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Wld~81n'os~ i n W r e s t  has been areu~ a~ring tb~ p a s t  year  i n  the 

opinions the~ bare  been o x p r e m a  by va~io~8 v i s i t i n g  oommieeions ma~ 

F a b l i c i s t o  from &keoa~ a8 to the r e a s o n s  f e r  ~ke pkenemmal  p r e r p e r i t y  we a r e  

en joy ing  bore i n  the Uni to~ 8 t a t e o .  I t  i s  n o t e n r t k y  t h a t ,  a l t hough  these  

opinions have a i f f e r e a  i n  e e r t a i n  r e e p e e t s ,  p r a s t i e a l l y  eve ry  one of  t hen  has 

empha~iseA t h e  r e l a t i v e l y  l a rge  amount of  pever  l ~ t  a t  t h e  ~ i epesa l  o f  the 

American wor~ as one of ~ moe~ inpOrtan~ faetore in the situation. £n£ 

there  i s ,  i ndeed ,  & s t r i k i n g  cor respondence  between the  r a t i o  of  the ~.8 

horsepower per wage earner in  ma.m;tf~'lm.r:i.ng imLustr ios in  the U n i t e r s _  

(as ~ a  b.y ~ e  Census ~ f o r  19Z5) t o  t he  2 .4  horeepover  p e r  worker  

Gre~t ] 3 r i ~ u ~  the  105 horsepower per warker i n  ~ u ~ 7 ~  a~L the 0.1 

horsopogor p e r  worker  i n  ~ a~1 the  r e l a t i v e  p e a | a c t i v e n e s S  ann 

p r o s p e r i t y  of  ~hese eeuntriOOo 

I s  i t  ne t  l i k e l y  thst t h e r e  i s  a s i n i l a r  eerrespe~eneo beQueen 

the ~adns~eia l  l eaderok£p of  t h e  Oomnenna l th  of  Pennsy lvan i a  a~ t  i r e  

p rov i s ion  of  407 horsepower pe r  i n a u t ~ r i ~ l  worker a~ eenpare~ witch ~ho 

avera4e of 8.8 kersepever per werMer f o r  the Unlte~ 8tares? 

But i f  power i8  a primo f a e t e r  in  p r o d n e t i e n  a ~  p r o s p e r i t y ,  i t  i s  

even mere v i ~ a l  ~8 a f a ~ t e r  i n  p r e p a z e d ~ e n .  Au£ i f  an~ ar jumont  were 

need~ to e s t a b l i s h  ~hls self-efld~nr~ f a e t ,  i t  .eeuA4 
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foun~ in ou~ experience in the Great Wax. ¥ithin six months after our 

entry into the conflict, every industrial district in which raw m~t~rials~ 

labor, equipmen~ and transportation had been mobilized for the delivery 

of the finished prc~ucts required for our axmy in Franch, began to fall 

off in the ratio of prodnction to manufacturing capacity as a result of 

power shortages, notwithstanding that the needs of the nation, as reflected 

in wax orders, called for capacity producSion, or better. 

The complete story of this phase of those trying days has been 

told in a report on "The Power Situation During the War," by Col. Charles 

Keller, published by authority of the Seeretaxy of Tax in 1921, to 

which reference may be made for further deta/Is. For the purposes of 

this talk, suffice i% to say that notwithstanding the curtailment of 

war ~ere by the Ear Industries ~oaxd, on account of shortage of power, 

the central station pever systems o_~er&ted by the Duquesne Light Company 

and the West Penn Power Company in the Pittsburgh I~triet were estimated 

to be 150,000 K.~. short of sufficient cs~acity to meet the dema~s upon 

them by the end of 1918; a~ it was estimated that, if the war ha~ 

con t inued ,  t h i s  shor tage  would have been i n c r e a s e d  to S60~000 K.W, by the  

end of 1919. .~ 

At the  o u t s e t  of the  war, t hese  two systems in the  P i t t s b u r g h  

Dlstrlc% had a combined installed capacity of about 186,590 F~¥. and 

al thov~h t h e y  were  i n t e r c o n n e c t e d  wi th  o n e  a n o t h e r  by f o u r  2 ~- E . ~ .  

connect ions  of  a t o t a l  c a p a c i t y  of ~5,000 E ,N. ,  t h e y  were no t  
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i n t e r c o n n e c t e d  w i t h  any o t h e r  systems Ce~cept to the  e x t e n t  t h a t  the  

j o i n t  use  by the  Vest Penn Power Company and the  American Gas & E l e c t r i c  

Company of the  Windsor power s t a t i o n  might be c o n s i d e r e d  as c o m r t i t u t i n g  

an i n t e r c o n n e c t i o n .  1 A s u b s t a n t i a l  p o r t i o n  of t h e i r  g e n e r a t i n g  c a p a c i t y ,  

a l so ,  was in  o l d ,  r e l a t i v e l y  i n e f f i c i e n t  u n i t s ,  r ep lacement  of which h~d 

a l r e a d y  to  be env i saged .  

The Power Section of the War In~xstries ~oard developed a 

comprehensive plan for the solution of this situ£tion, by the construction 

of 180,000 K.W. of additional generating capacity on the Duquesne and 

~,~est Penn 8~tems, of 150,000 K.W. of additional generating capacity 

on adjacent systems in Eastern Ohio, and of high tension transmission 

tie lines to these other ~stems. The plan also provided for financial 

a id  by the  Government. 3u t  t h i s  l ~ a n  wa~ on ly  i n i t i a t e d  to a small  

ex ten t  when the  Armis t ice  put  an end to  t he se  a r r a n ~ m e n t s .  

I t  i s  i n t e r e s t i n g  to  compare t h e s e  c o n d i t i o n s  and p l a n s  w i th  

the p r e s e n t  s i t u a t i o n ,  when 270,000 K.W. of g e n e r a t i n g  c a p a c i t y  

has been c o n s t r u c t e d ,  or i s  new n e a r i n g  comple t ion ,  on the  Duquesne Light  

Company system, and over  400,000 K.W. of g e n e r a t i n g  c a p a c i t y  has been 

~i~ed to  the  West Penn systeen, b r i n g i n g  the  combined c&pac i t i e s  of the two 

systems,  a f t e r  a l l o w i n g  f o r  the  abandonment of old p l a n t s  and the 

comple t ion  of work now n e a r i n g  comple t ion ,  to a t o t a l  of 799,700 K.W. 

~ r e e v e r ,  t h e  two s y s t e m s  a re  now i n t e r c o n n e c t e d  by a 66 K.V. t i e  l i n e  

of 50,000 K.W. c a p a c i t y ,  i n  a d d i t i o n  to  t h r e e  22 K.V. t i e s  of ~0,000 K.W,-- 

c a p ~ i t y .  And the  combined system i s  a l s o  t i e d  i n  ~by h igh  t e n s i o n  l i n e s ,  



b o t h  on t h e  e a s t  and on t h e  w e s t ,  t o  an  i n t e r c o n n e c t e d  s ~ e r - p o w e r  s y s t e m  

t h a t  a l r e a d y  r e a c h e s  f rom B o s t o n  t o  C h i c ~ o ,  and  i s  b e i n g  e x t e n d e d  a l m o s t  

daily. 

Furthermore, practically the entire capacity of the two systems 

now supplying the Pittsburgh District is now in modern turbo-generator 

or hydraulic equipment of the most modern design and of~high efficlenCy. 

One of these plants you are to visit tomorrow, snd the remainder of this 

paper will be devoted to a brief description of thgs plant. 

THE COI~VAX POWER STATION 
OF T~ IH~QUESNE LIGHT CO~P~TY 

The Colfax power station of the Duquesne Light Company is a typical 

"mine mouth" station. Located about fifteen miles from the center of 

Pittsburgh on ~e north bank of the Allegheny river, Ithe low-water flow 

of which is sufficient to provide condensing water for more than 300,000 

kilowatts of plant capaclty); distant only about one mile from the Harwick 

mine, {also owned by the Du4nesne Light Company and affording, with its 

present acreage, at the present rate of consumption, more than forty 

years' supply of steam coal of satisfactory quality}; and connected with 

this mine by the Cheewick & Harmar railroad (& private road owned by 

company , ,  i t  con fo rms  t o  t he  h i g h e s t  i d e a l s  and t h e  b e s t  affiliated 

traditions of modern super-power practice. 

" F i r s t  U n i t  

The c o n s t r u c t i o n  o f  t h e  f i r s t  i n s t a l l a t i o n  a t  C o l f ~  was s t a r t e d  

in  1919, and  t h e  f i r s t  u n i t ,  c o n s i s t i n g  o f  one 60 ,000  k i l o w a t t  t h r e e -  

/ 
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cylinder cross-co~ound Westinghouse %ur~o-~enerator, with seven 

Babcock & Wilcox boilers of 20,876 sq.ft, of heating surface each, 

equipped with Foster ~perhe&ters ~d Westinghouse underfee~ stokers, 

¢nd~esi~ed to operate At 275 pounds per square inch pressure and 500 

~egrees Ya2~exd~bit te~erature, wa~ put into operation on ~ecember 18, 

!920, 

Second Un i t  

The second 60,000 k i l owa t t  un l~ was p r a c t i c a l l y  a ~upl loate 

of the f i r s t  u r~ t ,  except ing tha t  s i x  ~abcook and ~ t l coz  b o i l e r s  

of 22,914 sq.fto of heating surface each, equipped with ~kbcock & Wilcox 
t 

1~erdeck type superheaters and ~esti~house underfeed stokers were 

used. In connection with this ex~er~ion, an extensive outdoor coal 

~d.liz~ az~1 storage pl~ut was installe~, including a travelliog 

rope-operated bridge of ~0 foot span, and 1,000 foot travel, with an 

average capacity of 267 tons per hoar~ The second unit ~s ]placed in 

operation Octo]~er~, 1922. 

Third Unit 

~e third unlt, of 70,000 kilowatt c~pacity, was started in 

192~ and p]ace~ in operation in several steps d.ur ing  t he  latter part of 

19~ and the e a r l y  ~part of  1925. ~hts u~t% consld%ed of  tyro ~5,000 

kilowatt si~e-cylixcler ~estin~ouse tur~o-~ener&tors, connected to a 

single common transformer ~az~k; one P.2,914 SOl.ft. 3&boeck & Wilcox 

boiler, similaz' to those instal]B~ w i ~  the second unl% | t o  fill a v a c a n t  

¢5! 



space i n  the  b o i l e r  house] ;  a~l f i v e  27,580 s q . f t .  ~abcock & Wilcox 

boilers equipped for pulverized fuel firing with two six-ton R~ymon~ 

Mills and fourteen Lopulco feeders per boiler. This unit was equipped 

with four-stage bleeding for feed water heating, and air heaters for 

heating the air for combustion. 

In connection with the third unit, a Heyl & Patterson river 

coal unloading tower aml a belt conveyor, of an averse capacity of 

250 tons per hour~ were installecl, to provide for the handling of coal 

from barges on the river to the coal crushers in the station. 

During the progress of the work on the third unit, also, a 66,000 

volt t r a n s m i s s i o n  line tie, of Z0,000 kilowatt capacity, was installed 

between the Colfax power station and the axljacent SpringdAle station 

of the West Penn Power Compar~v, over which the interc~ of power 

under an interchange agreement wa~ begun. Since this time, the voltage 

on this line has been raised to IZ2,000 volts by the installation at 

Colfax of a bank of IZ2,000 to 66,000 volt transformers, in order to 

conform to the raising of the voltage on the transmission system 

of the West Penn Power Company. 

Upon the completion of the third unit, then, the Colfax power 

s t a t i o n  con t a ined  e i g h t  t u r b o - g e n e r a t o r s  of a t o t a l  capac i ty  of  190,000 

k i l o w a t t s ,  and n i n e t e e n  b o i l e r s ,  f ou r t een  of them s t o k e r  f i r e d  aud f i v e  

equipped fo r  p u l v e r t a e d  f u e l ,  wi th  complete coal  hand l i z~  and s torage  

equipment f o r  bo~h r a i l r o a d  and r i v e r  coa l ,  and wi th  a ~0,000 k i l o w a t t  1~2 

r 



kv. i n ~ e r c h a n ~  c o n n e c t i o n  to  theWest Penn P o ~ r  system.  

Fou r th  Unit  

~ r l y  i n  1925 i t  wa~ de te rmined  tha t  i t  would be n e c e s s a r y  to  

provide a d d i t i o r ~ l  ~ene ra t i ng  c a p a c i t y  a t  Colfax f o r  the  f a l l  of 1926, 

and p r e l i m i n a r y  s~ thor i a&t ions  were g ran t ed  f o r  commencing work upon a 

f o u r t h - u n i t  e z t e n s i o n ,  t o  c o n s i s t  of  two 40,000 k i l o w a t t  s i n g l e - c y l i n d e r  

t u r b o - g e n e r a t o r s ,  and t h r e e  a d d i t i o n a l  p u l v e r i z e d  f u e l  b o i l e r s .  In  

Ju~e, 1925, work was s t a r t e d  on the founda t ions  and r i v e r  wal l  ex t ens ion ,  

i nc lud ing  an e x t e n s i o n  down str6am of the  condens ing  water  d i s c h a r g e  

tunnel  i n  or&er to ~void p o s s i b l e  d i f f i c u l t i e s  from r e c i r c u l s ~ i o n .  This 

work was c a r r i e d  th rough  and completed i n  4 p r i l ,  1928. D~ring i t s  

progress, a contra~t was negotiated for the purchase of-~0.000 kilowatts 

of firm power from the West Penn Power Co.any. over the I~2.000 volt 

connection with their system, during the period from September I. 1926. to 

September 1, 1927; and t h i s  arrangement  made i t  p o s s i b l e  to p o s t p o l e  the 

p r o v i s i o n  of any &dd i t iona l  E e n e r a t i n g  c a p a c i t y  a t  Colf~x from the f a l l  

of 1926, as or~ginally planued, until the fall of 1927. Construction. 

work waa therefore ~topped upon the completion of the foundations and 

the extension o f  the river wall and discharge tunnel, and plans carried 

forward ~or the eon1~letion of the fourth unit extension on a sche@ale ~ 

calling for the oper&tion of the flr~t 40,000 kilowatt turbo-generator {which 

has been d e s i ~ a t e d  a~ 4-A) ~ June,  19Z7 ( i n  o rde r  to f a c i l i t a t e  the  

summer maintenance  program of the  o p e r a t i n g  ~epartment on the  f i r e ~  t h r e e  

u n i t s ) ;  aud f o r  t he  o p e r a t i o n  of the second 4o ,ooc  k i l o w a t t  t u r b o - ~ e n e r a t o r  

J 



(deerlgzu~ted aS 4-B) and. "the Bee additional boilers in ~ovember, 1927. 

~e foo~th oJ~it, ~hen" complete~, will consist of two 41,250 

kilovatt single-cylinder Wes~in~ho~e ¢uJrbo-generators (of 40,000 

kilowatt net capacity each, as 1250 kilowatts of the gross capacity of 

each generator is to be ta~n through a transformer bank to the house 

service bus; there being no separate hexse generators ~n the fourth unit, 

as in the cases of the first, seconl and third units); three Babcock 

& Wilcox boilers of 2?,786 sq.ft, of heating surface each, designed to 

operate at 275 pounds pressure ~ 650 degrees Fahrenhei~ te~erature, with 

Babcock & Wilcos i~ter~eck type superheaters, and equipped for pulveri~e~ 

fuel firing, with three fifteen-ton Raymon~l mills, discharging by d~plioate 

icrew conveyors into any of the three l~xlverize~ fuel bins, each serving 

one boiler, 

Two boilers are equipped with seven Couch burners each, serve~ 

by t opulco feeders and firing furnaces having Combustion Engineering 

Corporation's fin-~ype rear an~ si~e cooling wallm. ~he thir~ boiler 

has flve Bailey intertube burners, served by Bailey feeders, ~ firing 

a ~rnace having ~ailey front, rear anl side cooling walls. 

~l~ ~jungstrom air )~n~eheater8 are previde~ for th i s  boiler, 

the other two having Combustion Engi~eerix~g Corporation plate air heaters. 

All boiler equilmm ent is ~.ei~ed for a normal centi~ous capacity 

of ~00,000 pounds of ~team per ~oiler per hour, and peak capacity ef 

is! 
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3~0,000 pounds per hoar, 

£ktzTen% will be ,~en i~om the generators at ii,000 volts, through 

~estinghouse type 0-44 and 0-55 electrically operated cell-mounting oil 
i 

c i r c u i t  b r e a k e r s ,  ( t he  0-55 5 r e a k e r s ,  &eeigned fo r  i n t e r r u p t i o n  of  s h o r t  

c i r c u i t  e u r r e n t s  of 120,000 amperes a ~  12,000 v o l t s ,  be i rg  the l a r g e s t  / ~  

breakers  of  t h i s  type ever  b u i l t  by the  ~ e s t i ~ h o u s e  company} to a s i n g l e  

co~on bank of three ~i,400 kva. oil insul~ted water-cobled e~ugle-~hase 

transgormers. ~ hlgh tension side of these transfommers will be connecte~ 

to a 58,000 v o l t  ~as on the  r o o f  of  the  power s t a t i o n ,  from ~ i c h  the 66,000 

vol t  ~ ransmiss ion  l i n e s  fed  by t h i s  u n i t  w i l l  be t~Men out t h r o u ~  

Nestin~house type @-11 and @-12 o i l  c i r c u i t  b r e a k e r s ,  l o c a t e d  i n  a new 

switchin~ structure at the east end of the power station buildinge 

In connection with the installation of this equipment, it haa been 

necessary to extend the turbine room and electric~l bay ~pproximately 

I~4 feet in length, addlng 1,891,712 cubic feet to the main power station 

building. It will also be necessary to extend the boiler room 144 feet in 

length, adding 658,~80 cubic feet to its volume. 

D u r i n g  the  p r o g r e s s  of  t he  work on the  f o u r t h  u n i t ,  a new 

storehouse b u i l d i n g  i s  a l s o  b e i n g  c o n s t r u c t e d  a l o n g s i d e  the  ~ i n  ~ower 

s t a t i o n  b u i l d i ~ ,  wi th  6,000 square  f e e t  of  f l o o r  a r e a  and 151,000 eubio 

f ee t  of volume. This a d d i t i o n  w i l l  a f f o r d  ample and conven ien t  

storeroom facilities for the entire plant, the inadequacy of the facilities 

p r e v i o u s l y  p rov ided  hav ing  proved  & s u b s t a n t i a l  handicap to  the  o p e r a t i n g  

org~izat i on. ~ 

(9) 



The e s t i - u - t e d  t o t a l  c o s t  o f  t h e  f o u r t h  u n i t  ex t~kus ion ,  

i n c l u d i n g  t h e  f o u n d a t i o n  and r ~ v e r  w a l l  work done p r i o r  t o  t h e  

r e s ~ n ~ t i o n  o f  c o n s t r u ~ t i ~ u  on t he  = ~ i n  p r o j e c t ,  i s  $ 8 , ~ 0 0 , 0 0 0 .  

Design Features 

A l t h o u ~ ,  i n  a g e n e r a l  ~ y ,  t h e  d e v e l o p m e n t  of  p l a n s  f o r  t h e  

f o u r t h  u n i t  h a s  f o l l o w e d  more o r  l e s s  a l o n g  l i n e s  l a i d  down i n  t h a  

p r e v i o u s  i n s t a l l a t i o n s ,  a c o n s i d e r a b l e  zmunber o f  new f e a t u r e s  have  been '  

i n t r o d u c e d  i n  the  d e s i g n ,  among wh ich  t h e  most  i m p o r t a n t ,  p e r h a p s ,  

r e l a t e  ¢o t h e  c o o l i n ~  w a t e r  s u p p l y  s y s t e m ,  t he  d r a f t  and  f e e d  w a t e r  

pumping s y s t e m s ,  t h e  s t a t i o n  ~ x i l i a r y  e l e c t r i c  s e r v i c e  s y s t e m ,  and 

the matin system of electrical connections. 

Oool i z~  ~ a t e r  Supp ly :  
% 

H e r e t o f o r e ,  t h e  g e n e r a t o r  a i r  c o o l e r s  and t h e  h e a t  e x ~ h a n ~ r s  

J~r t h e  r e c o v e r y  o f  t r a n s f o r m e r  he&t and  f o r  b e a r i n g  o i l  c o o l i n g  have  

been  o p e r & t e d  w i t h  c o n d e n s a t e ,  w i t h  e m e r g e n c y  c o n n e c t i o n s  f o r  t h e  uSe 

of  r i v e r  w a t e r  d u r i n g  ex t r eme  h e r  w e a t h e r .  The u s e  o f  r i v e r  w a t e r  f o r  

t h e s ~  p u r p o s e s  i s  u n e & ~ i s f a c t o r y  b e c s ~ s e  o f  t h e  p o s s i b i l i t y  o f  o u t a g e s  

due t o  c l o ~ i n ~  b y  l e a v e s  o r  sevm.  I n  c o n n e c t i o n  w i t h  t h e  i n s t a l l & r i c h  

of  t h e  f o u r t h  u n i t ,  a r e i n f o r c e d  c o n c r e t e  m e a l ,  24 f e e t  i n  d i a m e t e r ,  

has  b e e n  s u n k  i n t o  t h e  g r a v e l  u n d e r l y i z ~  t h e  bed  o f  t h e  A l l e g h e n y  r i v e r ,  

a t  a p o i n t  a d j a c e n t  t o  t h e  e a s t  end  of  t h e  p o w e r  s t a t i o n  s i t e ,  a ~  two 

6,000 ~ l l o n  p e r  m i n u t e  h o r i s o n t a i  r e c t o r - d r i v e n  c e n t r i f u ~ A  p ~ p s  a r e  ~- i 

~ e i n g  i n s t a l l e d ,  f r o m  which  t e s t s  have  i n d i c a t e d  t h a t  i t  w i l l  be  p o s s i b l e  



t o  s u p p l y  an ample q u a n t i t y  of @lear ,  c o l d ,  u n d e r g r o u n d  wate r  f o r  a l l  

c o o l i n g  and ws~shiz~ p u r p o s e s  i n  the  power s t a t i o n ,  c o m p l e t e l y  e l i m i n a t i n g  

the  n e c e s s i t y  o f  u s i n g  raw r i v e r  water  f o r  a~y of t h e s e  p u r p o s e s .  

J r a f t  and Feed Water P u ~ i n g  Systems: 

Al l  t h e  p r e s e n t  b o i l e r s  o p e r a t e  on na~xr&l d e a f t ,  whereas  the  t h r e e  

boilers with the fourth unit will make use of induned draft. Also, the 

a/r preheaters on the fourth unit boilers will be much larger than those on 

the present boilers. 

The ~hird unit was equipped with two ~otor-driven boiler feed 

pun~s, whereas the fourth unit will be equipped with three steam-driven 

boiler feed pumps. This che~ge was made to increase reliability of 

operat ion. 

Station Auxiliary Electric Service: 

Electrically-driven auxiliaries of u n i t s  I and2 are s~pplied with 

cur ren~  by Ludependent  t u r b o - g e n e r & t o r  u n i t s  of  2,000 k i l o w a t t  c a p a c i t y  ~ 

each, end the anxilia~ies of unit Z are supplied by house Eeneratoms of 

s i ~ L l ~  c~p&ci ty  a t t a c h e d  t o  the  g e n e r a t o r  en~s o f  t he  s h ~ f t s  of  the  

~ i n  ~ u r b o - g e ~ e r a t o r  u n i t s .  Emergency s e r v i c e  m~y be obta~re d i n  each  

case f rom t h e  main 11,000 v o l t  ~ s ,  t h rough  t he  s t a t i o n  s e r v i c e  
\ 

t t a n s  f o r m e r s .  

In the case of Unit 4, no house generators are previded, but three 

independent sources of power will be &vaila~le to oper&~e the electric~lly- 

dmlven auxiliaries. The normal power supply will be throv~ two step-down 

transformer banks, each connected through all circuit bre&~rs to the main 

leads of one of the main generators. Emergency supply will be from a 

i l l )  



s e p a r a t e  lnum, which may ~e f e d  e i t h e r  t h r o u g h  a bank o f  s t e p - d o w n  

%rans~rmers c o n n e c t e d  t o  t h e  ma in  11 ,000  v S l t  b u s ,  or  d i r e c t l y  f r o m  

e i t h e r  one o f  t h e  two indspenden% t u r b i n e - d r i v e n  house  E e n e r a t o r s  

i n s t a l l e d  on u n i t s  1 and 2 .  

l ~ i n  E l e c t r i c a l  C o n n e c t i o n s ~  

The c h ~ E e s  t h a t  have  b e e n  made i n  t h e  main  s y s t e m  o f  s t a t i o n  

c o n n e c t i o n s  a f f e c t  n o t  o r g y  u n i t  4 ,  bu t  a l s o  a l l  t h r e e  o f  t he  

p r e v i o u s l y  i n s t a l l e d  u n i t s .  U n i t s  1 ,  2 ,  and  ~ were o r i g i n a l l y  c o n n e c t e ~  

each through its own bank of step-up transformers to continuous main 

and auxiliary 66 kv. buses, from which all outgoing transmission lines 

were supplied. With ~e completion of unit 4, each pair of outgoing 66 K-~. 

transmission lines ~II be suppllef by one generat~ unlt and its step-up 

transformer baak, the generator units beimg tied together only ithrou~l current 

l i m i t i n g  r e a c t o r s ,  c o n n e c t e d  t o  a connnon, o r  " s ~ n c h r o n i . i n g "  11 Eve b u s ,  

This  a r r a n g e m e n t  w ~ l l  have two t m i n c i p l e  a d v a n t a g e s  o v e r  t h e  p r e v i o u s  One; 

namely ,  i t  e i I 1  r e d n c e  t h e  maximum p o s s i b l e  c u r r e n t  c o n c e n t r a t i o n  on s h o r t  

c i r c u i t s  t o  v a l u e s  t h a t  can  be  h a n d l e d  by  t h e  o i l  c i r c u i t  b r e a k e r e ,  a ~  

it will so sectionallze the main transmission system that the distw~bance 

cre~ted by the failure of a 66 kv. transmission line will be practically 

limited to the goner&tore and tra~sfox~ners feeding that particular line, 

p r o t e e t i n ~  t h e  b a l a n c e  o f  t h e  s y s t e m  f r o m  v i o l e n t  v o l t a g e  d i s t ~ f o a n c e s  end  

e n ~ l i n g  t h e  r e m a i n i n g  g e u e r ~ t o r s  and lines tO c o n f i n e  i n  st~le o p e r a t i o n  

Upon co.lotion of t h e  f o u r t h  u n i t  o t h e  C o l f a x  p~,wer s t a t i o n  w i l l  



c o n ~ i n  a t o t a l  o f  t e n  t u r b o - g e n e r a t o r s ,  wi th  & combine~ c ~ p a c i t y  o f  

270,000 kilow&tts, and 22 boile~rs, fourteen of 1~ich will be stoker 

fire~ ~ud eight equipped to burn pulverized coal. The estin~ted total 

co~t of the entire plant upon cos~letion of the fourth unit, including 

lar~, buildings, equipment, coai handling f~cilities, overhea~ costs, 

~nd interest during construction, will be about $~,000,000. 
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