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Some Economic Considerat ions in the Design Commissioninja; 

and Operation of Power S ta t ion Containing Large Generating Units 



Summary 

The paper d i scusses b r i e f l y the a l t e r n a t i v e types of genera t ing p lan t 

t o be considered when ex tens ions t o an e l e c t r i c i t y supply net?/ork are in mind, 

and then concentra tes i n d e t a i l on the economics of supply from o i l j coal or 

g a s - f i r e d s t e a m - e l e c t r i c p l a n t . A number of mat ters t o be considered v/hen 

determining the s i ze of new u n i t s are descr ibed and examples are quoted. A 

t ab le of the new genera t ing p lan t un i t s of 100 ttf or more ordered by the Cent ra l 

E l e c t r i c i t y Generating Board in Great B r i t a i n i s g iven , and i s i l l u s t r a t e d 

g r aph i ca l l y . The paper goes on t o d iscuss both the cos ts of new plant over 

the range of s ize from 30 MW t o 550 Mf and the e f f i c i e n c i e s t h a t can be 

expected. Curves r e p r e s e n t i n g the r e s u l t s of p r a c t i c a l experience are given, 

Tho Author ' s f i rm are consul t ing engineers r e spons ib le f o r the design 

and cons t ruc t ion of the f i r s t s t a t i o n in Great B r i t a i n t o use 120 i®J reheat 

u n i t s , Tv70 design i n v e s t i g a t i o n s , one of methods of d ispos ing of ash and dust 

from t h i s c o a l - f i r e d s t a t i o n and the other of the c i r c u l a t i n g T/ater system, are 

described in some d e t a i l t o i l l u s t r a t e the nature of the work f o r which the 

designers of now i n s t a l l a t i o n s become r e spons ib l e . A d e s c r i p t i o n of tho 

stops taken by the p lan t ovmers to t r a i n the operat ing s t a f f i s follov/ed by 

notes on commissioning and s t a r t i n g procedure and ea r ly opera t ing r e s u l t s , 

A s t a t i o n which w i l l be the l a r g e s t s t e a m - e l e c t r i c poT/er s t a t i o n in 

Latin América i s now under cons t ruc t ion in Buenos A i r e s , Tho paper descr ibes 

the form of the con t rac t betv/een the purchaser and the p r i n c i p a l manufacturers 

and of the o rgan isa t ion s p e c i a l l y se t up t o dea l exped i t ious ly T/ith the design 

and cons t ruc t ion work and concludes ¥;ith desc r ip t ions of tho design of the 

s t a t i o n and of tho major p lan t i t ems . 
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PlanninR Extensions t o an E l e c t r i c Supply System 

Determination of the most economic way of meeting the demand f o r 

e l e c t r i c i t y involves considera t ion of many d i f f e r e n t schemes. D i e s e l - e l e c t r i c , 

o i l , coa l j or gas f i r e d s t e a m - e l e c t r i c , nuc lear , and hydro -e l ec t r i c generat ing 

plant may each need to be considered in the circumstances of the p a r t i c u l a r 

pro jec t before any f irm decis ion about the type of plant to be employed can 

be made5 and of course each may involve the prepara t ion of a l t e r n a t i v e schemes. 

The cos ts of d i e s e l - e l e c t r i c and o i l , coal or gas f i r e d s teaf l i -e lectr ic 

plants vary xvithin reasonably v/ell defined l im i t s and d i e s e l p lant i s su i t ab le 

only f o r r e l a t i v e l y small s t a t i o n s | the cos t s of the l a t t e r are considered in 

more d e t a i l l a t e r in t h i s paper . The cos ts of hydro-e lec t r i c p l an t s depend on 

the s i t e and cannot be gene ra l i sed . Nuclear p lan t costs are proving s u b s t a n t i a l l y 

higher than was a t f i r s t expected | i t was recen t ly s t a t ed tha t the f i r s t commer-

c i a l nuclear s t a t i o n in B r i t a i n , now nearing completion, w i l l cost $5^0 U.S. per 

m sent out , including the i n i t i a l f u e l charge although l a t e r s t a t i o n s v / i l l cost 

l e s s . Such copts in the country of manufacture do not o f f e r grea t prospects 

for the uso of nuclear plant in l ess highly developed countr ies where c a p i t a l 

i s usual ly more d i f f i c u l t t o obtain and more expensive. 

The decis ion to cons t ruc t a large s t eam-e lec t r i c povjer s t a t i o n close 

to the centra of Buenos Aires was made as a r e s u l t of such cons idera t ions . The 

nearest hydro-e lec t r i c s i t e involves seve ra l hundred ki lometres of high voltage 
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•fcransniissioiij, and a?/aits a j o i n t p ro jec t with Uruguayj while nucloar p lan t 

¥/ould e n t a i l abandoning a s i t o adjacent to the load. 

Oi l , gas3 or coal are a l l ava i l ab le in Argentina and which w i l l be 

used w i l l depend on cos t . 

One of the e a r l i e s t decis ions to be made by the engineers responsible 

for tho bui ld ing of new s team-e loc t r i c generat ing un i t s i s to determine the out-

put capaci ty of tho new u n i t s . Nunerous s tud ies of t h i s type have boon published 

by power supply engineers and of course many more s tud ies have been made*. Tho 

problem can be considerad in the form of an abs t r ac t study in the maimer of 

Kirchmeyor or of Donkin and Margen^ but the severely p r a c t i c a l problem of deciding 

what s ize to spec i fy f o r the next un i t usual ly c a l l s f o r de ta i l ed comparison of 

a nujnbor of p a r t i c u l a r cases . 

Kirchmeyor suggests tha t the capaci ty of each now uni t should bo 

somowhore between a seventh and a four teen th of the t o t a l output capaci ty of 

the system and t h i s broad i-ule i s borne out by tho experience of the author'^s 

* See, f o r example J-

KirchmeyerjMello-_, O'Mai-a o.nd Sterenson^ "An Inves t iga t ion of the 
Sconouic C j . z c of CtCcim-Electx-ic Generating Units" , A ^ I . E c S o j 1955» 

Donking and Margonj "Economic Plant Sizes and Boiler Sot G-roupings 
on tho Br i t i sh Grid'% 1951= 

Sloe J '-'Econom.ic ¿a s i s and Character of Stean-Turbine Design'". I„E.Eoj 
1955. 

Haldane and Blackstone, "Problem of Hydro-Electric Design in Mixed 
Thermal-Hydro-Electric S3.'stoES,'" I .E.E.p 1955» 

Broijyn and Boothj "Goal and Oil Fired Power Stations ' '^ B r i t i s h E l e c t r i c 
Pov/or Conventionj 1957. 



- 3 -

f i rm ill many p a r t s of the ^yorld. However, when the system i s la rge i t i s 

o f t en the case t h a t no p lan t i s a v a i l a b l e of s u f f i c i e n t l y l a rge s i ze t o 

conform ¥/ith the ru l e or the in t e rconnec t ion i s not adequate f o r the whole 

system t o be considered as one. An example of t h i s s i t u a t i o n i s provided by 

the 3,000 M7 system owned and operated by the Cent ra l E l e c t r i c i t y Generating 

Board in B r i t a i n , To secure the g r e a t e s t economy the Board i s cont inuously 

p ress ing manufacturers t o design and manufacture p lant of i nc reas ing s i ze and 

e f f i c i e n c y . Table 1 l i s t s in approximately d a t a l order the new power s t a t i o n s 

to be commissioned by the Board in the decade 195^/65 and f i g , 1 i l l u s t r a t e s 

the manner i n which the s i ze of u n i t s ordered i s grov/ing. Tvro s t a t i o n s of 

p a r t i c u l a r i n t e r e s t are Drakelo?/ C? t o operate wi th s u p e r c r i t i c a l p re s su re ; 

and Thorpe Marsh, \f/here the only two l i n e (c ross compound) u n i t s proposed by 

the Centra l E l e c t r i c i t y Generat ing Board are t o be i n s t a l l e d . 

The p r i n c i p a l advantages t ha t accrue from use of the l a r g e s t un i t s 

n.nd tho most advanced steam condi t ions a r e , of course , a r educ t ion in cost per 

k i lowat t i n s t a l l e d and an improvement in e f f i c i e n c y . F ig , 2 shows the costs per 

kilowat'ü f o r plant i n s t a l l e d in B r i t a i n f o r the range of b o i l e r / t u r b i n e un i t 

piiiGs from 30 M7 to 550 Numerous u n i t s in the s i ze range from 30 M?/ to 

120 iW have been commisioned by B r i t i s h manufacturers and in t h i s range the 

curve r ep re sen t s the r e s u l t s of much exper ience . For l a rge r s e t s c o s t s are 

based on a small number of u n i t s and s t a t i o n s and the curve in t h i s region i s 

not so c e r t a i n . 
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TAB IE I 

CEJJTRAL ELECTRICITY GENERATING BOARD COMyilSSIONIMS PROGRMaiE 

Numbers and s izes of u n i t s in Wi 

Power Sta t ion Date f i r s t 
uni t run 

F ina l 
i n s t a l l a t i o n 

Steam 
Conditions 

No. X s ize kg/ cm2 OC 

Gactle Donington 1956 6 X 100 105 565 

Ferrybridge B 1957 3 X 100 105 524/510 
Tfi l l ington A 1957 4 X 100 105 565 

Blyth A 1958 4 X 120 105 537/537 

Aberthav; 1959 6 X 100 105 524/510 
Agecroft G 1959 2 X 120 105 537/537 
Drakelow B 1959 4 X 120 105 537/537 
High Marnham 1959 5 X 200 165 565/537 

Belvedere i960 2 X 120 105 537/537 
Northf lee t i960 6 X 120 105 537/537 
Ruge ley i960 5 X 120 105 537/537 
Skelton Grange B i960 4 X 120 105 537/537 
Staythorpe B i960 3 X 120 105 537/537 
Uakmcuth B i960 3 X 120 105 537/537 

Padiham B 1961 2 X 120 105 537/537 
I7est Thurrock 1961 2 X 200 165 565/537 
Wil l ington B 1961 2 X 200 165 565/537 

Blyth B 1962 2 X 275 162 565/565 
Richborough 1962 3 X 120 105 537/537 

Bankside B 1963 1 X 120 105 537/537 
Thorpe Marsh 1963 2 X 550 162 565/565 
West Thurrock 1963 3 X 300 162 565/565 

Blyth B 1964 2 X 350 169 565/565 
Drake lov/ 1964 2 X 350 169 568/568 

Drake low C 1965 2 X 375 246 593/565 
Tilbury B 1965 4 X 350 162 565/565 
West Burton 1965 4 X 500 162 565/565 
Not yet announced 1965 4 X 500 162 565/565 

* ¥ihere two temperatures are quoted the second i s the 
reheated steam» 

temperature of 
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Costs of the very l a rges t u n i t s are complicated by adoption of double furnace 

bo i l e r s and two-l ine un i t s which do not give such a large saving as an increase 

to the same output capaci ty on a si.ngle l i n e . Eight s i n g l e - l i n e 500 M¥ un i t s 

have recen t ly been ordered in B r i t a i n . Appropriate add i t ions in costs fo r 

t r anspor t and e rec t ion should be made when the t o t a l cost of new plant t o 

a Latin Americ8,n purchaser i s needed. 

The range of s t a t i o n e f f i c i e n c i e s t ha t have been experienced and 

are expected in Br i t a in i s shown in f i g . 3. One e f f e c t of adding highly 

e f f i c i e n t plant t o a supply system and running i t as ex tens ive ly as poss ib le 

i s to reduce the energy output of the e x i s t i n g s t a t i o n s with the r e s u l t t ha t 

the mean e f f i c i e n c y of generat ion by the system as a whole i s improved. 

This i s i l l u s t r a t e d in f i g . 4 which shows the e f f i c i e n c y of generat ion a t the 

s t a t i o n v;hich happened to be the most e f f i c i e n t in B r i t a i n during each of the 

l a s t 10 years and the mean e f f i c i e n c y of generat ion of the whole system. 

When the system to be extended i s of the order of s izes prevalent 

in Latin America a de ta i l ed study should bo made of each extension before 

rea-ching a decision» 

S t a r t i ng v/ith es t imates of the r a t e a t which the load i s l i k e l y 

to grow the planning engineer w i l l consider the way in v;hich un i t s of two 

or th ree d i f f e r e n t s i zes can be in tegra ted with the system throughout the 

p lantas l i f e and ca lcu la te the present value of any d i f f e r e n c e s in operat ing 

costs„ Though nev/ un i t s may be more e f f i c i e n t than those e x i s t i n g i t i s 

r a r e l y poss ib le to take f u l l advantage of the improvement during every hour 

of the p l a n t ' s l i f e . Spinning apare must be ava i l ab le to meet the load in 



u 

lâ 
U 

m 

•¿Í 



e 

m 

lij 

! 
f j l ! 

r i o H 

j 

) 
t 
1 
Í 

M S A N OP 
ALU STATÜ 

ra 1 

D N S . 

! 

1 1 

1 1 

i ! 

I 
f 
j 

! 
! 

S 

1 

1 

i 1 
1 

1 

t t ? « i 1 i r 1 1 

52 53 54 SS 57 
YEAR. 

BEST MEAf^ G t i 

EFFICIEMCIES 

59 6 0 



- 10 -

•the event of suddon breakdora, causing par t load operat ion to a g rea te r or 

less degree of a l l synchronised p l a n t . As the amount of spare must genera l ly 

be r e l a t ed to the s i^e of the l a rges t se t synchronised there may be a need 

to i n s t a l l extra p lant to give a bigger margin of spare when an a l t e r n a t i v e 

involving larger s e t s i s s tud ied . Routine maintenance and cleaning of the 

bo i l e r and turbine must a l so be taken in to account in the es t imates of annual 

cost J and also the d i f f e r ence between p r a c t i c a l and t h e o r e t i c a l l y optimum 

opera t ion. Base-load plant generates l ess 5 and peak^load plant s u b s t a n t i a l l y 

more, than the t h e o r e t i c a l amounts. Much study i s being d i rec ted to t h i s 

ma t t e r , and severa l analogue and other computers have been developed in Br i t a in 

to bring operation near to the optimum. 

The shape of the da i ly load curve must be considered, A steady 

system load gives condit ions su i t ab l e f o r operat ion \7ith economyj but a va r iab le 

load represented by a peaky da i ly load curve may de t r ac t from the economy and 

modified operation cos ts on both the proposed and e x i s t i n g p lant w i l l r e s u l t . 

I t i s c l ea r t h a t cons idera t ions of i n s t a l l a t i o n cost and e f f i c i e n c y are not 

the only f ac to r s t o be taken in to cons idera t ion when spec i fy ing new plant and 

tha t i t i s r a r e ly poss ib le t o enjoy the whole bene f i t apparently conferred by 

increase s ize and enhanced steam condi t ions . 

A p a r t i c u l a r mat ter which must be taken in to account in Latin America 

a r i s e s from the extremely rapid development which i s occurring t h e r e . Generat-

ing s e t s ¥/hich are large compared with the system a t the date of i n s t a l l a t i o n 

w i l l appear comparatively small v/ithin very few years and thus i t w i l l almost 

c e r t a in ly be j u s t i f i a b l e to i n s t a i in Latin America so ts r e l a t i v e l y la rger than 

would be i n s t a l l e d on a l e s s rapid ly expanding system. If t h i s i s dono at 



- l i -

the expense of secur i ty of supply, hov/ever, there v / i l l be a tendency to 

xncroase p r iva te generat ion r a t h e r than the public supply system. Systems 

extended with an eye t o p r e s t i ge r a the r than economy can be very expensive, 

\vhether the p res t ige be a mat ter of s ize or of steam condi t ions , ¥/hen one 

s t a t i o n f o r which the Author 's f i rm are consul t ing engineers in Br i t a in in 

an area of high f u e l cost ^vas extended i t was considered tha t doubling the 

set s ize and making use of higher steam condit ions was j u s t i f i e d . For 

extensions a t a s i ra i lar s t a t i o n in South A f r i c a , where f u e l i s comparatively 

cheap5 doubling the set s ize was j u s t i f i e d but the saving in operat ing cost 

obtained from higher steam condi t ions was not s u f f i c i e n t to outv/eigh the b e n e f i t s 

to be obtained from in te rconnec t ing steam and water pipe¥/ork. 

The e f f e c t of d e t a i l s of the s t a t i o n design may be important . 

For in s t ance , in one i n v e s t i g a t i o n of a s t a t i o n using 6o MPJ s e t s i t was shown 

that use of steam and water in te rconnec t ing pipework between un i t s would bo 

f i n a n c i a l l y b e n e f i c i a l in maintaining s t a t i o n output v;hen any one bo i l e r and 

any one t u r b o - a l t e r n a t o r se t were out of serv ice at the samo time» In a study 

t o show whotherj say, 120 WÍ reheat u n i t s without in te rconnec t ing pipev/ork 

were p re fe rab le to 6o MI s e t s with in terconnect ing pipework there \70uld be a 

debit item to put agains t the case f o r the l a rger u n i t s , since at high 

temperatures and pressures in te rconnec t ion i s not p r a c t i c a l . 

The i n a b i l i t y of s t eam-e l ec t r i c generat ing u n i t s to conform closely 

•i7ith varÍ8-tions in the system load i s not shared I'/ith hydro -e l ec t r i c generat ing 

un i t s \7hich can be s t a r t e d and stopped e a s i l y . Hydro-elect r ic p lan t s can of ten 

be designed fo r operat ion a t lov/ load f a c t o r s and are t he r e fo r e i dea l fo r meeting 

demands of a system with quickly varying load. In the absence of a su i t ab le 
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hydro-elec-fcric p ro jec t the use of pumped s torage i s v/orth cons idera t ion . 

Water i s s tored during l i gh t load periods and the load on steam plant i s 

maintained a t a more constant l eve l throughout the day. T̂ ro pumped storage 

p ro j ec t s now being constructed in Br i t a in are those a t Gruaohan, 400 WIj 

and a t F f e s t i n i o g , 300 MW. 

Design and Operation of New Power Sta t ions 

For the 600 MW s t a t i o n a t Buenos Aires r e f e r r e d t o above these 

and other considerat ions were taken in to account in deciding the broad 

out l ine of the s t a t i o n des ign. A mass of much more de t a i l ed considera t ions 

had to be borne in mind in the de ta i l ed design of the s t a t i o n . The Buenos 

Aires s t a t i o n i s c lose ly r e l a t e d to a number of s t a t i o n s in B r i t a i n , of which 

Blyth A ( f o r which, as f o r the B s t a t i o n , the Author 's f i rm acted as 

consul t ing engineers) vías the f i r s t to go i n t o s e r v i c e . I t was the f i r s t 

in Br i t a in to use 120 WI reheat un i t s | Blyth B xvill be the f i r s t t o use 

275 and 350 M7 un i t s and when completed the two s t a t i o n s on one s i t e w i l l 

represent the g rea t e s t concentra t ion of generat ing p lant in the \Torld. I t 

i s impossible in a paper of t h i s length t o give a complete desc r ip t ion of the 

design of these s t a t i o n s but some notes on two d e t a i l e d economic inves t iga t ions 

car r ied out by the Author 's f i rm are of i n t e r e s t . They are t y p i c a l of 

many such inves t iga t ions made by the f i rm . 

Ash and Dust Disposal When Blyth A and B s t a t i o n s are complete the maximum 

amount of dry ash and dust t o be disposed of da i ly w i l l exceed 3500 tonnes 

and the average amount w i l l exceed 2500 tonnes . On inland s i t e s t h i s r e fuse 

ffiust\^in general be disposed of by dumping on any convenient land, but one 

\ 
\ 
\ 

\ 
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of the main a t t r a c t i o n s of a coa s t a l s i t e such as Blyth l i e s in the p o s s i b i l i t y 

of disposing of the r e f u s e a t sea . The conventional method of doing t h i s f o r 

B r i t i s h s t a t i o n s i s to carry i t beyond the 35 metre l ine in s e l f -p rope l l ed 

hopper-bottomed barges , as i s done from three nearby s t a t i o n s , A very f u l l 

economic and hydraulic i n v e s t i g a t i o n was made of an a l t e r n a t i v e in which the 

dust and ground ash were conveyed as a s l u r r y t o the c i r cu la t ing -wa te r 

o u t f a l l and there i n j e c t e d i n t o the main discharge of cooling vfater to sea . 

This method i s comparatively nev; but i s known to be used succes s fu l ly a t 

Casablanca in Morocco. Float and model t e s t s were made under the supervis ion 

of Messrs. Lev/is and Duvivier and inves t iga t ions v/ere made in to the s ize 

grading of beach sand and i n t o the d i s p e r s a l of c o l l i e r y r e fuse dumped on 

the foreshore a t places near Blyth. I t T/as shown from t h i s work tha t the 

r e fuse v/ould be car r ied out to sea and would not remain on the beach. The 

Central E l e c t r i c i t y Generating Board was advised t h a t the e f f o c t on inshore 

f i s h i n g would not be such as ¥;as feared by opponents of the scheme. The 

c a p i t a l cos ts of tho barging and i n j e c t i o n methods ¥/ould be about S;,̂ 5y4-00,000 

and §410,000 r e s p e c t i v e l y , and the annual costs ( including c a p i t a l charges) 

Y / o u l d be about |550,000 and l̂ -TjOOO r e s p e c t i v e l y . In vie\: of t h i s d i f f e r ence 

in the costs tho necessary clauses were included in a p r iva te B i l l placed 

before both Houses of Parliament to obtain the necessary approval fo r the 

i n j e c t i o n of the r e fuse in the c i r c u l a t i n g water . The B i l l was introduced 

in the Lords and passed but the r e f u s e d i sposa l clauses i7erc removed before 

the B i l l was passed by tho Commons, and i t became necessary t o design f o r 

d isposa l of the ash by barge . 

In order to determine the s ize and number of barges r equ i red , l o c a l 

records wore examined in order to f ind the maximum number of successive days 
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on which weather condi t ions would prohib i t barging, t h i s being the deciding 

f a c t o r in f ix ing the s ize of the emergency s t o r e . The barges already serving 

the other nearby s t a t i o n s provided records of a v a i l a b i l i t y and the necessary 

spare barge capacity could be shared. I t was f i n a l l y decided tha t th ree 1000 

tonnes deadweight barges would provide adequate capaci ty both to carry the 

normal make of r e fuse from the A and B s t a t i o n s and to c l ea r the s i l o s and 

emergency storage ponds rap id ly a f t e r a hold-up due to bad weather . The 

barges are loaded at a barge dock spec ia l ly b u i l t a t the North end of the 

Tidal Basin in Blyth Harbour. 

Cooling Water Exhastive i nves t i ga t i ons were car r ied out to decide the 

most economical method of supplying the cooling water . The use of the 

harbour as a cooling pond in to which the warmed water ?/as discharged y/as 

ruled out by the s ize of the s t a t i o n and the large temperature r i s e which 

would have occurred and v/hich would have had a ser ious adverse e f f e c t on 

the heat r a t e of the s t a t i o n . 

Two main a l t e r n a t i v e s were considered. These were, f i r s t l y ; to 

s i t e the intake and pump-housos f o r the A and B s t a t i o n s a t the North end of 

the ex i s t i ng Tidal Basin in Blyth Harbour| secondly, to s i t e the pump houses 

adjacent to the pov/er s t a t i o n s i t e drawing t h e i r water d i r e c t from the harbour 

t o the West of the present Tida l Basin. If ash d i sposa l ¥/ere to be by barge, 

the intake and pump-house work would be combined with a barge dock or quay. 

Discharge of c i r c u l a t i n g water f o r e i t h e r scheme v/ould be d i r e c t t o sea . 

Since the re was neg l ig ib l e land water flov/ study had t o be made of 

the e f f e c t of withdrav;ing large q u a n t i t i e s of cooling v/ater from the Tidal 



- 15 -

Basin on \mter v e l o c i t y in var ious pa r t s of the harbour. The t i d a l flow was 

determined from the r a t e of change of water l eve l during t i d a l cycles t oge the r 

wi th surveys of the a rea of the es tua ry a t var ious ivatsr l e v e l s and v e l o c i t i e s 

were measured a l s o by means of f l o a t s . For the A and B s t a t i o n s of 1730 M 

now author ised and a t the maximum cooling water requirements of about 65 cumecs 

the superimposed v e l o c i t y a t the entrance t o the Tida l Basin w i l l be about 

5 .2 cm/sec and a t the P i l o t ' s J e t t y 7.3 cm/sec. The maximum neap flov/ a t the 

entrance t o the Tida l Basin before the cons t ruc t ion of the s t a t i o n was only 

1.8 cm/sec, and at neap t i d e s t h e r e f o r e the t i d e from the Basin w i l l ebb 

through the c i r c u l a t i n g - w a t e r system once the s t a t i o n i s complete. Any s l i g h t 

a d d i t i o n a l s i l t i n g e i t h e r of the Basin or of the harbour \7Í11 be kept under 

review during the opera t ion of the s t a t i o n by not ing changes i n the amount of 

dredging, and est imated cos t s f o r t h i s were included in the economic comparison. 

The changos of v e l o c i t y were considered t o be of n e g l i g i b l e importance t o 

nE.vigation, 

The f i r s t of t he a l t e r n a t i v e s has been adopted and the pump-house 

and in take Y/orks have been combined with a s p e c i a l l y cons t ruc ted ash barge 

dock opening from the T ida l Basin. Much thought ¥/as given t o the most 

economical ve loc i ty in the cu lve r t s e t c . 

Other economic i n v e s t i g a t i o n s ¥/hich were made before the design 

could be f i n a l i s e d included the arrangements f o r coal ing the s t a t i o n as 

a f f e c t i n g both the coa l handling p lan t and the bunker cs.pacityi the most 

economical vol tage and s i t u a t i o n f o r the a u x i l i a r y switchgear and t r ans fo rmers 5 

the most economical condenser su r f ace | an economic comparison of d i f f e r e n t 

methods of ash and dust handl ing! the r e l a t i v e advantages of d i f f e r e n t 
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Methods of co r ros ion p r o t e c t i o n and of the use of p l a s t i c s in place of cas t 

i r on f o r condenser water boxes,- in add i t i on the re were of course very many 

i n v e s t i g a t i o n s of steam cycle and high- temperature m a t e r i a l s , s i ze of p lan t 

un i t e t c , f o r the whole group of s t a t i o n s with 120 M s e t s which are now 

under cons t ruc t i on in B r i t a i n , and innumerable i n v e s t i g a t i o n s by the des igners 

of a.11 the items of plant i n s t a l l e d i n the s t a t i o n . 

P a r t i c u l a r s care has been taken a t Blyth A to operate the s t a t i o n 

in the most economical way p o s s i b l e . Some b r i e f notes on the p r i n c i p l e s 

involved \ ? i l l be of i n t e r e s t . Without care of t he kind described even the 

best of s t a t i o n s w i l l not produce the cheapest e l e c t r i c i t y . 

The purchaser of new plan t undertakes r e s p o n s i b i l i t y f o r e f f i c i e n t 

and s a f e opera t ion from the commissioning day throughout the p l a n t ' s l i f e » 

P a r t i c u l a r l y where the plant i s b igger and p o t e n t i a l l y more e f f i c i e n t than any 

h i t h e r t o employed on the system i s care and fore thought needed in planning 

s t a f f appointments and t r a i n i n g . As Blyth A v/as the f i r s t such s t a t i o n no 

s t a f f wi th d i r e c t ope ra t iona l experience was a v a i l a b l e and consoquehtly the 

t r a i n i n g of s t a f f and the f u t u r e operat ion of the s t a t i o n f o r maximum economy 

was considered in c lose d e t a i l by the ope ra to r s j the Worth Eas te rn Div i s ion 

of the Cent ra l E l e c t r i c i t y Generating Board. 

The S t a t i o n Superintendent was appointed some s i x months before the 

f i r s t machine vras commissioned and h i s sen ior a s s i s t a n t s about a month l a t e r . 

The s h i f t Charge Engineers and a nucleus of the i n d u s t r i a l s t a f f bogan X7ork 

on the s i t e some th ree menths and two months r e s p e c t i v e l y before the commissioning 
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The two uni-t cont ro l rooms a i Blyth each cont ro l ti7o b o i l e r / t u r b i n e 

s e t s . They are both under the d i r e c t i o n of one supervis ing engineer , and h is 

operating team f o r each pa i r of un i t s cons is t s of the fol lowing men 

One Unit Operator in con t ro l of two u n i t s 

Tv70 Ass i s tan t Unit Operators, a s s i s t i n g with two un i t s 

Two Auxil iary Plant At tendants , each operat ing the a u x i l i a r i e s 
of one un i t 

One S h i f t Labourer - common to two u n i t s . 

S taf f Tra-ining I t was considered e s s e n t i a l tha t a comprehensive system 

of s t a f f t r a i n i n g should be introduced which would recognise the two fundamental 

aims of the S ta t ion Operator, tha t i s s a f e ty of personnel and plant and the 

need to produce e l e c t r i c i t y as cheaply as poss ib l e . Training p r io r to 

cormiH3ÍcniKg was planned in four d i s t i n c t phases i -

1. Lectui'es vrere gien by s p e c i a l i s t s from the major cont rac tors 
on the design and operation of t h e i r repec t ive p l a n t s . These 
l ec tu res were given on s i t e and had the advantage tho,t any 
queries ra i sed at the l ec tu rc s regarding the plant could be 
checked p r a c t i c a l l y . 

2, S ta t ion senior s t a f f gave l ec tu res to explain in more d e t a i l 
the opera.tion of the plant a t Blyth, 

3 . The Unit Operators were given the opportunity of v i s i t i n g major 
p3v7Gr s t a t i o n s to study, with the help of Blyth t echn ica l s t a f f , 
operat ing condit ions and plant items s imi la r to those an t i c ipa ted 
at Blyth Power S ta t ion . 

4, Emphasis Ĵ.as la id on the importance of t r a i n i n g Plant Operators 
on the p r a c t i c a l s ide of t h e i r jobs . Pr ior to a c t u a l commission-
ing opera tors were divided in to teams t o explore f u l l y the bo i l e r 
and t u r b i n e . 

Al l operat ing personnel were issued with a brochure containing drawings 

and descr ip t ions so tha t the main t e c h n i c a l d e t a i l s v/ere in the possession of the 

s t a t i o n personnel , and more de ta i l ed t e c h n i c a l information was given to a l l members 
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13. E l e c t r i c a l Tests 

14. Synchronise 

15. Loading ( i n i t i a l ) 70 -80 lãJ 

16. Hydrogen f i l l , l ub r i ca t ion o i l change and bearing inspec t ion 

17. Loading (F ina l ) Maximum Continuous Rating 

18. Hot s e t t i n g s on pipe l ine suppor ts . 

S ta r t ing Procedure During i n i t i a l running a t Blyth 'A' t h ree main problems 

arose which a f f ec t ed s t a r t i n g procedure. 

1. The reheat temperature vms too low and the r a t e of r i s e 
of reheat temperature follov/ing synchronising and 
i n i t i a l loading was too high. 

2. The drainage q u a n t i t i e s were excess ive . 

3. The a i r h e a t e r gas ou t le t temperature was too loiy. 

A period of experiment has led to the present technique in xrhich the reheat 

temperature i s i n i t i a l l y kept as high as possible by inc reas ing the a i r flaw 

using the uppemost burners , increas ing the gas flow across the roheater and 

by r a i s i n g the main steam temperature so ensuring higher i n l e t temperatures to 

the r ehea t e r . The rehea t temperature folloiving synchronising i s l imited by 

opening the topping economiser and shu t t ing tlie reheat dampers j u s t as the machine 

commences f i n a l a c c e l e r a t i o n . 

Development of the s t a r t i n g technique has led t o s u b s t a n t i a l reduct ions 

in the time taken t o run up t o f u l l speed with as one r e s u l t a s u b s t a n t i a l 

reduct ion in drainage l o s s e s . 

In order to r a i s e the gas ou t l e t temperature the main economiser ga® 

by-passes and the a i r hea te r r e - c i r c u l a t i n g dampers are kept open during s t a r t 
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of the t echn ica l s t a f f in the form of a data book. As experience of operation 

of p lant accumulates a s e r i e s of 'Operat ion Codes' are being prepared and 

issued i n s t r u c t i n g the s t a t i o n s t a f f in the methods of operat ion t h a t have been 

found most s a t i s f a c t o r y and e f f i c i e n t . 

Commissioning the Plant The succe s s fu l commissioning of any power s t a t i o n 

xvithin a t i g h t time schedule c a l l s fo r c a r e f u l planning and prompt and e f f e c t i v e 

execution of these plans together wi th the utmost co-operat ion betxveen consu l tan t s , 

con t rac tors and opera to rs . 

Following the commissioning of the water t reatment plant the sequence 

of events leading to the f i n a l synchronisat ion and loading can be summarised 

as follows Í-

1. Boiler hydraulic t e s t 

2. I n i t i a l a l ka l i ne b o i l o u t , acid clean and f i n a l a lka l ine boi lout 

3 . Casing a i r t i g h t n e s s t e s t 

4 . Cold s e t t i n g s on pipe l ine supports 

5 . Creep datum measurements on main and r ehea t t steam pipes 

6. Blow through steam l i ne t o atmosphere 

7. Float sa fe ty valves and f i n a l steam l i ne bloT/ing 

8. Turbine o i l system f lu sh ing 

9. Flushing of condensate and feed system including steam side 
of hea te r s 

10, Raises vacuum 

l lo Run machine up to speed, t e s t overspeed t r i p s , governor 
valve and emergency valve opera t ion, p ro tec t ive gear 
t e s t s and check bear ings 

12. Dry out a l t e r n a t o r 
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13. E l e c t r i c a l Tests 

14. Synchronise 

15. Loading ( i n i t i a l ) 70 -80 IM 

16. Hydrogen f i l l , l ub r i ca t i on o i l change and bearing inspec t ion 

17. Loading (F ina l ) Maximum Continuous Rating 

18. Hot s e t t i n g s on pipe l ine suppor ts . 

S ta r t ing Procedure During i n i t i a l running at Blyth *A' th ree main problems 

arose which a f f ec t ed s t a r t i n g procedure. 

1, The reheat temperature v/as too low and the r a t e of r i s e 
of reheat temperature fol lowing synchronising and 
i n i t i a l loading was too high. 

2, The drainage q u a n t i t i e s were excessive. 

3, The a i r h e a t e r gas ou t l e t temperature was too low, 

A period of experiment has led to the present technique in which the reheat 

temperature i s i n i t i a l l y kept as high as possible by inc reas ing the a i r flow 

using the uppermost burners , inc reas ing the gas flow across the rohea ter and 

by r a i s ing the main steam temperature so ensuring higher i n l e t temperatures to 

the r ehea t e r . The reheat temperature follo\7Íng synchronising i s l imited by 

opening the topping economiser and shu t t ing the reheat dampers j u s t as the machine 

commences f i n a l a c c e l e r a t i o n . 

Development of the s t a r t i n g technique has led to s u b s t a n t i a l reduct ions 

in the time taken t o run up t o f u l l speed with as one r e s u l t a s u b s t a n t i a l 

reduct ion in drainage lo s se s . 

In order to r a i s e the gas ou t l e t temperature the main economiser ga® 

by-passes and the a i r hea ter r e - c i r c u l a t i n g dampers are kept open during s t a r t 
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up. In addi t ion one ha l f of the a i r hea te r and one of the t\To p r e c i p i t a t o r 

casings are i so l a t ed and the e n t i r e gas flow i s taken through the other a i r hea te r 

half and p r e c i p i t a t o r , 

A very compreshensive s e r i e s of t e s t s involving many hundreds of 

instruments i s a t present in hand in order to develop a qu i ck - s t a r t i ng procedure 

f/hich \ r i l l enable the s t a t i o n to be operated with maximum economy when i t i s 

used f o r two-shaft working i . e . i s shut down each night and f o r weekends. 

TABLE 2 

BLYTH 'A' PCWER STATION 

Operating Results 

i960 
1961 

( t o 30 Apri l ) 

Thermal e f f i c i ency i 34.15 34.46 34,08 

Running plant load f a c t o r i 91.4 97.8 97.3 

Sta t ion load f a c t o r i 46.9 50.4 80.5 

Gross c a l o r i f i c value of f u e l ( coal) kcal /kg 5274 5208 5195 
Auxiliary consumption i 6„65 5.95 5.47 

Running plant load f a c t o r = Units generated 
Sum of M.CoR. of each machine x hours run 

S ta t ion load f a c t o r s Units sent out 
Max. demand sent out x hours run by s t a t i o n 

Commissioning dates 

No. 1 set 23rd December 1958 No. 2 se t l6 th June 1959 

No. 3 se t 26th November 1959 No. 4 se t 20th June I96O 
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Desim of Buenos Aires Cent ra l Power Sta-tion 

The preseii't and planned genera t ing c a p a c i t i e s i n the s e v e r a l supply-

areas in Argentina a re s-

i960 1969 

M Wi 

1142 2769 

115 267 

65 207 

32 74 

12 53 

8,5 26 

Greater Buenos Aires 

Cordoba 

Medu2a 

Tucuman 

Res i s t enc i a - Cor r ien tes 

Alto Val le d e l Rio Negro 

I t x?ill be seen t h a t in a l l a reas the r a t e of groiyth i s h igh, 

p a r t i c u l a r l y so perhaps in the smal ler systems. A very l a rge inc rease in 

capaci ty i s ca l l ed f o r in the Greater Buenos Aires a rea and work i s a l ready 

in hand on p lan t t o supply pa r t of the d e f i c i e n c y . I t w i l l be seen from 

the f i g u r e s above t h a t p lan t u n i t s of 120 Mi can be used nov; wi th economy 

in the Greater Buenos Aires system and l a r g e r u n i t s in 1970 or e a r l i e r i f 

the Greater Buenos Aires a rea i s in te rconnec ted wi th one or more of the other 

major a r e a s , ¥/hen the f i r s t 120 MW un i t i s commissioned a t Buenos Aires 

i t xyill a t f i r s t meet a t t imes of peak load about one- ten th of the demand but 

t h i s propor t ion w i l l f a l l qu i t e qu ick ly . When complete the s t a t i o n w i l l 

be the l a rge s t s t e a m - e l e c t r i c power s t a t i o n in Lat in America, A d e s c r i p t i o n 

of the c o n t r a c t u a l arrangements made f o r i t s cons t ruc t ion} and of i t s des ign , 

w i l l t h e r e f o r e be of i n t e r e s t . 



- 22 -

A s p e c i f i c a t i o n f o r a complete thermal power s t a t i o n having a t o t a l 

capaci ty of 600 MW v;as issued by the Water and E l e c t r i c a l Energy Department 

(AyEE) of the Argentine Ministry of Commerce in 1956» and a contrac t v;ith the 

se lec ted tenderer was signed in January 1958. The s ize of p lant uni t was l e f t 

open f o r the tenderers to put forward t h e i r most economic designs, and the 

guaranteed performance ca l led f o r i s t ha t of the complete s t a t i o n . The s t a t i o n 

i s now being constructed on reclaimed land a t the entrance to the Dock Sud a t 

Buenos Aires , about f i ve ki lometres from the centre of the c i t y . A plan of 

the s i t o i s a t t ached . 

The s p e c i f i c a t i o n includes const ruct ion of the whole of the Civ i l 

Engineering T/orks other than the wharves, r i v e r wal l s , and land reclaiuation. 

For the prepara t ion of t h e i r tender the success fu l Tenderers - a Par tnersh ip 

of the B r i t i s h Thomson-Houston Export Co. Ltd. and I n t e r n a t i o n a l Combustion 

Ltd. - engaged the se rv ices of tvfo f i rms of consul t ing engineers who i7ore 

responsible f o r the layout , the co-ordina t ion of the des ign, and the prepara t ion 

of est imates f o r a l l items which were outs ide the normal scope of the manufacturers 

forming the Par tne rsh ip , A tender f o r the c i v i l engineering work was obtained 

on behalf of the Par tnersh ip from a consortium of c i v i l engineering cont rac tors 

t o a s p e c i f i c a t i o n and b i l l of q u a n t i t i e s prepared by the Consulting Engineers . 

The completed tender included f o r the se rv ices of the samo Consultants 5 

Merz and McLellan f o r the mechanical and e l e c t r i c a l engineering i7ork and f o r 

o v e r - a l l co-ord ina t ion , and Sir William Halcrov; & Par tners tak ing r e s p o n s i b i l i t y 

f o r the c i v i l engineering v/ork. 

During the execution of the Contract the Consulting Engineers carry 
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out t h e i r normal d u t i e s . Their se rv ices are ava i l ab le t o AyEE f o r d iscuss ions 

on the designs or layouts , and f o r i n t e r p r e t a t i o n of the s p e c i f i c a t i o n . They 

serve both Purchaser and the Contractor by approving designs on behalf of the 

Purchaser, inspect ing and t e s t i n g the mate r ia l s and plant during manufacture 

and e r e c t i o n , supervis ing the acceptance t e s t s on s i t e and the progressing of 

a l l the xiTorks. 

The inquiry spec i f i ed t h a t the completed s t a t i o n should have a t o t a l 

capacity of 600 Mff, t o provide which the Tenderers were a t l i b e r t y t o quote 

for any number of un i t s wi th in the l imi t s of s i x 100 M? and four 150 IM units^ 

with a steam temperature of the order of 550°C - a requirement v/hich could only 

be met by generat ing plant of the most modern design. The steam r a i s i n g plant 

was to be s u i t a b l e f o r burning f u e l o i l , n a t u r a l gas, or coal . The pi'oduction 

of a l l these f u e l s i s being developed in the Argentine, and the b o i l e r design 

i s based on the use of these th ree indigenous f u e l s , v/ith imported coal to be 

considered as a p o s s i b i l i t y . While many e s s e n t i a l requirements were s p e c i f i e d , 

including provis ion in the layout f o r an extension of 600 Ml, Tenderers v/ere 

given f r e e scope to o f f e r a l t e r n a t i v e layouts and types of equipmen'.':. 

Adjudicat ion of the Tenders, which a l l of fered d i f f e r e n t arrangements, was a 

complicated and lengthy proceeding. 

The P a r t n e r s h i p ' s o f f e r v/as f o r f i v e 120 Í.ÍÍ u n i t s with steam condi t ions 

at the tu rb ine s top valve of 123 kg/cm^ and 5éO°G reheated t o At the 

time the Contract was placed the re was no operating experience iTith un i t s of t h i s 

outside tho U.S.A., but a number of un i t s of the same s i zes with near ly s imi la r 

steam condi t ions wero being constructed in Great B r i t a i n . 
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The Buenos Aires s i t e i s on roclaimod land. The enquiry was drawn 

up on the assumption t h a t the main foundations v/ould requi re p i l i n g to a 

depth of 11 metres, but borings made a f t e r the Contract was placed proved 

tha t t h i s was not poss ib le . Sir William Halcrov/ & P a r t n e r s ' so lu t ion v/as 

t o excavate a sub-basement and dr ive p i l e s to a depth of 16-20 metres from 

the lov;or l e v e l . 

Inves t iga t ions of the foundation condit ions a t Buenos Aires fol lowing 

the discovery tha t the e a r l i e r data was inadequate r e su l t ed i n a delay of 

seve ra l months before cons t ruc t ion could commenco. Consequently i t was not 

poss ib le to s t a r t e rec t ion of the main plant u n t i l ea r ly in I96I and the f i r s t 

un i t i s not yet completo. 

Fuel The s t a t i o n i s designed t o make the f u l l output possible using any of 

shipborno coa l j shipborne o i l , or piped n a t u r a l gas as f u e l . However, as 

coal i s a t present the most expensive f u e l the coal handling and pulver is ing 

plant9 the dust c o l l e c t i n g p l a n t , and a large area of land relamation needed' 

f o r coal s torage are being de fe r r ed . Tv;o 21,300 tonno o i l s torage tanks are 

being provided and i n i t i a l commissioning v / i l l take place using o i l f u e l j i t 

i s expocted tha t t hena tu r a i gas i n s t a l l a t i o n v/ i l l bo complete about a year 

a f t e r commissioning the f i r s t sot v/hen f u e l o i l v / i l l bo used only in the event 

of i n t e r r u p t i o n of the gas supply. 

Ci rcula t ing Water System The design of the c i r c u l a t i n g water system was 

outl ined in the S p e c i f i c a t i o n . Six c i rcula t ing-¥/a tor in take pumps of the 

v o r t i c a l - s h a f t ax ia l - f low typo with va r i ab le p i t ch impellers r a i s e water from 

the mouth of tho Riachuelo, a t r i b u t a r y of the River P l a t e , t o an un-prcssur ised 
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double cu lver t system running the length of the tu rb ine house. Three pumps 

feed each c u l v e r t . The water l eve l in the cu lve r t s i s automat ical ly coht ro l led 

by varying the impeller blade angle . Each condenser can be supplied by two 

h o r i z o n t a l - s h a f t c e n t r i f u g a l pumps, one dra?/ing from each c u l v e r t , and the \7ater 

i s discharged to the c i r cu la t ing -wa te r o u t f a l l culver t which enters the River 

Pla te a t the opposite s ide of the peninsula on ?/hich the s t a t i o n i s b u i l t . 

If one culver t i s dry fo r maintenance or cleaning purposes 60 per cent of the 

normal f u l l load water flow can be maintained to each condenser from the f u l l 

cu lve r t . Under t h i s condit ion the head in the culver t can be ra i sed by 60 cm. 

and maintained automatical ly at t h i s higher l e v e l to prevent c av i t a t i on in the 

c e n t r i f u g a l pumps. Chlor inat ing plant i s i n s t a l l e d a t the pump house to 

cont ro l the growth of micro-organisms which have caused t roub le a t other power 

s t a t i o n s in the a rea . 

Other T/ater Supplies Five r i v e r water supply pumps s i tua ted in the c i r c u l a t i n g -

water in take pump house supply a l l the other water se rv ices required in the power 

s t a t i o n . The raw water i s f loccu la ted and passed through pressure f i l t e r s to 

the f i l t e r e d - w a t e r s torage tanks from v/hich vTater i s drawn f o r such uses as 

aux i l i a ry plant bearing cooling and to maintain supply to the spray-type f i r e -

f i g h t i n g system f o r which a supply of clean water i s needed. F i l t e r e d xirater 

i s a l so taken from the tanks fo r acid t rea tment , d e - g a s i f i c a t i o n and pH a d j u s t -

ment preparatory to passing i t through a base-exchange s o f t e n e r to the uni t 

evaporators associated with each t u r b o - a l t e r n a t o r set f o r use as bo i l e r feed 

make-up. Degassed ivater i s a l so chlor ina ted and used as potable and domestic 

water and f o r clean water se rv ices v/ithin the power s t a t i o n . 

Generating Plant The steam generat ing plant i s manufactured by I n t e r n a t i o n a l 



- 26 -

Combustion Ltd. Each bo i l e r i s of the single-drum n a t u r a l - c i r c u l a t i o n 

"Radiant" type, i . e . the b o i l e r heat ing sur face i s made up by arranging the 

furnace wal l tubes in tangent form t o receive rad ian t heat from the fu rnace . 

The r a t i n g of each uni t i s 360 tonnes per hour and the guaranteed gross 

e f f i c i e n c y ca lcula ted on the net c a l o r i f i c value of the f u e l i s 90.8 per cen t , 

burning f u e l o i l . 

The superheater i s arranged in four s tages the f i r s t and second of 

v/hich are of the ho r i zon ta l convection type and the t h i r d and fou r th of the 

pendent rad ian t type . The pendent r ehea te r sec t ion i s arranged between these 

t\7o groups of primary and secondary superheater s u r f a c e s . 

Reheat steam temperature cont ro l i s a f f e c t e d by t i l t i n g the burners 

to ad jus t the furnace performance, so a d j u s t i n g the gas temperature enter ing 

the r e h e a t e r . Emergency spray a t temperators are f i t t e d a t the rehea te r i n j e t s 

to operate automatical ly i f the reheat steam temperature exceeds a predetermined 

upper l i m i t . Main steam temperature cont ro l i s by spray ?;ater a t temperators 

arranged betv/eon the primary and secondary superhea te rs , A g a s - r e c i r c u l a t i n g 

system i s a l so provided to give a supplementary means of steam temperature c o n t r o l . 

The !7oot blov/ers are a i r operated the supply t o each b o i l e r being 

tapped from a r ing main system maintained a t 17.5 kg/cm^ by a c e n t r a l 

compressing p l a n t . Two compressors are i n s t a l l e d each capable of handling 

128 cubic metres of f r e e a i r per minuto and each driven by a I600 metr ic horse 

power e l e c t r i c motor. Four rece ive rs accept a i r a t a pressure of 28.2 kg/cm^ 

and maintain the ring-main pressure through pressure-reducing va lves . The 

a i r consumption of the a i r h e a t e r blowers exceeds the capaci ty of one of the • 
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compressors and the arrangement adopted f o r maintaining a supply to these 

blowers was found t o be cheaper than t o i n s t a l l f u l l - d u t y compressors. 

The t u r b o - a l t e r n a t o r s e t s are being supplied by the B r i t i s h Thomson-

Houston Export Go, Ltd, The tu rb ines are th ree -cy l inde r machines| the high-

pressure cylinder i s of double-casing const ruct ion with both casings of fe i*r i t io 

s t e e l , the in termedia te-pressure cyl inder i s a s t e e l cas t ing and the double-flow 

low-pressure cyl inder i s f ab r i ca t ed from mild s t e e l . Steam flo?/s in the high" 

pressure cylinder trar/ards the governor pedes ta l giving ease of ex i t t o the cold 

reheat pipes, and making poss ib le the use of a s ing le t h r u s t bearing betv/een 

the high-presBure and in te rmedia te -pressure tu rb ines and sol id couplings throughout, 

A s ingle steam chest beneath the tu rb ine f l o o r l eve l i s used. I t i s mounted 

on p in - jo in ted supports from the foundation block which allow i t t o move as part 

of the pipev/ork system. The valve chest contains four s ing le -sea ted cont ro l 

valves operated hydrau l i ca l ly by the governor and the tx70 emergency stop vaT/os 

are welded to the ends of the ches t . 

Each a l t e r n a t o r i s ra ted 120 iW, 13.8 kV, 0,8 power f a c t o r lagging, 

i s hydrogen cooled a t a pressure of 2 .1 kg/cm^ and has a shor t c i r c u i t r a t i o 

of 0,52. The s t a t o r core and v/indings are b u i l t i n t o a separate inner frame 

f l e x i b l y mounted i n an outer frame which i s shipped sepa ra te ly . The heaviest 

p a r t j the inner frame, v/eigbs about l lB tonnes . 

The e x c i t a t i o n system comprises main and p i l o t DoC. e x c i t e r s and a 

cubicle housing f i e l d r h e o s t a t s , a f i e l d c i r c u i t breaker and an automatic voltage 

regu la tor of the cont inuously-act ing s t a t i c type employing magnetic amp l i f i e r s 

and motor-driven ro t a ry a m p l i f i e r s . 



- 28 -

Auxi l ia ry E l e c t r i c Supplies The system adopted fo r supplying the e l e c t r i c a l l y -

dr iven a u x i l i a r i e s stems from the idea t h a t the f u n c t i o n of an important c e n t r a l 

genera t ing s t a t i o n i s t o genera te r e l i a b l y and cont inuously under a l l cond i t i ons . 

I t i7as f o r t h i s reason t h a t Charles H. Merz over 60 years ago pioneered the use 

of a genera to r un i t t r a n s f o r m e r d i r e c t l y connected t o the genera to r t e r m i n a l s . 

The arrangement has become almost u n i v e r s a l design p r a c t i c e . A l l a u x i l i a r i e s 

continuously e s s e n t i a l f o r maintenance of genera t ion are fed from the un i t 

t r ans fo rmor i o ther a u x i l i a r i e s , l e s s immediately e s s e n t i a l , a re fed from a 

common s t a t i o n system. 

Control Toper The con t ro l tower s i t u a t e d a t the North-ITcst corner of the t u r b i n e 

house and jo ined t o i t by a f o o t - b r i d g e i s a c i r c u l a r c o n s t r u c t i o n the e x t e r i o r 

of v/hich i s dosignod to be a p r i n c i p a l f e a t u r e of t he entrance t o the power 

s t a t i o n . The shape gives a convenient layout f o r the con t ro l and r e l a y panels 

which f i l l an arc of roughly 270° from West through North and Hast t o South 

leaving an open s e c t i o n c l e a r of equipment a f f o r d i n g a good viev/ over the 

Switchyard in a sou ther ly d i r e c t i o n , and good i n d i r e c t d a y l i g h t i n g of the pane l s . 

The p r i n c i p a l use of the c o n t r o l room i s f o r main sv/itchgear c o n t r o l and t o 

ac t as a communications c e n t r e i the b o i l e r / t u r b i n e / a l t o r n a t o r con t ro l s a re 

placed betv/een the b o i l e r and t u rb ine houses . The basement of the tovor 

conta ins an a i r condi t ion ing p l a n t , telecommunications equipment, a f i r s t - a i d 

room and an instrument workshop. 

S t a t i o n Output Each a l t e r n a t o r i s connected t o a 13,8/132 kV 145 WA s tep-up 

tr8.nsforraer equipped v/ith o f f - l o a d t a p changing g e a r . 

The e n t i r e output v / i l l be fed to an e x i s t i n g 132 kV network through 
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four of the s ix sub - s t a t i ons being constructed by a d iv i s ion of A,E„Io5 

the group of manufacturers of ?/hxch B,T.-H. forms p a r t . Transmission to 

the sub-s ta t ions w i l l be a t 132 kV over nine feeders each cons i s t ing of th ree 

s ingle-core o i l - f i l l e d cables which w i l l form par t of the 132 kV cable 

network. Three feeders w i l l go to the sub-s t a t ion a t Puerto Nuevo 7 fan 

away, th ree t o Dock Sud 3 loa away, two to Parque Avallaneda 14- km away and 

one to Agronomia nearly 17 km av/ay. I f i th f u r t h e r high-voltage cable con-

nect ions betv/een these and other sub - s t a t ions and to the e x i s t i n g power s t a t i o n s 

an i n t e r e s t i n g problem in system s t a b i l i t y a r i s e s p a r t i c u l a r l y a t times of 

l igh t load which has been inves t iga ted by the Par tnership and the Consultants 

to e s t a b l i s h ru l e s for sa fe operat ion of the power s t a t i o n . 

The thanks of the Author are due to the B.T.-Ho—I.C.L. Par tnership 

fo r permiseion t o publ ish the information about the Buenos Aires Central Po?/er 

S ta t ion and t o Büessrs. AoE, Powell and E, Forth fo r permission t o use the 

information contained in t h e i r paper e n t i t l e d 'Design, Commissioning and Operation 

of Blyth 'A' Pa-zer Sta t ion «. 



CENTRAL ELECTRIC BuENOS AIRES - SITE PLAN 

A - POY/ER STATION 

B - RESERVE POR FUTURE EXTENSION 

C - BOILER HOUSE 

D - TURBINE HOUSE 

E - ELECTRICAL ANNEXE 

P - 132KV SVaTCHGEAR SITE 

G - PUTURE 132 KV SWITCHGEAR SITE 

H - CONTROL TOWER 

J - ADMINISTRATION BUILDING 

K - LABORATORY 

L - CYCLE SHELTER 

M - WELPARE BLOCK 

N - CANTEEN 

0 - GATEHOUSE 

P - ACCESS BRIDGE 

Q - CAR PA'̂ IK 

R - C.W. INLET CULVERT 

S - C.W. OUTLET CULVERT 

T - DAILY USE FUEL OIL TANK 

U - SOOT BLOV/ING CORIPRESSOR HOUSE 

V - CHIMEY 

W - SITE BOUNDARY 

X - LINE OP EXISTING SHEET STEEL 

PILES 

Y - LINE OP ORIGINAL RIVER Y/ALL 

Z - PRECIPITATOR RESERVE 

AA - FUEL OIL STORAGE TANK 

BB - FUEL OIL PUMPHOUSE 

CO - PENTHOUSE 

DD - SWITCHGEAR 

EE - NATURAL GAS STORAGE VESSELS 

FP - NATURAL GAS REDUCING STATION 

GG - AUXILIARY BOILER HOUSE 

HH - GAS OIL STORAGE TANK 

J J - GAS OIL PILLING STATION 

KK - WORKSHOPS AND STORES 

LL - WATER CLARIFICATION PLANT 

m& - 200 TON DERRICK 

NN - FIRE SERVICE TANK 

00 - FIRE SERVICE PUÍüPHOUSE 

PP - CHLORINATING PLANT HOUSE 

QQ - C.W. PUMP HOUSE 

RR - GARAGE 

SS - LOCO SHED 



SPANISH TRANSLATION 

CENTRAL ELECTRICA BUEHOS AIRES - PLAN DE LA OBRA 

A - CENTRAL ELECTRICA 

B - RESERVADA PARA EXTENSIONES 
FUTURAS 

C - SALA DE CALDERAS 

D - SALA DE TURBINAS 

E - SALA DE EQUIPOS ELECTRICOS 

F - PLAYA DE DISTRIBUCION 132Ky 

G - PLAYA EUTURA DE DISTRIBUCION 
132KV 

H - TORRE DE CONTROL 

J - EDIFICIO ADMNISTEATIVO 

K - LABORATORIO 

L - DEPOSITO BICICLETAS 

M - SERVICIOS SOCIALES 

N - COmBOR 

O - PORTERIA 

P - PUENTE DE ACCESO 

Q - PLAYA DE ESTACIONAMIENTO 
AUTOMOVILES 

R - CANAL DE ENTRADA DE AGUA DE 
CIRCULACION 

S - CANAL DE SALIDA DE AGUA DE 
CIRCULACION 

T - TANQUE COMBUSTIBLE DE SERVICIO 
DIARIO 

U - SALA DE COMPRESORES PARA 

SOPLADO DE HOLLIN 

V - CHIIáENEA 

W - LIMITE DEL TERRENO 

X - LINEA DE TABLA ESTAJAS 
EXISTENTES 

Y - LINEA DE PAREDON ORIGINAL 

Z - RESERVADA PARA PRECIPITADORES 

AA - TANQUE ALMACENAMIENTO 

PETROLEO 

BB - SALA DE BOMBAS DE PETROLEO 

CC - SALA DE ESCLUSAS 
DD - EQUIPO ELECTRICO DE DISTRI -

BUCION 

EE - CILINDROS DE ALMACENAMIENTO 
PETROLEO 

PF - SALA DE REDUCCION DE PRESION 

DE GAS NATURAL 

GG - SALA DE CALDERAS AUXILIAR 

HH - TANQUE DE ALMCENAMIENTO DE 

GASOIL 

J J - LUGAR DE DESCARGA 

KZ - TALLERES Y ALMACENES 

LL - PLANTA DE TRATAMIENTO DE AGUA 

MM - GRUA 200 TONELADAS 

NN - TANQUE PARA'SERVICIO CONTRA INCENDIO 

00 - SALA DE BOIáBAS CONTRA 

INCENDIO 

PP - PLANTA DE CLORINACION 

QQ - SALA DE BOFiBAS DE AGUA DE 
CIRCULACION 

RR - GARAGE 

SS - DEPOSITO DE LOCOMOTORAS 
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