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Description
FIELD OF THE INVENTION

[0001] The present invention generally relates to nu-
clear power plants, and more particularly, relates to a
vertical type steam generator of a pressurized water re-
actor nuclear power plant and loosing part capturing de-
vice therefor.

BACKGROUND OF THE INVENTION

[0002] Steam generator is the hub of the primary and
secondary circuits of the nuclear power plant, which is
used to transfer the heat generated by the reactor to the
secondary side to generate steam, and transport the
steam to the steam turbine to drive the generator to gen-
erate electricity.

[0003] The pressure boundary of primary side of the
steam generator includes a lower head, a pipe plate and
a pipe bundle, wherein the lower head is divided into an
inlet water chamber and an outlet water chamber by a
separating plate, and the reactor coolant enters through
an inlet connecting pipe located on the lower head of the
steam generator, flows through the U-shaped heat trans-
fer pipe, and then flows out through the outlet connecting
pipeon the lower head.

[0004] The pressure boundary of the secondary side
of the steam generator includes the pipe plate, the lower
cylinder, the conical cylinder, the upper cylinder and the
upper head. The water enters the steam generator via
the water supply pipe, enters the water supply ring pipe
after passing through the water supply pipe, and is
sprayed via the nozzles on the water supply ring pipe.
After mixed with the saturated water seperated from the
steam and water separating device, the water flows into
an annular descending channel between the pipe bundle
sleeve and the housing, and reaches the secondary side
surface of the pipe plate. The water enters the pipe bun-
dle through the gap between the lower end of the sleeve
and the secondary side surface of the pipe plate, and the
water is heated as it rises through the pipe bundle, and
part of the water turns into steam, thereby forming a
steam-water mixture. After the steam-water mixture
flows out of the top of the pipe bundle, it enters the steam
and water separator for coarse separation, enters the
dryer for fine separation, and finally outputs dry saturated
steam.

[0005] Heattransfer pipes of the steam generator con-
stitute the pressure-bearing boundary between the pri-
mary and secondary sides, and undertake the function
of isolating the radioactive substances of the primary cir-
cuit coolant of the reactor. The heat transfer pipe is a
seamless steel tube with a wall thickness of about 1Tmm.
The integrity of the heat transfer pipe mustbe guaranteed
to prevent the heat transfer pipe from breaking and leak-
ing and causing serious contamination of the secondary
circuit system.
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[0006] It is well known that, loosening parts entering
the steam generator via the water supply system can
cause damage to the heat transfer pipes. The loosening
parts vary in size and can enter the steam generator via
the J-shaped pipe or spray head on the water supply ring
pipe. Under the action of the fluid, the loosening parts
enter the descending channel and contactthe heat trans-
fer pipes via the opening between the bottom of the pipe
bundle sleeve and the pipe sheet, thereby forming dents
or continuous impact marks on the surface of the heat
transfer pipes. Loosening parts smaller than the gap of
the heat transfer pipes may enter the inside of the pipe
bundle and stay in the relative stagnation area of the fluid.
The remaining loosening parts move with high frequency
and small amplitude under the micro-force of the fluid,
causing fretting wear on the heat transfer pipes, thereby
resulting in reduction of thickness of the pipe wall. Impact
dents and fretting wear can, in severe cases, cause heat
transfer pipes to rupture, causing unplanned shutdowns
of nuclear power plants that require costly repairs. There-
fore, itis necessary to provide a device to prevent foreign
loosening parts from entering the steam generator and
to prevent the entered loosening parts from migrating to
the pipe bundle.

[0007] At present, the conventional devices for pre-
venting foreign matter from entering the steam generator
mainly adopt the screening method, i.e., setting a small
diameter J-shaped pipe or an I-shaped pipe with spray
holes on the water supply ring pipe. When the size of
foreign matter is larger than the inner diameter of the J-
shaped pipe or the diameter of the spray hole, it can be
intercepted in the water supply pipe. However, foreign
objects smaller than the inner diameter of the J-shaped
pipe or the diameter of the spray hole can still pass
through and enter the steam generator. The loosening
parts, such as metal strips, welding rods and metal
sheets, may still threat the integrity of the heat transfer
pipe.

[0008] In view of the foregoing, what is needed there-
fore is to provide a reliable vertical type steam generator
of the pressurized water reactor nuclear power plant and
aloosening part capturing device thereof, which can col-
lect the loosening parts entering the steam generator
through the water supply ring pipe during the commis-
sioning and operation of the nuclear power plant, prevent
the loosening parts from entering the pipe bundle area,
and improve the working environment of the heat transfer

pipe.
SUMMARY OF THE INVENTION

[0009] One object of the present invention is to over-
come the disadvantages in the prior art, and to provide
areliable vertical type steam generator of the pressurized
water reactor nuclear power plant and a loosening part
capturing device thereof, which can collect the loosening
parts entering the steam generator through the water
supply ring pipe during the commissioning and operation
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of the nuclear power plant, prevent the loosening parts
from entering the pipe bundle area, and improve the
working environment of the heat transfer pipe.

[0010] According to one embodiment of the present
invention, a loosening part capturing device for a steam
generator of a pressurized water reactor nuclear power
plant is arranged on a top plate of a sludge collector, the
top plate being provided with a plurality of steam and
water separator rising cylinder, wherein capturing en-
closing plates fixedly connected to the top plate are pro-
vided between every adjacent steam and water separator
rising cylinders on the periphery of the top plate, two ends
of each capturing enclosing plate are respectively fixedly
connected to outer surfaces of the steam and water sep-
arator rising cylinders, and one end of each capturing
enclosing plates afar from the top plate is provided with
afolding plate extending towards a center of the top plate.
[0011] According to one aspect of the present inven-
tion, the capturing enclosing plates are welded on the
top plate, and two ends of the capturing enclosing plates
are respectively welded on outer surfaces of the steam
and water separator rising cylinders.

[0012] According to one aspect of the present inven-
tion, an arc transition is provided between the folding
plate and the capturing enclosing plate, and the arc tran-
sition has a transition radius of 5-25mm.

[0013] According to one aspect of the present inven-
tion, an angle between the folding plate and the capturing
enclosing plate is 30-150 degrees.

[0014] According to one aspect of the present inven-
tion, the top plate is provided with center holes and cir-
cumferential holes, the capturing enclosing plates are
located inside the circumferential holes.

[0015] According to one aspect of the present inven-
tion, a radius of a projection of the capturing enclosing
plate and the folding plate on the top plate is larger than
a radius of a projection of a water supply loop spray pipe
or a J-shaped pipe of the steam generator.

[0016] According to another embodiment of the
present invention, a vertical type steam generator of a
pressurized water reactor nuclear power plant, including
an upper dish-shaped head, an upper cylinder, a conical
cylinder, a lower cylinder, a pipe plate and a lower head,
the pipe plate being provided with a number of pipe holes,
two ends of inverted U-shaped pipe bundle being insert-
ed into the pipe holes and mechanically assembled to
the pipe plate to form a pipe bundle havinging a number
of inverted U-shaped tubes, the pipe bundle being pro-
vided with a sleeve at a periphery thereof and a sleeve
top cover thereon, the sleeve, the lower cylinder and the
conical cylinder jointly defining an annular channel,
wherein the sleeve top cover is provied with a sludge
collector, the top plate of the sludge collector is provided
with a plurality of steam and water separator rising cyl-
inder and capturing enclosing plates, capturing enclosing
plates are arrange between every adjacent steam and
water separator rising cylinders on the periphery of the
top plate, two ends of each capturing enclosing plate are
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respectively fixedly connected to outer surfaces of the
separator rising cylinders, and one end of each capturing
enclosing plates afar from the top plate is provided with
afolding plate extending towards a center of the top plate.
[0017] According to one aspect of the present inven-
tion, the capturing enclosing plates are welded on the
top plate, and two ends of the capturing enclosing plates
are respectively welded on outer surfaces of the steam
and water separator rising cylinder.

[0018] According to one aspect of the present inven-
tion, the sleeve top cover is provided with holes corre-
spondingly connected with a group of steam and water
separator rising cylinders, and the steam and water sep-
arator rising cylinders each is provided with rotary blades
therein, and steam-water two-phase mixture generated
by boiling inside the sleeve flows through the holes of
the top plate and enters the steam and water separator
rising cylinders, the steam and water undergo a spiral
centrifugal motion under the action of the rotary blades,
and the steam and water are separated under the cen-
trifugal force.

[0019] According to one aspect of the present inven-
tion, separated water re-enters a pool provided above
the sleeve top cover, and wet steam separated by a pri-
mary separator continues to flow upward and is separat-
ed and dried again by a dryer, and the steam after sec-
ondary separation flows out of the steam generator
through a current limiter arranged in a center of the upper
dish-shaped head.

[0020] According to one aspect of the present inven-
tion, recirculating water separated from the steam-water
separator is mixed with a water supply pipe and enters
the annular channel, and there is a pressure difference
between the central area and the peripheral circumfer-
ential area of the top plate due to a relatively large fluid
flow velocity in the annular channel and a relatively small
fluid flow velocity in the central area above the sleeve
top cover.

[0021] According to one aspect of the present inven-
tion, a water supply pipe is provided above the sludge
collector, and the water supply pipe has an approximate
circular structure, and a diameter of the water supply pipe
is smaller than that of the sleeve top cover arranged hor-
izontally inside the steam generator.

[0022] According to one aspect of the present inven-
tion, an arc transition is provided between the folding
plate and the capturing enclosing plate, and the arc tran-
sition has a transition radius of 5-25mm.

[0023] According to one aspect of the present inven-
tion, an angle between the folding plate and the capturing
enclosing plates is 30 to 150 degrees.

[0024] According to one aspect of the present inven-
tion, the top plate is provided with center holes and cir-
cumferential holes, and the capturing enclosing plates
are located inside the circumferential holes.

[0025] According to one aspect of the present inven-
tion, a radius of a projection of the capturing enclosing
plate and the folding plate on the top plate is larger than
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a radius of a projection of a water supply loop spray pipe
or a J-shaped pipe provided by the steam generator.

[0026] Compared with the prior art, the vertical type
steam generator of a pressurized water reactor nuclear
power plant and loosing part capturing device therefor of
the present invention has the following advantages: dur-
ing the refueling period, the water on the secondary side
of the steam generator will be emptied, the capturing en-
closing plate and the foling plate can capture the loos-
ening parts on the top plate, to prevent the loosening
parts from migrating into the annular channel under the
action of fluid. When the steam generator is emptied, the
water in the area enclosed by the the capturing enclosing
plate and the foling plate can be emptied through the
small holes in the central area of the top plate of the
sludge collector, which will not affect the in-service work
of the top plate of the sludge collector. When water is
injected into the empty steam generator, the capturing
enclosing plate and the foling plate can capture the loos-
ening parts on the top plate, so as to avoid migration into
the annular channel under the action of the fluid, thereby
realizing reliable operation of the vertical type steam gen-
erator of a pressurized water reactor nuclear power plant.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The vertical type steam generator of a pressu-
rized water reactor nuclear power plant and loosing part
capturing device therefor and the technical effects there-
of of the present invention will be described in detail with
reference to the accompanying drawings and specific
embodiments, in which:

Fig. 1 is a schematic structural diagram of a vertical
type steam generator of a pressurized water reactor
nuclear power plant according to one embodiment
of the present invention;

Fig. 2 is a schematic structural diagram of a sludge
collector in Fig. 1; and

Fig. 3 is a schematic structural diagram of three dif-
ferent embodiments of the loosening parts capturing
device in Fig. 2.

DETAILED DESCRIPTION OF THE INVENTION

[0028] In orderto make the objects, technical solutions
and technical effects of the present invention clearer, the
presentinvention will be further described in detail below
with reference to the specific embodiments and draw-
ings. It should be understood that the specific embodi-
ments described in the specification are only for explain-
ing the present invention, rather than for limiting the
present invention.

[0029] Referring to Fig. 1, which is a schematic struc-
tural diagram of a vertical type steam generator 10 of a
pressurized water reactor nuclear power plant according
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to one embodiment of the present invention. In the illus-
trated embodiment, the steam generator 10 is a vertical
type shell and pipe heat exchanger including an upper
dish-shaped head 12, an upper cylinder 13, a conical
cylinder 14, a lower cylinder 15, a pipe plate 16 and a
lower head 17.

[0030] The pipe plate 16 is provided with thousands of
pipe holes 18, and two ends of the inverted U-shaped
pipe bundle 11 are inserted into the pipe holes 18 and
are mechanically connected to the pipe plate 16. The
pipe bundle 11 forms a heat transfer surface that ex-
changes heat with the primary circuit, so that the heat of
the primary circuit coolant is transferred to the secondary
side, and the water on the secondary side is boiled to
generate steam.

[0031] The seperating plate 19 divides the interior of
the lower head 17 into a first chamber 20 and a second
chamber 21, forming a pipe header of an inverted U-
shaped pipe. The first chamber 20 is the primary side
fluid inlet chamber, which is connected to the inlet con-
necting pipe 22. The second chamber 21 is the primary
side fluid outlet chamber, which is connected to the outlet
connecting pipe 23. Therefore, the primary side coolant
of the reactor enters the first chamber 20 from the inlet
connecting pipe 22, enters the second chamber 21
through the pipes of the inverted U-shaped pipe bundle
11, and flows out of the steam generator 10 through the
outlet connecting pipe 23.

[0032] A sleeve 30 is provided on the periphery of the
pipe bundle 11. The sleeve 30, the lower cylinder 15 and
the conical cylinder 14 form an annular channel 31. The
top of the sleeve 30 is provided with a sludge collector
50. The sludge collector 50 is provided with a set of holes
40. The holes 40 are correspondingly connected to a set
of steam and water separator rising cylinder 41, and the
rising cylinders 41 are provided with rotary blades 42.
The steam-water two-phase mixture generated by the
boiling inside the sleeve 30 flows through the holes 40
on the sleeve top cover 32 and enters the rising cylinder
41. Spiral centrifugal motion of the steam-water occurs
under the action of the rotary blades 42. The steam and
water separate under the action of the centrifugal force.
The separated water re-enters the pool above the sludge
collector 50. The wet steam separated by the primary
separator continues to flow upward through the dryer 60
for separation and drying again, and the steam after sec-
ondary separation flows out of the steam generator 10
through the current limiter 90 arranged in the center of
the upper dish-shaped head 12.

[0033] The water supply pipe 70 includes a water sup-
ply ring pipe assembly 71 and a thermowell assembly
72. The water supply ring pipe assembly 71 is located
above the thermowell assembly 71, to reduce the thermal
stratification effect of the fluid in the pipe. The water sup-
ply ring pipe assembly 71 has an approximately circular
structure and is horizontally arranged inside the steam
generator 10. The water supply nozzles 73 are welded
on the water supply ring pipe assembly 71, and the
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number of the holes 40 and the nozzles 73 is calculated
and determined according to the flow rate of the main
water supply. The nozzle 73 is provided with a large
number of nozzle holes, and the diameter of the nozzle
holes is 5-9 mm.

[0034] Under normal operation and normal operation
transient conditions of the steam generator 10, the water
level in the steam generator 10 needs to ensure that the
water supply outlet is submerged. The main water supply
of the steam generator 10 enters the fluid channel 71a
in the water supply ring pipe assembly 71 from the fluid
channel 72a in the thermowell assembly 72, and flows
into the steam generator 10 through the fluid channel 73a
inside the nozzle. At the same time, due to the small
diameter of the opening of the nozzle, the foreign matter
entering the water supply can be intercepted by the open-
ing, and the foreign matter larger than the inner diameter
of the opening of the nozzle will not enter the steam gen-
erator 10. The main water supply entering the steam
generator10 via the water supply ring is mixed with the
recycled water separated by the separator and the dryer
and enters the annularchannel 31, enters the pipe bundle
11 through the opening 33 at the bottom of the sleeve
30, and generates steam by heating and boiling.

[0035] Referring to Fig. 2, which is a schematic struc-
tural diagram of a sludge collector collector 50. The top
plate 51 of the sludge collector 50 is provided with a large
number of small center holes 51a in the central area,
small circumferential holes 51b in the peripheral periph-
eral area, and a nunber of steam and water separator
rising cylinders 41. The recirculated water separated
from the steam-water separator enters the outer space
of the rising cylinder 41 of the steam-water separator,
and most of the recirculated water is mixed with the water
supply from the water supply pipe 70 and enters the an-
nular channel 31. The fluid flow velocity of the annular
channel 31 is relatively large, the fluid flow velocity above
the sleeve top cover 32 is relatively slow, and there is a
pressure difference between the central region and the
peripheral circumferential region of the top plate 51. The
existence of the above-mentioned pressure difference
causes a partof the recirculating water to enter the sludge
collector 50 from the small center holes 51a in the central
region of the top plate 51, and flow out from the small
circumferential holes 51b in the peripheral peripheral re-
gion. Inside the sludge collector 50, the recirculating wa-
ter flows radially from the center in the direction of in-
creasing radius, and the fluid velocity gradually decreas-
es, so that the sludge particles suspended in the recir-
culating water are deposited on the inside surface of the
sludge collector 50, thereby realizing passive deposition
of the sludge.

[0036] Capturing enclosing plates 80 are provided be-
tween every adjacent steam and water separator rising
cylinders 41 located on the periphery. The capturing en-
closing plate 80 is welded on the top plate 51, and two
ends of the capturing enclosing plate 80 are welded on
the outer surface of the steam and water separator rising
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cylinders 41 (other fastening methods can be used, such
as screw connection or riveting). In this way, the steam
and water separator rising cylinders 41 and the capturing
enclosing plate 80 on the periphery of the steam gener-
ator 10 are jointly enclosed around the outer periphery
of the top plate 51 of the sludge collector 50. One end of
the capturing enclosing plate 80 afar from the top plate
51 is provided with a folding plate 81 extending toward
the center of the top cover of the sludge collector 50. In
other embodiments of the present invention, an arc tran-
sition may also be provided between the folding plate 81
and the capturing enclosing plate 80, and the arc transi-
tion has a transition radius of 5-25mm.

[0037] Referring to Fig. 3, which is a schematic struc-
tural diagram of the loosening parts capturing device.
The loosening parts capturing device is set up on the top
plate of the sludge collector 50, and includes a capturing
enclosing plate 80 and afolding plate 81 connected there-
to. The folding plate 81 extends toward the center of the
top plate 51 of the sludge collector 50. The capturing
enclosing plate 80 is located inside the circumferential
holes 51b of the top plate 51 of the sludge collector 50.
Therefore, the setting of the capturing enclosing plate 80
does not affect the pressure difference between the cen-
tral area 51a and the peripheral peripheral area 51b of
the top plate 51, and does not affect normal functioning
of the sludge collector 50.

[0038] Compared with the prior art, the vertical type
steam generator of a pressurized water reactor nuclear
power plant and loosing part capturing device therefor of
the present invention has the following advantages:
The radius of a projection of the capturing enclosing plate
80 and the folding plate 81 on the top plate 51 is larger
than a radius of a projection of a water supply loop spray
pipe or a J-shaped pipe of the steam generator 10. Since
the fluid velocity in the center of the pool above the sludge
collector 50 is relatively small, when foreign matter (such
as metal rods, welding rods, and metal sheets) having a
size smaller than the inner diameter of the J-shaped pipe
or the diameter of the spray hole, enters the steam gen-
erator 10, the foreign matter either settles on the top plate
51 under the action of gravity or captured by the capturing
enclosing plate 80 and the folding plate 81 before migrat-
ing to the annular channel31.

[0039] During the refueling period, the water on the
secondary side of the steam generator 10 will be emptied,
and the capturing enclosing plate 80 and the folding plate
81 can capture the loosening parts on the top plate 51,
to prevent the loosening parts from migrating into the
annular channel 31 under the action of fluid. When the
steam generator 10 is emptied, the water in the area en-
closed by the capturing enclosing plate 80 and the folding
plate 81 can be emptied through the small center holes
51a in the central area of the top plate 51 of the sludge
collector 50, which will not affect the operation of the top
plate 51 of the sludge collector 50. When water is poured
into the empty steam generator 10, the capturing enclos-
ing plate 80 and the folding plate 81 can capture the loos-
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ening parts on the top plate 51, to prevent the loosening
parts from migrating into the annular channel 31 under
the action of the fluid.

[0040] The above described embodiments are only
preferred embodiments of the present invention, and are
not intended to limit the scope of the present invention.
Any modification, equivalent replacement and improve-
ment within the spirit and principle of the present inven-
tion should be included in the protection scope of the
present invention.

Claims

1. A loosening part capturing device for a steam gen-
erator (10) of a pressurized water reactor nuclear
power plant, arranged on a top plate (51) of a sludge
collector (50), the top plate (51) being provided with
a plurality of steam and water separator rising cylin-
der (41), characterized in that, capturing enclosing
plates (80) fixedly connected to the top plate (51) are
provided between every adjacent steam and water
separator rising cylinders (41) on the periphery of
the top plate (51), two ends of each capturing en-
closing plate (80) are respectively fixedly connected
to outer surfaces of the steam and water separator
rising cylinders (41), and one end of each capturing
enclosing plates (80) afar from the top plate (51) is
provided with a folding plate (81) extending towards
a center of the top plate (51).

2. The loosening part capturing device according to
claim 1, characterized in that, the capturing enclos-
ing plates (80) are welded on the top plate (51), and
two ends of the capturing enclosing plates (80) are
respectively welded on outer surfaces of the steam
and water separator rising cylinders (41).

3. The loosening part capturing device according to
claim 1, characterized in that, an arc transition is
provided between the folding plate (81) and the cap-
turing enclosing plate (80), and the arc transition has
a transition radius of 5-25mm.

4. The loosening part capturing device according to
claim 1, characterized in that, an angle between
the folding plate (81) and the capturing enclosing
plate (80) is 30-150 degrees.

5. The loosening part capturing device according to
claim 1, characterized in that, the top plate (51) is
provided with center holes (51a) and circumferential
holes (51b), the capturing enclosing plates (80) are
located inside the circumferential holes (51b).

6. The loosening part capturing device according to
claim 1, characterized in that, a radius of a projec-
tion of the capturing enclosing plate (80) and the fold-
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ing plate (81) on the top plate (51) is larger than a
radius of a projection of a water supply loop spray
pipe or a J-shaped pipe of the steam generator (10).

A vertical type steam generator (10) of a pressurized
water reactor nuclear power plant, comprising an up-
per dish-shaped head (12), an upper cylinder (13),
a conical cylinder (14), a lower cylinder (15), a pipe
plate (16) and a lower head (17), the pipe plate (16)
being provided with a plurality of pipe holes (18), two
ends of inverted U-shaped pipe bundle (11) being
inserted into the pipe holes (18) and mechanically
assembled to the pipe plate (16) to form a pipe bun-
dle (11) havinging a plurality of inverted U-shaped
tubes, the pipe bundle (11) being provided with a
sleeve (30) at a periphery thereof and a sleeve top
cover (32) thereon, the sleeve (30), the lower cylin-
der (15) and the conical cylinder (14) jointly defining
an annular channel (31), characterized in that, the
sleeve top cover (31) is provied with a sludge collec-
tor (50), the top plate (51) of the sludge collector (50)
is provided with a plurality of steam and water sep-
arator rising cylinder (41) and capturing enclosing
plates (80), capturing enclosing plates (80) are ar-
range between every adjacent steam and water sep-
arator rising cylinders (41) on the periphery of the
top plate (51), two ends of each capturing enclosing
plate (80) are respectively fixedly connected to outer
surfaces of the separator rising cylinders (41), and
one end of each capturing enclosing plates (80) afar
from the top plate (51) is provided with a folding plate
(81) extending towards a center of the top plate (51).

The vertical type steam generator (10) of the pres-
surized water reactor nuclear power plant according
to claim 7, characterized in that, the capturing en-
closing plates (80) are welded on the top plate (51),
and two ends of the capturing enclosing plates (80)
are respectively welded on outer surfaces of the
steam and water separator rising cylinder (41).

The vertical type steam generator (10) of the pres-
surized water reactor nuclear power plant according
toclaim 7, characterized in that, the sleeve top cov-
er (32) is provided with holes (40) correspondingly
connected with a group of steam and water separator
rising cylinders (41), and the steam and water sep-
arator rising cylinders (41) each is provided with ro-
tary blades (42) therein, and steam-water two-phase
mixture generated by boiling inside the sleeve (30)
flows through the holes (40) of the top plate (51) and
enters the steam and water separatorrising cylinders
(41), the steam and water undergo a spiral centrifu-
gal motion under the action of the rotary blades (42),
and the steam and water are separated under the
centrifugal force.

10. The vertical type steam generator (10) of the pres-
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surized water reactor nuclear power plant according
to claim 7, characterized in that, separated water
re-enters a pool provided above the sleeve top cover
(32), and wet steam separated by a primary sepa-
rator continues to flow upward and is separated and
dried again by adryer, and the steam after secondary
separation flows out of the steam generator (10)
through a current limiter (90) arranged in a center of
the upper dish-shaped head (12).

The vertical type steam generator (10) of the pres-
surized water reactor nuclear power plant according
to claim 10, characterized in that, recirculating wa-
ter separated from the steam-water separator is
mixed with a water supply pipe (70) and enters the
annular channel (31), and there is a pressure differ-
ence between the central area and the peripheral
circumferential area of the top plate (51) due to a
relatively large fluid flow velocity in the annular chan-
nel (31) and a relatively small fluid flow velocity in
the central area above the sleeve top cover (32).

The vertical type steam generator (10) of the pres-
surized water reactor nuclear power plant according
to claim 11, characterized in that, a water supply
pipe (70) is provided above the sludge collector (50),
and the water supply pipe (70) has an approximate
circular structure, and a diameter of the water supply
pipe (70) is smaller than that of the sleeve top cover
(32) arranged horizontally inside the steam genera-
tor (10).

The vertical type steam generator (10) of the pres-
surized water reactor nuclear power plant according
to any one of claims 7 to 12, characterized in that,
an arctransition is provided between the folding plate
(81) and the capturing enclosing plate (80), and the
arc transition has a transition radius of 5-25mm.

The vertical type steam generator (10) of the pres-
surized water reactor nuclear power plant according
to any one of claims 7 to 12, characterized in that,
an angle between the folding plate (81) and the cap-
turing enclosing plates (80) is 30 to 150 degrees.

The vertical type steam generator (10) of the pres-
surized water reactor nuclear power plant according
to any one of claims 7 to 12, characterized in that,
the top plate (51) is provided with center holes (51a)
and circumferential holes (51b), and the capturing
enclosing plates (80) are located inside the circum-
ferential holes (51b).

The vertical type steam generator (10) of the pres-
surized water reactor nuclear power plant according
to any one of claims 7 to 12, characterized in that,
a radius of a projection of the capturing enclosing
plate (80) and the folding plate (81) on the top plate
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(51) is larger than a radius of a projection of a water
supply loop spray pipe or a J-shaped pipe provided
by the steam generator (10).
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