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DEVELOPMENT OF THE HIGH VOLTAGE GRID SYSTEM IN
THE UK, PRE-NATIONALISATION: Part 1.
by AndrewF Smith

Andrew first gave this subject as a talk via zoom to a limited membership, so it seemed
appropriate for this to be circulated more ¢
electricity history.

One of my favourite quotations sy George Santayana, Spanish philosopher and poet, 3652
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The starting poinfor this subjectcan be hard to definebut the endpoint is fairly clear, although there

could be some room for discussion as to when it occurred, namely:

§ The introduction of the Electricity Bill on 2®ecember 1946,

f Royal Assent 13August 1947,

1 Followed closelyl5th August1947, by the establishment of a Central Authority known as the British
Electricity Authority (BEA) under the chairmanship of a notabl€rades Unionist, Lord Citrine, or

1 VestingDay of the ' April 1948for the BEA and the fourteen Area Electricity Boards

Following nationalisation, responsibility for generation and main transmission came under tHeoBEA

15" August, 1947As our topic is the HV grid systeare-nationalisation | suggest this should be tlead

point. The initial developments in generation and distribution were, of course, also relevant to the
establishment of an HV Grid System, being the reference points or foundations. There were other
considerations as well, the practical in that thered@spoint in a grid system if it is not undpinned by a
reliable generation base, the technology available, and the political, which probably revolved about the
perceived need, its cost, its structure, and probably principally what the voters wouldtamoepnt.

A chronological approach will be taken, as far as possible, but there will inevitably be deviations.
Reciprocating steam engines were the principal prime movers for generators, with some use of hydro
power, before Charles Parsons created thstfgteam turbinen 1884 This wadollowed closely by his
creation of the first turbegenerator in the world, producing a Direct Current (DC) output.

By 1900 the @ NI R Q #hade AuMbaliiernator was developed byarsondollowed by the irst public
3-phase Alternating Current (AC3upply, in Newcastle, closely followed by Londdn. 1902 Parsons
introduced the rotating field concept having had some problems with his first design which had a
rotating armature. The rotating field became adopted uniadlss and is still used. In 1910, Sebastian
Ferranti, in his Presidential Address to the Institution of Electrical EngifegE$advocated fulscale
national electrification to conserve coalpparently he proposed that this would be economical if
stations were of a uniform plant size and rating achieving a 25% thermal efficiency at 60% load factor.

Subsequently the following committees were set up (and their recommendations):

1 1916, Viscount Haldane: Reorganise generation and transmission by regions.

9 1916, Sir Charles Parsons, Electrical Trades Committee (Board of Trade).

1 1917, Sir Archibald Williamson: Generation & transmisgidse publicly owned. (@ard of Trade.)

9 1918, Sir Charles Parsons 1916 Committee produced what sounded like a scathing refhat on
mismanagement of electricity supply through earlier legislation. It recommendeathesv and
independent Board of Commissioners free from political control and untrammelled by past
traditionst @oard of Traddnitiative.)

1919, Sir Henry BirchenougivS O 2 Y Y S y R Géheraiida I& (trangmission should be a single
unified system with state regulation and finanEéMlinistry of Reconstructiomitiative.)

The subsequent legislation, tHE919 Electricity Supply Aatstablished the Electricity Commissioners,

also recommended by Haldane, to provide centratocdination on a regional basis. They had

compulsory powersso they had no real teeth. This was a distinct disadvantage especially when dealing
with the largersupply companies who naturally would tend to want to maintain their sovereignty.
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In the meantime distribution to the consumer was developing as a patchwork of systems differing in

respect of size, both geographically and electrically, frequency employednar at all in the case of DC,

generation and distribution voltages, and ownership, principally Local Authorities or private companies.

To a very limited degree it had already been realised at a local level that therebeeedits in terms of
capital exgnditure if there was a certain amount of interconnectjdiut still at distribution voltages

In 1920 the Electricity Commissioners issued Regulatiomder extra high voltagd: do& Securing the
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In 1921 the importance of developing hydro power was recognised by the committee under Sir John
Snell, 80% of which related to Scotland. (Board of Trade).

It is clear that the Government was approaching the problem piecenvghit was the relevance of
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and Engineers, for example.
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This impression was confirmed by the ambiguous outcome of the 1922 Electricity (Supply) Act, which

allowed the creation of Joint Electricity Authorities which could not supply electricity in the area of a

power company. So what was the point?

As an aside, early in 1925 the Prime Minister set up aGhrmmittee to consider a Severn Barrage,
under Lieutmant-Colonel JTC MooiBrabazon. Enough said.

The Ministry of Transport now got involved in 1925 and set up a Committee under Lord Weir. See Fig. 1

below.

The position in 1925 may be summarised as follows:

Plant installed: 3,096,535 kW
Maximum load: 1,844,000 kW

=A =4 =4 =8 =4

MINISTRY OF TRANSPORT.

REPORT

Committee appointed to review the National

Problem of the Supply of Electrical Energy.

600 AuthorisedUndertakings (AUs), Local Authceii Electricity Companies and Power Companies
482 Generating stations owned by AUs + 103 othegsailway companies, collieries etc.

Total capital expenditure on generation & distribution & othd.61,750,000.

Fig.1: The 1926 Weir Report

This was a particularly clear and hdnitting

report, produced with a real sense of urgency. It

was the principal instrument in bringing the

Government to a realisation that a point had

been reached when something actuatigdto be

done, rather than just appoint another

Committee.

The outcome was the Electricity (Supply) Act,

1926. Initially the layout of lines was described as
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The principal aims may be summarised@mivs:

1 To concentrate generation in a limited
YydzYo SN 2F a{ St SO0 SF

1 To interconnect these stations by the

erection of a higkiension main transmission

system.

1 To standardise the frequency of alternating

currentnationally in order:

1 To establib effective interconnection.

i To purchase the output of the Selected

Stations for sale to local undertakings.

The Act also created the Central Electricity Board,
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the same principle as the BBC. After cdesing
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the situation, both nationally and internationally, the HV system voltage was established as 132,000
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volts, now generally written as 132 kV and the whole system would operate as an alternating entity at a
frequency of 50 cycles per second, 50 ciewrb0 Hertz (50 Hz). Having an alternating voltage at a set
FNBIljdzSyoe YSIyd GKFG OKFy3aIAy3d FNBY 2yS @z2ftar3as f
which was not a simple option with a DC system. It also meant that as the Grid was origiaatgd to

run as separate areas that as they were all running at a common frequency it would be possible to
synchronise some or all of them if the need arose. In the early days there were doubts about the latter.

The following may give an idea of the potial scale of the problem:

There waghis great variety of voltages and frequencies. Apparently by 1926 there were 17 different
frequencies across the UKLondon alone having ten different frequendies0 different systems of
supply, and 24 different \tages.

The Electricity Commissioners had an important role in the new scheme of things, as they were charged
with determining how the UK should be divided into areas for the application of the Act. Having done

this it was necessary to do the engineeriagd planning of the proposed system for each area, to
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effect to is briefly as follows:

The Electricity Commissioners prepare and transmit to the Board Schemes relating to large areas, which
together willultimately cover the whole country. Each Scheme:

(a) determines what generating stations (whether existing or new) shall bélhected stationsQat
which electricity shall be generated for the purposes of the Board;

(b) provides for the interconnectiony means of main transmission lines to be constructed or acquired
by the Board of theselectedstations with one another and with the systems of authorised undertakers
in the area of the Scheme and with the system of the Board in adjoining areas;

(c) provudes for such standardisation of frequency as may be essential to the carrying out of the
proposals for interconnection, and

(d) enables or requires temporary arrangements to be made by which the Board can obtain supplies of
electricity during the carryim out of the works specified in the Scheme.

The Board are required to publish each Scheme as received from the Commissioners and to give not less
than one month's notice of a date by which authorised undertakers and other persons interestgd

make repraentations thereon. After considering the Scheme and the representations and after holding
such inquiries (if any) as they think fit, the Board may adopt the Scheme with or without modification
and must publish each Scheme as so adopted by them.

As soon as Scheme is adopted and published it becomes the duty of the Board to carry it into effect
subject (in certain circumstancgsto the right (exerciseablesid during the following month) of any
authorised undertakers to have referred to arbitration argligations imposed on them by the scheme
which they regard as prejudicial to them.

The executionof each Scheme necessitates the construction or acquisition by the Board of the main
transmission lines (including the transformers and switchgear) specified in the Scheme and the making of
arrangements with the owners of thiddected stationsQfor the operation and, where required, the

extension of their stations so as to generate as from such date as may be fixed by the Board such
guantity of electricity at such rates of output and at such times as the Board may direct. By the Act the
owners of theselected stations are under an obligation to sell to the Board all the electricity so
generated and the Board are under an obligation to supply to the owners of the selected stations and to
other undertakers within the area of the Scheme either directly oireudly all the electricity which they
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The above clearly defines the role of the Board in the implementation of the Scheme.

!: Cochrane, RPower to the Peoplel 985
2 Wikipedia:Utility Frequencies
®: CEB First Annual Report, 1992829



[To detail UK changes everywhere would be onerous ayoid the scope of a Supplement.]

Therefore the Scheme for South West England and South Wales will be used as an example of what had
to be done across the UK. It was adopted off BBy, and published on8June, 1930.

In the course otlevenclose typed approximately A5 pageicluding the coverparagraph headingsn
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Admlnlstratlve Counties giving, where appropriate, the Cities, Boroughs, Urban and Rural Districts and
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Fig.2: 1930 Scheme Map.
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off respectively, with ownerships. On pages 8 & 9, the TIHRBENDIX detailed the Principal Main and
secondary transmission lines and associated transforming stations, 22 for the former and 14 for the
latter.

The FOURTH APPENDIX on page 10 listed the twenty councils and companies which would be affected by
the frequency change from 25 c/s to 50 c/s. The FIFTH APPENDIX in page 11 listed the seventeen
ISYSNIGAYy3 abGldAz2yas FYyR GKSANI 26ySNAES ¢KAOK ¢ 2dz

In giving this detail, the original of which is from the WPEHS library, butastito be referenced therein,
it has meant departing from the declared aim of progressing chronologically.

To resume, in March 1927 Sir Andrew Duncan was appointed as Chairman of the CEB, with its HQ in
London, with the first Scheme issued in June ofshme year.

It will be clear that a great deal of work had to be accomplished in a relatively short time. This had to
include all the necessary negotiations with many Authorised Undertakings as far as operating
arrangements and frequency changes were conedr but there was also the negotiating of all the

required wayleaves for the overhead lines and substations.
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they undertookto provide a supply of etgricity in their given areas.]



Map shewing the Complete
Scheme of the
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Fig.3: The complete scheme, excluding the North of Scotland, as proposed in 1928, amended toAvieaw and
their order of adoption.(From the First Annual Report dfie CEB to December 1928.)

My father, A Smith, was one of the first employees of the CEB in 1927, being interviewed by the
Chairman, Sir Andrew Duncan, and the Chief EngiseeManager Archibald Pagfl929: Sir Archibald
Page] in a Glasgow hotel, fahe position of draughtsman. At that time the Glasgow office had not yet
been acquired, as he had a story involving the search for a suitable buildingisvitanager.

The Central Scotland Scheifi§ was adopted on 29June 1927Schemeg, 3 & 4 progrssively through
1928, 5 in March 1929, 6 in January 1930, 7 d?\l\zay 1930, 8 in July 1930 and 9 in July 1931.

Reference back to Fig. 2, from 1930, above, will showithttie case of South West England and South
Walesthere was already a consideralbheimber of differences from the first proposal shown in Fig.3,
dated 1928.
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Fig.4: Outline of Standard Single Circuit Towers.
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Fig.5: Outline of Standard Double Circuit Towers [Figs4 and5 from CEB IsAnnual Report to December 1928]
Designed bysir Reginald Blomfield R, & consultation with theBoard.

Transposition towers were also considered, but it seems that it was in response to concerns from the
Postmaster General with respect to possilvigerference with telephone/telegraphy circuits, rather than
balancing system losses. There was one near Hallen, -a@$h of Bristol but it was quickly rewired
straight' through when it was realised that neither exigency applied to the relatively short lines in UK

practice.

The South West England and South Wales Area was geographically the second largest to the North of

Scotland (never included as a Scheme), and grehgar the sum of the next two largest Areas.

A Smith,pers. comm1962




1% Grid tower erected near Edinburgh4™ July 1928

Fig.6: Electricity Supply in 1928 BristqlBath area. From @omprehensive Plannineport by Abercrombie and Brueton
Fig. 6$ an example of the extent of distribution systems in 1928. There is no 132 kV system present.

The Scheme map for South West England and South Wales, included in the CEB 1929 Second Annual
Report, still showed Taunton as a node on the route from Portishe&keter. This was still the position

in the 1930 Third Annual Report. It was only at the end of 1931 that the Fourth Annual report showed
that Bridgwater Main had superseded Taunton as the nodal point. No reason has been found, but it may
have been as eesult of onsite conditions in the vicinity of Taunton proving unsuitable or inadequate, as
there was a number of lower voltage circuits in the Scheme to feed out.

There were several other adjustments to the Scheme in both parts of the Area, but whileah one of
the more significant for our esSSWEB members, there were certainly others in what eventually became
SWaEB (South Wales Electricity Board) and MEB (Midlands Electricity Board) areas.

These are considered difficult to appreciate if the mapsraproduced at too small a scale.

One which did strike as odd was the persistence of the Portishééskmouth route crossing the Severn
in the vicinity of Aust when its final position was to cross at Arlingham, some 18 miles north. This was
only correced in 1932, the same year as the high crossing towefglatgham, Avonmouth, Portishead
and Uskmouth were built. These were all part of a single contract and stood just over 300 feet high.
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new Selected Stations to be connected in due cours#o not have any details of the cause, but by
Christmas 1930 it had suffered a fairly major fiéso 1929: only 4% rural homes connected to a supply.
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