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Paccmompenwr npobaemvl, conpogoxcoatomue euxpemoxosuiii koumpons (BTK) mennooomennoix mpy6 (TOT) napozenepa-
mopoe (IIT) amommvix snexmpocmanyuii (A9C) u npednoxceHbl HeKOMOpble MeXHUYECKUe CROCODbL UX PEUeHUst C HOMOUDLIO

cosepuieHcmME06anus KoHcmpykyuii 301006 oisi BTK.

The problems encountered in eddy current control of heat exchanger tubes of vapor generators in nuclear power plants
are considered, and some technical methods are proposed for solving them through improvement of the design of eddy

current probes.

Kounrposp TOT III', kak u3BECTHO, BbIIOJIHSETCS HA
AIC ¢ nomowpio zongos (1peobpasosareneii) BTK,
KOTOpble HMEIOT KOHTPOJIUPYIOILIYIO [OJIOBKY, rub-
KUl yAJUHUTENb U 3JEKTPUIECKUH COEMUHUTED.
Y THHUTEND TPEUMYIIIECTBEHHO BBITTOTHIETCS B BU-
nie Tpy6uaToit 060JM0UKY UJIH MHJIHHIPUIECKOIT CIIH-
paJiu, BHYTPHU KOTOPOI pa3MelleHbl 3JeKTPUIECKIIe
Kabeau CBsi3U [OJOBKU € DJIEKTPUIECKUM COEU-
HUTEeJEeM /ISl HOAKJIOYEHHUS K KOHTPOJHPYIOIEMY
npubopy (puc. 1, a).

JlJ1s mipeoTBpallleHusT HABEIEHUS DIEKTPUIECKIX
moJiell, KOTOpble OTPUIATEIBHO BJIHSIOT HA KAYECTBO
CHIHAJIA, CBSI3b IOJIOBKH C 9JIEKTPHYECKUM COEUHI-
TeJleM BBITIOTHAETCS KOAKCHAJBHBIMU KaGeJsIMH IO
BCeil AUHe VAJUHUTENS, KpOMe MEeCTa COeJUHEHNS
C TOJIOBKOIi, T/le 3TO HEBO3MOKHO, TAK KAK KATYIIKU
TOJIOBKM WMEIOT MPOCTble TOHKWE U30JHPOBAHHBIE
mpoBojga. llpu 9TOM TPOBOAA TOJOBKHU IPUCOEMHSI-
I0TCS K KOAKCUAJIBHBIM KaGessiM, KOTOpbIe BHYTPU
060JIOUKHI UMEIOT TPSIMOTUHEHHYIO IO CYyTH WU CJIeT-
Ka BOJHUCTYIO (popMy.

YuureiBass, 4To MpYU HAMATHIBAHUHN YAJTUHUATEIS HA
6apabGaH TpsaMble KaGeJqn PBYTCS 3a CY€T TOTO, UTO
JITMHA UX JTOJDKHA OBITH GOJIBbIIIEe JAJUHBI 0GOJOYKH HA
Pa3HOCTD IMAMETPOB HAMATBHIBAHUS, YMHOXKEHHYIO HA
quc o T, WX JEJA0T BOJHUCTBIME [ 3AMacd JJIUHBI
kabeneit. Ho aTo maeT xpaTkoBpeMeHHBIN adekT, To-
ATOMY pecypc paGoThl TAKWX 30HOB HEBEJHK.

TexmHooTHsI UCMTOTB30BAHUS 30H/A TIPEAYCMATPU-
BAaeT MHOTOPA30BOe HAMATHIBAHUE YJUHUTE/S HA 6a-
paGaH ¥ CcMATBIBAHUE JJisI MEPEXOJa HA KOHTPOJIb
ovyepenHoil TpyOKH, KOTOPBIX HA 0GBEKTE KOHTPOJIS
Teicsur. U Besikuii pas mpu HAMATBIBAHIE HA 6apaban
MPEABAPUTEBHO TPSIMOJUHEHHO PA3BEPHYTOrO 30H-
J1a, B KOTOpOM AJuHa Kabejeil 6/uM3Ka K Jiante 060-
JIOUKH, KaGeH MepPeMENIAIOTCST OTHOCUTEIBHO 060I09-
K B CTOPOHY HAIMPABJIEHUS HAMOTKU. ITO TPOUC-
XOJIUT 33 CYET TOTO, YTO OHM HAMATBIBAIOTCS IO [IH-
amMeTpy, pasMep KOTOPOTO pPaBeH Auamerpy GapabaHa
MJII0C, KAK MUHUMYM, TOJIINHA 000JOYKU. BHyTpeH-
HUEe BUTKH OGOJOYKHN YKJAIBIBAIOTCS Ha OGapaban
BILIOTHYIO, A BHEIIHNE PACXOSITCS PAAUATBHO OT-
HOCHTEBbHO IeHTpa 6apabana, 6aaromapst 4eMy Cpej-

HSS JIJINHA BAOJH IEHTPAJBHON OCU CIUpATH yBe-
guauBaercss. TakuMm o6paszom, Kabean 3aTSTHBAIOTCS
BrJIyOb YIJUHEHHOUH OGOJOUKH W TMOTOMY TIPHW TPO-
U3BOJCTBE WX 3aKJAaAbIBAIOT OOJbBIIEH [IWHBI, 4eM
crmpaib 06010ukn. 1lpn pasMaTbIBAHIE UMEET MECTO
o6paTHBII TIPOIECC: CIMPATD 34 CUET YIIPYTOCTH CKJIa-
JbIBaeT BHemrHIe (OTHOCHTENbHO ocH GapaGaHa) BUT-
KU ¥ BO3BPAIIAET CBOIO TEPBUYHYIO JJINHY, KOTOPAS
Temepb MeHbIlle [JIUHBI Kabeseit. Kabemn, 6olee
JUINHEBIE, 9eM 060J0YKa, HE MOTYT BO3BPATHTHCS
MOJTHOCTBIO B TEPBUYHOE IMOJIOJKEHWE, TAK KAK OHU
yIKe 3aKpelenbl ¢ 060X KOHIOB. B mpoiecce pas-
MATBIBAHUS KaOeJ Il CTAPAIOTCS PA3MECTUTHCS B COK-
pareHHoit 060J09Ke U BBITHOAIOTCS B TIpeieiaxX BHYT-
pPEHHETO MPOCTPAHCTBA CTIUPAJHN, CTAHOBSICH BOJIHUC-
ThiMU. Tak Kak KaGegum 32 CUET COMPOTUBJIEHHUS OT
TPEHUsI HE MOTYT BO3BPATUTBHCS MOJHOCTBIO B Iep-
BUYHOE TIOJIOKEHUE, UX BOJHUCTOCTb YBEJUINBAETCS
B Hampasjennn K Gapabany. Ilpm mocremyiommx Ha-
MATBIBAHULX HA 6apabaH ¢ TIEPBBIMU BUTKAMU KaOesu
HAMATHIBAIOTCS B BOJHUCTOM COCTOSIHUU, A He B TIps-
MOJIMHEWHOM, KAK TIPU TEPBOM HAMATBIBAHUU TIPU
HX MOHTa)Ke, MPU 3TOM YiKe IMOocJe BTOporo obopora
OHHM HE WMMEIOT BO3MOXKHOCTH J[BUTATHCS B HAMPAB-
JIEHIU TOJIOBKU U OCTAIOTCSA B TAKOM COCTOSHHHU. Ta-
KM 06pa3oM, Ha cJeayronme o6opoThbl CHOBA HE XBa-
TaeT JINHBI Kabejeil W MMeeT MecTo TepeBUKEHIe
WX B HATpaBJEHWMW OT TOJOBKM K Gapabany. Ilos-
TOPHbBIE PA3MATHIBAHWUS W HAMATHIBAHUS TPUBOJAT K
TOMy, ITO Kabesu ere 6oJjiee MHYTCS W CIBUTAIOTCS
B HAMpaBJEHUU OT TOJOBKU. Pe3epBa JUHBI IPO-
BOJIOB HE XBaTaeT W OHU PA3PbIBAIOTCS, YTO BBIBOIUT
30HJ{ U3 CTPOS.

[TpegoTBpaTUTh 3TO MOKHO HECKOJBKUME CITOCO-
6aMu, KOTOpbIe OBLIN UCIBITAHBI HA MOJEISAX 30HIOB
(mpeo6pasosareneii) HK325 tuma BT3-10,8-18, pas-
pabotanubix B OKTDB MucTuTyTa 3/€KTPOCBAPKH UM.
E. O. ITatoma HAHY. Ha puc. 1, ¢—z mpuBenennt
MpPUMeEpPbl KOHCTPYKIINU 30HJA ¢ HAKOTIUTeJeM Kabe-
Jeil B BuUie KabGeJbHBIX Crupaeii.

Ha puc. 1, 6 xabenu BBIMOJIHEHBI B BUJE TapPbI
MPSMOJUHERHBIX 10 CYTU Y4YacTKOB, KOTOpbIE uepe-
JIYIOTCST ¢ yUacTKaMu, Tie 06a Kabesst COBMECTHO CBU-
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TBI B CUPAJD 10 (popMe MHINHAPUIECKOH
TMPY’KUHDBI PACTSKEHNS 1O CyTH C NPUMBI- -~
KaHueM BUTKOB B TEPBUYHOM COCTOSHIH.

I1pu atom o6a xabesist 6 1 7, KaK IIOKA3aHO
HA PUCYHKE, CBUTDI [IapaJlJe/IbHO BIIPUTBIK
BOKpyT obIeil ocu, 06pasyst o6IMyI0 CIim-
pasp 8 omHoro mmamerpa. Ha pmc. 1, 6
CIUPATBbHBIE YIACTKH KAXKIOTO Kabessd aB-
TOHOMHBI. OHH BBITIOJHEHBl KaK OT/IE€Jb-
Hple cuupaju 9 u 10, HaBuTble BOKPYT
napaJuiesibubix oceit 11 u 12 n cMenienbt

[0 JUIMHE /10 Pa3MelleHUsl B 30HE IPSMO-
JITHEWHBIX YYaCTKOB apyroro kabems. Ha
puc. 1, ¢ TpsSAMOJUHENHBIH YYaCTOK KaK-
Joro Kabejs pasMelnieH B cepeluHe IIU-
JUHAPUIECKOTO TIPOCTPAHCTBA  CITHpaJie-
BUZHOTO YYACTKa JIPYToTo Kabess Mo cyTu

8

1210

BIOJIb OCH CITHPAJHN APYToTo Kabeas. Mex-
Iy TPYKUHHBIMH YYaCTKAMU CAeJaH OTC-
TYT 13 [Js iepeMenieHus TPU PaCTSIKEHIH
crpaJei.

Takast KOHCTPYKIMSI XapaKTepHU3yeTcs
TEeM, YTO B HAYAJBHOM COCTOSTHHUHU, KOTZIA
30H] HAXOAWUTCS B MPSIMOJUHEHHOM MOJO-
JKEeHUW, KabeJabHble crupatun 8, 9 u 10 0
CKATBI TIO CYTH [0 TPUMBIKAHWUS BUTKOB.

[Ipn mamarpiBanum yaauHuUTES Ha Gapa-
6aH B TIpejenax Kakgoro obopora Gapa-
6ana KaGequ KOMIIEHCUPYIOT HETOCTATOK
JUTUHBI 33 CU€T PACTATUBAHUS CITHPAJIEBUI-
HBIX YYACTKOB. [IpH pa3MaThlBaHUM 30HIA
¢ Gapabana crimpasu Kabesell CKIUMAIOTCS
B IIpeflesiaX YIPYroCTH U YMEHBIIAIOT CBOIO

Puc. 1. Cxembl konctpykimu sonja (@), usroroacuust naxorutesast (6—2) u Bbl-
nosmenns kaGeabubix crupajeit (0): 1 — KoHTpoaMpyIolas rooBKa; 2 — 3JeK-
TPUYCCKHUIl COCIMHUTEb; 3 — Y/UIMHUTCNDb; 4 — CIUPaTb; 5 — 3JIEKTPUYCCKUEC
Kabeau; 6 — HAKOIMWUTEJIb ¢ COBMECTHBIMU 2-X KAOCIbHBIMU CIUPAJISIMI;, 6 — AaB-
TOHOMHbBIC KaGeJIbHbIC CITUPAH; 2 — KaOebHbIC CIIMPAJN, OXBATBIBAIOINIIE CMEXK-
Hble Kabean; 3 — oboJiouka; 4 — MetajanvecKas cnmpaib; 6, 7 — Kabeau; 8§ —
COBMCCTHAST CTIMPATb U3 /IBYX Kabeseit; 9, 10 — aBTOHOMHbIC KaGeTbHbIC CITHPAITH;
11, 12 — ocu cnmpasneii; 13 — OTCTYN /ISl TICPEMCIICHUST TIPU PACTSIKCHIH CITH-

JUTHHY BMECTE CO CIHPAJIBI0 OGOJOUKN.
Ilpn TOBTOPHBIX HAMATHIBAHUSIX ~PAa3MATBIBAHUSX 32
CYeT CIUPAJEBNIHBIX YYACTKOB TPEAOTBPAIIAETCS
cMellleHne Kabesell B OMTHY CTOPOHY IO UX Pa3pbiBa,
6aarofaps 4eMmy pecypce paGoThl 30HAA 3HAYUTETHHO
YBEJTMIUBAETCS.

[lis BoIONTHEHNST KaGeTbHbIX CIHpaseil Hanbosee
KOMITaKTHOH hopMbI, MOKa3aHHoH Ha puc. 1, 2, mpea-
JIOJKEH CI0Co0, MPOUJLTIOCTPUPOBAHHBIA HA puc. 1, 0.

HamarbiBanme ogHoro KaGess B CMHUPAJb BOKPYT
MPSIMOJUHEIHOTO YYacTKa BTOPOTO KaOes s TTPOBOJIAT

paseii; 14 — MOMOJHUTETbHAST IIUIUHIPUUCCKAST JICTATD

COBMECTHO C JIOMOJHUTEJbHOU MHUIUHIAPHYECKON Jie-
Taapio 14. OHa WMeeT 1Ma3, B KOTOPBIH 3aKJI3IBIBAIOT
KaGeJab 6, TpeIHA3HAYEHHBIN IS TTPOXOJa BHYTPU
CTIUpaTN, a TOTOM Ha 3Ty JeTadb BMecTe ¢ KabejaeMm
B T1a3y HAMATBIBAIOT BTOpoil Kabesb 7. Ilocme Ha-
MaTBIBAHUS JIeTaJb {4 cABUTAIOT B/JOJb €€ OCU 1
3aKJIAABIBAIOT B 113 Jpyroii xa6ejb, MMOBTOPSSI OIle-
panmio HAMATBIBAHUS ¢ KabeseM, KOTOPDIil 6bLT TIpe-
BapuWTeabHO BBIHYT n3 masa. [Ipw mpoemernnn BTK
B VCJOKHEHHBIX ycJoBusaAx, Hampumep, Ha IIT ¢ Ha-
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Puc. 2. CxeMa ycuauTe st HaTSIKeHUs KabGeelt:
1 — obojouKa yIMHNTENS; 2 — KOoaKCHalb-
Hble Kabem; 3 — MydTa; 4 — IpYKUHA; ) —
KperjieHue Kabessi; 6 — KaGesbHasi CIIMpaJib;
L — otctyn
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JUYWEM 3HAUUTETBbHBIX OTJIOKEHWH Ha BHYTPEHHUX
moBepxHocTsAX crenok TOT, koraa ycuaust mpu BBI-
TATUBAHUN 30HJA BBI3BIBAIOT PACTSKEHUE CITUPAJH
000JI0YKI, YIIPYTOCTH KAaGeJbHbIX CIUpAIell MOXKer
6biTb HezpocraTouHo. [ust Takux ycsaosuil pazpa6o-
TAHA KOHCTPYKIHS YCHJINTEJsl HATsDKeHus: Kabesei
30H7a, KoTopas NpuBefieHa Ha puc. 4. OHa mpemyc-
MaTpUBAeT TMOBLINICHUE YCHJIHS yAep:KaHus Kabeeit
OT MOJABIDKKH B CTOPOHY HAMOTOYHOTO GapabaHa u
BO3BpAllleHUE UX B IIEPBUYHOE IIOJIOXKEHUE.

st atoro B cepepune 060/04Ku | KOAKCHAIBHO
eil JIOIIOJIHUTE/IbHO pasMelleHa MeTalJIudecKas Ipy-
KUHA 4 pacTSLKEHUSI, KOTopash OJHUM KOHIIOM 3akK-
perieHa Ha o6osouke 1 ¢ momomupio My(MTel 3, a K
JIPYyTOMYy KOHIYy 5 TpPUKpeIlIeHbl Kabesn.

Ha puc. 2 mokasamo uto xabenuw 2 MPOIMYIIEHBI
B cepeIUHE TIPYXKUHBI 4. IJTO cAeJaHOo TakuM obpa-
30M, YTO C OJHOTO KOHIA TPYKUHBI OHU PA3METIEHBI
MPSMOJUHENHO WIN ¢ HATSHKEHWEM TIOM JeHCTBHEM
MPYKUHBI, a MO JAPYTYIO UMEIOT M3JUIIEK JIJTHHBI OT-
HOCHTENBHO 060J0uKn. M3aniiek MoxeT ObITH 00-
PAa30BaH 3a CYET BOJHUCTOCTH Kabesei 2 cO CTOPOHBI
TOJIOBKH OTHOCHUTETHHO TIPYKWHBI 4, KaK TMOKA3aHO
HA pHuc. 2, 2, WIM B BUAe HAKOMHTEJIS B dopme
kaGenrpHol crmpanm 6 (puc. 2, 6). Baarogapsa stomy
B MPSMOJMHENHOM COCTOSHUH 30H/Ia MPY:KWHA C3KaTa

OKTE Hn-ma snexmpocsapku um. E. O. [lamona HAH Ykpaunsi,
Kues

MOYTH [0 COMPUKOCHOBEHWS BUTKOB, a Kabeaw HA
MPSIMOJIUHENHOM yUacTKe pacnpsamiennsl. B octambHol
gacTH 060JIOYKH CO CTOPOHBI TOJOBKM Kabean obpa-
3YIOT 3a1ac, KOTOPBIH KOMITEHCUPYET YTSKKY Kabeseit
OJTHOBPEMEHHO € PACTATUBAHUEM TPYKUHBI TPU Ha-
MATBIBAHUN YIJUHUTENS Ha Gapaban. IIpu pasmarbi-
BaHUW 30HAA ¢ 6apabaHa MPYXKUHA CXKIUMAETCS U MO-
TATUBAET 32 co6ol u3sminek Kabess HA MPEKHEE Mec-
to. W3muiex rabeseil 1esecoo6pasHO BbITOIHITD B
dopMe crupasu COJEHOUIA ¢ TIPSIMBIM OTPE3KOM Tie-
pen TIpYsKWHOIT AJWHON [, paBHBIM JJIWHE PacTsKe-
HUsT TpyKuHBI 4. O60709Ka MOKeET OBITH pasaeseHa
Ha jBe uau 6OJbllle CEKINH, COeIMHEHHBIX MydTOMN
3, 1o pasHble CTOPOHBI KOTOPOH PacIoJoKeHbl Mpy-
JKUHA € PAcHpSIMJIEHHbIMU KabelaMu W 3amac us-
autnika kabeneii.

[IpuBeneHHbIE TEXHUYECKNE PETIEHUS 3amaTeHTO-
BaHBI.

1. Iam. 500724 Yxpaina MIIK 7G01N27,/90. 3oux 11 KOHuT-
pouio meranesux tpy6 / O. d. Jlo6anos, B. JI. Haiiga, A.
O. Moasxkyxin Ta in. — Hazpyk. 15.10.2002, Broa. Ne 10.

2. IHam. 50073A Yxpaina MIIK 7GO0IN27/90. 3onun nis me-
PYHHIBHOTO KOHTPOJTIO CTaHy MeTany TpyO Ta crocib ioro Bu-
wonannst / B. JI. Haiiga, B. M. Hunmwuii, A. O. Mosxyxii
ta in. — Hazpyk. 15.10.2002, Broa. Ne 10.

Ilocmynuna 6 peoakyuto
25.03.2005
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4-a HaykoBo-TexHiuHa KOH(epeHIIis
«CYYACHI IPUJIAJIA, MATEPIAJIM I TEXHOJIOT'TI
JIJIA HEPYWUHIBHOI'O KOHTPOJIIO I TEXHIYHOI JIATHOCTUKH
MPOMUCJTOBOI'O OBJIATHAHHS»

3 06 mo 09 rpyang 2005 p. B IBamo-DpaHKiIBCbKOMY HAIiOHAJIBHOMY TEXHITHOMY yHiBepcHTeTi HadTH
i razy Bimbyzerbcst 4-a MixHAposHa HAyKOBO-TexHiYHA KoH(epenitist i BuctaBka <«CyuacHi mpuianu,
MaTepiaind i TEXHOJOTIT JJIs1 HepyHIBHOIO KOHTPOJIIO 1 TEXHIYHOI IarHOCTHKHU IIPOMECJIOBOTO OO HAHHS .

KoHdepeHuia 0yae npoBoauTUCA 3a TaKUMU HanpaMKaMu:

1. Metomu i TexHiuHi 3aco6u IIPOBEIEHHSI HEPYHHIBHOrO KOHTPOJIO i TEXHIYHOI AiarHOCTUKH IPO-
MIECJIOBOTO 001/ [HAHHSI.

2. Oco6auBOCTi MpOBENEHHST HEPYITHIBHOTO KOHTPOJIO i TEXHIUHOI MIaTHOCTUKHM HadTOrazoBOro 006-
JIAJ{HAHHS.

3. IligroroBka, atecrailist i cepTudikaiis crmeriagsicTiB B raay3i HepyilHIBHOTO KOHTPOJIO i TEXHITHOT
JUATHOCTUKH TTPOMECJIOBOTO OO THAHHS.

4. TligroroBka dhaxiBIliB 3a creliaabHicTio «IIpwaaan Ta cucTeMn HEPYHHIBHOTO KOHTPOJIIO» Y BUIIHX
HaBUAJBHWX 3aKJaJaxX YKpaiHu.

ITo marepiangax woHbepeHIii Tepen6avacTbess BUIAHHSI MaTepiaiB IOMOBifel, AKi 6YAyTb BU3HAHI
BAK VYxkpainn gx daxoBe BHUIAHHS.

B po6ori BuctaBrm O6yAyTh TpHIMATH yvacThb BijgoMi (ipMu i opramizarmii-BUpPOGHHKEH TEXHIYHUX
3aco6iB HEpYHIHIBHOTO KOHTPOJIO i TEXHIUHOI [IarHOCTUKH YKpaiHw i 3apyOixiKs.

Azipeca OPrKoMiTeTy MO IMPOBEAEHHIO KOH]pepeHIii:
kadenpa «Metoan Ta TpUIaIN KOHTPOJIO SIKOCTI i ceptudikaitii mpomayKitiis»
[BarO-DpaHKiBCHKOrO HAIIOHAJILHOTO TEXHIYHOTO yHiBepcuTeTy HadTH i rasy,
ByJ. Kapmarcobka, 15, M. IBano-®Opankiscok, 76019.
Ten. (8-03422) 4-60-77, 4-24-3; E-mail: mdqe@ifdtung.if.ua
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