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Abstract 

This paper rresents the devclop,.icnt, sallcnt features 
and concrete ~e·thc:!~ cf buU.t1t!"'~ nitrogenous fertilizer 

plants in China. 

1. OUTLINE OF THE DEVELO~ IN BUILDING OUR NITRO-
GENOUS FERTILIZHR INWSTRY 

The People's Republic of China has devr·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 C'f 
such construction step by step. We began the endeavour 
to develop such ability in early post-liberation years 
by Tebuilding two plants left over from old China to 
reSUble production. The task force specializing in the 
construction of nitrogenous fertilizer plants grew 
~~f~ly ir- r-U!::'.tur:;rs and strength in tho 1950' s and 60 's 

when plants producing an annual output of 5,000 to 
60,000 tons of 8ClDOnia were built all over the country. 
The construction of plants with an annu.~l production 
capacity of 300,000 tone 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 vorksd at the construction sites of 
the large imported plants. Through practice we have accu­
mulatud 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/yC3r ammonia plant 
within one y(~ar, and a plant producing 60,000 or 
300,000 tons needs only two or three years• 
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2. SAILENT FEATURES AND SJME CONCRETE METHODS OF 

CH.INA'S CONSTRUC~rION OF NITROGENOUS FERTI:IZER PLANTS 

In building nitrogenous fertilizer plants, we 
st:rive for high speed of construction and good quality 
of the work, by following the principle of keeping the 
initiative in our own hands and relyi:lg on our own 
efforts, by acquiring ndvnnced ex~erience and using it 
in the light of China's concrete conditions and by adopt­
~-ng su~h '!!.etl:()dS which are within our reach and raoeting 
the technical requirements of our nitrogenous fertilizer 
indt..Stry. 

Chemical fertilizer plants, the nitrogenous plantn 
in particular, call for extensive use of !~pecial parts 
and equipment - parts that are able to stand high tem­
perature and prea~ure and equipment that is large in size 
and can perform heavy duties, with high rotational spcea 
and precision -- as well as self-control, self-adjusting 
systems. These are difficult to design a.nd manufacture. 
Requiremen~a for on-site construction, transportation, 
erection, assembli.ng nnd callbration are very strict too. 
It is particularly difficult , for exs.m.ple, to veld high 
pressure and teopernture-resisting ma.terials,transport 
and erect heavy-duty equipment, install high-speed 11ac~ines 
and test and adjust self-control systeas. 

Large numbers of co1..1petent managerial and technical 

1 
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personnel are needed in building such plants, and su are 

skilled workers -- welders, crane operators, asseabling 
workers, pipe titters and in~trwaentoen and inspectors, 
Aleo needed are large transport, hoisting and lifting 
equipaent, L'lllchines and tools of ocdiua and s.anll ~izc 
a.~d testing and adjusting instruoents of hi;;h precision. 

In accordance with the industrial ~d technical 
level of our country, we hnve adopted so~e scientific 
and effective managerial and construct,ion 1Jethods in 

o~der tv enSl.lre smooth construction of these ol~~ts. 
These methods are as following: 

A. Based on the specific conditions of each pl'lnt, 
the theory of operational rese~rch qnd the Progrn;i~c 
~alua.tion and Review Technique (PERT) is use ~. to guide 
tha construction of these pl~nts. 

This ueans that we a.n~lyzed in grc~t de+,~ils every 
step and procedures in the construction of ~ pl~nt ~nd 
found out th~ir inter-relntions, and this process cr1P.blci 

us to pinpoint what was enllcd the "main paths", or 1 tc:.13 
of work which were of an overall sitinificnncc. Then a 
time table v.:>uld be worked out for the cor.iplction o~ tl10 

ita~;ia one by one. Clulngos and ndjustr.10nts uere mn.de to 
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the time table whenever thing~ unexpected happened. In 

order to get nn opti~ construction proposal, we used 
charts and math models to indicate the actual situation 
at the construction site, on the basis of whioh we made 
simulating tests by means of feedback control. Also im­
portant to the preparations of the construction proposal 
was an inve$tigation into the condit!o~s under which a 
plant wa~ to be bu:ilt - .. the surrounding natural condi­
tions, the sooial environment, trPJI~port ~onditions and 
the competence of the staff, Preparntions for the early 
stage of the constru~tton, such as cneincering design, 
order for eq11ipment and materials, construction arrange­
ments, aE well as unit co~s~in~ir.~ and test run were 
3lso regR.rd<j as an inlport'.lnt part of the PERT and written 
down in the overall constI'\lOtion proposal. 

ille also prepared a echematic chart indicating the 
planning for the cocpletton of the part of work which 
affected tha entire construction. Por ex8Llple 1 in buili­
ing an a.'Jllilonia plAnt ueing natural gas as feedstock, 
efforts were concentrated on the primary reformer, which 
was regarded ae tho factor affecting the antin work as 

• • 
it called for a long eon&truction period and a largo 
runount of labour done in close coordination by people 
working on a cultitude of jobs. When proper arrangements 
were made , the construction period of the reformer could 
be cut down from seven to nine months to only aix. 

1 
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In ex94ut,t.ng the PEP~ an<l p~~ng the "main 

;a•", ,re ~d oloee attention t~ en~ing the pro.per 
sequen01! of the ~an..-ruct~9n VCU"k under~und and above 
thfit grol111d~ We peW,at in ~oh eequencae "tirst under­
ground. and then above Cl"Q\Uld". In t~a way~ ve succeed .. 

•. . .. 

~d -.n k9ep~ the CC1DStf-U#tlon tti•e cle~n and in good 
order EUJd the roads unobstrt.iCted. . . -

.B. Using equiFment and teohnQlogy available in 
Chinn to transport and.lift oversized and ovoJ'Weight 

items 

China 1a va~t and has complictited te·.·raine and 
.poor transportation~ Because.of tbils, jt is impossible 
··for<us to transport and 1J."1't all the ·overJized and ·over­
~~ht item_q by_using conventional higbway platform 
trucka and heaVf cran~~· Ir.stead, the work has :o be 
done by using 1'hatever is available in Chin& in the light 
ot the condit~ons of different localities. 

An example 1~ the tpansportntion of a 340-ton 
ammonia converter trom Sh$ngha1 to the oonstru.ctiQn 

. .··· 
site of ~he pla,nt !n Chengdu,Sichuan province. In Shailg-
hai~ people managed to load ttiis ammonia oonverte:r onto 
a barge, which then sf4,.lod upstream along the Yangtze 

River to Leshan, Sichuan province. In Leahan, it was un­
loaded from the barge and placed on a platform trailer 
bound tor Jia,iang, where a train wa~ ready to get it to 
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the destination, Chenedu. In the entire process des­
cribed as "four unloadings 3..L,d three loadings~, in addi­
tion to the modern handling equipment, we effectively 
use all the available conditions, such as ebbs ~1d flows 
of the sea and sliding the equipment onto platform 
trn!ler3. (Photo 1) 

Gin, poles hnvc also bo0n used in lifting major 
items. Compared to the ~onvcntional double-gin pole 
method, it saves hA.lf the tools nnd machines, talces 
less time and the cost is only 60~ of that of double­
gin pole raethotls.(Photo 2) 

We have even succce1ed in lifting items wcibhin.; 
up to 100 tons without using a ~inglc gin pole. The 
iteo to be lifted is placed horizontnlly on the ground. 
Using a "Ri" frru;ie, a sliding rail set and a hinge point, 
the workers push it up n.nd rn."lke it ~t-:>.nd verti~alJ.y and 
then move it to tho p.:-oper position. This sliding push­

up r:ietbod without nnchor point reduces still further the 
use of labour and the nUClber of machines and tools. 

Buoyancy of uater and cir pressure ca.n be us£u to 
a~scr.ihle somA 1 tcms, such ns big oil to.nk.8 or cylinuri­
Cfll stcr!l0e tc.nk.s. ':le can ach:!.c>vo the purpose by tilling 
the oil tMk or storf'.co tn.nk with water or compressed air. 
In each cnse the mrucilnum height +.o be n;i,ised was 25 
met ors ruiu tho tctn.1 waie;ht over 100 tons .. (Photo 3) 

l 
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c. Using ~re-fabrication and pre-assembly 
to save manpower and shorten the~construction period 

Piping ·.isua;tly accounts tor 40 per cent of the 
total amount of work involved in building an a.cconih 
plant. It is labour-consuming and taltes much time. 
Beceuse of this, piping is of key importance to the 
entire project. In China, pre-fabrication anj pre-a&semb­
ly of pipes arc done at the construction site. In thi~ 
way, we have speeded up the construction and a~ved money 
while ensuring quality in the work of fabrication and 
welding. Under the presant circumstances 1n 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 cenorete lining and sheathing of 
insul~t!on m.~+.erials and insul~tion olocks. -

Thanks to the improvement we have made in hoisting 
techniques, hoisting of equipment with big tonnage is 

now absolutely safe. In assembling machines or pipes, 
we are now able to hoiat complete or combir1ed pieces 
rather than do the York piece by piece as in the past. 
A convincing example is the lifting of high towers. 
Before lifting and erecting towers, all the attached 
pipings, platforms, ladders, elet-rical and instrumental 
1telll8 and insulation are pre-assambled on the ground. 

l 
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Immediately 6fter the towers are set to thoir proper 

positions, electric current is switched on and lamps 

a.re lit up. (Photo 4) By doing this, it can save ran.n­
pover, costs and cuts operations lligh above the ground, 
and eneurus safQ operatio~s. 

Pipe.~ c2.ll be lifted ~d instal.lccl in rows and 

conduits and ducts in btlndles. Pipes ca.r-1 also be prc­

nssembled to their consoles to be hoisted as co~plet,c 

pte!'es. The rr;sult is satisfactory, too. 

D. Establishing strict .tJ18.Il<'.GOri~l regul2. tions 
nnd tighteninG quality control 

The quality of construction work is an importcmt 

part of the rnane.geoent r:..ffnirs, sine~ i'i; Jiructly 

affects the safety in tho operations oi' a plant as ~·icll 

as 1 ts cost of production nnd profits. ;,;e J.1UVC ensured 

~ood quality of cons~ruction work by instituting a sys­
tem under 'lfhich preventive nvr~sure:s arc adopted t() 

suppleraent reg.ilar, strict check-ups, check-ups by 

workers them.selv8s a.re encoura-c5G<.l to suppluwc.:nt cl~cck­

ups by qu~lity control personnel, ancl ''thrcc::-in-onc" 

groups ( consistine of lending c".lC.rus, workors en~ 

technical personnel) arc orgn~1izud to anulyz0 and tackle 

problems of quality. In .addition, tlwru ls the systfaJ 
of job respon~il:>ility •. 

1 
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As a matter of fact, quality is the focus of our 
attention in every aspect of our work, from pushing the 
total quality control system and executing codes for 
related technologies down to technical management, in­
cluding preparing design for construction organization, 
examinati~n and approval of drawings and selection of 

construction proposals and codes. 

All the people participa~ing in the construction 
of a project -- leaning cadres, workers and technical 
and managerial personnel - are taught the importance 
of quality control to ensure the best service to the 
user. of the project; In a 1·li tibn., other c:~r..;t.o..icna :ire 
~tartei to guarantee the quality of the. wcr~ in 1if­
ferent stares of construction and maintain its good 
reputation. 

E. SteppUig up technical training to keep up with 
the development of construction of amr.ionia plants 

The develop~ent of agriculture in our country 
requires a bigger development of runi.nonia industry. To 
tackle the technical problems, we have not only trained 
a lot of technicRl personnel from the universities, 
colleges and technical schools, but also run vnrio~ 
kinds of short-term training courses for the workers 
and staff to raise their technice.l level. For instance, 
we have organized special training courses for our key 

1 
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personnel specializing in lifting, welding, erection of 
compressors, piping, furnace building and meters and 

instruments.Wc'vo invitad teachers from the universities 
or t.:olleges, the experienced technicians end engineers 
and skilled workers to give lectures at the training 
courses. T~ough study and discussions, both sides learn 
and benefit from each other. By stepping up technical 
training, we try to keep up with the development of 
the construction of runmonai plants. 

For exa.uiple, thousands of competeTJ.t welders ere 
deadly needed at different construction sites. Therefore 
we have organized trnining courses for the wf'-.ders. ~lark­

ing hard, they ha·re acquired sufficient knowledge of 
imported materials and learned to do •elding on special 
onterials or of special positions. Most of thom are good 
at work though young, able to do quality welding on more 
th~ 9C per cent of the pie~cs they are supposed to work 
on at just one stroke. Particularly worth mentionir.ig ore 
women who account for a signif icRnt part of the young 
welders. i/orking with care, efficiency antl patience, 
they ~re working with enthusiasm on tho construction 
site. 

~"hough a developing country, China has built a 
fairly big industrial foundation over the paat three 
d.ecades. Nevertheless, the industry is far from being 
able to mo€t the needs of such a vast, populous country 

11 
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country as ours. We are determined to modernize our 
chemical fertilizer industry by following our own way, 
the way of making full use of our induatrial founda ... 
t:.on by giving full sc·Jpe to whst id advant~geous -co 
us while avoiding wh~t is not, and of incorporating 
advanced experience an1 technology into our own develop­
raent .. 

After the birth of New China~ our corporntion, the 
China National Cheuical Coostructi0n CorporRtlon under 
the i·li.nistry of Che:1ica:!. Industry of th& People's Ropuh.­
lic of China, hns accumulated sufftcient experiences in 
the construction work over t~e last t,hree decades, Now 
we are c..ble to build modern cheuiical fertilizer plants, 
chemical pl~nts n."1~! refineries to serve t!'le n<:ed.9 of 
China ~~ :foreign countries. 

- the encl -
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