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Key Judgments

Information available
as of 1 September 1983
was used (n this report.

USSR:
Prospects for Reduced [mports -
of Large-Diameter Pipe ’

Since the early 1960s imported large-diameter (1,020- to 1,420-mm) pipce
has played a key role in Soviet construction of oil and gas pipclines. Many
projects now under way, including the Sibcria—to-Western Europe gas-
export pipeline, rely almost exclusively on imported 1,420-mm pipe..

During 1981-85 we project that the Soviets will import about 2.2 million
tons of 1,420-mm pipe annually. In addition; domestic 1,420-mm pipe
production (about 400,000 tons per year) will depend on imports of high-
strength, low-alloy (HSLA) steel plate. Thus, at least through 1985, the
USSR will be almost totally dependent on the West for an annual average
of 2.6 million tons of 1,420-mm pipe and steel plate suitable for usc in
1,420-mm gas pipelines.

Some time after 1985, however, and probably no later than 1990, the
USSR will be able to cut back on its imports of 1,420-mm pipe. It will need
less foreign pipe because of a likely slowdown in the pace of construction of
domestic oil and gas pipelines during 1986-90 and an increase in domestic
capacity for manufacturing 1,420-mm pipe using a process that does not
require high-quality steel plate.

Our analysis indicates that, barring unexpected additions to the gas
pipeline construction program, annual Soviet requirements for 1,420-mm
pipe for gas pipeline construction will drop from 2.6 million tons during
1981-85 to about 1.8 million tons during 1986-90. At the same time, we be-
lieve that Soviet production of 1,420-mm pipe suitable for use in gas
pipelines may rise by roughly 900,000 tons to 1.3 million tons annually
during 1986-90. The startup and expansion of output at a new pipe mill at
Vyksa (near Moscow) should add some 500,000 tons to Soviet capacity for
production of 1,420-mm pipe. In addition, capacity available for 1,420-mm
pipe production at Khartsyzsk (in the Ukraine) will increase from 400.000
tons in 1982 to as much as 800,000 tons by the end of the decade.

At Vyksa the Soviets already have started production of 1,420-mm
multilayered pipe. This pipe does not require HSLA steel plate and is
capable of operating at 75 atmospheres (about 1,102 pounds per square
inch) of pressure. Sovict production technology is far behind state-of-the-
art single-walled pipe—the technique used exclusively in the West. The
increased metal, energy, and welding requirements of Soviet technology
would make the process prohibitively expensive in the West. Nevertheless,
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US metallurgical experts are convinced that the Soviet pipe will ' work as
planned. We believe that the Soviet commitment to manufacture [,420-
mm pipe despite the high costs involved reflects Moscow’s ongoing concern
about possible vulnerability to Western sanctions and a desire to conserve
hard currency.

Pipe production at the Khartsyzsk mill, however, will require HSLA plate.
Although the Soviets are currently building a rolling mill—which may be
operational in 1985 or 1986—to provide HSLA steel plate for the pipe
plant, the Soviet track record indicates that the Soviets will, at best, slowly
develop a capability to produce HSLA steel plate for civilian consumers
during 1986-90. '

Thus, with Moscow’s requirements for 1,420-mm pipe projected at 1.8
million tons. annually during 1986-90 and domestic production increasing
to as much as 1.3 million tons.during this period, imports of 1,420-mm pipe
could decline by -1.7 million:tons while.imports of less expensive steel plate
mcrcasc by~400~000it0ns We.estimat that_ annual Sovuct expenditures for
A d ufacturc of ‘pipe could fall during
1986 90 to7as littlé as’ $500 mllho d. with $1.3 billion during
1981-85. In'a bcst»casc scenario | e oviet viewpoint, if development
of HSLA: steel” platé procccds smoothly: to support 1, 420-mm pipe produc-
tion at the Khartsyzsk mill, imports. of steel plate could decline to
negligible levels.

A substantlal drop i in Soviet 1mports .0f 1 420 -mm plpc would most affcct

USSR is- trymg to 1mprovc pol.mcal' hcs
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USSR:
Prospects for Reduced Imports-
of Large-Diameter Pipe

Introduction

The bulk of the Soviet Union's petroleum resources
arc located in remote arcas of Western Siberia. To
transport oil and gas from these areas to the western
industrial regions of the country, the Soviets laid more
than 90,000 km of large-diameter oil and gas trans-
mission pipelines by the end of 1982 Large-diameter
pipelines transport oil and gas much more efficiently
than smaller diameter pipelines and have played an
important role in the exploitation of West Siberian
and Central Asian oil and gas fields.

This paper discusses the development of the Sovict
large-diameter pipe industry since 1960 and the role
of imported pipe in Soviet construction of oil and gas
pipclines. It then examines Soviet plans to increase
production of large-diameter pipe and estimates pipe
requirements for Soviet oil and gas pipeline programs
and the likely level of supply during 1986-90. The
report assesses the USSR's potential to reduce large-
diameter pipe imports after 1985 and the cffect this
reduction would have on overall Soviet hard currency
balances. The paper closes with a discussion of some
of the political factors that could affect the Soviet
decision to reduce dependence on Western suppliers.

Appendix A discifises the CIA methodology for esti-
mating Sovict large-diameter pipe requircments dur-
ing 1986-90. Appendix B provides the results of a

of the major Soviet large-
diameter pipe plants and a description of the process-
ing technology at cach Sovict plant.

Background

Trends in Production
In 1962 Sovict production of large-diameter pipe was
about 50,000 tons—an amount sufficient to support

' “Large-diameter pipc” as defined in this papcr has an outside
dizmeter of 1,020 mm oc more. The most common sizes arc 1.020
mm 1,220 mm, and 1,420 mm—40, 48, and 56 inches, respective-
Iy
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Figure [
Soviet Union: Large-Diameter Pipe Production
and [mports, 1962-82
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construction of less than 200 kilometers (km) of 1,020-
mm pipeline. Since then Soviet production has in-
creased steadily to about 2.2 million tons in 1982 (scc
figure | and table 1). Although technically still behind
the West, the Soviets have made steady gains both in
increasing the diameter of the pipe and in raising the
operating pressure these pipes can withstand (see the
discussion below on the relationship between pipe
diamcter, operating pressures, and annual capacity).

In 1962 NATO embargoed cexports of large-diameter
pipc to the USSR in an cffort to delay construction of
an oil pipcline to Eastern Europe on the grounds that
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Table 1 p
Soviet Pipe Production:
Chronology of Major Events

1961 Novomoskovsk Pipe Plant began production of 1,020-
mm pipe.

1962 NATO embargo imposed on large-diameter pipc; Soviet
production of 1,020-mm pipe was 50,000 tons.

1963 Two shops at Khartsyzsk Pipc Plant began 1,020-mm
pipe production.

Shop at Chelyabinsk Pipc Plaat began 1,020-mm pipe
production.

1964 Three shops at Zhdanov Pipe Plant began 1,020-mm
pipe production. .

1965 Production of 1,020-mm pipc was 685,000 tons.

1968 Shops at Chelyabinsk Pipe Plant modified to produce
1,220-mm pipe.

Shops at Zhdanov Pipe Plant reconstructed to produce
1,220-mm pipe. .

1970 USSR production of 1,020- and 1,220-mm pipc was
about 1 million tons. '

1971 Volzhskiy Pipe Plant began production. Technology and
cquipment provided by Czechoslovakia.

1972 Chelyabinsk Pipe Plant reconstructed to produce pipes
with thicker walls.

1974 Soviets complete construction of a 1,020- to 1,420-mm
pipe mill at Khartsyzsk.

1979 Shop at Khartsyzsk Pipc Plant began limited production
of 1,420-mm pipe.

1982 First production of multilayer pipc at Vyksa Pipe Plant.
Experimental two-layer 1,420-mm spiral scam success-
fully produced at Novomoskovsk Pipc Plant.

1983 Soviets announce that production of 1,420-mm pipe will
reach 250,000 tons at Vyksa in 1983.

R - Rl

it enhanced Soviet military capabilities. The embargo
probably delayed completion of the “Friendship” oil
pipeline by about one year.? More importantly, the
embargo also accelerated the modification of existing
pipe mills and provided impetus to the construction of
new, large-diameter pipe mills. By 1965 the USSR
was producing about three times as much 1,020-mm
pipe as the amount that would have been supplied
under the Western contracts canceled by the embar-
go. By 1966 the Novomoskovsk, Zhdanov,

! See

?4:

Chelyabinsk, and Khartsyzsk mills were producing
1,020-mm pipe. Combined output of these plants
amounted to about 735,000 tons annuaily, almost
15 times as large as output in 1962 *~°

With memories of the NATO embargo still fresh,
Sovict lcaders continued their efforts to create domes-
tic capacity for the production of 1,220-mm pipe.
During 1966-70 the Soviets started to produce 1,220-
mm pipe at a new mill at Chelyabinsk. In 1970 Soviet
output of 1,020- and 1,220-mm pipe reached about

1 million tons ~

The Soviets completed mills capable of producing
1,020- to 1,420-mm pipe at Volzhskiy in 1971 and
Khartsyzsk in 1974. They could not, however, pro-
duce sufficient amounts of steel plate strong enough
to operate at 75 atmospheres (atm) of pressure. By
increasing the diameter and operating pressures of the
pipe, the Soviets can greatly increase the amount of
gas flowing through each pipeline and thereby reduce
the number of pipclines needed to deliver a given
amount of gas. The improvement in pipeline cfficien-
cy is also mirrored in reduced investment and operat-
ing costs (see figure 2 and table 2). For example, a
1,020-mm line operating at 75 atm can handlec about
12 billion cubic meters of gas per year, whereas a
1,420-mm line operating at the same pressurec can
handle 33 billion cubic meters per year. In other
words the Soviets would have to build about three
1,020-mm lines running at 75 atm to match the
capacity of one 1,420-mm line. In terms of stecl
requirements, one 1,420-mm line (4,000 km in length)
would require about 2.6 million tons of steel pipe.
Three 1,020-mm lines of the same length would
require about 3.6 million tons of stecl pipe. The
strength and quality of the pipe also play an important
role. For example, a 1,420-mm linc at 75 atm can
handle about 60 percent more gas than a 1,420-mm
line at 55 atm, but it requires stronger, higher quality
steel

Soviet production of large-diameter pipe increased
steadily during the 1970s, reaching about 2 miliion
tons per annum by the end of the decade. Most of the

(2%



Figure 2

Large-Diameter Gas Pipeline: Relationship
Between Pipe Diameter, Operating Pressures,
and Annual Capacity
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Note: The dashed line represents theoretical values. Currently 78
atmospheres is the highest operating pressure of LD gas pipelines.

output consisted of 1,020- and 1,220-mm pipe. The
information that is available suggests that nearly all
of the pipe currently produced in the Soviet Union for
high-pressure 1,420-mm gaslines uses steel plate im-
ported from the West

The Role of Imports

Despite impressive gains in the quantity and quality of
their pipe, the Sovicts have been highly dependent on
the West for large-diameter pipe for the last 25 years.
During the 1960s the Soviets imported about 2.8
million tons of pipe, almost all 1,020 to 1,220 mm in
diameter. Imports accounted for about 40 percent of
total Soviet pipe supply during this period

During the 1970s the Soviets bsgan to lay transconti-
nental 1,420-mm gaslines. As noted, the Sovicts were
unable to produce high-quality plate for high-pressurc
gaslines and were totally dependent on the West,
primarily Japan and West Germany, for 1,420-mm
pipc as well as steel plate for domestic 1,420-mm pipe
production (sce figure 3). During 1971-80, total Sovict
pipe imports amounted to an estimated 15 million

Table 2

USSR: Investment and Operating Costs
for Large-Diameter Gas Pipelines,

in the Ceatral Regions *

Capital __6;&;&;" B ?hroughpul 4
Investment & Expense < (billion m*fyean
__ Crubles/mfkm) _(rublen)

1020 mm 175 246 2
120mm 168 229 23
1420 mm 124 225 33

* Information is extracted from Sovict energy transport monograph,
Ekonomika transporia topliva i energii, Moscow, 1980.

® Capital investment for 1 kilometer of pipcline in thousand rubles
divided by the expected annua! gas theoughput (in billion cubic
meters). For pipeline construction in the northern regions, capital
.investment ncarly doubles.

¢ Cost in rubles to transport 1 billion cubic meters of gas

[ kilometer.

d At 75 atm.

tons, of which about 10 million tons were 1,420 mm.
According to g

’ :] the Western pipe and steel plate enabled
the USSR to build an integrated pipeline network
connecting all major gasfields with important centers
of industry and population. - '

Requirements Versus Production Capncity

Pipe Requirements During 1981-85

On the basis of Soviet media reports, we estimate that
the Sovicts will lay about 36,000 km of large-diameter
oil and gas pipelines during 1981-85. Of this total,
20,000 km will be 1,420 mm in diameter and about
16,000 km will be 1,020 and 1,220 mm. To mect these
goals the USSR will need about 13 million tons of
1,420-mm pipe and about 6-7 million tons of 1,020-
and 1,220-mm pipe.’

! Calculated on the basis that | km of 1,420-mm pipe weighs 650
tons, and 1 km of 1,020- and 1,220-mm pipe weighs 300 and 450
tons, respectively




Figure 3
Stresses Created by 75-Atmosphere
Line Pressure

AN f///

Although an internal line pressure of 75 atmospheres exerts a
stress of 77.5 kg per cm? (1,140 psi) perpendicular to the pipe wall,
much larger stresses are created in the tangential direction. This
may be visualized by focusing on the area of the pipe enclosed by
the blue box. As illustrated in the inset, the internal forces
perpendicular to the pipe wall are cumulatively trying to pull apart
or “open” the pipe as indicated by the arrows.

As the pipc’s diameter is increased. maiataining the same operat-
ing pressure creates additional stress, and the strength of the steel
must be increased. In other words, higher grade steel is required to
sustain 75 atmospheres in 1,.420-mm pipe than in 1,220-mm pipe.

For this reason, linepipe designed for operating at 77.5 kg per cm?
(1,140 psi) is required to have a minimum yicld strength of nearly
5.000 kg per cm2. (Yield strength is defined as that maximum force
per unit arca at which the material returns (o its original physical
dimensions aftw~ the load is removed.)

In addition to being unable to make 1,420-mm lincpipe for high-
pressure operation, the Soviets. until recently, were unable to pro-
duce pipe that could be used in arctic conditions. Arctic-grade
steels must be resistant to embrittlement caused by the extremely
low temperatures, and (0 fracture propagation, which is enhanced
by low temperature.

We anticipate that, to support their 1,420-mm pipc-
line program, the Soviets will import about 11 million
tons of 1,420-mm pipe and_about 2 million tons of
steel plate during 1981-85. The import bill for
1,420-mm pipe and steel plate probably wilkamount
to roughly $7 billion (1982 prices) during the current
five-year plan. Preliminary information suggests that
Soviet imports of 1,420-mm pipe could reach 2.6
million tons in 1983, compared with average annual
purchascs of 2.2 million tons in 1981-82. = °

Imports of 1,020- and 1,220-mm pipe probably will
remain at about 200,000 to 400,000 tons per annum.
The combination of imports and domestic production
should be more than adequate to cover Sovict require-
ments for pipe of these sizes. The associated hard

currency outlays will be comparatively minor, about

$60-75 million per year at 1982 prices.

Pipe Requirements During 1986-90

We estimate that annual Soviet requirements for
large-diameter pipe will fall during 1986-90, the
result of a slowdown in the construction of gas
pipelines and a halt in construction of new oil pipe-
lines (see table 3). We believe that annual Soviet
requirements for 1,420-mm pipe will drop to about
1.8 million tons per annum during 1986-90, compared
with about 2.6 million tons per annum during
1981-85. Similarly, annual requirements for 1,020-
and 1,220-mm pipe probably will fall to about 1
million tons per year during 1986-90, compared with
about 1.3 million tons per annum during the current
five-year plan. (Appendix A discusses the basis for the
estimates of requirements for pine for new lincs and
for replacing pipe in old lines.,

Our estimate for annual Soviet requirements of 1,420-
mm pipe during 1986-90 assumes no additional gas-
export pipcline construction during this period. If the
Soviets were to build a second gas-export pipeline in
the late 1980s, similar to the Siberia-to-Europe line
now nearing completion, an additional 3 million tons
of pipe would be required—most of which probably
would be imported.
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Table 3

USSR: Installation of Large-Diameter Pipeline

Kilometers

Y 1961-65 1966-70 1971-75 1976-80 Plan 1981-85 Estimate 1986-96
Qil (1,020-1,220 mm) 1,300 3,400 8,000 6,900 3,200 NEGL
Gas (1,020-1,220 mm) 6,635 14,082 16,103 12,474 13,200 14,000 -
Gas (1,420 mm) 0 0 3,708 11,000 20,000 14,0600
Total 7,935 17,482 27,811 30,374 36,400 18,000

s Includes replaccment requirement.

Oil Pipelines. On the basis of previous analysis, we
believe that the USSR will construct no large-diame-
ter oil pipelines during 1986-90.¢ Oil production is
increasing at less than 1 percent per year and proba-
bly will peak and begin to fall later in the 1980s.* If
this estimate is correct, major additions to the pipeline
network will not be required. (In any event, because
the pipe used for 'main oil pipelines weighs less than
linepipe for gas transmission and the operating pres-
sures arc not as great, the Soviets can construct long-
distance, main transmission oil pipelines entirely with
domestic technology.” * °

The pace of construction of large-diameter crude oil
pipelines has already slowed from a high of 8,000 km
during 1971-75 and 6,900 km during 1976-80 to an
estimated 3,200 km during 1981-85; in large part this
reflects the slowdown in the growth of oil production.
West Siberia currently accounts for more than S0
percent of Soviet crude oil production. Five large-
diameter lines currently transport crude oil out of this
region, and construction of a sixth line is under way.
If this pipeline is placed in service during 1986-90, we
estimate that the usable throughput of the West
Siberian oil pipeline network will be 8.2 to 8.9 million
barrels per day (b/d). This capacity should be more
than enough to transport the 7 to 8 million b/d that
CIA estimates will be produced in this region in 1990.

Although East Siberia and offshore basins in the Kara
Sea and Barents Sca may contain abundant oil re-
sources, we believe that technological constraints, the
absence of economic infrastructure, and the remote-
ness of these areas will prevent significant oilficld
development until at least 1990 and probably later.
Thus, we believe that no oil transmission pipelines will
be required from these areas during 1986-90 °°

About 75 percent of the existing large-diameter oil
pipelines were built during 1970-80 and probably will
remain fundamentally sound until at least 1990.
Thus, we believe that the amount of large-diameter
pipe needed for replacement of oil pipelines in
1986-90 will be very small, mainly limited to the
replacement of short scgments

Gas Pipelines. In contrast to oil pipeline construction,
Soviet gas pipeline construction has averaged about
30,000 km per five-year period since 1965. The plan
for 1981-85 is 48,000 km, including 20,000 km of
1,420-mm pipeline. (We estimate, on the basis of
actual construction in 1981 and 1982, that the Soviets
will lay about 42,000 km of gaslines during 1981-85.)
The growth in the total length of the gas pipeline
network was needed to support the steep risc in gas
production—{rom 128 billion cubic meters in 1965 to
501 billion cubic meters in 1982. We estimate that
gas production will continue to increase, to about

ot



595 billion cubic meters in 1985 and to roughly 710
billion cubic meters in 1990. Thus, the need for new
gas pipelines will remain great through 1990,

The level of gas production in the late 1980s will
depend heavily on Soviet success in substituting gas
for other fucls in industrial processes, electric power
generation, and space heating. How far substitution
proceeds will in turn depend on the rate of expansion
of the distribution grid carrying gas from the main
pipelines to industrial enterprises and to power and
hecating plants. Underlying this estimate are assump-
tions about the absorptive capacity of the market. We
think that the ability to market the gas rather than
the availability of gas reserves will govern the rate of
increase in gas output. ~ *

The share of large-diameter pipelines in total Soviet
gas pipeline construction climbed sharply in the past
two decades—from about 30 percent during 1961-65
to 75 percent during 1976-80. For 1,420-mm gas
pipelines, the share has increased from nearly

12 percent during 1971-75 to a planned 40 percent in
the 1981-85 period. We believe that the trend toward
the use of 1,420-mm pipe will continur ~ ~

We estimate that the Soviets will need to lay roughly
25,000 km of new, large-diameter gas pipelines during
1986-90, of which 14,000 km will be 1,420 mm in
diameter. We also estimate that the Soviets will lay
about 3,000 km of replacement gaslines

4
Our estimate of planned 1,420-mm gas pipeline con-
struction during 1986-90, some 14,000 km, is about
30 percent less than planned construction for the first
half of the decade. Some Soviet economists have
already commented that the growth of gas production
in West Siberia may slow because:

* The cost of pipeline construction in Western Siberia
is so great. According to the Soviet pipeline con-
struction minister, the total cost of the gas-export
pipeline will amount to about 15 bitlion rubles
(about $20 billion).

¢ The Soviets face limits on the amount of gas that
can be absorbed in the domestic economy. Construc-
tion of storage and distribution systems is lagging,
slowing the substitution of gas for other energy
sources

S%

Morcover, the Soviets cannot step up sales of gas to
other Communist countrics and Western Europe at
will. In Eastern Europe, the high proportion of oil
used in agriculture and transportation limits possibili-
ties for substitution of gas for oil.* According t1c[Z

o == ] Soviet gas imports may in
crease trom 32 oution cubic meters in 1983 to 41-45
billion cubic meters in 1990. Future West European
energy import decmands may be affected increasingly
by energy security considerations

Nonetheless, even if Soviet construction of 1,420-mm
pipelines slows as we expect, the pace of construction
will still be rapid. During 1986-90 the Soviets may
build four or five pipelines, each about 3,000 km in
length, compared with six such lines during 1981-
85—a pace of pipeline construction unmatched else-
where in the world. *~~

Soviet Production Capacity During 1986-90

At the same time that Soviet requirements for large-
diameter pipe will be falling, domestic production
capacity will be increasing. We believe that Soviet
production of 1,420-mm pipe suitable for use in gas
pipelines may rise by as much as 900,000 tons, to

1.3 million tons per annum some time during 1986-90.
The startup and expansion of output at a new pipe
mill at Vyksa should add some 500,000 tons to Soviet
capacity for production of 1,420-mm pipe. In addi-
tion, the capacity available for 1,420-mm pipe pro-
duction at Khartsyzsk will increase from 400,000 tons
to as much as 800,000 tons. Production at Khart-
syzsk, however, may continue to depend on imports of
steel plate from the West.

Maultilayered Pipe at Vyksa. The new mill being built
at Vyksa (near Moscow) to produce 1,420-mm pipe
will produce a multilayered 1,420-mm pipe, in con-
trast to the single-walled pipe imported from the
West. The multilayered pipe will be produced from
ordinary low-carbon steel sheet—which the Soviets
can manufacture—in contrast to the high-strength,
low-alloy (HSLA) steel plate used in single-walled

¢ For
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pipe for high-pressure gasline service. The multilayer
technology is far behind the Western state of the art.
Because of increased metal, energy, and welding
requirements (the pipe is about 50 percent heavier
than Western pipe), this kind of pipe would be
prohibitively expensive to manufacture in the West.’
Nevertheless, US metallurgical experts arc certain
that the Soviet pipe will work as planned.* (See
appendix B for details.) Morcover, it has the impor-
tant advantage of not requiring high-quality HSLA
steel plate. -

Construction at Vyksa has proceeded rapidly and
should be completed by 1985. The Soviets have
announced that the plant will produce 250,000 tons of
pipc in 1983 and 500,000 tons in [985. We estimate
that the plant could be operating at full capacity as
early as 1986 "~

Production of 1,420-mm Pipe at Khartsyzsk. We
estimate that the Soviets will have a requirement for
1.4 million tons per year of 1,020- and 1,220-mm pipe
during 1986-90, 1 million tons for 1,020- and 1,220-
mm gas pipeline construction, and a residual require-
ment of 400,000 tons for irrigation systems and water
mains. Combined output of this pipc in the Chelya-
binsk, Zhdanov, Novomoskovsk, and Volzhskiy pipe
plants is projected at 1.45 million tons per year (see
figure 4)

Until recently, the Khartsyzsk plant produced mostly
1,020- and 1,220-mm pipe because the demand for
pipe of this size was so great. The Soviets laid about
24,000 km of 1,020- and 1,220-mm oil and gas lines
during 1971-75 and 19,500 km during 1976-80. (Sce
appendix A for more details.) We foresce that, with a
decline in demand for 1,020- and 1,220-mm pipe,
Khartsyzsk may be able to devote some, if not most,
of its capacity (about 800,000 tons) to production of
1,420-mm pipe. The Khartsyzsk plant has the fabrica-
tion equipment to produce 1,420-mm pipe. It only
needs the steel plate with the requisite strength and
ductility

' Because multilayered pipe is heavier than conventional pipe, we
have expressed annual production 2t Vyksa in terms of an equiva-
lent weight corresponding 1o the amount of pipcline that could be
laid if conventional, single-laycred Westeen pipe werce used. (U)

* The Soviets claim that the pipe produced at Vyksa will be capable
of operating at 120 atm of pressure. Although we cannot rule out
this claim entirely, most of the evidence suggests that this pipe will
operate at 75 atm.

1w C
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According to media reports, the Sovicts intend to
¢xpand production of 1,420-mm pipe at Khartsyzsk
using domestically produced stecel plate and strip
during 1986-90. The Sovicts are adding new steel-
making capacity to supply the large amounts of stecl
sheet and plate the pipe mills will require. According -
1 most of the shect and plate will be
supptica oy ncw facilities at Novyy Lipetsk, Cherepo-
vets, Zhdanov, and by existing facilitics at Azovstali.
Th¢é pace of construction observed in L. - -
Jsuggests that the rolling mill at Zhdanov shouta
be operational in 1985 or 1986. These plants arc also
equipped with continv~t, casting equipment which,
according to our carher analysis, is another indication
of the Soviet Union’s potential to produce steel plate
of uniformly high quality.! - °

Nonetheless, the Soviet track record indicates that the
Sovicts will, at best, develop the capability to produce
HSLA plate for civilian consumers slowly over the
1986-90 period (sce insct). Analysis of open-source
Soviet technical journals indicates that limited pro-
duction of high-strength, low-alloy plate for use in
pipclines began in 1978 at the Azovstal’ Steel Works.
The Sovicts, however, are still importing steel plate
for pipe production, suggesting that they have not
worked out all the problems in large-scale production

of HSLA steel plate -

According to a Soviet pipeline construction journal,
the Khartsyzsk plant is currently producing about
400,000 tons per year of 1,420-mm pipe. We believe
that most of the pipe is produced using plate imported
from the West. During 1986-90 about 800,000 tons of
capacity will be available at Khartsyzsk for 1,420-mm
pipe production. If unable to produce adequate
amounts of high-quality HSLA steel plate during
1986-90, the Soviets will have to increase steel plate
imports substantially from the current level of
400,000 tons per year to meet the requirements for
1,420-mm pipe production at Khartsyzsk

! For




Figure 4 -

Soviet Large-Diameter Pipe Plants
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To summarize, we estimate annual Soviet production
of 1,420-mm pipe during 1986-90 at 1.3 million tons
(500,000 from Vyksa and 800,000 at Khartsyzsk). The
steel requirement for manufacture of multilayer pipe
at Vyksa can be met readily from Soviet-produced
stecl sheet. The pipe production at Khartsyzsk, how-
ever, may depend to a substantial degree on imported
Western plate if the Sovicts are unable to produce
adequate amounts of HSLA steel plate themselves
(see figure 5
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Implications

As noted above, Moscow's requirements for 1,420-
mm pipe are likely to amount to about 1.8 million tons
annually during 1986-90. Soviet production will prob-
ably increase from 400,000 tons to about 1.3 million
tons per annum during this period, suggesting an
import requirement of 500,000 tons of pipe and up to




Steel Plate for Large-Diameter High-Pressure Pipe

_,According to analysis of Soviet technical journals

DR I - afeaas Lo

nlhe Soviet Union was not produc-
ing nugn-sirengen, low-alloy (HSLA) steel plate strong
enough to be used for pipe in gasline service at an
operating pressure of 75 atm until the late 1970s (for
pipe production). The Soviet military probably pre-
empted the vast majority of the HSLA steel plate
that was produced -

During the late 1970s, the Soviets developed a limit-
ed capability for the Khartsyzsk plant. The Soviets
had to develop a steel with a composition that was
strong enough 1o permit operation at 75 atm and
ductile enough (0 be used in Arctic conditions with-
out additions of molybdenum. (Molybdenum, the
primary additive used by Western pipe manufacturers
to limit brittleness, is in short supply in the Soviet
Union.) We believe that West German involvement in
construction of the new pipe-coating mill at Khart-
syzsk indicates the increased importance of this
plant

800,000 tons of steel plate. This estimated require-
ment for steel plate imports is based on our assess-
ment that the Soviet steel industry still faces many
hurdles before it can achieve large-scale production of
HSLA steel plate of consistently high quality. In a
best case scenario from the Soviet viewpoint, if devel-
opment of HSLA steel plate proceeds smoothly to
support 1,420-mm pipe production at the Khartsyzsk
mill, imports of steel plate could decline to negligible
levels. This could reduce the annual import require-
ment to as little as 500,000 tons of 1,420-mm pipe and
little if any platc by 1990, compared with 2.2 million
tons of pipe and 400,000 tons of plate per annum
during 1981-85

Hard Currency Impact -

A cutback in imp%rts of large-diameter pipe and steel
plate would clearly help Moscow meet other priority
import requirements.” We cstimate that annual

* For

Figure 5
Soviet Union: Projected Annual Imports of
Steel Plate and 1,420-mm Pipe

Million tons
1

i " B Imported pipe

Imported stcel plate

1986-90%

0 1981854

2 Projecicd.
b Estimated.
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Soviet expenditures for 500,000 tons of 1,420-mm
pipe and 800,000 tons of steel plate for manufacture
of 1,420-mm pipe during 1986-90 could drop to as
little as $500 million compared with $1.3 billion
during 1981-85. The substitution of purchases of steel
piate for imports of pipe is attractive because the price
of steel plate per ton is only about half the price per
ton of 1,420-mm pipe. Since our estimates indicate
that the USSR will be able to increase hard currency
imports little, if at all, in the second half of the decade
without a sizable increase in its debt service ratio, a
cut in its steel imports would help Moscow significant-
ly

Impact on Western Suppliers

A substantial drop in Soviet imports of 1,420-mm pipe
would most affect Japan and West Germany—the
USSR's largest suppliers. Presently, about half of
Japanese and virtually all of West German production




of 1,420-mm pipc is carmarked {or the Soviet market.

P

-

The Soviets are unlikely to make sudden and sharp
cuts in pipe purchases. We expect that increased

¢ Sovict output of 1,420-mm pipe will be phased in over
a period of several years, giving Western suppliers
some breathing room. Morecover, Western companies
arc aware of Sovict efforts to produce 1,420-mm pipe
and thus are unlikely to be caught by surprise when
the Soviets begin to reduce pipe purchases. The
Soviets also would want to avoid political conse-
quences resulting from any sharp unexpected cuts in
orders placed in countries with which the USSR is
trying to improve political ties.

Political Versus Economic Trade-Offs

US experts who have studied the multilayer technol-
ogy employed at Vyksa have commented that, if this
process were used in a Western plant, costs might be
at lcast double current Western levels because of
increcased metal and energy requirements. Morcover,
cach weld in the field will take longer to perform and
more pipclayers will be required to handle the heavier
pipe sections.

We believe that the Sovict commitment to manufac-
ture 1,420-mm pipe on a large scalc, even at substan-
tial economic costs, reflects Moscow's ongoing
concern about possible vulnerability of its energy
program to Western cconomic sanctions. Analysis of
public statements reveals mounting Soviet skepticism
over the benefits of expanded East-West trade and
technology transfer from 1977 onward. The recent
cmbargocs probably rckindled carlicr Sovict concerns
of the vulnerability of Moscow's cnergy program to
Western pressure. Such factors probably reinforced
the decision to develop 1,420-mm pipe production
capacity despite the high economic costs involved.

?ﬁ— | 0




Appendix A

Methodology for Estimating - -
Requirements for Soviet Gas
Pipeline Construction, 1986-90

The Soviets have not yet published the target for gas
pipeline construction during 1986-90. We have esti-
mated the requirement by using the past relationship
between gas production and the length of the large-
diameter gas pipeline network and our estimate of
future gas production. 7

The almost complete integration of the gas pipeline
network through pipeline interconnections between
the gas-producing ficlds and industrial areas in the
Soviet Union tends to minimize the need for new
transmission pipelines. Additional capacity in the
trunkline system will be concentrated along the corri-
dors from West Siberia to regional distribution cen-
ters where the new transmission pipelines will tie into
the existing network. By 1985 most industrial areas
will have access to West Siberian gas via the new
transmission pipelines presently operational or under
construction and the existing regional pipeline net-
work.

If, for example, Central Asia should become a net
importer of gas from other regions in the USSR, a
new transmission pgxcline probably would not have to
' be built into Central Asia. The reversal of flow in the
Central Asia—Urals gas pipeline system would aliow
Urengoy gas to reach Central Asia (see figure 6). If
production from the Orenburg gasfields decreases and
is no longer adequate to supply the needed volume of
gas to the “Soyuz” gas pipeline (the major pipeline for
supply of gas to Eastern Europe), then the recently
completed Urengoy-to-Novopskov pipeline could pro-
vide gas to the “Soyuz” system, which passes through
Novopskov. Alternatively, Urengoy or Central Asian
gas could feed the Soyuz gasline via a 1,220-mm
gasline, which connects Dombarovskiy on the Central
Asian-Urals system with the Orenburg gasfields.
According to Soviet media reports, this gasline was
built explicitly to link the Orenburg and Central
Asian gasficelds.

The implementation of large programs to substitute
gas for other forms of encrgy will require additional
construction of lateral pipelincs for intrarcgional dis-
tribution. For this reason, we believe that the Sovict

1

Table 4
USSR: Relationship Between Gas

" Production and Length of

Gas Pipeline Network

Year Gas Production Length of Network  Ratio
(billion m) (1,000 km) (a)=(b)
(a) (®)

1965 127.7 41.8 3.05

1970 197.9 61.5 293

1975 289.3 99.2 290

1980 435 129.7 3.35

1985 595 172.2¢% 3.45

* CIA estimate.

b On the basis of the amount of gas pipcline laid during 1981 and
1982, 17,000 km, we estimate that pipcline construction durirg
1981-85 will be 42,500 km. This would bring the total length of the
gas pipeline network to 172,200 km in 1985.

large-diameter pipe requircments will not involve
exclusively 1,420-mm pipe and that a substantial
requirement for 1,020- and 1,220-mm pipe will exist
during 1986-90. During 1971-75 and 1976-80, about
16,000 and 12,500 km of pipeline 1,020 and 1,220
mm in diameter, respectively, were laid

The ratio between annual gas production and the
cumulative length of the gas pipeline network in 1980
is now somewhat higher than during 1965-75, and in
1985 it will probably be about 3.45 (sce table 4).
Using an estimate of 710 billion cubic meters for gas
production in 1990, combined with the 1985 ratio of
3.45 billion cubic meters for cach 1,000 km of gas
pipeline, we estimate that 33,600 km of new gas
pipeline may be needed during 1986-90.
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Figure 6

Major Gas Pipeline Corridors in the Soviet Union
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Table 5 Percent

USSR: Share of Large-Diameter -
Gas Pipelines in New Gas
Pipeline Construction

1961-65 1966-70 1971-75 1976-80 1981-85

1,020-1,220 319 54.9 50.8 40.9 NA
mm

1,420 mm 0 0 11.7 35.0 42
Total 319 54.9 62.5 75.9 NA

& Based on plan data.

. 4
Large-Diameter Gas Pipelines
Since 1961-65 the proportion of large-diameter pipe-

lines added to the network has more than doubl-d (see

table 5). We believe that the percentage attained
during 1976-80, about 75 percent, will probably be
maintained throughout the 1980s. Further, during
1981-85 about 40 percent, or 20,000 km, of the
planned new pipelines are to be 1,420 mm in diame-

ter, and we believe that this percentage will remain as

high during 1986-90.

In estimating the 1986-90 gas pipeline requirements,
we have used the 1981-85 ratio because we believe
that the regional patterns of gas production and
pipeline construction will be similar during the two

periods:

* West Siberia will provide nearly all of the increase
in Soviet gas production. New. transmission pipe-
lines will have-to be-built from the developing
Urengoy gasfield. The Soviet'media:alréady have
reported that at least three ncw pipclines will be
needed to transport increasesin West Siberian gas
production during 1986-90-and that another gas-
export pipeline may be laid.

relatively constant; N
tabad fields wil
froi thé-Gazli
construttion of 4 , ' o pi
from this-area probably will ot bie egiiired. The
Central Asian'system inclides six transmission
pipelines (two to the Urals region and four to the
European USSR).

h
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Central Asian gas prodiiction:as a whole will remain

* Although gas production in the older gasficlds of the
Ukraine and the Caucasus will continue to decline,
new transmission pipclines from Urengoy will offset
the effects of these regional production decfeaies
During 1981-85, according to Soviet media, two
gaslines will be built to the Ukriine, one to Kharkov
and the other to Kiev. These reports also indicate
that one of the lines is already under construction.
Because of the large industrial basc in the Ukraine,
some large-diamcter lateral transmission gaslines
(1,020 and 1,220 mm) probably will be required for
this area. |

Therefore, 75 percent of the estimated 1986-90 re-
quirement of 33,600 km yields some 25,000 km of
new large-diameter gas pipeline of which 14,000 km
(40 percent of 33,600 km) will be 1,420 mm in
diameter. The estimated 14,000 km of 1,420-mm
gasline would enable the Soviets to build four or five
gaslines from the Urengoy gasficlds to the European
USSR with an average length of about 3,000 km.
This estimate is generally consistent with the frag- "
mentary Soviet media reports on gasline construction
planned for 1986-90.

Replacement Requiremeats.

Most pipelines built in the United States have a
planned life cxpectancy of 20 years, although they
usually last longer than this. In contrast, the replace-
ment-free life for steel pipe in temperate areas of the
USSR is 11 years when bituminous coated and 17
years when wrapped with tape, according to a2 1982
Petrostudies estimate. [

B some gaslines in the harsh climate of
West.Siberia and in thé acidic soil of Central Asia
have required replacément of lengthy scgments after
only 10 yeais:of operation. Accordingly, we estimate
that the replacement-free life for most Soviet gas
pipelines is about 15 years (compared with 20 years
for oil pipelinés), and that subsequent replacement of
pipcline segments is required at the rate of about
I pércent a'year.

We.belicve that, at least until 1985, Soviet replace-
ment requireinents for-gas pipelines will be small.
About-80.perceit-of the Soviet Union's 1,420-mm gas
pipelines were laid-after 1975 and probably are, with




Table 6
Soviet Large-Diameter Pipe Production Plants

Mecethod Miltimcters
Chelyabinsk Longitudinal 1.020
o _ (two scam) 1.220
Khartsyzsk Longitudinal 1.020
(1wo scamy 1.220
1.420
Novomoskovsk - Spiral . 10
Volzhskiy l.ongitudinal 1.020
(two scam}
Spiral 1.220
o B o 1.420
Vyksa . Mubilayer L1A0
Zhdanov Spiral 1,020 !
e TIPS R
Total

—a

« Large-diamcter pipe production includes 30.000 tons expected to
come on linc by 1985.

% Because the multilayered pipe at Vyksa is about 50 percent
heavier than conventional pipe. we have cquated estimated annual
production at Vyksa 10 an cquivalent weight corresponding to the
amount of pipcline that could be laid if conventional single-laycr
Western pipe were used.

the exception of some individual small scgments, still
in good order. The Sovicts, however, laid some 16,000
km of 1,020- and 1,220-mm gas pipelines during
1971-75. Of these, we believe that at least 5 percent,
or 800 km, will require replacement during 1986-90.
We also estimate that 10 percent, or about 2,000 km,
of the pipeline built during 1961-70 will also require
replacement—indeed, some segments probably have

.

TS,

Production.
1988
trons)

700.000

820.000

180.000 «
450.000

(LS00
’ 60.000

1,710,000

alrcady been replaced. Therefore, we estimate a total
requirement of large-diamecter pipe for 1986-90 of
about 28,000 km, of which 25,000 km will be for new
construction and some 2,800 km for replacement of
older lines.




Appendix B

v
Soviet Pipe Plants and S
Production Methods

Six Sovict plants manufacture large-diameter pipe.
They are the Khartsyzsk, Volzhskiy, Vyksa, Chelya-
binsk, Zhdanov, and Novomoskovsk Pipe Plants. All
of these plants are rail and road served and, except for
Chelyabinsk, are located west of the Ural mountains.
All the plants arc located at or near iron and steel
plants for casy access to steel plate and coil.

From 1975 to carly 1983 the Soviet Union increased
large-diameter pipe productiorc

:_] Durning this
same period, auxiliary tacihities, ©oon as coating mills
and foundries, colocated with pipe production expand-

ed f
C g
In 1984 and 1985 pipe fabricatior T Jwint
increase | . We project
that expansion of facilities not directly associated with
pipc production will increase [

:cc tables 6 ana 7).

Soviet methods for producing 1,420-mm pipe are
vastly different from the method normally used in the
Wes:. In the West, steel plate that is as long as the in-
tended tength of the pipe section and as wide as the
intended circumference is formed across its width into
a cylinder by means of “U-ing and O-ing" presses (sce
figure 7). A single scam, welded both internally and
externally, extends the length of the pipe.

Qur analysis indicates that the Soviets cannot use this
method for 1,420-mm pipe because they are unable to
produce HSLA steel plate that is wide cnough to
permit a single weld. With the single-scam, longitudi-
nal-weld method described above, the plate must be
about 4,500 mm (nearly 15 feet) wide. The maximum
width for Sovict HSLA plate currently is about 3,200
mm. With plate of this width, the Soviets can produce
1,020-mm single-scam, longitudinally welded pipe but
arc unable to produce single-scam 1,220-mm and
1,420-mm pipe.

—Scerer

Table 7
USSR: Large-Diameter Pipe Production
and Imports, 1962-82

Thousand tans

{mports of ) Estimated
Large-Diameter Pipc“-_“ o '_E’Ar_o:i‘q_c_:_lipn
1962 523 ’ s0e
1963 263 300
1964 166 00
1965 195 685« ]
1966 175 135 .
1967 205 o
1968 436 834
1969 635 938
1970 925 1050 .
1971 1,032 1,070 ¢
1972 994 1.210 )
1973 1,275 1,280
1974 1.332 1.650
1975 « 1,692 I.'IZO_"—'::
1976 : A 1885
1977 NA 1.885
1978 NA 1.885
1979 Na 2,010
1980 2,2005 2010
1981 2,400 ¢ 2,010
1982 2,800 ¢ 2,200

* Until 1975 Sovict trade journals listed the amount of imports of
“welded pipe of large diameter.™ We believe that these imports
consisted almost exclusively of pipc 1,020 mm and larger in
diameter.

® Estimates for 1962-64 werc taken from the study cited in
footnote 7

L .k

< Uhrough 1975 the cumulative total of imports and estimated
Sovict production was about 22.9 million mectric tons. On the basis
of Soviet media reporting of actual large-diameter pipcline con-
struction, we cstimate that 20.8 million metric tons of large-
diameter pipe were nceded during 1961-75.
f C-eimates for 1976-81 arce on the basis of analysis of C

‘a conjunction with collateral reporting.
¢ EsTlhates arc based on 2 varicty of sources on Sovict imports of
large-diameter pipe. About 90 percent of this pipc was 1,420 mm in
diamcter.




The remaining sections of this appendix will discuss in
more detail cach Sovict plant where large-diamcter
pipc is manufactured. In the casc of 1,420-mm pipc
production, a description of the production process is
provided. The production cstimates in table 7 were
derived from T ) ‘ ,
Soviet media reporting, E jand report-
ing E - ) witn auuwicuge of the Soviet
large-miameter pipe manufacturing industry. The
1983 estimates arc based on a systematic study of the

Figure 7 V
“U-lng” and “O-ing” Presses

>

Steel plate £

large-diameter plants using £ :] ¢rom
1975 through 1983 in conjuicditn wictn wuatcral
reporting.

Khartsyzsk Pipe Plaat

The Khartsyzsk Pipe Plant is located east of the city

of Donctsk, about 900 kilomcters south of Maoscow. A
spur from the Brest to Volgograd rail line scrves the

plant (sce figurc 8) 7 '

U-tng press

R T} We cstimate
that the Khartsyzsk Pipe Piant is capable of produc-
ing 820,000 tons of large-diameter nire annually OO

ccording
i a combina-
tion of scven internal and five external welders can
producc 30 large-diameter pipe sections per hour,
cach 11 meters in length. On the basis of the layout of
welding machines given in unclassified Soviet report-
ing, the Khartsyzsk Pipc Plaat, which contains 14
internal and 10 external welders, has 2 maximum
production capacity of 60 pipc scctions per hour.
According 1o a Soviet technical journal, the tack
welders (the first temporary weld) can weld an 11-
meter nine seation in approximatcly onc minutc.

O-ing press

From 1975 to 1983 therc was no cxpansion of large-
diameter pipe production f{acilitics at Khartsyzsk,
although arca for cxpansion is available south of the
pipc mill. Construction on what a Soviet trade journal
and press releasc indicate is a pipe-coating milt and

Tet 16
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fabrication building was started in carly 1975. By
1980 the fabrication building was complecte, and by
fate 1982 the pipc-coating mill was ncar completion.
According to the Sovict press, the pipc-coating mill
‘will be able to coat about 760,000 toas of pipe
annually. ot ’

Information from Sovict publications indidates that
the 1,420-mm pipe produced at the Khartsyzsk Pipe
Plant is welded longitudinally along two scams.. The
Sovicts take two sheets of steel plate 2,350 mm in
width, bend cach sheet into a semicylinder, and then
“longitudinally weld the two semicylinders together

The Sovicts have been producing 1,220-mm pipe
using the semicylinder concept since 1968 at the
Checlyabinsk Pipc Plant. Pressforming is used to shape
the semicylinder at this plant. The pipe-forming and
welding equipment at Khartsyzsk, however, was rede-
signed (o0 usc a continuous roli-forming process. !
According to Sovict metallurgical journals, assem-
bling of the fabrication cquipment was complcted in
1974. We belicve, however, that production at Khart-
syzsk of 1,420-mm pipe for high-pressure gaslines did
not start until the latc 1970s. Analysis of Sovict open
sources indicates that the Sovicts did not begin con-
trolled rolling of the specially alloyed plate needed for
75-atm pioe at the Khartsyzsk Pipe Plant until 1978
or 1979 - g T

’ Jalso reported tnat tne nuart-
syzsk Fipc riant ocgan limited production of 1,420-
mm pipc in 1979.:

Volzbskiy Pipe Plant
The Volzhskiy Pipe Plant is located near Volgograd
and about 1,000 km south-southcast of Moscow (scc
figurc 9). A spur {rom the Brest to Volgograd rail finc
scrves the plant. Facilitics for large-diamecter pipe
production increased during 1975-83(C

J (Expansion of the cxisting pipc mill and

“ Roliforming shapes the stocl platc by passing the plate through 2
u:r.ics of rollers that have been preset to bend the metal progressive-
ly into the desired shape. Pressforming uses cnormous pressure
applicd 10 the whote length of the steel plate simuttancously o form
the desired shape.

" ln controlled rolling. stecl tngots arc heated and then rolled to
successively smatler thicknesses while the temperature is periodical-
ly teduced. Coatrolled rolling results in a grain refincment and
produces stecl plate that has both high steength and high resistance
to the propagation of fracturcs, an important requircment for tugh-
pressure gaslines

/—Sv:crd/' ’

construction of a sccond large-diamcter pipe mill were
complcted in the latc 1970s.) Expansion of other plant
facilitics increased [~ '
: ’ .- Construction in-
cluawu a foundry, machine shop, and a pipe-coating
mill. Construction of the machine shoae was completed
in the late 1970s. Construction <f the coating mill and
foundry was begun in {575 and was in a latc stage of
construction by <arly 1983.

According to carly and mid-197¢ [ j estimates,
the Volzhskiy Pipc Plant could proauce avout 300,000
tons per year of large-diameter pioc i~ 1974 [

Mﬁ%c

that the Volzhskiy Pipc Plant can currently produce
about 450,000 tons per vear of large-diameter 1,020-
and 1,420-mm pipc.

The Soviets can produce 1,020- to 1,420-mm spiral-
welded pipc at the Volzhskiy Pipe Plant. In spiral
welding, steel plate that has a width of 1,600 to

1,900 mm is run at an angle into a series of rollers
positioned io form a circle; as the steel passes through
the rollers, the edges arc welded together and helically
wound pipe is produced (see figure 10)."

In the manufacturc of spiral-welded pipe, the maxi-
mum thickness of the steel plate is usually 12 to

14 mm. Steel plate thicker than 14 mm cannot be
formed into a circle by the spiral roll-forming cquip-
ment.

Sovict technical journals state that the pipe is
quenched and tempered to increase mechanical prop-
crtics. Although this process greatly improves the
strength, toughness, and weldability of the pipc 2,
“lclaim that it is twice as cxpen-
sive as controlled rolling. Analysis of open sources
indicates that production at the Volzhskiy Pipc Plant

* Onc major disadvantage in the use of sptral-welded pipe 1s that
the weld s fonger than with straight-scam pipes, and the likelihood
of failuce becausc of an improper weld naturally increases. On the
other hand, 20 to 30 pcrcent less load is appliod to spiral welds than
to longitudinal welds in straight-scam pipes. Thus, if the weld is
petlorme” ~~~erly, the spical welds can be more resistant 1o
failure







Figure 10 )
Roll—Forming System for Spiral-Welded Pipe

Schemastic of Pipe Production
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of high-strength 1,420-mm pipe for usc on high-
pressurc gaslines did not bcgin until late 1981 or
1982. At a 1979 ferrous metals symposium, a Soviet
metallurgist conceded-that, although production of
1,220-mm pipe for gaslines had begun at the Volzh-
skiy Pipc Plant in 1976, the composition of 14-mm
steel plate strong cnough to withstand 75-atm operat-
ing pressure had not been established until 1979.
Soviet media reported that the first trial batch (16,000
tons) of 1,420-mm pipc with mechanical propertics
suitable to permit opcration at 75 atm was produced
in carly 1980. __

)W/

rlate

Vyksa {roa and Steel Plant

The Vyksa plant is located about 300 km cast of
Moscow (sec figurc 11). A spur from the Moscow o
Kurgan rail linc serves the. plant. Construction_on the
ncw pipe mill began incarly 1978. Ln carly 1983 the
mill was about 50 percent complete and partially

qpcra!:ing. E T
.

According to the Soviet press, the Vyksa plant, when
complete, will be the most modern and largest produc-
cr of large-diameter pipe in the Soviet Union, and it
will produce 500,000 tons of 1.420-mm multilayer
pipe annually by 1985.{ ]

_ __:_\]qut rr:,Jucum sched-
dl2 provided tccB 4 firm that was
asked to submit a bid for building @ pipe-coating

facility also indicate a final capacity of about 500,000
tons per vear (conventional pipe equivalent).

According to {_

7Y ihe large-diameter pipc produced at Vyksa is
manutactured from multilayer cylinders, 1,620 to
1,650 mm (about 5 fect) long, which are then joined
together by circumferential arc welds to form an 8- to
10-meter pipe length.” The individual cylinders arc
produced by overlapping stecl strip 4 to S mm in
thickness repeatedly to form a five- to six-layered
scgment. Overlapping inncr and outer welds are per-
formed at the beginning and cnd of the wrapping
process (sce figure 12). To reduce the number and sizc
of gaps and spaces between the layers, the nioc
scgment ts then hydraulically cxpanded.

Soviet technical journals state that multilayer pipe
must be designed to deal with pressure leakage
through the first, or inncr, layer because of corrosion,

* Soviet meti e=nor* describe the production process as the

assembling cach of which consists of scveral layers of
sheet steel. ™

20







Figure 12 Chelyabinsk Pipe Plant
. . . The Chelyabinsk Pipe Plant is located near the Ural
t
Soviet Mulilayer Pipe Mountains about 1,500 km cast-southcast of Moscow.
- o A spur from the Ryazan' to Omsk rail linc serves the
facility. There was no cxpapsion of pipe production —'2 -

Completed Pipe Lcngﬁa Comp-oscd of Seven facilitics at Chclyabmsk from 1975 to mxd 1983.
Smaller Segments ———

According to a Sovict cnginecring journal, the

Pipc . .
12 meters — | segment Chelyabinsk plant is onc of the country’s largest
] ] l I ] ' | 4 meters producers of large-diameter pipe, producing about
4 I 730,000 tons of longitudinally welded 1.020- and
F1.6-1 ) -
mm‘\ . 1,220-mm pipe annually c I
Cross sectioa of Multilayer Pipe Circumferential l

Accoraing o
Outer weld ;:hc Chelyabinsk Pipe rant could pro-
:lc: f;g‘;""“““ uucc 47 pt of doublc-scamcd longitudinally weld-
ed pipe per hbur We csu i 'Lhat at this production
rate (working-two shifts: 260 days per year,
and with an: 80-pcrocnt cfﬁ cncy) the Chelyabinsk
Pipe Plant produces about 700:000 tons per year of
1,020- and 1,220-mm pipe. This estimate is generally
consistent with other reporting.

Zhdanov PipePlant
The Zhdanov.plant is located about 1,000 km south of
Moscow.-A spiir from ihe’Moscow to Zhdanov rail

lmc scrvcs,tbc lant Aocordmg to carhcrE

Not to scale

7Conslruc(|on of
P il I was s(artod
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E .jcstimaus. the Novomoskovsk plant has a
capacity to produce about 180,000 tons of pipc per
annum.

Sovict media have reported that an experimeatal shop
at the Novomoskovsk Pipc Flant produced two-layer,
spiral-welded 1,420-mm high-pressure pipcline in Au-
gust 1982. These reports announced that 2 mill with
1,420-mm pipe capacity would be built at Novomos-
l’cglsk some time in the futuré. Analysis £

-

SOMmIC MUt 1 Cpuris Teicffed 10 WO laycrs Ol steel
being fed simultaneously into a spiral-welding form-
ing machine. We béliey et, that Novomos-
kovsk will not begin {drgescal¢-production until the
1990s and, thus, will not b¢"a factor during 1986-90.




