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I. General asp~ 

At pre3ent, energy shortage has become a worldwide probl.em. 
Its existence is OI a long-termed c~aracter. 

Measures to be ta.ken by different countries to solve ;_t 

depend on their aituations of avai1aole resourceo. 

In pl.aces where h7dro-power re3ources ara available, small 
hydro-power stationz can be established to help t:!e realization 

of rur2.l electrj_fic;,ition. 

Fro::: the vecy outset since liberation in 1949, the Chi.n~se 
Gove:!"!llllent h~s att~ched &I"~at impor-::anc3 co the eAploitation of 
-;;he hydro-po\·rer resources. The develop::ient i~ characterized by 

its large-sea.le exploitation of the widely distributed s~a1ler 
hydro-power re:Jources. 

As a result of the develop~ent of the uachin~ tool industry, 
difficulties to manufacture the equipments for hydro-powar ~ene
ration have been overco J.e. Special research ins~itutes equipped 
with test facilities were se~ up after 1958 to desiGIL medium c..nd 
smal.1 hydro-po;1er e.:;_uipments, such as \'Tatar turbinea, g:ner~tors,. 
speed governors and the auxiliary deVices. The developing tempo 
testified the correctne3s of the \'13.J we have taken for rural 
electrification. 

The long-term developc:.ent of China'.;: hydro-power resources 
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1~ one of the effective measures in the course of China'~ 

modernization. 

China has a rich \118.ter power resources with a total. deposit 
which TJJay generate about 580 ,000 ld\V, of which approximately 
150,000 XV ar~ to be generated by medium and ~all rivers. 

In accordance with the prospect for the development of 

China's hydro-po~er resources,. h7dro-turbine sets rated 6000 lri1 

end under a.re defined as ~ma.lJ.-sized units, and hydro-power 
stations wi:h an installed capacity up to 12,0CO ~JI as siiJall. 
ones. Units bel.ow 500 ~iV capacity are regarded as generating 
sets • for ~icul.tural :purpose~ ", and those with .c3.pacities 
from several kw up to 200 k.v are considered as micro units ( or 
micro sets ). They are smaJ.l.-sized and ea.3y to transport. 

Since 1958, China hc.s con3tIUcted more than ao,ooo sm.al.J. and 
micro hydro-power sta.tion3 ?ri th a total -capacity or 5 ,aoo b..'Vl. 

llost of them are built by the people's coum.unes at the county 
level and they are used by the cc:.""JIIUD.e members. Hydro-power 
generatinS UD.its with capacitieJ beJ.071 500 kw account for more 
than 60 % of the above-mentioned numbers. They supply the elec
tric r:iower for the local industri~s and small workshop~, for the 
application of grain drJing, wood-cutting, oil ertrzc~ion, ligh
ting and fi.L:J.-showing, etc. A number of peo1le's c~mmunes have 
set up s::a.11 hydro-electric powe. stations wi~h capacities up 

. - , 
to 1,000 kw or mere. $Uch people's comounes have developed 
their own local L""l.dustr:'es, commune-run S!ila.11 factories or work
shops and other aide-occupation industries. This is one of the 
ways to reiriforce coI:J!:IUile's economic stren~h. Uost of the s.::ia.1.1 
hydro-power stations run by cou:ities or people's ~o~unes have 
already shaped t•p their own network for potter supply. Thus, 
wherever disperGed ~ater po~er resources are avail.able for power 
geL.eration, the inves-tment for the network could be 3}-a.red. 
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Appro~tely 5~ :..: the c:iu."lties in China, i.e. a.bout i, 100 

in number, are reported to have the hydro-power resources with 
the p_~t ent ia.l ca.p~i ty _; 1 J, JOO kw p :::wer supply -Jr even nigher· 

In these counties, efforts are being made to have t~e station 
with 10,000 kw ir~~tall.ed capacity. -tfith about 10,0CO kw of 
electricity availal)l.e in a cou."'lty, ·the in.itia.J. requirement of 

power supply for it3 industrial and ~'"Ticultu:::-a.1. requirement is 

met. 

The develop~ent of s~ ~ m~cro-ayd.ro power st~tions has 
not only solved the po~er supply for the people's co:umunes but 
also has the ad.v2.!l.tage for ~ulti-p-~rpose requirements, for examp
le, the simult2.!leous development of its fora3try, ~g:ricu1ture, 
livestuck fa_~ing, fishery and other co~.llle-run ind.U3tries. 

No\7, a great !l.u=i."ber of people's comrau.nes in the rural a.r€las 
prefer to develop small hydro-power generation stations instead 
.~ ~~-5 -1 -~"a~~ting sets ~eca.use of its fuel cXpc:ise, CJ.f:icttlt 
"• ~·- -• c--*--

.iland.lill.6 and c.:.mpl.ica.~..:d :na.ii:.tanance. F~r example, the fuel 

consumption for a 120 EP diesel engine, operating 10 hours per 
day, is 240 kc; die.Jel oil, the to"t;al cost for fuel consl.I!l:ption 
exceeds 2,000 Yuan ( the unit of Chinese currency ) ~er month. 
The cost of electricL.y is approx. 6-7 cents/kwh, which is a 

great burden to the com::::ru.ne members. In addition to the low cost 
0f 1-j c~nts/k"•n, th; "small nydro-power genera.ting se~s nave ~n~ 

adva.n~age of no fuel is needed, and i.t is reliable in performance, 
simple in I:l3.iil.t~n.ance, frae fro~ contamination and high efficiency 
over the \"ride range of load variations e:r:pe.rten~ed in electricity 

supply. 'i'J:lerefore, the peasants in the rural a~eas prefer to 
develop it. The return 0f ir.vcs::::cr.: ~ :ir a small hydr0-pmter 

ststio~ is between 3-4 vears. At present, any county or people's 
communes, '.'ihere the nya.ro-power resources are available, '.7ill. 

exert every effort to build sr-3.ll hydro-po-..w~r stations. 
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Without electricity, it is impossible for a county or a 

people's cocmune to make any long-term planning and develop~ent. 
That's the reason ;7hy the small hydro-electric po~.·:er is developed 
at an exceedingly fast tempo. 

The annual. manufacturing capacity of the small hydro-power 
generating equipment is more them 1 , 000 vm, and China has a staff 
specialized in ita producti.on and design work, as well as in 

research and development. They have welJ. a.ccu.:m1ated nearly 
thirty years experi~nces in ::ianufacture, Fu:!"'ther improvewants 
are expected in this respect. 

II. China's nresent status for the develone~t of s!:lall ~~dro
"00':1er eaui n=.ent 

Before liberation, there wasf ew capacity i!l the manufacture 
for smalJ. aydz-o-po·:ier generating 3et.3 in China.. .ll1:1ost a1J. the 

eq_uipment were i:lported. In 1952, -:he first 800 lc.7 w,:-i.ter turbine 
generator sets ~ere produced, and in 1954, we began to r:ianufac
ture the 10,000 kw hydro-elect=ic sets wi.th a head of o~er 30 ~ 
high.-

Due to the abundant hydro-i;ov;er resources, and big di.ffe-
1·ences in its hydrographical diversity, appropriate measures 
must be taken in orrle'.'t" to !leet various requirements, other;ti~e 

the result vliJ..J. be a great variet7 of different models,and tJl)es 
whif"..h makes th.:! nass pr1'j 1.:i.uction very di:!:!icult. Begi:ming froa 

1972", standardizati·.Jn v! th.t: bydN-power generating equipment 

W?S IIW.d.e. Since then, unified d.e5i;n \'1ork ~ practiced on a 

national. scale and strict quality requirement for the products 
has been de:"'ined. The head r2.!lge for the various tnies of wa.ter 
turbine generating sets 13 limited be~~een 2.5-400 ~eters, and 
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the output:; of '::hich are between 12 - 12,000 I::i:r. 

Recently, ;7e are C.evelopi.:':!.g the tubular turbi:.c s:::ts, which 

are especially zui table for ve_-:y l;;w ni:::ads 'Iii ~h la.rg~ !"Lw ::-a"tes. 

In co;:tparison with the c;:qnventional v~rtical-sb.a!'t Kaplan sets, 

the tubular types ~.ave the advantage of higher efficiency in the 

district of large flov1s. The tubular tu::-bine set is still under 

research and develop~ent stage, especially the mediur:i and sma.1..1-
sized ones. liany techn.ic~.u. problens are to be solved for further 

bproveaent. 

A. bulb-'tn>e 'tubular turbine set uf 10,wv iat wita the run-

ner dia:!eter of n, : '>. ~ =eters is just under construction. 
Another snall bUlo "tYJ>e a.na exp-:ri!:!e:ntal tubular turbine set for 
a tidal po~·;er St'=-tion will SOO!l. be put into operation. It cas 

a-:i output c~ 500 kw and the run..~er dia..~eter is n1 2.5 m. 

fie are aware tha-.; the mic:-'.)jJy.i!-o genera.ting sets vitb. -;b.e 

rating capacity fro!.l ~everal up -+;" 200 k-..- is worthy to be deve-

1_£ped, e3pecially for t~e~e countries where enerb""Y resources are 

li."llited aL.d the !1ydro-power resources are widely scattered. 

I.a Ch.ina, tr..e ~1ater turbines are divided, ?ccording to their 
sizes·, into two categories: the " large-medium " and the " medium-

small "· For the latter type, the spec~Iic speea ns between tne 
different runners are sooe·:1hat wider then ~hat of the large-, 
mediu::i type. For reactive turb?--nes n

5 
~..re raneed froo about 100 .. 

up +.o 760 with e .I'U!l!ler!: types, while the blpulse -:ype has 4 

runners ty;>es. 

Recently, a resea=ch in~titute in Tianjin has turned out 

seve'.'.:'U ne;·1 types of oi::.i-hydro elect=ic g:nera~or sets with 

capacities fro~ 1 - 20 k~1, accor~inG to the heads and flot;n"ates 
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of the sites. Efforts have been devoted to develope designs 
for, such equipments. Thousands of these units are producec 
annua1.ly. they are much welcomed to those who live in the 
mountainous.regions. 

At present we are producing water turbin~s generators, 

.stJeed covenors and aux11iarj equipments. Further more, we are 
suppl~ ..ug complete sets including elec~rical o.;>ntrol parts, 

transformers, swi~ch gt:ars ~tc., for better service for our 

rural electrification. 

III. 1Jle tJrostJect and lon~-te'!'Ill develou11ent of China's sm..."11. 

h:;ir o--oo•:;er generating eg~itiment 

China is very 2-bundan.t in her h~;dro-1 ::>wer resources. But 

up to now onJ.y 3% of the tota.1 :-ese:;v-= is being expl::i~~ed. 

~~erefore potentiality for it~ further development e:d.sts uot 
onl.y in the micro tnie, but medium and large type as \Veil. 

China's energy policy is the ~ir::rultaneous development of 
hyd:o-power generation and thermal-power generation, and of 
large, medium and '>mall type of uni tu. Pr-;.crity is given to , 
those areas \vhe:re medilm and small hydro-power rezources are 
available, so as to reli=ve consi dt.•rably the burden for the 
national 6 rid, and to :rupply the ~ower nei:!d.ed to deve1ope in

dustry and agriculture on the county and people's commune level. 
If over one thousand counties in China cou.J.d bP. equipped \'Ti th 
aydro-power station with an installad c~pacity of 10,0CO kw each: 
one can i..ma€'..ne how i.!!lportant roll? they are soing to play in the 
realization of ,. four modern~zations ,. of our ccuntry. Our main 
target now is to make our efforts for the rapid establizh.ment of 
,. 10 ,000 kw hydro-electric poweI· in th.a counties w, which is also 

' 



the prospect for the development of s~all hydro-po~er resources. 

For the construction of small and I!l.icro-hyiro po~e~ station~ 
by counties and people's coemunes, the Chinese Govermnent's poJ.i

be ~arized as follows : 

t. Wherever the ~ater re3ources are pro!!lised, the ~overnment 
i.."l.;iels t? ins'tall small or micro-hydro power stati:ms which would 

not on1y step up the productions of industry and agriculture, but 
also raise the income and living stc.ndard. of the local pop1.i.la
~ions. 

2. Huge amount of state loans with lo~ interest is dedic~ted 
a.:mually ~o people's co~une3 that enga£e in constructing the 

afo~esa~d stations. 

3. To the :plant3 that produced hydro-electric puwer instal
lations and equip~ents, tee govern.men~ would give ti!ii~ly and 

appropriate investments t:i increase production. 

4. With the SIJall and microhydro s"tations that a.re i:itegra.t~d 

into tne national grid, tne state would supply electricity with 

a. pr::i:vileged c~2.rge in order to promote rural e~dctrif'icatior.. 

Production of China's hydro-electric sets is con.sw:ied mainly 
in the home market. But certain amounts have been expotj:ed to 
developing countries in recent years. In face of the Ull.3table 
resources and fluctuation of petrolew.i prices, thsre are also such 
problems as conta.:nination and the supply of electrici~y to remote 
region3, the cooprehensive utilization of water resources and the 
prorainent a.Ci.vantages of developcent of hydro-electricity. China 
has listed the increasing .3mall and cicro-hydro electric equip
ments as one of the leading itecs i.n develo~~ent. The ad.vantages 
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of' smaJJ hyd"":'o-e1ectric power would be increasingly recognized 
by the developing countries. China's experiences in constructing 
small and microhydro power stations could be of use to other 

countries. 

Due to the varieties of our water resources, our cydro
e1ectric stations and their equipments as we11 as the experiences 
there of are quite different too, and we will inSistently make 
improvements and perfections. \'If:: heartily i.'Te1come hydro-electric 
erperts of developing countries to visit our country, and render 
our s~-rvice in cooperation and. swapping experiences in tec!l.niq,ue. 
As one of the me:~1ber;3 of mm as well as the IEC, China would be 

much obliged to take an active part in various international. 
activities in hydro-electric IJroj ect and dci her best. 

. - ., - -
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