"1 DESCRI PTION TI TLE OF THE | NVENTI ON: PI PI NG SENSOR W TH A SELF POWER
GENERATI ON FUNCTI ON, DI SASTER DETECTI ON SYSTEM AND PI Pl NG ATTACHVENT
DEVI CE W TH A SELF- POAER GENERATI ON FUNCTI ON Techni cal Field [0001] The
present invention relates to a self-power generation type piping sensor
whi ch is capabl e of being detecting ablnor malities in a a @@I i ne even when

no power source is available fromthe ‘outside by being WMWI’E
sel f - power generation function, and a disaster detectio his

capabl e of conprehensively det ecti ng the generation- di siasteer i ncl udi ng
pi ping abnormalities by being pravESERIPBION a plurality of the pipi

sensors with a ﬁ n function, and a piping attachnment
device with a SZ LE@%‘?{E% llt(%)lﬁ functi on whi ch enabl es aut omati c power

f eedi ng t PIRING 8E|N§OB€W IB&ékSﬁWLR@WEIRtG@NEM]TIQN HUNCHEN PISAHIEER a nunber
of nat ur alpglis@soN SYSTENAND PiPSREULI A CRNENY PEVIVE MBITHOACUr . There have

been no c cting the generation of accidents
under the%&iﬁ‘ﬁ%ﬁﬁﬁ%@@ﬁ?&ﬁ@ﬁ as buildings in a certain region
and predicti ng ThehngehlBeldt i on of di sastrous accidents in structures in the

regi on thqa)oﬂﬂh@gkeégﬁt.ﬁfemmera%mgaﬁ $odr @érafdn Wg gsﬁg@aﬁommt er

generated in'a c ult wat er wor r|e .under ground as one of its
genres ands $palie pibsing @eﬁ"étlﬁ%él?'lopﬁﬂ‘tt?ﬁ I 2BRGYE YF" WatEPO quYFré‘b‘err‘ést a
conpr ehensivyitabiy fir@h shepruesidedtyi hehlgqira\nmds\emmSelf-panmrgemhrmdnrfgndnbe @dner ation

of disasterg aéeaﬁdaggmggy%&eﬁn %ﬁhng?(a@tgkgyé ésaagggavagda@am g&re pi pel i ne

such as plpe Ines o e wat er wor urie e gro and pi pelines
of the wate8neRLiqnso a@rd*saﬁg@acwﬁ@gwnmbmem'é@s E%n%gmbld?dmthgs i s disclosed

(refer tomhmsﬂofd@ $endors witR @Qd}- a_\bérsgeﬁ@'hmcfuhd’t%h%ﬂ% pa]smg)r ehensi ve

Sensors provi ded 2 ortions for. cond rement s

associ at ed LY E%i\g[ %IVEW f‘#%o&fﬁée"ef ld')flzg't"?cgﬂn R enabﬁ%c%g glﬁlpogl 'stortion,
el ectri ci tfgedingpigitlet ¢wsige. and vi brati on are provi ded at both ends of the

pi pi ng of a speghfi o‘g,uga(@nce section respecti ver set in a large nunber of

t he S|ter i peI ne d throu the inside of the
structurel ré‘hgle Bﬂﬁtﬂ énalﬁheftorsfé‘a@raﬁﬁ?%ﬁf‘e% O%%ngﬁa%?fégewf’ée ire buried
st ruct ur e.méihocsumretThee haeabatn @s camveatiorat rahniques iofiflaeating ittengesergtiad ofi nsi de

and outsi qi%cﬁergé Bﬁi& S gt(ﬂm@ ap&'frf s%%ct%@s@ﬁéh Al &1% ﬁtalé'éﬁalgrreémr; zi?'l'dn a stratum

and within a structure variatign of eac etectio rbtg g
si mul tanedlﬁ%ql‘}}l%é‘a%gﬁ“éﬂt'ﬁ‘}/Og‘aéqﬁtrﬁétaéﬁlfj?‘ﬁhmp%rluﬁtﬂ?ﬁ e {4gontamh? Kalkensi ve
sensor frma@tlweamhql&tfaiwectm d:ﬁka’-ge%lf%teﬁ@er&rdﬂédﬁﬁ&tceﬁdlﬁt&mm(vofkue to

tslapr]lglepgt 8{, et ?3 gl% e §r%uélr%t%g_or§g % e%eefr{r%g hn(i %ﬁﬁ%ﬂ Ofhe pgg%( §9§¢ lezgf(l:ag@‘(?fn ormality
water. In contrast a comprehenswe crisis prediction alarm sensor for predicting the
generation of disasters and accidents due to various causes in the entire pipeline such as
pipelines of the waterworks buried under the ground and pipelines of the waterworks
arranged inside structures such as buildings is disclosed (refer to patent document 1).
[0003] This method includes comprehensive sensors provided with detection portions for
conducting measurements associated respectively with sound, radiation, heat,
mechanical distortion, electricity, magnetism, and vibration are provided at both ends of
the piping of a specific distance section respectively set in a large number of the site
required of the pipelines spread throughout the inside of the structure such as buildings
and the pipelines spread over the entire buried structure. This method measures an
abnormality information signal inside and outside a pipeline in a buried object and
structure or within a stratum and within a structure by the variation of each detection
signal simultaneously measured by each detection portion of the comprehensive sensor
from a normal state, finds a sign of a disaster accident due to sinking of the ground, land

subsidence, radiation leakage, or abnormality temperature rise in a certain specific
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"2 di*stance section of the specific distance sections set in a |arge nunber
by the anal ysis of the neasurenent signal, specifies the site of generation
of the accident, and predicts in advance. Prior Art Docunent Patent
docunent [0004] Patent docunent 1: Japanese Patent No. 520440 Summary of
the Invention Problens to be Solved by, the Invention [0005] However, the
above conprehensive crisis prediction alarmsensor is a conprehensive
sensor which is provided with all detection portions for conducting
measur enents associ ated respectively with sound, em ssion, heat, mechani cal
distortio ruisftﬁice @édﬁbg bf the spafqnﬁiétamg saﬂﬁdns/siebrnaa lagB nux&lbéf bytthé ?ﬁmfscufe
requires orts and costs fo oducti on _and i-nst.al. nt A rporation
of all ki %f"smS?suffgfeé]a'%arf Bt I?S%%S%noggf Illleé%roné)g& 8 ag%:lagﬁﬁ’sﬁnfj ?f’(r)er(li "’Eg@i (I?es, and
construct iadyangepl ural ity of systems for each predeternined section of the
pi pel i ne hggrARiDOERRnEASY. [0006] In addition, detection of abnormalities
I n pipelines sych as water pipes with a known sel f-power generation type
pi pi ng seﬁ%&?tagmﬁﬁgkd on a stable supply of the power source for operating
t he sensor[p0odrRidtenhdgcuoend I Japahese Bactoicio. B0 al ity detection itself in a
state thatg i OVl IPRMEiGE | S shut off.That is, even if a conprehensive

Problems to be Solved by the Invention

[0005] However, the above comprehensive crisis prediction alarm sensor is a
comprehensive sensor which is provided with all detection portions for conducting
measurements associated respectively with sound, emission, heat, mechanical distortion,
electricity, magnetism, and vibration, and it therefore requires efforts and costs for
production and installment of incorporation of all kinds of detection portions and their
data acquisition devices, and constructing a plurality of systems for each predetermined
section of the pipeline has not been easy.

[0006] In addition, detection of abnormalities in pipelines such as water pipes with a
known self-power generation type piping sensor is based on a stable supply of the
power source for operating the sensor, and they could not conduct abnormality detection
itself in a state that the power source is shut off. That is, even if a comprehensive
crisis prediction sensor as mentioned above is provided in each section, when the drive
power of each detection portion and detection information transmitter is cut off,
detection information itself cannot be obtained in the first place, and such a sensor could
not deal with comprehensive disasters such as abnormalities in a plurality of life lines
including electricity lines. Furthermore, in present days, providing new electric energy
without building more water, thermal and nuclear power generation facilities is
required.

[0007] To this end, an object of the present invention is to provide a disaster power
supply system which is capable of reducing the trouble and costs of production and
installment for providing several types of detection portions and their data acquisition
devices, relatively easily constructing a disaster prevention system in which a plurality
of sensors are provided for each predetermined section of the pipeline, conducting
detection abnormalities of even in a state that the power source is shut off, and further
providing new electric energy without building more water, thermal and nuclear power
generation facilities.

Means for Solving the Problem

[0008] In order to achieve the above object, the following means (1) to (12) are taken.



"cridis prediction sensor as nentioned above is provided in each section,
when the .drive power of each detection portion and detection information
transmitter is cut off, detection information itself cannot be obtained in
the.first place, and such a sensor could not deal w th conprehensive

di sasters such as abnormalities in a plurality of life lines including
electricity lines. Furthernore, in présent days, providing new electric
energy w thout building nore water, thernmal and nucl ear power generation
facilities is required. [0007] To this end, an object of the present

i nventi on (i pA tpir Bf &hinekion ﬂdhgeaﬁt)avh.apaa«e ﬂal’igémahﬂec&yl% efmupdites sids asdpabl e of
reducing the trouble, a

Cover al typBesReL oS ot ORur T B RRHE ORI e bR AT e il Cos "

rel ati vel yhessiely constructing a di saster prevention systemin which a
plurality aﬂfmn%? fp (®) WHién wnqxdtéi@@kcﬂ@ﬁ pﬁa&ﬂ}h@fsls@lﬁ;eqr)mém@lm&ﬁ@tl on of the

pi pel i ne, condy etectl on a even . .in a stale that the
power sourcé’émicgo%ﬂﬁﬂgebff n %H’&“‘Teuf’? ﬁl«[:pr WIng @V‘i%(fi'rﬁﬂatl‘fg\rva@@éf PPEHner gy without
bui | di ng rmavagadloer path hehdh’iﬂg iandypassing aranpavienm geostiat ofohe haeidipd i es. Means

;glrl Sol vi Q%@&f@?h@@ %rgggéltmlleﬂdii ﬂﬁae&&a@c eiY)grq.lg ?yogéma/ﬁm tf‘ﬁn fthe

ow ng conne | anges
(1) which @hend mafﬂgwagéwneeweatl%oahe u’ﬁ%‘t?‘% §'i06f‘ét%lﬂ’6 dgwadHIE I %am si de,

r ﬁs pect i vel stor ¢f) plove@tviithin haflowath (Cﬂtlﬁhga)tpbﬁ pipe(8) andefreeR)rofatablylubond dslt of

t he sane, .an.inner ic ne t. I i peline
(P) bet Weetﬁe jnper pi e‘?}égﬂ 1OsEc]l)f]:c|> ates al’l)o%?tiﬁ %x% o?ﬁ‘n% 1111%?];)&)% ﬁgelﬁ%h{ﬂ | 5| P
circul ati mculatlgypab@ﬂw p@th(oﬁ)he msﬁglp& (3)|, wlp@tqmq@waﬁewm@) ngch ihypassi ng

tmanne(rj fr %s@ly%éﬂbh@f‘le@sft efll® tHerlﬂlﬁé’r cﬁbtﬁﬁ’fereﬁaal GRS obRr &F&nﬂ&&gﬁaﬁ?am si de
owards a s e er e mergin
again in aY¥ Bfa%qct |t€erf°\é¥?%ﬁ’éaf%ﬁ é‘g(ﬂf)mé'ﬁ%ggtg ftgpclnﬁ‘é’ gé\%ﬁ%ﬁ”ﬁ &am S|gdeg a
rotor (4) ghectrdigyey th ltotatlnnpﬁéefwtomﬂmalt kagifeithdra deteptms 66)or peow®) and freely
rotatably @mah%héwce @pgﬁlﬁmm cél?aan?e&ldeaé@Mthwa&%nﬁhwaem%pl pe axis

of the inner rculation to |.ow. pa tz t he
bypass pi pdEBiamsghe '@f%@?‘ﬂ%‘rﬁftalQ\Vétrﬂg‘\?F‘}if’eSt‘(‘tS}’yW’?leéQ‘?trP%‘OEYeo‘Leé!lcﬁ P xed on at
| east ei t hiarhidheat ﬂdaﬁte:ithaltmecdafﬁ‘c&fr@@tdr@bwsnreéeaﬁﬁg davice8)ubtangtheint er ent i al

surface Ofm{“ol;'lﬁatr o(?ltocf the e@ctrgﬁeﬁYef s%ig 81%% ec{g&“ﬂj}tﬂg dtepffe thTS\!v?eﬁebg'fthé he

structure, an ates e rl CI e rotation tor (4), at
| east eit rﬁeﬁuatepmttlaq:qeetnorreéyndwonaeq@ pelrnéé%) Qnthﬂgsua@vn%g%%}hevmm%wel s
el ectrical dpylsqg&@@gt ed with the el ectronoti ve deV| ce (5) and obtains the

|nforrrat|o g/{ nmotive state é’”ﬁe Lol onm n?m gr\l/tgo%els 5), in
whi on ot 18l R SRES b Sn o e pp g st P LBEPL G g Bds b o)
obtains t rmpmgfsmsan)o‘rhmhﬂs m@p@qeéc\tmhmmstrue@lrcs@r@m@ang hleelmeéBl foom)t ive
devi ce (5)preNAGHERY flultep ravlue@ﬁﬂdepth@ am ﬁa%te@@@&@mlmr@msgm@ pi pel i ne
(P) or t he and t{xer s?#rr(])g;lé]ggs of the plpmgltﬁe p1pmg sgn %(% mceiucﬁCt ed.

a pair of connection flanges (1) which are flange-connected to an upstream side and a

downstream side, respectively, of a section part dividing the pipeline (P) in the midst of

the same, an inner pipe (2) which connects a section part of the pipeline (P) between the

connection flanges (1) in a manner of allowing fluid circulation, an inner pipe (2) which

connects a section part of the pipeline (P) between the connection flanges (1) in a

manner of allowing fluid circulation, a bypass pipe (3) having a flow path branching in a

bypassing manner from a position of the inner pipe (2) closer to the upstream side

towards a spaced-away outer periphery of the inner pipe (2), and merging again in a

position of the inner pipe (2) closer to the downstream side, a rotor (4) provided within

the flow path of the bypass pipe (3) and freely rotatably about the inner pipe (2) and

itself rotates about the pipe axis of the inner pipe by the fluid circulation to the flow

path of the bypass pipe (3), an electromotive device (5) which is closely fixed on at least



"(2) "Moreover, the sel f-power generation type piping sensor of the present
invention is'a piping sensor (G which is interposed within a structure or
an existing pipeline (P) for a predeterm ned fluid provided under the
ground, and detects abnornalities of a piping and the surroundi ngs of the
pi ping, the piping sensor (Q including a pair of connection flanges (1)
whi ch are flange-connected to an upstream side and a downstream si de,
respectively, of a section part dividing the pipeline (P) in the mdst of
the sane, an inner pipe (2) which connects a section part of the pipeline
(P) bet weearithttibe toangctinGmerftiabsgase ¢rlqutériraumfgranénal sofface dfdhd rogpri4ui d

circulati Od; fg&aonaf%ﬁu | REinkide oAk § GRANAG @é@&&&ﬁ& tLe @tatfop
pi peline e connectl on ftlanges ow ng
fluid ci rcqitfeﬁrp&ﬁ(‘*)ammgls%e fonoyeer egeration i “T‘?‘bW‘iS‘SFWC‘E?‘a%‘m ng in a

bypassi ng demie€s), dndahe atupﬁsn off thirseefioredend ooviectpd pipelind) (Pbioher to the
upstream Sslugrgurg srogﬁle pppS 11 ffg 1é’imgct dut; ee{n erl)ecEroglh?v sé%‘pé bt g‘ne i nner pipe (2),
and nmergin f {o5er to the
downst r eard csa’trdelotlae qiedtt@r(S)(an)i apletswmgml bmhﬁ d@WétOf @w path of the bypass

pi pe (3) aosofsemltie §eqt®t»\@bgeheﬁhlﬁ@myp&bq;mgruaﬁform @?re(ferhblamt iHesel f rotates
about thecpge ax a@?g@f&%ﬁ f.l, ui CItJ’C ntotheflow
h of "t o iRt bngd 1 o Ghe R ot it urRE b ED: RERER | S tlesel o

fixed on aippbsvgsflangd seudthres (1t hend mmneqnon@:ushﬁcenmatamals(M)flatc@omd out er

C:c r fﬁm‘ e[ etn&ﬂte@étw&lﬁr §iRr8e eéteétitaﬁ pBRfogr(?)(lé)ncgfpo?atéd?ﬁf% tﬁ@fb?n{hbétléh' ngt L he i tnS' de
0 e struct.ur.e erates electri e rota e rotor
(4), in wHivgHowpg ma Mg(ﬁgb‘élﬂ%?d %%n.*gefﬁa@s%/%%é@gsgwwfés quﬁﬁ'%m)u ve

devi ce (5)conasetion Aenges {I)at Bauh addonttitetiethiti thndddecanrd is bimieldh @ pi pel i ne (P)
or the sur onotive
state by to?%h' Fl h%B *h?at E‘@% Lg’lf?ﬁﬁ% é%ndjsg)tf% C&ﬁ g¥en§& G% ﬁ‘wthe

det ect or (Byre CPU%S]aSEIBgaIdﬁtC?tF@ sigapk whighhisrin gerdatian; wigh ‘t}‘?mforﬁiaﬂpﬁ@‘ sensor,

it is prefae sdetienddpiging. heln@@dm@gtby@eteéti@rwﬁ@mibhml M dénshicedotwan
downstrea i i ncl udes opposi res (11) and

i |
a connect ¥ ?S'nld%%sf%rirs gsﬁ?ﬁéﬁ :"?\é‘%e(ﬁ;ﬂgl Se?sfﬁ)an?’ ﬁ? er p%létggf{hﬁggegéﬁ%/%f:c%}‘ H%md t he
det ect i on qhtainddos a(dglection Sigrebr por at ed i nto the connection cushioning

material (@@ @) RRG b@k\ﬁ@&}& defiibbd RMYSOWRP RORIAIBN S ;reqﬁ;&lug &msdrlitls of the
constitution ctor is buried

connection f

“nthe Lorme%fa.%%ﬁﬁaé SpReRP LAl S picomnugns bl bl ABSte gt B £ he ol ot ng
sensor G ahbcowssenmthe opstreanotsidgraad plosgy tathd @bwosticam sdegridtie intdr@ipei(8),i n
correlatio c&hn G gd?{la{ggwﬂ e'dﬁanlié&g gs&@gen g%ﬁ’&%g&rﬂ&-ofltﬁbz%jsd' tion, by

detecti ng a ener at etectors 6 at both
ends of t 0@6 PéBﬁ’r?cglﬂP?dPi‘etr)P‘Rﬁf )eﬁ %’Bﬁgﬁ?“qeftééhefe@%me%e obt ai ned as
a detecti Odialﬁetgnﬁdmor{sQﬂ)ﬂ)Q} b§th endsrofalivysaie, dndeoadrovhe odes periphet) ahd - povv(er)
generat i on, ipe (3
covers contn E’optfghﬁ Pﬁnd§?9 fry analdedlEi)rsgga(?I[i E%age}g E ne%%@%ﬁ&?%héo

upst r eam sfogenemehtion path (2h) I‘PF@ th@vmgippémegpwe@filamn@r perHienr (33) pwo ( 2), and

a cylindrigat mfahul(pert(oa@z)vmg\e dihasRirRed Sxhand feabtPaaiofl cirfigatiamosw of the
axis frome j1 ch connects

the expandalt Grghst 8itisdfs PiaRine( o shiH SR BB W sl bR L Cover <
t he out er yedoditploéa yiraflationdluidhfiewinpiipe thercyhndrichl prationc3?, afdmmeasingithen an

gﬁst r eamdbmg&mﬂlo&%h Bgthfa kQwi PG Jnﬁﬂ%ff{lﬁm?%%kr@é‘%ﬂoﬂ?hpat hI ( 23) t hlr ough
port i on (311 @) e Shiberoye e heusdBperestatonddte RERE ST Pul at on
fl ow rat e preferabbesthat thd 1totnrr04)tlheom'1gp&kiltcnmcltﬂaaImuitn;demﬁtndemmuomrwll))ws

| ncreasi “gyﬁxbﬁ 1sfﬂe%¥¥ ég B atcs%u%e anE'a’h&Hhﬂgzgﬁ)rﬁ&ég‘bﬁf&h%‘t{‘%tI llﬁﬁ'r& of e

cylindric I nCcreas the rotor
4" to enabl%lrfgw@fdhwwtw&ﬁé/#ln@%ﬁ@vca@rpowd thensif2) gye FWStanm&CCHFE above
dﬁscrl bed ®ahéd havBe ?Wagaam.ﬁbnt M?&Swspr a@r&emmmuohslysr pegliss abl e Eha;
the rotor I onf.lgured to Jdnclu r e (41
whicn i o riellivd B BP AU & Ak BB B i€ o R0 Bl REEHELLS 1)
the cyli ndarrﬁdapossdmrffamen@t of ¢rdendirigtspjshley WMtth@Iemsgf aotpgr eSuchred the fins
(42) have twisted fin faces so forned that the angle of attachnent

i ncreases or decreases continuously or stepwi se relative to the axi al
direction of the pipe. Furthernore, it is preferable that the fins (42) are
di sposed in a manner of extending spirally about the axis of the pipe. Such
a



"5 configuration allows ensuring the amount of rotation of the rotor (4)

W t hout suppressing the fluid circulation within the rotor (4) by the fins
(42). [0012] (6) In any of the above described sel f-power generation type
pi ping sensor, it is preferable that a power receiving device (8) is
provided in the periphery of the bypa pipe (3) or in the vicinity of the
sane, and charges the el ectronotive voltage by the el ectronotive device
(5), and this power receiving device (8) automatically supplies power to
the detector (6) and/or the data managenent device (7) depending on the
charged sicotifigurationcdloivt ssufing istaomoant of rpetier offtbecitar@4avitlmns oper ation of
the sensor, Pyl s shut off, and

det ecti on oksr S%lngtﬁyﬁ@ﬂ%@at@ﬁaﬁﬁaﬂhg%tmpgzg th%q}r#gﬁ ransm ssion can be
conti nued. [m[lﬁgﬁ)ﬁ]’ any f thy abgye degcriberbselfronst aeeaqﬂpbe@ewlmg $Or it Bener at i on
type pi pi Qﬁef'é@BﬁQlﬁa%apaﬁ/eﬁrbbélhn Beikers) eqaa@aldéduhnmerl hery smeef/}earsabl e that a
pi ezoel ectric %he\( %‘t }tgc ed to Ehge £ehe Cero opv \ﬂa £ p%ss pi pe (3)
and conprlél? %“B raf’ H/O §9¢ e e( Sg provided, this
pi ezoel ecteldcombéyredrvice9l) argiethemtvver @Icev:mgdevlﬁg/(Sbyutpmetmﬂb@lszmhes pressure or

vibration %\/%ﬁfé tﬁadétmorf(lswa/&meca&ﬁhm e@émtdeﬁc@mekpememg@nm ch they are
att ached, g @n el. eCt{d, e vol.t age V§¥d gsail S transmtted to the power
recei vi ng pd ytuaggn o fng PEQN*‘H@P edinealops opHa AR 1 i ¢ j acket
(9) in sudiselfievamnmen antehtenpbp@ﬂerfsemdc isghatlodt tnddeteation ab genofatiamofner gency

can be |ncarbg uesad?)gs aﬁ%snh%s@h%&l%s&%lﬁ@eda backup power source in case
where the se power ner at or |éﬁg§e§|s out of, order., [0014] (8) In any of
{

the above IABY7IBany ebe abRysdescy ROSYST ES/ISERTION BYRS PIRIBHEBHAS, 351 | s
prefer gbl estm?abthéﬂtmsthﬁt&rn pnmei(eaabldtsatlarmebple&ad jakett(Peatiathedltd the ( P)
exposed insj nagenent

devi ce (7)p e\/\,ﬂﬁe% f{rh gﬁ rr)s%"llg ?g% X!) St ((i)r%%ns]prgsﬁ ge{élh%ﬂt (?f%iezgelg&{ ?5‘3@ lgtlggnal and a
det ect i on @1 )gnarovisigdsthis pirzodeqtiae clemopti(@h gegerptq elegtricky By thsracoistip t he

el ect r onotgr¥Burk OF cierd@wn tbh@dehewel ﬂlmeirwmlode\fuféq)@lmaﬂdwm.bh thedlatea management
device (7)_.c Lifier (71 es a det.ection signal,

D & N AR R R vo et bisl R b HhevEr BREVEL G o
transmit t edevicg 8)73BYy gahdratingtpoaesatsd by thhpicapdeatnnjadtet €3 imsnphiafmandesi gnal |

g{‘?aé Egzel tn $Wér'f<?€d1 7f@tg(gléoﬁ‘é)f?cag.,?gﬁ & érﬁ%rgt(nz}}:an lgé:i?lclg%s%g Siﬁ'dtltt &h bé 480 {I' Eﬁ’g@ g;e
conduct i ng'S ‘g’tﬁﬁ%ﬁ’ BACUTENBI RIS ‘?C,h?ftr? g‘ﬁ Selgﬁg A B?F 'ﬁ‘? ¥4l dat a

nanagenentordlﬁw ce (7) with the pipe space or its attachrrent parts and

peri pher al | 4 r r:al i zed
manner V\,h (Xﬁﬁ (kfl?lsan%%#'ﬁlfgfg&% de&%bgf Qelfﬁl@%epgel{e?ﬂifogt zagsee%g(ﬂ% 1t31

pi pel i ne (Hosferagle thaiche 13??56?‘&6;{81:’@ “@f@.‘ﬂ?"fﬁ’é opdhe pipsling (P) expassy igsode amipe d| sast er
det ecti on spy&twith ©fid p&ﬁopraaaardhtalmfanegﬁmannd¢\scea(7)swﬁkﬁtraiﬁsnmsdﬁtseeetyang

di sasters, the system.i ncl

h
gener at i on ef‘ctrﬁmto i¥e volfage sig Haq I ghda Q?tht %ggleb %ﬁr gei\gt\necttor &Vl?gh sifover

I Onh 0 an ich is attached
at predet egomichtion Wﬁhéfrwcsrombtlmfoem@tt m@e@roaelltumée\(lqitﬁ aaﬁﬂll-‘adaéaant ral

noni tori ngmwa &lﬁént Ggolc b g&hﬁreeﬁanvaeﬁpmle &1y LaRe mnbnﬁds afde@a.@n §latad
nanagenent “&F%épbdﬁﬂ%?§ SOF gﬁgsﬁpgﬁﬁﬁaﬁﬁggﬁ r generatlon

functi on aar‘n‘ e°c9 "
correl ati of@3AiBMn) “dnmhetaesmmghowlbeonmﬂech:gepltfredrsmlt areldhdse @nrrptlfmr (bk)wer
recei ving dgy &o%@ex(e?)é 19fanhfﬁr%n§?ﬁ1&é{kg3 ?ﬂ%‘%é;f daﬁmehi &rklp?éekb@ afaRg r al

moni t ori ng s¥st em has a nap I catqr orms correlation
pr ocessi ngh®tid peréion ke saRfot | WS- Py |cpadjetiag Fonéﬁﬁloﬂe%'%t catiors pRthal

recei ved resipigioh by eleydafarmanagethan denicd(7pivity tisepisospacd do)itstaltachugit pdrs
pipeline. 2 fellffersl AR {hgglp%[m@@@%ﬁe rtgﬁoeﬁ,@y AR Jvﬁenspem fied

as a distanc Q\)IGP t he piping
sensors (Qny ahpeimebhpeees atnﬁlcgnt@lllé?dalﬁé@gb‘et:weﬁ’etﬁii@hﬂ ) poyi fﬁ?}spwft h the
position |§ﬂ,ﬁ@yd§albb99rf@{neahe pi peline i nput i n advance for map indication.

Fbreln tive VO t age . si L esent |nv nt,j o neans a
S onal ol QFE) T BT peifloB vt PR ke AR PAFTSA DA ARG 0G5
an el ect r odiestsievse theolysteny éncdudimresd plgegecraspewtby sdﬁnwrtgengatapnofunmoatu ve

vol tage or a nonentary voltage at a predetermned tinme into an el ectrical
si gnal .



"[0016] (10) As the disaster detection system it is preferable that a
measurenent vehicle (C) equipped with the central nonitoring systemS and a
sel f-power generator is provided, and the neasurenent vehicle (C) is

equi pped with a direct receiving device which connects to the piping sensor
(G in the vicinity of the pipeline i n, whi ch an abnormality is generated
and directly receives a detection signal. By such a configuration, power
can be supplied fromthe car in case of energency, and detection by t he

pi pi ng sensor G and the operation of data managenent of detection signals,
per f or m n@cddnding peangtone nf tit abine vidulers agached at predetemined satenvalsioban of t he

R Postor SabuhfpBlrEpt Bhdq BEHAE ogtdrﬁlg?sl%t@rﬁ?@% afbeyapduict ed. (1) The
di saster P em accor bove have a

central i zé@nsmigtedirag qoiair?emar(asspewimﬁe (:7@|0 e pinies gﬁn&qﬁawgbg selﬁeower

el ect r onDigeN&atiodl fuR@RE aby re@elpkwnadlécfménﬁflvé VsttapOVIBfial G i¥ in@ridRvibees (8),

in which the centrali ed| 1 nQg . | (.8 has asvmtchl vice whi ch
swit ches t4t %&eéercﬁgwoﬁﬁ%qj gﬂs&@%ﬁ%%&e %ﬁecewmgaf‘l”(c)en&aﬁe% any

abnor mal i tpjpinssegensr aln@ddltlnn,tthmcqntrplehwm@rmg ﬁysmfﬁ)élam)mfap gndicatoron, el ectric
| eakage agShyNRMiH ﬁeﬁohﬂ%oﬁéﬁﬁomﬁ%&&s&é 4218 @le&?&%tﬁze'vﬂltéé@%g%hl%ﬁ“ C system

when any apnornmality is nerat e revente st oppi ng
aut omat i ¢ J5ERRM SERETEGT N rﬁ??&"tévﬁfyotﬁﬂ? iag ffgﬁE‘P “Bé%‘HPﬁéGs)g‘f%ng\khY‘-‘t chi ng

devi ce, orpn;mtree ge i,y a posivem ofcgamewnooaxﬁarbdamrrsdn}e(ﬁ specifiduastai ditangé di sast er.
[0017] (1%1: weln ﬂg@h&ht?@vltﬁﬁn e g@a%e% i % r{)lﬂﬁé’béf@or‘a“’[@ﬁ afid &ardgOVer

generation unct (0] ent | attachnment device

which is ithi évsﬁagfelapwetnﬁh%wom with g ResiHeN mﬁfermemn ?flcfhe BIPFHMEARRYE i ned

f1 ui dhpr o\addade ﬁirtrﬂmprmdléhtlanStHbl@mumeel@crtrouﬂﬂi@é vdilt@e signglripthecpreseite pi plhng

at t achnent. ic [ e ic

connects émgegg f %ﬁgﬂ% a%?gngfgi lugg i 9vcf18ﬁé H’?I%)Lllidrg ‘fewgé&?%‘% ng%:n@ﬁsné%%l % fl anges

(1) in a raamekectmm@tmedmﬁw s1gnargpneqa¥eé@wapn‘@ﬁlngaa~mnmkéwerypb%ge(oz)i whi ch

<(:<i)nnect S an&ﬁ@rﬁarwometat 9£reaé1@rnnhmhm@ﬁltdﬁbe1&@ﬁewg@n41he connect i OE fl anges
ina CIrC SS aving a

f1 ow pat hr@’?@ﬁ@ﬁ ‘Affgtﬁ? ﬂ's?fteﬁgﬁtﬁgtéanf’é“ﬁ'ﬂn ésrpr?for(?megha%g?e(aflggmgrﬁ %ﬁélel nner gp| pe

(2) cl oser(C) equippedwyithttheecenirsl menitoving syisera Sspd e ed-aowsr gsnerator er i phery of

the inner Iﬂ% e 2nd th@mamrﬂen@gema@(@ 5B Lap;rea%m apmrere{ reEé]@mtE'a@ﬁEe pi pe (2)
cl oser to'the he flow path of

downstream sjde, a rotor ed within
t he bypassViHsiheonpegts e pipmgIsgnsPhtGiaH ‘éﬁ‘g’h?ft %‘pf’lfﬂ“?é? whighan 2y and
i tsel f rotabh@matibos gercheedandali@zilsreodivishaietaatiar sipnghe Bysuche f 1 ui d
circulati I i ve device
(5) whi Choc:agﬁ%rgtﬂ) é&? cQ@B@s@Ehéc{@orﬁXﬁ%? deapﬁe%f( rc? Calﬁggit rTS[fTBIE-lent i al
surface orbydhe Bipingisersarfand the operation phdata ’@S‘P“qgﬁ'@e‘?télf S?te‘{tkﬂ“ signals, f ace

consti t ut igeefotrhifig kHRSIpeRtion otﬂnepswﬂg@wa@r o Rdtogativaldtirpigliaetmitei ty by the
rotation of,.th wer receiving device (8) which is

el ectri calwlyc%tg'hs Sggstoég('szi?ancﬁfﬂca"e “&ePT'60t i ve device (5), and charges an
el ect r omot(l VeTheslisealgeddtsetion eyseaneaacorsing to wey ofthe akove B1ay hve agentralizede pover

recei vi ng id@hiae pdd (85%@!&&&%&%&19 chm—gesnﬁé ue&tﬂfnyotne vORaks byg peri phery of
t he bypass p E stru al r. of c%nnectl on

or'in th e
f1 anges (1raluraﬁtyr? ﬁ%eptoW«Sr fef’ea‘ﬁ’é‘é’ de‘F%éf;lar“bWﬁ‘ﬁEH‘eafﬁ%/tBarjrﬁﬁi PRIPEPARDI i es power
to the out(SS)jlms(afstatblangiéwcaavlde}pmﬁhhngtomxtdrmaépc\harsgmdysnlytkatmmualof itsel f.
Effect of &plaf‘aubnmm At ﬁﬁr& g@@n&atpa MnOpipSIfRL a{cewcgﬁﬁiguwoh the above

el ectronotive device rovi %‘ﬁ)? whi ch” creates a new
energy by q&%qtafgle@seggﬁqcrf&n@quﬁﬁéﬁﬁwlwr%% e%ﬁsgw&eﬁ IitSYSENOMED |t has

al so al | ovgl abfdHnialitylis Geribsal oam be pyevd&édel@;t fo@cribl@fstdpbﬂg[autpﬁiatmpowﬁérby

sel f - power gener at poma\{en Lo, f%ecfn Byag‘b%hlﬁ £ Rawer. So %érh? P(%gedt he portion

where the §8 ‘fm%)% ene &ENser s i s shut
of f. Furtrﬁéﬂmﬁ@bqQnswaéahthPﬁméd’félﬁﬁﬁWyl ng power in time of disaster in a
regi on Whep®7)gl Bah hiditibn, apinng MtacBmenttdeditd witBRIsEFEpbR&ERhETTidANubEtiohHE

WINGS of the present invention is a piping attachment device which is interposed within an

existing pipeline (P) for a predetermined fluid provided either in a structure or under the



"[0019] [Fig. 1] Fig.1is an illustrative drawing of a cross-sectional

structure of Exanple of a self-power generation type piping sensor G of the
present invention. [Fig. 2] Fig.2is a cross-sectional view taken along |ine
a-a-of Fig. 1 showi ng Exanple of a connection flange 1. [Fig. 3] Fig.3is a

fractured illustrative drawi ng show ng an internal structure Exanple of the
sel f-power generation type piping sensor G of the present invention. [Fig.
4] Fig. 4 is a cross-sectional structure illustrative drawi ng show ng an

exanpl e of an installation state of the self-power generation type piping
sensor G @foundethp pipbeyHitaciBndnndevitd @ing configuraditthiotlede drhiinger pije B) 9. 5 is a

2 a0, o Bl AEL &5 b o ol S B BB e, o
a di sast emaaeeafiallewingyflideicylatign.sadensy pm@rwlﬁdpmwe@% sesHpwPart ole present
i nvent i on.thd fib&ine (P) teit@een thd SonAed?dh FREEDsI(V)En ialnhdasiéd FHally@ingdfRNd Ng showi ng
arrangenent exanpl es_of L h onstitutio S, of  the disaster der'lt ?‘f\rto}noan system
or i Sast dire By o St pipE FOmaPe ¢ TPM s ulshind e bRESRE mbne

position of the inner pipe (2) closer to the upstream side towards a spaced-away outer

periphery of the inner pipe (2), and merging again in a position of the inner pipe (2)

closer to the downstream side, a rotor (4) provided within the flow path of the bypass

pipe (3) and freely rotatably about the inner pipe (2) and itself rotates about the pipe

axis of the inner pipe by the fluid circulation to the flow path of the bypass pipe (3),an

electromotive device (5) which is closely fixed on at least either the inner

circumferential surface or outer circumferential surface of the rotor (4) or a face

constituting the inside of the structure, and generates electricity by the rotation of the

rotor (4), and a power receiving device (8) which is electrically connected with the

electromotive device (5), and charges an electromotive voltage by the electromotive

device (5), in which the power receiving device (8) is disposed in the periphery or near

the periphery of the bypass pipe (3) or in the flange structure by the pair of connection

flanges (1) or near the flange structure, and automatically supplies power to the outside

of the device depending on the charged situation of itself.

Effect of the Invention

[0018] The piping or system provided with the above electromotive device has allowed

providing a mechanism which creates a new energy by using existing equipment

without destroying the nature. It has also allowed continuing abnormality detection of

the pipeline P by self-power generation even in a state that the power source to the

portion where the self-power generation type piping sensor is installed is shut off.

Furthermore, it has allowed supplying power in time of disaster in a region where

electricity supply is cut off.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] [Fig. 1] Fig. 1is an illustrative drawing of a cross-sectional structure of Example of

a self-power generation type piping sensor G of the present invention.

[Fig. 2] Fig.2isa cross-sectional view taken along line a-a of Fig. 1 showing Example of

a connection flange 1.

[Fig. 3] Fig3is a fractured illustrative drawing showing an internal structure Example of

the self-power generation type piping sensor G of the present invention.

[Fig. 4] Fig. 4 is a cross-sectional structure illustrative drawing showing an example of

an installation state of the self-power generation type piping sensor G of the present



"[Fig. 8 Fig 8is an imge exanple of the indication when abnormality is
detected with a map indicator of the disaster detection systemof the
present invention. [Fig. 9] Fig. 9 is an inage exanple of detection signal
indication by the disaster detection systemof the present invention. [Fig.
10] Fig.10is an i mage exanpl e of di agr&osi s indication of the position of
wat er | eakage by the disaster detection systemof the present invention.
Mode for Carrying out the Invention [0020] The best node for carrying out
the invention will be described below with reference to drawi ngs shown as
Exanpl es. ifvegtion fbr b@anhslbow sel f - power generation type power generating

sensors Ghi ghparg. Ex l.es of . fr:lnyention, while Figs. 6 and 7
show const[rfmg'uﬁi I(:)fr%'si)sfa %E‘ngé)?gﬁagﬁ(g?@gyg}ﬂgé ‘ection system and di saster
power suppFig. @yEBigefriscfcresezsagsions! ifusmativedrawingtshewing thagagstituBon ¢f 10 shows

exanpl es QfxaffipflifalidatiBiOREectSE s sfell ortdiastsEpdwep OWpply GSRET GHlthOpredeipe power
generating sensor G and the disaster detection system of the present

Cinvention."Y882%] [Exanple 1] (Overall constitution of the self-power
gener at i orfFigyfi€igdves pgspeetivat il lngrasendewingchoping atrpngenwst ¢xapplwsof thener at i on

type poverc geR@idt bie AIRAIQdekli G syB AR iRadterfowe D upBlyes B dfeention is
basically a sel.f-power generation type piping sensor which is interposed

within a JIFSHRULYBUR} an existing pipeline P for a predeternined fluid
provi ded URiges] Fip@isgn imapd exanple déthe dhdicatibn ehombbriorreslitpfs detqoiediwith and t he

sur roundi ’]ﬂﬂal ig ic%tggoﬁlaé’ﬁi’s‘a%terHQ@otﬁ;ﬁ@gs‘?%m %Pthkggéss&ﬁiir@%n@on?ai r of connection

flanges 1 W _are ange-connected to an upstream side_and a downstream
si de, respBigt PIFeg- is #F image examplp obdgtectign siger! igliqatian By fedistger i n t he mi dst
of the samRtecith sysRar offhdfrenniivehioaonnect s the connection flanges 1 to

T M s e
bypassi ng leakageby the disrsterpistactiorsysism eflike praseat ingerpion2 ¢l oser to the upstream
si de t ovargsddros Pasfiflz BuRYe Rivkftionper i phery of
[0020] The best mode for carrying out the invention will be described below with
reference to drawings shown as Examples. Figs. 1 to 5 show self-power generation
type power generating sensors G which are Examples of the present invention, while
Figs. 6 and 7 show constitutions of Example of a disaster detection system and disaster
power supply system of Examples provided with this. Figs. 8 to 10 shows examples of
display images used for the self-power generation type power generating sensor G and
the disaster detection system of the present invention.
[0021] [Example 1]
(Overall constitution of the self-power generation type power generating sensor
Example 1)
A self-power generation type power generating sensor 10 of Example 1 of the present
invention is basically a self-power generation type piping sensor which is interposed
within a structure or an existing pipeline P for a predetermined fluid provided under the
ground, and detects abnormalities of a piping and the surroundings of the piping, the
sensor 10 including a pair of connection flanges 1 which are flange-connected to an
upstream side and a downstream side, respectively, of a section part dividing the
pipeline P in the midst of the same,
an inner pipe 2 which connects the connection flanges 1 to each other with the same
diameter as the inner diameter of the piping of the section part,
a bypass pipe 3 having a flow path branching in a bypassing manner from a position of
the inner pipe 2 closer to the upstream side towards a spaced-away outer periphery of



"9 the inner pipe 2, and nerging again in a position of the inner pipe 2
closer to the downstream side, provided within the flow path of the bypass
pipe 3 and freely rotatably about the inner pipe 2, a rotor 4 in the form
of multiple cylinders which itself autononously rotates about the pipe axis
of the inner pipe by the fluid circulgtion to the flow path of the bypass
pi pe 3, an electronotive device 5 which is closely fixed on at |east either
the inner circunferential surface or outer circunferential surface of the
rotor 4 or a face constituting the inside of the structure, and generates
el ectri ci tiye inyertpiyee RBuhdmerginisagaiiiatipositiod of the inhet wipe 2 clostettedieor s 6 whi ch
are dispo%%gngﬂm&nﬁkpipelines upstream and downstream respectively, of the
rotor 4, and are capable of detecting a detection éLgnal in correlation

with the forenidpdevithimthgionipaih efithabyrres pwsobanddecely reigtabhyeabovtdas nggfm and
downst r earpigf2, b hgos£ Ei the fordatmul@ple calindads avhidhiagE avohordensiycetateswhi ch

transmts or or.es an ectronotjv |l { age, si nd det,ecti on signal
by the deta§8‘t‘tc85$e: %pmliﬂﬁ}‘% MR’ BY b%ﬁ’ﬁﬁ’b&ncu\%\nulaﬁm?ﬁ)gtk% ece ?tg r?g’%}lleve force by
t he el ect rhypwsipipe 3device 5. In addition, by the el ectronotive vol tage

si gnal anddelaehbo &vRE3Iwia BicResly bixed Heatdadecitien@dgaent device 7, in

whi ch the situatian of the connect L pel i.ne is analyzed, and a

sel f - powerTGEH Feé'flﬁloﬁ‘frf?‘ifrﬂftof’ﬁﬁc??"ﬁgﬁggﬁlﬁégfﬂfﬁ OF fher tf”é‘gf”?/%%ﬁ? i ve device 5.

[ 0022] Acoondgitutirigythe inkide pHithe strucsure oine tgenaratks gleddmn¢itydry thy awomimans| at i ng
hydrost at i .00 LSEHE for&i4 cul ating inside the pipeline P, which allows

sel f-power generation by the el ectromptive device 5 provided arouynd or

i nsi de t hele Wé’i6Whichéretdrﬁ%i"’é?daﬂ”ethﬁ)f”l’f’ll‘féesf‘Pﬁfeamiaﬁg dawnstigampresRe il -he

dﬁt ect le]g byt tiiehetot @] edtaes capabld/bf dsdeceing a detectontsiphakineoirelatimt witlethedluidage by

t he sel f-power..gener.atl o td S r | ut.i ons of the
r ot or, andn?H%ggh ﬁ%@%@a@%%Hgﬁg&ﬁﬁgﬁégg%h?ﬁg%§WH#52$6§%%E%§¥%ﬁﬁg’the state
of the el ewtlronotive voltage as an el ectronotive voltage signal, the fluid

ci rcul ati ofyadvhMaFBhbRle|is 7 didhRAnfhiRorGanestn eRRirahmb® voliagdsiganst i t uti on
\Ilzmxl'a_lrrplbg df%g rfl t%?td%ﬂﬂ%@ ?%{?e?igt!ggt\évggm ﬁnpchrise {necrorerglgﬁorg \%itﬁﬁ'l%réle% romibiivk S hown as
force by the electromotive device 5. In addition, by the electromotive voltage signal
and detection signal obtained by the data management device 7, in which the situation
of the connected pipeline P is analyzed, and a self-power generation function is
provided by the electromotive device 5.
[0022] Accordingly, the rotor is rotationally driven by a circulating hydrostatic pressure
circulating inside the pipeline P, which allows self-power generation by the
electromotive device 5 provided around or inside the same, while the state of the fluid
inside the pipe can be detected by the detector 6. Moreover, since the electromotive
voltage by the self-power generation function affects the number of revolutions of the
rotor, and thus affects the flow rate of the fluid, by obtaining the state of the
electromotive voltage as an electromotive voltage signal, the fluid circulation
information inside the pipe can be obtained. Each constitution will be described in
detail below with reference to each drawing shown as Example.
[0023] (Connection flange 1)
The connection flanges 1 on the upstream and downstream side, respectively, are
configured to have a flange structure 11 opposing the flanges fixed to the cross section
of the pipeline P, a connection cushioning material 12 in the form of a thin disk
interposed between the opposing flanges and the flange structure 11, and a plurality of
flange fixtures 13 penetrating these (Figs. 1, 2).
[0024] (Inner pipe 2)



" The* connection flanges 1 on the upstream and downstream si de, respectively,
are configured to have a flange structure 11 opposing the flanges fixed to
the cross section of the pipeline P, a connection cushioning material 12 in
the.formof a thin disk interposed between the opposing flanges and the
flange structure 11, and a plurality % flange fixtures 13 penetrating
these (Figs. 1, 2). [0024] (lnner pipé 2) 10 The inner pipe 2 includes a
straight pipe which is interposed on the pipeline P exposed inside a
manhol e space bel ow a nmanhol e. The inner pipe 2 is connected while
mai nt ai ni Mthetifrer pipee inalwdes a dirdightpipe vetdch ik éntpippeldionehddipdline Pexpeetli on part,
whereby the.flo el S . Fee pon which is
near the Blgstl%e ael\ralalgh%t(lﬁsl)ta ﬁee&?%%gﬁﬁglﬁ(ﬁg' gﬂjgﬁ%{%(%gg)\rél%e{f)%% naagiglg]rlfged di anet er
portion 3Mmahtaining thy panesinpir diangteras thepipedide B opthersedtionpans whasehvithtious hol es
Fg(r) f2 g]r at gd]d»\nraa: igl 'h@cgg les;@ti.[) GbreoVer[if Iaa%g'iyrewhi@hﬁmapdhgaot}q%@s aﬁftmdrnaéI i gn.
ypass. pipe e. bypas i,.pe is.configur of .an,expande
i et ot {BIE PR 20 kAP S e HBRRRERETRE? b5 RipeS: pBF A8 ar ound ¢ he
pi pe cl osdpmed a pleraliysif cetmusichwlesrpdriotatedan a dmgoird ddestos relatanntgitge of t he
i nner pi p&ife2hee RRAMatNCY! i Ndrical portion 32 whose dianeter expands toward
t he center@é hhe axis_fromeach end of the pipe of the inner pipe 2, and
whi ch con {Byrass B®pdhded di aneter portions 31 at both ends of the sane,
and cover sTHelbgpas pipe 3pecanbigerey obin éxpandedritamauerpertion 34 whith ebetscal form
Herein, it | 1] r i ing from
the conti ncl?gﬁns&%gf@%&b ﬁ‘?‘ISgigﬁd %Iﬁléﬁclﬂr}]lg Pg% co ,gatgg%gﬁ)%é%hgﬁd%?@%%%&aporti on
31 and i ntthe deyensirgam side PEhE s Pipe 2)and agylipdricat Pqsten 3ophessiamedsy path i s
draw- for rrsstpams Edwetrd tHeeehter Sfth@diOftorhleat dnatoet}d@peaﬁsmi_ngarmpmgml K or
stepwi se fromthe tream.side toward t stream side inside the pipe
path. For %l%%mh%qng?&?ﬁ'eteﬁ%ang%aéailﬁlaeétar %‘frg%s:_} graggc\grntep%sno%?lf _Sfﬂlgmﬁqn%tcgv?rﬁe left in
Fig. 1, tlhe éutenpepahdry oEthedimter pipe &tk ¢xlingdrieal dasmx: | hlserin, itis peefarpblafhat i ncr eases
in the flgwanNea @&h@byF@egiptefpeﬂg rbifting/RdiA el don@Mifo8s ﬁ@smﬁwgﬂltth@iﬁsf{ae coni cal
ion, an reme

expanded di.amet er r hereafter, a passage ig €
cont r act ec!! eé‘p@?éﬁgld%}erﬂwﬁ‘r?ﬁ%%ﬁ“‘?&% ﬁicﬁlé"‘g'ﬁgl(ﬂﬂ’?[é(}n @o?tﬁe%&p% an i nner
coi | 52 ofth¢ flew@hthds dewelbimed shabatdlee Greulatioclawpdte ddcreasésecoptinuubltor on f | ow

vel ocity wdlyina f’f&?ﬁtﬂe%g%e_aﬁl dide BREAtRIadWhsRBart Sid8insid@ 1R pipd ST Fdpan a
constant | evel by |ncrea

ing the flow vekomty rapi.dly i'n a_contracted

portion bysXpRpls infhe a@ﬁ@%étd&mqt?rmw@ﬁl showB B the ﬁ%aa&f&- il othe gy Patht omat i ¢
air vent Vabotgradidd irsthpeentindewd Hole ZHudsnoréasesdn dfe fiovdvgdaritgendithan the | y above
the cylindri ril . LAl .V unctions to
draw air S{%O%ﬁ&. gé)ei c%gll%gseegfﬂthgggmgaytﬁg%g%af%%héey@rﬁ?né?h #’%g% ff%rtzg inside is
conf i gur ecdPasTagaiscsHemely spntrastsdiby sreeneraior frome SBectaining an evtenroilHi a8 transni t s
agd_el ect r aiGhmer @oiV 61 bf_a(gee_@&rdnlitﬁiveldefm ggqhimemgewi, gﬁgﬁcﬁl@cicﬁl%vﬂul'g si de. f I'n |
addi tion, the.aut ic.aif.vent valve i s,provjded on. t rface of an
per pendr ooty WiBEbe fud s EFted B S 1o GRS KR Sash b ar s “vent
val ve 33 fineretsimgthe flowdelwityarapidly nra dohadtesspodiéonofy thisehdgeparstor iape 3, and
functions 4o prevent rupture and | eakage due to an excessive rise in the

ressure e el.ectronotive device 5. [0027]. (Rotor 4) The rotor 4 i
Pont : gur e 1R aGTEH. o ApiopiEe &g Vet el 38 et St irasd OFand 'S

perpendicularly above the cylindrical portion 32.  The automatic air vent valve 33

functions to draw air from the inside of the bypass pipe 3, and at least its inside is
configured of a conductor, so that it serves as a connector which transmits an
electromotive voltage of the electromotive device 5 to the outside. In addition, the
automatic air vent valve 33 is provided on the surface of and perpendicularly above the
cylindrical portion 32. The automatic air vent valve 33 functions to draw air from the
inside of the bypass pipe 3, and functions to prevent rupture and leakage due to an
excessive rise in the pressure of the electromotive device 5.

[0027] (Rotor 4) The rotor 4 is configured to have a multiple cylinder structure 41 which



"11 Is freely rotatable about the axis of the pipe, and a nunber of fins 42
formed on each of the cylindrical surface of the multiple cylinder
structure 41, the fins 42 have fin faces extending in the axial direction
on the front and back side thereof to inpart rotation force to the rotor 4
itself by receiving fluid pressure on,pne of the fin faces, and have
twsted fin faces so fornmed that the angle of attachnent increases or
decreases continuously or stepw se. Especially in Exanple 1, in a dual
cylindrical structure having an inner cylinder 412 and an outer cylinder
411 whi ch iafrecly ogatatdé abont deeRisof Herpipeaamp] amahber pf Hiis 42 fosmédsorf ¢agkedf al ong t he
radi al dir, QR I : i } r and the
outer cyl |tﬁ%ée}rl IQQT%]E S#ﬁge S%Ith% g’l(a?t{p l@%?lﬂ?(?ﬁghggr?&q Q%Egg%h% g%{%aff nIA%gevsvhen seen in
a cross séstending e awh@ﬁlrem*@ orping frent-and baek sidecthgreal to dmgatrasatioandi ng
spirally abreto thbeotaxd selffbytrbivimgBuiadlpeRgiré beowexéfshofin faoes, phdleavby a
constant c¢h of t A Lnner cylinder
412 and terorreesiF R e b ST PR bR Sebiael TTEL T the

axi al di r eeniimeugly ot siepvbp e Espesamatin Examplar einjarduiel pybindtiead strysturtie i nner
cylinder 4}2ingnd idnBecydinti@r4 10 ¥hd Belsdterdllinddd 41 D whitl aveddakBPlo caéttotha! i zont al

arrangenent . 02 El ectronotive,.device 5).The.electronotive device 5 is
conf i gur ed A ﬁtg\?g]ﬁflég 8‘8% 31?’“%&1elracg% Hf’%ctlﬁ)é}soigleicﬁh%deﬁ%?‘ltyvg%nn{hg&nernanner ina
posi tion clybsder #b2 arthoouter cybinddrad & oThe Herabiytodfine sl dispdend radiallowherhe r ot or
4 and woungde £l A KEBbh Yank heBiddUWIRR! refectiviPBrankbfedttifle HRhlly 52 di sposed
ina non-c%nt act manner in a gﬁglt] on close to the | pner fﬁ{:‘je of the inner
cyl i nder 4Poutdhe Pizofihe pipe along fig s ohthe dRe B droersiprtynange o Higmbase oft ¢ ur ns,
t he gener attachnienapatidds to eieanmir egliidee4 Ddndrnthcaitér cylindend 11 hleng mpiaglecoi | 52 in
the form . r . i :0aXI : he rotor 4
w thin t heoalnbicen HLAFRANGDRYR M AR by AT AR IR AR T T ve
vol t age byh¢ imaergiyfinder 447 pndsthe gutgr eyhiaderdd b in inghe vestical andtherizgaigl wi t hin t he
gener at or afrgaag@ngﬁl:_, and to allow electric conductivity by wire to the

automatic nt valve 33 in.an upper .central..part. of the rotor. [0029]
(Det ect or [g%zg]‘léﬁgec'a%rfl%é“teoq?v € ?QT‘&%WF%{E‘P 3&6 oefwcﬁ‘r?l ﬁ%‘é‘llg\l/‘vrgfi téor Ear%cg?eophone 61
and a r aditdrepil §bdispesed i engrosathct mannseingaRestige clasaty the outavwriger eft ed in

the connecghi Gitecdy i@ i NBF B ER61 fhndbRouNdRpBAIrRENYRS A tet 8NEMsOBPOSI Ng
connection flanges 1, A detecti ortion of_.the

structure 11 of, gg on tg

under\/\/ater‘n?‘ﬁr(??'é)% {061 Bt 3 RRTESONFASt MARNCR i PoSHIOP&IasE Ne FBFY 12FE0h nner frame
pf t he _corthehmérmylindmhil_bn_fuhgromtét;lahdwvomm Mp&@aﬂymumbdrsftumsgém tha_n t he
i nner di a{%ﬁ%to?fran"n@@F H’étﬁ#lﬂ)g’th@tﬂﬂerl%ﬁ‘ﬂ deslthe e BABYE QR forthlopgr  out si de

t han t he ner dianeter o0 he piping (Fig. 2). The underwater m crophone
61 and t hedoublgifmesnd §@H‘Fé‘2ﬁr°°6’2‘aﬁ¥ #q fﬁ@éﬁrbbbﬁhaf‘&ﬂr 4 Mthléé]?,ﬂrﬁ%letfﬁ@econnect i on
cushi oni nglt B‘,&ﬁs@][sb alr)]rﬁ'lglu?ed?l’iat&l{bﬁblétlﬂsfnbﬁmcﬂiageb)athd odeysl 5 e thé thaer 4 onl
respectivel vi,z50f .t he .self- r . and only
he et cordolin2dt ceia 3l ASMEIe SRR 50 0nd PO AR, SRR o0 ©
sensor 0 cuife lodhesutergeticeadr Yopt YaAlvntp ingn uReer gentead prroaf e gitett s on 12 the

upst ream sisg] (Bec@PY B RES bGEcnfi@red Of irfhiehvaiferWhitdpRaeib1ahlier . As
other forns,. h r\wat er mcrorpﬁil'one 6 or the radiation

one that6 as g{rly t he unde
sensor 62, GAROT SFATOr 04 eXRased the Bastagerand I MEPaed 0 e PN 61 and a
spar e undemusEbeing matrieblomppedbetweeo aflangeatriposing structure 11 hithe hemmeeteondet ect i on
portion itggbls S AA&sdiBh@ortAPHe unBesRIMiGophond pRAMELs ih YRGx{AdI ati on
detector 6M and fa rTZhnhOl e handl e-}\ﬁ/ge le i ndrical vibr Elwgn detector 6H are
al so pr ovi HEQUIhITRR EcBR Same af fhenfoRractpy £es lqnalféé?at?fr-ﬁlg. pse qiyBAe |t
shoEI d bﬁ i8 Girgxt thidnahe ifrlhérfdizdﬂétﬁﬁifithv’piﬁihg,mlﬂﬂ pedvideldiwa ghditionfugtha@utsédeat i on
with eac . f . t he. phyeli i i rts at
bot h ends CHLEofter SANERERRe Bru PR U EpdeaenlUBRCELARIRET 'S %, e
posi ti on oRdigéencsensar §4 agstingqsroralsd &ireach efyihecogngqtion sushipningyBae3ledZ as t he
di stance fdoMe UpstresfiRRIOaid Bbwi@edm SRI6 regRctrRis of the kéINpEWET @nerbiiins
synt hesi zed wavef orm can be Lyl I tgrteq. W th a ctorrel hi on f ornul a category
P e ariptBkmsaeiht Gr udprie SrErtiolciebo R i piatls SeaE" aashon
i nt her i ghtgegeratidmitypé Piping sondoy Genap b ytrastpdiby baingiaghe defestiorygignals on



"[0032] By converting into the feature value shown in the right draw ng of
Fig. 9, the type of abnormal states such as whether it is | eakage of water,
a state that external stress is generated, if the value is beyond the

radi ation value in the surroundi ngs can be al so determ ned. The position of
the thus-specified abnormality signal ;and the detection type of the sane
can be indicated as diagnosis results as shown in Fig. 10. For exanple, in
Fig. 10, the abnormality signals detected froma sensor GL are in two
portions in a distance of 241.9 mand in a distance of 29.5 m

respect i veheypsfreamsitbandodgeimgeassresidointd avrelavioe wiihaeclodthérhe Asedter on pi pel i ne,
whi ch i nd' rﬂjfseéne tFﬁthggél’S]% mtﬁqﬁmﬁéroﬂxonle%%%eraé MBSQW?E,G ter

| eakage) the positions are iter per
i nut e andhaioﬁ Rsowi%wﬂp@w unflerweter nm%@qi@ewm@ a spape YWdpigvast migophese t he

draw ng, %1S§aﬂﬂmhatibndds@hlemlguﬁ£srtchmdau&ebcbrnen hefisgosnsors at both ends is
shown in t itl1o ration of the

fo S fiG,po n
abnornal i t@&f}gn Fﬁ%ﬂ]%l eahpﬁnﬁl é/p%lfafjfagf)réﬁ te%tg (i’:)l\r/lanéumaﬂ%le Eerﬁﬁ % P&ection nane,
pi pe type cybmdisalvibrtier desgosor 6bi gre aldp arpwided on secmanbaledideMimlescribpdriater e
i ndi cat ed (fig0933] Such a screen, for exarrpl e, as an indication screen of a

di f th te t t f th t
o el ﬁi@@@#@&o H bk MG R ded Pt P Bt o RB S g ot o o
an indi c atotirer atchoth erdis ofitha pipelisahaithe wetipe pats@t both eadictherieofin so that, shown in
Fig. 8 the sl?d%ﬁﬁ'nflﬁ the RGH Ehlan'fh f F@%@e{h@bbﬁﬂoﬂ)&f éeh@ra@&ﬂ&l"tﬂ@éﬂn%%naﬁﬁﬁ

i ndi cated as ata n t.he rangenent data of
pi pi ng. Féfg“é%éﬂﬁ!: épeclfjﬁ & the dé?ta“f:‘ﬁg' ‘Bdg iﬁgﬁ(}{gg‘? (3\}5#‘&101} %@Eage is specified

with a stdurthéraped thiabindesized winafortedandbe filtared evithiccosie asion fdguhear the | ef t
0 bR EEP Mol A LD chiEacia WG JTARAE Bl Wklln REDSA 52

i nedi at el ower corner in the map.
The det ect @ffwamampbfﬁmgﬁwgf@ and G3 are conbined with those

fromthe g Q}’y&oﬁ&erﬁﬂ@m@théﬁiﬂb& wg&:t,howmtlmt@qrghematm@bmg 9, thBeype t

specify th e of at| t abn tection si gnal S,
oha- ovor | dpptrPe e lEL R Ry 8 NP IR s bl BB o vt o

| eakage i genereled,df dd valBors @xmqiheradiﬁympwaiucmmgsmhdhgma@ebmabn in the
measur enenfetehaiikd! erte poemﬁomemsapshm%aﬁm QWaﬂcﬁtﬁE@&@éﬂoﬁn operation

can be perfor d Mor eo et ect’ion | 5. of the anount
of radi gaéﬂ?e\ﬁ {hF %P’escia’@ﬁ "§‘°8’>f/’d ?%‘?t W“d’h E& 3:88 map,

danger ous exagplonndan 1bghs p)lﬁmrrhalayl slgaaisidaagqéfrbmd seiesboGil aredntwes and ot her

i nformati ; ce 7) The
dat a nmana rtmeﬁ%tgl "gae(\jf?%g&?df@m con?7qi lﬂ% gﬁ)dg) 1o ?f\%}l ?Enpegﬁ&ﬁ@? O?Ig%rmev\hl ch
anplifies F&Plﬂéﬁe@é‘?rl%ﬁ“ engTida Oft%seﬂ!ll%‘ RiBgliner Vaich {dicatss K abe%'mw‘ér ts the

anpl i fi ed asid@Aalof leakepe Farthdunsetiwdt@rleaBige) bf the dlusdhwvitkin tiRepipé i tionver t ed
anplified signal 5] Th RN an ower
receiving p&e'\%l @sear§5%Q§ 61 Pgné%rg\glgllfo o3 t‘f afﬁ%&%\{%ﬁg&veg finép s?gace of

Wit hin rrarmmOétl@tdrwngaraeschqmc@&i]ramneOf ﬁhammﬂmqwmg@em@rs(ﬁé eigenisied into a

nmanhol e buhbfn idthé r&ﬂmatuaferanmwsaécm& dlomfgmrmmaph@ abh&nmltyas
transmtter 73% vver receiyi gl??qma Aatta ee to ascenglr?gﬁ %

i ncoming P gadigate é’ﬁﬁ FAEq%8n FHECH AT R PR P RARRFSEEOT PEYEY pover
recei vi ng mpeghahetmamrgmeasusmenglraﬂmenmmwefcbr radio wave installed in

bui I'di ngs aﬁg s%t:ﬁygérwneﬁor@ﬂglﬂ@e a@an?r}dma 9@?&4(: OPAWeD i cﬁ@ﬁar\sfwgf@@v' ce 8)

The power Tecelving device provid ery of the bypass
pi pe 3 or '%?Stﬁ'h@t 187 pystey pfthe H@Sf’é‘éf@em&’r‘i‘dc @‘5%‘“@ 18 ager@ly oot i ve

vol t age bymérierieg egtehofirickeba@dicated dbn ad dicapdweunteé or b weagirelnantce 8 starts
aut omatic ref t 0 JRSFagenent device
7 when thégg%gﬁ rﬁ@%g@QOﬁQ?Eﬂ§¥Pﬁf%%% ﬂnggﬂﬂ!&J % ﬁg annunt or hi gher.
When the ponamal t)’pﬁﬁpﬂi’ell@l@t?@ ag frfap d@qaéaldewrébeeplpméﬁdner@nétfﬁ@mngwebl vi ng
device 8 idatddrpismg.t tF%G‘eia@hpﬂ@@n Eli@tgl tﬁ@mmmmvasémebme Ts sped1REERth sensor
detection and tr @%VISS on H)hmm e%ﬂk% sesgrﬁ#nmnﬁlle c&on%un ed even when
the power SSHPPIRIIGF (e BOR! GTEVEBASEY % | %\ 038]

(Pi ezoel eceeand rpwidicst thg)ownéhqanezwlaetbtrd panspreek bmmedisely bal fsgaat e- | i ke
cylinder which is stuck and fixed on the outer periphery of the bypass pipe
3 of the generator, and is configured of a jacket body forned by providing
a plurality of piezoelectric elenents 91 in parallel therein along the
cylindrical surface of the cylinder. The piezoelectric elenents 91 generate
electricity by the acoustic pressure or vibration based on the fluid
circulation of the pipeline Pto which they are attached, and the

el ectronotive voltage generated by this is transmtted to the power

recei ving device 8.



"14 it should be noted that in a sunlit section which is a region in which
of the pi.ezoelectric jacket 9 is installed and is on the top surface of the
pi pe photosensitive el ements may be incorporated in place of the

pi ezoel ectric elenents 91. This allows generating power by solar panels on
top surface of the pipe, and generatizg power by vibration or sound
detection on the bottom surface of the pipe, so that enmergency power source
can be assured when sensors are out of order. [0039] In the periphery of
the manhole Iid M further a plurality of lid portion piezoelectric

el ement s Rd ae# theueft deverioornti wekk wipi dedldgtection dgnathfage cheseasorsotxs. This |id

portion pi afid %%lareé I’rrllb %l \%W{iﬁgsegt%%rg%es%ﬁsto?ss?ﬁll&f&ﬁ gﬁdsﬁrX*l%é lrlitg'e acoustic

pressure or vibra on pased on ur e around the
manhol e | icdrriJatiemwith Hiem, &l speciPothe tyipe of galeratige of the abrymalitydyrthe ted to the

power [ eC Qledéttih éﬂ@'}élsc%cﬁovefl Q]wnchEe ﬁﬁinfg‘nﬁ@“&i’thﬁlﬁ{ﬂﬁ&é\lr?t@ @o%lﬁ&ﬁofﬁomﬁr
generatin se LS Vi e Wi a l.i or checking or
mai nt enanc¥'Sf eaﬁiﬁ%e Bi 'Eji(l%[‘f ?Jr é‘?‘&Pfingﬁ‘ E@gﬂ%f’%h indiatiqnindhe nipe 2 i s

i nt er pos edneamrbmwtmemelelchwd?e appbeddciurstt gpitdrestomtilobmEraionget be e with t he
manhol e |1 rmee%”d Md?@ov@ﬁ%?o %tn&lﬁé{g&‘i‘s thhéaxﬁ&ﬂxft boMERGthayhave the
anplifier whjc afg.é%lgi detec I on si a Al D co vertgr which A/D
converts ﬁﬁé@ﬁaﬁP ¥ flon o, the ropd pgP, @ﬁ???éF%%Wﬁ@ﬁ ¢oRfstiedt s the AID
converted aa&pdlggfestedjdesognalhtes dnd calebl irtforaration han lsegddd ihdieated.A/ D converter, and
power rec ' i opart space
of w thi n%n(éﬂggflg?ﬁng ggell}?ae& ‘[onﬂaﬁ%h%t\é%%a%me?gé%gﬁ el g&hﬂg&ﬁg transmtter

i s att achdecluds anephifighwhich pmglifigs adetpction sigal, ag PLFPQY‘?YE‘WWBfC AR portion

pi ezoel ectebhergh 1Hie8 digaslcardd tr@Omard whickednimityae A/Dtodkaedranhol e i d
M and that p@tﬁf@ Lig portion piezoelectric elenents 92 generates
electricit acoustic pressure or vibration based on the use of the
road surf dl éfme@mhﬁﬁeA@mmp@ert ardl the pewrd redsi véngedeaice Bampedligetived t age i s

tr ants mt t E eftadtRd ilsh m\e@'ﬁar{ $Ra&d aﬁvvitqmdﬁmtme &ruchP42] [ Ex?rrpl e 2] ( O/e][ al |
constituti generatian ty neratijng, Sensor o
Exanpl e 2)[8(%@?1-5%%?“5"@“%\2&? F‘Zﬁéﬁgﬂﬁ?‘@ﬁpttﬂwbg‘p} ating sensor
10 of Examuhehe@ tothe nivehqle ddvta tramvmitter 3h far poearsiecaVihy SIgnq:llapacﬂngd tensor G
whi ch is 10LenpRg ﬁféoéﬁq,}gfyaﬂelaks@r@ﬁhém he gl%n@ 2Rl @%ﬁﬂmmﬂ% pdHe provided

either in a structure, a device or underthe l.il . d.detects
abnor mal i tPEAViRg Sigh UHNS EHE INgRAtenARs gwﬁmmw&?'s mtlmé HIgHEMY, the
sel f - pownerstgears digQd, Yype power generating sensor 10 including a pair of

connect i oilobhapges récemg@ev@cre%%@g@&&g&ﬂﬁ&ép&@ &3EPrRsl g si de and a

downstream's re;g he pipeline Pin
t he midst RsfiphdieoE® ypaaﬁpipﬁﬁ@r inpthe gicmityjef w%@ﬁ,r?@éﬂbarae%b%u on part of the

pi pel i ne RiQabmeait {dnagsBne elettedindtlvamgeise 3. This power receiving device 8
starts automatic power feeding to the detector 6 and/or the data management device 7
when the electric capacity of itself is a predetermined amount or higher. When the
power supply is cut off, the voltage from this power receiving device 8 is transmitted to
the data management device 7, whereby sensor detection and transmission of detection
signals can be continued even when the power supply of the piping sensor G itself is
shut off.

[0038] (Piezoelectric jacket 9) The piezoelectric jacket 9 has a thin plate-like cylinder
which is stuck and fixed on the outer periphery of the bypass pipe 3 of the generator,
and is configured of a jacket body formed by providing a plurality of piezoelectric
elements 91 in parallel therein along the cylindrical surface of the cylinder. The
piezoelectric elements 91 generate electricity by the acoustic pressure or vibration based
on the fluid circulation of the pipeline P to which they are attached, and the

electromotive voltage generated by this is transmitted to the power receiving device 8.



"151in a manner of allowing fluid circulation, a bypass pipe 3 having a fl ow
path branching in a bypassing manner froma position of the inner pipe 2
closer to the upstream side towards a spaced-away outer periphery of the
inner pipe 2, and nerging again in a position of the inner pipe 2 closer to
the downstream side, a rotor 4 prOV|deg within the flow path of the bypass
pipe 3 and freely rotatably about the"inner pipe 2 and itself rotates about
the pipe axis of the inner pipe by the fluid circulation to the flow path
of the bypass pipe 3, an electronotive device 5 which is closely fixed on
at | east ¢fshbeld bklheted fitaein £iuntivsetdosrewhickls aagibadewbich ofithe piezoeleamid er ent i al
surface of. 1 ot or i i j, DS ructure,
and gener é&cﬁég e9e1 ins alleé'ar?c{ is %nft}fe}c:‘ltgp Pa%{; b“ﬂg gl;bgtphg't%sén 1?1\/9§Ie91%n g%?l%Feast
either a emommd @ Pace g ﬁemzoweee@ #Plﬁgnta 81 CBhigalihSEsneraiiie ROET t he

i nformati e sefar ﬁd?neﬁbﬂ%}f ﬂiﬂﬁ&é Mahep@é enbgertdaan@lpewtef @,rmbtawen desouae 5
electrlcalg% conne tive I n anq;tlon at

| east eitf thchleo"cfg? E%{O(S'? S%faST‘ Ofttﬁ%plﬁ&ﬁé’r ?‘tgglgfg\ﬂ’?ygpo e\rlls%'“lemeBc acqui res the

i nf or mat i @esucdd wikea sefsectaroowitof velest at e by the el ectronoti ve device 5,
wher eby tfm 'Iﬁ%%ﬁﬁhe?}oﬁth@nﬁﬁ&ﬂé@d‘ﬁﬂﬁﬂ'ﬂﬁr@ mm ach \egbd ne P or the

surroundi n f th i ted Th|
const i tut iP amt%glff@ @B%F@tbé‘”g‘i%weﬁ’fe%gfwﬁieéi W@Fgfell‘_:igm?fet igtsor 6 or
power r eceid\portganqﬂmoelectﬂc elemichted2cgenetict ultectumty)lby ﬁtheccatsm/premeﬁrml elis

rermved Wtﬁgc atbakaeoghaé oqmeerg{,cpturécé aotmhy%qholeﬁdm ahiifhigbove Exanpl e
1, isto oVl ﬁge structure, or Vc\g/%en a pall’ of

fl anges #GtrP@gtl‘ffa‘éqltégec'éﬁégP trRpYmiged todhg BOWRE regefyin that in Exanple 1.
However , qooﬁ@]rtmte Isaﬂp@sbexfgehaﬁﬂiomgpca;bnw eddritingSensot Giinpiokidepinpd pige or ar ound

the pi pi n% 20k vt Et(ﬂ;or cl?e&kl t%gtﬁ]r? entah' oq?l]te ﬁéﬂé 6E§\Pte§’§ld§ m%n@?%o gﬁﬁgtl on of

necessari | rrovi ded |ve
acqui ri ng intee pipaf2ds interpesad en tltetpepeémeBter( n&@eéheatteﬂhw strHetugs| Vg r onot i ve

device 5 Qh@ﬁhﬁﬂd?@lhdbﬂ smeqate%a%géﬂ]ehh&vweeme te‘on #ovithe 5. In this

case, the devi ce the Lng
sensor, E (;@%Taf Beﬁtl?'}%grb% F%AH%C%\VR‘S v\(%%}br aev e t{%f: it is
attached tatnpﬂllﬁed agnaitadldthdtteaqsmptmg/hmdan@mmlﬁ['tb@MlP chvertod emplifigden at | east
the power st%%%ﬁ' ¥h Q&Iﬁ&Vt}eeng,lllfér EA/E\ébﬁ’sf‘eﬁjter ahd a(svca@&emgtdawé grgonsti tution

simlar to e e oyed. However, a
clhar gi ng fCBHE‘f"i"BlM aﬁFChFﬁén HONRPET l?aétc,s@??ﬁ Q'fd" g\é’i‘/t“ég‘oée gg’r“‘%‘t sel f na§ not be
necessar i |[§o4piripigipeidetablaricht eletiansmaittenie hifachtd e aniprold ¥ dndvurtherza f unct i on
of receivigg, ttg%fﬁhgs@mﬂgttgbet@ateél&ﬁerﬁt ilofitbd dnaBRAREAA LN N L e

el ectromoth Ve ui Fin e infornation ectronotive
state by tfh@héleé@tMoﬁ'ﬂﬂtthaiéhlélédp@élOBP'eIZ?Fl%"ﬁ'lfseléla%‘BS 9% E@CH&SQ@FBW"‘B may be

]prow ded vy thé &ohhe ﬁr&s@ﬁtgerstbtaﬁemaed@h ﬁllibeﬁs%e{hetrbﬁl faethde a@éuﬂ‘dltﬁdﬂgﬁs but a
unction 0 N normal i ties t.ni I t he pi ping
by & det edPPURCHERRIARE RECTupibESoltide t Bafoud Biheles MBI, (17 (048]
(Di sast er dgeice8ti on system of the present inventi on) The d| saster detection
syst em of [g(hg gggﬁﬁ@tz invention is configured to include a self power
generation é{ypﬁ %$ ng gﬁ{)r according to a one of the ab tached at
predet er mi (P¥aA FPRYIOR o5 Felt ARV EFRTFURY WP eﬁ@“ﬁ”?'@ﬁé?ﬁﬂ”e% " and a

- central mdiitoring system S which receives data transmtted froma dat a

"HnagenentMgﬁe V&S Zelpgmtet]gf&tﬂoﬂ%p%%a@f Senatifle &ens&! flo- o‘i’%pﬁ@rtﬁ"ﬂ%“ on

function and recel ves, an ectronoti've yol tage si gnal IS |3)
correl ati d?TCW‘tlﬁvea‘ﬁo'etsé@’élf’%lbtﬁE'D‘ég\%tst’%tﬁe"ht“iha‘hmr??%é “f“ihB‘rﬁ RIRginswer
recei vi ng fdey pr@etSrméthed fdd ptdvided eBlfdn $104 Srudhiré) aalesiet br p@vethe genad.at i on

functi on. e{n(a%tel:ts (clg:eo%ra?tllesn?chetp(i) 1h£' fhdthe gtﬁmu§)ilngs of the piping, the

self-power generation type power generating sensor 10 including a pair of connection
flanges 1 which are flange-connected to an upstream side and a downstream side,
respectively, of a section part dividing the pipeline P in the midst of the same, an inner
pipe 2 which connects a section part of the pipeline P between the connection flanges 1



"The'central nonitoring system S characteristically has a map i ndicator SM
whi ch perforns correlation processing of the electronotive voltage signal
and detection signal received respectively from adj acent piping sensors
with a sel f-power generation function through the pipeline P. so that a
position of generation of an abnornali y is specified as a distance between
two points within the pipeline P nipp by the piping sensors with a
sel f - power generation function, and conpares this distance between the two
points with the position information of the pipeline P input in advance for
map i ndi caa harannér%éﬂdwmgﬁudi GR6lation, ddlypat pips 3S§astngmfmfw patiebpnesent

et | On ih R bR AnP bt o hdbi P ARSIl Ao tn BRI e
central nonitoring®s Aha"sd ener asurenent

vehi cl e Ctpwards @ ppee¢ awng)ut@rmeupl@rzeqﬂhppmdr mbe B, aaqurgng agaelwu as/i ng devi ce

whi ch fon%sahsn bPthk hﬁaeﬁﬁbé 2 RRY&to %%m&&&n} stuydoetrcnbm ﬁgv@@m?hml the é he
Vi ci ni nail.l | nera an
i rect 1y HovernB B bishspipt of By FtBd 8o dedint B3 HrerSein) |

consti tut |rouatesﬁbcp|t tierpipeatxisadtiimeeinterghine yehevfltid circgletidnp oheefiovg paltb pfit i on
function gfe 3?‘)an El%@tr&h&'l%%e@ic& §‘%$h”§ﬂ% cﬁlgéﬂé ‘f‘iﬁ‘ed"b& & 1éhs§é?!hfer RevVer

generat|on f IO anp res I nvention
i's a pipi d@""éﬂr ﬁ@ﬁvalagwceé)rme&wquglf?rﬁret@ﬂ aagaéaoxaxhemtﬂr P 5%‘? sting

pi pel i ne Rohaitutingpheiiside bfhaeudtiry, and gemsrateedeatidityeyy thoiraaatdhrofidieur e or
under the gg fh'rh%d PGkt eﬁhe?%@i‘éfe&UFggr go»bé?%ééﬁﬁnfde%'grs\aIch&gH*?é?stth@” flanges
1 which are flange-conn tg ream si d ream si de,
respect | véF";@”ﬂ@ifonePf%éleFW?fa’letStaéﬁ'W plgctrgmeotivg devicgyelestiedliyne P in the

m dst of tohﬁne%ﬁ:ﬂ&mmne bleaafmcmv@ae@ce/\m' ah 284666t &aitfeahaeﬁetde@d&td@@rdr of the
pi pel i ne P, between c1:onn ctio ng fluid

P Poul ari R PE Sl R B H O e SBRSrionaf iR TRRBRPAG e B b possi ng
manner frcﬂlncaomgqudecmeéf whereby thaeituapiop ef the s¢ationed and coheectedpincinnd’si de 17
t ovar dfs a&m% s R lhbphgaé(e&é‘d the i nner pipe 2, and nerging

again in thelnner 2 closer to.the do) stream5|de a
rotor 4 prggﬁz%s amﬂwstawgnsrtutl&wndﬁf ¢ iSeompleisypnt et Ptttk frecly -

r ot at abl y deleotor 6tohpowernedeiyingdevtednd thet webtitutiot cfitisababobkampie 1 4 pe axi s of
the inner ,pip&dPY vhﬂeg af IeHAt%eCde'Ee%LHr%Hé ﬁ’i@ ubi&y, Taé‘Fntfxé %v@@&&nﬁﬁfe 1% Bypass pi pe

3, an electronoti evl ce is c osél on at .| east either the
i nner ci r gireddsstin she fanes %PB@“&S‘F Ofch?f‘@?enélﬂaglﬂﬁﬂé?@ﬁ{qnﬁln@ﬁ?? ace of ‘the rotor
4I or a fa%n%ﬁdi‘t&inl 1§uibensﬁ1nilzb€to %H%Slﬁldﬁ(aﬁfpldhe Hdwavet, ulf@mcna;mdf@eewggt es o
electricit 1eon .9 fhe r iy el Vi evi ce

ohioh 1o aPaialilles PR MTRE of Sl hebinthe B, ARSTH efldel S0V o8 0
char ges ameacméﬂ@ﬁﬁmaveot\hslllea‘zjéarwpltoﬁéieélaéétak%m@iwelyen@bebq rrevided i n' whi ch

t he pﬁwer mp@mﬁbm &mqlﬁﬁng%thh%fﬂm&ﬁ@dtmme&b&m@?«d smt%@byther nﬁar t he f
peri phery e struc y pair o

P omnaee | orfenaone &357 ShRRieAng o Bt ich PR ARSI mo e e e Had i

suppl i es pewethetppwehecduingideeco$ mahbe devided withpethd pipingosantoneut iay ged

si tuation gfrednb el ffom [HRRE He ;(lf;?la?géys&r &ORet it tatihe@lo Mk SARIaEknedet ecti on

system of the present invention
plping sensor.

[0044] Moreover, when at least the power receiving device 8 is provided, an arrangement
and a constitution similar to that in the above Example 1 are to be employed. However,
a charging function of the power receiving device 8 for itself may not be necessarily
provided, and alternatively it may be provided with a function of receiving the
electromotive force electrically connected with the electromotive device 5, and
acquiring the information of the electromotive state by the electromotive device 5. In
this case, the detector 6 may be provided within the flange structure or between the pair
of flanges, but a function of detecting abnormalities within the piping or around the

piping by a detection means of the detector 6 itself may be removed.



“In addition, the disaster detection systemof the present invention

i ncl udes -a sel f-power generation type piping sensor (including Exanples 1,
2) or a self-power generation type piping attachment device according to
any. one of the above attached at predeterm ned intervals of the existing
pipeline P, and a plurality of power F§ceiving devi ces 8 which receive
electricities transmtted fromthe self-power generation type piping sensor
/ sel f -power generation type piping attachnment, a centralized i ncom ng panel
8S which collectively charges the el ectronotive voltages by a plurality of
the power [00¢5 €Disastey ddevii@esys®Bm dfthegreseht inhentioent ral i zed i ncomi ng panel 8S
has a sw t"[%@'dﬁgstg%{egﬁon\@kt%% of e mﬁ?&%& 1B\9)enﬁz§r§ %chﬁﬁ%Hé’d"Bﬁ%c‘iﬁH%pJ y only by
manual operation ner at eline P.

[ 0050] Théelﬁ'lBBW@r &f—ammrﬂm Blﬁm@sprbﬁﬂsa%%\%ﬁoagy aner@féh%ﬁh%ﬁmm%atcr eates a
new ener g)préh%tebiﬁinegnﬁéﬁ/:ﬂﬁ bﬂgee;qsur;grmmmwptmmplebastzg ,@yid ageitte nature, or
conti nui ng_abnor mal j.t ction eneration
even in a ({mtf)rmg W(ﬂ n{%w% c V{%crelves 8ata§rans tt«ﬁae %ré)rg% data rx%%géngen?ﬁ%ﬁéee f - power
gener at i orof thepapipg grinseys thﬁlf1pgwph@tnaﬂat1@dfqn§tl@mm redefves @t provi di ng a

slyst tem wh ![efelatr&HEtH)\I'd Wa@ONEal WRichiid R c@freldh&ﬁ\?ﬁtﬁﬁn ElBctRoniRigt 9bltageer e

el ectrici

t of i
at t achmentaRTREL FREE B R reshatE S e AR e B Eee AP S hiRSSeT hes. of
wat er and gsseratge, fugotionngui shi ng agent pi pel i nes, gas pipelines, natural gas

pi pel i nes, Lt S ohridel Ik shuel s such as petrol eum and gasol i ne, and
i O(]Q(?]:?nest Or eor{/ rsg f)above di.saster detecti stemis fixed

coolmgplﬁ_‘F bg gpqgh

to the m cgptra MEN|ionng ysiew Sb‘f apagterighsally hase memdicaler PM Whish st r uct ure or
t he exi st ipetfommsuetreiadoPplouessiag of thetelvetromotinedoltagt dfrab arabdetaction sigyal Si gnal s

i nside an [ I ents of the
abnormal i '? GC%Wea rgﬁecwvel&%nph@b&gtsp 1@1‘3@ge:%rgrﬁﬁq@r&’%;ﬁfpgg%%%%&hg@y it functions
as a conpr@W@ﬁsithreuabrth%pl@elw@d|5@fhabﬁpwnmfga%q@ronmfévélmqnaﬁhtm| toring

syst Iem arsge&m daa dw@fcaba@e&mww}ﬂﬂm@wltamhap@&melmpg@ tynde plptngl de the
pi pel i ne

Pe I'S 1 e(]jtl OWCp Nne. % (¥ 10 andséar%t a6rlés IIB{SeCl\{S zll’]ntcég tIhE or I ng
system can"he ‘H)}W% ROV B R \"6 RO P pelines o iter and
sewage, aitwpopintsfwith the postion infirinaiagn ¢fald pipelined, mh'ﬁsmdvanceffatmhp ties,
evacuat i onydiggichi ties, port facilities, national inportant facilities, and
evacuation filterin f aci l.Lities 0052 Far exa t he ing sensor of
t he prese Wﬂrﬂ“@ﬂfsflgﬁ d%&ﬁt‘%bsyﬁﬁg’t(glﬂ?eéﬁ Btrmfﬁnﬂgﬁgﬁisé’ pﬁ?}’rlﬁieg’d'e H’h%er t he
ground on rhéasurbmetochidef@apapded math tharcenoaisdnitecing aystin Beod sclGpawee
preventio H&Qfohor'gﬂggne%}f&rgﬁ tv'eﬁ'lcfehi B aqpa%gllmgbblﬁ&t: §%de%9)OJ &rethi ch pass

or trespasses t ense ine can det ect usi ng the ground on

t he bor derregéfiagdeyiqejwuchsonperisiophs %eéfqu%g@}efatwpmg}pmwnmwmj sensor of
the pr eserulcmﬂfyvanm PiPelaRIP deviatisan RpMhadtly is@eMutateaid diRaty aceipaner
generators lpower generators, hydraulic power generators and plants
i ncl udi ng C{hese Vi'ces. This allows catchi ng any abnormality in cooling

pi pi ngs, flO&8] [Etﬁm}ﬂgé] hydraul i ¢ pi pi ngs, reactor cores, combustion

devi ces, Rme{allgsm&@fo%ﬁ pipitE ditheHnsdnt HdvickOwied @gdlrﬁpov&e@@éé}atimrmmﬁ, by
installi ng {e%él ty of piping sensors on each of underground pipelines
spread | i cross urban areas and the like at regular intervals, the
pi pi ng senHmrpxmaglatbehmprardatnedwah agel$pswergedenatiorefupetomni vech isibxamalecr i ne

prevent i on,efriBnbleAbarése in AsHigh 1spar1:ﬁﬁlih%§ &ﬂm%h%bic@%hlcﬁlqgﬁﬂrpd:s%t her nor e,
the present, | nventl Qn IS not él m te and

ﬁng escri hed above,
ext ract i onVigHn BiegxisHpg Pipelingylos a pre Etﬁﬁ'b‘i“ﬁ% yig peovidegisit ?fl“é??‘é‘t‘?t“rﬁﬁénges in
the order widetthegpundans dscoafigatediongeitde eputiofeomskiiénflinges Bwdicabier evi at i on

of parts Qange @é&ne&&g ooagf%,p@mg&mCﬁ@esjaglgg doBn LR ARTRIbechUL AR YR Do Mdle
J part d1v1dmg the existing plpelme P in the midst of the same, an inner pipe 2 which

connects the section part of the pipeline P between the connection flanges 1 in a manner
of allowing fluid circulation, a bypass pipe 3 having a flow path branching in a
bypassing manner from a position of the inner pipe 2 closer to the upstream side



" Expl anation of References [0056] 1 Connection flange 11 Fl ange structure 12
Connection cushioning material 2 Inner pipe 2h Continuous hole 3 Bypass
pi pe 31 Expanded di aneter portion 32 Cylindrical portion
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towards a spaced-away outer periphery of the inner pipe 2, and merging again in a
position of the inner pipe 2 closer to the downstream side, a rotor 4 provided within the
flow path of the bypass pipe 3 and freely rotatably about the inner pipe 2 and itself
rotates about the pipe axis of the inner pipe by the fluid circulation to the flow path of
the bypass pipe 3, an electromotive device 5 which is closely fixed on at least either the
inner circumferential surface or outer circumferential surface of the rotor 4 or a face
constituting the inside of the structure, and generates electricity by the rotation of the
rotor 4, a power receiving device 8 which is electrically connected with the
electromotive device 5, and a charges an electromotive voltage by the electromotive
device 5, in which the power receiving device 8 is disposed in the periphery or near the
periphery of the bypass pipe 3 or in the flange structure by the pair of connection
flanges 1 or near the flange structure, and automatically supplies power to the outside of
the device depending on the charged situation of itself.

[0049] (Overall constitution of disaster detection system of the present invention)

In addition, the disaster detection system of the present invention includes a self-power
generation type piping sensor (including Examples 1, 2) or a self-power generation type
piping attachment device according to any one of the above attached at predetermined
intervals of the existing pipeline P, and a plurality of power receiving devices 8 which
receive electricities transmitted from the self-power generation type piping sensor
/self-power generation type piping attachment, a centralized incoming panel 8S which
collectively charges the electromotive voltages by a plurality of the power receiving
devices 8, in which the centralized incoming panel 8S has a switching device which
switches to external power supply only by manual operation when any abnormality is
generated in the pipeline P.

[0050] The above constitution allows providing a mechanism which creates a new energy
by using existing equipment without destroying the nature, or continuing abnormality
detection of the pipeline P by self-power generation even in a state that the power
source to the portion where the self-power generation type piping sensor is installed is
shut off, or providing a system which supplies power in time of disaster in a region
where electricity supply is cut off.

[0051] The above piping sensor or piping attachment device can be attached to, in
addition to water pipelines of water and sewage, extinguishing agent pipelines, gas
pipelines, natural gas pipelines, pipelines for liquid fuels such as petroleum and gasoline,
and cooling pipelines. Moreover, the above disaster detection system is fixed to the
midst of the pipe path of the existing pipeline P in a structure or the existing pipeline P
buried in the ground, catches abnormality signals inside and outside of the piping, and
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El ectronotive device (coil) 6 Detector (Underwater m crophone or radiation
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analyzes the contents of the abnormality signals and indicates on a monitor screen,
whereby it functions as a comprehensive crisis prediction and disaster prevention
monitoring system, and can be operated to predict accidents inside and outside the
pipeline P.  Such a crisisprediction and disaster prevention monitoring system can be
applied to, in addition to water pipelines of water and sewage, airport facilities, railway
facilities, hospital facilities, evacuation facilities, port facilities, national important
facilities, and evacuation filtering facilities.

[0052] For example, the piping sensor of the present invention can be installed for
pipelines buried under the ground on the border defense line, and construct a 24-hours
crime prevention monitoring system. In this case, objects and people which pass or
trespasses the border defense line can be detected using the ground on the border
defense line or underpasses therein.

[0053] The piping sensor of the present invention can be also applied to nuclear reactor
power generators, thermal power generators, hydraulic power generators and plants
including these devices. This allows catching any abnormality in cooling pipings, fuel
pipings, hydraulic pipings, reactor cores, combustion devices, power generators and
transmitting alarms.

[0054] Moreover, by installing a plurality of piping sensors on each of underground
pipelines spread like a net across urban areas and the like at regular intervals, the piping
sensor can be operated as a system device provided with a crime prevention function
and a disaster prediction function.

[0055] Furthermore, the present invention is not limited to Examples described above,
and extraction of elements, changes in combinations, abbreviation, changes in the order
of the processes according to each constitution and abbreviation of parts of constitutions
and changes in arrangement suitably can be made as long as the purport of the present
device is not deviated.

Explanation of References

[0056]

1 Connection flange

11 Flange structure

12 Connection cushioning material

2 Inner pipe

2h  Continuous hole

3 Bypass pipe

31 Expanded diameter portion

32 Cylindrical portion



72 AID converter 73 Transnmitter 8 Power receiving device 8S Centralized
I ncom ng panel 9 Piezoelectric jacket 91 Piezoelectric elenment 92 Lid

portion piezoelectric elenent P Pipeline M Mnhole |id S Central nonitoring
system '

19

33 Air vent valve

4 Rotor

41 Multiple cylinder structure

42 Fin

5 Electromotive device (coil)

6 Detector (Underwater microphone or radiation sensor)
7 Data management device

71 Amplifier

72 A/D converter

73 Transmitter

8 Power receiving device

8S Centralized incoming panel

9 Piezoelectric jacket

91 Piezoelectric element

92 Lid portion piezoelectric element
P Pipeline

M Manbhole lid

S Central monitoring system

SM Map indicator

C Measurement vehicle



"SM Map i ndicator C Measurenent vehicle 20 Cains [Claim1] A piping sensor
(G which is interposed within a pipeline (P) for a predetermned fluid
provided in either a structure, device or the ground and detects
abnornalities of the piping and the surroundi ng of the piping, the piping
sensor (G conprising: a pair of connggtion flanges (1) which is

fl ange-connected to an upstream side and a downstream si de, respectively,
of a section part dividing the pipeline (P) in the mdst of the same, an

i nner pipe (2) which connects the section part of the pipeline (P) between
.the connedilsiass fl anges (1) in a manner of allowng fluid circulation, a
bypass pi . i f - b i Mo EW-RP inhg manner from a
position @?“’"t"ﬁ?e‘“E?F\rﬁ‘léélgﬂ%ﬁébf%ggf‘%é‘gwg‘% ginﬁg)sl rhggﬁ??l&l e towards a
spaced- andyedstsraines pidgnayigedon eitha ajsnetprepfigydce o yhe gpwpdAdA grisefSagain in a
posi ti on abnéthalilienathdpipiag aR) the sosaunding df i genwashe sipimgseser (& rotor (4)
provided wi thi.n the flow path of the bypass pipe (3) and freely rotatably
about the CPWRrel?m%‘i pe (‘Eﬁ and itself rotates about the pipe axis of the

i nner pi pe tay of henrettifindlangesdll) which s flange-pennpetediosatupstesam side asdsass pi pe
(3), an el RKnErIRE Jike redBacticay, (0t h s¥dtio Part Gividimslk yipklinea®) inthainidseast ei t her
t he i nner ¢ i rcunferential fu[{f ﬁce Qr, ﬁﬁteri %i rey erenh.i a{Y iutr“)c ace of the
rotor (4) ?Saglef%{blé'"?é)ﬁ%et(iz e ﬁoqnﬁ(és SPAENFAT PHEC PIRC(IRG |) WERY gener at es
el ectri ci ttige topnedien dlatgesi(bnin @fmanher af ellowing 4ujd anedlaton, ladypdss pipeli®r a
detector ()i rafﬂavp&a\fﬁsraﬁaﬁlgg iwarwpisisglc ?%nsé)fr&@hg&i@&wtﬁ@mmpd nfornation

of an el ectronotive state t he ropotive dew.fg}%éﬁ) el ectrically
connect ed (4 §1Asef ipdhe PRsEiE sisfeiteruar %fﬂ?&e‘{%ﬁy QUEET RATIRIFT LT S HOET RIPS her ~ t he
det ect or ((8), and metpingoapainrin b@ositivn ofyhel amecpd @) clasaruo theslotvhstrdani sideprat i on  of
the electrg I . . i } y the
situation aorg%tghﬁié(?a‘}é .|d§\r/11gﬁn gﬂ%?oyoﬁgééﬁggﬁ%ﬁég%ﬁ?%@ &é,ﬁéﬁly Pﬂ%&@ rroundi ngs
of the pi péputithe npyr nipe @Geertitsslf rotpie abaut tie pIpeHXs 9 dhesiapgs piret@)thévhi ch i s

i nter 803 ediud _&iPdﬁlﬂhti@ﬁ t@thie SlowW @it MBE bypasy fide g@,rangldafreﬂsﬁwdévﬁe@)f : ui d f
provided in.either astructure or the.groun t rmalities o
Phe. bt ot ng niftiseREeR R HRMHES: Binct 1S il HREnARRAGT RS R BREL™

conpri si ngrircemfragntiabfurigomeiagbe roter (#) @(rvgfg@ qonjtitwiniecthe inside ohgestradwgect ed to

an upst r eapy$kaaedrid@VEyshé RAMopifehe rB@?ﬁﬁ%ng\égieX%gﬁﬁeéﬁgr%@&bg g)(g;ﬂ fm e
| |

Connect 3 (1@ FOWEL G BhAPiEs (5 EieBapalTen e (PP BRI ReG A EEREEHRE Sfon
flanges ( By thaelactrmmise dofice(S) dvétricalliylconmberid MGl the élertronmtivy gades (5).pe ( 3)
o 9, R ARGt YRS, BB O L 4 e
peri phery lﬁgonﬂﬁé’ni of therelgstrgmotivs statg Ry theslegtrogotixgdenics )aviisevtthon of the
i nner pi ps&ith@)ondfseakctioned hrel danasddrpisins (Rjer the stvbwidingd pf the pipetied wi t hi n
the flow p@S g &Ieclte&e bypass pipe (3) and freely rotatably

[Claim2] A piping sensor (G) which is interposed within an existing pipeline (P) for a

predetermined fluid provided in either a structure or the ground and detects

abnormalities of the piping and the surrounding of the piping, the piping sensor (G)

comprising:

a pair of connection flanges (1) which is flange-connected to an upstream side and a

downstream side, respectively, of a section part dividing the pipeline (P) in the midst of

the same, an inner pipe (2) which connects the section part of the pipeline (P) between

the connection flanges (1) in a manner of allowing fluid circulation, a bypass pipe (3)

having a flow path branching in a bypassing manner from a position of the inner pipe

(2) closer to the upstream side towards a spaced-away outer periphery of the inner pipe

(2), and merging again in a position of the inner pipe (2) closer to the downstream side,

a rotor (4) provided within the flow path of the bypass pipe (3) and freely rotatably



"21 about the inner pipe (2) and itself rotates about the pipe axis of the
inner pipe by the fluid circulation to the flow path of the bypass pipe
(3), an electronotive device (5) which is closely fixed on at |east either

“the.inner circunferential surface or outer circunferential surface of the

rotor (4) or a face constituting the ? side of the structure, and generates
electricity by the rotation of the ro (4), and a detector (6) which is
di sposed in a passage of the flange structure by the pair of connection
flanges (1) or in a passage between the pair of connection flanges (1), and
i s capabl eboit tkieinaatpiged 2 pardlisitseit rotals sboynk pipe arBdIOf eledhned pipaiblylthd he f1 ui d

circul ati X! 1(}/\4:1 CI?J C?%oﬁ Po V\ﬁtllg 'ﬂﬁ%l IaP}eofP h%\%{p&l&? n%eu(g? ta[‘n%%mrgrﬂgtl \%rdeg% t r eam of the

section part, ion 1S or med
el ect r onotWhieh ldélpﬁQiE fiked on atrienst ﬂ@esih@ umer oircuptierepiéal Slé“&cﬁ Qh@ltierand connect ed

pi peline (dRbufferdnigl s%HEcE&HﬁHE et (@fortaffscemoﬁﬁiuhtn@ tﬁﬂlsﬂds ofi@k 8FlReke Py an

el ectronoti estate%%r %‘Xn{)ectrom{ve eﬁ % @gﬁﬁctlon si gnal .
[ O ai m 3] 2Rd gFNsraies ey WO&‘“QBIO hS&0taF éré‘ﬁg éll:eﬁtﬂr NG dh according
to clai m Migposed,in whassegerof thedlangnstectiroby flegpages cdnnestiontangpdl Y @d@maand
downst r eafpa§§agfbenm€éﬂﬁ@bew&#aénné‘caamaﬁg%s PRPARIIGhpbbIRBOGEkinyGt ur es (11) and

a connection S I On mat.er i | nt pose t ere et and t he
det ecti on dﬁE?F*t“i"b*Hg'I%)“ qosrelaﬂewalaﬂ&t dF'ﬁ‘i t'tOHéfV‘ the pipclne B 'bm ng
mat eri al (ubgeahi sndédt doehsweain dffte settbomgartpgpiosi ng structures (11) of the

connect | 0y WhABSER.cblr och G BrrFfeatRhO e AR ML 9, 35 fgPover

generation function acc erein’'t ypass pi pe
(3) cover sitsdioniohthssectivpedand (@mecf?ﬂ@mehé‘%j(l’éf)bﬁ‘ﬁGU‘F%dwng@f the pipglinet o t he

upst r eam SPyiR deRete@ bpaeledtdnidive catems ket dhdbvOlevidiqs) dHderdeRiciién (2), and
a cylindrical portion (32) whose dianeter expands toward the center of the
axis from™eh end of the pipe of the inner pipe (2), and which connects
t he expand€dmd] Arpépieg Sqnmrtwiﬁn%SeQ@ﬂ(}weagemtwnefmioofacqonéngﬁwéaimaln@r Zovers

the outer vﬁﬁ:’iélﬂ)t}f‘erdén&fctléﬂ"ﬂadg@ﬁﬁﬁn men@sﬂréanaa@dowmgﬁéaﬁﬁdldef s cuaag Itnhan ]
roug

upstreamb eline flown he conmuni cati.on

the insid E\P“{“h PB%‘B&ﬁa%%T SHP%PH%f éﬁ?aa £ PegUpPpCushioning ﬁ‘étef;‘g]i Q(‘ﬁhn cal

portion (3Rfrposed therbgraten, argl thoderedios pottivat(6)ds incestatgddntp thf ci rcul ation

flowrate c%ﬁﬁ&ﬂ@r?&?sh}’(\fn 'n'?atérﬂl? H E@getwgzgtﬁ ﬁgll e-[)lﬂﬁosﬁ)ﬁ tﬁ‘l&uﬁ%??ﬂr with a
h 1

sel f - power generation nct | on ding to c al , or 4, wherein
t he rotor ((fg')e 8Rsstirs Bangss () t pI e cylinder struct ure (41) which is freel y

rotatable @bm] Thégip ﬁll)glsSnsoﬁWiih hisels-powe) geheratimifunttimagbor@ingtth elaﬁlyhj Tdri cal
surface of hemélfnt flc? M enéﬁ{: vse}sr u%{l o%s glng ZthFI ro];fdg ar(o4gc} th g ye t Wi st ed
fin faces g OI’ ITE& l?'?, Ih% g creases or 8 reases
cont i nuousilgsento the ensitpare side prd ¢19@r toothP H@wwnean sifie oétheiimier pipe{ Heanst pe.
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which connects to the piping sensor (G) in the vicinity of the pipeline in which an
abnormality is generated and directly receives a detection signal.

[Claim 11] The a disaster detection system according to claim 9 or 10, wherein a
centralized incoming panel (8S) which collectively charges the electromotive voltages
by a plurality of the power receiving devices (8), in which the centralized incoming
panel (8S) has a switching device which switches to external power supply only by
manual operation when any abnormality is generated in the pipeline.

[Claim 12] A piping attachment device with a self-power generation function which is a
piping attachment device interposed within an existing pipeline (P) for a predetermined
fluid provided either in a structure or under the ground, comprising a pair of connection
flanges (1) which is flange-connected to an upstream side and a downstream side,
respectively, of a section part dividing the existing pipeline (P) in the midst of the same,
an inner pipe (2) which connects the section part of the pipeline (P) between the
connection flanges (1) in a manner of allowing fluid circulation, a bypass pipe (3)
having a flow path branching in a bypassing manner from a position of the inner pipe
(2) closer to the upstream side towards a spaced-away outer periphery of the inner pipe
(2), and merging again in a position of the inner pipe (2) closer to the downstream side,
a rotor (4) provided within the flow path of the bypass pipe (3) and freely rotatably
about the inner pipe (2) and itself rotates about the pipe axis of the inner pipe by the
fluid circulation to the flow path of the bypass pipe (3), an electromotive device (5)
which is closely fixed on at least either the inner circumferential surface or outer
circumferential surface of the rotor (4) or a face constituting the inside of the structure,
and generates electricity by the rotation of the rotor (4), and a power receiving device
(8) which is electrically connected with the electromotive device (5), and charges an
electromotive voltage by the electromotive device (5), in which the power receiving
device (8) is disposed in the periphery or near the periphery of the bypass pipe (3) or in
the flange structure by the pair of connection flanges (1) or near the flange structure,
and automatically supplies power to the outside of the device depending on the charged
situation of itself.



