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HIY public supply of electricity in Wallasey, which has had a very successful
G2 linancial career from its inception, having contributed ne less than
£133,500 to the relief of the Borough rates, was first given in January,
1897, current being supplied for lighting from a single-phase generating
station at Sea View Road.

g

In Marely, 1900, a supply was connvenced for the clectric tramwavs, a new
bay heing added to the original engine room, direct-current generating sets installed
and extensions made to the hoiler house, cte.

In 1912 it had Dbecome necessary to give serious thought to the question of
large extensions, either by making a considerable enlargement of the old station, or
by the erection ol a new works, and it was decided, after full consideration of the
estimates presented to the Committee, that the erection ol a new station was the
better proposition.

A scheme was therefore prepared, and approved by the Council, for the erection
on a site near the docks and railway, of a generating station to contain two 3,000-
kw. turbo-alternators, with the necessary boilers, economisers, condensers, switchgear,
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 tramway purposes, Scott-connected trans-
[ormers for the lighting svstem, and the supply of three-plase current for power in
the district around the docks, In the meantime a 1.000-kw. three-phase turbo-
generator was installed at the Sea View Road station to cope with the increasing
demands on the Undertaking.
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The huildings of the new station were commenced 1o the early part of 1914,
and contracts were entered into for the supply of plant, pipework, cables, ete.  In
August, 1915, the statiou was ready for trial runs, but the Govermment heing then
in urgent need of plant for the production of muuitions of war, one of the generating
sets was commandeesred. At the same thme the contractors were cugaged 1 urgent
war work, and the starting up of the station was delaved until September. Tiven
then only the one 3,000-kw. turbo-generator was installed, and tlhis had to carry on
alone for the greater part ol the war.

When the station was completed the generating plant comprised two 3,000-
kw, turbo-generators with condensing piant and auxiliaries made by the Mctropolitan-
Vickers Llectrical Co., Ltd,, of Manchester, and one |,000-kw. turbo-generator, made
by the British Thomson-Houston Co., Ltd., of Rughy, transierred from the old Sea
View Road generating station, each ol these generating three-phase current at a
pressure of 6,600 volts.

The botler plant comprised three Babeock & Wilcox water-tube boilers each
capable of evaporating 22,000 Ihs. ol water per hour at 200 1hs. per square inch
pressure and 2000 If superheat, a similar botler, but of 16,000 1hs. per hour capacity
transferred from Sea View Road. three Green's fuel economisers, a Prat patent
cjector chimney equipped with Prat's mduced draught {fan driven by a variable speed
motor for cach botler, and two steam turbine-driven rotarv-feed pumps for hoiler-
feed purposes,

The turbine roow was equipped with a 15-ton crane, and a nine-panel 6,600-
volt switehboard was installed {or the eontrol of the alternators and the electrieal
distribution from the station.

T'he buildings were constructed of steel frame-work, Hlled in with hricks, aid
picked out with pressed and Staffordshire hrick facings, the inside walls of the turbine
romn amnd basement being of glazed bricks in low-toned colours.

(hwing Lo growing loads and largelv iucreased demands [or current both lor
lighting and power, it again hecame necessary to instal additional plant, and in July,
1922, a new 5,000-kw. Drush-Ljungstrom turbo-generator, with condensing plant and
auxiliaries, was put into commission, a new Babcock & Wilcox water-tube hoiler of
25,000 Ths. per hour evaporative capacity, together with a Creen's fuel economiser
and a Prat patent cjector chimney, having also Deen installed,
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‘The pumps deliver into a common bus main running the length ol the hasement.
from which supplies to the various condensers are obtained.

The old discharge main and inlet mains have now been coupled, and form one
common discharge back to the dock, about 135 vards awayx from the culvert nlet.

In view of the ever-increasing demand for clectricity, and the large hulk
supply required by the Birkenhead Corporation, together with probable require-
ments in the near fature, the further exteusion of the station was recommended by
the Council to the Plectricity Commissioners in 1926, when the Borough Idlectrical
Engineer and Manager was instructed to prepare a4 scheme.

After very careful and extensive investigations, 1t was decided that the time
had arrived for the adoption of the latest system of pulverised fucl firing in connection
with the boiler-house extension plant, and that provision should be made for possible
future generation of steam at a higher pressure than that at present obtaiming at
Wallasey.

Provision was therefore made [or the installation of two 50,000 1hs. per hour
boilers complete with buukers, pulverisimg plant, (Green’s economisers, steel chimmneys,
steam pipes, feed pipes, ete., all under the contract of Messrs. Simon-Carves, Itd.,
Manchester,

The necessary extension of coal conveyor by Messrs, Babeock & Wileox, I.td.,
and the Ash-convevor extension by Messrs, lulward Bennis & Co., Ltd.

In the turbine-room extension provision was made for the installation of a
12,500-kw. turbo-alteruator set complete with condepsers and auxiliary plant by
Messts, bonglish Lidectrie Co., Ltd.

A Hi-ton electric travelling crane by the Wharton Crane & Hoist Co., Ltd.,
1L H.I'. switchgear by Messrs. Metropolitan-Vickers Llectrical Co., Ltd., 1.l switch-
gear and a 750-K.V, A, transformer for works auxiliaries by Messrs. Huglish Ylectric
Co., Ltd., was also provided for, and a 10.000-G. M. circulating water pump by
Messrs. Rees Roturbo Manulacturing Co., Ltd.
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BUILDING EXTENSIONS

In December, 1927, Aessrs. Joseph Dolan & Sons, building contractors, of
Warrington, commenced their contract in connection with the erection of the super-
structure, on foundations prepared by Messrs. J. & (v, Chappell.

This work comprised an extension to the turbine room, boiler and bunker
houses, switchgear and transfornier houses and new fitting shop, office [or shift
engineers, etc,

In the case of the turbine room and hoiler house, these have been considerably
increased in height to the existing prenuses, the eaves in each casce being hrought level
with the bunker house. ‘T'he reason for this is in order to accommodate the increased
size of boiler plant, ete., in the boiler house and to allow of a 30-ton travelling crane
and galleries in the turbine roon.

The whole of the buildings are of steel framework, supplied and crected by
Messrs. Redpath, Brown & Co., Ltd. The walls of the turbine room are carried out
in ivory white glazed hrickwork, while a similar wall has heen built across the room,
completely shutting off the view of the existing turbine foundations, the access to
same heing obtained through two glazed brick archways.  The carcase of the remain-
ing bhuildings 15 carried out in conunen and red pressed brickwork,

I'he turbine room, switchgear and transformer-house tfloors are finished in
small red adamantine tiles, and the galleries, oflice, lavatory and fitting shop in
Granwood patent tlooring.

Ample natural lighting is obtaived in the turbine room, boiter and bunker
houses by means of roof lights carried out m Hevwaod's patent glazing, with [-inch
wire-wovenl rough-cast glass with additional side lights to turbine room, and side
lights to the httiug shop, switchgear and transfornter houses. Aessrs. The Crittall
Manufacturing Co., Itd., supplied the whole of the metal windows and lantern
ventilators, which are opened by means of patent wor and rod gearing operated at
coudenser tloor level.

The iron staircases, hand-railings, cte., were supplied and fixed by Messrs.
T'he Tfalkirk Tron Co., Ltd.

The whole of the drawings and supervision of huildings during the course of
erection were carried out tinder the direction of L. 8t. (5. Wilkinson, Ksq., M.C., M.Sc¢.,
MILCY., the Borough Engineer and Surveyvor.

The whole of the plant extensions have been carried out to the design and

1 g
specifications issued by B. T TTawkins, Tisq., AJMIME., AMILIL, Borough
Iilectrical Engineer and Manager.
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BOILER-HOUSE EXTENSION

COAT-TIANDLING AND DPULVERISING Praxt.

The coal for firing the boilers is delivered Ly an extension ol the buckel con-
vevor feeding the old hoilers to two hunkers, each of which has a capacity of 150 tons,
I‘romt cach of these hunkers the coal falls by gravity through an ™ Avery " automatic
coal weigler into a small hopper, whiclt directs the coal through three chutes to three
Simon-Carves unit type pulverisers.

The coal can be regulated and fed by means of a rotating table from which
au adjustable plough scrapes off the coal in the desired quantities. It [alls over a
chute, hehind whieh is fixed an electro-magnet, so that any picces of tramyp iron, ete.,
being fed to the machine are antomatically held to the chute and do not pass through
to the pulverising chamber. Irom time to time the attendant can open a small door
in front of the chute and renove any such material which may be adhering to it.

The air is drawn through the same sliding door by a fan lixed to the shaft at
the further end of the pulveriser and passes througl the pulverising chiamber, picking
up o1 its way the particles of coal when they are pulverised salliciently lirely to be
carried by the air. It will be seen that by adjusting the sliding door the amount of
air can be varied and, consequently. the fineness of the coal particles can be
regulated.

The pulverising chamber is of eviindrical fornr, and has a central shaft to which
are athxed four sets ol eiglit hammers each. The hannuers are pivoted to a hub and
are thus free to swing, so that when the shaft is rotated at high speed they deal ail-
like Dlows to the coal as it passes through. Both the hammers and the lining of the
pulverising chamber are made of specially hard mangancse steel to resist the abrasive
action of the coal.

On leaving the pulverising chamber the air carryving the coal is met in the fan
chamber by another current of air, admitted through an adjustable door round the
shaft oun the oppostte side of the fan.  The combination of air and coual dust, which 15
now correctly proportioned for perfect eombustion, 1s driven by the fan through mild
steel pipe to a mixing chamber, where an abrupt change of direction accomplishes
the thorougl wixing ol the coal and air, and delivers the product through a firehrick
burner to the combustion chamber of the Dotler 1 a turbulent condition.

The constritetion of the bhurner in firehrick ensures that no damage shall occur

to these parts should any burner not he warking, for during operation the passage
of cold air keeps it cool.
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As will be seen from Fig. No. 2 there has heen also a steady improvenient
it the efficiency of the station, although it is not possible to give definite figures of
boiler-house efficiency prior to 1924, or overall thermal efficiency prior to May, 1923,
The boiler-house and overall thermal cfliciency during the period shown has heen
maintained at a satisfactory figure, the apparent fall in April, 1928, heing entirely duc
to calculations based on the gross calorific value of fuel, 1n accordance with tustructions
isstted v the Flectricity Conunissioners to all undertakers, as against the net calorific
value, upon which the previeus figures were caleulated.

The coal-conswmption curve shown on Fig. 3 shows a remarkable improve-
nient, a rapid fall being brought about in 1922 from 3-26 s, per unit in Januvary to
2-32 1bs, per unit in December of that vear, subsequently maintaining a fairly steady
average, the highest consmmption heing in the wid-sununer, when the load is lightest
and output least. The early portion of the rapid fall may bhe explained by a
considerable improvement which had heen effected in boiler-house conditions ; an
overhaul of turbines had also been made, resulting in increased ethiciency, lower
steam conswnption, and improved vacuwmm.  The later fall in fuel consumption
during the same vear 1922 was principally hrought about by the installation and
putting into commission in September of a new 5,000-kw, Brush-Ijungstrom turho-
alternator set.

The still lower hgure of 1-97 1hs. per unit was obtained in September, 1928,
owing to mprovements which have heen effected in the boiler house, including the
installation of the new Dboilers equipped with efficiency  apparatus, niechanical
handling ol fuel, and in the turbine room the installation of a further 5,000-kw.
Brush-Ijungstrom turbo-alternator. These, together with cfficient operation on the
part of the staff. have had the effect of still further improving the boiler-house efhciency,
overall thermal ethciency, fuel consumption, and works costs generally.

As the average gross calorific value of the fuel consumed is 11,140 ITh.U's
per Ib., it will be seen that this figure of 1-97 lbs. is extremely favourable.

The increased thermial 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 TFig.
No. 4. The curves show a great improvement over the period 1 question, 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 in 1922, followed by a slight
variation on the 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 adverselv.
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