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OBuIECTBO C OTPAHIYCHHON OTBETCTRCHHOCTLIO
“Hayuno-npomsojcrsenuan gupsa “IJTHUCA™

P00, 1. Cansr-erepbypr.

boatnei (“:\ii\nsculuwncii:tﬁ ap.. .. f)&l.;lm*. Isa_ll-r;.’m).\q. I—li‘{wpu_';}. | AABHOMY MHKEHEpY
yao Auereniapa Marpocosa, 110, k.16 «f s (s ), . G :
weipane (81233481930, R-911-214 (beu-_taﬁa OAO «TT K-16»

Kazanckas 1T911-3

AxmerssHosy P.T,

Antaman HAQ «BAHK YPASCHL & rCankr-Tiesephvp
fe 30THBIOSGUIGONT06, BHE (440307056
# UPRILTY 1B no Camer-Tlerepdypry.

23-03-2017 o 30-17

Texuuko-kommepueckoe npeanoxenne

Veaxaemblit Pamia 'uszaroruy!

Hanpasasio  Baw TEXHHKO-KOMMECPYECKOC  NIPCLIOARCHHE 110 BBINOIHEHHIO
KOMILIEKCa palor 10 MOZepHH3aUHM HICTOYHO-KOHTAKTHOIO armapara Typdoreneparopa
TBB-160-2 Kasanckoit 19113 wion kuouy ¢ OCHAIIICHHEM Cro CLCMHBIMH 0/10KaMu
U.lCTKOEle}K{iTCJCﬁ H aB'I‘O}\1&1TI-133‘I;’JOB£H-IHOH CHCTCMOH MOI-I'II'I'O]’)I‘HH“&.

Hpniomenie:

1. Texnuro-kozmuepueckoe npeuiokenie na 3 ImcTax.

C yBakeHuewm,
Fenepatpuntit anpextop OO0 «HITP « DJTHCA»

- W.H.TTonos
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Hpunoxenue 1.

Texunio-kommepueckoe npenoxenue Ha MOACPHH3AHIO
WETOYHO-KOHTAKTHOI0 aNnapaTa Typborcuepatopa TBB-160-2 Kasanckoii TIIL-3

1. O6bem paGor mo MPOBCACHHI0 MOJEPHHM3ALUMH [METOYHO-KOHTAKTHOIO anmapara
Typboreneparopa TBB-160-2 Kazanckoii TII-3 «mox Kirrouy.

I.1. Usrororiienue n mocrasku obopynoBauus.
Komnyext o6opynosanus usrorasmmsacres p COOTBETCTBHM C IPOSKTOM M MOCTABJISETCS HA CTAHIIHIO
/10 IPOBENICHUS CTPOHTENLHO-MOHTAXHBIX padoT.

1.2. CrponTenbuo-MoHTAXHBIC padorsbL.
CTponTeNbIO-MOHTAKHBIE PAGOTH BBLIMONHAIOTCS B COOTBETCTBUE C MPOCKTOM B MEPHOJ ILIAHOBOTO
PeMOHTa Typboreneparopa.

1.3. Ilycko-nananounsie pa6orsr.
Ilycxo-nananouusie pagorsr IIPOBOZATCA B COOTBCTCTBUY C IPOEKTOM TOCTE OKOHYAHUS MOHTAKHEIX
pabor.

14. O6yuenne ob6cnyxuBaromero MmepcoHaIa.
OByuenue nepconana mpoBOM3BOIUTCS [OCIE IyCKa 000PYOBAHHS B SKCIUTYaITAIHIO.

2. Coctae KoMmmIeKTa 06OpyIOBaHHS W 3AMACHBIX YacTel /Ul IMETOYHOro ammaparta
reseparopa TBB-160-2:

2.1, Moneprusnposannas Toxopacipeenmenpaas CHCTeMa, BKIIOYAIOMAS TOKOBEAYIHE
TpaBepchl ¢ HabOPOM CHEMHBIX 6JI0OKOB LICTKOZEpKaTeNIe.
OcCHOBHEIM oOTIIHUHEM HOBOI TOKOPACTIDEACTUTENEHOH CHCTEMBI  SABIIETCS  OCHALIEHUE
CHEMHBIMU OJIOKAMH HIETKOAEPIKATEIE,

22, ABTOMaTH3HPOBaHHAA CHCTEMA MOH HTOpPHHTa.

3. XapakTepucTHKa COCTABHBIX 3/1eMEHTOR KOMILJIEKTa 000pyaoBaHHS.
3.1. MoaepHnzaposannas TOKOpacnpeneJIHTeIbHAA CHCTEMA.
3.1.1. Toxosegymmue TpaBepchl (rabapuTHbie pasMepsl, IpOQHIB, MOCATOYHEIE pasMepsi)
BBUIOJIHAKOTCS 110 YEPTEXHaM, MOJIHOCTBIO COOTBETCTBYIOIIHUM 3aBOJCKHM, YTO MO3BOJSIET
TIPOBECTH 3aMeHy IIPH JIOGOM OCTAHOBE FeHEpPaTOpa B TCUCHHE OJIHHUX CYTOK.
3.1.2. KoMIUIeKT cheMHBIX BJI0KOB METKOAEpAKATE ek,
Cremuplil 610K meTkonepxaTeneli — cobcreennas paspabotka 000 «HIID «IJIUCAy.
Vimeer psa npeumyinects mo CPaBHCHUIO C POCCHHCKHMH U 3apyOesKHBIMU obpasuamu.
Ipennazuaven qust obecnevenus OesonacHoro 00CITyXUBaHUS IETOYHOTO anmapara.
Bo3mosxubl 1Ba BapuanTa uenmomHenus TOKOPACHPEeNeTHTEeILHOM CHCTEMBI:
® HA OCHOBE ChLEMHBIX IMETKOAEPKATENeH, PACYHTAHHLIX HA HeThbIpe MWeTKH (Ommxaiinmii
3apyOeXHELl aHANOT' CheMHBIH 10K bpanitysckoii hupmet MERSEN);
¢ Ha OCHOBC CHCMHBIX LIETKOACPxKATENCH Ha ONHY meTKY (Onvokaiimuii 3apy6exusiii ananor
~ M3Ac/ne amepukanckol gpupmer CUTSFORTH)
3.1.2.1.  Ocobennocrn KOHCTPYKUHH IIeTKOJepKaTe/s Ha 4 meTKH:
e OOecrnieunsaer OZHOBPEMCHHYIO YCTAHOBKY 4 IETOK.
® PasMBIKacMblif TOKOBBIH KOHTAKT — CEpPUHHO M3TOTABIMBAEMOE MATEHTOBAHHOE H3JIENTHE
¢bupmer «Multicontacty (IBeituapus).
o llleTkonepxarens no3BONLIOT HCIOIB30RATE KaK TPa/IMIINOHHBIC CIIUPATIbLHEIE TIPYKHHEI C
LUarom peryJiMpoBaHUs 4MM, TaK H PYJIOHHBIE TIPYKUHBI TOCTOSHHOTO Ha)KaTHsL.
e KoHcTpykius  6Gmoka [PUCIIOCODTeHA  JUIs  yCTAHOBKH H3MEPHUTENBHOTO  GJl0Ka
aBTOMATU3HPOBAHHON CHCTEMBI MOHHTOpHHETa [I[KA.
° Imeer mMexaHu3M (HKCANUM METOK [IpH OTKIIFOYEHUH 0J10Ka U OCBOBOXKICHHS LIETOK npu
Cr'o YCTaHOBKE B IETOYHBIH anmapar.
® M3onupoBaHHag pydxa umeeT BHYTPCHHUH CTaNbHOU KapKac.
° Oboitmbr 1weTKomEpKATENCH IpH OTCYICTBUH ILIETOK H30JMPOBAHBI OT TOKOBEJIYLIUX
yacTei. ;
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® VYCHINE YCTAHOBKH M W3BATHS OIOKA OlpEACIISIETCS MACHOPTHBIM YCHIMEM YCTAHOBKH
KONTAKTA, a TAKKE BECOM OJI0Ka (HE MPEBLIMAET CYMMBI YKA3aHHBIX BEJIUYHH).

* Ycumme yiepxaHus 6loxa Ha Opakere He meHee 15 k¢ (ompeniensiercst BHYTpeHHEH
NPYXUHOMN).

® Koucrpyknus 6pakera paccuurana na YCTaHOBKY MeX1y OOKOBBIMU TPABEPCAMH ILETOYHO-
KOHTaKTHOro annapara 6e3 H3MEHCHHUs TeOMETPHYCCKUX pasmepos II[KA.

3.1.2.2.  Ocobennocru KOHCTPYKUMH IEeTKOAepkaTe st Ha 1 merky:

° ObecrneunBaeT HHANBHIYATHHYIO YCTaHOBKY Kax10if metku LKA

® PasMblkaeMbIl TOKOBBIH KOHTAKT — HOKEBAS KOHCPYKIIUSI ¢ IUIOMIAJBI0 KOHTAKTHH
NOBEepXHOCTH 60 KB. MM2

e Illetkonepixarelib MO3BOIAIOT HCMOMB30BATH KAK TPaJMIMOHHBIE CIIUPANTBHBIE TIPYKUHbI C
LIArOM PeryTHpOBAHUS 4MM, TaK W PYJTOHHbIC [PYKUHBI [IOCTOSHHOTO HAKATHS.

* KoucTpykius weTkomepxarels mo3Boser YCTaHOBUTL U3MEpHTENbHbIH O10k ACM II[KA
118 TPAaBCPee CTAHOHAPHO, HE 6€3 HEOOXOAMMOCTH OTKITIOUEHHS IPH KAXKIIOM H3BICUYCHUH LIETKH.

® Hmeer MexaHu3M (HKCALMH IETOK TIPU OTKIIOYEHHH GIIOKA i OCBOOOKIEHHS IETOK NPU
€ro yCTaHOBKE B LIETOYHEIH anmapar.

e OGoiimbl meTKONEpXKAaTencH mpu OTCYICTBUM IIETOK H30JHMPOBAHBI OT TOKOBEYILMX
4acTe.

3.2. ABTOMATH3HPOBAHHAN CHCTEMA MOHHTOPHHIA IETOYHO-KOHTAKTHOIO aNMapara

ACM UIKA. Ha ceropusuunuii ness ACM IIIKA — enuHCTBEHHBIH anekBaTHbIH COCOG
KOHTpOJST paboThbl Kak BCEro MIETOYHOTO annapara B IEJIOM, TaK W KaXIOH IIeTKH B
OTAEIBbHOCTH.
ACM KA sBnsieTcs yHHKATBbHOIM pazpabotkoit OO0 «HII® «DIJTUCA», YCTaHOBJICHA H
YCHOCIIHO OKCIUIyaTHpyeTCss Ha Oonee, uem 60 TypOOreHepaTopax TEINOBBIX H ATOMHBIX
craHnusax Poccun, Kasaxcrana, VYkpaunsr 1 Monronuun. B MUDE €CTh TOJILKO OOHH aHAJIOT
JaHHOH CHCTEMBI — Ha IBYX TypOoreHeparopax artoMHON CTaHIHM B Temenune (Yexus).
Yenickas ciucTema o MHOIHM HapaMeTpaMm yCTynmaeT poCCHHCKOIM.

3.2.1. Hasuauenue ACM II[KA:

OliepaTHBHBINA KOHTPOIL TOKA KAXKIIOH IETKH KA B peansiom macmrabe Bpemenu

OncparuBHsIil anamu3 KayecTsa SEKTPUYCCKON MPOBOJTEMOCTH KAXKIOM LIETKH IIKA

Brisnenne uckpenus mo6oii merku IIKA Ha panHei cTaguu ero noseieHus

OrneparuBHas onenka KayecTsa HacTpoiiku [I[KA

®  OOBCKTHBHBIN KOHTPONb JHOGBIX BHELIHUX BO3NEHCTBMA HA NpoLEcC TOKomepeaadyu B
CKONB3SALIEM KOHTAKTE IETOYHOrO anmapara

3.2.2. Npunumn geiicTBus:

® HM3MCPCHHE TOKa KaX/IOH WIETKH OCHOBAHO HA M3MEPEHHH MATHHTHOLO TOJIS1 B CTALHOHAPHOM
KOJBIEBOM MATHUTOIPOBOAC BOKPYT IPOBOJHHKA, ITO(BOJSINEIO TOK K LIETKE;

© KOMILIOTEpHBlH aHANH3 Ka4yecTBAa OIEKTPHYECKOIO KOHTAKTA KOKNON IIETKH Ha OCHOBE
UHICTPUPOBAHHA 1 00PabOTKH OCIMIIIOrpaMMEI e¢ TOKa;

® ananu3 pabote! Bcero KA na ochoge ONHOBPEMEHHOI'O W3MEPEHHUS MIHOBEHHBIX 3HAYCHUI
TOKOB BCEX METOK U CTATHCTHYECKOTO aHANN3a TOKOPACIPE I eHHUS.

3.2.3. OcobennocTn KOHCTPYKIMM:

® H3MEpUTENbHBIE OJOKH HM30JIMPOBAHBI OT TOKOBCAYIINX SJIEMEHTOB CHCTEMBI BO30YKICHHS
rcHepaTopa;

® KOHCTDYKIHS YCTAHABIUBACMBIX M3MEPHTENBHBIX ONOKOB HE H3MEHSET U HC Meluaer
CTAHAAPTHBIM NpoLenypam obcmyxusanus [1[KA

AYA



4. KoMiuiekTHOCTEL MOCTABKH.

4.1. Toxopacnpenenurennnas cucTema.
No HanmenoraHue u3jenus _ _ En. mam. | Kos-o |
1 ToxopacrpeenuTeblbe TPABEPCHI ¢ 3AKPEMIICHHBIMHI Ha HHX IIT. 4
TOKOpaclpeaeTUTEeNbHBIMU pebpaMu /IS YCTAHOBKH ChEMHEBIX
DJI0KOB
2** | CreMHbli 610K HA OJIHY IIETKY (KOMITIEKT +4 3UIT) HIT, 80
3 Cnupajibiast HOKUMHAS TPYKHUHA C TOIKATENEM peryaupyemMas LT 80
4 | KoMIIEXT 0Te4eCTBCHHBIX MIETOK IIIT. 80

B 3aBrcuMOCTH OT BRIOPaHHON KOMIIEKTAINH Y4UTHIBAETCS OHH 3 IOBYX M. 2* wnd 11, 2%*

4.2 ABTOMATH3HPOBAHHAS CHCTEMA MOHHTOPHHIA IETOYHO-KOHTAKTHOIO anmapara
ACM IIKA.
Ne HaumernoBauue usnenns En. m3m. | Kon-so
1 | Kommnexr m3meputensubix 610xkoB ACM ILKA (kommrekt + 2 3UII) T 22
2 | KommyTanmonHsiii komrzekt ACM 1IKA (xabenb-xkaHakL, KoMl | 1
COCAMHUTEIIbHBIC CHTHABHBIE Kabeu)
3 CranuonapHslii 610K YNpaBIeHAS U HHIUKALIHH TIIT. 1
4 | lepenocHoit iuciuieii Ha 6ase HOyT-6yka IT. 1
5 | IlporpammHuoe oGecneucHue KoM, | 1
4.3, MonTax Bcero xomiuiekra o6opynoBauus u IIyCKOHAaNIaJo4HbIe pabOTHl Ha CTAHIIMA
4.4. OGyueHue 06CITyKUBAIOIETo IEPCOHANA CTAHIMH METONAM AHATHOCTHKH H

obemyxusanus KA ¢ ucnons3osannem ACM [IIKA.
3. CTouMOCTh KOMILIEKTYIOIHX H3AE/IMil H YCJIOBHA MIaATEMXKei.
¢ CTOMMOCTDL BCIO KOMILIEKTa 060Dy A0BaHUS M MaTepraios — 4550 T.p.
HJIC ne o6naraeres, Tak Kak NPCANPUATHE pabOTAET 110 YIPOUIEHHOH CHCTEME HATOTO00I0KEHHUSL
5.1 Dopwma orare! — nosransas. OnpeNensercs yCIoBHAMH JI0roBopa.
5. Cpox mocraBkH 060py10BAHHS.
Cpok nocraBku 0GOpYNOBaHHS COCTAaBISET He Gojee YETBIPEX MECANEB € MOMEHTA
TIO/ITHCAHNS OrOBOPA IOCTABKY M CIENHBUKALUHI K HEMY.
6. TapaHTuiinble 06a3aTeLCTRA.

[TocraBiiuk ycranasnmsaer cpok TAPAHTHHHBIA 1IEPHO/l Ha CHCTeMy 24 MecsLa co JiHs BBOJIA
€C B OKCILUIyaTallHIO.

B Teuenne manHOro cpoka sce HEHCIIPaBHOCTH, BO3HHKIUKWE B paboTe CHCTEMBI MO BHHE
locrasmuka, yerpanstores Iocrasmmkom B pasymuelii epuon. Ilpu 3ToM rapaHTHHHBIH IIEPHO]
YBEIMYIUBACTCSA HA CPOK MCIIPABJIEHHS HEHCIIPABHOCTH.
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