WO 2011/ 045041PCT/ EP2010/ 006258 5 Medi um vol t age swi tchgear The invention
relates to a nmedium voltage switchgear, e.g. gas insulated swtchgear,

i owhi ch owoWeites€fs1an arrangenent of several switching geyiEpeopaness, |ike
feeder panel, coupler panel and riser panel, each with a separate housing
and further interconnecting nmeans between the housings. Basic definition
for the use of the nonenclature in the invention is needed. 15Medi um
vol t age switchgear panels have furthernore three basic functions beside
there main function of swi tching devices, which are according to the
i nterconnection of several sw tchgear panels and the interconnection with
the main cable. So there are so called feeder panels in which is arranged
the interconnection to the distribution to cables in the cable cellar under
the switchgear. There is furthernore a so called 20coupl er panel, in which
an interconnection is | ocated between the busbar and a sw tching device.
The caupl er panel devides the busbar into two sections. And furthernore,
the riser panel, in which is arranged the "rising" interconnection back to
busbar. Therefore a coupler pa and risect,_panel are each tine arranged
besi de. 25The di nensions of th eS&HBWS gge SWICh9eA.r nanuf acturerare not
uni fied. They depend on the design and the ratings. Neverthel ess for
primary G conmmuon t least for
ot gy up Mo rangnHlaics ot megdir] TRGE WrAYet &4 453 B idlbd R Giasars g,
e.g. ©00 nwhucB@ésswtuﬂtamrmramgpmheof deveral awndHing devinel pahieiy) likefeeder pareh| | y
sel ecting the, su t he sw t.chgear re is a ngency, t hat
of 600" mm PR HARpLH fRer pael SoeT VTR Serarif b Berany TSt el PRheflirg
r equi r emenimeanebgtveeh thie Hodsirgs. 600 nm for panels up to 1250 A and 1200 mm
for panels > 1250 A. So the neasure of 600 nm occur very often, but not
excl usi vel y.

Basic definition for the use of the nomenclature in the invention is needed.

15 Medium voltage switchgear panels have furthermore three basic functions beside there
main function of switching devices, which are according to the interconnection of
several switchgear panels and the interconnection with the main cable. So there are so
called feeder panels in which is arranged the interconnection to the distribution to
cables in the cable cellar under the switchgear. There is furthermore a so called

20 coupler panel, in which an interconnection is located between the busbar and a
switching device. The coupler panel devides the busbar into two sections. And
furthermore, the riser panel, in which is arranged the “rising” interconnection back to
busbar. Therefore a coupler panel and a riser panel are each time arranged beside.

25 The dimensions of the panels of switchgear manufacturerare not unified. They depend
on the design and the ratings. Nevertheless for primary GIS a panel width of 600 mm
became quite common, at least for ratings up to 1250 A. For higher ratings different

panel width are used, e.g. 800 mm.

30 As customers prefer to plan their building before finally selecting the supplier of the
switchgear, there is a tendency that a grid of 600 mm is used for all panel variants.
The existing answers to this requirement are panel width of 600 mm for panels up to
1250 A and 1200 mm for panels > 1250 A. So the measure of 600 mm occur very

often, but not exclusively.



WO 2011/ 045041PCT/ EP2010/ 006258 - 2 - So it is an object of the invention
to unify the nmeasure systemin a confortable way, for easy construction and
assenbl y. wbhat/aaegui remrent for the common grid or base meagre@oioss2bgdsed on
the need for the openings in the floor to connect the cables to the panels.
The existing solutions are using a panel width of 2x600 nm = 1200 nmm f or
nom nal current >1250 A. This is indepenglent if the panel type is a feeder
or a coupler or riser panel. As coupler and riser panels are always used
together, this results in 4x600 = 2400 mm This is space ioconsunm ng. So
the invention for a Medium voltage switch gear is, that each functional
uni t wi dt hSpst idiamabisicbofdtie inveatién to wifydhermeasure system inra exgefortable wayl &5 n* x
of it. 15T ﬂ[%%; |cal advant ageous neasure is the base
measur e of Qg%% ta%ngo{)sggf@y(ﬁ this base neasure, all final wdth
measures of a switchgear, consisting of several panels can be pl aned.

In a furth ' ' |t r i wi dt h,
gi ven “by. annSoraanant or o SSTHGh o oF bate rRBLGEAE el oh e pEBK RS, T
resul ti ng op@iiogsimthafledrde coprevt the cables tarlipe panels.The exisding solutjons aleh, gi ven

b [ f_ n= | _ . [ ti
R P b i v e Vi N

i nt eger of indeBendsnd if dienparted typleds b desdameas woeplr of riseh padelnivs cowgderlandng 900
mm A furt ' tkS u . riser
panel are ﬂ%rﬁa&é?‘%@%%@%ﬁ%&ﬁ;ﬁ% tthlksnrgeséxlngab ﬁ‘?eg‘?\??r‘%s%y"ﬁﬁﬁ'%@ e%g’grge of n=6

accordi ng tonsumingpase neasure X of 300 nm resulting 1.800 mm 30

So the invention for a Medium voltage switch gear is, that each functional unit width is

dimensioned to a fix base measure x or integer multiples n*x of it.

15 The fundamental or basical advantageous measure is the base measure of 300 mm.
On the basis of this base measure, all final width measures of a switchgear, consisting

of several panels can be planed.

In a further embodiment, a feeder panel is arranged with a resulting width, given by an
20 integer of n=4 according to the base measure X of 300 mm, resulting 1.200 mm.

A riser panel is arranged with a resulting width, given by an integer of n=3 according to
the base measure X of 300 mm, resulting 900 mm, and a coupler panel is arranged
with a resulting width, given by an integer of n=3 according to the base measure X of

25 300 mm, resulting 900 mm.

A further advantageous embodiment is, that a coupler panel and a riser panel are
arranged next, with a resulting width, given by an integer of n=6 according to the base
measure X of 300 mm, resulting 1.800 mm.

30
As coupler and riser panels always have to be used together, they are forming a
functional unit. This functional unit will be selected by the smallest selection of n. By
using for ratings < 1.250 Ampere, 900 mm panels for coupler and riser, this will lead to



As coupler and riser panels always have to be used together, they are

formng a functional unit. This functional unit wll be selected by the
smal | est wolettd4sraiof n. By using for ratings < 1.250 ArpemP2019006258n panel s
for coupler and riser, this will lead to WD 2011/ 045041PCT/ EP2010/ 006258

-3- 1.800 mm which is 6*X. The proposed sol uti on bases on the foll ow ng
facts: 5 Coupler and riser panels are alyays used together, side by side
(except coupler/riser using cabl e connections and are not placed in a

SwW t chgear é B b%hl 6* ack to back). Coupler and riser panels have no
need for o eﬁ ﬁ@? f ‘oor of the building. ioTaking care of this,
coupler and riser panels can be designed using a panel width of 900 mm per

panel . Th| ih%iﬁﬂfprysgﬂs\g,@”{’ﬁ bg&slo%o&e lo m%%gg mmin total. This is 600 nm

| ess. conhec hm (3x300 M) panel width is
suffiment for ratings >1250 A. This is saving material for the panels and

mthesame o) i eder. | ' l | ed
whi oh 3 5. 2 CoHOE PG do iz 8tE el IRel el Rl g f B0 SiocT@Rendt cobiorfineh

t he sect i onsihgsablemonoéctione abd sbanoff pidded\is atsnvitchgees line sbute.a Ibackitcgbackhi s i s
a result, which can be seen in the Figure 1. 20An enbodi nent of the

I nvention is shown in the drawi ngs. Figure 1: Exanple neasures and
ar r angenent €oaples end risér gaaets! have peneed far openings in the floor of the building.

10 Taking care of this, coupler and riser panels can be designed using a panel width of
900 mm per panel. This is only requiring 1800 mm = 6x300 mm in total. This is 600 mm
less. As no cables have to be connected, 900 mm (3x300 mm) panel width is sufficient
for ratings >1250 A. This is saving material for the panels and in the same space one
additional outgoing feeder panel can be installed, which is an advantage for the

15 customer.

In an advantageous embodiment, the sectionalisation of the busbar follows the
measures in claim 6. This is a result, which can be seen in the Figure 1.

20 An embodiment of the invention is shown in the drawings.

Figure 1: Example measures and arrangements of several panel types to a

resulting switch gear

25 Figure 1 shows an example of an arrangement of several feeder panels 3, coupler
panels 2 and riser panel 4. The switch gears starts left with two feeder panels 3 beside
with a measure of 600 mm each. This is in each case a measure of 2xbase-measure.
These feeders are used for a current carriing capability of 1.250 Ampere each. Beneath
is arranged a feeder with a current carriing capability of 2.500 Ampere with a measure

30 of 4x300 mm th. m. 1.200 mm. Beside of this feeder panel is arranged a coupler panel
for a current carriing capability of 2.500 Ampere with the measure of 3x300 mm, th. m.
900 mm. Beneath this coupler is arranged furthermore a riser panel 4 with a current



resulting swtch gear 25Figure 1 shows an exanple of an arrangenent of
several feeder panels 3, coupler panels 2 and riser panel 4. The switch
gears st awbolm@lbosi th two feeder panels 3 beside with acraessnsoets 600 nm
each. This is in each case a neasure of 2xbase-neasure. These feeders are
used for a current carriing capability of 1.250 Anpere each. Beneath is
arranged a feeder with a current carriing-capability of 2.500 Anpere with a
measure 30 of 4x300 mMmmth. m 1.200 nm Beside of this feeder panel is

arranged a_coupl er el f current carri.i abilit . 500 Anpere
M the neatiupeBal e M Anktle o ahe BTN a1 oL dupfermes
arranged f ard sreangeddeneathtbe ripemmdneti4 twao furthecieedempaneldlike on the left side.

2011/ 045041PCT/ EP2010/ 006258 - 4 - carriing capability of 2.500 Anpere an a
measure of 3x300 mmas well. Furthernore are arranged beneath the riser

panel 4 twIhfslexainpie stesdehe sasteinatit bkangemérief thefdeveiatifunctional pandision
exanpl e shqws, t he stematic arran t of the several functional panels
on 5t e baglesbﬁs ?ﬂﬁebﬁieemﬁﬁﬁ‘érﬁﬁing?d@@gbo nm The reduced panel width for
coupler and riser will save material. This will mainly be copper for the
busbars of 600 er._pha nd stainless steel aof .th i.gh..voltage
conpar ¢ menf Be pAbeeD sandgat Re S AReGRBL P Ree BetdrtE TRV BRI Bener i
of reduced cdfispdardhe egsbare pEGOG mino pert phase aat ctainlesssstéelrafl tHeohighi aoltadey .
Figure 1 also shows th unction pof a | er nel . 2.and riser nel , 4.
The coup! oPBRRATENS s 68 offr Brfranfiie A e i ele e LB d usbar
i nt o fon0 sepadeequirethéerts fartiee austamgeid hand tdhauantfy. of t he panels. So the
busbar is connected with 15switching devices 6. So the direction of the

cables or bar is fromontop towards the
Figure 1 also shows the function of a coupler panel 2 and riser panel 4.

The coupler panel is provided to interrupt the otherweise persistent busbar into two
sections, which are arranged on the top of the panels. So the busbar is connected with
15 switching devices 6. So the direction of the cables or bar is from ontop towards the
bottom. Therefore a riser panel 4 has to arranged beneath the coupler panel 2, in
order, to connect back upwards running bus with the central busbar on top. Therefore it

is called “riser”.

20 Like it can be seen in Figure 1, the functional unit, consisting of a coupler panel and a

riser panel has an advantageous resulting measure.

In this embodiment of the invention the basic measure of 300 mm is used in the
complete arrangement in that way, that a sectionalization of 2*300mm, th.m. 600mm
25 each can be provided.



bottom Therefore a riser panel 4 has to arranged beneath the coupl er panel
2, in order, to connect back upwards running bus with the central busbar on
top. Therwbana/isso4is called "riser”. 20Like it can be seemmproibiogizse 1, the
functional unit, consisting of a coupler panel and a riser panel has an
advant ageous resul ting neasure. In this enbodi ment of the invention the
basi ¢ nmeasure of 300 mMmis used in the conplete arrangenent in that way,
that a sectionalization of 2*300mm th.m 600mm 25each can be provi ded.
Position n rrb IS 15\/\%tchgear 2Coupl er panel 53Feeder panel 4Ri ser panel
5Busbar ? W"n'b" ce 7Gound | evel 108Busbar-section 9Busbar-section

Switchgear
Coupler panel
Feeder panel
Riser panel
Busbar
Switching device
Ground level

10 Busbar-section
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Busbar-section



WD 2011/ 045041PCT/ EP2010/ 006258 -6- Clains 5 1. Medium vol tage sw tchgear,
e.g. gas insulated switchgear, which consist of an arrangenent of several
swi t chi ngwvoaviwas@anel s, |i ke feeder panel, coupler panecTardomwiosess panel
each with a separate housing and further interconnecting nmeans between the
housi ng, characterized in, 10that each panel width or the width of a
functional unit consisting of several fugctional panels, like riser,
coupler, feeder, is dinensioned to an integer of a fix base nmeasure x or
integer multiples n*x of it. Mediumvoltage switchgear, according to claim
1, characterized in, that the base neasure is 300 mm Medi um voltage

sw tchgear, according to claim2, characterized in, that the feeder pane
is arrangegiaiinsh a resulting width, given by an integer of n=4 according to
t he base neasure X of 300 nm resulting 1.200 nm Medium voltage

swi tchgear, according to claim2, characterized in,

5 1. Medium voltage switchgear, e.g. gas insulated switchgear, which consist of an
arrangement of several switching device panels, like feeder panel, coupler
panel and riser panel, each with a separate housing and further interconnecting
means between the housing,
characterized in,

10 that each panel width or the width of a functional unit consisting of several
functional panels, like riser, coupler, feeder, is dimensioned to an integer of a fix

base measure x or integer multiples n*x of it.

2. Medium voltage switchgear, according to claim 1,
15 characterized in,

that the base measure is 300 mm.

3. Medium voltage switchgear, according to claim 2,
characterized in,
20 that the feeder panel is arranged with a resulting width, given by an integer of
n=4 according to the base measure X of 300 mm, resulting 1.200 mm.

4. Medium voltage switchgear, according to claim 2,
characterized in,
25 that a riser panel is arranged with a resulting width, given by an integer of n=3
according to the base measure X of 300 mm, resulting 900 mm.

5. Medium voltage switchgear, according to claim 2,
characterized in,
30 that a coupler panel is arranged with a resulting width, given by an integer of
n=3 according to the base measure X of 300 mm, resulting 900 mm.



that a riser panel is arranged with a resulting width, given by an integer
of n=3 according to the base neasure X of 300 mm resulting 900 mMm Medi um
vol t age swibt2ehgassss according to claim2, characterizedpcmEP3@bhed2s58
coupl er panel is arranged with a resulting width, given by an integer of
n=3 according to the base neasure X of 300 mm resulting 900 mm -7- 6.
Medi um vol t age switchgear, according to.glaim4; and 5, characterized in,
S5that a coupler panel and a riser panel are arranged next, to a functional
unit, with a resulting width, given by an integer of n=6 according to the
base neasure X of 300 mm resulting 1.800 nm 7. Mediumvoltage sw tchgear,
according to claim®6, 1Ocharacterized in, that the sectionalisation of the
busbar fol| ovgs M‘e%.u”n‘?‘\"}él arg%ssmlmrgzhgéaarl, gc]:c%'rding to claim 4; and 5,

characterized in,

5 that a coupler panel and a riser panel are arranged next, to a functional unit,
with a resulting width, given by an integer of n=6 according to the base

measure X of 300 mm, resulting 1.800 mm.

7. Medium voltage switchgear, according to claim 6,
10 characterized in,

that the sectionalisation of the busbar follows the measures in claim 6.



