers, but not their nuclear components.)
Furthermore, in contrast to strategic weapons,
there is no direct correlation between the num-
ber of launchers and the number of nuclear
warheads. Thus, one cannot simply count
launchers, multiply by warhead loadings, and
produce an approximate total number of war-
heads. The problem is compounded by the dif-
ficulty of estimating how many warheads are
actually deployed, how many are in central
storage facilities, and how many have been dis-
mantled. This has led to widely varying esti-
mates of the number of deployed or stockpiled
nuclear warheads.

The calculation of the total number of
substrategic warheads in the Russian stockpile
depends upon the types and numbers of war-
heads existing in 1991 and the progress made

in eliminating warheads. Alexei Arbatov, a lead-
ing Russian international security expert and
State Duma member, has estimated that there
were approximately 21,700 substrategic nuclear
warheads in the Soviet stockpile in 1991. In
1998, at a meeting of the Russia-NATO Per-
manent Joint Council, Russian officials re-
ported that the number of substrategic nuclear
weapons had been cut in half, but NATO offi-
cials continued to express concern at the pace
of dismantlement and its lack of transparency.85

At the April 2000 Non-Proliferation Treaty Re-
view Conference, Russian Foreign Minister
Igor Ivanov stated that Russia had eliminated
one-third of its naval substrategic nuclear war-
heads, one-half of its warheads for anti-aircraft
missiles and gravity bombs, and was “about to
complete” the elimination of warheads from its
tactical missiles, artillery shells, and nuclear
mines.86 Based on this statement, and using
Arbatov’s estimate for the number and types of
warheads extant in 1991, this would leave ap-
proximately 8,400 warheads in the Russian ar-
senal as of early 2000. When the reduction pro-
cess is completed, the stockpile total will be re-
duced to approximately 8,000 warheads. The
number of deployed nuclear warheads, which
would include only nuclear bombs deployed
near tactical air bases, would be smaller—no
more than 3,500. Although the reductions were
to be finished by the end of 2000, as of mid-
January 2001 the Russian government had
made no statement indicating that the reduc-
tion process had been completed.

Other estimates suggest that Russia has
roughly 4,000 substrategic nuclear warheads on
active duty. In 1998, analysts William Arkin,
Robert Norris, and Joshua Handler estimated
that Russia had approximately 4,000 deployed
warheads.87 Their estimate, however, included
delivery vehicles whose warheads should have

83. “Gorbachev Pledges Wide-ranging Nuclear Cuts,” Washington Post, October 5, 1991, p. A1.

84. Mitchell Reiss, Bridled Ambition: Why Countries Constrain Their Nuclear Capabilities (Baltimore: Johns Hopkins
University Press, 1995), pp. 89–97.

85. Linda D. Kozaryn, “Russians Say Yeltsin’s Nuclear Pledge Fulfilled,” American Forces Press Service, May 8, 1998,
<www.defenselink.mil/news/May1998/n05081998_9805086.html>.

86. Statement by Russian Minister for Foreign Affairs Igor Ivanov before the Non-Proliferation Treaty Review Conference,
New York, April 25, 2000.

87. They do note, however, that there might be as many as 12,000 weapons in reserve or awaiting dismantlement (William
Arkin, Robert S. Norris, and Joshua Handler, Taking Stock: Worldwide Nuclear Deployments, 1998 [Natural Resources
Defense Council; Washington, D.C., 1998], p. 27).
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either been eliminated or stored at central stor-
age sites. Similarly, in 1998 Alexei Arbatov
estimated that Russia had 3,800 substrategic
nuclear weapons, all of which are stored in
weapon depots of the armed forces or in cen-
tral storage facilities of the Ministry of De-
fense.88 Table 1.26 summarizes the status of
Russia’s substrategic nuclear weapons.

Much higher estimates of the total Russian
tactical stockpile are sometimes given by U.S.
government officials. In response to a question
at a Senate hearing, for example, Gen. Eugene
Habiger, former commander-in-chief of the
U.S. Strategic Command, estimated that “the

gross number of tactical nuclear weapons in
Russia today . . . [is] between 17,000 [and]
22,000.”89 Habiger’s comment, which was not
part of his formal briefing, was not a formal
U.S. government estimate of Russia’s stockpile
size. Official U.S. government estimates from
1997 suggest a total Russian strategic and sub-
strategic nuclear stockpile of up to 23,000 war-
heads, with a substrategic stockpile of perhaps
14,000 to 15,000 warheads.90 This wide varia-
tion in estimates of stockpile size suggests that
the United States believes that the pace
of warhead reductions is slower than Russian
reports indicate.

88. Alexei Arbatov, “Deep Cuts and De-alerting: A Russian Perspective,” The Nuclear Turning Point (Brookings Institution
Press: Washington, D.C., 1999), p. 320; also, Assistant Secretary of Defense Ashton Carter’s testimony before the
Senate Armed Service Committee in which he said that Russia had removed all tactical nuclear weapons from naval
vessels (April 28, 1994).

89. Testimony by General Eugene Habiger before the Senate Armed Services Committee, March 31, 1998.

90. For a contemporaneous estimate, see William S. Cohen, Annual Report to the President and Congress, chap. 20, at
<www.dtic.mil/execsec/adr97/chap20.html>.

91. Alexei Arbatov, ed., Yadernye Vooruzheniya Rossii (Moscow: IMEMO, 1997), p. 56.

92. Statement by Russian Minister for Foreign Affairs Igor Ivanov before the Non-Proliferation Treaty Review Conference.
New York, April 25, 2000. Text of statement is on the Carnegie Non-Proliferation Project’s web site: <www.ceip.org/
programs/npp/npt2000.htm>.
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94. Deployed on two Delta III SSBNs.

95. Deployed on seven Delta IV SSBNs.

96. Deployed on one Borey SSBN.

97. Deployed on two Borey SSBNs. This table projects that the second Borey will have 16 launch tubes rather than 12.

* Without a START II ban on MIRVed ICBMs

Future Russian Nuclear Forces
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