I NTRODUDCTION r

I RDNABCRUSHA CENERATINE ST ATT 0N

At the Lime Dr. lommy Heloughlin returned to lreland from
Germany an 1925, Lhe annual consumplion of eleckricity

ity Lhis counbtry was a mere 48 million units, 36 million

of which was consumed in Dublin. By comparison, the annual
consumplbion 15 2,000 million units.

Dr. Mcloughlin had spent his fFirst post-graduation year
gaining engineering experience in Germany and while there
had found ample confirmation of his belief that a cheap
and plentiful supply of electricity was essenlial for
rapid growth and consequent prosperity.

Hith the help of a college friend Patrick McGilligan,

who was soon to be appointed Minister for Industry and
Commerce, Dr. McLoughlin set about convincing tLhe Government

to adopt his plans for a Shannon Scheme. Having eventually
received a hesitant green light in Dublin, Mcloughlin

then had to persuade his German emplovers Siemens Schuckert

to prepare a report with a design and economic justification
for the Scheme. Siemens produced this report in the incredibly
short time of six months and it was presented to the Government

on 1st September, 1924,

AfFter much debate, Ethe Shannon Electricity Bill was passed
unopposed by a1l and 5enate 1n June., 1925, the contract
with Siemens was signed in August, 1925 and work began

immediatel v.

design of a large storage basin formed
by a high dam wilha power station at 1ts foot was not
possible due to the topography of the area. The design
instead involved the construction of a small dam ar weir
on the river just upstream of 0'Briensbridge and three
miles south of Kilalloe. A canal was then constructed
from this weir to the site of the power station seven

and a half miles away, fallowing the slope of the hills
to minimise the amount of material required for the embankments
on either side. At Ardnacrusha, the canal terminated

in a j0 metre high dam through which the & metre diameter
penstocks feed the water to the turbinzs in the power

station at the foot of the dam.

The conventional

The water emerging from the power slalion is then carried

tailrace ecanal one and a halfl miles long

by wawvw of &
ane mile upstream of Lima2rick.

hack to the rivery

the dintiial design was For bthree turbines with the Maecility

ferr sy o torther Lhree al a tater stoge. fhe Tirst
three were campleled o [Y2%, and & lourlh was added 1n
R s THFE Bl sl ssaxtly i bs were nal Boddd

work nvolved [hve removal of nioe mil]lliaon

Constragel 1on
and one million coble meters ol

bl metersg ol varth




.

rock, four major bridges were built and nine rivers and
streams diverted. Ta do this work, numerous machines

including 58 locomotives and 500 wagons were Lransporled
from Germany Lo Limerick. Five thousand men, German and
Irish, were empleyed, many of them being accommodated
in camps at Ardmacrusha, Parleen Weir, O'Briensbridge

and Clonlara.

[he work took four years to complete. On 22nd July, 192%,
Mr. W. 1. Cosgrave, President of the Executive Council

of the lrish Free 5tale, started the mechanism which opened
the sluice gates at Parteen Weir and allowed the river

Shannon to begin filling the Headrace Canal .

current was first generated on a trial

On 21st September,
the Scheme was handed

basis and on 24th October, 1929,
over to the E.5.B.

of the Shannon Scheme was a mammoth undertaking
especially when the

The cost of five and

huge proportion of the

The construcltion
for a country the size of Ireland,

State was barely three years old.
a half million pounds consumed 8
new state's finances and caused bitter argument in the
D£il and elsewhere. However, those who dubbed the Scheme
'McGilligans White Elephant' were soon proved wrong when
electricity consumption began to rise at a phenomenal

rte as soon as Shannon power became available.

In 1020, when Ardnacrusha joined Pigeon House as the major
suppliers of electricity, there were over 300 other producers
in lreland, most of them very small. The Ex5:B,: on ks
foundalion in 1927, set about supplying cheap power to

a]ll of the nation and gradually took over all the small

vtilities.

Ardnacrusha at this time was the headquarters of the E.5.B.

The decision as to which machines in thz system would
the Control

supply the demand at any time were made by
Room Operators at Ardnacrusha and they retained this function
until the Load Dispatch 0Office was establish=d in Dublin

in 1954,
In its early life, Ardnacrusha could supply practically

all the electricity needs of the country. The highest
poroportion of system demand supplied by Ardnacrusha was

R7% in 1936/37.

Although alt the present time, Ardnacrusha supplies only
about 4% of th2 annual demand, it is still vitally important
to the system as a ‘'rapidly available' source of peak

power and for cover in cases of emergency Or 3 sudden

breakdown of ather plant.

The river Shannon 1 150 miles long from i1ls Source 10

the Cuileagh Mouniasins, County Cavan to Ardnacrusha and

in that distance il draing 4,000 square miles or 1/8Lh

of the area of Ireland. Il flows through three major
lakes, lLough Allen, Lough Ree and Lough Derg which together
have a storage capacity of 600 million cublc metres.

As the station used 6,000 million cubic metres annually,
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this storage is used ten times in the course of the year.

The station at full Jload consumes 400 cuble metres or

tannzs of water per second and produces 85,000 unilts per
hour. The average flow in the river is 190 Lonnes per
secaid but this ranges from 600-700 tonnes per second

in Winter floods to as little as 10 tonnes per second

in Summer dry periods. Contrary Lo popular opinion, we
do accasionally have some ol the lalter.

o allow for the passage of migratory fish - Salmon, Troutl
and Eels - there are fish passes at Ardnacrusha and Parbteen
Weir. Your guide will explain the Ardnacrusha Fish Pass

tg you on your tour. Hopefully, he will also be able

to answer any questions you may have on what has been

said here.
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DETAILS OF THE SHANNON WORKS, PLANT & EQUIPHENT.

Plant commissioned 1929. Capital cost 54 millien.
Capacity 85MW (& machines).

3 4 9w W

Average annual output 322 million yunits.
Record annual output reached in 1960/67
with 432 million units.

Record weekly output 14.72 million units
1965/ " 65 .
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WEIR, O'BRIENSBRIDGE:
Fantrols the flow of water from th2 Shannon 1nto bath the

and the old river bed. 5ix sluice gates on the old river
Three sluices and a navigation gate on the canal

outlet.
outlet. Th2 average flow in the Shannon is 200 tons per
second. This can increase to over 900 tons during flood.

A minimum guantity of 10 tons per second must be allowed
down the old river bed for fishery and environmental purposes.

In flood water, this quantity will be greatly increased

if the extra water cannot be stored without danger of

fFlooding the country upstream. A fish pass of 13 steps

allows for the passage of fish from the river to the highest
upstream. A 600KW set

level sbove the Weir and so on

to use 10m’ sec. was commissioned July 1980.

HEADRACE (EMBANKMENTS) :

Brings water from Shannon at 0'Briensbridge to Power Station,
5 digtarcy of 74 miles:

TAILRACE :

Ti3 mile rutting in solid rock) Conveys lLhe used waler

Fram the turoines back {o the Shannon near Limerick.
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STORAGE :
The tolal storage in the Shannon river and lakes 1s approximately
GO0 million Loans. used at Power Slation in

1960/'61. was 6,767 million tons, i.e. eleven Limes Lhe

glorage capaciby. Ihis gives some idea of the dependency

agn rainfall. It takes tLhe potential energy approximately of

1% {ons of water at a head of 96 feel Lo keep a 1KW electric

fire heated Tor one hour.-

Iotal water

POWER STATION:
Flour of these, six metres in diameler, convey

Penslocks:
Fram the intake building to the four turbin2s.

The water
At maximum load, each penstock delivers approximately

second.

100 tons of water per

Tailrace: Water from turbines is discharged here through
The draft tubes, the bellmouthed openings of which are

helow the surface.

110KY Iransformers:Four of these on tailrace platform,
rated each at 30,000KVA step up the generated voltage
{(10.5KV) te 110KV for long distance transmission lines.

Fach transformer weighs about 100 tons.

Turbine Gallery: Four turbines, three Francis and one
Kaplan design, each rated about i0,000HP. Each turbine

has its own high pressure motors for supplying the power

ta the servo motors tu open the guide vanes conktrolling

t he amount of water entering the turbinzs, Auxiliary

plant ronsists of guide and thrust bearing oil pumps supplying
lubricating vil te the bearings, coolers for cooling the

thrust bearing oil, compressed air plant for renewing

the air supply to the high pressure containers, water

leakage pumps for getting rid of leakage water, fire-extinguishing

operated by generator protection relays, for
to internal

apparatus,
protection of generators in case of Fire due

faults in the windings.

Each unil has its own oil-operated governor which serves
tno control speed variations of the machine (within limits)

and provides means of starting, stopping., loading up and

unloading of the unit.

Generators 1, ? and 3 are rated at 30,000KYA and run at
a speed of 150R.p.m., while 4 is rated at 25,000KVA and
runs at 167R.p.m. 0One generator can produce an average
of 71.000 units of electricity every hour, when on full

load.
Control Room: The circular desk contains a mimic diagram
syslem and switchgear and provides an illuminated

aof the busbhar
means of which Lhe positions of the

gsigual Fing system by
sl oanl swibehes tan' oar "ol are indieated. Switches
npteraled eleclteically by push=buttons on this desk.

i

The voertiecal panels contain the measuring 1nsl rument s

by whaich bth» frequency, vollage and current of Lhe various
| ransfarmers and oulgoing lines are indicated.
controlled by regulators whieh

generator panels.

maeh L oes
Vvoltage of the machine 1s
can be scen on Lhe respective
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cends and receirves messages and insiruclions
relalbing Lo Lhe loading
wilh Lhe demands of Lhe

A leleprinlor
From the load Dispatech [HETEee
gl Lhe machines an aceordanes

IR [
40KV lransformers & Lines: Soloaled al fronl of bui lding.
Faur main Lransformers coch raled at 8, D00KYA. Lhe s
{10.%KY) Lo 40KV lor distributbtion

slep=uy Lhe generabed vollage
addiltion o these 10/40KY Lransiormers,

purpnne s, In
theere is alcso & 1108740KY Lransformer raled at 31.5MVA
feeding inlo the 40KV syslem. lhis 18 siluated in the

Ihe 40KV system comprises of lines feeding

(2), Corbally, Gillogue, Patrickswell,
Birdhill, Tulla, Ennis/Shannon,

1KY slablion.
to: Caherdavin
Hruff, Cappamore, Silvermines,

110KV Station: Switching stalion for the 110KY Transformers
and for 110KV lines to Ennis, Drumline {Shannonj}, two
tg Limzprick city and twd spare bays.

lines

Intake Building: Houses the sluice gates for controlling

the flow of water into the four penstocks. These gates
usually remain at a fixed opening except when a machine

is shut-down for repairs or overhauls. They can be dropped,
in emergency, by push-button in about 30 seconds. Screens
in front of the gates prevent debris from running on tracks

the full length of the building.

Navigation Locks: Provides passaqge for boats on Lheir

o From Limerick to Dublin on the Grand Canal. Boats

ey
are raised in two stages through a height of 967t., when

passing from the tailrace to thz headrace; the time taken
for this operation being about 35 minutes.

Fish Pass: The Borland type fish-pass was commissioned

in April, 1959, to facilitate the passage of fish past

the power station. It is 15' in diameter and has a vertical
1ift of 100ft., and uses 1% Lons of water per second.

The equipmenl incorporates an automatic electronic fish
counter, which records the number of salmon passing upstream

{record 7,036 - 1965).
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THE CONTROL ROOM

The Control Room is the control centre for the station.
The four gensrators whiech you have seen on the machine

Floor are loaded and unloaded here.

The gencrators produce electricity at 10,000 volls. This
is transformed straight away to 40,000 or 110,000 volts
For Lransmission purposes. On the indicaling tableau
shown on Lhe semi=-=correular desk panels, lines or busbars
carrying 10,000 velts are shown in blue, the 40,000 volt
bushar s shown n yellew and the 110,000 voll busbar

15 shown n red.

All gencration from Lhis slation is fed into a comman

netbwork or grad which links Lhe whole {.‘nur‘ttr}r.
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The 100,000 wolt lines feed bulk load to major centres
viallage 18 reduced to 40,000 for a more local

where | he
l hese smaller arecas in tyrn

ppee b oeera g b Frangsliaoprmoers 10

recdave the voltage o 4l volts tor power purpases angd
20 vl bs Pevr e boee obesbaeidna Baoarn.
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the Lop of Lhe wall panels behing Lhe semi-circular desk.
Ihroughout 18 55 year life, considerable modernisation
raom but there slill]l remains

has laken place in the conbtrol
some of the original equipment installed by S5Siemens Schuckert.
The round meters on the wall panels and the wheel regulators

on the fron of the desk panels are original equipment.
Ihe meters you see here all indicate the levels of voltage,
current. etec. in generators and transformers in the station

and some also show the present water levels in the headrace

and tailrace.

The tableauv on the large semi-circular desk indicate the
position of different switchgear or links in remote switch
locations in th2 station. Anything irregular with these
such as a tripping due to a8 fault will be indicated by

a flashing light and may be accompanied by an alarm bell.
On receipt of this alarm signal, the tripping or Ffault

will be attended to be the staff on duly.

lo the left of the wall panels can be seen Lhe Standard

and Frequency clocks. The standard clock is checked each
day with Greenwich Mean Time. Th2 fFrequency clock is
controlled by the system frequency as shown by the frequency
mzter just below the clocks. IF the frequency could be

kept at exactly 50 cycles per second then the time on

both clocks would always coincide. In practice this is

nat possible. I1f the frequency is above or below 50 cycles
per second for any period, then th2 frequency clock and

all the electric clocks in the country will run Fast or

slow as the case may be. The aim is to balance the frequency
at 50 over 24 hours and thus keep all eclocks correct with

standard time.

The tableau on the central desk has 240 alarms and control
switches. Th2se cover all sensitive points of contrel.
Anything out of the ordinary, for example, an increase in
temperature or fault in a generator or relay will be shown
here by a flashing light and alarm bell. Wh2n this happens,
the control room stafl may requzst maintenance on certain
parts of the plant or may have to carry out switching to
isolate the faulty plant for immediate attention.

On the wupright panel behind the central desk are recording

mz2ters showing thz load al any Lime on the genzrators and

[hey also keep a graphical record of the
[wo Lemperature indicating melters are

feadings of Lhese are

transformers.
load situation.
siluated at the end of the panel.
Laken and recorded every haur.

instrumenl 1n the cenlre of the panel gives

ih2 large
level of water in the headrace and

am 1ndiecal ron aof BEhe
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tailrarce. The difference between these 15 shown as the

avallable head.

The rate at which the level is reduced, called the drawdown,
is very critical. Too guick a drawdown may cause damage

to the head race banks. A cursor onthe headrace elvel

side of Lhe recorder indicates when th2 drawdown 1s becoming
excessive and a danger zone may be necessary to allow

the water level in the headrace Lo rise again.

fhe control room staff pay particular attention te Lthis.
In many cases it dictates thz amount of load the station
can carry or pick up. The instrument shows in graph form
the levels in headrace and tailrace and the load on the
station at any time. At the end of the day the graph

of the previous 24 hours is stored for reference.

RN
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