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Overview

Cost Implications of
Soviet Ship Design and
Constructicn Practices

Sovict surfacec combatants delivered between 1960 and 1980 have in general
been smaller. faster, and less costly to procure in dollar terms than their US
counterparts.' These characteristics resulted from design decisions which
traditionally produced ships that:

* Were manpower iqtcnsivc rather than automated—separate radars and
fire control werc used for most weapon systems.

» Were constructed of commercial-quality cquipment and matcerials—-
pumps, valves, and communications equipment in many cascs identical to
those on commercial vessels.®

« Introduced newer tcchnology only when necessarv—gas turbine propul-
sion Lo replace lurge. low-pressure steam plants

Soviet construction practices complement these design decisions and

contribute further to lower unit costs:

* Eighty of the 81 major surfacc combalants constructed between 1960 and
1980 werce built in only four shipyards.

* Decsigns were (rozen carly and production runs were long and stable

Soviet practices are changing, howcver. as can be seen in ships under
construction, which will enter the Soviet flect in 1981 or later. The new
classes arc larger and more capable than previous classes. Soviet designers
arc adopting more modern designs and technology-—for example. nuciear
propulsion powecrs the recently commissioned Kirov-class cruiser, and
weapon systems arc being placed inside the hull rather than topside

* The procurcment costs in this report are expressed in dollurs and iare not xctuad Soviet
cxpenditures. They arce estimates that represent what it would Cost to produce a ship of the
Savict design in a US shipyard using US factors of production. matcerials, :nd cquipment.
The duration of construction programs ind the quality of materials and oabo:ed cquipment
reflect Sovict practices. as derived from intetligence suurces. This report examines Sovict
units from 1,000 (o 10,000 wons full-losd displacement and mentions larger units anly for
certin compatrisons. .

* Commerciual quality does not imply inferiority in material or equipment. Such materiul.
however, would usually net meet US military specifications und consequent!y costs fess
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Thesc design trends will increasc the dollar estimates of the basic ship
procurcment cost of Sovict major surface combatants.in the future and will
lessen the Sovicts' cost advantages relative to the United States. We
estimate that the average basic ship cost per ton of major surface com-
batants delivered in the 1980-84 period will rcach $15.900—up 16 pereent
from 1975-79. (If we include the estimated cost of the nuclear cruiser Kirov.
the average cost per ton will éxceed $21.000.
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Cost Implications of
Soviet Ship Design
and Coastructicn Practices

Introduction

This report describes the ship design decisions and
construction practices that detcrminced the procurc-

_ment cost of Sovict surface combatants during the
1960-80 period. 1t concentrates on the cost of the basic
ship hull, propulsion system. clectric plant, installa-
tion of communications and controf cquipment, auxil- |
iary systems. outfitting and furnishing. and iastallation
of armaments. The procurement costs of armaments,

" associuated firc-control systems. and radars arc ¢s-
timatced using scparate mcthodologics and arc ox-
cluded from ali ship costs presented in this report

To assess the interplay of these design decisions and
construction practices and their effect on cost. we
developed a generalized cost modcl of Sovict major
surfacc combatants. This model combincs intelligence
judgments. thesanalytic expertise of a lcading US naval
architectural firm., and the cost and manufacturing
experience of a US shipyard. The costing model is
dcscribed briefly in the appendix.

Desiga Decisions

The primacy of the war-fighting mission of Soviet
surface combatants and other operational require-
ments have led Sovict shipdesigners to make a serics of
interrelated decisions that determinc the character and
capabilities of Sovict frigates. destroyers. and cruisers.
The sume decisions have kept the incrcascin average
cost per ton of basic ship to less than 30 percent over
the past 20 years

To rcach design objectives. the Sovicts have applied
standards different from those of the United States in
such arcas as accessibility, range . habitability.
onboard repaic capability, resupply at sca. and damage

control. Sovict surfacec combatants can be character-
ized as war cxpendable. They arc designed to strike
fast and cngage in short. intcnsive combat. Each ship
carrics many diffcrent kinds of weapons. and thec am-
munition on board would not support lengthy combat
operations. Conscqucntly. when compared with their
US counterparts (scc table 1), Sovict ships are:

« Morc manpower intensive and crowded.

* Smaller and simpler.

« Less capable of prolonged periods of scua-keeping.

- Morc powerful and faster

Ship classes now ncaring the end of their production
runs have designs that date back (o the 1960s. New
classes cntering the Soviet Navy or nearing sca trials
indicate that in the carly 1970s the Sovicts began to
change their design phitosophy. They now arc con-
structing larger surface combatants, some of whichare
cquipped with more complex naval weapon systems,
automation. nuclcar power, and other advances.' Asa
result, the cost of current and.future generations of
Sovicl ships probably will increase more rapidly thun
in the past.

Major Technological Changes

In Sovict naval ship design, change is slow and evolu-
tionary. Rather than pursuing technological ieaps that
push the state of the art and risk failure, Soviet design-
crs tend to stretch an existing design to the limitof its
capability. When this limit is reached. technological
change appcars in the next system and tead to be as
modecst and risk frce as possible

The Kresta | and Kresta 11 classes of guided missite
cruiser (CG). for example, were produced at the same
shipyard for 15 ycars without major changc in the
basic ship. There were major differences in weapon
systems. but otherwise the main diffcrences between

* Design of the nuclear cruiser Kirov, whick wus tuid dowa ia 1973,
started cven carlier by the mid-1960s




Table 1

Selected Characteristics of Soviet and
US Surface Combatants #

Fuli-Load Shaft Maximum
Displacement Horsepewer Speed
L i (Long Tons) ~ (SHPi (Knots)
Soviet Major Surface Combatants and Small Frigates . [, N o
Frigate® B _ 1,200-3.800 . 31,000-73,000 3032
Destroyer T 35504825 72000-95.000 638
Cruiser . 35005725 e, 92.000-146.000 336
US Major Surface Combatants e, _ _
Frigate ) . ) L o R
Destrayer . e . [
Cruiser

+ This table includes only skips commissioncd between | January
1960 2ad 31 December 1980. Different operational requirements
have led the Sovicts to design ships of the 1960s and 1970s with char-
acteristics different from those of US ships. The new gencration of
ships. which will begin entering the Soviet Navy in 1981, will be as
large as or larger than comparable US ships and will reflect changes
in requirements as perceived by the Sovicts.

~ Frigates less than 2,500 long tons arc included in the table.
although they are now classified as minor surface combatants.

the Kresta 1 (a four-ship class)and Kresta 1l (a {0-ship
class) were an extended and modified how and a heli-
copter pad raiscd by one deck |

Ovecr the past 20 years, three major technological
changes have occurred in Sovict major surface com-
batants: gas turbine propulsion, nuclcar propulsion.
and the ability to handle aircraft. After the initial
introduction, however. cach new capability seems to
have evolved slowly

Gas Turbine Propulsion. In the late 1950s. Soviet
frigates and destroyers were powercd by large. low-
pressure steam power plants. Rather than attempting
to make steam plants smaller and morc cfficient, the
Sovicts turned to the gas turbine enei~e, a technology
develeped by the aircraft industr;

Gas turbines were first installed on small patrol craft
(Poti PG ) and Fast frigates (the Mirka FFLyin the

* The Poti cluss PG is not studied here: it is mentioned only because it
was onc of the first to use gas turbiac.

.ITTTU

carly 1960s. In these ariginal applications, turbines
were used as boost engines in the direct-thrust mode in
the same way as on aircraft. Large dicsel engines
provided cruise power. On subsequent minor surface
combatants the gas turbine boost cngines were con-
nccted through reduction gears to propellers, as they
arc today.

In 1963 the first major combatant completely powered
by gas turbines, the Kashin-class destroyer (DDG). was
commissioned (sce figure 2). The Kashin has four
engines that drive two shafts through reduction gears.
With an estimated 95.000 shaft horscpower (SHP). the
Kashin has more installed power than a comparable
US destroyer of the same period * and has attained a
trial speed of 38 knots. The Krivak 1, a large frigate
introduced in 1970, also has four gas turbines. The

* The Charles F. Adams-ciass destrover. commissioned from 1960

theoueh 1964







Fieure 2. hashin-class euided-
miiastle destroyer s

design of the Krivak E's propulsion system showed
considerable improvement. however: it had twa small
turbines for ceconomical Eruising and two large ones for
high-speed dashes.

During the 1950 and {9605, the Soviets were satisfied
with their steam power plant for craiser-sized ships,
and they did not install gas turbines in cruisers until
the eitrly 1970s, when the Kara was introduced. The
Kira is cquipped with two smaldl cruise turbines and
four large boost turbines. has o total of 146,000 SHP.
and has attained trial speeds of about 35 knots, We
believe that most of the new classes of Soviet surface
combittitnts that enter seers? s inand after 1981 willuse
pas turbine propulsion.

Nuclear Propulsion. The Kirov, i large cruiser com-
pleted in 19X0 ut the Baltic Shipyard in Leningrad.
cmbadies the latest technological advance for surlace
combatants”  nuclear propulsion (see figure 3. The
Kiruv is the only nuclear-powered surface combatant
in the Sovict Navy. The Soviets, however, have had
substantial experience with nuclear propulsion inice-
breakers and submarines  the Lenin. an icebreuker
constructed in 1959 waue =t world's lirst nuclear-

powered surface ve

Two more powerful follow -on icebreakers. the Arktika
and the Sibir. were completed in 1974 uand 1975,
respectively. These were built at the Baltic Shipyard.
as wits the Kirov, which was built on the same
construction way as the Sibir. The Kirov may be
powered by the same type of reactor plant used in the
Sibir. However. other features of the Krov's propul-
sion system  ail-fired superheat and geared steam
turbines - make its design distinetly different from
that of the Sibir. which uses a turboelectric drive

Aircraft-Carrying Ships. The significance al arpower
at sea has been recognized by the Seviets for some
time. Their first entrant in the carrier cliss wis the
antisubmarine wartire (ASW I cruiser Moskei, which
became operationadl in 1968 (see figure 40, This ship
carrics 16 ASW helicopters and is arranged as o
cruiser forward and a helicopter cirrier aft. The sec-
ond stage in carrier development wis the Kiev. which
the Soviets refer tois o heavs, aviston-carrying
cruiser. The Kiey has an angled light deck

,.3;md 1 as estimated tocery 1>
vertieal trkeolm and fanding (VTOLsaireraltand 16
helicopters. An aircraft carrier cquipped to handle
conventional aireea(t is probubly under development
for delivery in the bate 980 :




+ mis history illustrates the generad Sovict made of
development. The degree of technological change in
atreraft-carrying ships was minimal at first-—simply
an extension of the cruiser dzsign—-and subscquent
develupments have been cvolutionury

Automation

Afier analyzing detailed pu blished infornuttion on the

Kapitan Smirnov, a maodern commercial roll-on/roll-

off cargo ship built in the USSR, we know that the

Soviets can design and construct:

< fully automated controls for gas turbine cngines.

. Remote controls for electric plants and farair
CGIMPrESSOrs, pumps. and other ship systems.,

« Computerized ship control and auvigation systems.

There is no indication, however, that these costly and

complcx s_\'stcn"u.x are installed on most Sovict surtuce

combatants (the Kiev and the Kirov cruisers may have

some of them). Control of the cagine from the bridgeis

probubly the extent of the automation on most com-

batants. [Lappears that Soviet designers conlinue

rely on manually operated ruther thun on automated

svstems in suiface ships. as they do in weapon and

clectronics systems

Armameats and Flectronies

Altkough armaments and clectronics are not included
in the cost analysis preseated in this report. the char-
actesistics of these systems merit explianation becuuse
of their impact on basic ship designiprachices

Ia generad. the weapon and clectronics systems in-
<talled on Sovict ships are redundant and relatively
simple. Wecurrently estimate that cach gun battery
and misaile sy stem has e separite fire-control svstem
and that some of them have buckup optical ficc-control
saystemis, Unlike the US practice of using a single
tauncher for various types of missiles. Soviet ships
usually have at least two launchers for cach mi
system. cach launcher having its scparate magazine
and fire-control system. Weapon systems usually ure
mounted on deck with their magazines ncarby -t
practice that sigaificantly increascs the vulrerabitity
of the ship but atlows the Soviets o placeun IMPressive
number of weapon syatems on g relatively smaidl ship.




Figure 4. Mauskva-class ASW
cruiser

Over the past 20 years, somc of the wecapon systems
installed on Soviet mgjor combatants werc developed
originally for the ground forces (sce table 2. In fact,
somc systems apparently designed for the ground
forces were deployed initiaily aboard ship— -possibly
for testing.

Coastruction Practices

In the study of procurcment costs. 1t is somctimes
difficult to isolatc the impact of design changes from
the impact of production methods and traditions ob-
scrved in Soviet shipyvards. For example. the following
discussion of an carly design frecze could have been
placed in the section on design decisions (pages 1-6). 1t
is pluced under construction practices because of its
pervasive effect on precurecment practices, labor force
stability, and production rate.

Early Design Freeze

We belicve that the design of a Soviet combatant
usually is frozen before the lead ship has beea com-
pleted—possibly even before the keel is laid. Subsc-
quent ships of the class are apparently ideatical. This
stmplifics considcrably the procurcment of materials.

componcnts, machinery, armament. and clectronics. If
a scrious design problem ariscs carly in the construc-
tion of 2 new class. the Sovicts arc morce likely to drop
the class and proceed to an entirely new design than to
try salvaging the fauly design through massive modi-
fications. For cxample. the Sovicts apparcntly were
dissatisfied with the design of the Kyada-class cruiser
and produced unly four units.” They then proceeded to
the larger. moere capable Kresta | class. which places
more emphasis on antiaircraft capabilities.

Rather than make numerous changes in a ship class
whilc it is in production, the Sovicts tend to accumulate
desirable changes und introduce them all at once. The
ship in which all of the changes are made is oftcn
sufficiently different from its predecessors 10 be
considercd a new class, cven though the basic ship
characteristics have changed little. For cxample. be-
tween Kresta | and Kresta (I significant changes were
madc in the armament and radar. which cnhance the
ship's performance inthe ASW role, but the basic ship
was changed only slightly. Likewise, the Krivak | and

* The Muskva helicopiee-careying cruiser also had design prablems
and conscquently aaly twoships were built




Table 2

Soviet Weapan Systems L'scd'
by Both Naval and Ground Forces

Ground force N

Dcsignition Designation

1deaticat systems (missiles

SSC-t-8 SSN-3-8

SA-2 SA-N-2

SA-3 SA-N-1 ,
SA-8 SA-N-3

SA-IC SA-NX-6

SA-1L SA-NX?

Possibly related systems (guns)
$7-mm AA gua mod S-60
100-mm tank gun (T-54/85)

$7-mm 70-cal dual-purposc gun
100-mm dual-purposc gua

Krivak [l classes differ mainty in their gun armament.
Production of Krivak | continucd at separate yards all
during the production run of Krivak Ul

Another way of muking chunges is to return ships 0

the vard after the class production run hus been com-

pleted and retrofit them as a separate program. The

Kashin-class DDG, produced at Nikolayev and

Zhdanov Shipyards from 1963 through 1972 v un

example of this practice. 1n 1971, us production of the

class was ncaring an cnd. some of the ships completed

carlier began to return o Zhdunov and Nikolavev for

modification. Five ships were included in this program

and are designated the Modified Kashin class.” Among

the more conspicuous modilications were:

- Leagtheaing and redesigning the stern to accom-

modiate a variable-depth sonar.

Rauising the helicapter platform one deck.

« Extending and widening two levels of the bridge
structure.

- Adding four $5-N-2¢ luunchers, four six-burreled
gatling guns. und additional rudars (see figure 51

" The 20tk ship of the uriginal Kashia class, which wias completed in
1973, wus built from the keel up s 3 Madificd Kushin, bringing the
total Mod Kashin class 10 six ships

Construction Quality

1n general, the construction specifications for Soviet
major surface combatants can be characterized as
cquivalent 1o good US commercial or Coast Guard
specifications but not o US Navy military specifica-
tions. Soviet naval specifications—although they arc
more demanding than those governing the construction
of commercial ships—are a subsct of the GOST *
standards for merchant ship construction, rather than
a comprchensive series of requirements as are the US
military specifications. [n some cases. such as cable
and pipc hanging, local shipyard practice prevails.
Furthermorc. quality control and the accompanying
documentation are roughly cquivalent to those in the
United States before 1970. In the final analysis. the
basis of Sovici quality assurance is the warranty of the
shipyvard. As stated by onc source, * . .. outside
consumers {naval units) were not concerned with
componcnls but only with the performance of thec end
product.’

The Sovicts conserve scarce technical resources wher-
cver possible. Commercial cquipment and machinery
arc used on naval vessels when their use will not
interfere-with performance of the ship’s mission. Navi-
gation radurs, communications cquipment. pumps.
motors. and clectrical cquipment arc often identical to
thosc obscrved on Sovict merchant ships.

As we have found in other types of Soviet miluary
cquipment, quality appcars to be adequatc—no better
than nccded to fulfill a basic function. Close
tolerunces, high-quality welds, and cxcelieat finishes
arc found where they are essential. Where high quality
is not important to ship performance. tolcrances are
loosc. welds are rough. and finishes arc poor by US
standards

Yard Specialization and Production Duration

SHFict shipyards tend to build the sume types of ships
over prolonged periods. Of the 204 surfuce combatants
displacing from 1,000 to 10.000 tons delivered between
1960 1and 19K0. 172 were constructed in only five

* Gosudarstvennyi Obshehesoy uzaiy Staadart, or State All-Caion
Stuadards







vards. More striking. 80 of 81 major surface com-
batants were built in four yards and among these. 30 of
S1 cruisers and destroyers came {rom (wo yards.””

Zhdanov Shipyvard. for example, has built cruisers for
morc than 18 vears and is now working on two new
classes. All of the Kynda and Kresta cruisers were
built at Zhdunov—18 ships over 18 vcars. {n addition.
some of the Kashin-class destroyers were built at
Zhdanov. and part of the Kashin modification program
was conducted there. This long-term production stabil-
ity brings a yard muny cconomic benefits. The logistics
network can be firmly established, and procurement
items that requirce a long lcadtime can be ordered well
in advance. A stable. well-trained labor force. fully
familiar with the construction of large surface com-
batants as well as with Navy requirements. cun be
trained und retained. Shipyard workers building navai
ships reportedly are paid 20 percent more than workers
building commercial vessels. and conscquently the
vards that build naval ships tend to attract and retain
the best workers. .

Soviet surface combatant classes renatin in production
far longer thun those of the United Stittes. itnd this
permits o tong-term scheduling of nival ship construc-
tion that encourages stability zt the sirds, 1a the
United Statces, large ships such as the Belknap-class
cruiser, the Adams-cliss destrozer, or the Knos-class
frigate have usually been builtin at feast three vards
and delivered over 4 short period. usually two to five
vears.™ Table 3 lists the kirge Sovict classes and the
delivery periods

Cost Implications

Through the 1970s. Soviet design philesophy and
shipbuilding practices tended to make Sovict surfuce
combitints less costly from it dollur standpoint than
their Western counterparts. The cost of ships now

“Duriag the sume period the US Nay ook delivery of 139 auae
aurlice combutants fram ES stupsacds. Oaly theee US sueds proe
duced more than 20 ships: the other 12 vaeds peaduced from taa e
1) ships cach.

© The Speuince-choas destrorer i the exeeption (0w Lurdise
stagic yieed cCgiened for o medudar, Upeduction-liac” constructum

Prowess

Table 3

Selected Sovict Surface Combatant Deliveries, 1960-80

Namc and Number Number Delivery Period
Class Produccd of Yards (Yearsi

Kreesta 1-1ECG 4 1 2

Kara CG 7 t 9

Kashin DOG 19 2 "

Krivak I-11 F¥G ARR 3 12

Petya 1-LTFIFL 62 2 1K

Mirka $-H FFL 18 1 s

Girisha FFL 42 3 14

+ What probably arc the final units of the Krivak class have not yct
begun scu trials. The 21st Krivak [is fitting out at Kerch and the
1Hh Kreivak 11 at Kaliningrad They will prodably be delivered in
19%1.

under construction, however, is increasing as the So-
viets expand their “bluc-water™ navy in numbers. size.
and capability. This section discusses the main cost
trends in Soviet shipbuilding over the last 20 yeaes and
cxplains the cost impact of Soviet design and construc-
tivn practices.’

Trends in Cost Per Ton

Onc ol the most meaninglul measures of cost growthin

shipbuilding is the average basic ship cost per ton

texpressed in constant dollars (o remove the effect of

infationt. This measure excludes the cost of weapons

and clectronics and reflects:

« Technology advances in cquipment and material.

« Improvements or declines in productivity .

« Vurizttions in ship sizes and capabilities.

« Institutional factors such as the number of yurds
producing a classand the size of the production run.

f-or these reasons, average cost per ton is the measure
The model upon which CEA's cost extimates of Soviet mujor

welace combatants are buaed includes ua estimate of technological

chaage uver tisne. allows for the savings obtained by the use of

cummercial materialy, cquipment, und standaeds. and reflects the

ot reduction ubtained by the Sovict practice of producing u lurge

number ol identicul ships ia a small number of vareds uver un

cutended period of ume. See appendix {or furthee detatls.




“uscd in this scction ta trace trends in the st growth in
Soviet surface combatants over the pust two decadces.

The average basic ship cost per ton of Soviet surface
combatants has risen only about 27 pereent over the
past 20 vears. The modest nature of this growth rate i3
citused by two (actors: the mix of combatants con-
structed and the relatively unchanging design ap-
proaches followed by the Sovicts. particularly for small
frigates "

For large frigates. destroyers, and cruiscrs {(from 3.000
to 13.000 tons full-load displacement), the cost per ton
has increased almost 40 percent over the past 20 years
(scc table 41.° The greater-than-avcrage increasc re-
flccts design changes and qualitative improvements in
propulsion. habitabilitv. and construction quality

New classes of ships now on sea trials and others under
construction are much larger than previous Soviet
designs-- -as large as or larger than similar US classes.
This represents a significant change in Soviet design
philosophy. which must have vecurred during the late
1960s und ca rl)"lo—ni.id-l97()s. The design choices
which determined the characteristics of carlier classes
may no tonger apply to these new classes

Although more than hall of the ships builtduring the
lust two decades were small frigates (between 1,000
and 3.000 tons full-load displacement). they account
for only 25 percent of the tonnage delivered. These
frigates were relatively costly per ton during the carly
1960s. partly because they were small ' and partly
because of their high-powercd CODAG (combination
of dicsel and gas turbine) power plants. [n the carly
1960s the smaller ships cost 25 percent more per ton
than large combatants. Over the 20-ycar period, how-
cver. their cost per ton increased only 9 percent (com-
parcd to the large ships’ 40 percent), so that currently
thc cost per ton is about the same for both (scc table 5).

I The 13.000-ton displacement ships will start being delivered dur-
ing 19%1-K*

- HBecause al ceunonues of scile the busic ship cost per ton decreises
> ship sizc increases

Another significant reason why the cost per ton for
small frigates has remained roughly constant is that
only three classes totaling 122 ships have been built
between 1960 and 1981, The ship design. displace-
ment. and propulsion systems have been virtually un-
changed on all three clusses. The same manufucturer
produccs the cruisc cngines for all 122 ships—30 ships
usc onc tyvpe of dicsel engine and 42 usc another.” For
high-speed boost power. gas turbines arc used on all:
howcver. the arrangemnent and combination of cngincs
are diffcrent for cach clasy

Twyg ncw classes of small frigates arc expected to enter
service in the carly-to-mid-1980s. About 15 of these
ncw. more costly ships should be complcted by 1984,

Size

Soviet ships delivered (rom 1960 through 1980 tend to
be less expensive in dollar terms than their US coun-
terparts because they arce lighter and smaller. and
shipbuilding costs arc driven primarily by weight and
volume. The Soviets have built tightly packed ships.
which have a relatively high payload for the sizc of the
ship. They place the armaments topside (with multiple
rclatively simple fire-control systems and redundant
magazincsi. und they provide only poor habitability

The “tght” Sovict shipsof the 1960s and 19705 urc the
result of several design choices. The military decision
to accept reduccd safety and performance margins is
shown in such characteristics as:

- Fircmains sizcd to supply the largest single load (for
example, fire fighting, nuclear washdown, or maga-
zinc flooding). rather than a maximum combined
emergency load.

« Air conditioning onlty [or csscnuial compartments.

« Littic redundancy in auxiliary equipment.

« Limited elcctric power outpul.

“ Mirka cluss, 18 ships (1963-671: Petya class, 62 ships 11960-774,
Grisha class, 42 ships (1967-81;

* The Mirka and Petyu classes use the Russkiy Dizel (Russian
Dicscli 60-D-3_a 16-cylinder opposcd-miston engine. whercas the
Grisha cluss uses the Russkiy Dizel M-507, 4 42-c3tinder 6-row
1udial cagine. The lstter engine o absoumanulaciuced 1a 7- and K-ruw
versions for patrol boats und hydroloils = -
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Table $

Tonnage and Estimated Cost of Major Surface Combatants

Tme Period Number Toanuge Total Averagpe
Delivered Delivered Displaceament Cost Cust
«Crita clame Tomss tLeme Tanse e Miltieon 1979 Dollarse 1879 Dollars Per Ten.

1960-64 13 K IN0 4.9(4) rQO2 (R4

1965-69 . (B3 9,200 2.8 1176 11,900

1970-74 M 119675 L.700 1.503 .60

1975-79 26 134,200 L2200 18237 13,700

19KO-x4 © 2§ 151,500 ' 200 2592 15900

19K0-K4 26 203,500 7.900 ERES 21.200

with Kirov :

«Ships from 2000 toas 10 L300 ons full-load displacement

includiag large frigates. destroyers, and cruisers.

* The wverage displacement declined in the Lite 1970s beciuse of the

Large number (19 of relatively amall Krivak | and Krivak T (rgates

procured.

» Thes for 1980-%4 include the new chiasses of ships

centering the 5 t ficet during the peciod but exclude the nuclears

powered cruiser Kirov,

Table 5

Tonnage and Estimated Cast of Small Frigates

(1.000 to 3.000 touas full-load displacement)

Time Period Number Tonnage Average Total Average
Delivesed Deliverad Displacement Cuast Cent
tLaitse ilane Tans: themy Tanse Million 1979 Dallarse (979 Dollars Per §oane

t960-64 26 20420 1.170 11 14,300

19635-69 41 . 30430 1070 Y64 13,2007

1970-.7 27 040 1.190 482 4 3.AK0

197879 2) 2 . 1L.200 41s 130100

19K()-K4 X 30,600 1.700 X3 13,540

H ST




Similar choices include:

< Minimum habitability provisions.

« [.imited onboard maintcnance facilitics (and con-
scquently a heavy reliance on depot or yard
mainticnance.)

Low deck heights (G

.

- Few dedicated storcrooms.
i.itdc clcarance around and poor accessibility to
machinery and clectronics cquipment

Theoretically combining alt of thesc design cheices. a
modern Sovicet ship having the same payload weignt,
trind speed. enduranceat 20 knots. crew complement.
and installed shaflt horscpower as a US ship would
encluse only about 70 pcrcent as much volume. In
practice. this theoretical volume reduction is not fully
reulized: however. this approu'ch is uscful for capturing
the cffects of Sovict mcthods for cost-csuimating pur-
poses. Actual Sovict ships tend to have greater pay-
loads. higher installed shaft horsepowers, and higher
trial speeds than US ships with the same missions.
although they are <maller (as shown in table 1 on
page 21 *

Commercial Quality

{n addition to cost reductions because of size. the unit
cost of a Sovict ship is further reduced by the choice of
materials and cquipment. Rather than mecting
plethoru of military specifications for cquipment and
matterials. the Soviets comply with far less stringent
GOST or shipyard standards. The Soviet Navy does
aot require the cxtlensive documentation and manage-
meat control information thut the US Navy docs: it
simply relies on the Sovict yards, which guarantce
their product for g specificd period of time after deliv-

cry .

W herever possible, commerciul-grade material is used
in the construction of Sovict su rface combattants and
miny components such as valves. fittings. und pumps
are off the shelf ruther than being soccilically designed
and produced for militarcy application. Some cquip-
ment is identical to thid obscrved incommercial ships.
fFor our COst eslimutes we culculate that the usc of

Table 6 Million 1979 Dollars

Kresta 1l Program Cost Estimate

Following Soviet Practice

Ships (101 defivered between 1969 and 1977 - 930.
fcom onc shipyard .

Lecad ship 1 x 114.2 - 142
Follow ships 9 x 90.7 + = K163
Followiag US Peactice

Ships (101 dclivered in 1969 and 1970 from = 10105
four shipyards ®

{.cad ship(yard 1) 1 x 142 = 1142
Follow ships (vird 1} 4 X 94.6 = AT44
Follow shies (yard 2} 2 x 102:S = 2050
Follow shipx (yard 31 2 x 102.5 - 2050
fFollow ship (yard 4) 1 X 107.9 - 107.9

 Average cost. .

« This approximatcs the pattern of production of the US Belknap-
class cruisers. Only ninc of these were built--five at vac yard. two at
another, and anc cach at twa ather yards. To simplify the
comparison. we huve shown the 10th hypothetical US-style Krestaas
being builtat Yard }

commercial-grade material. components, und cquip-
ment reduces the tota! material cost of Sovict ships by
4bout 28 percent betow that of the cquivatlent US ships.

Other Cost-Reduction Phenomena

In addition to minimizing size and using commercial
quality hardwure. the Sovicts obtain significant cost
savings from the duration of the production ruas. the
large numbers of ships in a class, and yard specializa-
tion. Yard specialization and long production runs
permit the lubor force in Sovict naval shipyards to be
relatively stablc and cnable the workers o become
thoroughly Camiliar with the construction of certain
types of ships.




The estimated cost-reduction advantages of the Sovict
ship construction practices can be seen from the exain-
ple of the Kresta program shown in table 6. The upper
portion shows our estimate of the cost of the Kresta {1
construction program. as carried out by the Sovicts ina
single shipyard. The lower portion shows the estimated
cost if the Sovicts had produced the 10 Kresta 11
cruisers in four diffcrent yards, as the United States
produced its Belknap-class guided-missile cruisers

The incremental differencesin the follow ships at the
four vards reflect the parallel startup costs at each pew
vard. As cun be scen. the theoretical savings obtained
by building in one yard is about § pereent. The actual
savings would probably be higher. becituse the Sovict
vard is geared to deliver about onc ship per year (10
between 1969 and 1977 Toproduce 10 in two years
and duplicate the US patiern would requirc expansion
in plant und cquipment. the use ol agditional yirds.
and the employment of new workers.
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Appendix

Major Surface
Combatant Model

L nder the sponsorship of the Joint CIA 7 DIA Military

Costing Review Bouard. a major analytic effort was
begunin 1977 to study the dollar cost of constructing
Soviet major surface combatants in US shipyards.,

he r—mmomn etfort reselted ia
«w ouviet surlace Conatant cost- estimating model

T he computer-based model is designed to estimate the
dolliar costof replicating. in the United Stites. Soviet
surlice combatants in the range of 1.500 10 12,000
tons (full-load displacementi’” The model does not
extimate costs for armanments or clectronies: these costs
are estimated separately and added to the basic ship
cost caleulated by the model. The model cannot be
used toestinite the costs of i US ship because it his
been adjusted to incorporite ship design choices muade
hy the Soviets. For example. csuch charmctenistics as

* The model can be used 1o e
resufts nus be less accuerate

e the costs of Lerger ships. but the

dcck heights, power-plant arrangements, water-main
capacities, and clectrical power output reflect Soviet
practices and not those of the United States. To ensure
that technological changes were accounted for. Soviet
ship desiga characteristics were incorporated into
three generalized designs reflecting the Soviet design
choices of 1955, 1965, and 1975

Figure 6 shows the generalized 19735 Sovictized profile
overhiid on the 1975 US Perry -class frigate (FFG-7).
Both ships are designed for the same mission, and
caonmmon performance characteristics dictated the (insld
sSoviet” design. The resulting “Sovictized™ FEG-7 is
shorter iind narrower and has a shallower draft and
lawer overall profile than the US ship. The ships ap-
pear different for one fundiamental reason - the United
States makes one set of design decisions when brilding
i surlace combatani and the Soviets another

* To easure camparability, the geacralized Saviet design has the

samie pay load weight triad speed. endursnce at 20 knots, crew
comiplement. and instalted shaflt horseposer as the LS FEG-?

Figure 6

Comparison. of US Perry-Class Frigate and Hypothetical “Sovietized™ Version

Perey-Class FEG T
Sovietized FFG 7
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