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The development of China’s
long distance pipeline industry

China was one of the first countries to use pipelines as a
transportation means. About a century ago, people in Sichuan
Province broke the diaphragms inside bamboos, making the
bamboos open bamboo pipes. They connected these bamboo pipes
together, and wrapped the joints with thin bamboo strips and
sealed them with tung oil and lime, thus forming pipelines to
transport bitumen or natural gas. According to the historical
material recorded in the book entitled The Summary of Salt
Business in Sichuan, there were as many as twelve bamboo
pipelines of this kind in the Sichuan Province then,with a total
length up to 200 km,and the number of people specially engaged
in pipeline construction had topped 10 000. However,the deve-
lopment of China’s modern pipeline industry only dates back over
the last two decades. We,therefore,can say that China’s pipeline

industry is an old as well as new industry.

The distribution of China’'s long distance pipelines

The total length of China’s long distance pipelines is over
10000 km. The first long distance pipeline was laid in Xinjiang
Autonomous Region in the late 1950s, the diameter being 150
mm and length being 140 km;it was looped in the early 1960s.
With the production increase of Dagqing oilfield and the continu-
ous development of new oilfields, China’s pipeline industry has
now developed into a new stage.

Daging oilfield is the largest oilfield in China. All the crude
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is pipelined to other areas apart from a small quantity processed
by local refinery and fertilizer plants. In 1970,a 516 km long
crude pipeline from Daging to Tieling (near Shenyang City,
Liaoning Province ) was constructed, of 720 mm diameter and
annual capacity of 20 million tons. In 1972,a loop of the same

size was constructed.

Fig.1. Qinhuangdao oil wharf

When the Daging crude oil reaches Tieling,it goes into three
pipelines for further transportation. The first one, named the
Tieling-Fushun pipeline, transports crude to the adjacent city
Fushun to be refined and processed. The second one, named
Tieling-Dalian pipeline,transports crude oil to Dalian,where part
of the crude is sent to a refinery and the majority sent on
Nianyuwan oil port,which can berth oil tankers of 100 000 DWT
and from which the crude is exported abroad and shipped to
other ports in China. The third pipeline named the Tieling-
Qinhuangdao pipeline ,runs to Qinhuangdao,where there is an oil
port. Also there is a crude pipeline between Qinhuangdao and
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Beijing transporting Daqing crude to Beijing to be processed.

Fig. 2. Nianyuwan terminal with the wharf for the

Tieling-Dalian oil pipeline in the background

Shengli oilfield is the second largest oilfield in China. Shengli
crude,apart from some processed locally,is transported through
two pipelines to other areas. The first one,named the Dongying-
Huangdao pipeline, transports crude oil to Huangdao, close to
Qingdao City. From an oil port at Huangdao,the crude is shipped
by tankers to other domestic as well as foreign ports. The second
one,named the Shandong-Nanjing pipeline,transports the rest of
the crude to Yizheng on the northern side of the Yangzi River in
Jiangsu Province and opposite Nanjing City. This
pipeline, constructed and commissioned in 1975, is a 720 mm
diameter, 655 km long trunk line running north-south.

As well as these major pipe links, there are many other
pipelines transporting crude oil from the oilfields in Central
China, Dagang and Northern China. At present in China, a
preliminary pipeline network has come into existence with the
basic transport directions being from east to west and from north
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to south.

Fig. 3. A typical crude-oil pipeline pump station

China’s natural gas pipelines are mainly located in Sichuan
Province. China has fewer products pipelines , and petroleum

products are now mainly shipped by railway.

The characteristics of China’s crude oil for pipeline transporta-
tion
Almost all the crudes produced in oilfields in China are
highly waxy, have a high pour point and are highly viscous.
i 4 R



Daqing crude, for example, has a pour point of 29 C, wax
content 27.42% and viscosity 36. 8 cp at 40°C. It is much more
difficult to pipeline this kind of crude than to pipeline light crude
(e. g. Middle East crude),for the following main reasons:

1. Since the ground temperature is below the pour point
of the crude, heating during transportation is necessary, or else
other measures are required to reduce the pour point for
transportation.

2. When the pipeline is shut down for an emergency or other
reasons, the crude temperature inside the pipeline decreases as
time passes. To restart the pipeline after shutdown, pump
discharge pressure must be high enough to overcome the yield
stress of the crude in order to establish flow. If the shutdown
time extends over a certain limit,then a ‘plugging’ problem may
probably occur. For safe pipeline operation,this situation must be
taken into account during the engineering design stage.

3. In the pipeline section adjacent to the suction at a pump
station, the crude temperature is relatively low. There is probably
a section in which crude has already behaved as a non-Newtonian
Fluid. Under such conditions ,the viscosity of the crude is related
to shear rate, rapidly increasing with the decrease of the shear
rate (flow rate). As the viscosity increases, the friction loss
increases, resulting in a further reduction of the flow rate that
causes the viscosity to increase again,worsening the situation in a
vicious circle. Again,the plugging problem may also occur unless
enough care is taken.

Chinese pipeline engineers have extensive experience in
transporting high pour point, highly-viscous and highly-waxy
crude oil,and have conducted a great many technical studies on
the subject.
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The method we mainly use at present is transportation with
heating. The increase of the crude temperature to reduce the
viscosity increases the fuel consumption of the heater, but
decreases the electrical power consumption of the pump. On the
contrary , maintaining the crude at a relatively-low temperature
( above the freezing point ) decreases the fuel consumption but
increases the power consumption. We endeavour to control our

pipeline operation using the most economical conditions.

Fig- 4. The Luning pipeline crossing Huaihe river ,with

one pipeline at each side of the lower bridge

In the past several years,we have conducted heat treatment
studies on some of the crudes produced in some oilfields in
China ,and obtained relatively good results. For example , without
heat treatment the freezing temperature of central China crude is
33°C ;heat treatment reciuces this temperature to 12°C ,the yield
strength from 584.5 to 225.84 dyne/cm?®(at 20C), and the
apparent viscosity from 1275. 56 to 267.5 cp (at 20°C and shear
rate 9 mm/sec). After treatment,the crude tested was kept static
for 3 days with no change of the newly-established freezing
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temperature. The result of this research has been applied to the
operation of the 237 km long 377 mm diameter Puyang-Linyi
pipeline.

Fig.5. Pipelaying

We believe that it is effective to use additives ( e.g. drag
reducers ) to solve the bottle-neck problem,and we have been
conducting research in this field. Similarly, we have also been
studying transportation of high pour point and highly-viscous
crude oils by the water-oil emulsion and heat tracing methods.
The challenges ahead

Pipeline engineers in China have been confronted with the
following challenges : ‘

1. Although the exisiting crude oil pipelines in China have
now operated smoothly for more than a decade, the economic
targets are relatively low, with relatively-outdated technical
process and a low level of automation and control ;the equipment
used (such as heaters,pumps. etc. ) is comparatively inefficient.
and some safety measures are not very complete. Therefore.
almost all the existing pipelines need upgrading or renovation.
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2. China is a country very rich in oil and gas resources,and
with the development of oilfields, many new pipelines will be
constructed. When the oilfields in the Xinjiang Autonomous
Region and in Qinghai Province are developed, the construction
of pipelines for those fields will be a very arduous task,because
the pipeline must traverse the Gobi and other uninhabited areas.

3. To enter new areas where pipelines can offer their
services, Chinese pipeline engineers will have to extend their

expertise as widely as possible.

iy

Fig. 6. A typical view of a nearly-complete oil tank with a floating roof

In the world today,coal-slurry pipeline technology has been
successfully used for commercially-operated pipelines. China has
vast coal resources,and from the development point of view,coal
slurry pipelines have a very bright future in China. At present
pipelining the coal produced in Shanxi Province to other areas is
being actively considered as the first of several such projects.

With the development of offshore oil resources, Chinese
pipeliners are working jointly to construct offshore pipelines with
foreign countries.
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The district heating pipelines transporting hot water at 100
~150C in urban areas in China are laid in conduits. In recent
years, many countries have adopted the method of directly
burying insulated pipelines underground; this latter concept
requires less capital investment, and minimizes heat loss. We are
also eager to develop this technology in China.

In China the pipeline industry is a new industry and an
industry with boundless prospects and a great future. Pipeliners
in China are willing to learn from their foreign colleagues and

make technological progress together with them.
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The development of China's
oil and gas pipeline industry

China is the first country that constructed long distance
pipeline. The ancient Chinese used bamboos to build pipelines,
which were called jian ( % or # ). Recorded in the book The
Annals of Salt - making Methods in Sichuan was “ +-+ With the
diaphrams being broken through,the Mottled bamboos or Nan
bamboos were bell-and-spigot jointed and the joints were
wrapped with hemps and sealed with tung oil and lime, thus
forming bamboo pipeline going with the contour of the ground.”
In the ancient times when man could not make steel pipes,it was
really a great creation to use bamboo pipes to transport natural
gas or bittern.

The meaning of the ancient Chinese word zhijian (B is
to construct pipeline on the ground. According to the historical
material recorded in the book The Summary of Salt Business in
Sichuan ,there had been as many as twelve bamboo pipelines with
the total length up to two to three hundred Chinese Li,and the
number of the people specially engaged in the pipeline construc-
tion had already come to above ten thousand.

However ,only after 1949 did China start the construction of
her modern long distance pipeline. The Baxian-Chongqing natural
gas pipeline,55. 6 km long and 426 mm O. D. ,came into opera-
tion in March 1963. Since then, more than ten natural gas
pipelines have been built in Sichuan Province and all of them are
now in normal operation.

In the late 50's,China’s first long distance crude oil pipeline
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