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COMMERCTAL,

7 Gev PROTON SYNURROIRON,
Magmet Power Supply.

The Committee will recall that, after competitive tender to e detsiled
specification, a recommendation was made that the Engiish Electric offer for
the Rotary lachines for the lagnet Power Supply should be accepted. Accordingly
the English Electric Company wers given an inshruckion to rroceed and approachied
the problem very vigorouzly, setting up a strong reseexch and design team to
work out the salient features of the mechine design, After making a very
detailed analysis of the complex torsicnal cseillation and stress problems,
they concluded that it is not vractical to evolve a satisfactory design for
a 3000 r.p.m. motor-fliywheel-plternator set, The fundamentad difficulsy is
that the stresses in the shaft will exceed yield point if a line to line fault
cccurs. This ecriterion, althcugh severe, is ome which has to be satisfied for
normal power supply plen®, and is regarded ss en essentisl one for the lagnet
Power Supply. S

In comsequence of further research and design studies » the English
Electric put forward twe alternative propogitions as follows:

2.1 A single 120 Mve 3 vhase 3000 r.p.m. turbo-alsernator set driven by two
induction motors, but heving no flywheel,

2,2 Two 3 phase 1000 r.p.m, motor-salient pole altezmtog-flywheel sets
mechanically coupled with a prase dlsplecement of 75" and @riven by two
indueticon motors.

Initially the prbposition at 2,1 looked very attractive in that it was
simpler, cheaper and could be manufactured to an exiating design. A more de-
telled examinstion showed it was unsatisfactory for the following reasons:

3.1 The system could not deliver the requisite enexrgy to ths magnet coil
without a 10, 5% speed drop,

3.2 The gbove variation in speed would cause approximately 207 cyclic
variatlon in centrifugal forces, in machine components alresdy highly
stressed.

3.3 The aystem could provide no element of standby as achleved by %wo machines
each of balf the tobal capacity, as requested in our specification,

34 The three phase output would necessitate a special trensformer arrangement
g0 as to achieve the 48 phase rectification specified,

3.5 The frequency veriation of the cutput of the alternetor would introduce
speciel problems for the manmufacture of the converter equipment,

3.6 It was found necesssry %o introduce hydrogen cooling and other modifice~
ticns which, when added %o the comsequential costs on the Browr Bovard,
contract, materially reduced any financiel benefit of the gystem, (See
Appendix IT).

In contrast to this the proposition 2.2, i,e. that of using 1000 r.p.m.
machines, fulfills every detail of the initisl specification. The fundemental
adventage of the slow speed set over the 3000 ropoM. set originally proposed
is thet it permits a much stiffer sheft to be used, and allows the vrotor system
‘o be designed so that its nabursl periods do not rescnate with any of the
pericdic torques, Despite the technical superiority of the proposition, it was
consldered essential to examine in detail constructional points in regard to
the selient pole slternator rroposed, and lMessrs. Dnglish Electric Company -
disclosed in detail much of their design practice to ensure that we should male
a proper judgement of the two alternatives. Ariging from these discussions
it is proposed to merufacture the salient pole elternator with forged steel
bodies integral with the shaft, The pole tips will be integrel with the pole
pieces which will be fastensd to the body by means of dovetails, to which they -
are sicurely held by locked wedges. Ventilstion will be by a cloged aix
circuit and for relisbility the fan blades are removed from the main sheft and
externally driven. Both the English Zlectric Cempany and the Project Staff
are confident thet, with detail attention to locking end points of mechanical
construction, a satisfactory machine can be vroduced.,
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The English Electric Company are now engaged in working cut a dstailed
. price for re-submission but have stated in a letter that the price will not
exceed £,90,000, Zppendix IT shows how this figure compares with the originel
"cbst of the English Rlectric 3000 r.p.m. proposal, to which must be added the
essential extras and certain ommissions in the origingl English Blectric offer
which were specified by us, It will be seen that the proposed scheme is
£49,054 more than the sm provided by the Committee, but only 225,000 above
the estimeted final cost of the 3000 r.p.m. set criginally offersd,
It should be borne in mind thei the new machine will require much more drawing
office work then the initisl offer and this undoubtedly contributes materisily
%o the increased cost.

A cost comperison hes been mede with that of the oaly other slow apeed
machine included in the originsl tenders. This machine was not offered separ-
ately, neither was its design satisfactory in some major respects. Using that

s however, as a basis of comparison and allowing the fipures shown in
Appendix II o correct the unsatislactory design features, it would appear that
the nglish Electric offer is fair and reascmakle,

Compatibility with the Brown Boverd Converter Plant,

We have discussed with liesors. Brown Boveri the effect of the proposed
change on the Converter equiprent end we sre assured that there iz no incom-
petibility. It has, however, been necessary to hold up the design of the
Rectifier Transformer end further hesitation mey affect the delivery dates for
the Converter gear.

Effect upon Delivery and Building Progremme,

Hessrs, English Electric, although forewarning us that delivery msy be
delayed by 3 months, have agreed to use every effort to meet the original date
given, but forgings for the Roter body are the deciding items end the completiom
dates will depend upon satisfactory procurement of these componenis,

The machine; being a new desipgn, will involve extra design office work at
leasrs, English Blectric and in consequence there will be delay in the provision
of the leeding details required for the building programme. Homever, in
collaboration with the New \orks Group, llessrs, Merz snd lclellan and Industrisl
Group, the programme has been recast se as to permit the building structure
%o go ahead and for the machine foundations to be completed later. There should,
therefore, be no reed to adjust the completion date for the Alternator House,

Building Dimensions,

A study hes been made of the leading Dimensions of the lachine and English
Blectric have confirmed that the proposed plant can be accommodated in the
building as designed end that no glteration is required to the structuval steel
works

Crane Capacity,

The heaviest 117t of the proposed plant will be the camplete Altermator
which welghs 130 tons, The hook height will remain unalverad. This 1if't is
10 tons heavier than the proposed crane capacity but there is no diffioulty
in amending the order and achieving the »equired delivery.

Financial Statenent,

If the new proposal is aporoved the edditional experditure can still be
met from the £1,10C,000 estimated for the Power Supply Plant.- The detailed
expenditure on the two contrects pleced is showm in Appendix IT. There should
be no accelerated expenditure if the new propesal is accepted.

Dizcussion, s

Having reviewed 21l the relevant informstion amd the programme relative
to construction the Project Group are of the opinion that the Bnglish Elsctric
offer is fair and ressonable, and that the effort directed to the complete
study of the problem by English ilectric has resulted in a more satisfactory
solution of the problem. It is unlikely that anyone else could produce a more
economical or more satisfactory solution; and to achieve the same result it
would be necessery for any firm %o expend some 4 - 6 months in making a




thorough design study of the problem. This delay would extend the final
completion date of the machine as e whole by some 6 - 8 months since the
. alternators are the termimal items.

. 13. Approwal is sought for:
1. The amendment of the English Electric contraet so as to permit a
financial expenditure not exceeding £490,000 for the 1000 r.p.m. set
previously mentioned. ’

2, Acceptance of the English Electric offer knowing that there is some
poseibility of a 3 months dslay in delivery,

A.E.R.E, P. Bowles,
Building 412.
Uy, 1958,
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L APSETDIX II.
', ~ Financial Statement and Cost Ccompariscn of Various Schemes,
@ @ spmee.
E 1. loney included in Estimetes for complete llagnet Power Supply £1,100,000
Egbimated ture,
Converter Plant British Brown Boveri Contract £ 552,500
i (ircluding cebles and instellation)
i Rotary Plant English Electric Co. (new ceilirg figurs) %480,000
i (ircluding instailation)
i Ccnerete Foundation for Rotery Plant 17,000
E {approximete estimate)
Cebles and Pusbars (Rotary Plant only) 20,000
.; £1 16, SOW |
i Trensformer Base Rollers - £1,600 |
E Cocling Veter Pumps - £3,000 %,.,500
| MEnor items awaiting final e
. specification ) : s
| £1,100,000
E 2, ROPARY PLANT QUOTATION INCLUDED IN BRITISE THOISONTHOUSTON FULL TENDER.
| 2 - 1000 zp.ms Price £1,.59,000
| salient pole~ This excluded: Part of supervisory equipment L,0:0
| alternator- Lpperatus for external cooling (es%.) 4,000
: :';:f;:t us] Allowance: British Thomson-Houston cest steel rotor
| equipment body English Electric forged steel
@ e 25 tons per sq, in. Y.P, 8,00
| Extra machining for forged rotor body 2,000
i Slow specd barring gear 2,000
i £.79,000
'- English Electric =~ Ceiling price imcludes
B all above &223000
lr 3. ROTARY PLANI' CUOTATION RECEIVED INTTIALLY FRON FNGLISH ELECTRIC €O, LID,
i 2 - 3000 r.p.m.  English Electric quotation £444),966
| motor-turbo- Supervisory equipment (excluded {rum tender) 1,900
I alternator sets  Extra for Ni-Cr-lio shafts (supplementary tender) 3,000
| with flywheels v it
i and ancillaries ; £47 5,866
i Anticipeted Extras: Berring gear,flywheel (O
? cooling
; Total expected by English Electric to reach £4,455,000
l?:‘ e
| 4. ALTERMATIVE SCHEME PROPOSED BY ENCLISH ELECTIC DO, LID,
3000 r.pems Basic Price 4 £3570,000
' single set Hydrogen cooling (extre tc increase rating) 21,000
' 1 = 100 Iva Externally driven fans 3,500
f 2000 T'oPelte Consequential extrss on Brown-Boveri Contract:(est)
turbowglternator Trensformer modification 3.000
| et with two Development work for laerge frequency range %
i rotors. (rough estimate)
i £,02
i necessary. ¥ e »500

Spare Rotor for Stendby if ﬁquired £70,000
Spare 60 Mw set for Standby if recuired £138,000
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