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Generator for producing electric energy
Technical field of the invention

The present invention relates to a generator for producing electric energy in
accordance with claim 1.

Background of the invention

The main parts of a typical electric generator having a rated power of 10-15
MW include a cylindrical stator, a rotor arranged inside the stator and bearings
supporting the rotor. The stator of a typical generator in the above mentioned
power range is supported by a load carrying stator pipe, which surrounds the
stator. Larger generators in the power range of 1525 MW typically comprise
several frame plates, which surround the outer perimeter of the stator. The
bearings are supported by pedestals, which are separate from the frame
plates. Both above mentioned constructions are complicated and expensive.
Especially in the constructions using frame plates, a lot of welding is needed.
Also the load path from the stator to the support structures of the generator is
complicated, which can cause vibration and fatigue problems.

Summary of the invention

An obiject of the present invention is to provide an improved generator for pro-
ducing electric energy. The characterizing features of the generator according
to the invention are given in claim 1.

The generator according to the invention comprises a rotatable rotor, a cylin-
drical stator having a first end and a second end and surrounding the rotor, a
first end housing arranged at the first end of the stator, a second end housing
arranged at the second end of the stator, and a plurality of longitudinal support
beams arranged on the outer surface of the stator and attached to the stator,
wherein the end housings are attached to the support beams by means of
bolts.
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The construction of the generator is simple and requires less welding than
many known constructions. The construction is also fatigue resistant and easy
to manufacture and assemble.

According to an embodiment of the invention, the bolts protrude into the sup-
port beams in the longitudinal direction of the support beams.

According to an embodiment of the invention, the generator comprises a base
frame and the rotor and the stator are supported against the base frame via
the end housings. According to an embodiment of the invention, the stator is
supported solely via the first end housing and the second end housing. Ac-
cording to an embodiment of the invention, bearings of the rotor are supported
by the end housings. The generator has thus only a few load carrying parts,
which makes the construction simple.

According to an embodiment of the invention, the support beams are attached
to the stator by welds. According to another embodiment, the support beams
are attached to the stator by means of bolts.

According to an embodiment of the invention, the number of the support
beams is in the range of 15-35. The number of the support beams can be, for
instance, in the range of 20-30.

According to an embodiment of the invention, each end housing comprises a
section having the shape of a truncated cone tapering axially outwards from
the stator. This stiffens the construction in the longitudinal direction and reduc-
es vibrations.

According to an embodiment of the invention, each end housing is made as a
one-piece cast.

According to an embodiment of the invention, each end housing is provided
with air inlets for allowing cooling air flow through the end housing in the axial
direction of the generator.

According to an embodiment of the invention, the rated power of the generator
is at least 5 MW. The rated power can be for example in the range of 5-35
MW, or in the range of 8-27 MW.
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Brief description of the drawings

Embodiments of the invention are described below in more detail with refer-
ence to the accompanying drawings, in which

Fig. 1 shows the main parts of a generator according to an embodiment of the
invention,

Fig. 2 shows a stator of a generator according to an embodiment of the inven-
tion,

Fig. 3 shows the stator and end housings of a generator,

Fig. 4 shows an enlarged view of a joint between the stator and an end hous-
ing, and

Fig. 5 shows an end housing of a generator.

Description of embodiments of the invention

Figure 1 shows the main parts of a generator, which can be used for generat-
ing electric energy. The generator can be driven for example by a piston en-
gine. The rated power of the generator is at least 5 MW, for instance in the
range of 5 to 35 MW or in the range of 8 to 27 MW.

The generator comprises a rotatable rotor 1. The rotor 1 can be coupled by
means of a coupling to the crankshaft of a piston engine or to some other
power source that provides mechanical power for rotating the rotor 1 of the
generator. The rotor 1 is provided with field winding (not shown) for generating
a rotating magnetic field. Alternatively, the rotor 1 could comprise armature
windings of the generator.

A cylindrical stator 2 surrounds the rotor 1. In case the rotor 1 is provided with
the field winding, the armature windings of the generator are arranged in the
stator 2. The rotating magnetic field generates in the armature windings elec-
tric current, which can be supplied to an external circuit. It would also be pos-
sible to arrange the field winding in the stator 2, in which case the rotor would
be provided with the armature windings. The stator 2 has a first end and a
second end. A first end housing 3a is arranged at the first end of the stator 2
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and a second end housing is arranged at the second end of the stator 2. Via
the end housings 3a, 3b, the stator 2 is supported against a base frame 5. In
the embodiment of figure 1, each end housing 3a, 3b is provided with two sup-
port legs 12. The support legs 12 support the end housings 3a, 3b against the
base frame 5. The stator 2 is supported against the base frame 5 solely via the
two end housings 3a, 3b. Both the end housings 3a, 3b and the stator 2 are
thus load carrying parts.

Each end of the rotor 1 is supported by means of a bearing 7. One of the bear-
ings 7 is attached to the first end housing 3a and the other bearing is attached
to the second end housing 3b. Also the rotor 1 is thus supported against the
base frame 5 only via the end housings 3a, 3b. Each end housing 3a, 3b is
provided with air inlets 8 for allowing cooling air flow through the end housing
3a, 3b in the axial direction of the generator. Cooling air can thus be intro-
duced into the generator through the end housings 3a, 3b and exit through an
upper part of the generator. Alternatively, one of the end housings 3a, 3b can
function as a cooling air inlet and the other end housing 3a, 3b can function as
a cooling air outlet.

The outer surface of the stator 2 is provided with a plurality of support beams
4. The support beams 4 run in the longitudinal direction, i.e. the axial direction
of the stator 2 and extend from the first end of the stator 2 to the second end.
The support beams 4 can be attached to the stator 2 by means of welds. In-
stead of welds, also bolts could be used. The use of bolts for attaching the
support beams 4 to the stator 2 may reduce electrical losses of the generator.
The number of the support beams 4 can be for example in the range of 15 to
35. The support beams 4 are preferably evenly distributed along the outer pe-
rimeter of the stator 2.

Figure 2 shows a stator 2 with the support beams 4. The stator 2 comprises a
plurality of annular plates 11. The plates 11 are bundled together to form a
pack. The support beams 4 extend at each end of the stator 2 over the pack
formed by the stator plates 11. A pressure ring 9 is arranged at each end of the
stator 2. The outer diameter of the pressure rings 9 is slightly larger than the
outer diameter of the stator plates 11. At the ends of the stator 2, the support
beams 4 extend over the pressure rings 9. The outer perimeter of the pressure
ring 9 is provided with slots 16 for accommodating the support beams 4. The
pressure ring 9 is attached to the support beams 4 by means of welds. By
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means of the pressure rings 9, the stator plates 11 are kept pressed against
each other. In addition to or instead of the pressure rings 9, for example
threaded bars could be inserted through the stator plates 11 for keeping the
plates 11 together.

Figure 3 shows end housings 3a, 3b that are attached to the stator 2. The end
housings 3a, 3b are attached to the stator 2 via the support beams 4. Each
end housing 3a, 3b is attached to each support beam 4 by means of a bolt 6,
which protrudes into the support beam 4 in the longitudinal direction of the
support beam 4. The end housing 3a, 3b is provided with a flange 10, through
which the bolts 6 can be inserted. The flange 10 is parallel to the end surface
of the stator 2. A joint between the end housing 3b and a support beam 4 can
be best seen in the cross-sectional view of Fig. 4. The flange 10 of the end
housing 3b is against the end surfaces of the support beams 4. In the embod-
iment of the figures, the flange 10 extends radially inwards from a cylindrical
section 14 of the end housing 3a, 3b. The end surfaces of each support beam
4 are provided with threaded holes 13 for the bolt joints. Because of the bolt
joints, less welding is needed for the assembly of the stator 2. Also, the load
path between the support beam 4 and the end housing 3b is straight, which
can help to reduce vibration and fatigue problems compared to more complex
structures. The construction is also simpler to manufacture.

Figure 5 shows an end housing 3a, 3b according to an embodiment of the in-
vention. The end housing 3a, 3b comprises a section 15 having the shape of a
truncated cone. A cylindrical section 14 comprises the flange 10 that is at-
tached to the stator 2. The conical section 15 extends outwards from the cylin-
drical section 14. When attached to a stator 2, the end housing 3a, 3b tapers
axially outwards from the stator 2. The end housing 3a, 3b can be made as a
one-piece cast. The end housings 3a, 3b can be made of cast iron.

It will be appreciated by a person skilled in the art that the invention is not lim-
ited to the embodiments described above, but may vary within the scope of the
appended claims.
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Claims

1. A generator for producing electric energy, the generator comprising
- arotatable rotor (1),
- a cylindrical stator (2) having a first end and a second end and sur-
rounding the rotor (1),
- afirst end housing (3a) arranged at the first end of the stator (2),
- asecond end housing (3b) arranged at the second end of the stator (2),
and
- a plurality of longitudinal support beams (4) arranged on the outer sur-
face of the stator (2) and attached to the stator (2),
wherein the end housings (3a, 3b) are attached to the support beams (4) by
means of bolts (6).

2. A generator according to claim 1, wherein the bolts (6) protrude into the
support beams (4) in the longitudinal direction of the support beams (4).

3. A generator according to claim 1 or 2, wherein the generator comprises a
base frame (5) and the rotor (1) and the stator (2) are supported against the
base frame (5) via the end housings (3a, 3b).

4. A generator according to any of claims 1 to 3, wherein the stator (2) is
supported solely via the first end housing (3a) and the second end housing
(3b).

5. A generator according to any of the preceding claims, wherein bearings
(7) of the rotor (1) are supported by the end housings (3a, 3b).

6. A generator according to any of the preceding claims, wherein the sup-
port beams (4) are attached to the stator (2) by welds.

7. A generator according to any of the preceding claims, wherein the sup-
port beams (4) are attached to the stator (2) by means of bolts.

8. A generator according to any of the preceding claims, wherein the num-
ber of the support beams (4) is in the range of 15-35.

9. A generator according to claim 8, wherein the number of the support
beams (4) is in the range of 20-30.
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10. A generator according to any of the preceding claims, wherein each end
housing (3a, 3b) comprises a section (15) having the shape of a truncated
cone tapering axially outwards from the stator (2).

11. A generator according to any of the preceding claims, wherein each end
housing (3a, 3b) is made as a one-piece cast.

12. A generator according to any of the preceding claims, wherein each end
housing (3a, 3b) is provided with air inlets (8) for allowing cooling air flow
through the end housing (3a, 3b) in the axial direction of the generator.

13. A generator according to any of the preceding claims, wherein the rated
power of the generator is at least 5 MW.

14. A generator according to claim 13, wherein the rated power of the gener-
ator is in the range of 5-35 MW.

15. A generator according to claim 14, wherein the rated power of the gen-
erator is in the range of 8—27 MW.
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