
.. 

.' . 

COUNTY BOROUG.H · 
, ' 

\ -. 0 F /\MALLASEV· . ' . . . .... \. J ' , 

.. 

. ELfEC1:RICITyr 
DEPARTMENT 

., 

. OlffICIAL .. f 

. 

OPENINC' 
~ of the . . ~-

~ 

EXTENSIO·NS 
.. ,'.' . ~ ~o Tc HE . >. 

.... , 

ELEC~RICI.T¥ 
, V¥ORKS ~ 

, , . 
. _ Friday Ocfober 26 t!, 1928 

\ 

r 



COUNTY BOROUGH OF W ALLASEY 

ELl'-CTRICITY DEPARTMENT 

OFFICIAL OPENING 
of the 

EXTENSIONS to the 

ELECTRICITY WORKS 

FRIDAY. O CTOBER 26TH. 1928 



COI'>:TY 1I01<()I'C: 11 UI' \\" ~\J.I. A~EY E l,E~ TI{I C IT\' 1I1·: 1' .'\R'i')IE>: 'l' 

, 

T H E WORSHIPFUL THE MAYOR OF WALI ,ASE.Y. 

Aldcr1l'liln Dr . .I. MCJ\o\illan, J.P, 

.. 2 .. 



to Lt X 'f \ . H O R 0 It G 11 0 F W A L I. ,\ :-> E Y E I. E C T ]{ 1 C 1 T \ . I) I·: 1' 1\ R T ".f E KT 

1'11 ['. WOR51-1J PFUL T HE Mf\VQn l ~55 OF WALL!\SE.V . 

Mrs. J . M cMil1an 

I "l, , 



COI ' NTY B(lI{()I ' I :1l OF \\· ,\I.], ,\~I~ \' 1 ·: r.E('· I· I~ltITV 1.1·: I' .\l{T~II ( X · I · 

11 . T. HAW K1 N~, ES(I . 
A .~I.I.M. K, A.M.I.J';.]·: . 

BOTOI1g-h Elcctrical EII~ineer 

ami i\I ,wager 

Alderman JOS. H·UG l·n :s 

Chairman of thc Electricity COr1l 111itt cc 

1'b.!lul [I:ll il'll & Fry, Lld . 

. .4 .. 



(OI'XT\" 1I0ROI'I;11 (1F \\· .\I, I.,\:'l \ \" EI.El' Tl~IC1T\" nEl' .\J.l.T~lEXT 

COUNTY BOROUGH OF WALLASEY 

Official Opening of the 

Extensions to the Electricity Works 
by 

THE WORSHIPFUL THE MAYOR OF WALLASEY 
AI(\CTlll all Dr. ) . l\1cl\l IU .AN, ).P, 

Chainllall 

\ 'kc-Chainllan 

Aldcrm:lll H ASI,A.l\1 

(mule-illllf BI,AC KBt;J{" 

Councillof BURl\LEV , F,S.:\ .:\. 

Coullcillor 1:1.,\:\"\(;"\:-;

COImcillor j'I,\ NKAFQRIJ 

.\l dCfl ll<l1l JOS, H l 'C H ES 

Cmmdllor .\'i'KI N$ON , F.C.1.S. 

Cou ncillor J O I-l 1'\;-\'I'O:\ 

Councillor JON ES 

COll ncillor [.A RS I':!' 

COl1 ncillor SCO IXS 

Councillur S'i'Ql{ FS 

{~ I ':O. T,I\·S I':Y. U .. B .. 

'I'OWI1 Clerk. 

B. T. H.\ \ \,K 11'\S, .\.:-,I.I .l\I.E ., :\.1\1.1.1 ':. E .. 

Borough Elcctrical Engincer and :\Ianagd. 

. .5 .. 



EXTE RIOR VIEW OF GENE I'MTIl'\G 5TATION 

. . 6 .. 



I,.' () c ~ 'I' Y HO R {) I' I: 11 () F \\' ,\ I. I. ,\:-; J.: Y I·: I. E <; 'I' I{ I i... I ' I \' n I ,. I' ,\ I: T;\I E ~ T 

COUNTY BOROUGH OF WALLASEY 

ELECTRICITY DEPARTMENT 

I~t I~~ II-rE public supply of electricity in Wallasey •. whicb has had a very successful 
, , fin ancial career from ltS Il1CeptlOn, havUlg contnbuted no less than 

£ 133,590 to t he relief of t he Borough rates, was first given in J anua ry, 
J897, current being supplied for lighting frol1l a si ngle-phase generating 

sta tion at Sea Yiew Road. 

In 1\ larch. 1000, a suppl y was cOlllmenced for t he electric tramways, a new 
bay being added to t he origiJlal engine room , direct-current generating sets installed 
and extensions llIade to t he boiler house, etc. 

In 10 12 it had beco11le necessary to give serio\ls thought to the question of 
large extensions, e.ither by 11laki ng a considerable enlargel1lent of the old station, or 
by the erection of a Jlew works, and it was decided, after fu ll consideration of t he 
estimates presented to the Conunittee, that the erection of a new station was the 
better proposition. 

A scheme was therefore prepared, and approved by t he Council , for the erection 
on a site near the docks and railway, of a generat ing station to contain two 3,000-
kw. turbo-alternators, with the necessary boilers, economisers, condensers, switcbgear, 
etc. ; the scheme also including the conversion of the existing electricity works into 
a sub-station connected to the new generating station by extra high-pressure cables, 
the provision of rotary converters for t ramway purposes, Scott-connected trans
formers for the lighting system, and the supply of t hree-phase current for power in 
t he district aroll nd t he docks. In the meantime a 1,000-kw. three-phase turbo
generator was installed a t the Sea View Road st ation to cope with the increasing 
demands on t he Undertaking. 
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'I'he buildings of the new station were collllllenced ill the early part of J914- , 
a nd cOl1tracts were entered iuto for the supply of phlllt, pipework, cables, etc, I II 
August, IHI;") , the station was ready for trial runs, but the Covernlllent being then 
ill urg-enl need of pl~lIlt for the production of lllu ll itiolls of war, one of the generating 
sets was com ll Hl llcleerecl. At t he salile time t he contractors were engaged ill urgent 
war work , at1(i the startillg up of t he statiml was delnyed ulltil September. Even 
lhell ouly the onc 3.000-l:\v, turbo-generator was instnlled, ami this had to cany 011 

alone for the greatC'r P<l lt of the war, 

\\"hell the statio1l was completed the generating plant comprised two ;~,OOO

kw. t urLo-gcnerators with condensing plant a nd aux iliaries Illade by the ::\Ietropolitan
\'ickcrs Electrical Co" Ltd" of :\Ianchester, a nd OllC' I,OOO-kw , turbo-gellerator, lIlade 
by t he British Tholllsoll-Honsto ll Co" Ltd" of Rugby, t ransfe rred frol1l the old Sea 
\ 'iew Road generntillg station, each of these generating three-phase current at a 
pressure of (i ,BOO volts, 

The boiler plant cOlllprised three Babcock & \rileox water-tube boilers each 
capable of evaporating 22,000 Ibs, of water per hour at :2'00 Ihs. per squa re inch 
pressure and 200° F , superheat, a similar boiler, but of 16,000 Ibs, per hour capacity 
transferred fronl Sea \'iew Road, three Green's fuel economisers, a Prat patent 
ejector ch imuey equipped with Prat\ indul-ed draught fa n driven by a variable speed 
Illotor for each boiler , and two steam t urbine-drivcn rotary-feed plllllp5 for boi lcr
feed purposes, 

The turbine rool1l was equipped with a I ~)-toll cram:, and a uine-panel U,UOO
volt switchboa rd was installed for the control of the alternator~ a nd t he electrical 
distribu t ion frolll the statioll, 

The bnildings were constructed of steel frame-work. Hl1ed in with bricks, and 
pickcd out with pressed and Staffordshi re brick fac ings, the inside walls of t he turbine 
roOUl and basement being of glazed bricks ill low-toned colours. 

Owing to growing loads and largely increased dCtllands for current both for 
lighting and powcr, it again became necessary to instal additional plant, and ill Jul~' , 

I !)ZZ . a new 5,ooD-kw, J3rusb-Ljungst rolll turbo-generator, with condensing plant and 
al1xiJja rie!:i. wa!:i put into comlllission, a new Babcock & \\'ilcox water-tube boiler of 
25,000 Ib!:i. per hOllr e\'aporath'e capacity, together with a Creen's fuel economiser 
and a Prat pate.nt ejector chimney, having also been installed, 
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(;t·::'NEU.,\I , VIEW OF TUnl\IN E. I~OOM. 1!l'lU 

'Cbe fmtiler extension to the generati ng station, which was opened 111 April , 
1916, comprised the following :-

.r\ cOlll plete coal-handling plant by :\'fessrs. Babcock & \Vilcox, COI11 -
prising wagon t ippler, coal elevator and conveyor, overhead bunkers and 
traversing chutes. 

A complete ash-handling plant and ash bunker by :\Iessrs. F.dward 
Benllis . Co., Ltd . 

Two new 35,000-lb. Babcock & \\"ilcox boilers with Green's economisers. 

Feed-water t reatment plant fo r the scientific treatment of eit her llIake
lip water or whole condensate . 
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INTI::I~lor~ OF CIRCULATING WAn: n I'U,\I\P HOUSE', 

A further 5,OOO-kw. Brush-Ljl1ngstrom turbo-alternator. 

A complete new electrical remote control E. H.'l'. switch board by f\ lessrs. 
i\ letropolitan-Vickers Electrical Co. , L td. 

A new circulating water scheme' with reinforced concrete culvert and 
underground pump house, by Messrs. J. & G. Chappell , equipped with Rees
Roturbo ptUllpS. 

Two new \~ieir turbine-driven feed pumps, and the re-conditioning of 
the original pnmps. 

A 30-ton electrically-driven crane by Messrs. The \Vharton Crane and 
Hoist Co., Ltd. 
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INTEI1:IOI1: OF SWITCH I·IOUSE, WITH nEMOTE CONT\~OL SWITCI-IGE.A I1: 

The present circulating-water arrangements consist of a reiuforced concrete 
culvert, constructed by l\lessrs. J. & C. Chappell, \Vaitol1, Liverpool , running from 
station to dock, a distance of 200 yards. To allow of inspection, t he culvert is 
divided by a reinforced concrete wall into two parts, controlled by penstocks at eadl 
end . It is capable of supplying sufficient water to deal with an actual load of 
30,000 kw. 

. · 11. . 



<..' 0 11 :-.: T \ . ]'. 0 R 0 r (:!l 01,' \\',.\ 1, 1, A :.:. E \ . J.: 1. E (.: T R 1 C I T \ . I ) I': l' .\ It "1' )J E :-':'1' 

GI·: NEIV\J. VIEW OF TU IW INE nom,-I . 1\)~ti 

At the station end of t he culvert is situated a reinforced concrete screening 
cha lllber, which is also divided in halves controlled by penstocks, and p rovided with 
two Brackett 's rotary screens. 

An underground. rein forced concrete pUI11P house is situated alongside t he 
st ation , the water culvert running tinder the pUlllp-house floor, and tiJe water being so 
controlled by penstocks that it is possihle to have either or both halves worki ng on 
eit her or both screens. 

The pump house is provided with fi"e rotary pumps driven by electric motors . 
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The pUlllpS del iver into a coml1lon bus main running the length of the basement, 
frolll which supplies to the various condensers a re obtained. 

The old discha rge main and inlet mains have now been coupled , and form one 
comlllon discha rge back to the dock, about J 35 yards away from the cul vert inlet . 

In view of t he ever-increasing demand for electricity, and the large bulk 
supply required by the Birkenhead Corporation, together with probable require
ments ill the near future, the further e.xtensioll of the station was reCOll1111ended by 
the Council to t he Electricity Commissioners in 1926, when t he Borough Electrical 
Engineer and Manager was instructed to prepare a scheme. 

After very careful and extensive investigations, it was decided that t he t i1l1e 
had arr ived for t he adoption of t he la test system of pul verised fuel firing in connection 
with t he boiler-house extension plant, and that provision should be made for possible 
future genera tion of steam at a higher pressu re than that at present obtaining at 
Wallascy. 

Provision was therefo re made fo r the installat ion of two 50,000 Ibs. per hour 
boilers c01l1plete with bunkers, pulverising plant, Green's econom isers, steel chi1l1neys, 
stea m pipes, feed pipes , etc., a ll under the contract of lVlessrs . Simoll-Carves, Ltd., 
Mauchester. 

The Jlecessary extension of coal conveyor by 1Vfessrs. Babcock & Wilcox, Ltd., 
and the Ash-conveyor extension by l\'ressrs. Edward Bennis & Co. , Ltd. 

In t he turbi ne-room extension provisioll was made for the installation of a 
12.500-kw. t urbo-alternator set complete with condensers and auxiliary plant by 
Messrs. English E lectric Co. , Ltd . 

A 50-ton electric t ravelling crane by the Whartou Crane & Hoist Co. , Ltd ., 
E..H .T. swi tchgear by Messrs. iVletropolitau-Vickers Electrica l Co., Ltd., L .T . switch
gear and a 750-K.V.A. transformer for works auxi liaries by Messrs. English ]~lectri c 

Co., Ltd., was also provided for, and a 1O.OOO-C.P.A-J. circulatiJlg water pump by 
Messrs. Rees Roturbo l\o[anufacturing Co., Ltd . 
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EXTENSION TO TURBINE I1QOM, SWIT CI-I HOUSl~ /\ND I: ITTING SI'IOP 
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BUILDING EXTENSIONS 

In December, 1927 , l\ Iessrs. ]oseph Dolan & Sons, building contractors, of 
\Varrington, c0I111nenced thei r contract ill connection with the erection of t he super
structure, on foundations prepared by ::V[essrs. J, & C, Chappell. 

This work comprised an extension to the turbine room, boiler and bunker 
houses , switchgear and transformer houses and new fit ting sl1op, office for sbift 
engineers, etc. 

I n the case of the ttU"bine room and boiler house, these have been considerably 
increased in height to the exist ing premises, the eaves in each case being brought level 
with the bunker house, The reason for t his is in order to accommodate the increased 
sil';e of boiler plant, etc., in the boiler house and to allow of a 50-ton travelling crane 
and galleries in the turbine room. 

The whole of t he buildings :ue of steel fram ework, supplied and erected by 
Messrs. Redpath, Brown & Co. , Ltd . The walls of the turbine roOul are carried out 
ill ivory whi te glazed br ickwork, while a similar wall has been built across the 1'00111 , 

completely shutting off the view of the existing turbine foundations, t he access to 
same being obtained through two glazed brick archways. The carcase of the rel1lain
lllg buildings is carried out ill common and red pressed brickwork . 

The t urbine room , s\-:vitchgear and transformer-house floors are finished III 

sl1lall red adalllan t ine tiles, and the gai1eries, office, lavatory and fitt ing shop III 

Cranwood patent floori ng, 

Ample natural lighting is obtai ned in the turbine room , boiler and bunker 
houses by means of roof lights carried out in Heywood 's patent glazing, with t- inch 
wire-woven rough-cast glass with addit ional side lights to turbine 1'00111 , and side 
lights to the fitt ing silop, switchgear and transformer houses. Messrs. T he Crittai1 
Manufacturing Co., L td. , suppl ied the whole of the metal windows and lantern 
ventilators, which are opened by means of patent worm and rod geari ng operated at 
condenser floor level. 

T he iron staircases, hand-railings, etc., were suppl ied and fixed by .Messrs. 
The Falkirk Iron Co ., Ltd. 

T he whole of the drawings and supervI sIOIl of bnildings during t he course of 
erect ion were carried out under the direction of L . St. G, Wilkinson, Esq ., M.C. , M.Sc. , 
:JLI.C.E., the Borough Engineer and Surveyor. 

The whole of the plant extensions have been carried out to the design and 
specifications issued by B. '1'. Hawkins, Esq ., A.l\I.I. l\LE. , A.lVI.I.E.E., Borollgh 
E lectrical Engineer and l\ Ianager. 

.. l)oo 



BOILER-HOUSE EXTENSION 

COAI.- I-IA.K Dl.l:\C AND PUI.,VERISl.:\G PLAX1' , 

T he coal for firing the boilers is delivered by an extension of the bucket COIl 

veyor feeding the old boilers to two bunkers, each of which has a capacity of 150 tOilS. 

Fr0111 each of these bunkers the coal falls by gravity through an " Aver)''' automatic 
coal weigher into a small hopper , which directs the coal through three chu tes to three 
Simon-Carves unit type p111verisers. 

The coal cau be regulated and fed by means of a rotating table frolll which 
an adjustable plough scrapes off the coal iJI the desired quantities. It falls over a 
chute, behind which is fixed an electro-magnet, so that any pieces of t ramp iron, etc., 
being fed to the machine are automatically held to the chute aJld do not pass through 
to t he pulverising chamber. From time to time the attendant can open a small door 
H I front of the chute and remove any such material which may be adhering to it. 

The air is drawJl tJHotlgh the sallle sliding door by a fall fixed to the shaft at 
the fu rther end of the pulveriser and passes through the pulverising challlber, picking 
up on its way the particles of coal when t hey are pulverised SU!TiCiClltly finely to be 
carried by t he air. It will be seen that by adjusting t he sl iding door t he alllouut of 
air call be varied and, consequently, the fmeness of the coal partic les can be 
regulated. 

The pulverising chamber is of cyl indrical forlll , and has a central sha ft to which 
arc affixed four sets of eight haullllers each. The hammers are pivoted to a hub and 
arc thus free to swing, so that when the shaft is rotated at high speed t hey deal Hail 
like blows to the coal as it passes through . Both the hammers and the liniJIg of the 
pulverising chamber are made of specially hard manganese steel to resist the abrasive 
action of the coal. 

On leaving the pulverising chamber the air carryi.ng the coal is met in the fan 
chamber by another current o[ air, admitted through an adjustable door rOllnd the 
shaft 011 the opposite side of t be fall. The combination of air and coal dnst, which is 
now correctly proportioned for perfect combustion, is driven by the fan through mild 
steel pipe to a mixi ng Cha111ber, where 3n abrupt change of direction accomplishes 
t he thorough mixing of the coal and air, and delivers th€' product through a firebrick 
burner to the combustion chamber of the boiler in a turbulent condition. 

The construction of the bUrlier ill firebrick ensures that no damage shall occm 
to these parts should any burner !lot be working:, [or dur ing operation t he passage 
of cold air keeps it cool. 
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PULV EIl l5 1NG PLANT 
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T OP OF 50,000 Ills" hr. BOIl.ER 
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BOIl,ERS. 

The boilers are of the Simon-Carves' 'l'ri -druIll vertical tube type, each having 
a heating surface of 7,592 square feet and capable of normally evaporating :;0,000 
Ibs, of steam per-hour at a pressllre of 300 lbs. per square inch above atmosphere. 

The boilers were manufactured to Simon-Carves' designs, by IHessrs. Ww. 
Bearc1more & Co. , Ltd. , Glasgow. 

Part of the boiler-heating surface is formed of a series of water walls, which 
consist of 3i -inch t ubes surrounding all four sides and roof of the combustion 
chamber. All the wall tubes are co\'ered with special firebrick bloc.ks, so that in 
operation the walls are lIIaiJltai11ed at a bright reo heat in order t o assist combustion , 
while at the sallle time the comparatively cool water in the tubes tends to limit the 
telllperature of the hricks Ht their surface and thus give tilem longer life. 

The cOlllplete cooli ng system of the combustion chamber is in direct comlllunica
tion with the boiler proper , and is designed so tlw t the circulation in both is COI1Cllrrent. 

The bOttOlll of the COlllbustioll chamber tapers to ledges, bencatJ] which i~ an 
ash pit from which the ashes are withdrawn by all automatic rotary water-cooled 
extractor. This is designed to deal with ashes ei ther in the solid or llloltell forllls 
according to the class of coal llsed and the conditions of opera tion. Should slag 
form it is chilled and solidiiied by the cooling arrallgement er the extracting wheel. 

Access and inspection doors for observatioll of the operatioll of the boiler an: 
provided at variolls poiJlts in the combustioJl chamber. 

The gases lea villg the cOl1lbustion chamber are drawn over t he tubes of the 
boiler prop('r, passing through a superheater on t he way where all the steam is super
heated to a final temperature of 650D F., after which they pass downwards th rotlgh 
an economiser of the Green 's 'l'ri -tube type which heats the feed -water from 120 OF . 
to about 200 0 F . The gases then pass through tbe inducecl draugh t fan , which 
delivers thelll through grit collectors ma nufact ured by l\iessrs. Davidson & Co. , where 
the bulk of the fine ash which has been carried over from the cOI1]bustion challlber 
is trapped , after which they escape to the atmosphere through a steel chillll1ey Gft . 
diameter. 

Each boiler is controlled frolll the ground 1100r, where are the starting 1110tors, 
all' a1l(1 coal controls for t he pulverisers and al l the valve controls for the operation 
of the boilers, There is also a panel for eadl boiler , on which arc situated instruments 
for indicating and recording temperatures of the steam, water and gases at va rious 
points, together with the output, draughts and composition of the gases, by means 
of which latter it call be at once seen whether the correct amollnt of ai r is being 
admitted. 

.. 19 .. 



cn [' XT v no 1<0 I'I: !l () F \\" A!. I. "' :' EYE I.I(C '[' R I C I 'I' \" [) E I'A R '1')1 EX'!' 

12.5)0 Im TurWO·M.TF.lmA TOn 

TURBINE-ROOM EXTENSION 

T he turbo~gcneratillg set which forllls part of t he extensioll has been su pplied 
by the English Electric Co. , and consists of Que of t heir latest type of illl pulse reaction 
turbines driving d.irect an alternator having a maximull1 continllOus output of 12,500 
kw. at a speed of 3,000 revolutions per IlIluute. 

The t urbine consists of two separate cylinders, the first cylinder bei ng of the 
impulse type, and t he second cylinder el1lbod~'i_llg the reaction principle. 

Tills design has the advantage of making a short compact high~p ressure end 
fo r deal ing with tJle high tcmperatmes and pressures, a11(1 t he steam, a fter leaving 
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1~ '!;OU kw TUlmO·ALTE I"?:NATon AND (;OND I~:NSI N(; PLi\NT 

th is cylinder at approximately atmospheric pressure, enters the low-pressure turbiJJe , 
where the double-now blading enables full advantage to be taken of the high vaCUUlll , 
namely, 29 inches. \\"ith this arrangement two condensers are elllployed, which have 
also been designed and suppEed by the English Electric Co. 

I n passillg it is interesting to note that this turbine has been so designed tha t 
whilst operating with high econOl1l~" lUlder the present steam conditions, namely 
190 Ibs. per square inch and 605 0 F. total temperature, it will be able to work in the 
future under higher steam conditions with e\'en greater economy. 

The alternator also embodies all modern illlprOVellJeJlts alld will generate li) ,625 
K . \" .A. a t a pressure of 6,600 volts, at 50 cycles per second , when the unit is running at 
the designed speed of 3,000 Lp.lll. Directly coupled to the alternator is an over
hung type exciter for exciting the field of the alte rnator. 
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L. T . SW ITCllUOAno CONTRO L ( jA LI. E.nV 

For cooling t he air for the alternator a closed circuit air-cooling equipment has 
beell supplied by:\'iessrs. The Premier Cooler & Engineeri~lg Co., Ltd ., Guildford . 

For extracting the air fr0111 the condensed steam air ejectors have been supplied 
by Messrs. l'vIirrlees, \Vatson Co. Ltd. , of Glasgow. These are of the latest type and 
have been supplied in duplicate. Circulatillg water for the condensers is delivered 
by existing pumps, and for extracting the condensate, vertical motor-driven pumps 
have been supplied in duplicate. The motors haye been manufactured by the 
English Electric Co. and are complete with control gear. 

An oil-purifying equipment has been supplied by iVIessrs. Alfa Laval Co. of 
London ; also t here is an indicating and recording apparatus supplied by .Messrs. The 
Lea Recorder Co. of Manchester, for measuring the condensate . 
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THE PROGRE SS OF THE UNDERTAKING 

The growth of the Wallasey Corporation Electricity Undertaking has already 
been referred to in general terms, and below are given figures and c.harts which show 
in a 1l10re defin ite manner the progress of t he Undertaking as regards its output and 
efliciency. 

Until the last few years the load was principally of the nature associated with 
a residential district , t here being a peak load in the evening, whic.h during the winter 
amollnted to 1. ,725 kw., Illade up of domestic and shop liglltillg, whi le there was a 
comparatively light load during the daytime, naturally resulting ill the poor load 
factor of 24 ·28 per cent. Recent years, however, ha ve brought demands for power 
supplies from flour mills, engineering and other works. The nour mills mc partict1~ 
larl)' good consumers, as they have a 2..J.-IJolIf load and average six days per week , 
tl1tts assistillg the load factor and helping materially to reduce the overall works costs. 

TABLE I. 

AVERAGE UNITS GI::N lW.A1.'ED l'ER 24: HOU RS FOR A l\"O I{!\1AL \VEEK~IJAY. 

MO!'\'l'J 1 1!)2:~ 1!)24 1!}2i) 1!l2U 1!J::!i 1 !)~8 

--- - - - ---- -----
J nnuary ·,·t4011 ')!j,.,OO it,7UO 7R,2JO 12 'I ,~.'~ 1 I :l!J,00/J 
J:ebruary .,.>,8.-)0 ·-,:UO() 7 1,:\'10 77 , :~"U II S,HOO 12:;,W30 

~Ia rch .' 1.:lO') ;)2.:WO (ill .DOO 7 1.H.")') IOI ,8:iU 120,87U 
April 47,.J.OO 4\).7,10 .-02 . I·")v 6H.400 8 1,2.10 \" ,700 
May 41 ,400 .-)O.iOO '~'.' , OIO .]0 .:100 74 ,800 8:~ , 1 :lO 
J \1t1C :lS , I.'O <1.").:-;(jO 4S .HUO .'S,iun fi.', H.'O 7:I.1(j(l 

July 44 .0UO .-" .UOU ;,2 .:1U' : .'!j,llOO 70 ,:.Ir,o 7 1.0,'S 
August 4U. 1 7.") ;)1 .000 .)2 ,tOO fl 2.liUO 7-1-,200 8 1. 170 

Scptel!lber .)0,000 .")7.2iiO r.ii.UI.!O ' ·' .!loo flU,UOU 8U.U:tt 
October ii i .(l.)(l (;4.U:]0 UU .700 VH ,400 IOt.7.")0 -
NO\'Clllber (;3.700 (;8 ,;')00 77 .260 I 28,ur.O 118,:;00 -
Decelll~ ,i!"l.:lOO il ,OOO 79,800 I :!{I ,SOO 1.")0 , lOO -

.As will be seen from F ig. No. I, progress has been steady and continuous 
th roughout, the demand rising from !)~ million llPits generated in 1921, to 34i million 
units in 1928 (in each case t he year referred to is that ending Oll .:'. larch 31st). The 
maximum load has risen from 3,3 J I kw. in 1921 to 13,000 kw. in December, ]927 , the 
average load factor over the ~'ear remal.lling practicall y the same, viz., 30'6() per 
cent. in L9 21, and 30'0 per cent. in 1928 ; Curve" C" and 'fable No. 1 shown above 
representing the average 24. hours' output during a no rmal week-day, illustrates the 
course of the demand during the last five years, 
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As will be seen from Fig. No. 2 there has been also a steady improvemen t 
in the efficiency of the station, although it is not possible to give definite figures of 
boiler·llOuse efficiency prior to 1924, or overall thermal efficiency prior to May, J92a. 
The boil€-r-housc and overall t hermal efficiency du ring the period shown hus been 
maintained at a satisfactory figure, the apparent fall in April, 1!)28, being entirely duc 
to calculations based on the gross calorific value of fuel, in accordance with instructions 
issued by the Electricity COlllmissioners to all undertakers , as against the net calorific 
value, upon which the previous figures were calculated. 

The coal~co llsumption curve ShOWl1 on Fig. :3 shows a relllurkable improve· 
lllcnt, a rapid fall being brought about in 1922 from ~i·26 Ibs. per un it in January to 
2·32 Ibs. per unit in December of that year, subsequently l1luintainillg a fairly steady 
average, the hij?;hest consumption being in the Illid ~sllmlller , when t he load is lightest 
and output least. The early portion of the rapid fall llIay be e.xpiained by a 
considerable improvement which had been effected in boiler~ llOlIse conditions; ::1n 
overhaul of turbines had also been made, resulting in increased efficiency, lower 
steam consumption, and improved vacuum. The later fall in fuel consumption 
during the same year 1922 was principally brought about by the installation and 
putting into cOlllmission in September of a new 5,OOO-kw. Brnsh ~ Lj\1ngstrolll tl1rbo~ 

nltcTIlator set. 

The still lower figure of 1' !:I7 Ibs. per unit was ohtained in September, 1928. 
owing to improvemcnts which have been effected in the boiler house, including the 
installation of the new boi lers equipped with efficiency apparntus , mechanical 
handling of fuel , and in thc turbine room tJle installation of a further 5,OOO-kw. 
Brl1sh ~ Ljullgstrolll turbo~alternator. These, together with efficient operation on the 
part of the staff, have had the effect of still further improving the boilcr~ house efficiency, 
overall thermal efficiency, fuel consumption, and works costs generally. 

As the average gross calorific value of t he fuel consumed is 11,14-0 B.Th.t: 's 
per lb., it will be seen that th is figure of L·97 Ibs. is extremely favourable . 

The increased thermal efficiency has, in no small measure, contributed to the 
reduction of the coal cost per unit generated, the figures for 1921 being ·88d. per 
unit and for 1928 .17d . per unit . The reduced coal cost is reflected in the actual works 
costs per unit sold, coal costs and the total works costs both being shown in Fig. 
No. 4. The curves show a great improvement over the period in questioll, and while 
the works costs increase with the low output of the summer months, and decrease 
during the heavier winter months, owing to standing charges being distributed over 
a greater number of units, there has been a rapid decline i.11 1922, followed by a slight 
variation on t he lower level. Similarly the coal cost experienced a heavy fall in 1922, 
after which there was a steady average at the lower level, until 1926, when the coal 
strike affected the price of fuel adversely . 
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The total works costs based on the units sold, inc\\I(ling mains d istributioll, 
worked out at a rnillil11t1ll1 of 1·(i87d. per unit in August, 1921, whereas the min i1ll ull! 
up to September :30th , Hl28 , was . 446d. per unit in January, 1928. 

An illustration of the annual reduction in generation costs, eli[nina ting the 
distribution charges, is gi ven by Table H . This amounted to I ' I Gd. per unit in 192 1/ 2, 
and was reduced to ·3 J8d . per unit in 1927/ 28. 

TABLE 11. 

STAT ION COST':; PEH Ur--Tl' SOLD. 

In22 I n2:~ I !124 1 !):Ui 1 !)2fl 1!J27 1!128 

-- -- - - _. -- .- - .-
d. d. d. d. (I. d. d. 

Salaries :l11d \\'agc~ · 11 ·O!) ,oS ·07 ·OS . Of) ·047 
Coal ·SS <10 · ::W · 28 ·24 · 41 · IHO 
Stores, Oil Waste, Wnter ·02 ·0 1 ,(11 ·0 1 · (11 · 0 1 ·007 
Repairs and Maintenance . ]., . ](i ·14 · 14 · 1:") ·OS ,074 

------. - - .-. ---
Total Works C,)st (in J>ellce) 1 . 1 fl ·';H I ·4!) ·,')U ·48 . ,-;.) · :II H 

SELECTED STATION 

Ollder the North-\,Vest Engla nd and North \Vales Eleclricity Scheme, 1928, 
publ ished by t he Central Electricity Board , t he \Va l1asey Station has been selected 
to be retained for suppl ying electricity into t he Nat ional eric! . 
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LIST OF MAIN CONTRACTORS 

THE E NG LISH ELECTR IC CO. , 1/1'0., RUG BY. 

Turbo-alternator, Condensing Plant, and Low-Tension Switchgear. 

)IESSRS. SIMON-CARVES, LTD., )IANCHESTER. 

Boiler Plant. 

MESS RS. J. & G. CHAPPE!'L, UVERPOOI,. 

Foundations, 

MESS RS. J. DOLAN & SON, WARR INGTON. 

Buildings. 

THE METROPOUTAN-VICKERS ELECTRICAL CO., LTD .. MANCHESTER . 

Extra High-Tension Switchgear, 

THE WHARTON CRANE & HorS'!, CO .. LTD .. STOC K PORT. 

50-ton Electric Crane. 
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INDEX TO PLANT SHOWN ON THE DRAWING FOLLOWING. 

Number PLAi'\l"T , Etc. 

~iding from L. M. & S. Railway, Wirral Section. 
2 Weighbridge and Office. 
:J Rotary Coal-wagon Tippler. 
4 Gravity Bucket Coa l Conveyor. 

Coal ilunker:,. 
n 
7 
~ 

ii ,O()O Ib~ . per hom Boiler 
18.000 

"Babcock $:. Wilcox. 

2G,OOO 
:J5,OOO .. !I 

10 [iO,OOO ~illl0n-C:l rvc:::. 

I1 Green's ECOl101u i!'<'r:::. 
12 Jo'an and Motorii. 
1:\ Chimncy. 
1-1 I'lIh·criser. 
1:. l\'!agnetic Sepa ra tor. 
I(i 1,.'1'. Switchboard .iO.OOO lb.". pe!" hOll r Boiler. 
I i A:,h COli vcyor. 
IS Ash Storage BUllkcr. 
HJ Walt'r Purification T:\lIk. 
20 Hot Well. 
2 1 Boil er Feed Pumps. 
ii Main Stca111 Range. 
2:1 Cirrlllating Waler Culvert frotl1 We~t- ]o']Oat. 
2-1 \Vater Screening SlIlllp. 
if) Rubbish H oisting Gea r. 
:W Circt1lating \\"ater PllIllP, ;i .Ooo (~. P .i\"I. 

:l JiOO 
10.000 

2f1 I'I1I11p HOl1se Switchboard . 

.. 

:10 Circulating: Water Pipe::: to Comlell:,crs. 
:ll Circulating: Watcr Dischargl' Pipe~ I.l \rest Floa t. 
:12 :3.000-kw. T urbo-a I tenw.tor- l\"let ropolitan-\ ·ick<.::rs °Electriea I Co .. 1,t d. 
;\:\ : •. OOO-kw.,. - Brl1sh Electrical Engineering Co .. L td. 
;~.. l2,:iOO-k\\'. Eng:1ish Electric Co .. Ltd. 
:I.i 1 ·~. H.'l'. Relllote Control Board. 
:11; E. I-I .'I'. Switchgear. 
;fi L.T. Switcbgea r. 
;It-\ T ransformer Room (Workshop over). 
;IH Earthing Boa rd Pe(\e~tal Control. 
40 Earthing Re,.;istane('. 
·11 l\{otor Generator. 
42 Battery Room. 
4:1 Test Roolll. 
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