Européisches Patentamt

0’ European Patent Office (@) Publication number: 0 027 388

Office européen des brevets A1l
D) EUROPEAN PATENT APPLICATION
@ Application number: 80303645.8 @ int.c13: F 28 G 3/08

F 28 G 3/16, G 21 F 9/00

(@) Date of filing: 15.10.80

Priority: 16.10.79 US 85444 (@) Applicant: WESTINGHOUSE ELECTRIC CORPORATION
16.10.79 US 85445 Westinghouse Building Gateway Center
Pittsburgh Pennsylvania 15222(US)
Date of publication of application: @ inventor: Smith, Edward Henry
22.04.81 Bulletin 81/16 Box 661

Brave Pennsylvania(US)
Designated Contracting States:

BE CH DE FR GB IT LI SE () Inventor: Dent, Thomas Howard
222 Lafayette Drive
Bolingbrook lllinois(US)

@ Inventor: Marchese, Robert Thomas
231 McKenzie Drive
Pittsburgh Pennsylvania{US)

Representative: van Berlyn, Ronald
23 Centre Heights
London NW3 6JG(GB)

@ Decontamination method and apparatus.

@ A method and apparatus for decontaminating tubes in a
nuclear stream generator wherein a hone {52) mounted on a
flexible tubular drive shaft is inserted into a tube and rotated
while wash water is sprayed from the tubular shaft to wash
away contaminants removed by the hone (52). The shaft ex-
tends through conduit {58) engaging the open end of the tube
being cleaned to receive the wash water and contaminants
therefrom. A cleaning mechanism (60) is disposed at the
other end of the conduit (58) to discharge the wash water and
contaminants and to wash and wipe the shaft while it is
= moved axially. With this method and arrangement the con-
< taminants removed from the tubes are removed without con-
tacting and contaminating any other part of the steam gener-
ator,
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1
DECONTAMINATION METHOD AND APPARATUS

This invention relates to decontamination appar-
atus and more particularly to a method and apparatus for
decontaminating heat exchange tubes in a nuclear steam
generator.

A typical nuclear steam generator comprises a
vertically oriented shell, a plurality of U-shaped tubes
disposed in the shell so as to form a tube bundle, a
tubesheet for supporting the tubes at the ends opposite
the U-like curvature, and a dividing plate that cooperates
with the tubesheet forming a primary fluid inlet plenum at
one end of the tube bundle and a primary fluid outlet
plenum at the other end of the tube bundle. The primary
fluid having been heated by circulation through the
nuclear reactor core enters the steam generator through
the primary fluid inlet plenum. From the primary fluid
inlet plenum, the primary fluid flows upwardly through
first openings in the U-tubes near the tubesheet which
supports the tubes, through the U-tube curvature, down-
wardly through second openings in the U-tubes near the
tubesheet, and into the primary fluid outlet plenum. At
the same time, a secondary fluid known as feedwater, is
circulated around the U-tubes in heat transfer relation-
ship therewith, thereby transferring heat from the primary
fluid in the tubes to the secondary fluid surrounding the
tubes causing a portion of the secondary fluid to be
converted to steam. Since the primary fluid contains

radioactive particles and is isolated from the secondary
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fluid by the U- tube walls and ‘the - tubesheet it is 1mpor-,
tant that the U#tubes and tubesheet be maintained defect~
free so that no breaks Will occur in the U-tubes or in the
welds between the. U-tubes and the tubesheet thus prevent-
ing contamination of the secondary fluid by the-primary:
fluid. | o : - | |
' Occasionally, it is°'necessary to 1nspect or
repair the U-tubes or the tubesheet welds by way of access
through the primary fluid 1nlet ‘and outlet plena. For
this purpose, manways are prov1ded in the vertical shellr
so that working personnel may enter the inlet and. outlet,

plena to perform operations on “the ‘U-tubes and tubesheet

~ However, 51nce,the,pr1mary fluid which- 1srgenerally water

contains radioactive particles, the inlet and outlet plena
become radioaotive;rwhidh thereby limits the time that

working personnel mayibe presentrtherein. In addition,

- since the primary fluid,is'conducted through'therUFtubes;,

the U-tubes also become contaminated.i' Accordingly, it

would be advantageous to be able to}perform'operations on

the U-tubes and tubesheet without. beingrexposedﬂiﬁ>,high

levels of radiation. Consequently, it 'is'important to
decontaminate the 1nlet and outlet plena together with a
portion of the U- tubes so that working personnel may enterr
the 1nlet and outlet plena of the ‘nuclear steam generator
to perform operations thereon. '

Therefore,,it. 1s the pr1nc1pal object of the
present 1nvention to prov1de a method ‘and apparatus capa-
ble of effectively decontaminating the U~ tubes so as to

reduce the radiation level 1n the inlet and outlet plena

of the nuclear steam generator so that work may be per-r
formed thereon. - o )
With this object in view the present 1nvention

re51des in a method of decontaminating tubes in a nuclear

,steam generator wherein a rotatable hone is 1nserted ‘into

said tubes from inlet andrfoutlet, plenum areas of said
steam generator and rotated while it is moved through said -

tubes'to,remove,radioactive”deposits therefrom and wherein
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water is supplied to the work area of the hone to wash
away the radioactive deposits, characterized in that each
tube is closed at the discharge end of said radioactive
deposits and the wash water and radioactive deposits are
conducted out of the steam generator directly from the
tubes without permitting them to contact the inlet and
outlet plenum walls.

The invention further resides in an apparatus
for decontaminating the tubes of a steam generator, com-
prising a brush mounted on a flexible tube structure for
inserting said brush into steam generator tubes while said
brush is rotated to clean the tubes, said tube structure
having nozzles for directing water supplied through said
tube structure to the work area of said brush to wash away
deposits removed by said brush from the surfaces of said
tubes, and means for removing the wash water and deposits
from said steam generator, characterized in that said tube
structure extends through a flexible conduit (58) having a
free end adapted to be disposed in sealing engagement with
a tube (38) for directly receiving wash water and radio-
active deposits flowing therefrom, said conduit (58)
extending out of the steam generator to a cleaning mecha-
nism (60) in which the wash water and deposits are removed
from said conduit (58), said tube structure extending
through a seal structure (112, 114) in said cleaning
mechanism (60) and being connected to drive means for
rotating and axially moving said tube structure (58).

The invention will become more readily apparent
from the following description of a preferred embodiment
thereof shown by way of example only, in the accompanying
drawings wherein:

Figure 1 is a partial cross-sectional view in
elevation of a typical steam generator;

Figure 2 1is a diagram of the decontamination
apparatus shown in relation to a typical steam generator;

Figure 3 1s a partial cross-sectional wview of
the rotatable hone disposed within a heat exchange tube of
a nuclear steam generator;
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Figure 4 is an enlargement of the 7rotatable
hone; ' o o - |

Flgure 5 is a- detalled cross sectlonal view of
the- rotatable hone apparatus ) 7

Flgure 6 is a partlal cross-sectional view in
elevatlon of the cleanlng apparatus and.drlve mechanlsm

Flgure 7 is a view along llne VII VII of Flgure
6; o . ,
Figure;—8 is a- view along line jVIII-VIll of
Figure 6; and , - - ,
Flgure 9 1s a view along llne IX- IX of Flgure 6.

In a tube ~type. steam - generator a tubesheet
supports a bundle of heat transfer tubes - The invention"
described herein prov1des a rotatable hone that is capable
of remotely decontamlnatlng the heat transfer tubes in arr
nuclear steam generator. _ L

Referring to Flgure 1 a,nuclear steamrgenerator
referred to generally as 20, comprlses an outer shella22 '
with a prlmary fluld 1nlet nozzle 24 and a primarY'fluid
outlet nozzle 26 attached thereto near 1ts lower end. A

generally cylindrical tubesheet 28 havmng tube holes 30

therein is also attached to outer shell 22 near 1ts lowerv'

end. A dividing plate 32 attached to both tubesheet 28'
and outer shell 22 defines a prlmary,fluld inlet plenum,34
and a primary fluid outlet plenum 36 in the lower end of
the steam generator as’ 1s well understood 311 the art.
Tubes 38 which are heat transfer tubes shaped in a U-1like
curvature are dlsposed w1th1n outer shell 22 and attached ,
to tubesheet 28 by means of ‘tube holes 30. Tubes 38,
which may number about 3, 500 form a_ tube bundle 40. In
addltlon, a secondary 1nlet nozzle 42 is dlsposed on . outer
shell 22 for prov1d1ng secondary’ fluid such as water while
steam outlet nozzle 44 ‘is attached to the top of outer
shell 22. In operation,,the'primary'fluidrwhichtmay be

"water having been heated by circulatioh;ithrough the

nuclear reactor core enters steam_'generator - 20 through 7

‘primary fluid inlet nozzle 24 and flows into primary fluid
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inlet plenum 34. From primary fluid inlet plenum 34, the
primary fluid flows upwardly through tubes 38, through
tubesheet 28, up through the U-shaped curvature of tubes
38, down through tubes 38 and into the primary fluid
outlet plenum 36, where the primary fluid exits the steam
generator through primary fluid outlet nozzle 26. While
flowing through tubes 38, heat is transferred from the
primary fluid to the secondary fluid which surrounds the
tubes 38, causing the secondary fluid to vaporize. The
resulting steam then exits the steam generator through
steam outlet nozzle 44. On occasion, it is necessary to
inspect or repair tubes 38 or the welds between the tubes
38 and the tubesheet 28 to assure that the primary fluid,
which may contain radioactive particles, remains isolated
from the secondary £fluid. Therefore, manways 46 are
provided in outer shell 22 to provide access to both
primary fluid inlet plenum 34 and primary fluid outlet
plenum 36 so that access may be had to the entire tube-~
sheet 28.

Referring now to Figure 2, the decontamination
apparatus 1is referred to generally as 50 and comprises a
rotatable hone 52 capable of being disposed within tubes
38. Rotatable hone 52 has an attachment mechanism 54
disposed around it for guiding the rotatable hone in rela-
tionship to tubesheet 28. Attachment mechanism 54 has a
plurality of camlocks 56 attached thereto for being dis-
posed in tubes 38 so as to support attachment mechanism 54
from tubesheet 28. Camlocks 56 may be chosen from those
well known in the art. As an alternative to the use of
attachment mechanism 54, rotatable hone 52 may be sup-
ported and by guided remote handling devices (not shown).
Decontamination apparatus 50 alsoc comprises a first flexi-
ble conduit 58 attached to attachment mechanism 54 and
capable of being extended through manway 46 to cleaning
mechanism 60. Cleaning mechanism 60 1is provided for
removing contamination from rotatable hone 52 as rotatable

hone 52 is removed from steam generator 20. Decontamina-
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tion apparatus 50 also comprisesradvancement mechanismr62
for advancing and w1thdraw1ng rotatable hone 52. 'Adﬁance-
ment mechanism 62 may comprise a tandem set of motorized
rubber belts 1nrcontact w1th'rotatable hone 52 for moving
rotatable hone 52'511ia]desired,direction.1?in. addition

decontamination apparatus 50 comprises drive mechanism 64

"and cable holding apparatus'GG; Drive mechanism 64:serVes

as the mechanism to rotate rotatable”hone 52 whileVCabler
holding apparatusf65'provide5'a hechanism'for winding and
unwinding the cable of decontaminationiapparatus 50.
Referring now to Figures 3, 4}'and'5,'rotatable
hone 52 comprises helical wound tubing . 68 capable of
conducting a fluid therethrough. A nozziei707is attachedt
to one end of helical wound:tubingf68 while a screwhfit-r
ting 72 is connected torthe_other'end thereof.' A spirally
wound brush 74 is disposed on helical wound tubing 68

between screw fittings 72 and nozzle 70 for contacting the

inside of tubes 38 and removing contaminants therefrom -

when rotatable hone 52 is rotated. Brush 74 ‘may be chosen
from those well known in the art of honing.. ' Brush 74 is
chosen such that it 1s,capable of remov1ng_a»thinilayer'of
contaminated metal from the insides of tubes 38 to thereby
reduce the contamlnatlon of- the tubes 38. NoZzle 70 has a
plurality of channels 76 dlsposed therein - for conducting
the fluid from- nozzle plenum 78 and dlrectlng the £fluid

“toward the,inside'ofltubes 38- to thus lubricate brush 74

and to flush the,contaminated,particlestthat haVe:been
removed by brush 74{'5Channel 767may have afdiameter of
approximately 0.8 mm.'and,may,be arranged atrapproximately
between 20° to 40° angle—withtrespect to thefiongitudinal
axis of nozzle 70 and preferabiy at approXiﬁately 30°. As.
rotatable hone 52 is rotated and as’ brush 74 contacts the
inside of tubes 38 a fluid such as water 1s'conducted
throudh ‘helical wound tublng 68, 1nto'nozzle,p1enum 78,
and out through channel 76 into contact with the inside of
tube 38 and brush 74. In this manner a thin layer of
metal is removed from the inside of tubes 38 and flushed
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through first flexible conduit 58 to cleaning mechanism
60. The fluid conducted through helical wound tubing 68
serves to not only flush away the contaminated particles,
but it also serves to lubricate and cool brush 74.

Still referring to Figures 3, 4, and 5, rotat-
able hone 52 also comprises an outer member 80 that is
attached to second flexible conduit 82 in a fluid-tight
manner and is capable of being disposed in first flexible
conduit 58. A bushing 84 is disposed in outer member 80
and has inner member 86 rotatably disposed therein. Inner
member 86 has a bore 88 therethrough for conducting a
fluid. Screw fitting 72 is capable of being attached to
inner member 86 by means of threads 90 in inner member 86.
Inner member 86 also has a plurality of passages 92 in its
lower end for a allowing the fluid to enter inner member
86 and to flow through bore 88 into helical wound tubing
68. At its lower end, inner member 86 is firmly attached
to cable 94 which is attached to drive mechanism 64 lo-
cated outside the steam generator for rotating inner
member 86 and helical wound tubing 68 thus rotating brush
74 of rotatable hone 52. Cable 94 is disposed in second
flexible conduit 82 so as to allow a fluid such as water
to be conducted through second flexible conduit 82 and
into the annulus between inner member 86 and outer member
80 so as to force the fluid through passages 92 and
through bore 88. The fluid is conducted through bore 88,
through helical wound tubing 68, and into nozzle plenum
78. From nozzle plenum 78, the fluid is forced through
channels 76 of nozzle 70 and into contact with brush 74
and the inner surface of tubes 38. The fluid entrains the
contaminants that are removed by brush 74 and carries the
contaminants to the bottom of tube 38 where they are
carried away through first flexible conduit 58 to cleaning
mechanism 60.

Referring now to Figures 6-9, cleaning mechanism
60 comprises a housing 96 with flexible conduit 58 at-

tached thereto at one end. Second flexible conduit 82 and
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conduit 58, through a central passaée'in housing 96, and
into'attachment with drive mechanism 64. A first fluld

return chamber 98 is deflned in hou51ng 96 and in fluld

. communication with first flex1ble condult 58 so that the

“fluid that is being returned by,f;rst flex1ble conduit 58

flows into first flnid'return:chamber 98'and:into drain
piping 100. Eromidrain piping 100, the fluid is conducted
to either a waste,disposal treatment ‘Vfaci'lity,for ‘to a
recirculation facility'chosen5£rom'those well known in’the
art. A spray chamber. lOZ is also deflned w1th1n hou51ng
96 for spraying a second fluld which may also be water
onto. second flex1ble condult 82 for remov1ng contamlnatlon

from second flex1ble condult 82., Spray chamber 102 com-

prises an outer sleeve 104 which may be a substantlally

cylindrical member and an inner sleeve 106 disposed within
outer sleeve 104.7 Inner sleeve 106 has holes dlsposed
therein for conductlngrthe second fluid therethrough. An
inlet port 1087is attached to,theroutside of;onter sleeve
104 for conducting rthe second fluid into the annulus
defined between onterrsleeve,104oand'inner'sleeve'106f
From the annulus defined between inner sleeve 106 and
outer sleeve 104,'the5second fluidjis conducted there-
through and out of therholes in'inner sleeve 1067 In this
manner, the second fluld is sprayed agalnst second flexi-
ble conduit 82 for remov1ng the contamination therefrom

A spray waterrreturn chamber,llo is also disposed- Wlthln'

housing 96 and:connecteddto drain piping 100. -Spray water

return chamberrllofServes to collect the spray of the
second fluid andirconduct'rther second fluid into drain
piping 100 thereby removing' contaminants from second

flexible condult 82 A wiper section 112 is attached to
the end of hou51ng 96 such. that second flexible condult 82

passes therethrough.' Wlper sectlon 112 comprlses a plur-

ality of buffing cloths 114 which are disposed within
wiper section'-112 and  in contaCtrrwith dsecondrrflexible

conduit 82 for removing fluid and contaminants from second
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flexible conduit 82. The excess fluid that is collected
by buffing cloths 114 is allowed to drip into drip pan 116
and from there allowed to flow into drain piping 100.
Therefore, 1t can be seen that cleaning mechanism 60
serves to conduct the first £fluid from first flexible
conduit 58 to drain piping 100 and serves to clean second
flexible conduit 82.

Referring now to Figure 6, drive mechanism 64
comprises a <chuck 118 having an opening 120 therein.
Cable 94 is rotatably disposed within chuck 118 and at-
tached to motor 122 by means of a rotatable connector 124.
Motor 122 may be a 0.5 horsepower motor chosen from those
well known in the art and is provided for rotating cable
94 and rotatable hone 52. The second flexible conduit 82
is also attached to chuck 118. Opening 120 is provided
for conducting a fluid into chuck 118 and into second
flexible conduit 82 while cable 94 1is being rotated by
motor 122. Thus, chuck 118 provides a mechanism whereby
cable 94 can be rotated without second flexible conduit 82
being rotated thereby allowing a fluid to be conducted
through second flexible conduit 82 and around cable 94.
Motor 122 serves to rotate cable 94 which in turn rotates
rotatable hone 52 thus removing the contamination from the
inside of tubes 38. Drive mechanism 64 is supported on
cable holding apparatus 66. Cable holding apparatus 66
may be a rotatable platform or a take-up wheel capable of
rotating so as to accommodate the excess cable 94 and
excess second flexible conduit 82 under the influence of
advancement mechanism 62. Thus, drive mechanism 64, the
excess of cable 94, and the excess of second flexible
conduit 82 are stored on cable holding apparatus 66 such
that when advancement mechanism 62 advances cable 94 and
second flexible conduit 82, cable holding apparatus 66
rotates to allow such advancement. On the other hand,
when advancement mechanism 62 retracts second flexible
conduit 82 and cable 94, cable holding apparatus 66 ro-

tates in the opposite direction, thus storing the excess
cable and conduit.
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, OPERATION .

When it becomes necessary to 1nspect or repalrr
steam generator 20, steam generator 20 is deactlvated and
drained of its prlmary fluid. Next personnel enter steam
generator 20 through manways 46 to p051t10n decontamlna?
tion apparatus 50 in relatlonshlp thereto so-as to decon—
taminate the steam,generator., Attachment mechanlsm 54 is
arranged near tubesheet 28 so ‘that camlock5756rare in-
serted into tubes 38. Camlocks 56 are then - activated
thereby supportlng attachment mechanlsm 54 from tubesheet -
28. In this manner first flex1ble condult 58 is attached
to a particular tube 38" in a flu:Ld tlght manner.

Once first flex1ble condult. 58 has :been con-
nected to the selected tube'38 rotatable hone 52 1s then
inserted into first. flexibie condult 58 ‘and  advanced
therethrough by  means of advancement mechanlsm 62 When '
rotatable hone 52 has reached the de51red locatlon w1thin ,
tube 38, drive mechanlsm 64 is actlvated which results 1n1
motor 122 rotatlng cable 94 and rotatable hone 52 at the
desired angular speed. At the ‘same time, za flrst fluid

whlch may be water is conducted under a pressure of 125

kg/cm to 140 kg/cm2 through openlng 120 and 1nto chuck'

.118. From chuck 118 _the first fluld is conducted through

second flex1ble condult 82 and 1nto inner member 86 From
inner member 86 the flrst fluid 1s then conducted through
helical wound tublng 68 ‘and out through channels 76 of
nozzle 70. The first fluld contacts brush 74 and the'

inside of tubes 38 as brush 74 rotates in contact w1th the'

inside of tube 38,7 The actlon of brush 74 removes .a thin

layer of contaminated metalrfromrthe inside of tube 38

~ which thereby louers'the radiation,level of tube 38. The

first fluid entrains'the'contaminated metal that has been

removed and carrles it to the bottom of tube 38 where the
first fluid enters ,flrst ,flex1ble conduit 58. First

flexible conduit 58 carries the first fluid with contam-

inants,entrained'therein'to,cleaning mechanism 60 and into -

- drain piping 100.
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Advancement mechanism 62 moves rotatable hone 52
through tube 38 at a linear rate slow enough to ensure
proper decontamination but at a fast enough rate to pre-
vent degradation of tube 38. The rate at which rotatable
hone 52 is moved through tube 38 1s chosen so as to
achieve a sufficient decontamination factor (DF) where:

DF = Initial Activity

Final Activity

It has been found that it is important for rotatable hone
52 to rotate at between approximately 6-12 revolutions per
inch of tube 38. At approximately 6-12 revolutions per
inch of tube, a decontamination factor of between approxi-
mately 20-25 may be achieved. Thus, a decontamination
factor of between 20-25 can be attained for wvarious com-
binations of rotational speed and linear speed of rotat-
able hone 52. The following table illustrates somerof the
combinations that will yield approximately 6-12 revolu-
tions per inch and thus yield decontaminations factors of
between 20-25.

Rotational Speed Linear Speed Revolutions
of hone (rpm) of hone (m/min) per cm of tube
800 1.5 4.8
3500 7.6 4.8
800 3 2.4
3500 15.2 2.4

Therefore, decontaminations factors of approximately 20-25
can be achieved for rotational speeds of between 800-3500
rom and for linear speeds of between 5 ft/min to 50
ft/min. The actual choice of rotational speeds and linear

speeds may depend upon the time available to complete the

operation.
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Once a sufficient pOrtion,bf tube 38,haé'thus
been decontaminated, 1 adyandement, meéhaﬁiSm—ﬁZ lS irevér’sed
which causes rotatable hone 52 to be withdrralv.}n,:from' tube
38. As second flexible conduit 82 is withdrawn under the
action of -advancement mecrh.ain:i;sm 82,', a second*fluid which
may also. be wateif, is introduced into spray ;r'fc,hamber 102
through inlet port 108. The second fluid is sprayed
against second flexible c':ondui'{:782 "'t'h:ererby waShihg'réontam- '
inants therefrom and into spray water return chamber 110.
From spray water return chamber,rlrlo, the secrc'n,d flu'id:is -
conducted through drain ;piping ' 1100.7 ‘As second flexible
conduit is withdrawn, it Va"ls'o fc,oht’acts buffing cloths 114
which wipe residual fluidfs: and Vcbn'tamrinahtrs thezféfrom.,

When rotatable —lioné 52 haé thus been withdrawn
from the selected tube 38," the same V'pﬁrocess’ may then be
performed on anoﬁthe'rr tube. Orf,'co'urse,’ séverral fotatable
hones 52 may be arranged onh a ';single, 'att'achmrehtrrmechanism
54 so that several tubes 38 may be,de'ic_rontam'irhatedi at once.
In this manner, tubes 38 are decontaminated thé}:éby reduc-
ing the radiation level in primgry fluid inlet plenum 34
and primary fluid outlet plenum 36 so that working person-
nel may enter ‘and perform operations in s%cream _generator
20. Therefore, it'c'_anr_,bre séen rtha't'therninven‘r;i'orn provides
decontamination appara’ttgs,capable' of 'rémotely: decéntam-'

inating tubes in a nuclear steam generator.
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What we claim is:

1. A method of decontaminating tubes in a
nuclear steam generator wherein a rotatable hone is in-
serted into said tubes from inlet and outlet plenum areas
of said steam generator and rotated while it is moved
through said tubes to remove radiocactive deposits there-
from and wherein water is supplied to the work area of the
hone to wash away the radiocactive deposits, characterized
in that each tube 1s closed at the discharge end of said
radioactive deposits and the wash water and radioactive
deposits are conducted out of the steam generator directly
from the tubes without permitting them <to contact the
inlet and outlet plenum walls.

2. A method as claimed in claim 1, wherein said
hone is rotated at a speed of 800 to 3500 rpm and moved
axially through a tube at a 1linear speed of 1.5 to 15
in/min. while wash water is sprayed from said hone onto
the tube surfaces.

3. An apparatus for performing the method as
claimed in claim 1 or 2, said apparatus comprising a brush
mounted on a flexible tube structure for inserting said
brush into steam generator tubes while said brush is
rotated to clean the tubes, said tube structure having
nozzles for directing water supplied through said tube
structure to the work area of said brush to wash away
deposits removed by said brush from the surfaces of said
tubes, and means for removing the wash water and deposits

from said steam generator, characterized in that said tube
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structure extends through a flexible conduit (58)7having,a
free end adapted to be disposed in sealing'engagement with
a tube (38) for directly receiving wash water and radio-
active deposits flowing therefrom, said conduit (58)
extending out of the steam generator to a cleaning mecha-.
nism (60) in which the wash water and deposits are removed
from said conduit (58), said +tube structure extending
through a seal structure (112, 114) in said cleaning
mechanism (60) and béing connected to drive means for
rotating and axially moving said tube structure (58). '

4. Apparatus as claimed in claim 3, character-
ized in that means are associated with said flexible tube
structure for supplying pressurized water thereto, said
means being movable axially with said tube structure. '

5. Apparatus as claimed in claim 4 or 5, char-
acterized in that said cleaning mechanism (60) consists of
axially spaced return chambers (98 and'ilO) which are both
connected to a drain pipe (100), and a spray chamber (102)
disposed between said return chambers (98, 110) for wash-
ing radioactive contaminants from said tube structure
(58) . | |

6. Apparatus as claimed in claim 5, character-
ized in that a wiper section (112) is incorporated into
said cleaning mechanism (60), said wiper section compris-
ing buffing cloth (114) in contact with said tube struc-
ture for removing left over contaminants and fluid there-

from.



0027388

FIG. |




P
1] 59
28 8 B
\ \
N
6141 r\\
54 SN
34
. 46
58

0027388

0"

s

s

)

94

FIG. 2
1 38
|28
=43:
s
i
SEE
Eﬁ ™
s
Errgs
68
12
180
FIG. 3
82




0027388
86

80

=z

53 7% 7 = TP 3 g
Y ’ uN.u—....\nllllbl G
R 7 ez 7T 77777 7 7 7 gm0
I H= == === - . I
Y ] [.AII = | \F\\ y4 AA\LI.. -
————
7 \\\V\\\_\\ \\\\\\\\\\\lj.
w\ = M o =
(-3

3N

16

_—

16




0027388

‘r‘/ v

3//

¥l

1

_—I.III:L

9 Ol3 00l

] 00l
ool

w:\k ow_u Nvmm

m ] Y
m bl N 1
—_— mlllglh_ “A .ml@. m e
7 - 4 PA
2 ¥ B’
9




0027388

/N

104

J

106

FIG. 7




0027388

European Patent Application number
¢’;)(mme EUROPEAN SEARCH REPORT EP 80 30 3645

DOCUMENTS CONSIDERED TO BE RELEVANT ggggscl;ggmmme
Category| Citation of document with indication, where appropriate, of relevant Relevant
passages to claim
F 28 ¢ 3/08
A FR -~ A - 2 211 721 (SIEMENS) 3/16
&US - A - 3934731 G 21 F 9/00
A GB - A - 2 005 840 (BABCOCK)
A GB - A - 1 112 107 (WILLIAMS)
A US - A - 2 090 174 (ALBRIGHT)
A FR - A -401 088 (SCHILOW)

TECHNICAL FIELDS
SEARCHED (Int. C1.3)

F 28 G
F 22 B
G 21 F

CATEGORY OF
CITED DOCUMENTS

X: particularly relevant

A: technological background

O: non-written disclosure

P: intermediate document

T: theory or principle underlying
the invention

E: conflicting application

D: document cited in the
application

L: citation for other reasons

&: member of the same patent

tamily,
The present search report has been drawn up for ail claims .
corresponding document
Place ot search Date of completion of the search Examiner
The Hague 21-01-1981 V. GHEEL

EPO Form 1503.1 06.78



	bibliography
	description
	claims
	drawings
	search report

