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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to the field of elec-
tric power products, and specifically to a preassembled
transformer substation used in the transmission and dis-
tribution system.

BACKGROUND OF THE INVENTION

[0002] Nowadays, the traditional preassembled box-
type transformer substation uses an outer case material
mainly including metal plate material and cement plate
material. The outer case box of metal material can be
made quickly, but is vulnerable to corrosion, and has a
relatively high dependency on the environment and a
poor capability of insulation for sound and heat; while the
outer case box of cement of the preassembled transform-
er substation has a strong capability of corrosion resist-
ance, but needs a long time to be made and installed and
is relatively difficult for offsite assembly.So such boxes
or enclosures are made of concrete or steel, or combi-
nations of both. Furthermore it has to be considered, that
steel as well as concrete are electric conductors. One
further problem is, that steel or concrete can cause con-
densation of humity at the cold side of the wall. Examples
for substations made of insulating material are disclosed
in US 2012/216393 A1 and US 3 599 134 A. But the
construction as well as the choice of material of componts
are not optimized in sense of dielectric withstand.

SUMMARY OF THE INVENTION

[0003] The objective of the presentinventionis to over-
come the defect of the prior art and provide a preassem-
bled transformer substation, resistant in corrosion, elec-
trically insulating against the environment and simple and
fast in installing.According to that the invention is, that a
preassembled transformer substation is provided having
the features of claim 1. Preferred embodiments are spec-
ified in the dependent claims. The use of pultrusion tech-
nique for the manufacture of the elements of the substa-
tion is for obtaining electrical insulation behavior, for a
better dielectric behavior and to enlarge the creepage
distances.

[0004] The substation is made of glass fiber reinforced
Polyester, so called GRP). The enclosure of the substa-
tion so fulfills ingress protection degree IP 54; and that
for the use of station for medium- and high-voltage ap-
plication.

[0005] With the technical solutions, the following ben-
eficial effects can be achieved: as the assembling module
and the like are glass fiber reinforced plastic modules,
the glass fiber reinforced plastic has relatively good cor-
rosion resistant property. Moreover, a modularized de-
sign is used to facilitate a fast installing.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0006] The subject matter of the Invention will be ex-
plained in more details in the following description illus-
trated in the drawings, in which:
Figure 1 is a structural diagram of a preassembled
transformer substation in an embodiment of the in-

vention.

Figure 2 is a partial section view of a wall body in an
embodiment of the invention.

Figure 3 is a section view of an embodiment of an
assembling module according to an embodiment of

the invention.

Figure 4 is a section view of a wall corner module in
an embodiment of the invention.

Figure 5 is a section view of a connector in an em-
bodiment of the invention.

Figure 6 is a section view of aridge in an embodiment
of the invention.

Figure 7 is a partial structural diagram of a bottom
of the wall body in an embodiment of the invention.

Figure 8 is a partial structural diagram of a structure
between the wall body and the roof.

Figure 9 is a section view of an edge banding in an
embodiment of the invention.

Figure 10 is a section view of a top rail in an embod-
iment of the invention.

Figure 11 is a partial structural diagram of a roof.
Figure 12 is a transverse partial cutaway view of a
structure between the door body and the wall body

in an embodiment of the invention.

Figure 13 is a longitudinal partial cutaway view of a
structure between the door body and the roof.

Figure 14 is a section view of a seal strip.
Figure 15 is a section view of a top seal part.

Figure 16 a transverse cutaway view of the preas-
sembled transformer substation.

Figure 17 is a side view of a heat dissipation window.
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Checking list for the reference numerals:
[0007]

1--assembling module
2--wall corner module
3-connector

4-ridge

5--edge banding

6-top rail

7--seal strip

8--top seal part

9--heat dissipation window
10--wall body

20--door body

30-roof

40--transformer chamber
50--high voltage chamber
60--low voltage chamber
70-transformer

11--bottom side

12--base wall body metal connector
13--base longitudinal beam
21--door hinge

31--outer edge

32--ridge support metal part
33--roof wall body metal connector
91--blade

DETAILED DESCRIPTION OF THE DRAWINGS

[0008] Exemplary embodiments of the invention are
described in conjunction with the accompanying draw-
ings hereinafter. For the sake of clarity and conciseness,
not all the features of actual implementations are de-
scribed in the specification.

[0009] As shown in figure 1, a preassembled trans-
former substation comprises a plurality of strip-shaped
assembling modules 1, a plurality of wall corner modules
2, connectors 3 which are located between the assem-
bling modules 1 and the wall corner modules 2 (see figure
2), and aridge 4; the assembling modules 1 are arranged
longitudinally, and form, together with the wall corner
modules 2 and the connectors 3, a wall body 10 and a
door body 20 of the preassembled transformer substa-
tion; the assembling modules 1 are arranged transverse-
ly, and form, together with the ridge 4 and the connectors
3, aroof 30 of the preassembled transformer substation,
wherein the ridge 4 is located at a center of the roof 30,
and the assembling module 1 has one end connected
with the ridge 4 and the other end inclined downward;
each of the assembling module 1, the wall corner module
2, the connector 3 and the ridge 4 is a glass fiber rein-
forced plastic module.

[0010] The assembling modules 1 forming the wall
body 10 and the door body 20 and the assembling mod-
ules 1 supporting the roof 30 are made of the same ma-
terial, wherein the wall body 10, the door body 20 and
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the roof 30 have the same die section, but are different
in length only. Between the adjacent assembling mod-
ules 1, and between the assembling module 1 and the
wall corner module 2 are inserted for securing by the
connector 3, without need of rivets or screws, thus facil-
itating instalment. As the glass fiber reinforced plastic
has relatively good corrosion resistant property, the in-
ventive transformer substation has a strong capability of
corrosion resistance.

[0011] Asshowninfigures 2-4,the assembling module
1 and the wall corner module 2 have a hollow bilayer
structure formed by die drawing. The hollow bilayer struc-
ture has excellent capability of insulation for sound and
heat. As shown in figure 5, the connector 3 has a trans-
verse section of | shape, both ends of the assembling
module 1 and the wall corner module 2 can be inserted
into two sides of the connector 3 and form an interference
fit, thus functioning for secure connection.

[0012] As shown in figure 6, the shape of the ridge 4
is similar to that of the connector 3, but two sides of the
ridge 4 incline downward. When the assembling module
1is inserted into the ridge 4, a roof 30 high in the middle
and low on two sides is formed.

[0013] As shown in figures 7-8, an edge banding 5 is
coated on a bottom side 11 of the wall body 10 and an
outer edge 31 of the roof 30. The edge banding 5 func-
tions for improving support and water proofing. As shown
infigures 7 and 9, the edge banding 5 on the bottom side
11 of the wall body 10 is connected, via a base wall body
metal connector 12, with a base longitudinal beam 13.
The base wall body metal connector 12 and the base
longitudinal beam 13 function for securely supporting the
whole preassembled transformer substation.

[0014] As shown in figures 8 and 10, the roof 30 and
the wall body 10 are connected by a ridge support metal
part 32, a roof wall body metal connector 33 and a top
rail 6; the ridge support metal part 32 is arranged hori-
zontally in a direction along the length of the assembling
modules 1 of the roof 30, the top rail 6 is arranged hori-
zontally in a direction perpendicular to the ridge support
metal part 32, the roof wall body metal connector 33 con-
nects the ridge support metal part 32 and the top rail 6;
the top rail 6 is a glass fiber reinforced plastic module.
The roof wall body metal connector 33 comprises two
portions, one portion is connected with the ridge support
metal part 32 and the other portion is connected with the
assembling modules 1 forming the wall body, and the
assembling module 1 is further connected with the top
rail 6.

[0015] As shown in figure 11, the ridge support metal
part 32 is installed below the ridge 4. The ridge support
metal part 32 functions for supporting the ridge 4.
[0016] As shown in figures 12-15, a seal strip 7 is pro-
vided between the door body 20 and the wall body 10
and between the door body 20 and the roof 30, and a top
seal part 8 is provided between the roof 30 and the door
body 20, the seal strip 7 is inserted to the top seal part
8. Infigure 12, the seal strip 7 is located between the wall
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body 10 and a door hinge 21 on the side of the door body
20. In figure 13, the seal strip 7 is located between the
top seal part 8 and the top of the door body 20. The seal
strip and the top seal part can function for better protec-
tion.

[0017] As shownin figure 16, the preassembled trans-
former substation has a transverse section of shape, with
a transformer chamber 40 in the middle and a high volt-
age chamber 50 and a low voltage chamber 60 at its two
ends, respectively; the high voltage chamber 50 is con-
nected by a cable or a copper busbar with a high voltage
terminal of a transformer 70, and the low voltage chamber
60 is connected by a cable or a copper busbar with a low
voltage terminal of a transformer 70. The preassembled
transformer substation has in its interior a grounding cop-
per busbar which generally connects various grounding
points.

[0018] As shown in figure 1 and 17, a heat dissipation
window 9 is provided on a door of the transformer cham-
ber 40 and on the wall body 10, and the heat dissipation
window 9 comprises a plurality of L-shaped blades 91
spaced apart with one another.

[0019] The preassembled transformer substation in
the presentinvention can satisfy the requirements on dis-
tribution and transformation with a rated capacity in most
areas, resistant to corrosion, simple and fast in installing,
excellent in insulating property, light in weight, beautiful
in appearance, and convenient for capacity regulation
with its modularized design.

Claims

1. A preassembled transformer substation
comprising

- a plurality of strip-shaped assembling modules
M,

- a plurality of wall corner modules (2),

- connectors (3) located between adjacent strip-
shaped assembling modules (1) and between
the wall corner modules (2) and adjacent strip-
shaped assembling modules (1),

-awallbody (10) which is made from the plurality
of strip-shaped assembling modules (1),
-aroof (30), which is made of other strip-shaped
assembling modules (1),

characterized by

- a door comprising a door body (20) fixed at the
wall body (10) with hinges (21), wherein the door
body (20) is made of strip-shaped assembling
modules (1),

-aridge (4), being located at a middle of the roof
(30), wherein the roof (30) of the preassembled
transformer substation is formed by the other
strip-shaped assembling modules (1) together
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with the ridge (4) and the connectors (3), where-
in the other strip-shaped assembling modules
(1) are disposed on both sides of the ridge (4)
and have a first end connected with the ridge (4)
and a second end which is parallel to the first
end and is inclined downward toward the wall
body (10) so as to form the roof (30) which has
an high portion close to the ridge (4) and two
lower portions close to second end portions of
the assembling modules (1),

wherein the roof (30) and the wall body (10) are con-
nected by a ridge support metal part (32) installed
below the ridge (4), a top rail (6) and a roof wall body
metal connector (33), wherein the roof wallbody met-
al connector (33) connects, the ridge support metal
part (32) and the top rail (6),

wherein the wall body (10), the door body (20), the
top rail (6), the roof (30), the plurality of wall corner
modules (2), the connectors (3) and the ridge (4) are
made by pultrusion profiles of insulating material,
wherein the insulating material is plastic or glasfiber
reinforced Polyester, wherein the wall body (10), the
roof (30), and the door body (20) are made in double
layer insulating material with approximately 40 mil-
limeter air distance between each layer, and wherein
the hinges (21) of the door have fixation flanges be-
ing arranged in parallel and inside a space between
an edge of the door body (20) and an edge of the
wall body (10).

A preassembled transformer substation according
to claim 1,

wherein each of the connectors (3) is a glass fiber
reinforced plastic module.

A preassembled transformer substation according
to claim 1 or 2,

wherein the assembling modules (1) and the wall
corner modules (2) have a hollow die drawn bilayer
structure.

A preassembled transformer substation according
to claim 3, wherein the connector (3) has a trans-
verse section of | -shape.

A preassembled transformer substation according
to claim 1 or 2,

wherein

the wall body (10) has a bottom side (11) and a top
side, wherein the bottom side (11) is parallel to the
top side, wherein the top side is facing an outer edge
(31) of the roof (30) and wherein an edge banding
(5) is coated on:

- the bottom side (11) of the wall body (10); and
- the outer edge (31) of the roof (30).



7 EP 3 025 359 B1 8

A preassembled transformer substation according
to claim 5, wherein the edge banding (5) on the bot-
tom side (11) of the wall body (10) is connected, via
a base wall body metal connector (12), with a base
longitudinal beam (13).

Patentanspriiche

Vormontierte Transformatorstation mit

- einer Vielzahl von streifenférmigen Aufbaumo-
dulen (1),

- einer Vielzahl von Wandeckmodulen (2),

- Verbindern (3), die zwischen benachbarten
streifenférmigen Aufbaumodulen (1) und zwi-
schen den Wandeckmodulen (2) und benach-
barten streifenformigen Aufbaumodulen (1) an-
geordnet sind

- einen Wandkérper (10), der aus der Vielzahl
von streifenformigen Aufbaumodulen (1) herge-
stellt ist,

- ein Dach (30), das aus anderen streifenformi-
gen Aufbaumodulen (1) hergestellt ist,

gekennzeichnet durch

- eine Tur, die einen Tlrkdrper (20) umfasst, der
an dem Wandkdorper (10) mit Scharnieren (21)
befestigt ist, wobei der Tirkdrper (20) aus strei-
fenférmigen Aufbaumodulen (1) hergestellt ist,
- einem First (4), der sich in einer Mitte des Da-
ches (30) befindet, wobei das Dach (30) der vor-
montierten Transformatorstation durch die an-
deren streifenformigen Aufbaumodule (1) zu-
sammen mit dem First (4) und den Verbindern
(3) gebildet ist, wobei die anderen streifenférmi-
gen Aufbaumodule (1) auf beiden Seiten des
Firstes (4) angeordnet sind und ein erstes Ende,
das mitdem First (4) verbundenist, und ein zwei-
tes Ende haben, das parallel zu dem ersten En-
deistund nach unten in Richtung des Wandkor-
pers (10) geneigtist,umdas Dach (30) zu bilden,
das einen hohen Abschnitt nahe dem First (4)
und zwei untere Abschnitte nahe den zweiten
Endabschnitten der Aufbaumodule (1) hat,

wobei das Dach (30) und der Wandkérper (10) durch
ein Firsttrager-Metallteil (32), das unter dem First (4)
installiert ist, eine obere Schiene (6) und einen Dach-
wandkorper-Metallverbinder (33) verbunden sind,
wobei der Dachwandkoérper-Metallverbinder (33),
das Firsttrager-Metallteil (32) und die obere Schiene
(6), verbindet,

wobei der Wandkérper (10), der Turkorper (20), die
obere Schiene (6), das Dach (30), die Vielzahl von
Wandeckmodulen (2), die Verbinder (3) und der First
(4) durch Pultrusionsprofile aus Isoliermaterial her-
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gestellt sind, wobei das Isoliermaterial Kunststoff
oder glasfaserverstarktes Polyester ist, wobei der
Wandkérper (10), das Dach (30) und der Turkorper
(20) aus doppelschichtigem Isoliermaterial mit ei-
nem Luftabstand von etwa 40 mm zwischen jeder
Schicht hergestellt sind, und wobei die Scharniere
(21) der Tir Befestigungsflansche haben, die paral-
lelundinnerhalb eines Raumes zwischen einer Kan-
te des Turkorpers (20) und einer Kante des Wand-
kérpers (10) angeordnet sind.

Vormontierte Transformatorstation nach Anspruch
1, wobei jeder der Verbinder (3) ein glasfaserver-
starktes Kunststoffmodul ist.

Vormontierte Transformatorstation nach Anspruch
1 oder 2, wobei die Aufbaumodule (1) und die Wan-
deckmodule (2) eine hohlgezogene Zwei-
schichtstruktur aufweisen.

Vormontierte Transformatorstation nach Anspruch
3, wobei der Verbinder (3) einen I-férmigen Quer-
schnitt aufweist.

Vormontierte Transformatorstation nach Anspruch
1 oder 2, wobei der Wandkorper (10) eine Unterseite
(11) und eine Oberseite aufweist, wobei die Unter-
seite (11) parallel zur Oberseite ist, wobei die Ober-
seite einer AulRenkante (31) des Daches (30) zuge-
wandtist und wobei ein Randstreifen (5) aufgetragen
ist auf:

- der Unterseite (11) des Wandkérpers (10); und
- der AuRRenkante (31) des Daches (30).

Vormontierte Transformatorstation nach Anspruch
5, wobei der Randstreifen (5) an der Unterseite (11)
des Wandkorpers (10) Uber einen Bodenwandkor-
per-Metallverbinder (12) mit einem Bodenlangstra-
ger (13) verbunden ist.

Revendications

Sous-station de transformateur pré-assemblée
comprenant

une pluralité de modules d’assemblage en forme de
bande (1),

une pluralité de modules de coin de paroi (2),

des raccords (3) situés entre des modules d’assem-
blage en forme de bande (1) adjacents et entre les
modules de coin de paroi (2) et les modules d’as-
semblage en forme de bande (1) adjacents,

un corps de paroi (10) qui est fait de la pluralité de
modules d’assemblage en forme de bande (1),

un toit (30), qui est fait d’autres modules d’assem-
blage en forme de bande (1),

caractérisée par
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une porte comprenant un corps de porte (20) fixé au
corps de paroi (10) avec des charniéres (21), le corps
de porte (20) étant fait de modules d’assemblage en
forme de bande (1),

une aréte (4), située au milieu du toit (30), le toit (30)
de la sous-station de transformateur pré-assemblée
étant formé par les autres modules d’assemblage
en forme de bande (1) avec I'aréte (4) etles raccords
(3), les autres modules d’assemblage en forme de
bande (1) étantdisposés surles deux cotés de I'aréte
(4) et ayant une premiéere extrémité reliée a I'aréte
(4) et une seconde extrémité qui est parallele a la
premiére extrémité et est inclinée vers le bas vers le
corps de paroi (10) de sorte a former le toit (30) qui
a une partie haute proche de l'aréte (4) et deux par-
ties inférieures proches des secondes parties d’ex-
trémité des modules d’assemblage (1),

le toit (30) et le corps de paroi (10) étant reliés par
une partie métallique (32) de support d’aréte instal-
Iée sous 'aréte (4), un rail supérieur (6) et un raccord
métallique (33) de corps de paroi de toit, le raccord
métallique (33) de corps de paroi de toit reliant la
partie métallique (32) de support d’aréte et le rail
supérieur (6),

le corps de paroi (10), le corps de porte (20), le rail
supérieur (6), le toit (30), la pluralité de modules de
coin de paroi (2), les raccords (3) et I'aréte (4) étant
faits de profils d’extrusion par étirage de matériau
isolant, le matériau isolant étant du plastique ou du
polyester renforcé de fibre de verre, le corps de paroi
(10), le toit (30) et le corps de porte (20) étant faits
d’'un matériau isolant a double couche avec une dis-
tance d’air d’environ 40 millimétres entre chaque
couche, et les charnieres (21) de la porte ayant des
brides de fixation disposées en paralléle et a l'inté-
rieur d’'un espace entre un bord du corps de porte
(20) et un bord du corps de paroi (10).

Sous-station de transformateur pré-assemblée se-
lon la revendication 1, chacun des raccords (3) étant
un module en plastique renforcé de fibres de verre.

Sous-station de transformateur pré-assemblée se-
lon la revendication 1 ou 2, les modules d’assem-
blage (1) et les modules de coin de paroi (2) ayant
une structure bicouche extrudée étirée creuse.

Sous-station de transformateur pré-assemblée se-
lon la revendication 3, le raccord (3) ayant une sec-
tion transversale de forme en I.

Sous-station de transformateur pré-assemblée se-
lon la revendication 1 ou 2,

le corps de paroi (10) ayant un c6té inférieur (11) et
un cbté supérieur, le coté inférieur (11) étant paral-
lele au coté supérieur, le cété supérieur faisant face
a un bord extérieur (31) du toit (30) et une bande de
bord (5) étant appliquée sur :
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le c6té inférieur (11) du corps de paroi (10) ; et
le bord extérieur (31) du toit (30).

Sous-station de transformateur pré-assemblée se-
lon la revendication 5, la bande de bord (5) sur le
c6té inférieur (11) du corps de paroi (10) étantreliée,
par l'intermédiaire d’'un raccord métallique (12) de
corps de paroi de base, a une poutre longitudinale
de base (13).
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