MHHOBALIMK

HayKoOEMKME TEXHOOMMK 4S9 aTOMHOW OTpac/u.
OnNbIT OTeYEeCTBEHHbIX U 3apyberKHbIX MPOU3BOAUTENEN

HeoGxoaumocTb CO0/IIOE€HUSA CTaH-
AapToB Ha nNocTaBasemoe o6opyao-
BaHue gaa A3C TpeGyeT npumeHe-
HMA MHHOBALMOHHbLIX Pa3paGoToK.
HaykoémMKHe TeXHo/JIorMM B o6nac-
TH co3[laHUA TPYGONPOBOAHOM ap-
MaTypbl A/I1 KOHTPOJ/IbHO-U3MEPH-
TenbHbiX Npuoopos (KUIM) u cucrem
6e3onacHocTu ana A3C Mcnoab3y-
IOTCAl KaK OTe4eCTBEeHHbIMM, TaK U
3apyGeXHbIMHU NPOU3BOAUTENAMM.
Mo mmeweMyca ONbITYy CO3AaHUA
TexHonoruyeckux cucrem A3C Konm-
4eCTBO eAMHHL, apMaTypbl A/ifl CUC-
Tem KMUI n cuctem 6e30nNacHOCTH
cocTaBasieT oKono 68% or oGwero
06beMa UCNOoIb3yeMOoH apMaTyphbl.
3anopHaa apmartypa coctaBaseTt 5%,
a ocTtaNbHaA YacTb NPUXOAMTCSH Ha
peryaupyioulyio, pacnpegeauresb-
HYI0, NPEeAOXPaHUTE/IbHYIO apMaTy-
py M oGpaTHblie KnanaHbl. MoaTtomy
Ge30nacHOCTb U HaleXXHas 3KCny-
atayusa cuctem A3C Hanpsamyio CBS-
3aHa ¢ Ka4yecTBOM NOCTaB/ISIeMOro
apmMmaTypHOro ooopyaoBaHusi U Ha-
AEKHOCTbIO ero paéoTrbl.

Mpu akcnnyaTauumn cuctem Tpy6onpoBoaHas
apmartypa v e€ 3nemMeHTbl NoaBepralTcs BO3-
[IeICTBMIO CaMbIX pa3/iMyHbIX PaKTOPOB: BbICOKOM
TemnepaTypbl, PasNMYHOro JaBNEHNUA UK BaKy-
yMa, BUbpaLuuu, 1eNCTBUIO arpeccUMBHbIX cpef v
T. n. MNoatomy TpeboBaHUs, NpeabsBAseMble K
apmartype, BecbMa pa3Ho06pasHbl. [aBHble U3
HUX — 3TO KOPPO3UOHHAs CTOMKOCTb, MPOYHOCTb,
HaJEeXHOCTb U J0NITOBEYHOCTb, TEXHOIOTMYHOCTb
NpY U3roToBNEHUHU, NpefenbHas yHUdUKaLMs ae-
Tanen apMaTypbl U €€ COeAUHUTENbHbIX 3NIEMEH-
TOB, PEMOHTOMPUrogHOCTb. CneayeT OTMETUTD,
4TO HEKOTOPbIE TPEOOBAHUSA NPOTUBOPEYaT ApYr
NPYry U He MoryT 6biTb 06ecneyeHbl 0OHOBpeE-
MEHHO. [103TOMy Ha MMPOBOM PbIHKE CYLLECTBYET
MHOYECTBO Pa3/IMYHbIX KOHCTPYKLMI, Kaxaas
M3 KOTOPbIX ABNSETCS OnpeaeneHHbIM KOMMIPo-
MMWCCOM AJ191 3TUX NPOTUBOPEYUBbLIX TPEO6OBaHMUMN.
CospgaHue nobon apmaTypbl HEBO3MOXHO 6€3
NPUMEHEHWA COEAUHUTENbHBIX 31emMeHToB. OT
KayecTBa MCMOMIHEHMS 3TWX, Ka3anocb Obl, He-
3HaYUTENbHbIX AeTanen, 3aBUCUT HAJEKHOCTb
CUCTEMbI B LIESIOM.

B oTeyecTBEHHOW MPOMBbIWAEHHOCTH Yalle
BCEro NpumeHsoTcs dnaHueBble, WTyLepHble
coeaMHeHUs, pe3bboBble MybTbl M CBapKa.
®dnaHueBble coeanHeHNs dUKeupytoTes 6onTta-
MU, MeXAy KOTOPbIMKU ycTaHaBMBaAETCS Mpo-
Knagka. OCHOBHOE NpenMyLLeCTBO GlaHLEBOrO
COeANHEHUSI — BOBMOXHOCTb €r0 MHOFOKPaTHOW
c60pKn-pasbopkn. OgHAKO pacxod MeTanna npu
npo13BoACTBE haHLEB BECbMa 3HAYUTENbHbIN,
TPYAOEMKOCTb M3rOTOBNEHUS BbICOKA.

MydTOBOE coeanHeHne 6onee TEXHONOMMY-
HO, MOCKOJ/bKY pe3bba MOXKET GopMUpPOBaTLCH
pasnn4YHbIMK CNOCO6GaMM: LUTAMMNOBKOM, HaKaT-
KOW nnu Hape3Kon. CoeanHeHne Takoro Tuna
TpebyeT AOMNOSIHUTENIbHON repMeTU3aLnn IbHOM
unv TeproHOBOM NeHTon. K HegocTaTkam TaKo-
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ro CoOeAuHeHUs cnefyeT OTHECTU YMEHbLUeHne
TOMWMHBI CTEHKM TPYObl BCNEACTBME HApPE3KH
pe3b6bl. ITO NPUBOANT K CHUMKEHMIO MPOYHOC-
TM COEAMHEHUS U He MO3BOJSET UCMONb30BaTh
TOHKOCTEHHbIe Tpy6bl. LUTyLlepHoe coeanHeHne
npeactaBnsieT cobo napy, Ha OAHOM U3 coeau-
HSieMbIX KOHLLOB KOTOPOM Hape3aHa HapyXHas
pe3bb6a, a 0OTBETHas 4acCTb CTATMBAETCS C HeW
npv NOMOLM HaKUAHON rankun. fepmeTnsaums
COeMHEeHNa JOCTUraeTcs NPOKIaAKOM UK ca-
MOW GOPMOK CONPAraembliX HacTewn: «luap-KOHYC»,
«cdepa — KoHyc». K focTonHCTBaM LWTYLEPHOro
coefMHeHUs cnefyeT OTHECTM BO3MOXHOCTb €ro
NPUMEHEHUS B YCNOBUAX BbICOKMX TEMMEpaTyp U
arpeccuBHbIx cpel. OCHOBHbIMW HeaoCTaTKaMm
ABNSAOTCA O4EHb XKeCTKMe TpeboBaHMs K Ucnon-
HeHMo GOpPMbI CoNpsAraembix 31EMEHTOB U Ka-
yecTBY 06pabOTKM X MOBEPXHOCTEN. [leTanu ans
[aHHOro cCoeAnHEHUS MOTYT ObITb M3rOTOB/IEHbI
TOMIbKO C UCMONb30BaHUEM y3Kocneunanmau-
POBaAHHOIO BbICOKOTOYHOI0 060PYAOBAHMS, YTO
[enaet HEBO3MOXHbIM MPOU3BOANUTb PEMOHT U
ornepaTuMBHYIO 3aMeHy 3/1eMEHTOB TPy6OnpoBo-
noB B ycnosusix A9C. CoeanHeHUs noacoeanHs-
€eMbIX KOHLL0B apMaTypbl 1 Tpy60MpoBOAOB MpK
NMOMOLLM CBaPKM, KaK NpaBuio, MOXHO Kadec-
TBEHHEE BbINOAHUTL NPKU GOMbLUIMX AMaMeTpax
Tpy6onpoBoaa. KayecTBo cBapHbIX WBOB CUIbHO
3aBUCUT OT MPUMEHSEMOr0 CBapO4YHOro aBTomara
n KBanndrKaLmmn cBapLUMKa, a K MaTepranbHbIM
3aTpatam Ha BbINOJHEHWE O4HOr0 TAKOro Coeau-
HeHust cnegyeTt A06aBWTb CTOMMOCTb paboT no
NOArOTOBKE KOHLIOB CBapMBaeMbIX COEANHEHUN,
a TaKKe 3aTpaTtbl Ha NPOBEAEHME KOHTPOISA No-
JIYYEHHOTO LWBa.

CnepyeT TaKXe OTMETUTb, YTO ANSi CUCTEM
KWIM oTevecTBEHHAA NPOMbIWNEHHOCTb HE MPO-
M3BOAMUT apmaTypy AMaMeTpom MeHee 6 mMm. B
OCHOBHOM MPOM3BOAMUTCA KOBaHaa apmaTypa
C COEAMHUTENbHbIMW 3/IEMEHTAMKU NOA CBapPKY.
KomnaHwua «HAM-LET» (M3paunnb) npeactasnset
HOBOE CNOBO B TEXHONOMMK COEAMHEHW TPYGON-
pOBOAHOM apmaTypbl. 3TO yHUBEpPCanbHOe pe-
LWeHne B 0671aCTN COEAUHUTENbHbIX 3IEMEHTOB
Tpy60npoBoa0B — GUTUHIU C OPUTMHANBbHOW CUC-
Temon ynnotHeHus «LET-LOK» (puc. 1, 2). KoHc-
TPYKUMS npeanaraemoro GutnHra obecneymBaet
HaJEeXHylo repmeTn3alLmio CoeiMHeHNS B YCNo-
BMSIX CaMblX YXECTKMX TPEGOBaHW MO JaBNEHMIO,
TemnepaType 1 BO34ENCTBMIO paboyen u OKpy-
*atowew cpeabl. lMpeactaBnsiemoe coeanHeHne
JIMIEHO HEJO0CTaTKOB, PaCCMOTPEHHbIX paHee,

M NO3BONSET BblAEPKMBATL AAaB/IEHUE CBbIllEe
400 Krc/KB. CM B YCNOBMSX HUBKUX U BbICOKMX
TemnepaTyp, ocTaBasicb NPy 3TOM pPa36opPHbIM.
YnnotHeHue «LET-LOK» npeactaBnseT co6on «me-
XaHWUYECKUI 3aXnM», 3aTArMBaeMbli rankon. Ans
COOPKM COEAMHEHNS [OCTAaTOYHO BCTaBUTb POBHO
o6pe3aHHyto TPYOKY BO BHYTPEHHIOK TOPLLEBYIO
NPOTOYKY Kopnyca o6opyaoBaHus (bUTUHra) ao
yrnopa v 3aTsaHyTb ramky. [pu BpaleHun ramku
06XXMMHOE KOJbLLO, Hax0AsLLeecs MeXay rankon
“ Koprnycom, o6ecneyrnBaeT repMeTUHHOe ynioT-
HeHWe Mo BceMy NepuMeTpy CONPUKOCHOBEHUS
TpybonpoBoga ¢ apmaTtypon. [Ana cuctem KUM
KOMMaHWS npeanaraeT WUPOKUI acCOPTUMEHT
PasMYHbIX ANEMEHTOB N3NNI M 060PYLOBAHMUS:
TPOWMHWKM, YyrONbHUKKN, MEPEXOAHNKM, OBPaTHbIE,
perynupytoLue n npefoxpaHuTebHble KnanaHbl
C BO3MOXHOCTbIO HACTPOWMKM AaBneHus cpabatbl-
BaHuA B AMana3oHe oT 0,05 go 413 Krc/KB.CcM,
GUNBLTPbLI AN 3aLLMUTbI TEXHONOMMYECKUX CUCTEM
OT Pa3NnYHbIX HaCTUL, M MPUMECEW CO CTEMEHbIO
dunbTpaumm ot 0,5 40 90 MUKPOH, 3aLLMTHYIO ap-
maTypy v MHOroe apyroe. [a6apuTHble pa3mepbl,
BECOBblE XapaKTEPUCTVUKK, An3anH npegnarae-
MOro 060pyA0BaHUS 3HA4YUTENbHO NMPEBOCXOANAT
oTeyecTBeHHble aHanoru. [ins BegeHns nosepx-
HOCTHOIO MOHTaXka 060pyA0BaHNE MOXET OblTb
BbINMO/HEHO U B MOHOG/04YHOM MCMOSIHEHWH.
OTeyecTBEHHAs MPOMbILWIEHHOCTb NOAOGHYIO
apmatypy ans A3C He npousBoauT. MNoatomy
cuctembl KUM, ocHalweHHble 0T€4ECTBEHHbIM
060pyaoBaHMEM, NONYYAIOTCS O4EHb IPOMO3AKM-
MW, CJIOXHBIMW B 06CNYXXMBAHWUW U TPYAOEMKUMM
NpW BbIMOJHEHWW PEMOHTHbIX PAab0oT, 0CO6EHHO
B ycnosuax A3C.

Mcnonb3oBaHue B NpoeKTax npeasiaraemo-
ro M3pauSibCKOM KomMNaHuen o60pyaoBaHUs C
OpPUTMHaNbHBIM YNIOTHEHWEM MO3BOASET NPO-




€eKTaHTaM NpPoM3BOAWNTb MOAENTMPOBAHME BCMO-
MOraTe/lbHbIX CUCTEM JTOOOM CNIOKHOCTU U BECTU
MX MOHTa)X Ha BbICOKOM TEXHUYECKOM YPOBHE B
CXaTble CPOKK. [TapameTpruyecKkuin psig GUTUHIOB
oxBaTblBaeT pa3mepbl Tpy6 oT 2 go 50 Mm npu
TOoNWMHE cTeHKn oT 0,8 10 4 MM. PUTUHIU MOXKHO
MHOrOKpaTHO pa3bupathb 1 ycTaHaBANBaTb BHOBb
6e3 noTepu repMeTM4HOCTU. [1ng c60pKK coean-
HEHWM MCMOMb3YITCHA PYYHbIE MHCTPYMEHTHI, @ K
paboTtaM MOXET 6bITb AONYylLLEH NepcoHan 6e3
crneuunanbHoM NOAroToBKKW. Ha c60pKy 0AHOrO Co-
eanHeHus anameTtpom 10 MM 3aTpaymBaeTcs He
6onee 40 cekyHa. Cneayet Takxe 0OTMETUTb, 4YTO
COBOKYMHOCTb UMEIOLMXCSH AOCTOMHCTB AaHHOI0
coefMHeHUs No3BOoNsSeT 06ecneynTb BbICOKYHO
PEMOHTONPUIOAHOCTb BCEN TPyGONPOBOAHOM
CUCTEMBI.

CoefIMHEeHUS TIEerKo MOXKHO MCMOb30BaTh U
Npu U3roToBMEHUN LUKAOB yrpaBieHUs B MO-
[lyTbHOM UCMOJTHEHUM, BKJIIOYAOLWUX B ceOS TPY-
6onpoBoabl U anemeHTbl KUM, ang o6eny:kuaHus
BCMOMOraTe/lbHbIX CUCTEM MOLLHbIX HACOCOB U
HacoCOB NepBoro KoHTypa. NpumeHeHne ogHo-
TUMHOW KOHCTPYKLIMM YIITOTHEHWU A8 LLMPOKOTO
napameTpUYECKOoro psiaa u3aenui, eanHas cucte-
Ma KnaccuduKaumm n 0603Ha4eHU NO3BOAIOT
YHUPULMPOBATb BCE TEXHONOTMYECKME MPOLLECCHI
M [OBUTBCA HaMBbICLLIEro KayecTBa Mpw M3ro-
TOBJIEHUU, MOHTaXe, 06CNYKUBaHUW 1 PEMOHTE.
MHoroKkpaTtHas noBTopHas c60pKa coeIMHEHUS
3Ha4YMTENbHO CHUXKAET 3aTpaThl Ha UX PEMOHT 1
06CNy}KMBaAHMUE U CYLLECTBEHHO YMpPOLLaeT 3KC-
nayaTaLuio rOTOBbIX CUCTEM U UX Y3/0B.

MpenenbHas yHuduKaLms aetanen no3Bons-
eT npoeKkTaHTam cucteM A9C BbibUpaTh Hanbonee
NoAXoAsLLMI BUA coeanHeHus. lNpoeKTrpoBaHve
no moaenu 6D elle 60nblie yNpocTUT 3agady no

BblI6GOPY 060pyaoBaHKA U obecnevyeHmto Gopmu-
pOBaHMs 3aKa30B OT nocTaBLuKa. CTaHgapTHbIM
mMaTtepuanom nNpu n3roToBneHumn getanen GUTHH-
roB «LET-LOK» sBnsieTca HepyKaBetoLlas ctanb, B
pes3ynbTaTte Yero JOCTUraeTcs BbICOKas KOppo3u-
OHHas CTOMKOCTb M HaEXHOCTb COBPaHHbIX CUC-
Tem. [letanu GUTUHra MoryT 6biTb U3rOTOB/IEHDI
W U3 Apyrux Matepranos Asisa paboTbl B MOPCKOM
Knumare v B 910BUTbIX cpeaax. Mcnonb3oBaHue
YNIOTHEHWUS TUna «MeTal No MeTasny» No3Bo-
nset o6ecneynTb BbICOKME NOKa3aTenu Hagex-
HOCTW MpK 3KcnyaTaLmMm 060pya0BaHNUS CUCTEM
KWM Ha Bcex pexunmax paboTbl 3Heprobnoka,
BKJIlOYas HepernaMmeHTHble. M3rotoBnexHve du-
TUHIOB BbICOKOIO KayecTBa SIBNSIETCA OLHOM U3
NPUOPUTETHBLIX 3aga4y KomnaHun « HAM-LET «.
Mmes 3a nneyamu 50-n€THMI OMbIT MO NPOU3-
BO/ACTBY TPyGONPOBOAHOM apMaTypbl, KOMNaHUs
OnupaeTcs TONbKO Ha NoCNefHUE JOCTUKEHNS B
TEeXHWKe. AneMeHTbl TPy6onpoBOAHON apmaTypbl
NPOU3BOAATCA C MUHUMasbHbIMK AOMYCKaMK Ha
COBpPEMEeHHOM 060pyL0BaHMN. U3aenns npoeKTu-
PYIOTCS M UCMbITBIBAOTCSH TAKUM 06pa30M, HTOObI
fJaxe npu 4-KkpaTHOM MpeBbiWeHUU 06yCnoB-
JIEHHOTO AaBfIEHUS OHU He pa3pyllanucb U He
NPUYMHANIK Bpeaa 06Cny)uBatoLLemMy nepcoHany
1 OKpYyXKatoLLlen cpege.

[nsa pacwupeHus coTpyaHMYecTBa C poc-
CUWCKMMU napTHepamMu KoMnaHuen 6bina npo-
BefleHa paboTa No cepTudmrKaLMmn 1 NoayYeHunio
pa3peleHns eagepanbHOM CyK6bl N0 3KONOTMU-
4eCKOMY, TEXHUHECKOMY M aTOMHOMY HaA30py Ha
npumMeHeHue B Poccun ee npoaykumu. B HacTo-
AWMA MOMEHT creymannctbl Komnanum «HAM-
LET» cOBMECTHO C HECKOJIbKUMWU POCCUNUCKUMU
npeanpusTUSIMU BeAyT COBMECTHbIE NMPOEKTbI 15
Hy»x 000 «[a3npom». YpoBeHb KayecTBa Bblnyc-

INNOVATIONS

KaemMol KoOMMaHWeln NpoayKLMKU COOTBETCTBYET
TpeboBaHUAM MeXAyHapoHbIX cTaHAapToB ISO
9001, Lloyds, DNV, S.A.E., MIL-F-18866, ASME 1
ASTM. E€ npoayKuu1s TakXKe UMeET cepTuduKaT
COOTBETCTBUSA poccuinckoro obpasua — NOCT P.
Mcnonb3oBaHne npeanaraemMont KOHCTPYK-
LMK yNIoTHEHMA U 060pyaoBaHWS NO3BONSAET
NPOU3BOANTb MOHTaX TPYOONPOBOAHbIX CUCTEM
C MCNONb30BaHWEM TOHKOCTEHHbIX TPYOOK. Mpu-
MeHeHWe TOHKOCTEHHbIX TPYOOK CHUXKaeT BeC
MOHTUPYEMbIX CUCTEM, O6Ner4aeT Ux MOHTaxX,
YMEHbLLAET KOMYECTBO MPOMENKYTOUHbIX ONOp,
dMKCaTOPOB M COKpallaeT 3aTpaTbl Ha NPOU3-
BOACTBO rOTOBOW NpoayKLun. B yncne notpebu-
Tenen NpoayKLMM KOMNaHUK HaxoaaTcs BeayLime
MUPOBbIE NPoM3BOANTENM 060pyaoBaHUs s ASC
M NpeanpuaTus HeGTerasoBow MPOMBbILLIEHHOCTH
Poccuun. O6opyaoBaHne dunpmbl <HAM-LET» yxke
ycneLwHo akennyatupyetcs Ha ASC B BeHrpuu, AH-
rnun, lWseuwmn, Typumm, NU3pamne u MHOrMX Apyrux
cTpaHax. lMpeanaraemble KOMNaHUEN TEXHONOMMK
10 MaccoBOCTM NPOM3BOACTBA M YPOBHIO Kayec-
TBa Ha CeroAHsLHWM AeHb HE UMEIOT aHanoros
B OTEYECTBEHHOMN MPOMBILIEHHOCTU. ATO OAMH
13 NONOXUTENbHbBIX MPUMEPOB UCMOSIb30BAHUSA
HaYKOEMKMX TEXHONOMMI B 060PYAOBaHUK, NOC-
TaBASEMOM Ha aTOMHble aneKTpocTaHumu. Ce-
roaHs fockopnopauus «<Pocatom» cTaBUT Nepes,
noctaBlMKaMn 060pyaOBaHNA U MaTepuanos
3ajavy WMPOKOro BHeAPEHUS MHHOBALMOHHbIX
TEXHOJIOTMK, MOBbILWAIOLWKUX 6€30MacCHOCTb U yBe-
NM4YMBAIOLLMX CPOKKM aKcnnyaTaummn ASC.

B. C. LWUALUKHUH,

akcnept HM «<HAL Arommawu»
H. f1. IEOHTBEB,
reHepanbHbii gupekTop LKBT

High Technologies for the Nuclear Industry.
Experience of Russian and Foreign Manufacturers

Innovation developments are required to
meet the requirements to the equipment sup-
plied for NPPs. High technologies are used by
Russian and foreign manufacturers in the de-
velopment of pipe fittings of instrumentation.
The experience in the technological systems
of NPPs shows that instrumentation armature
units make 68 percent of the total number
of the fittings used in the construction. Stop
valves make 5 percent, while the rest part is
constituted by control fittings, distribution
valves, safety valves and check valves. Thus,
the safety and reliability of NPP operation
depend upon the quality and reliability of the
fittings supplied.

During the operation the pipe fitting and its
components are exposed to various factors: high
temperature, various pressure and vacuum, vi-
bration, hostile environment, etc. That is why
the requirements to the fitting vary very much.
The main requirements are as follows: corro-
sion resistance, strength, reliability and durabil-
ity, manufacturability, unification of the fitting
components, maintainability. It should be noted
that some requirements contradict each other
and cannot be met simultaneously. That is why
many different designs are offered at the world
market, each of them presenting a kind of a

compromise of the contradicting requirements.
Production of any fitting is impossible without
the use of connection elements. And the reliabil-
ity of the system depends on the quality of the
workmanship of these components that might
seem insignificant.

Russian industry uses mostly flange cou-
plings, nipple joints, screw sockets and welding.
Flange couplings are fixed by bolts and wash-
ers. The flange coupling has the advantage of a
possibility of multiple mantling and dismantling.
But the high consumption of metal and labor
intensiveness in the production may be referred
to as disadvantages of flange couplings.
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Socket joints are characterized by manufac-
turability since the screw may be done by various
means: punching, knurl or cutting. Such joints
must be additionally pressurized with flax or a
teflon tape. The disadvantage is the lesser thick-
ness of the pipe due to the cutting of a screw. That
results in the decreased durability of the jointand
does not allow to use pipes with thin walls.

A nipple joint is a couple on the one end
of which an external thread is made while the
counterpart is connected with the first part by
means of a captive nut. Pressurization of the
jointis ensured by a washer or by the mere form
of the mating parts: «ball — cone» or «sphere
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— cone». The possibility to use the joint at high
temperature and in the hostile environment may
be referred to as the advantages of the joint.
Tough requirements to the form of the mating
parts and the quality of the surface processing
are considered to be the disadvantage of the
joint. The components may be manufactured
only with the use of special high precision equip-
ment, which makes it impossible to repair and
replace the components in the conditions of a
NPP. The quality of connecting the mating parts by
means of welding can be ensured if the diameter
of the pipe is large. The quality of the welding
depends upon the welding set and the experi-
ence of the welder. The material cost of such a
jointalso includes the cost of the preparation of
the welded ends and the cost of the weld seam
quality control.

Itis also noteworthy that Russian enterprises
do not manufacture armature for the instrumen-
tation with diameter less than 6 mm. Mainly,
forged armature is produced with connection
elements fitted for further welding. HEM-LET
company (Israel) presents a new word in the
technologies of pipe fitting connection. This is
LET-LOK, a comprehensive decision in the field
of connection elements for pipelines (see fig.
1,2). The design of the fitting ensures reliable
pressurization of the connection and meets the
toughest requirements in terms of pressure, tem-
perature and impact of the workspace and the
environment. The joint has no disadvantages
mentioned above, and endures the pressure of
400 kgec/cm2 in the conditions of low and high
temperatures and still remains dismantlable.
LET-LOK compaction is a «<mechanical clamp»
fastened with a nut. To assemble the connection
one should fix an evenly cut pipe into face groove
of the equipment case (fitting) up to the stop and
to fasten the nut. When the nut is rotated the
ferrule between the nut and the case ensures the
pressurization at the perimeter of connection of
the pipe with the armature. The company offers
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a wide range of connection elements and equip-
ment for the instrumentation: T-joints, fences,
adapters, check valves, control valves, safety
valves that allow to tune the pressure in the
range of 0.05 to 400 kgc/cm2, as well as filters
to protect technological systems from various
particles with the filtration degree in the range
of 0.5 to 90 micron, protective armature, etc. Di-
mensions, weight and finishing of the equipment
are much better than those of analogous fittings.
To allow the surface mounting, the equipment
can be manufactured as one piece. Russian en-
terprises do not manufacture such equipment for
NPPs. That is why the instrumentation of Russian
production is bulky, complicated in maintenance
and their repair is very labor intensive, especially
in the conditions of a NPP.

Due to the use of the equipment with an inno-
vative compaction offered by the Israeli company
designers can model backup systems of any
complexity and to mantle them at high techni-
cal level and in the shortest period of time. The
parametric range of the fitting includes pipes
with the diameter from 2 to 50 mm and with the
wall thickness of 0.8 to 4 mm. The fitting can be
dismantled and assembled many times without
any depressurizing. Hand-tools are used to as-
semble the connections, and personnel without
any special training can do the job. To assemble
one connection with the diameter of 10 mm it
takes only 40 sec. It can be noted that the com-
bination of the advantages of the joint ensures
high maintainability of the pipe system.

The joints may be used to produce one-piece
control cabinets that include pipelines and in-
strumentation elements and are used to control
backup systems of powerful pumps and pumps
of the primary cooling circuit. Due to the use of
the compaction of a wide parametric range, the
uniform system of classification and designation,
it is possible to unify all technological systems
and to ensure high quality of the manufacture,
assembly, maintenance and repair. Multiple con-

nection and disconnection of the joint results in
the lower cost of repair and maintenance and
facilitates the operation of the produced systems
and their units.

Due to the unification of the components
designers of the NPP systems can choose the
most appropriate construction of the joint. 6D
design will facilitate the task of the equipment
selection and formation of orders to suppliers.
The standard material used to produce compo-
nents of LET-LOK fitting is stainless steel, which
results in high corrosion resistance and reliability
of the systems. The components can be manu-
factured of other materials to fit for operation in
sea climate and in poisonous environment. The
use of «metal on metal» compaction ensures high
reliability of the instrumentation equipment at
all regimes of a power-generating unit opera-
tion, including non-standard (failure) regimes.
Production of high quality fittings is a priority
of HAM-LET activities. Having accumulated a
50-years experience in pipeline armature, the
company uses only state-of-the-art achievements
in the technical field. The elements of the pipeline
armature are manufactured with minimum toler-
ance and with the use of modern machinery. Due
to their design and workmanship, the products
are not destroyed and are not hazardous to the
personnel and the environment even if the pres-
sure is increased 4-fold.

To develop the cooperation with Russian part-
ners, the company has certified the production
and received permits of the Federal Service for
Ecological, Technical and Nuclear Supervision to
use the products in Russia. Specialists of HAM-
LET in partnership with several Russian compa-
nies are engaged in joint projects for Gazprom
LLC. The quality of the products conforms to such
international standards as ISO 9001, Lloyds,
DNV, S.A.E., MIL-F-18866, ASME and ASTM.
The company has also received a conformance
certificate GOST R.

Due to the use of the compaction and equip-
ment designed it is possible to assemble pipe-
line systems with the walls of small thickness. It
results in lower weight of the pipeline systems,
simple assembly, lesser number of saddles and
holders and in lower cost of production. World
manufacturers of the equipment for NPPs and
Russian oil and gas companies are among the
consumers of the HAM-LET products. The equip-
ment of the company is used at nuclear power
plants in Hungary, Great Britain, Sweden, Turkey,
Israel and in many other countries. From the
point of view of the scale of production and the
quality level the products cannot be equaled to
any equipment produced in Russia.

This is one of the positive examples of the
use of high technologies for producing equip-
ment for nuclear power plants. Now Rosatom
Corporation poses a problem of introducing in-
novation technologies that would result in safety
and longer operation life of NPPs.
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