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Abstract

This paper presents the develop.cnt, sallcent features

and conerete mexhods cof buildirg nitrogenous fertilizer

planis in China.

1. OUTLINE OF THE DEVELOPMENT IN BUIiLDING OUR NITRO-
GENOUS FERTILIZER INDUSTRY

The People's Republic of China has dev~loped its
ability of building nitrogenous fertilizer plants
through a gradual process, starting almost from scratch
at the time of its founding and expanding the scope cf
such construction step by step. We began the endeavour
to develop such ability in early post-liberation years
by rebuilding two plants left over from old China to
resuse production. The task force specializing in the
construction of nitrogenous fertilizer plants grew
roridly ip rumoers and strength in the 1950's and 60's
when plants producing an annual output of 5,000 to
60,000 tons of amnonia were built all over the country.
The construction of plants with an annual production
capacity of 300,000 tons in 1970's, in its own way,
helped raise China's technological level in this field
to a new high. The overall planning, designing of the

down-streams, construction and trial runs of these plants

were done entirely by China itself, while a small number
of foreign experts worked at the construction sites of

the large imported planta. Through practice we have accu-

mulated sufficient experiences to be able to cut the
construction period of plants., We are now able to com-
plete the building of a 10,000 ton/ycar ammonia plant
within one ysar, and a plant producing 60,000 or
300,000 tons needs only two or three yearse




2. SATLENT FEATURES AND SOME CONCRETE METHODS OF
CHINA'S CONSTRUCTION OF NITROGENOUS FERTITIZER PLANTS

in building nitrogenous fertilizer piants, we
strive for high speed of construction and good quality
of the work, by following the principle of keeping the
initiative in our own hands and relyiig on our own
efforts, by acquiring advanced experience and using it
in the light of China's concrete conditions and by adopt-
ing such metkods which are within our reach and meeting
the technical requirements of our nitrogenous fertilizer
industry.

Chemical fertilizer plants, the nitrogenous plants
in perticular, call for extensive use of special parts
and equipment -~ parts that are able to stand high ten-
perature and pressure and equipment that is large in size
and can perfora heavy duties, with high rotational spced
and precision -~ as well as self-control, self-adjusting
systems. These are difficult to design and manufacture.
Requirenents for on-site construction, transportation,
erection, assembling and calibration are very satrict too.
It is particularly difficult , for example, to weld high
pressure and temperature-resisting materials,transport
and erect heavy~duty equipment, install high-speed unachines
and test and adjust self-control systenms.

Large numbers of coupetent managerial and technical
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personnel are needed in bullding such plants, and Su are

skilled workers -~ welders, erane operators, asseabling
werkers, pipe fitters and instruaentmen and inspcctors,
Also needed are large transport, hoisting and lifting
equipnent, machines and tools of nediun and sarll size
and testing and adjusting instrunents of hi;;h prcecision,

In accordance with the industrial and technical
level of our country, we have adopted some scicntifie
and effective managerial and construction .iethods in
order {0 ensure smooth construction of these oplarts.
Thesg methods are as following:

P —

A. Based on the specific conditions of each plant,
the theory of operational research and the Prograiiac
Evaluation and Review Technique (PRRT) is usc: to guide
the construction of these plants.

This weans that we analyzed in great details every
step and procedures in the construction of 2 plant ~nd
found out their inter-relations, and this process cnrbled
us to pinpoint what was ¢alled the "main paths", or itecas
of work which were of an oversll significaﬁce. Then a
time table would be worked out for the coupletion ¢f the
itens one by onc. Chenges and adjustaents were made to
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the time table whenever things unexpected happened. In
order to get an optimun construction proposal, we used
charts and matk models to indicate the actual situation
at the construction site, on the basis of which we made
simulating tests by means of feedback contro}l. Also im-
portant to the preparations of the construction proposal
was an investigation into the conditions under which a
plant was to be built -» the surrounding natural condi-
tions, the soaial environment, transport conditions and
the competence of the staff, Preparations for the early
stage of the construction, such as cnginccering design,
order for equipment and materials, construction arrange-
ments, as well as unit commissiorirg and test run were
also regardei as an important part of the PERT and written
dowr: in the overall construction proposal.

We also prepared a schematic chart indicating the
planning for the completion of the part of work which
affected the entire construction. TFor example, in buili-
ing an ammonia plant using natural gas as feedstock,
efforts were concentrated on the primary reformer, which
was regarded as the factor affecting the entire work as
1t called for a long construction period and & large
amount of labour done in close coordination by people
working on a nultitude of jobs. %hen proper arrangements
were made , the construction period of the reformer could
be cut down from seven to nine months to only 3ix.




In exseuting the PERT and preparing the “"main

paths', wve paid cloge attention to enluring the proper
sequenae aof the qnaatructian wQprk underground and above
the greund, Ve peraiat in sueh sequenge "first under-
ground, and then above ground In this way, we suocecd-
ed in kqeping the construption sise clean and in good
oprder and the roads unobstructed.

.B. Using equipment and technglogy available in
China to transport and lift oversized and overweight

items

- China 1s vast and has complicated terrains and

. poor transportation. Because of this, it is impossible
-for:ius to transport and 1ift all the oversized and over-
weight items by using conventional highway platform
trucks and heavy cranes. Irstead, the work has t0 be

done by uasing whatever is available in Chinsg in the light
of the conditions of different localities.

An example is the transportation of a 340-top
ammonia converter from Shanghai to the construction
‘site of the plant in Chengdu, Sichuan province. In Shang-
hai, people managed to load this ammonie convertcr onto
a barge, which then sailed upstream along the Yangtze

River to leshan, Sichuan province. In Leshan, it was un-
loaded from the barge and placed on a platform trailer
bound for Jiajiang. vhere a train was ready to get it to
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the destination, Chengdu. In the entire process des-
cribed as "four unloadings and three loadings®*, in addi-
tion {o the modern handling cquipment, we effectively
use all the available conditions, such as ebbs aad flows
of the sea and sliding the equipment onto platform
trailers. (Photo 1)

Gia, poles have also been used in lifting major
itens. Compared to the nonventional Jouble-gin pole
method, it saves half the tools and machines, takes
less time and the cost is only 607 of that of double-
gin pole methods,(Photo 2)

We have even succceded in lifting items weighing

up to 100 tons without using a single gin pole. The

iten tc be lifted is placed horizontally on the ground.
Using a "Ri" frame, a sliding rail sct and a hinge point,
the workers push it up and make it stond vertizally and
then move it to the proper position. This sliding push-
up method without anchor point reduces still further the
use of labour and the number of wmachines and tools.

Buoyancy of water and =2ir pressure can be used to
aggcmble scme ltems, such as big oil tanks or cylinuri-
cal sterage tanks. Ye can achiove the purpose by filling
the oil tank or stor~ge tnnk with water or compressed air.
In each ense the maxiigwa height to be raised was 25
meters and the total welght over 100 tons.(Photo 3)




C. Using rre-fabrication and pre-assembly
to save manpower and shorten the :construction period

Piping asuamlly accounts for 40 per cent of the
total amount of work involved in building an amnonisa
plant. It is labour-consuming and takes much time,
Beceuse of this, piping is of key importance to the
entire project. In China, pre-fabrication ani pre-asseanb-
ly of pipes are done at the construction site, In thi=z
way, we have speeded up the construction and saved money
while ensuring quality in the work of fabrication and
velding. Under the presant circumstances in China, pre-
fabricated pipes usually account for 30 per cent of the
total needed in the construction of a plant. Pre-fabri-
cation and pre-assembly are applied to other work includ-
ing heat-resistant concrete lining and sheathing of
insulation mnterials and insulation vlocks.

Thanks to the improvement we have made in hoisting
technigues, hoisting of equipment with big tonnage is
now abgsolutely safe. In assembling machines or pipes,
we are now able to hoist complete or combined pieces
rather than do the work piece by picce as in the past.
A convineing example is the 1ifting of high towers.
Before 1ifting and erecting towers, all the atiached
pipings, pletforms, ladders, eleirical and instrumental
items and insulation are pre-assembled on the ground.
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Immediately after the towers are set to their proper
positions, electric current is switched cn and laaps
are 1it up. (Photo 4) By doing this, it can save nan-
power, costs and cuts operations nigh above the ground,
and ensures safe operations,

Pipes can be lifted and insualled in rows and
conduits and ducts in bundles. Pipes can also be pre-
assembled to their consoles to be hoisted as couplete
pieres. The result is satisfactory, too.

D. Establishing strict amanagerial regulations
and tightening quality control

The quality of construction work is an important
part of the maragement affairs, sincc it dircetly
affects the safety in the opcrations of a plant as well
ag its cost of production and profiis., we nave ensured
good quality of consiruetion work by instituting a sys-
tem under which preventive ncasurcs arc adopted to
suppleaent regular, strict check-ups, check-ups by
wvorkers themselves are encouragscd to supplewont clhicek-
ups by qunlity control personnel, and 'thrcc-in-one"
groups (consisting of leading cacres, workers ang
technical personnel) arc organized to analyze and tackle
problems of quality.Inaddition, there is the systen
of job respongihility..




As a matter of fact, quality is the fccus of our
attention in every aspect of our work, from pushing the
total quality control systea and exccuting codes for
related technologies down to technical management, in-
cluding preparing design for construction organization,
examination and approval of drawings and selection of
congtruction proposals and codes.

A1l the people participating in the construction
of a project -- leading cadres, workers and technical
and managerial personnel — are taught the importance
of quality control to ensure the best service to the
user.of thé project: In allitidén, other cunpoirng nre
started to guarantee the quality of the wcrk in Aif-
ferent stages of construction and maintain its good
reputation.

E. Stepping up technical training to keep up with
the development of construction of ammonia plants

The development of agrieulture in our country
requires a bigger development of ammonia industry. To
tackle the technical problems, we have not only trained
a lot of technical personnel from the universities,
colleges and technical schools, but also run various
kinds of short-term training courses for the workers
and staff to raise their technical level. Por instance,
we have orgenized special training courses for our key
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personnel specielizing in 1lifting, welding, erection of
compressors, piping, furnace building and meters and
instruments.Wec'vc invited tenchers from the universities
or colleges, the experienced vechnicians snd cngineers
and skilled workers to give leetures at the training
courses. Through study and discussions, both sides learn
and benefit from cach other. By stepping up technical
training, we try to keep up with the development of

the construction of ammonzi plants,

Por exauple, thousands of competent welders are
deadly needed at different construction sites. Thereforec
we nave organized training courses for the we .ders. ‘Work-
ing hard, they hare acquired sufficient knowledge of
importcd materials and learned to do welding on special
naterials or of special positions. Most of them are good
at work though young, able to do quality welding on more
thon 9C per cent of the pieccs they are supposed tc work
on at just one stroke. Particulariy worth mentioning arec
womcn who account for a significant part of the young
welders. VWorking with care, cfficiency and patience,
they are working with enthusiasm on the construction
site,

Though a developing country, China has built a
fairly big industrial foundation over the past three
decades., Nevertheless, the industry is far from being
able to meet the needs of such a vast, populous country




-11-

country as ours. We are determined to modernize our
chemical fertilizer industry by follcwing our own way,
the way of making full use of our industrial founda~
tion by giving full scope to what is advantageous o

us while avoiding what is not, and of incorporating
advanced experience and technology into our own develop-
ment.

After tne birth of New China, our corporation, the
China National Chemical Constructinn Corporation under
the ifinistry of Cheaical Industry of the Pcople's Repub-
lie of China, has accumulated sufficient experiences in
the construction work over the last threec decades, Now
we are cble to build modern cheuical fertilizer plants,
chemieal plants and refineries to serve the nceds of
Ciina 2ard foreign countrics,

- the end -
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