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ABSTRACT

The invention relates to a series (1) of electrolysis cells for th e production of
aluminium by fusion electrolysis, comprising at least two lines of cells, arranged
transsversely, an internal correction circuit (200) with at least one in ternal correction
condi uctor (20, 20') per line, adjacent to the neighbouring line and a main connection
circu it (400) between the final celis of the lines (101, 101'). In at le-ast one line, the
maire connection circuit (400) comprise s a layer of conductors, eaach conductor of
which extends from the end of the final cell of the line to a given di stance (D2, D2")
thereefrom and the internal correction cir-cuit (200) comprises a secti on of transverse
condluctors, arranged at a given distarce (D1, D1') from the final cell (101, 101"
runn ing along the final cell for a given part L of the length thereof L_o. The invention
permiits a reduction in the mean supple mentary vertical fields to vemy low values for
electrolysis currents of a value greater tthan 300 KA.
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SERIES OF ELECTTROLYSIS CELLS FOR THE. PRODUCTION oOF

ALUMINIUM COMP-RISING MEANS FOR EQUII-IBRATION OF THE

MAGNETIC FIELDS AT THE ENDS CF THE LINES

Field of the inveention

The invent ion relates to the production of
aluminium by mea ns of fused bath elec trolysis, i.e. by
means of electro-lysis of alumina diss-olved in a mol_ten
cryolite bath, referred to as an ellectrolytic bath,
according to the well-known Hall-Heroult process. The
invention partic ularly relates to the eguilibratiora of
the magnetic field of series of rectangualar

electrolytic cel 1ls arranged transversamlly.

State cf the art

The plants for the production of aluminium by
fused bath electrolysis contain a large number of
electrolytic cells - typically se veral hundred -~
arranged in line s, and connected electErically in semies
Using connecting- conductors, so as to form two or rmore
barallel lines which are con nected together
electrically by connecting conductors - The cells, wknich
are rectangular- in shape, «can be oriented ei%xher
longitudinally (i.e. such that the ir main axis is
parallel with t=he main line axis), or transversally
(i.e. such that their main axis is perxzpendicular to the
main line axis).

A large nurmber of cells and coranecting condusctor
arrangements haxve been proposed in o rder, firstly ~ to
limit Joule effesct losses and, secondly, to reduce the

impact of magmetic fields produceed by connec ting
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condu ctors and the adjacermt cells on the electrolytic
proce ss. For example, r*rench patent zpplication
FR 2 552 782 (corresponding to US patent No. 4 592 821),
held by Aluminium Pechi ney, discloses &= line of
elect rolytic cells arranced transversally that can
opera te industrially at int-ensities of more ~—than 300 KA.
Accor ding to this patent, magnetic cell st-ability is
ensur ed by the configu ration of the connecting
condu ctors, particularly those passing unde-r the pot.
French patent application FR 2 583 069 (co rresponding
to US patent No. 4 713 161), also held by Aluminium
Pechiney, discloses a 1l.ine of electrol—vytic cells
arraraged transversally tha t can operate at intensities
of up to 500 to 600 KA. A _ccording to this —Jpatent, the
circuit construction an d installation costs are
minimised due to the use of connecting cond uctors that
are &s small and direct as possible, while t he magnetic
stabi lity and the Faraday yield are maximi-sed through
the wise of independent comrection conductor s, arranged
in parallel with each line and on either sid_e thereof.

The line arrangement= of the electroWytic cells
offers the advantage of =implifying the cesnfiguration
of t he connecting conductsors and making the magnetic
field map uniform. Howevers, the presence of  connecting
conductors between the lines 1interferes with the
uniformity of the magnetiec fields of the emd cells of
each line.

US patents Nos. 3 7775 280 and 4 189 368 propose
connecting conductor ar—rangements. Howe ver, these
patemts relate to se=ries of cells arranged

long itudinally comprisingg no correction conductors



10

15

20

25

30

w

along the lines. In addition, the imtensities of th is
type of cell do not generally exceed 100 kA.

The Europeaan patent applicatiorh EP 0 342 033 and
Chirnese patent application CN 2 477 650 disclcose
connecting condwctor arrangements ap plicable to seri es
of cells arr anged transversally comprising no
correction conduactors along the liness. The interferi ng
field is compenssated by the arrangedment of connecti ng
conductors whickh produce an electric current along t=he
end cell and in the vicinity thereo f. These documernats
relate to serie s of electrolytic cells equipped wi th
pots designed foor intensities of the order of 300 kA.

Therefore, the applicant resea rched economically
and technically satisfactory soluti ons to equilibrate
the magnetic fields of series of celds formed from long
rectangular cells, arranged trans-versally, equipmed
with a correction conductor along the internal side of
the lines and designed for intens-ties greater tkhan
300 kA.

Description of tthe invention

The invent —ion relates to a serDes of electroly—tic
cells intended =for the production of aluminium by me ans
of fused bath electrolysis according to the Ha 1l-
Heroult process , comprising:

- at least two lines of cells t hat are rectilin ear
and parallel w ith each other, whexein the cells are
arranged tran sversally with a constant cen_tre
distance Eo bet-ween the cells;

- a so-c—alled "internal" correction circu.it,

comprising, fo r each 1line, at 1 east one internal
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correction conductor, located &long the line on the
side thereof facing the neighbou.ring line;

- A so-called ‘"external'' correction ci_rcuit,
comprising , for each line, at least one exzternal
correction conductor, located &long the line o©n the
side there-of opposite the neighb ouring line;

- a so-called "main" conn ecting circuit Imoetween
the end ce 11 of one line and the corresponding ernd cell
of the oth er line,

and characterised in that, for at least one line:

- the main connecting circu it comprises a lamyer of
conductors wherein each conductor extends from t_he end
cell of tke line to a determin.ed distance (D2 and/or
D2') from the main axis C there=of, said distance (D2,
D2') being preferentially at least equal to on ce the
centre dis tance Eo,

- the 1internal correction c—ircuit also compr—ises a
substantia 1ly rectilinear conductor, referred to as the
"transvers e segment”, which is arranged perpendicularly
with respect to the longitudina l axis of the 1li ne and
'located atz a dete_rmined distance (D1 and/or D1' ) from
the end ce=1l of the line, and whiich runs along s=id end
cell over a determined fractiom L of the lengtl Lo of
this cell.

The applicant noted thats, in the abserace of
magnetic f£ield equilibration me-ans, the line end cells
are partdcularly affected by an additional  mean
vertical magnetic field ABz. The invention i s thus
intended t—o maintain the additi onal vertical fieeld 4Bz
within a range limited by a minZimunm value and a —maximum

value arowand a target value closse to zero.

a {3_!
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The applicant also observed that the perturbaticn
of the magnetic fi eld map of the end <cells of a lirae
stemmed not only fr-om the connecting conductors betweesn
the lines, but also the interruption o f continuity arnad
symmetry at the end of the lines.

The applicant had the idea of equi_pping the serie=s
with a layer of conductors capable of simulating traoe
presence of electrolytic cells beyond the end cell. I"t
also had the ideea of introducing sald transversse
segment, at the end of the line, in order to compensat—e
the magnetic field produced by the connectirmg
conductors between the lines. The comb ination of thesse
means makes 1t po ssible to equilibra te the magneti c
fields at the pots of the electrolytic <cells located a-t
the connection end of a line (typically about the firsst
10 cells), i.e. correct the unfavourabl e magnetic fiel_d
map produced by the connecting conductors. Thi s
compination particu larly makes it possi ble to limit thee
vertical magnetic f ield Bz subpstantiall y in these cell_s.
In addition, the wise of a transverse segment 1in thue
internal correction «circuit enables a more precis-e
adjustment of the correction thanks to the additicna.l
adjustable paramete rs provided.

The invention is described in de—+tail hereinafte-=r
using the appended figures.

Figure 1 repre sents, in a simplifi ed manner and i.n
a cross—sectional view, two typical successiv—e
electrolytic cells in a cell line.

Figure 2 illusstrates, schematical ly, a series c=f
electrolytic cell s according to the inventicon

comprising two line s and an internal co rrection circui t.
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cells 1 comprising,

re 3 illustrates an e lectrolytic cell 1line end

ding to figure 2.

re 4 illustrates, sc hematically, a s eries of
tic cells accordi ng to the i_nvention
¢ two lines, an int.ernal correction circuit
ternal correction cir cuit.

re 5 illustrates an e lectrolytic cell line end

ding to figure 4.

invention relates to series of electrolytic

as shown in figure 1, a pPlurality

of elec trolytic cells 101, 102,... 101°" , 102"
substanti ally rectangular in =hape, which are arranged
so as to form at least two lines F, F' of parallel
substanti ally rectilinear c<ells, having each a
longitudi nal axis &, A'.

In the figures, the electrolytic ce 1lls are
designate d by a reference number which increa ses from
the line end cell. In this way, the end <ell (or
"first” cell) of each 1line= 1is designated by the
reference s 101 and 101', tlee "second" cell by the
feference s 102 and 102', tke "third" cell by the
reference s 103 and 103", aﬁd S 0 on.

The c¢ells 101, 102,... 10:1', 102',... are arranged
transvers ally (i.e. such thatt their "main ax is" C is
perpendic ular to the main axiss A, A' of said 1@ nes) and
located ==t the same distance from each oth er, thus
defining a constant centre disstance Eo between the main

axes C off the adjacent cells

distance

main axis. C of the electrolyti c cells 101,

102'...

Tloe centre
The
101"

of each line.
Eo is typically betwseen 5 and 8 met res.
102 . .

i_s defined as being tThe axis of symmet=ry which

r
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is parallel with their long sidess 18a, 18b. T"he long
sides 18a, 18b of each cell 101, 102,... 101', A02',...
have a length Lo and the sho rt sides 19e, 191 a
width Ro. The l ength Lo is subst-antially great-er than
the width Ro. The cells of the series accordingg to the
invention typic&lly have a length Lo greater tha&n three
times the width Ro.

The 1lines F, F' are separatced by a distance Do,
the value of which depends o¢n technological choices
which particulaxly account for th e current internsity Io
of the series and the conductor -:circuit configuaration.
The distance Do is typically betw een 40 and 100 m.

As illustr-ated in figure 1, each elect=rolytic
cell 101, 102, ... 101", 102', —.. of the <=eries 1
typically compr-ises a pot 3, &nodes 4 suppo—xrted by
attachment mean s typically compr-ising a stem -5 and a
multipod 6 and connected mechanically and elect#trically
to an anode frarme 7 using connect ion means 8. Tkie pot 3
comprises a metal shell, generally reinfor—ced by
stiffeners, and a crucible f£ormed by re—fractory
rﬁaterials and cathode elements arranged ins_ide the
shell. The shell generally corﬁptises vertical lateral
walls. In operation, the anodes 4, typically made of
carbon-containirmg material, are partially immesrsed in
an electrolytic bath (not shown) contained in t=he pot.
The pot 3 compr ises a cathode as.sembly 9 equippoed with
cathode rods 10, typically made of steel, wher—ein one
end 11 emerges from the pot 3 so as to en able an
electrical <onnection to the co-nnecting

conductors 12,. .. 17 between cell s.
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The conne«ting conductors 12,. .. 17 are connec +ted
to said cells 2101, 102,... 101', 10 2',... so as to £ orm

an electrical series, which forms the main electri cal

circuit 100 of the series of elecstrolytic cells. The
connecting coonductors typically comprise flexi ble
conductors 12, 16, 17, up stream connect.ing
conductors 13 and rising sectionss 14, 15. Figure 2

illustrates the case of a connectin.g circuit comprissing
5 rising sect-ions (as in French patent applicat=ion
FR 2 552 782). Figure 4 illustra—tes the case OfF a
connecting cir cuit comprising 8 ri.sing sections (as in
French patent application FR 2 583 069). The upstr—eam
connecting cormductors may, complestely or partial_ly,
pass under the pot and/or bypass it .

The serie s of electrolytic ce 1lls according to the
invention als o comprises at le ast one electrical
correction ci _rcuit independent £ _rom the series and
running along the so-called "intcernal” side of the
cells, 1i.e. +he side located om the side of the
ﬁeighbouring Jdine. In the embodi ment illustrated 1in
figures 2 and 3, the series 1 o= cells comprise s a
single electrical correction circwuiit 200, referred. to
as the "in—ternal circuit". In the embodirment
illustrated ir figures 4 and 5, tche series 1 of cells
comprises two electrical correction circuits that are
separate and X&ndependent from the series, i.e. a fdrst
correction ci_rcuit, referred to as the "intemxrnal
circuit"” 200, and a second correctzion circuit, refe—rred
to as the "extternal circuit" 300.

The inte=nal correction circ-uit 200 comprisess at

least one c onductor 20, 20" rferred to as the
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"internal correction conducto r" and located =malong each
line on t-he side thereof facing the neighbour-ing line.
This cond uctor is typically substantially resctilinear
and paral lel with the longit—udinal axis A, A-' of each
line. The circuit also compri ses at least one internal
connectingg conductor 21 to ensure the e=lectrical
continuit=y between the internal c—orrection
conductor=s 20, 20' of each line. The short siide of the
cells located on the side o f the internal ccorrection
conductor 20, 20° is refer red to as the .internal
side 19i.

Simi larly, the -externa 1 correction c ircuit 300
comprises at least one condwactor 30, 30', referred to
as the ™external correctior conductor" and located
along each line on the side opposite the ne ighbouring
line. Th3s conductor is also typically sub stantially
rectiline ar and parallel witk the longitudin=l axis of
each lines. The circuit alse comprises at least one
connectin.g conductor 31 to= ensure the electrical
g':ontinuity between the external correction
conductor—s 30, 30' of each 1 ine. The short s ide of the
cells located on the side «f the external correction
conductor- 30, 30 is referred to as the external
side 19e.

In operation, the ele ctrolytic currernt, of an
intensitys Io, flows in the series 1 of ce lls and a
correcticon current, of an i ntensity Ii, flows in the
internal correction circuit 200. If the ci rcuit also
comprisess an external cor—rection circuit, a first
correcticn current, of an 3Xntensity 1i, flows 1in the

internal correction circuit 200 and a second correction
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current, of an intensity Te, flows in th e external
correction circuit 300. The di—rection of thesse currents
is typically that indicated by the corresponcding arrows
in figures 2 and 4.

In this way, according te the invemmtion, the
series 1 of electrolytic cellss, which 1is irtended for
the producticn of aluminium by means of fused bath
electrolysis according to tlae Hall~Heroul t process,
comprises:

- a pluarality of electroclytic cells 101, 102,...
101', 102'._. . arranged so as to form at least one
first F and one sccond F' _lines of cell.s that are
rectilinear and parallel with each ot=her, said
cells 101, 102, ... 101", 1.02',... beincy arranged
transversall y with the longitwadinal axis A, A' of each

line with a constant centre distance Eo Ioetween the

cells, each cell 101, 102,.. - 101', 102'.. . having a
length Lo;
- conn ecting conductors. 12,... 17 beetween the

Cells of eac h line;

- a so -called "internal'' correction —ircuit 200,

comprising at least one first 1nternal COYTECtTION
conductor 20 , located along tkie first line on the side
thereof facDdng the second 1l-dne, one secomd internal
correction conductor 20', loca&ted along the second line
on the side thereof facing the first line, =nd at least
one so-calle=d "internal" connecting conductor 21;

- a so-called "main" connecting circuit 400
between the end cell 101 of t he first line and the end
cell 101' of the second line,
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and characterised in that, for at . least one of
szAid lines:
the main connectinmg circuit 400 comprises at
least one layer of conductors 40, 40" wherein each
coonductor 401, 401' is connected to the end cell 101,
101! of the 1lirne and extends to & determined
d# stance D2, D2' therefrom,

- the internal correction circwuait 200 also
coomprises at least one rectilinear conducctor 23, 23',
reeferred to as the "transverse segment=", which 1is
coonnected to the internal correction condu ctor 20, 20°',
i=ss arranged perpendicularly with respoect to the
loongitudinal axis A, A' of the line and runs along the
ernd cell 101, 101' of +the 1line, at a determined
d—istance D1, D1', over a determined port-ion L of the
le=ngth Lo of the end cell.

As illustrated in figures 3 and 5, t he determined
psortion or "fraction" L is calculate=d using an
immaginary line extending from the sh ort internal
§ ide 191 of the cell. The determined portion L 1is
referentially greater than 0.5 Lo and more
referentially greater tthan 0.8 Lo. “The or each

ransverse segment 23, 23 ' advantageously runs along

t o T T

he entire length Lo of the end cell (L i s equal to Lo
i n this case}.
The distances D1 and D1, alon_g with  the
d_istances D2 and D2', may be different for- each line.
The line which comprises the ma&Egnetic field
e-quilibration means according to the inveention 1is said
t_o be "compensated". Preferentially, eack line of the

=eries is compensated according to the iravention, i.e.
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eeach line comprises at least one layer of comductors 40,
40" and the internal correction circuit 200 comprises
a-t least one transverse segment 23, 23 aczcording to
tThe invention.

Said first 20 and second 20' internal correction

0

.onductors are preferentially rectilinear arnd parallel
ith the iongitudinal a=is A, A' of the line-s. They are
ypically located at a determined distance [2i from the
xternal side of the cells (i.e. typic-ally at a
etermined distaﬁce Di from the vertical sur face of the
etal wall of the pot shell). The valwue of the
etermined distance Di is typically less th&En 1 metre.

he correction conductoxs 20, 20' are typica 1lly located

¥ 4 o 3 Q 0 =

t the level of the pots 3.
The main connecting circuit 400, which ensures the
e -lectrical continuity loetween the two lines of cells,

t ypically comprises at _least one so-called " transverse"

c=onnecting conductor 43 which is pre ferentially
a_rranged perpendicula rly with respect to the
1"ongitudinal axis A, Al of the 1lines and at a

Hetermined distance D3 from the end cell 101, 101' of
t—he lines.

The or each layer of conductors 40, 40' 1is located
—n the side of the connecting circuit 400 and covers,
oreferentially, at least 80%, and more pre=ferentially
=t least 90%, of the length Lo of the cells 101, 102, ...
1.01"', 102, ... The or each layer 40 , 40" is
=dvantageously plane. The conductors 401, ~401' of the
or each layer 40, 40' are advantageously distributed
winiformly (i.e. so as to be parallel and located at the

same distance from each other) and, typically,
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sAmi.arly to those cf the rising secticons 14, 15. The
iradividual conductors 401, 401' of the 1layer 40, <0
ame typically connected to the end cel 1 101, 101' by
lcongitudinal connecting conductors 12a, 12b to which
ceonductors 13 from the near long side 18a and/or the
f==r long side 18b of the cell are conrected. Several
coonnecting conductors 11, 12, 13 may b e connected to
the same individual conductor 401, 401' eof the layer.
The main connecting circuit 400 advantageously
ceomprises at least one joining conduct or 41, 41', to
which the conductors 401, 401' of the la yer 40, 40' are
c onnected. In order to simplify the emkoodiment of the
c onnecting circuit, the or each joinincgg conductor 41,
4 1! is preferent ially rectiline ar, arranged
p erpendicularly with respect to the long itudinal axis A,
A ' of the 1lines anid located at s aid determined
d_istance D2 and/or DZ2'. The 1length of the joining
c onductor 41, 41' is preferentially subs tantially equal
t o the width W of the layer 40, 40'.
." Advantageously, the main connecti ng circuit 400
a_lso comprises a connecting conductor 42=, 42' connected
t~o.the joining conductor 41, 41', on ore hand, and to
—he transverse connecting conductor 43, on the other,
in order to ensure the electrical con tinuity between
t—hese conductors. The connecting conductor 42, 42' 1is
oreferably longitudinal, i.e. rectiline ar and parallel
t=0 the longitudinal axis A, A' of the liine, and located
=t a determined distance of said axis. The connecting
—onductor 42, 42' may be connected to tlne centre of the
—joining conductor 41, 41', i.e. in th.e axis of each

“line, in order to ensure electrical equilibrium of the

L0
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circuit and maintain the symmetry of the main
connect irng circuit with resspect to the longi_tudinal
axis A, A' of the line. The connection may be located
towards the inside or towards the outside of the lines,
with respect to the longitudinal axis A, A', i_n order
to crea te additional compensa&tion asymmetry.

Th e internal c onnecting condwactor 21
preferentially comprises = so-called "trarsverse"
conduct-or arranged perpendicularly with respecte to the
longituadinal axis of the lines A, A’ andl at a
determi_ned distance D4 from the end cell 101, 101" of
the 1 ines. In this con figuration, the internal
correct—ion circuit 200 also comprises inte rmediate
connect=ing conductors 22, 22", 24, 24', which comprise
intern=1 intermediate condu ctors 22, 22' and external
intermediate conductors 244, 24", The internal
interme=diate conductors 22, 22' extend advant ageously
from the correspondingg internal co=rrection

conduc—tors 20, 20' and extend preferentially -2t least

_'to the or each determined di stances D1 and/or [D1'. This

embodimment makes it possible to extend the symmetry of
the sp ecific conductors for the line and thus l.imit the
pertur bations of the magn etic field caused by the
interr uption in continuity <of the series at th e end of
the 1i ne.

T he series according to the invention mmay also
compri.se if required a so-called "external" correction
circui_t 2300, comprising at least one first external
correction conductor 30, located along the fi rst line
on th e side thereof oppo site the second 1 ine, one

seconcd external correction conductor 30', loca~ted along
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+he second line cn the side thereof opposites the first
1 ine, and one so-called "external" connecting
c onductor 31. The first 30 and second 30 ' external
c orrection conductors are preferentially _rectilinear
a nd parallel with respect to the longitudirnal axis A,
A ' of the lines. They are typically loczated at a
d etermined distance De from the external s ide of the
c ells. The wvalue of the determined dist ance De is
t ypically less than 1 metre. The correction
—onductors 30, 30' are typically located at= the level
—f the pots 3.

The external connecting c_onductor 31
referentially comprises a so-called " transverse"
—onductor arranged perpendicularly with resypect to the
1 ongitudinal axis of the 1lines A, A' and at a
—determined distance D5 from the end cell 11, 101" of
t—=he lines. In this configuration, the=  external
—orrection circuit 300 also comprises, for each line,

at least one external intermediate connecting

E:onductor 32, 32'. These intermediate corductors 32,

32" extend advantageously from the coorresponding
external correction cOnductors 30, 30'. The=y extend to
~che determined distance D5 which is, preferentially, at
Jdeast equal to the or each determined distance Dl
=and/or D1'. This embodiment makes it possible to extend
—+the symmetry of the specific conductors f or the 1line
and thus limit the perturbations of the macgnetic field
caused by the interruption in continuity ofE the series
at the end of the line.

The external intermediate conductors 24, 24' of

the internal correction circuit 200 are= typically
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parallel with the intermediate conducstors 32, 32' of
the external correction circuit 300. These conductors
may be separated by a very small dista nce E, which may
be less than 1 metre.

The transverse connecting conduc tors 21, 31, 43
are advantageously rectilinear 1in or der to simplify
their desicgn and limmit their cost.

The distances DI to D5 are determi.ned with respect
to the longitudinal axis, or "main axi s", C of the end
cell 101, 101' whiech is located on ®he side of the
connecting conductoxs.

The distances D3, D4 and D5 and poreferentially as
large as possible. It was found to bes sufficient for
the value of these distances to be greater than or
equal to determined thresholds S3, sS4, $5. In fact, for
distance values gr-eater than these thresholds, the
circuits according to the invention mal<e it possible to
compensate for the impact of the add itional magnetic
field induced by the connecting condu ctors 21, 31, 43
b'etween lines. The value of the thres holds S3, S4 and
S5 depends on the intensity of +t=he electrolytic
current Io, the intensity of the correction currents Ii
and Ie, and the val ue of the total additional magnetic
field ABz deemed acceptable. The dist.ances D3, D4 and
D5 are typically greater than or eguall to 5 times the
distance D1, D1' of the transverse segmment 23, 23°'.

The distances D3, D4 and D5 are &=dvantageously of
the same order of magnitude, i.e. ther—ce is very 1little
difference between them (i.e. typicallly less than 20%
with respect to eacch other, or even lesss than 10%), in

order to simplify the embodiment of the circuits. In
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+his case, the applicant found tha t the value of che
thresholds S3, S4 and S5 was given Dby the approxirmate

equation S3 = 5S4 = 35 = K x Io X (MBz/Bo)%, where X is

a constant, o is a constant between -1 and -0.2, AB= is
given in Gauss and Bo = 1 G.
The determ ined distance D1, D1 ' of the transvesrse

segment 23, 23' 1is selected so as to compensate for cthe
impact of the additional magnetic £ ield induced by the
connecting concluctors 21, 31, 43 I>etween lines. MMore
specifically, the determined di=stance D1, D1’ is
preferentially such that the additi_onal magnetic f-eld
added by all the conductors to the specific f—ield
corresponding t o an endless line 1i.s limited between a
maximum value +ABz and a minimum value -ABz at the
level of the erad cells of a line, particularly the end
cell 101, 101°'.

The detexrmined distance D2, p2', which is
typically that of the joining corhductor 41, 41°', is
preferentially at least equal to once the cemtre
distance Eo, and more preferentiall y at least equall to
twice the centr e distance Eo.

The values of the determined distances D1 and DI1'
or D2 and D2' are typically substartially the same for

each compensate d line.

Example 1

The applicant performed a calculation simulati ng a
series of at lesast 200 electrolytic cells formed by  two
parallel line s separated by a distance Do of
approximately 50 m. The electricsal circuits haad a

similar configuiration to that in £ igures 2 and 3. The
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lomgitudinal connecting conductors 42, 42" were
comnected to the centre of the correspondinrg Jjoi ning
comductors 41, 41'. The length of the cells was 1 5 m.
Th< transverse segment 23, 23' covered the en tire
le ngth of the last cell (i.e. a fraction L equal to= 1).
Th e centre distance between the cells was 6 m. The
ci rcuit comprises 5 rising sections separated from each
ot her by 2.7 metres. The layer of conductors 40, 407
comprises 5 conductors at intervals of 2.7 metres.

The intensities were as follows: Io = 350 kA~ and
Ii = 30 kA.

The applicant found that K = 0.13 m/kA and oc = -
0. 44.

It was also noted that, using the following
parameters, the intensity of the additional vertzical
magnetic field ABz at the centre of the end cell s of
emch line could be made less than 5 Gauss for
distances D3, D4 and D5 equal to 24 m, distances DTl and
D' equal to 3.5 m and distances D2 and D2' at least

.ecqyual to 6 m.

E=xample 2

The applicant performed a calculation simulat ing a
s<eries of at least 200 electrolytic cells formed from
two parallel lines separated by a distance =0 of
a pproximately 85 m. The electrical <circuits had a
s imilar configuration to that in figures 4 and 5 . The
1 ongitudinal connecting —onductors 42, 42" were
—onnected to the centre of the corresponding Jjcoining
—~onductors 41, 41'. The length of the cells was 18 m.

T he transverse segment 23, 23" covered the entire
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lencggth of the last cel l (i.e. a fraction L equal to 1).
The centre distance between the cells was 6 m. The
circuit comprised 8 ri sing sections sepa-rated from each
otheer by 2 metres. "The layer of condluctors 40, 40
comporised 8 conductors at intervals of 2 mnetres.

The intensities wzere as follows: Io = 480 kA, Ii =
180 kA and Ie = 105 kA,

It was noted trat, in the absencce of magnetic
field equilibration mesans, the mean addi tional vertical
magrietic field *ABz om the first end cel ls of each line
is koetween 5 and 14 G=uss, in absolute v alues.

The applicant fo und that K = 0.17 n/kA and o = -
0.5 8.

It was also noted that, using the fellowing
par ameters, the intemsity of the addi-—tional vertical
mag netic field ABz att the centre of the end cells of
each 1line could be made less than. 5 Gauss for
dis tances D3, D4 and D5 equal to 32 m, clistances Dl and
D1 equal to 6 m armd distances D2 an-d D2' at least

egmal to 6 m.

The applicant o bserved that the layer simulates
the presence of the cell missing after the end of the
lires sufficiently wesll so that the en d cells are not

sulbject to excessive perturbation.
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1. Series of electrolytic cells intended £f£or the

productdon of aluminium by means of fused bath

electrolysis according to the Hall-Heroult process and

comprising:

- & plurality of electroly tic cells arrangecd so as

to form at least one first and one second li_nes of

cells that are rectilinear and parallel with each other,

sald cells being arranged t ransversally witc=h the

longituddinal axis A, A' of eacch

line with a ccocnstant

centre clistance Eo between the <cells, each cell having

a lengtla Lo;

- «onnecting conductors be tween the cells of each

line;
- a so-called "internal "

comprisi ng at least one first

correction carcuit,

internal corr-ection

conducto r, located along the =*irst line on th e side

thereof facing the second line,

one second iraternal

correcti on conductor, located a long the second 1 ine on

the side thereof facing the fi rst line, and at least

one so-c alled "internal” connect-ing conductor;

- & so-called "main" conmecting circuit kzetween

the end cell of the first line and the end cell of the

second 1l_ine;
and characterised in that .,

said line=s:

for at least ne of

- t he main connecting circuit comprises at least

one lay-er of conductors wherein each conduc tor is

connectecd to the end cell of the line and extend=s to a

determinesd distance therefrom,

Amended 11 Apri_ 1 2007
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- the internal correction circuit als o comprises
at Jdleast one rectilinear conductor, referre-d to as the
"transverse segment", whdch 1s connect=d to the
inteernal correction —onductor, is arranged
perpendicularly with respect to the longitudinal axis A,
A' of the line and runs along the end cell of the line,
at & determined distance, over a determine=d portion L
of tthe length Lo of the end cell.

2. Series of electrolytic cells according to claim
1, <<haracterised in that +the determined p ortion L 1is
greater than 0.5 Lo.

3. Series of electrolytic cells according to claim
1, c<haracterised in that t he determined fr-action L 1is
greater than 0.8 Lo.

4. Series of electrolytic cells according to any
one of claims 1 to 3, chara«terised in that the or each
dist. ance 1is at least equal to once the centre
dist ance Eo.

5. Series of electroly tic cells according to any
one of claims 1 to 3, characterised in each distance 1is
at 1 east equal to twice the centre distance Eo.

6. Series of electroly tic cells according to any
one of claims 1 to 5, characterised in that the or each
layer of <conductors covers at least 8% of the
length Lo of the cells.

7. Series of electroly tic cells according to any
one of claims 1 to 6, characterised in that the or each
layer is plane.

8. Series of electrolytic cells accorcding to any
one of claims 1 to 7, characterised ir that the

cond uctors of the or each Iayer are distrilouted so as

Amended 11. April 2007
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to be parall el and located at tlme same distance f rom
each other.

9, Serie=s of electrolytic ce lls according to any
one of claims 1 to 8, characteri sed in that the mmain
connecting <«ircuit comprises at least one Jjoin_ ing
conductor, t_- 0o which the conduc—tors of the or e-=ach
layer are coranected.

10. Seri es of electrolytic cells according to
claim 8, charcacterised in that the joining conductor- is
rectilinear, arranged perpendicul arly with respect to
the longitudi#nal axis A, A' of th e line and located. at
the or each determined distance.

11. Seri es of electrolytic cells according to any
one of claims 9 or 10, characterissed in that the lermgth
of the joinimmg conductor is subst antially equal to the
width W of tlhe or each layer.

12. Seri_.es of electrolytic cells according to any
one of claims 1 to 11, characterDdsed in that the main
connecting c ircuit comprises a s o-called "transver—se"
conductor arr-anged perpendicularlyy with respect to the
longitudinal axis A, A' of the 1lines and at a
determined di_stance from the end cell of the lines.

13. Seri es of -electrolytic cells according to
claim 12, characterised in that the main connectoing
circuit compr-ises at least one “Joining conductor, to
which the corhductors of the layer are connected, and in
that the or- each joining conduictor is rectiline=ar,
arranged perpendicularly with respect to the
longitudinal axis A, A' of the 1lines and located at

said determiried distance D2 and/or— D2'.

Amended 11 April 2007
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14. Series of electrolytic cells according to
claim 13, characterised in tha&t the main conmecting
circuit al so comprises a connect-ing conductor comnected
to the Jjoining conductor, on one hand, and to the
transverse connecting conductor, on the other, im order
to ensure the electrical coratinuity between these
conductors, and 1in that the «onnecting condu ctor is
rectilinear, parallel with the longitudinal axi=s &, 3'
of the lime and located at a d etermined distance from
said axis.

15. Series of electrolytic cells according to any
one of c¢ldaims 1 to 14, characterised in th.,at the
internal connecting conductor comprises a so -called
"transversse" conductor arrange d perpendicularly with
respect to the longitudinal axis of the lines A, A' and
at a determined distance of the end cell of the lines.

16. Series of electrolytic cells according to any
one of claims 1 to 15, character—ised in that it further
comprises a so-called "externa&al" correction ¢ ircuit,
comprising at least one firsst external cor rection
conductor, located along the f£irst line on the side
thereof opposite the second lirme, one second e xternal
correctiora conductor, located a long the second 1line on
the side thereof opposite the —first line, and «ne so-
called extternal connecting conduactor.

17. Series of electrolyties cells according to
claim 16, characterised in that the external con necting
conductor comprises a so-calle d transverse co nductor
arranged perpendicularly wi th respect t o the
longitudimal axis of the 1l-nes a4, A' and at a

determined distance from the encd cell of the 1lin es.

Amended 11 Apr-il 2007
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18. Series of electrolytic cells sulostantially as

herein described and illustrated.

Amended 11 April 2007
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