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1. OBIIAE MOJIOKEHUSA

1.1. Hacrodume peKOMECHIAIMUA PACHPOCTPAHAIOTCI HA MPOCKTHPOBAHUC CTALHOHAPHBIX ABTOMATHYCCKHUX
YCTAHOBOK BOJISHOTO mOXKApOoTywcHus (AYBII) MacaaHbIX CHIOBBIX TPAHC(HOPMATOPOB, ABTOTPAHCHOPMATOPOB H
PCakTOpOB (B JaapHCHmICM "TpaHC(HOpMaTopoB") HOBBIX H PEKOHCTpyupyeMmbix ['29C (IT'A3C), TOC, OPY wm
IO ACTAHIIUH.

1.2. B peKOMEHAAUMAX HUCTIOJB3YVIOTCS TCPMHHBI H ONMPEACICHUA OCHOBHBIX IMOHATHH IOXKAPHON OC30MACHOCTH H
noxapHOH TeXHUKH MO0 ['OCT 12.1.033-81 uI'OCT 12.2.047-86.

1.3. HeoOxoaumMoCcTs O000pYJAOBAHHSA TPAHCPOPMATOPOB CTAMHOHAPHBIMH ABTOMATHUYCCKHMH YCTAHOBKAMH
MOXKAPOTY LICHUS OIPEACTIACTCA:

- "IlepevHeM 34aHUM, MOMCINCHUN H COOpYXeHUM npeanpuatud MunsHepro CCCP, noanexamux 000pyA0BAHUIO
YCTAHOBKAMHM ABTOMATHYCCKOTO TMOMKAPOTYIICHUA H YCTAHOBKAMH ABTOMATHYCCKOHM IMOXKAPHOM CHTHAJIM3ALUH ',
YTBEPKIACHHBIM B YCTAHOBJICHHOM TIOPSIKE,

- [TpaBuaamu yCTPOKUCTBA 3JICKTPOYCTAHOBOK (1Y ).

OO0OpYyaI0BAHHEC YCTAHOBKAMH ABTOMATHYCCKOTO MOKAPOTYIICHHA TPAHC(POPMATOPOB MCHBIICH MOIMHOCTH H
MCHBIIETO HAMPsDKCHUSA, YEM YKA3AHO B BBIMICHA3BAHHBIX JOKYMCHTAX, AOMYCKACTCA IO TPEOOBAHUIO 3AKA3YHUKA.

1.4. ABTOMaTHYEeCKass YCTAaHOBKA BOAAHOro mnokaporymeHus (AYBII) Tpancdopmaropa BKIHOUACT YCTAHOBKY
BOJAHOTO moxkapoTyueHus (YBII) u cucremy ee aproMaTuieckoro ynpasicHus (CAY).

CAY mnoxkaporymeHusa TpaHC(HOpPMATOpPa MOKET COBMCIIATBCA ¢ CAY YCTAaHOBOK BOASHOIO MOKAPOTYIICHHSA
APYroro 000pyA0BAHUS H TOMCIICHHUM .

2. YCTAHOBKA BOJAAHOI'O HOXKXAPOTYHIEHUA TPAHCOOPMATOPA

2.1. YBII tpancopMaTopoB COCTOUT U3 BOAOMUTATE]IA, CUCTEMBI TPYyOOIPOBOAOB C OTACIBHBIMH CECKUHAMH
(HAIPABJICHUAMM) IO YHCIY STUHHULL TPAHCPOPMATOPOB (KAK TPEX(PA3HBIX, TAK U OJHO(DA3HBIX).

Kaxxaaga cekuusa (HampasiacHue) YBII COCTOMT M3 mOABOAAIIETO TPYOOMPOBOAA, 3AaMOPHO-IIYCKOBOTO YCTPOMCTBA
(3IIY) u Cyxo-TpyOHOM CHCTEMBI, COCTOAIICH M3 MHUTATECIBHOTO TPYyOONMPOBOAA U CETH PACHPEACIUTEIbHBIX
TPyOOMPOBOJAOB C APCHUCPHBIMH OPOCHUTCIIAMHU.

2.2. YCTAaHOBKH BOAAHOTO mokKaportymeHud (YBII) Ha 3IEKTpOCTAHIMAX W MOACTAHLIMUAX HCIOJB3YIOT CHCTEMY
IPOTUBONOXKAPHOTO BOAOCHAOKEHUA (CBII) ¢ KOMIUIEKCOM COOPYIKCHHH, MPESAHAZHAYCHHBIX 14 3a00pa, MOJauH,
TPAHCIOPTUPOBAHUA W XPAHCHUA BOJABI (BOAOMCTOUYHHUKH, BOJOIHUTATCIM M MATUCTPAJBHBIC TPYyOOIPOBOIBI,
BBINOTHAKOINUC (PYHKIIMH OABOAAIUX TPYyOonpoBoa0B YBII)

YKa3aHHBIA KOMIUICKC COOPYKCHHM ABILICTCH, KAK MPaBWIO, oO0mmuM it YBII OTACHBHBIX MOXKAPOOMACHBIX
OOBEKTOB U 000PYA0BAHUA 3JICKTPOCTAHIHU (TPAHC(HOPMATOPBI, KAOCIBHBLIC COOPYKEHUS, THAPO- U TYPOOTCHEPATOPHI,
CKJIAABI TOPIOYUX YKHUIAKOCTCH U CTOPACMBIX MATCPHAJIOB U T.I1.).

YBII MOxeT ObITh TAKKE AaBTOHOMHOU JIS1 OTACIBHBIX COOPYKECHUH U 000pya0oBaHuA (TpaHchopmaropsl HA OPY,
KAOCIBHBIC COOPYIKCHHSA).

[IpHHIUNHAIBHAS TCXHOJOTHYCCKAA cxeMa YBII Tpancopmaropa ¢ CHCTEMOHM OTBOJA CTOKA MOPHBCACHA B
PEKOMCHIY EMOM IMPHIIOKCHUU 1.

[IpuHuunmuaabHbie 3ICKTpHUYCCKUE CxeMbl AYBII Tpancpopmaropa M CHCTEMBI OTBOJAA CTOKA IPHUBCACHBI B
PEKOMCHIY EMBIX MPUIOKCHUIAX 2 | 3.

2.3. AVYBII TpancopMaropa ©mO BPEMEHH CpadaTbIBAHHUA KIACCH(PDHUIUPYETCS KAK HHECPUHOHHASA C
IPO0LKATCIIBHOCTBIO CpadaTeiBaHug 30 ¢, HO HE 00J1¢¢ 3 MHHYVT.

YKa3aHHBIM NPEACT HHEPIUOHHOCTH (BPEMA C MOMECHTA IPHHATHA YCTAHOBKOM (PAKTOpA IMOKApPA A0 MOMECHTA
MOCTYIUICHHUSA BOJBI U3 HAHOOJIECEC YIAJICHHOTO OPOCHUTENA) ABILICTCA KPUTEPUEM MPHU THAPABIMUYCCKUX PacueTax
IPOTSLKCHHOCTH M JUAMETPOB CYyXOTPYOHOU cUCTEMBI Y BI

2.4. PacueTHOE BpeMs MOKAPOTYUICHHUA OAHOTO TpaHChopMaropa NpuHUMACTCA 10 MUHYT, MOCJE YEro yCTAHOBKA
OTKJIFOUACTCA BPYHUHYH0. 3amac BOABI JOLKEH 00eCcieunBaTh OccrepeOorHy 0 padoTy AYBII B TeucHue 30 MUHYT.

Aromatnueckoe oTkmoucHue AYBII caeayer nmpeaycMaTpuBaTth yepe3 30 MHHYT MOCJIE HAYaNa €€ pabdOThI IPHU
UCIOIb30BAHUU BOJOUCTOYHUKA, UMEIOLIETO 3a1ac BOAbI 00JIee TPEOYyEMOrO.

2.5. PacuetHbii pacxoa Boabl YBII Tpancpopmaropa OODKEH NPUHUMATBCA IO HAWUOOIBLIEMY PACXOIdy,
TPCOYHOIIECMY CA HA MOKAPOTYIICHUEC HAMOOIBIICTO IO BMCCTHMOCTH MACJIA TPpaHCopMarTopa.

PacyeTHbIM pacxod BOAbI B CHCTEME MPOTHBOMOKAPHOrO Bogomposoaa (CBII) npu moxkapoTylucHUH
TpaHChopMaropa onpeacaIacTcsa coraacHo TpeodopanusaM mucbma YIIb u BOXP Munsnepro CCCP ot 25.04 .88 No I1b
6/88 (Ilpuinoxenue 11) mpu OTKPBHITOH YCTAHOBKE TpaHCPopmaropa mo ¢opmysie (4), a npu 3aKPLITOH YCTAHOBKE
TpaHC(HOpMATOPa B OTACIBHOM MOMEIICHUHA HA3EMHBIX U MOA3CMHBIX 3JAHUH - TIO hopmyie (5).

Pacuetnbint pacxoa Boabl B CBII nmpuHHMAETCA MO0 HAMOOIBIIEMY PACXOAy, TPEOYIOMIEMYCS HA MOMKAPOTYIICHHE
OJHOTO TMOXKAPOOMACHOTO OOBEKTA, C YYETOM IPEAYCMOTPEHHOTO MPOCKTOM HMCIOJb30BAHUA COUHOH CHCTEMBI
BOAOCHAOKCHHUA I ABTOMATHYCCKOIO MOXKAPOTYIICHUA TPAHC(POPMATOPOB, KAOCIBHBIX COOPYKECHHM H APYTHX
00OBCKTOB, MPH IIOMAAN Tepputopuu a0 150 ra.



2.6. B npoekrax MOKApPOTYIUCHUSA TPAHCHOPMATOPOB CICAYET MPEAYyCMATPHUBATH BO3MOKHOCTh HX PEMOHTA U
UCIIBITAHUM Y BI1 B aBTOMATHUYECKOM, IUCTAHIUOHHOM U MECTHOM PEKUMAX YIIPABJICHUSX.

Hanmpumep: (prnaHUEBBIC COCAUHCHHSA HA PACHPCACIUTCIIBHBIX TPyOOMpPOBOAAX, CBEMHBIC VIUIOTHCHHSA WA
pa300opHas 3a4€7IKA HA PEIbCOBBIX MyTAX HA TPAHULIC MACIOMPUEMHHUKA 1A OOCCIICYCHUA BBIKATKH TpaHC(popMaTopa,
BPE3KH TPYO € 3ariyIIKAMH HJIH APMATYPOH A1 MPOMBIBKH CUCTEMBI ¢ YUETOM OTBOAA M MPHUEMA MPOMBIBHOHU BOJBI U
T.1.

2.7. Ono3HaBaTeIbHAA OKpPacKa 000PyA0BAHUS, ApMATYPhI U TPYOOmpoBoA0B Y BII pOou3BOAUTCA B COOTBETCTBHHU C
tpeooBanusamMu ['OCT 14202-69 u I'OCT 12.4.026-76.

2.8. Ha cragun TOO u TOP go/pKHBI OBITh MEPCUHCICHBI TPAHCHOpMATOPHI, OCHAIICHHBIC AYBII, ¢ onucanuem
IPUMCHECHHBIX TEXHHYCCKHUX CPEACTB (000PYAOBAHUSA, APMATYPHI H CPEACTB OOHAPYKECHUS MOKAPA).

Ha cragum "lIpoekr” mOmKHBI Pa3padaThIBATHCA NPHHIHUIHAIBHBIC JJICKTPHUYCCKAI H TCXHOJOTHYCCKAS CXCMBI
(IIpumoxeHu peKOMEHAYEMBIE 1, 2 U 3).

Ha deprexxkax mIaHOB M Pa3pe30B CICAYET VKA3bIBATh TICOMETPHUCCKHE PA3MEPbl (IIPUBA3KH) OOBA3KH
TpyOONmpoOBOAOB, apMaTypel U opocurciacu YBII, a mpu yCTaHOBKE TPAHC(POPMATOPOB B 3AKPBITHIX MOMEIICHHAX
CICAYET YKA3BIBATH TAKKE MPHUBI3KH MOXKAPHBIX U3BCIIATCIICH.

B pabounx ueprexax pasMepsl MPUBA30K JOJDKHBI COTJIACOBBIBATHCSA C YEPTSIKAMHU OCBECIUCHHA (MPOKIAIKA
IIPOBOIOB, PACCTAHOBKA CBETUJIBHUKOB B IIOMEIUCHUAX TPAHC(HOPMATOPOB).

Boaoucrouynnkn

2.9. YcTaHOBKa BOASHOIO MOXKAPOTY LICHUSA JOJDKHA OBITh 00CCIICUCHA OSCIIEPEOONHBIM CHAOXKECHHUEM BOJOM.

2.10. B cay4adx, koraa BOJAOUCTOUYHHUK HE MOXKET OOCCICUMTH PACUCTHOIO KOJIUYECCTBA BOABI A1 YBII, A0KHEL
IPEIYy CMATPUBATHCS PE3EPBYAPhI ¢ HCNPUKOCHOBECHHBIM IMMPOTHBOIIOKAPHBIM 3alIACOM BOABI, 00CCIICUHBAOIIUM PAOOTY
YBII B TeucHue 30 MUHYT.

2.11. BOOOUCTOUYHUKHA W PE3CPBYAPHl C MPOTHUBOMOMKAPHBIMH 3aIIaCaMU BOJABI MPHUHHUMAKTCI B COOTBCTCTBHH C
TpeOoBaHmavu CHulI 2.04.02-84 u CHull 2.04.01-85.

Bojaonurarem

2.12. B kauecTBe BOAOMUTATEICH, BXOIAMMUX B COCTAB YBII, HCIIOIB3YHOTCA MOKAPHBIC HACOCHI, YCTAHABIUBACMBIC
B OTACIbHOH HACOCHOM CTaHuuu (HC) mam B HACOCHBIX CTAHIMAX APYTOr0 HABHAYCHHSI, A TAKXKEC BOJOHAIOPHBIC
pPE3EPBYaApPhI, 00CCICUHBANOIIHAC PACYCTHBIC PACXOAbI M JABJICHHS BO/IBI.

2.13. B cucreMe noaBogdmux TPyoompoBoaoB YBII, HE O00CCHECYCHHBIX MNOCTOSHHBIM OABICHHCM, OIS
DOAACPKAHAA HCOOXOAMMOIO0 JABJICHHSA BOABI H BOCHOJHCHHA VYTCYCK CICAYET MNPEAYCMATPHBATH YCTAHOBKY
BOAOHAIIOPHOTO OAaKa MM COCAMHCHHC C CETAMH BOJAOIPOBOJAOB PA3JIMYHOIO HA3HAYCHHUA C TaPAHTHPOBAHHBIM
TABJICHUCM BO/IBI.

Ha coe aMHUTECIBHBIX TPYOOIMPOBOAAX AOJLKHBI YCTAHABIUBATHCA OOPATHBIC KIIAIIAHBI.

2.14. EMKOCTh BOJOHAMOPHOTO 0aKa J0/KHA MPHHAMATBCS HE MCHEE 3 M.

TpyoonpoBoabI

2.15. Tpyoonposoas! YBII moapa3aeisiroTcsa HA OABOALIME, IIMTATEIBHBIC U PACIIPEACTUTEIIBHBIC,

2.15.1. Tloasoasamuu TpyoOmpoOBOA - TPYOONMPOBOA, COCAUHAKINNNA BOAOIMUTATENb (HACOCHI) C 3aMOPHO-ITY CKOBBIM
YCTPOUCTBOM CEKIuu Y BI 1.

[ToaBoadmui TPyOONPOBOA, KAK MPABHJIO, COCTOUT M3 CICAYIOMIMX Y4YACTKOB. OT BOAOMHUTATEIA (HACOCOB) OO
KOJIBLICBOM MATUCTPAIH, KOJBLECBAA MATUCTPAJIb, OT KOJbLUECBOU MATUCTPAIIH 0 3AIIOPHO-ITY CKOBOTO YCTPOUCTBA.

2.15.2. Tlogogsmui TpyOonmposoa YBII aomkeH ObITh O0OOPYAOBAH OTBOJAAMH C ApMATYPOH A NMEPCABHKHON
IIOKAPHOU TEXHUKH B CIIYYAC OTCYTCTBUA HA HEM THIPAHTOB.

2.15.3. IlutaTtenpHbll TPYyOONMpPOBOA - TPYOOHPOBOJ, COCAMHAIOMUN 3alMOPHO-IIYCKOBOE YCTPOHUCTBO C
PACIPCACIUTCIBHEIM TPYOOIPOBOIOM.

2.15.4. Jlna YBII TpancopmaTopa TEPMHH 'PaCIPEACIUTCIbHBIM TPYyOOMPOBOA' ONPEACIACTCS KAK CHCTEMA
TpyOONPOBOJOB, HA KOTOPBIX YCTAHOBJICHBI JAPCHUYCPHBIC OPOCHUTEIH, OOCCICUHUBAKOINUE OPOIICHUE PACIBbUICHHON
BOJOM OCHOBAHUA H BCPXHCH YAaCTH BBICOKOBOJIBTHBIX BBOJOB, MHOBCPXHOCTH Oaka TpaHc(hopMaropa, Oadka-
PACIIUPUTEIA, BEIHOCHBIX OXJIAAUTEICH U MACTIONMPUEMHHUKA C HOPMATHUBHOU HHTCHCUBHOCTBIO.

2.16. Cucrema moABOAAIMX, PACHPEACIUTEIbHBIX H MUTATEIbHBIX TPYOOTIPOBOAOB YBII H0/KHA BBINOIHATHCS U3
craabHbIX TpyO mo I'OCT 10704-76* u I'OCT 3262-75* Co CBapHBIMH H (DIAHUECBBIMH COCAMHCHUAMH. TOIIIMHA
CTCHOK TPyOOMpPOBOAOB MPUHUMACTCA cornacHo Tpedosanusam CHull 2.04.09-84.

2.17. B nmoMemeHAX NUTATEIbHBIM TPyOompoBoa YBII tpanchopmMaropa ClaeayeT NPOKIAAbIBATH OTKPBITO C
Y4ETOM BO3MOKHOCTH €r0 OCMOTpPA IIPH OMPOOOBAHUH YCTAHOBKH.

2.18. IIpoknaaky BHYTpEeHHUX TPyOonpoBoaoB YBII creayer mpeaycMaTpuBaTh OTKPBITO MO (pepMaM, KOJOHHAM,
CTCHAM H IIOJI, ICPCKPBITHAMH. 3aKJIaJKAa TUX TPYO B MOHOJUMTHBIM OCTOH HE JOITY CKACTCH.



2.19. lTloasomsimue TPyOONMPOBOABI, KAK MPABHUIO, MAOJLDKHBI OOBCAUHATBCA C CECTIAMH IPOH3BOACTBCHHOTO,
IPOTHUBOMOKAPHOTO HJIH XO3AHCTBECHHO-IIMTEEBOIO BOAOIIPOBOIA.

YCTPOUCTBO CAMOCTOATEIBHBIX MOABOJALIMX TPyOOMPOBOAOB MOIYCKACTCA TOJBKO B TOM Ciaydae, KOraa
OOBCAMHCHUE HMX C BOAOMPOBOAAMH APYIOr0 HA3ZHAYCHHUS SKOHOMHYCCKH HEUECICCOOOPA3HO HMIM HEBO3MOKHO II0
TCXHOJOTHYCCKUM TPCOOBAHHUSIM.

2.20. Iloasoaqiuue TpyOONPOBOAbI (HAPYKHBIC K BHY TPEHHUE) JOJLKHBI OBITh KOJIBLICBBIMH.

KonpueBbsie moaBOIAIIKUE TPYOOIMPOBOABLI CICAYET PA3ACATh 3aABIDKKAMHU HA PEMOHTHBIC Y4YACTKH. PasMelmeHue
3AMOPHOM APMATYPbI JOJLKHO 00CCIICUMBATD OTKIKOUYECHUE HE O0JIEC TPEX 3AMOPHO-IIYCKOBBIX YCTPOUCTB Y BII u maru
IIOKAPHBIX THAPAHTOB HA HAPY KHOM CCTH WM IATH MOKAPHBIX KPAHOB HA BHYTPCHHCH CETH, PACIIOJIOKCHHBIX HA
OJHOM 3TAXKE.

JIOTIyCKaeTCsd YCTPOMCTBO TYMHKOBBIX IOABOMAIIUX TPYOONMPOBOJAOB IMPOTEKCHHOCTBEO HE Oojee 200 M mpwm
YCJIOBHHU MOJAYM MO HUM BOABI HE 00JIEE, YEM B TPH CEKIUM. [Ipu 3TOM HA HAPYKHOM YUACTKE MOKET YCTAHABIUBATHCS
OJMH IMOKAPHBIA THAPAHT, 4 HA BHYTPEHHEM - HE 00JIEC ITH MOKAPHBIX KPAHOB.

[Ipoxkaaaka noABOAAIMX TPYOONPOBOAOB IO IMOKAPOONMACHLIM MOMCIICHUAM, 3amquiacMbiM  YBII, He
ponmyckaercd. lloasoadique TpyOOmpoBOALI JOJLKHBI OBbITH BCETAA 3amOJHCHLI BOJOW W MPOKJIAJLIBATHCI B
MOMEILCHUAX C TEMIIEPATY PO BO3ayxa Beiue +4 °C.

2.21. IluTaTeapbHbIC U PACHPECACINTEIbHBIC TPYOOHMPOBOALI MPOKJIAABIBAOTCA ¢ YKIOHOM HE McHee 0,01 ama tpyO
auamMeTpoM 10 50 MM, u HE MeHee 0,005 - it TpyO auaMeTpom 0oliee S0 MM B CTOPOHY CJIUBA.

CIyCKHBIC YCTPOUCTBA YCTAHABIUBAIOTCS B OTAILIMBACMBIX MOMEINCHUAX, KOJIOALAX.

[IutatenpHbIE W PACOPCACTUTEIBHBIC TPYOOMPOBOABI ABISKOTCA CyxoTpyOamu. JlId MOpeaoTBpalICHUSA
PA3MOPAKUBAHUA CYXOTPYOOB IPH MNONAJAHMH B HHX BOJAbI CICAYET MNPEAYCMATPHBATH OTKPBLITHIM CIHB C
O0OCCIICUCHUEM BH3YAJIBHOIO KOHTPOJI HAJIWYUA BOAbLI, AUAMETP OTBEPCTHA B CYXOTPyOe O CIMBA CICAYET
IPUHUMATE OT 8 10 10 MM.

2.22. JInd CHHOKCHHUA OABJICHUA BOABI NEPET OPOCHTCIIIMH IO PACUYCTHOTO CICAYET HCIOJIB30BATH YBCIHUCHUC
COMPOTHUBJICHUS MUTATCIBHBIX U PACTIPEACTUTEIbHBIX TPYOOMPOBOAOB U APMATYPhI 34 CUET YMEHBIICHUA UX PACUCTHBIX
OTHAMETPOB H YCTAHABIMBATH AUAPparMsel (B CIy4ac HCOOXOAUMOCTH, 14 OKOHYATCIbHON AOBOAKH JABICHUS, KOTIA
U3MCHCHHUE AUAMETPA TPYO BEACT K YCJIOKHCHHIO, CHCTEMBI) ¢ AHAMETPOM OTBEpCcTHA HE McHee 40 mm. IIpum 3ToM
CKOPOCTB BOJbI B YKA3aHHBIX TPYOOMPOBOAAX AOIY CKAETCA HE OoJiee 10 m/C.

Jlma(pparMbl PEKOMEHAYETCHA YCTAHABIMBATH BO (DIAHLEBBIX COCAMHCHHUAX 3AMOPHO-IYCKOBBIX YCTPOUCTB CO
CTOPOHBI ITOABOIAIUX TPYOOHMPOBOIOB.

MCnons30BaHUE I CHIDKCHUS JABJIICHUS BOABI CHCUHANBHBIX KIAIMAHOB M JAPOCCCIHUPOBAHHEC 3a0BHIKKOM HE
TOMYCKACTCSL.

2.23. ]I HAPYKHOH YCTAHOBKH TPAHC(HOPMATOPOB CUCTEMY PACIPEACIUTEIBHBIX TPYOOIMPOBOIOB LEICCOOOPA3ZHO
KOHCTPYKTHBHO BBIMOJHATh B BHJAC TPYOHOH OOBA3KH (PAMHOM KOHCTPYKUHH) C (DJIAHUCBBIMH COCAUHCHUAMHU 11
Pa300PpKH IMPH BBIKATKE TPaHCHopMaTopa.

KOHCTPYKIIHA paMbl BBIMOJHACTCA C YYETOM PA3MEMICHUS OPOCHTENCH AJIS 3alIUThI TPAaHCHopMaTopa.

JUI OTKPBITO YCTAHOBJICHHBIX TPAHC(POPMATOPOB paMa KPEIMHUTCA HA OTACIbHBIX OCTOHHBIX (PYHIAMECHTAX, 4 HA
['9C - Kk OETOHHOMY NMEPEKPBITHIO HJIX OCHOBAHHIO IUIOMIAJIKH TPaHC(POPMATOpa.

Jlna  TpaHCPOpMATOPOB, VYCTAHOBICHHBIX B 3aKPBITBIX MNOMCIICHHAX, MNPH IPOCKTHPOBAHUM CHCTEMBI
PACPEACIUTCIBHBIX TPYOOIPOBOAOB CICAYET VUYHMTBIBATD BO3MOXKHOCTH TPACCHPOBKH  PACHPEACINTEIbHBIX
TPpyOOIPOBOAOB C KPCIUICHUCM HA CTCHAX H MOTOJKE.

2.24. TpyOHas o00Bsga3ka TpaHnc(hopMaTOpa PACHOPCACIUTCIBHBIMH TPYyOONMPOBOAAMH H PACCTAHOBKA HA HHX
OPOCHTCICH OODKHBI YVUHTBIBATh MHHHUMAJIBHBIC JOIYCTHMBIC PACCTOSHHSA A0 TOKOBCAYIIHX YACTCH TPAHC(HOpMATOpA.,
coraacHo I1Y 3, a Taxoke ya00CTBO MOHTAXKA W SKCILIY ATAI[HHA CHCTCMBI.

2.25. I'mapaBaaieCkun pacuet Tpyoonposoaos YBII cieayeT mpou3BOAUTL B COOTBETCTBHH C PEKOMEHIALUAMHA
CHull 2.04.09-84 wucxoas u3 HCOOXOAMMOCTH OOCCICUCHHS MHHHUMAJIBLHOTO Padouero JaBICHHA V HauOoJICe
VAAJICHHOTO ¥ BBICOKOPACIIOIOKEHHOTO OPOCUTEIA.

2.26. I'maApaBIMYCCKUAC PACUYCTHI CYXOTPYOHOH CHCTEMBI (MUTATCIBHOTO M PACIHPEACIUTCIBHOIO TPyOOHpPOBOaA) C
OIPEACICHUEM BPEMECHH 3AMOJIHCHUS CYXOTPYyOa BOAOU MPOU3BOAATCS U3 YCIOBHH HOPMUPOBAHHON HHEPIHOHHOCTH H
BPEMCHH OTKPBITHSA 3[1Y, COrmacHo pekoMeHaamusaMm |[13].

JUI1 OPHUEHTHPOBOYHBIX PACUECTOB MPOAO/DKHUTECIBHOCTH 3AIOJHCHHA CyXOTpyOa BOJAOHM MOXKHO OIPEIACIUTH IO
CICAYIOIMHUM (POPMYJIaM:

T=1, 110,15 <180 [c], (1)
T€ T, - BpEMs 3aNOJTHEHHUA CyX0TpyOa 0€3 y4eTa BpeMEHH OTKPbITHA 31 1Y

{ - IOJTHOE BpeMA OTKPBITU 3 1Y (3aABHKKH C 3JICKTPOIPUBOIOM);

0,15 - KO3(p(PHIMCHT, YUNUTHIBAKOINHN HAKJIAAKY BPCMCHHBIX (DAKTOPOB 3aNOJHCHHUS CYXOTPYOOB H OTKPBITHA 3I1Y
(15% o1 momHOTO OTKpRITHA 3I1Y) [15];

180- 7omyCTHMOC BpEeMS 3aIIOJTHCHHUSA CYXOTPyOa BOJOH;

T, =2[(k+A-L-0> +b-0)'? = (k +bo’)'*| /340> Jat H™ £ H*™ | 2)




rme A = 0,001735/d° - yaemsHOE COMPOTHBIICHAE 3aMOIHACMOTO BOIOH Tpybomposoma [c*/M°);
d - paCUCTHBIN (BHYTPCHHHH) AUAMETP TPyOOnmpoBoaa [M];
® - MOMEPEYHOE CEUCHHE TPYOOIpoBoaa [M7];
L - nymmHa TpyOompoBoaa [M];
a 1 b - K03p(PUUHEHTBI, XapaKTepH3yIOLIUe THI Hacoca [M] u [c™/M°];

H " - reoOMETpHYECKAs BBICOTA PA3MEIICHHUS OCH MOKAPHOTO HACOCA OTHOCHUTCIBHO OTMETKH 3a00pa BOIbI [M];

I
H’" - reoMETPHYCCKAs BBICOTA Pa3MEIICHHUS "CyXoTpyOa" OTHOCUTEIBHO OTMETKH OCH MOXKAPHOTO HACOCA [M];
k=1+2C/2g:;
2C - cyMMa KO3(P(PUIMECHTOB MCCTHBIX COIMPOTHUBICHHUH.
SHAUCHHSA @ B b, XapaKTCPU3YIOIIKUE THII MOKAPHOTO HACOCA, ONMPCACIAFOTC U3 CUCTCMbI Y PABHCHHH .
i 2 2 2.
<H1=a—b-Q1 b=H,-H,/0; -0 (3)
Hy=a-b-Q; a=H+b-0f,
3

rac [ o, ..., MU (Jq, 2, M/C - BHAUCHUA C XaPAKTCPUCTUKHA BBIOPAHHOIO HACOCA.

2.27. TlpeaeapHad AJIMHA HA3CMHOTO CyXOTpyOa, OOYCIOBJICHHAS OTPHUATCIbHBIMH TEMIICPATYPAMH HAPYKHOTO

BO3yXa B 3UMHCEC BPEMS, JOJDKHA OMPCACIATHCA pacucTom | 13].
Tadmuel 4714 PACUYETOB MPHUBEACHBI B PEKOMCHIY EMOM HMPHUIIOKCHUH 10.

3anopHO-nyCKOBLIC yeTpolicTa (311Y)

2.28. B ka4vecTtBe 3amOpHO-MYCKOBBIX VYCTPOUCTB YDBIlI MOryT NpHUMEHATHECS CTAIBHBIC 3aOBHOKKH C
ICKTPONPUBOAOM, A TAKKE OBICTPOACHUCTBYIOINHME KJIAMAHBI, TMPU COMIACOBAHUM HX IIOCTABKH 3aBOJAMU-
H3rOTOBHUTCIIAMH.

JIaBJICHUE BOJBI MEPCA 3aABHKKOU C AJICKTPONPHUBOAOM AOLKHO ObITh HE MEHEe 0,02 MIIa (0,2 I{T/CMZ)? a IEpen
KIamaHaMy - He Meree 0.2 MI1a (2 xr/cm).

2.29. Ha cexuusax (HanpasieHuax) YBII Tpancgopmaropa, Kak mpaBuiio, OpPeayCMaTPUBACTCA YCTPOUCTBO OJHOTO
IMUTATCILHOTO TPYOOIIPOBOAA C YCTAHOBKOH 3aMOPHO-ITY CKOBOTO YCTPOUCTBA (3I1Y) 06e3 pesepsa.

Jitr VBII TpanchopmaTopoB, pasMmemacMmsbix B 34aHud ['DOC M moa €¢ BOJOCIHBOM, a TAKXKE B MOA3CMHBIX
NOMCIICHUIX CICAyEeT pe3epBupoBars 3IIY ¢ TpyObompoBOJAMH MOAAYM BOABI B PACHPEACIUTCIBHYH) CETh C
YCTAHOBKOH PEMOHTHOH (OTKIFOUAIOIICH) apMAaTyPbl HA MATUCTPAJILHOM TPYOOIIPOBO/IE.

AHAJIOTUYHBIE PEHICHUS CICAYET MPEAYCMATPUBATH AJIA OTKPBITO VCTAHOBICHHBIX TPAHC(HOPMATOPOB MOIIHOCTHEIO

400 MB-A u 0once n HanpsoxkeHueM 330 KB u BbIIIIE.

2.30. 3amopHO-IIYCKOBBIC YCTPOUCTBA PEKOMEHAYETCI TIPYIIHUPOBATL B  V3JIbl VIPABICHHA C VYETOM
EJICCOOOPA3HOM AJIMHBI MTUTATEIIBHOTO TPYOOIIPOBOAA H HOPMHUPOBAHHOM HHEPIHMOHHOCTH Y BII.

2.31. Y31as1 ynpasiacHus U OTACIBbHBIE I 1Y TpaHCc(HhopMaTOpPOB AOJLKHBI PACIIOIATATHCA:

- B OTACJIBHBIX MMOMEIUCHUAX COrJIaCHO TpeboBanuaM 11. 2.41 CHull 2.04.09-84*

- OTKPBITO, HE OMKe 15 M A0 YCTAHOBJICHHOTO CHAPY KU TPAHC(HOPMATOPA IMPH TEMIIEPATYPE HAPYKHOTO BO3AY XA
+5 °C u BbOIE;

- B IIPOU3BOACTBCHHBIX MOMEIICHUAX KaTeropuu I' u /| B MeCTax, yA0OHBIX 11 OOCIYKUBAHUA U OC30MACHBIX IIPH
IOKAPE HA TpaHCPopMaTOPE. YCTAHOBKA NEPETOPOAOK, OTACIIOINMX Y31kl U 3I1Y OT mMpOM3BOACTBCHHBIX MOMECIICHHUM,
B 3TOM CJIy4ac HE TPeOyETCHl.

2.32. He momycCkaercsa pa3sMemaTs y3/1bl YIPABICHUA H OTACIBHBIC 3AIIOPHO-IIYCKOBLIC YCTPOUCTBA B MTOMCIICHUAX,
OABAJAX U KOJOALAX, KOTOPBIC IMPH aBAPHUAX MOTYT OBITh 3aTOIJICHBI BOAOH WM 3aJUTHI HE(PTCHPOAYKTAMH, A TAKKE
B MMOMCIICHUIX, 3aIHINAcMBbIX YBII.

2.33. Ha cexuuax YBII nepea 311Y crneayer yCTaHABIUBATH PEMOHTHBIE CTAJIBHBIC 3aABHKKH C PYYHBIM MPUBOIOM.

B ka4eCTBE PECMOHTHBIX 3AIBIDKCK B Y3J1aX VIPABICHUS OOMYCKACTCSA UCIOJIB30BATH PA3ACIUTCIIBHBIC 3a1BHKKHU
MOABOIAMNMX KOJBUCBBIX TPYOONMPOBOAOB M3 PACUCTA OTKIKYCHUS HA PEMOHT HE Oolice Tpex cekuun YBII
TpaHC(hopMaTopa.

Opocurem

2.34. Jlna 3amurel TPAHC(HOPMATOPOB PACHBUICHHON BOJOW CIACAYET NMPUMCHATH APCHUCPHBIC OPOCUTCIH THUIA
OITJIP-15 mo TV 25-09.059-82 (ITpunoxkeHue 4 00sA3aTCIbHOL).

2.35. PacmoI0XKCHHUEC OPOCHTECIICH HA PACOPCACIUTCIBHBIX TPyOOImpoBoaax YBII 10mKkHO 00€CICUNBATE OPOIICHHUC
PACIBUICHHON BOJOH 3AHINACMOU MOBEPXHOCTH C HHTCHCHBHOCTBIO HE McHEE 0,2 /cM”.

2.36. OpocuTeM PEKOMEHAYETCA YCTAHABIMBATD HE MECHEE YEM B JIBA, APYyCA.

14 Opo1IeHUA BBICOKOBOJIBTHBIX BBOJOB YCTAHABIUBAKOTCA OTACIBHBIC OPOCUTCIIA HA CTOAKAX.

Lleaecoo0Opa3Ho yCTaHABIMBATE OpocuTean moa yriaamMu 0; 45 u 90 rpaayCcoB K 3amHAIIACMON MOBEPXHOCTH (CM.
MPUIOKECHUE 12 PEKOMEHIYEMOE).

YcTaHOBKA OPOCHUTEICH HA TPYOONPOBOAC MPUBCACHA B MPHIOKCHUHA S PEKOMCHIY CMOM.



2.377. Pacxoa BOABI Uepe3 OTACIBHBIM OPOCHTCIIL OIMPEACICTCS B 3aBHCHMOCTH OT HABJICHUA BOJBI IIEPEI HUM
COTIACHO €r0 PACXOOHOH XapPaKTCPUCTHKE () - H, MPUBEACHHON B MPHUIIOKCHUH 6 00A3aTCIBHOM.

2.38. I(Pp(dpeKkTHUBHBIC YCIOBHSA OPOMICHUS (AJMHA W INMPUHA (Ppakeaa) OOCCICUHUBAKOTCS IMPH PAdOOUCM JABICHHH
BOBI TIPS OpocHTeIMH B mpeaeaax 0,2...0.6 MIla (2...6 xr/cM”), HCXOASA M3 YeTo BEACTCS THAPABIMUCCKHH PacueT
TPyOOIPOBOIOB.

2.39. HeoOXoauMoe KOTHYECTBO OPOCUTENICH MPUHUMACTCS IO KapTaM OPOIUCHHUSA, MPUBCACHHBIM B IIPHUIIOKCHUU 7
0043aTCILHOM, C YUCTOM CPEAHCH HHTCHCHBHOCTH, HO HC MCHCC OMPEACIACMOro pacueToM o (popMyJic,

n=2y30,2/0, (4)
rAC 72 - HECOOXO0AUMOE JJIA TYIICHHUA IOKAPA KOJIHUYESCTBO OPOCUTEIICH [1UT];

S - 3aIMUINACMAA OPOCHUTCIIIMH IUIOINAAb IIOBEPXHOCTH [MZ];

0,2 - HOPMATHBHAS HHTCHCHBHOCTb OPOIICHU [71/C-M;

() -pacxod BOAbI, TOAABAECMBIH YEPE3 OPOCUTEID [JI/C|, ONMPEACTACTCA CONIACHO MPUIOKECHUIO 6 00A3aTCIBHOMY .

2.40. BeacHue pacyeToB ¢ ONPCACICHUEM HCOOXOAMMOI0 KOJIHYCCTBA OPOCUTEICH PCKOMCHIYCTCSA MPOU3BOIUTH B
TAOJIMYIHOH (hopME.

Tadmuuy cacayeT NPUBOAUTL HA TEXHOJOTHYCCKOM YCPTCHKE C PA3MEIICHHEM OPOCHTICICH H rpapUUcCKUM
OTOOPAKCHHUECM 30H ACUCTBHA KAKIOTO OPOCUTCIIA.

[ I[puMeEp TPOEKTHOTO PELICHUA PACCTAHOBKH OPOCUTENIEH JAH B MPUWIOKEHUH 12 PEKOMEHIY EMOM.

3. ABTOMATHKA YIIPABJIEHUA BOAAHDBIM IO KAPOTYUHIEHUEM
TPAHCOOPMATOPA

3.1. ABTOMATHKA BOASHOTO MOKAPOTYIICHUS TPAHC(POPMATOPA COCTOUT U3 CPEACTB:

- OOHAPY KCHUA MOXKAPa;

- VIIPABICHUA MOKAPHBIMH HAacocamu, 311Y, BeHTHsIueH (mpu 3aKPHITOH YCTAHOBKE TpaHChopMaTopa);

- CHTHAJIM3ALMH, KOHTPOJIMPYIOILICH UCIIPABHOCTh U CPAOATHIBAHUE YCTPOUCTB MOKAPOTY MICHHUA TPaHC(HOopMaTopa.

Cpeacrea o0HAPYKCHMS IOKAPA U VIIPABJICHHS YCTAHOBKOMH IOKAPOTYIICHUS TPaHCcPpopMaTopa

3.2. Apromarnucckui mnyck YBII Ttpanchopmaropa IOLKEH NPESAYyCMATPUBATHCSA OT CICAYIOLIUX 3alIHUT,
ACHCTBYHOIIMX HA OTKJIFOYCHUC TPAHC(HOPMATOpa:

- 2-U CTYIICHHU TA30BOU 3AIIUTHI,

- TU(PPEePEeHLMATBHON 3ALUTHI,

- YCTPOUCTBA KOHTPOJI U330 1uu BBOAOB (KHWB) nia On0ouHbIX TpaHC(HOPMATOPOB, COCAUHEHHBIX C TCHEPATOPAMHU
0C3 BBIKIKOYATCICH, A4 TPaHC(OPMATOPOB, YCTAHABIMBACMBIX B IOMCIICHHAX, H OIS TPAHC(HOPMATOPOB,
YCTAHABIMBACMBIX HA 00BCKTAX 0€3 MOCTOSHHOTO OOCIYKHBAKILICTO NEPCOHANIA.

[locnenoBaTEIBbHOC BKIIFOUCHHUE Iy CKOBBIX OPTaHOB YKA3AHHBIX 3ALIUT, 3aIy CKAKIIUX YCTAHOBKY IOKAPOTY LICHHUA,
HE JOIY CKACTCA.

3.3. IlomeiueHue, B KOTOPOM pasMeIacTcsa Tpanchopmarop ¢ AYBII, A0KHO OBITH OCHAICHO ABTOMATHUYCCKOH
nokapHOU curHamm3amuc (AIIC) amg 3ammThl TPaHC(HOPMATOPOB MPH BOSHUKHOBCHUH IOKAPA.

ATIC moOMEEHUN, B KOTOPBIX YCTAHABIUBAKOTCA TPAHC(OPMATOPHI, BBITIOIHACT CICAYIOIIUE (DY HKIUH:

- CHTHAIM3AIMA HA 00BEKTAX C MOCTOSHHBIM 0OCTYKHBAOIIUM IIEPCOHAIOM;

- OTKJKUYCHHC TPAHC(POPMATOPOB H NYCK YCTAHOBKH IIOXKAPOTYIICHHSA HA OOBEKTAX O€3 IOCTOSHHOTO
OOCIY>KHUBAOLICTO IICPCOHANA.

3.4. IIpm cpadarbIBaHUM LCHH MYyCKA YVCTAHOBKH MMOXKAPOTYIICHHA TPAHC(HOPMATOPA OT CPEACTB OOHAPYKCHHA
[IOKApa U IMPU JUCTAHIHUOHHOM YIIPABIICHUH J0JKHBI TOJAABATHCI CUTHAJIBL.

- B CHCTEMY aBTOMATHYCCKOTIO YIIPABJICHUA BOAAHOTO okaporyucHud b1y, LILLLY, LI1Y u ap..

- Ha oTkpeiTHe 3I1Y (mmpu ycranoBke aByX 3I1Y Ha Tpancopmarop mia kaxaoro 3IIY momaeTcs OTACIbHBIM
CHUTHAJ);

- HA 3aKPBITHE OTCEYHOTO KJIAMAHA PACIIUPHUTEILHOrO 0aKa TpaHc(hopMaTopa;

- HA OTKIIOYCHHUC BCHTWLILUU U 3aKPBITHC OTHC3AIUTHBIX KJIAIIAHOB B MOMCIICHUH, TAC YCTAHOBJICH

TpaHC(HOPMATOP.
YupasJjeHue HACOCHOM CTAHIMEH IOKAPOTYINCHUSA

3.5. 110 HAAC)KHOCTH 3JICKTPOCHAOKECHHA HACOCHAS CTaHIuMA AYBII OTHOCHTCA K NMPHEMHHKAM JJICKTPHUYCCKOM
SHEPruu l-U KaTeropuu U JOHKHA OBITh 0OCCIICUCHA 3ICKTPOIMUTAHUEM OT ABY X HE3ABUCHUMBIX UCTOYHHKOB.

DICKTPUUCCKAs CXEMA MUTAHUA HACOCHBIX ArperaroB J0JLKHA BBIMOJIHATHCA TAKUM 00Pa30M, YTOOBI MPHU BHIBOAC B
PEMOHT OJHOTO W3 HCTOYHHKOB 00CCIEUYHBAIACH 1014 HEOOXO0AUMOT0 PacX0oaa BOAbI HA MOKAPOTY LICHHE .

B3auMo pe3epBUPYEMBIC KAOCIBHBIC JIMHUU MUTAHHUA HACOCHOH CICAYET MPOKIAABIBATH IO PA3HBIM TPACCaM, C
TAKUM PACYCTOM, YTOOBI IPH ABAPHM MM IIOXKAPE HE MOIJIH BBIUTH H3 CTPOSA OJHOBPEMECHHO 00€ IHUTAKOINHE
KAOCIbHBIC IMHHH.



3.6. Cxema yIpaBICHUS MOKAPHBIMH HACOCAMH JOJDKHA 0OCCIICUHBAT:

- IyCK M OCTAHOB MOXKAPHBLIX HACOCOB IPH IOJYUYCHHH KOMAHIBI OT CHCTEMBI ABTOMATHYCCKOTO YIPABICHHSA
BOJSHOIO MOKAPOTY MICHUS,

- OyCK U OCTAHOB MOKAPHBIX HACOCOB IPH MOJIYUYCHHHA KOMAHIABI OT AUCTAHIHOHHOTO YIPABICHHA M3 IMMOMCIICHHSA
oncparuBuHoro kourypa (LULLY, LY, bLLY u ap.);

- CHTHAJIH3ALMIO B ONCPATHBHBIM KOHTYP O IMYCKE MOKAPHBIX HACOCOB M O HAIMYMH HOPMAJIBHOTO JABJICHHUA B
MATHCTPAJIbHOM TPYOOIIPOBOC;,

- O0OOMICHHYHK) CHTHAJIW3AIHIO B ONCPATHBHBIM KOHTYP 00 aBAPHMH M HCHCHPABHOCTH B HACOCHOM CTAHIMH
OKAPOTY IICHUS,

- MyCK H OCTAHOB (OIMPOOOBAHHUE) KAXKAOT0 HACOCHOIO arperara u3 HaCOCHOM CTAHIIUH;

- OCTAHOB HACOCA U OJOKHMPOBKA KOMAHA HA €r0 3aMyCK IPH CPAOATBIBAHHH TCXHOJOTHYCCKHUX H JJICKTPHYCCKHX
3QIIUT HACOCHOTO arperara;

- KOHTPOJIb IMUTAHUS ABUTATCIICH HACOCOB H CXEM HX YIIPABJICHUA
- IyCK PE3EPBHOTO (PE3CPBHBLIX) HACOCA MPH OTKA3E B MYCKE WM aBAPHUH Pad0UeTo (padoumnx) HACOCA;
- KOHTPOJIb IMUTAHUA CXEMbI YIIPABICHU HACOCHON CTAHLUM MOKAPOTYILCHUS.

YapasJjeHue 3anopHo-nyCKOBBIMH YCTPONCTBAMH

3.7. ITutranue mpusoaa 3I1Y - 3aABHXKKH C JJICKTPOIMPHBOAOM AOLKHO OCYMICCTBIATHCA OT COOPKH MEPEMEHHOTO
TOKA, HMCIOIICH MUTAHUEC OT ABYX HE3aBHCHMBIX HCTOYHHKOB ¢ ABP.

B ciay4dae yCTAHOBKH ABYX 3QABICKEK MUTAHUE JJICKTPONPUBOIOB JOJLKHO OCYLUECTBJTHCA OT PA3HBIX COOPOK
MEPEMEHHOTO TOKA, UMECHOIIUX HE3ABUCUMBIC UCTOYHUKU MUATAHUA.

[Ipu ucnonap30BaHuu B Ka4vecTBE 3IIY OBICTPOACHCTBYIOLICTO KJIANIAHA COJICHOUW YIPABJICHUS KJIANAHA JOJLKCH
ObITh HA HANPsHKCHUE 220 B MOCTOSHHOTO TOKA M €ro VIPABJICHUE JOJLKHO OCYIUECTBIIATHCA OT TEX K& LICMECH, UTO H
anmaparypa (opMupoOBAHUA CUTHAJIOB HA MOXKAPOTYIICHUE TPAaHCPopmaropa.

3.8. Cxema vopasncHus 3I1Y nomkHA 00CCIICUHBAT:

- oTkpbiTHe 3IIY npu mOJNyYEHHUH CHUTHAMA, C(POPMHUPOBAHHOIO OT 3AIMUT IO mm. 3.2, 3.3 W JAUCTAHIHMOHHOTIO
ynpasicHud YBII Tpancopmaropa u3 noMemeHus onepartuBHOro kourypa (LIITY, LY, BIIY u T.11.) ¢ mpOBEPKOH
OTKJIFOUCHHOTO COCTOSIHHUSA TPaHC(HOpMATOPaA CO BCEX CTOPOH;

- ABTOMATHYECKOE 3aKPBITHE 3I1Y M0 HCTEUEHUH PACUCTHOTO BPEMEHHM B COOTBETCTBHH C II. 2.4

- MCCTHBIH Iy CK CHCTEMBI MOKAPOTYIICHUA TPAaHC(hopMaTopa co mkada ynpasiacHus 311V ;

- KOHTPOJIb MIUTAHUSA MIPUBOAA U CXEMBI yIpasicHusa 3[1Y;

- CHTHAJIM3AIHEO OTKPBITOTO MONOXKCHUA 3I1Y 1 Hanu4umsa JaBICHUA BOABI B CYXOTPYyOaX B ONCPATHBHBIN KOHTYD.

- 000OIICHHBIN CUTHAJ 0 HCUCHPABHOCTH 3I1Y B OnepaTUBHBIN KOHTYP,

- onpooOosanue 31V co mkada ynpapacuus 311 .

YupapJiicHue BCHTUWIANCH

3.9. YnpaBlcHHE BEHTHIALHUCH IOMEIICHHH, B KOTOPBIX YCTAHOBJICHBI TPAHC(HOPMATOPBI, MPOCKTHPYETCS B
COOTBETCTBHH C TCXHOJOTHYCCKUMH (DYHKIHMAMHA 3TON BCHTHUILIIUH.

CxeMa yOpaBICHUS BCHTHIAIUCH MOMCIICHUM C TPAHC(HOPMATOPAMH JOJDKHA 00CCIICUNBATD:

- IMPHOPHUTETHOC ACHUCTBHEC CHTHAJIOB, COPMHPOBAHHBIX OT CPEACTB 3AIMUT MO II. 3.2 M OT AUCTAHIIMOHHOTO
VIOPABJICHUA W3 MOMCIICHUHN ONMCPATHBHOIO KOHTYPA HA OTKIHOYCHHUEC BCHTHIALMHA U 3AKPBITHC OTHE3AACPKUBAFOIIHX
KJIATIAHOB,;

- CHTHAIH3ALHUK B OICPATHBHBIM KOHTYP 00 OTK/IFOUCHHH BCHTH/LILMH M 3aKPBITHH OTHE3AJCP>KHBAOIINX
KJIATIAHOB,

- CHATHE OJJOKHUPOBKH U VIIPABJICHUEC BBITSDKHOU BEHTHJIAIUCH BPYYHY 1O,

- CUTHAJIM3A1MI0 HECUCIIPABHOCTH LEICH IMUTAHUA U YIPABICHUA OTHE3AACPKHUBAOIIMMHE KIAIAHAMU, BBLIABACMY IO
B IIKA( YIPABICHUSI BCHTHIMUOHHON CUCTCMOM.

CHCTeMAa ABTOMATHUYCCKOTO VIPABICHUA BOASHOIO HOXKAPOTY IICHUS

3.10. Cucrema aBTOMATHYCCKOTO YHOPABICHHA BOASHOIO IIOKAPOTYIICHHA TpaHCPopmaTropa OO0CCHCUHBACT
VIPABICHUE YCTAHOBKAMH BO/SHOIO IOKAPOTYINCHHSA, A TAKXKE OOCCHCUYMBACT MPEACTABICHUEC CHTHAJIU3ALMH B
OIICPATHUBHOM KOHTYPE ynpasiacHuA daekrpoctaniuu (LIITY, LY, bLLY u ap.).

3.11. Ilpnm mony4yenun curHana CAY BII Ha myCK yCTAHOBKHM MHOKAPOTYMICHUSA TPAHC(POPMATOPA JOJLKHBI OBIThH
OOECIICUCHBI:

- Iy CK MOKAPHBIX HACOCOB;

- 3anpeT (OJOKHPOBKA) omepanud OTKPeITHA 3I1Y mo BCEM APYyrHM HAMPABICHUAM, BKIOYASA TPAHCHOPMATOPHI
(CHATHE OJTOKHPOBKH PECKOMCHYCTCS BBIMOJHATH BPYYHYE) H3 MIOMCIICHUS OIICPATHBHOTO KOHTYPA).

- OCTAHOB IMOKAPHBIX HACOCOB IT0 UCTCUCHUH BPEMECHH B COOTBETCTBHH C II. 2.5,

- CBCTOBBIC CHUTHAJIBI HA IIAHCIH OICPATHBHOIO KOHTYpa O IOKape TpaHcdopmaropa, cpadarbiBanuu Y BII
TpaHC(HOPMATOPA, CPAOATHIBAHUH OJJOKHPOBKH ONEPaui OTKPBITHA 31 1Y 1Mo BCEM HAMPABJICHU M.



3.12. Ha maH¢am OnepaTuBHOTO KOHTYPA JAOKHBI OBITh MPE Ay CMOTPCHBI

- OOIIMK CUTHAJ O HCHCIPABHOCTH B HACOCHOU CTAHIIHH;

- OOIIMH CUTHAJ HCUCTIPABHOCTH 31 1Y mokapoTymeHus TpaHc(hopMaTopoB.

B moMemeHun OneparuBHOTO KOHTYPA AOJDKHBI OBITH IMPCAYCMOTPCHBI CPEACTBA AUCTAHIUOHHOTO YMIPABICHHS
MOKAPHBIMUA HACOCAMH (HACOCHOM CTAHLHUU IOXKAPOTYLICHHA), CPEACTBA JAUCTAHIMUOHHOTO Iycka YBII
TpaHC(HOPMATOPA H CPEACTBA AUCTAHIHOHHOTO YIPABICHHSA BEHTCHCTEMOM M OTHE3QJCPKUBAIOIUMH KJIAMAHAMH
MOMCIICHUS TpaHC(PopMaTopa.

4, CUCTEMA OTBOJIA BO/Ibl U MACJIA IIPU HOKAPOTYHIEHUU
TPAHCOOPMATOPA

4.1. Cuctema 0OTBOJA BOABI M MACIA NPH MOXKAPOTYIICHHH TpaHCPopMaropa COCTOUT H3 MACIOIMPHUCMHHKA,
MAaCJIO0OTBOJAA U MACIOCOOPHHKA.

[ Ipumep pacuera CUCTEMBI OTBOAA BOABI H MACJIA MPH MOKAPOTYIICHUH TPAHC(HOPMATOPA M3I0KCH B MPHIOKCHUH
13.

4.2. O0BeM CTOKA OpH MNOXKAPOTYIICHHH TPaHchopMaropa, HE 000pyaoBaHHOro AYBII, oT ruapanTtos u
ICPSABHIKHOM MOKAPHOM TEXHHKH MOYKET YCIOBHO MPUHHUMATHCS U3 PACUCTa HHTCHCHBHOCTH OPOIICHHS MOBCPXHOCTH

Tpancdopmaropa, pasHoii 0,2 1/c-M” B Teuenue 0,25 yaca.

JU1d MCKIFOMCHHUSA ABAPHMHUHOIO IECPCIOTHCHHSA CMKOCTH MACIOCOOPHHKA (B HECPACUCTHOM PCKHME) B IIPOCKTE
JOJLDKHBI MPEAYCMATPHUBATHCS CICHUANIBHBIE YCTPOUCTBA (CUTHATH3ALMA, MEPEIMBHBIC TPYyObl, ABAPHUHHBIC HACOCHI
OTKAYKH).

4.3. Cuctema MACIOyJIAaBIUBAHUS U OUHCTKH 3aMACJICHHBIX CTOKOB JOJDKHA O0ECICYHMBATh HECOOXOAUMYHK) CTCIICHB
OYHCTKH.

OTBOA 3aMACJICHHBIX CTOKOB M3 MACJIONPUEMHHUKA PEKOMECHIAYETCS MPEAyCMATPUBATh COTJIACHO CXEMaMm,
IIPUBCICHHBIM B MPHUJIOKCHUAX 1 U 3.

4.3.1. B mepuoa HOpMAIBLHOM 3KCILIY ATALIMHA COOPYKEHUHU B MACTIOCOOPHHUK TPAHC(HOPMATOPOB MOCTY AT CTOYHBIC
BOAbI OT OnpoOoBaHua A YBII tpanc(popMaToOpoOB, a MPH HAPYKHOH YCTAHOBKE H OT aTMOC(CPHBIX OCAIKOB.

[Ipu ycranoske Tpanchopmaropos HA I IC (I'AIC) A0y CKAeTCA TAKKE B MACTOCOOPHUK MPUHUMATH (OTKAYHBATH)
CTOKH OT MOKAPOTYIICHHSA KAOCITbHBIX COOPYKCHHH.

OTKa4vka CTOKOB M3 MACIOCOOPHHKA MPOU3BOAUTCA HACOCOM (PpadoUmMi, PE3CPBHBIM) ABTOMATHYCCKH IO CHTHAIY
PeTYIITOPA-CHTHAIM3aTOPa YPOBHA. [IPH 3TOM OTKAUMBACTCA aKKYMY IHPYIOIIHHA 00bEM CTOKA He MeHee 10 .

4.3.2. Ilpu moxkape TpancpopMaTropa B CXCMC VIIPABICHHUSA HACOCHOM CTAHIMHA CHCTEMBI OTBOJA CTOKA OOJLKHA
IPEAyCMATPUBATBCI OJIOKMPOBKA €€ aABTOMATHYCCKOHM PA0OThI B JKCIUIYATALMOHHOM pEkUME. B 3toM cayvae
HEOOXO UM OTCTOH CTOKA, MOCTYIHUBILIETO MPH TYILICHUH ITOXKAPA, 00CCIICUUBAIOMINHN PA3ACICHUE BOALI U MACJIA.

[lo uCTCUCHHUH BPEMCHH OTCTAMBAHHA HACOC BKIFOYACTCA OJKCIUIYATALMOHHBIM TMECPCOHAJIOM BPYYHYH JUIA
IMCPECKAYKH OTCTOCHHOU BOBI.

BeIKIHOUCHHE PAOOTAOIMIETO HACOCA MPOM3BOAMTCA MEPCOHATIOM IO IMOKA3AHHAM JATYHUKA-CHTHAIM3ATOPA
pas3aciIcHuA Cpea (BOAA OTKAYAHA, HACT MACIIO).

OTKA4Ky OTCTOCHHOIO MAacCJja CICAYET MPOU3BOAUTH CIICHHUAIBHBIM MACIIIHBIM HACOCOM B IEPEABUKHY ) EMKOCTD C
MOCJICAVIOIICH OTIIPABKOU HA Y THIH3ALHEQ.

10
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Ilpumeuanus:

1. YcranoBka pUIbTpOB U OaMIlacoB IIOKAPHBIX HACOCOB, & TaKKe BOJOHAIIOPHOIO Oaka OIPEeACIIeTCs KOHKPETHOM CXEMOM
BOJIOCHAOKEHUS U aHATTH30M BOJIBL.

2. Jlommyckaercs VIIPOILEHHAad ¢XeMa 0TBO/Ia CTOKA IIPU IIOKAPOTYIIEHUH ¢ CaAMOCIMBOM JOKICBOU BOJIBI UEPE3 MACIIOYIIOBUTEND
B KaHAIM3AIUIO U OTKA4YKOHM Macia IIEPEIBHKHBIMKA HacoCaMHd B ABTOIMCTEPHY € VCIOBHEM COIUIAaCOBAaHUSI €€ C OpraHaMu
CAaHUTAPHOI'O HaJa30pa.

YClI0BHBIE 0003HAYCHUA .
B - XO3IUCTBEHHO-IIUTEEBOU BOAOMPOBOI; 35 - MPOTUBOMOXKAPHBIN BOAOIMPOBOI, 133 - MPOU3BOACTBCHHBIN
BOAOIPOBOA, K7 - KAaHAIHM3AUMs ObITOBAA, K3 - KAHAIU3AUMA MPOU3BOACTBECHHAM,
! - BOOOHUCTOYHHK, 2 - BOAOIHUTATCIIB, 3 - HACOCHASA CTAHUMA MOKAPOTYIICHUS, 4 - BOOOHAIOPHBIN OAK;
J - MOABOSIIMU TPYOOIIPOBOA, 6 - MUTATEILHBIA TPYOOMPOBOI, 7/ - pPACHPEACIUTEIbHBIN TPYOOMPOBO/I;

& - 3aOPHO-IIY CKOBOE YCTPOUCTBO 311V 9 - y3ea ynpasiacuus, /0 - cekuuu (HanpasiacHud) YBII, // - koabuesas
MAruCTpPajIb BHYTPEHHETO BOAOIPOBOAA C MOKAPHBIMHU KPAHAMM, /2 - HAPYKHBIH BOAOIPOBOA C MOKAPHBIMHU
ruaApaHTaMu; /3 - MACTOOPUEMHHK; /4 - MACI00TBO;, /5 - MACIOCOOPHHUK; /6 - HACOCHAS CTAHLIUI CHCTEMBI OTBOJA
BOABI, /7 - OUMCTHBIC COOPY-KECHHS 3aMACICHHBIX CTOKOB, /8 - aBTOIUMCTEPHA, /9 - TpeOCHKA ¢ COCANHUTECILHBIMHA
TOJIOBKAMM JJIA MEPECABHKHOU IMOKAPHOU TEXHUKH, 20 - HACOC C MPHBOAOM OT JJICKTPOABUTATENA, 2/ - CETKA
npUeMHAL, 22 - PUIBTP 1A JKUAKOCTH, 23 -opocutens apeHuepHsiit OII/IP-15; 24 - 3aaBuskka; 25 - 3aJBHKKA C
ICKTPONMPUBOAOM, 26 - BEHTHJIb 3AMIOPHBIN;, 2/ - KPaH TPEXXOA0BOU A1 MAHOMETPA, 28 - BEHTHIb PETY IMPYFOLIUM
29 - mpuBOA MOILIABKOBLIM, 30 - K1anmaH oOpatHbii;, 3/ - kpaH noxkapHein 11K 32 - k0101611 ¢ MOKAPHBIM THAPAHTOM
[1I"; 33 - apoccempbHad manda; 34 - MAHOMETP MOKA3BIBAKINUHT, 35 - MAHOMETP JJICKTPOKOHTAKTHBIMH;

36 - IICKTPUUCCKUH PETY IATOP-CUTHATIU3ATOP YPOBHA, 3/ - CH-THAJIU3ATOP PA3ACICHUA CPE.
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IHpnmveuanns:

1. O0beM yIIpaBIeHUS U CUTHAIM3AlMY Ha MECTHBIX MIKadax yirpaBiieHus sJ1eMeHTaMu YBII (HacocHbIe arperatsl, 311Y) ykazaH
B IIMI. 3.6, 3.8 PEKOMEH AL

2. Y CIIOBHEIE O003HAUECHUA JAHBI B IIPHIOKEHNUH 3.

CHUCTEMBI aBTOMATHYECCKOI'O VIIPABJICHUS BOJSMHOIO IHoxkaporyiineHusd (CAY BII) sinekrpocTaHiiii B OIIEPAaTUBHOM KOHTYDE
(rmagermm w3 LY, LY, bII{Y)

[ - OOmMK CUTHAJI ABAPHHU U HCHUCIIPABHOCTH HACOCHOM CTAHIUM, 2 - HACOCHAA CTAHIHUA B Pa00TE; 3 - AUCTAHIIMOHHBIN
IIyCK U OCTAHOB HACOCHOM CTAHLUM, 4 - ABTOMATHYCCKHHU ITyCK X OCTAHOB HACOCHOM CTAHLUHU; J - 3I1Y OTKPBITO,
padoUce JABJICHUC IMMUTATCILHOM TPYOOIPOBOAC, 6 - OOIMMKA CUTHAJI HCHCIIPABHOCTH 3I1Y; 7 - aBTOMAaTHYECCKOE
OTKPBITHE H 3aKpbITUE 3I1Y; 8 - aucTanuuonubin myCck YBII tpancopmaropa: 9 - HA ABTOMATHYECKOE OTKPBITHE U
sakpeiTHe 311V, /0 - quctanunoHHbId yCcK YBII Tpancdopmaropa; // - moxap tpancpopmaropa; /2 - Ha MyCK U
OCTAHOB HACOCHOM CTaHUuHU, /3 - ONokupoBKa mycka YBII tpancpopmaropa npu cpadateiBanuu Y BI1 apyrux
O0BEKTOB, /4 - 3aKPBITUE OTCEUHOTO KJIANAaHA pacmmpuTelrt, /5 - 3I1Y OTKpbITO, pabo4ee JABICHUE B MUTATEILHOM
TPyOOIpoBOAC; /6 - OO CUTHAT HCHCIIPABHOCTH 3I1Y; /7 - aBTOMATHYCCKOC OTKPBITHE H 3aKpbITHC 311V
{8 - nucTaHuMOHHBIN Iy CK YBII Tpancopmaropa; /9 - Ha aBTOMATHYECKOES OTKPBITHE U 3aKphITHE 311V
20 - nucTaHIMOHHBIN Iy CK Y BII Tpancopmaropa; 2/ - moxkap Tpancopmaropa; 22 - Ha MyCK OCTAHOB HACOCHOH
CTAQHLIUH, OTKJIFOUCHUE BEHTHJIATOPOB H 3AKPBITHE OTHE3AIMUTHOIO KJIAamaHa, 23 - OJIOKUpOBKA mycka Y BI1
TpanchopMaTopa npu cpadaTeiBaHuu YBII apyrux 00BbEKTOB, 24 - 3aKPBITHE OTCEYHOIO KJIAMAHA PACIIUPHTEIIA,

25 - aproMarmiuecku myck YBII tpanchopmaropa ama I ' 9C 6€3 o0CaykuBaroIero nepconanna; 26 - curaai "Iloxkap B
OMEIICHUHU TpaHc(popmaropa”; 27 - pydYHOE AUCTAHIUOHHOE VIIPABJICHUE BEHTUATOPAMHI H OTHE3AIMUTHBIMU
KJIAMAHAMH, 28 - ABTOMATHYCCKOC OTKIIFOUCHUC MMPUTOUYHBIX S BHITSHKHBIX BEHTHIIIUOHHBIX CUCTEM H ABTOMATHUYCCKOC
3aKPBITUC OTHE3AMUTHBIX KJIATIAHOB, 29 - CUTHAT 00 OTKIIFOYCHUH BEHTUJIATOPOB M 3AKPBITHU OTHE3AIUTHBIX
KJIAIIAHOB.
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YCnoBHBIE 0003HAYCHHUA:

[ - JIUHUA THAPOMEXAHHYCCKOMU CBA3M, . -JIHHHU JJICKTPHUYCCKOH CBA3H, 3 - BO3AYXOIPOBOA, 4 -PEIICTKA OJIA
BBIITYCKA BO3AyXa, J -pemIeTKa 1A 3a00pa BO3AyXa, O - KIANAH OTHE3ALIUTHBIN, / -BEHTHJLITOP LCHTPOOCIKHBIN, & -
BCHTHJIATOP OCEBOU, Y - MPUBOA IICKTPOMAIUUHHBIN, /() - 3aABHUIKKA C JICKTPONMPUBOAOM, // - H3BCIIATEIb MOKAPHBIN
aeiMoBOU ML, /2 - 3ICKTPOKOHTAKTHBIM MAHOMETP, /3 - DICKTPHUCCKHHU PETYIIATOP-CHUTHAJIN3ATOP VPOBHA, [4 -
CHUTHAJIN3ATOP PaA3ACICHUA Ccpea;, /5 -1aMma CUrHAJIbHAA, [0 - KIIFOY YIOPABICHUA, [/ — KHOIIOYHBIA MOCT, /0 - IMyJbT
IOYKAPHON CHTHATU3ALIUH.

Ipuaoxenue 4

(O0s3aTebHOE)
IHACIHHOPT OPOCHUTEJIA OIIAP-15

MuHHCTEPCTBO NPUOOPOCTPOCHNS, CPEACTB ABTOMATH3AIMHI H CUCTEM VIIPABJICHMS
BIIO "Coroscnenapromaruxa'
MO "Ykpcnemapromaruka”
Oneccknii HIRCNnePUMEHT AJILHLIN 3aB0A ''CnenaBroMaTuka'’

OPOCHUTEJH INIEHHBIE

[lacmoprt
J1b2 37.000.0C

1. HASHAYEHMUE U3JIEJIUA

Opocurenmn neHHblE CrnpuHKIepHbie (OIICP) wm  apenuepusie (OIIJAP) npeaHasHayeHbl A MOJIYYCHUA
PACIBUICHHONW BO3AYIIHO-MEXAHHUYCCKOM IMEHBI HHU3KOH KPATHOCTH M3 BOJHOIO PacTBOpa IEHOOOPA30BATEI H
paCIpeICICHHUA €€ IO 3aHUMAEMOH TIOMIAIM C IS TYIICHU 04aroB MOKapa WK UX JIOKATU3ALHH.

OpocCHUTEIM NMPEAHAZHAYCHBI AL PA0OTHI B PACTBOPO3AOJIHEHHBIX CIPHHKICPHBIX U CYXOTPYOHBIX APCHUYCPHBIX
YCTAHOBKAX M MOTIYT JKCILTYaTHPOBATHCI B MPOU3BOJACTBCHHBIX M CKJIAJACKHX MOMCINCHUAX, KAOCIbHBIX TYHHEIAX H
KAHAJIAX, B KOTOPBIX MPOJIOKEHBI MACIOHAIOJHEHHBIE KA0OEIH, B MOABAIAX C MOBBIMICHHON BJIAKHOCTBIO, IO HABECAMU
M HA JAPYTHUX 00BEKTAX HAPOJHOTO XO3SMMCTBA MPH TEMIIEPATYPE OKpykaromeu cpeapl: oT 278 K (mmoc 5 °C) go 328 K
(mmxoc 55 °C) - ama opocureacu OIICP u ot 213 K (MunHyC 60 °C) mo 468 K (mmxoc 195 °C) - ama opocurencu OIJIP u

OTHOCHTCIbHOM BiaaXHOCTH 100% mpu Temmeparype 35 °C.
2. TEXHUYECKHE XAPAKTEPUCTHKH
O003HaucHuE o TY 25-09.059-82

OIICP-15(72)  OIJIP-15

Y CIOBHBIM IPoxoa (1)), MM 15
JlaBnenue nepen opocureiem, MIla (krc/cm”)

HAXOOJIBIICE 1,0(10)
HAUMCHBIIICE 0,15(1,5)

[Imomaas opomecHus ¢ BBICOTHI 4 M Ipu JAaBICHUH Iieped opocureiaeMm 0,3 Mlla (3

KTC/CM~), M, HC MCHEE 12
KpaTHOCTH IICHEBI 4-20
Koa(ppumeHT pacxoaa, HC MEHEE 0.9
Temnepatypa paspymeHusa TCmioBoro 3amka, K (°C) 345(72)x3%
Bpems cpadaTelBaHU TEIJIOBOTO 3aMKA, C, HE 00Jiee 330 -
['abapUTHBIC U TPUCOCAUHUTEIIBHBIE PA3MEPBI IPUBEACHBI HA puC. 4.1; 4.2 - -
Macca, kr, He 00J1ee 0.34 0.32
CpeaHuH CPOK CIY>KOBI 10 CIHCAHUS, JICT 10
BeposaTHOCTBH O€30TKa3HOU padboThI, 3a 2000 4 HE MEHEE 0,99

Koxa OKII 485485 485485
IleHa, pyO 1,5 1.25
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3. KOMILIEKT ITOCTABKH

Opocurens - 1 mr.
[Iacmopt- 1 3K3. HA AIIHUK.

4, YCTPOUCTBO U IPUHIIUII PABOTHI

OpocCHuTEIb NEHHBIA CIPUHKICPHBIN (PUC. 4.1) COCTOUT U3 PACHBUIMTEI, 3aIIOPHOTO YCTPOMCTBA, TCILIOBOTO 3aMKA
u auddysopa. PacubumMTe b UMEET HAPYKHYIO TMPUCOCAUHUTEIBHYIO PE3b0y I MOACOCAUHCHUA K CHCTEME
MOKAPOTYIUCHUA U BHYTPEHHEE BBIXOJHOEC OTBEPCTHE, YEPE3 KOTOPOE MPHU CPA0ATHIBAHUH TEIUIOBOIO 3aMKA MOJACTCS
IICHHBIM PACTBOP A/ TYICHUA IMOYKApPA.

2 T RS2 I
q_"‘"--__‘“_“ ooy 024371
of The——
2
5 .
. a
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Puc. 4.1. Opocuteb neHHBIA CIPUHKICPHBIA THIIA OIICP Puc. 4.2. Opocuteib ICHHBIN APCHYCPHBIN THIIA
[ - kopnyc; 2 - koL, 3 -auddy30p; 4 - NPOKIAAKA;, J - KJIAMNAH, OILAP
6 - ppryar; 7 - 3aMOK; 8 - poMOuK; 9 - pear; /0 - BUHT, /] - [ - xopnyc; 2 - KOab1O; 3 - AA(PPy30pP; 4 - PO3ETKA.
PO3€TKA

3amOPHOC YCTPOUCTBO COCTOUT M3 KJIANAHA J, MPOKIAAKHU 4, CHCTEMBI PhYaroB O, &8, 9. BuaroMm /0 CO30a€TC HATAT,
00CCIICUHBAOIINN T¢PMCTHUYHOCTD OPOCHTCIA.

TenmoBou 3aMOK 7 COCTOMT W3 ABYX INIAHOK, CHASHHBIX MEXK/Iy COOOM JCTKOIJIABKUM IIPHUIIOEM, PACCUHTAHHBIM HA
CpadATBIBAHUE MPH IPEBBIMICHUUA TEMIICPATYPBI OKPYXKAKINETO BO3AyXa TEMIEPATYPbl paspylicHus npumod. K
PACTIBUIMTEIO C IMOMOINBIO MPYKHHHOTO KOJbLA 2 YKPEIUIEH Au(@y30p 3, NPEAHA3SHAYCHHBIA 14 CO3JAAHUSA
HAIIPABJICHHOTO IMOTOKA MEHHOTO PacTBOPA.

Ha HmwkHEM TOpIUE PpACHOBUIMTCIA NPHKPEIJICHA Po3eTKa [/, 00ECIEYHMBAKOINAA PACOPCACICHUC BO3IYIIIHO-
MEXAHHYCCKOM IICHBI IO IIOINAIHA OPOIICHHUA.

OpocHuTellb MEHHBIM APECHYCPHBINM (PHUC. 4.2) OTIMYACTCA OT OPOCHTEIA NMEHHOTO CIPHHKJICPHOTO OTCYTCTBHEM
HAMIOPHOTO YCTPOUCTBA M TCIUIOBOrO 3aMkKa. [loaava meHbl B CETh APCHYCPHOU YCTAHOBKH OCVIICCTBICTCS IIPH
IIOMOIIM MOOYAUTEIbHBIX YCTPOUCTB.

5. TEXHUYECKOE OBCIYXKHBAHHUE

He pexe oaHOTO pasa B 1IECTh MECALECB HEOOXOAUMO MPOBOAUTH BHEINHHUU OCMOTP OPOCHUTENIA M YIAIATH C €ro
aeTancu (OCOOCHHO ¢ TEILUIOBOTO 3aMKA) IbLIb M IPA3b. ITY PadOTy CICAYET BBIMOIHATL C OCOO0OM OCTOPOKHOCTBIO,
yTOObl HE HAPYMIUTHh ITEPMETHYHOCTH 3alIOPHOTO YCTPOUCTBA. B ciayuae cpabaTbIBaHHA OPOCHUTEIb PEMOHTY HJIH
BOCCTAHOBJICHHUIO HE MO/JICIKHUT.

MOHTQK, UCHOBITAHUA, CAAYY B OKCIUTYATALUMIO W JOKCIUIYATALMIO OPOCHTEIICH B COCTABE YCTAHOBOK ICHHOTO
MOKAPOTYIICHUSA OCYIICCTBIATh B COOTBETCTBHH C BECAOMCTBCHHBIMH TEXHHYCCKHUMH ycaoBusamMu BMCH 13-74 u
nHCTPpyKucH BOH 28-78.

6. YKASAHHA 110 XPAHEHUIO U TPAHCITIOPTUPOBAHHIO

OpOCHUTEIIN NMCHHBIC CIPHHKJICPHBIC JOKHBI XPAHUTBCSA M YCTAHABIMBATLCA HE OMMKEC 1 M OT OTONHMTCIbHBIX H
HATPEBATCIBHBIX NPHOOPOB. [lomagaHue mpsAaMBIX COTHCUYHBIX JIVYCH HE Oy CKACTCH.

YCa0oBHA TPAHCHOPTHPOBAHKUA OPOCUTEIICH B YIIAKOBKC B YACTH BO3JACHCTBUA KJIMMATHYCCKHUX (DAKTOPOB H YCIOBHH
xpancHus - rpymma 4 OK2) mo I'OCT 15150-69.

OpocCUTEIN MOTYT TPAHCIIOPTUPOBATHCI B KPBITBIX TPAHCIMOPTHBLIX CPEACTBAX BCEMH BHAAMH TPAHCIIOPTA, KPOME
BO3AYIIHOTO, B COOTBETCTBUH C MPABUIAMU, ACUCTBYIOLIMMH HA JAHHOM BHIC TPAHCIIOPTA.
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7. CBUAETEJIBCTBO O IPUEMKE

Opocuremm neaabsic OIICP (OITAP) HOoMEp mapTum cooTBeTCTBYIOT ' OCT 13815-82 m mpu3HAHBI
rOJHBIMH 14 SKCILTY ATAIHH.
M. 11. JlaTa BBIITYCKA

Homep nmaptumn
IIpeacraBureas OTK

(ITOUTHCH )

8. TAPAHTHUHBIE OBA3ATEJILCTBA

[ IpeaAnpuATHE-U3rOTOBUTEIb TAPAHTHPYET COOTBETCTBHE OPOCUTEICH TpeOoBanusaM 1Y 25-09.059-82 npu
COOIFOICHUH MOTPECOUTEIIEM YCIOBUM JIKCILTYATALMM, MOHTAXKA, TPAHCIIOPTUPOBAHUA U XPAHCHUA. | apaHTUHHBIA CPOK
SKCILTYaTalluud OPOCHTEICH 18 MECALIEB CO AHA BBOAA UX B AKCILIYaTAIUKO, HO HE 00J1ee 24 MECALICB CO AHA OTTPY3KH.

[ apaHTHUHBIN CPOK XPAHCHHA - 12 MECALIEB C MOMECHTA H3TOTOBJICHUS.

9. CBEAEHMA O PEKJIAMAIIMAX

IIpu OOHAPYKCHHH HCHCIPABHOCTH H AC(PCKTOB, BO3HHUKIIHAX MO BHHC H3TOTOBHTCII, HCOOXOAMMO BBI3BATH
OPCACTABUTCIIA MPCANPUATHA-U3TOTOBUTCI. B ClIy4ac HECABKH IMOCICAHCTO B TCUCHUC MECANA COCTABLACTCS AKT B
OJHOCTOPOHHEM MOPSAKE K OPOCHTEIb C MPUIOKCHUEM MACIIOPTA M AKTA BO3BPAMIACTCI H3TOTOBHTEII.

HM3rotoBurens 0043aH B TCUCHHEC ABYX MCECAICB ¢ MOMCHTA IOJYUYCHHSA AKTA OTTPY3HTh B3AMCH HCIPABHBIN
OPOCHTCIIb.

M3rotoBuTe b HC OPHHHUMACT NPETCH3HH, €CIH HCTCK TAPAHTHHUHBIA CPOK SKCINIYATAIMH HJIH XPAHCHHSA H IPH
OTCYTCTBHH MACIIOPTA HA OPOCHUTE]Tb.

10. CBUAETEJBCTBO Ob YIIAKOBKE

Opocuremn  mneHHbie OIICP (OIIJIP) HOMEp mapTum VOAKOBAHBI COTJIACHO TPECOOBAHMSIM,

IPEay CMOTPEHHBIM TEXHUYCCKON JOKYMCHTAIIUCH.
BapuanTt BpeMECHHOU 3a1uThl B3-0, BapuaHT BHYTPEHHEH ynakOBKU BY-1 cormacHo tpedosanmwam [ OCT 9.014-78.
M.IL. Jlata ymakoBku
YTIaKOBKY MPOU3BEI

(IIOHCH )
H3aenue mocie yinakOBKH
IIPHHSAI

(ITOIHCH )

11. BEIOMOCTB IIBETHBIX METAJLIOB, COJEPKAIIIAXCSA B OPOCUTEJE NEHHOM OIICP

(O AP)
KomuuecTBO 1BETHBIX METAUIOB, KT, —
10 I KAIMX CJaue B BUJIEC JIOMA E 5 =
COACPARAIINXCAA B U3ACIIMH I10CJIE cpadaThIBaAHUI IIPH IIOJIHOM U3HOCE U €TI0 < 5 -
HaumeHnoBanue Merasia, % = =
CHUTARA U3 JICTIS CIIMCaHUU S B
Kmaccudukamusa mo rpymmam (I'OCT 1639-78) % é{ g
I v \Y I v \Y I v v | & 2
Jlatyns JIC
(TOCT 1020-77) - - 0,094 - - 0.094 - - 0,094
Jlarynp JI 63%
(TOCT 931-78) - 0.007 - - 0.007 - - 0.007 -
Jlaryns JIC 59-1 JleMoHTaxK
(COCT 2060-73%) ' - (0007 ' ' : - 0.007 | nomen
Meas M1
(COCT 495-77%) | 9% | - ' ' ' - | 00045 - -
Meas M3
(TOCT 495-77%) 0,002 - - - - - 0,002 - i

* Tonpko 11 opocuTenei crpruHKiepHbix OLICP.
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Hpunoowcenue 5
(Pekomenoyemoe)

Y3EJI KPEIVIEHUA OPOCUTEJIA OILAP-15 K TPYBOIIPOBOAY

(1Ba BApHUAHTA)

W

ARLN l\\\\v’
i

Puc. 5.1. lIpucoeamHeHUE ¢ HCITOIb30BAHUEM CTAJIBHBIX COCTUHUTECIBHBIX YaCTCH

[ - opocureap OIIAP-15; 2 - mydra 15 T'OCT 8966-75; 3 - mepexoa K 57x5..25x3 T'OCT 17378-83*; 4 - orBoa 90°
57x3 T'OCT 17375-83%* (10 mMpOCKTY)

Puc. 5.2. IIlpucocauHCHUE C HCTIOIB30BAHUEM COCAUHHUTECIIBHBIX YACTCH U3 KOBKOTO YyTYyHA
[ - opocureap OILAP-15; 2 - pyTopka 25x15 I'OCT 8960-75; 3 - my(pta 50x25 I'OCT 8957-75; 4 - marpyOOK C

HAPYKHOU pe3pOoi (TpyOda 37x3 - Ct. 2-A I'OCT 10704-76 umu pyda 60x3,5 'OCT 3262-75); 5 - orBoa 45° 573
['OCT 17375-83* (110 MPOCKTY).
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Hpunoowcenue 6
(Obsa3amenbroe)

XAPAKTEPUCTUKA Q-H OPOCUTEJIS OI/IP-15 110 BOJIE

Hi sod.cT,
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Hpunooswcenue 7
(Obsa3ameibnoe)
I'N/IPABJIMYECKHUE XAPAKTEPUCTHUKU (KAPTHBI OPOLIEHUS) OPOCUTEJISA
OILIP-15

Xapakrepuctuku opocurens OIL[AP-15, npuBcACHHBIE B MNPUIOKCHHMH 7/, TMOJIYYEHBI MO PE3YJIbTATaM
ruapaBandcckux ucnsitanuii BHUMIIO [17].

Jlyru opocuTeIcH, yCTaHOBICHHBIX oA yriaaMu O u 180° (puc. 7.1 u 7.5), pa3MELICHBI B IIJIOCKOCTH, MAPAIICIbHOU
CTOPOHAM KAPThI OPOIUCHUA ¢ MAKCUMAJIBHBIM PACHBIIOM BOABL. 14 OPOCUTEICH, YCTAHOBJICHHBIX IO yriiaMu 45; 90
u 135° (puc. 7.2-7.4), ayru OpoOCUTEI PA3MEINAOTCA B BEPTHKAJILHOW IJIOCKOCTH, MEPICHIUKYIAPHOU ILIOCKOCTH
KapThl OPOIICHUS.

CpeaHsis UHTCHCUBHOCTH OPOLUCHHUS HA IUIOMAAM KAPThl MPH PACMIOJOKCHHUU OPOCUTEIL HA BBICOTE 4 M,
paccuntanHaga BHUUIIO [17], npuBoauTcs B TAOIHIE.

Hamop nepen CpenHsis HHTCHCHBHOCTh OPOMICHHS 4, T/M -C
OPOCHTEIIEM /1, YTOJI paCIOJIOKCHHS OPOCHTCIIA

Mlla 0° 45° 90° 135° 180°
0,1 65 56 61 48 37,5
0,2 81 74 82 55 55
0,3 102 109 106 60 83
0,4 118 125 118 62 96
0,5 122 148 126 67 103
0,6 142 150 133 76 111
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Puc. 7.1. Kaprta opomeHus opocurei
OITJIP-15, ycTaHOBJICHHOTO 1104 YoM (°

= Jd S e - " am m i T AN | . - H . -- "" L . -".|.
F'- ﬂ. L | L ._ 7] . F

Wt e - i el

Puc. 7.2. Kapra opomecHusa opocureass OI1/IP-15 yCTaHOBICHHOTO MO yIIoM 45°
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Puc. 7.3. Kapra opomcHus opocurea OIIJIP-15, yCTaHOBICHHOTO moa yriaoM 90°

MHTCHCHBHOCTD OPOIICHHS B 3aBUCHMOCTH OT BBICOTHI PACIIOIOKCHUI OPOCHTEIA /1 OIIpeaACIICTCs Mo (popMy e

S,
4n =44
Sy
IAC ¢4 - HHTCHCUBHOCTH OPOLICHUS MIPU PACIOJIOKCHUU OPOCUTEIIA HA BBICOTE 4 M;
S4 = TUIOINAIb OPOLICHUA P PACIIOIO0KCHUU OPOCUTEI HA BBICOTE 4 M.

OnpeacacHue CpeIHEH UWHTCHCUBHOCTH OPOIUCHUS HA IJIOIAAU KAPThI O€3 yueTa €€ MOBEPXHOCTH HA PABTHYHOU
JUTHHE (714 OPOLICHUS BEPTUKAILHBIX MTOBEPXHOCTEN) JACTC HA MPUMEPE MPOCKTHOTO PEMICHUA (CM. MPUIIOKEHUE 12).
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Puc. 7.4. Kapra opomecHus opocurteirss OI1L/IP-15, ycranoiaeHHOrO moa yriaom 135°,
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Puc. 7.5. Kapra opomenus opocurest OIIJIP-15, yctanosiaeHnoro noa yriiom 180°.
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Ipuiaoxenue 3

(O0s3aTenbHOE)
COI'JTIACOBAHMUME I'YIIO MBI CCCP

MunucrepcTBo BHyTpeHHHX Aea CCCP 3AMECTUTEIIO TJIABHOTO HHYKEHEPA
HHCTUTYTA "1 HAPOMPOCKT"
| 1aBHOE yNpaBIICHUE ITOKAPHOU uMm. C.A. Kyka

oxpanbl MOCKBa
M ©®. KPACH/IFPHUKOBY
17.07.87 Ne 7/6/1776
125812, Mocksa, A-80,
Ha No 80-96/388 ot 10.06.87 BomokomamMckoe mocce, 2.

['1aBHOEC ympasjiacHue moskapHou oxpanbl MBJI CCCP HE BO3pakacT HPOTHUB MPOCKTHUPOBAHUSA ABTOMATHUYCCKHUX
YCTAHOBOK MOKAPOTYIICHHUSA TIABHBIX CHJIOBBIX TPAHC(HOPpMATOPOB I'I(C ¢ HHTCHCUBHOCTBHIO OPOIICHUS PACIIBLICHHOM
Bo0i 0.2 11/c-M° (IIPH PACYCTHOM BPEMCHH TYLICHHSA moskapa 10 MUHYT).

3aMECTHTEIb HAYAJILHUKA
| maBHOTO yripaBIcCHUA H.@. KUMCTAY

Ipuaoxenue 9

(O0s13aTeIbHOE)
PEINIEHUE I''TABTEXYIIPABJIEHUA Ne 3-5/85

MUHHCTEPCTBO SHCPreTuky U Anekrpuduranuu CCCP
[ 1aBHOC TEXHHYCCKOC YIPABICHHUE MO SKCILTY ATAIHU YHCPTOCHCTEM

VK 614.841.415.621.314.21(094.587)

PEIIIEHUE Ne 3-5/85
Mocksa 2’7 ceHTs0psa 1985 1.

O IYCKE ABTOMATHYUECKHX YCTAHOBOK INO KAPOTYHIEHUA TPAHCO®OOPMATOPOB,
ABTOTPAHCO®OPMATOPOB H HIYHTUHPYROIIIUX PEAKTOPOB

B npouecce 3KCIUTyaTaliy BBIABICHO OOJIBIIOE YHCIIO HEMPABUIIBHBIX JCUCTBUHA CUTHAJIBHO-ITY CKOBOTO IMOKAPHOTO
ycrpoucTtea YCIIIT 014-3-1 (JJUD-5), npeaHa3HAYCHHOTO AJIA IMYCKA ABTOMATHUYECKUX YCTAHOBOK IOXKAPOTYILCHUS
TPAHC(HOPMATOPOB, ABTOTPAHC(POPMATOPOB H Iy HTHPYIOIMIUX PCAKTOPOB.

JLia 00eCcneueHUA HAICKHOTO Iy CKA YKA3AHHBIX YCTAHOBOK I TABTEXYMPABICHUE PEINACT:

1. He mpumenars YCIIIT (AAD-5) ang mycka aBTOMATHUYCCKHX YCTAHOBOK MOXKAPOTYIICHUS TPAHC(OPMATOPOB,
ABTOTPAHC(HOPMATOPOB M LIYHTHPYIOIIHX PEAKTOPOB BO BHOBb COOPYKACMBIX, PCKOHCTPYHPYECMBIX H JACHUCTBYIOINHX
3JICKTPOYCTAHOBKAX.

2. IlpuocranoButh acuctBue § 3.2.56 '"lIpaBun yCTpouCTBA J3JICKTPOyCTAHOBOK'W / Illectoe wm3pgaHue,
nepepadOTAaHHOE B JAOMOJHCHHOE. - M. JHeproaromu3aar, 1983.

3. IlpeaycmarpuBatb BO BHOBb COOPYKACMBIX H PEKOHCTPYHUPYEMBIX JJICKTPOYCTAHOBKAX LEMH IMyCKa
ABTOMATHYCCKUX YCTAHOBOK MOXKAPOTYIICHHA TPAHCPOPMATOPOB, AaBTOTPAHC(HOPMATOPOB U INYHTHUPYOLIUX
PEAKTOPOB:

- OT CHTHAJILHBIX YCTPOHCTB Ta30BOM, AU((PEPCHUHATIBPHON 3amuT U yCTpoucTBa KKMB ¢ AcuCTBHEM HA MyCK
YCTAHOBOK U BO3MOKHOCTBIO TIEPEBOAA UX ACUCTBUA HA CUTHAI,

- o1 YCIIII ¢ AeuCTBHEM HA CHTHAJI M BO3MOXKHOCTBIO MIEPEBOAA UX ACHUCTBHSA HA MY CK YCTAHOBOK MOXKAPOTY IICHUA.

4. OCYIIECTBUTH PEKOHCTPYKIUK) B COOTBECTCTBHHM C II. 3 JAHHOrO PemeHus Iened MmyCKka YCTAaHOBOK
HOKAPOTYIICHHUA TCX TPAHC(HOPMATOPOB, ABTOTPAHC(POPMATOPOB H IIY HTHPYIOIIHX PCAKTOPOB, ACHCTBYIOIIHX H BHOBb
BBOAUMBIX B DKCILIY ATALIUKO JJICKTPOYCTAHOBOK, KOTOPBIC 000pyaoBanbl Y CIIIT (JIUD-5).

3aMECTHTEIb HAYAJILHHKA
| maBTexXynpasiICHUA KM AHTHIIOB
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TABJIULBI JJI51 PACYETA NMPEJEJIBHOM JUIMHBI CYXOTPYBA TP NMA/IEHUH
TEMITEPATYPBI 3ATTIOJHSIOIIEN ET'O )KUIKOCTH J0 0 °C

M CX0oaHBIE JAHHBIE AJIA PACUYETA:

OTHAMETP CYXOTpyOa d, MM

HAYAJIbHASA TEMIIEPATYPA KUAKOCTH L, “C
TCMIICPATYPA HAPYIKHOTO BO3AyXa £, °C
CKOPOCTbh ABHYKCHUS KUAKOCTH V, M-

Ipunooswenue 10
(Pekomenoyemoe)

100: 200- 300:

+5: +10; +15; +20;
-10; -30; -40; -60;

2.5:3,0;

> 2 >R

7.5:10.0

Ipeneannast ;ymHa cyxorpyoa npu d = 100 mm

Temmeparypa [IpeneapHast AmuHa CyX0TPyO0a IpH CKOPOCTH ABIDKECHUS YKUIKOCTH (M-C'l),, paBHOH
KUAKOCTH, °C 2.5 5.0 7.5 10,0
., =-10 °C
S 22.5 25.9 28.0 29.7
10 38.0 43.6 47,3 50,1
15 49.6 57,0 61.8 65,5
20 58.3 67,5 73,2 77,5
t, = -30 °C
S 8.6 9.8 10,7 11,3
10 15,8 13,1 19.6 20.8
15 22.0 25.2 27,3 29.0
20 27.3 31,4 34.0 36,1
t, = -40 °C
S 6.5 7.5 3.1 8.6
10 12,2 14,1 15,2 16,1
15 17.2 19.8 21,5 22,7
20 21.7 24.9 27,0 28.6
., = -60 °C
S 4.4 5.1 5.5 5.9
10 8.5 9.7 10,5 11.2
15 12,1 13.9 15,1 15,9
20 15.4 17,7 19.2 20.4
IIpeaeanrHan nymHA cyxorpyoa npu d = 200 Mmm
Temnepatypa [IpenenbHas aauHa CyxXoTpyO0a Ipu CKOPOCTH ABIDKCHUS YKUIKOCTH (M-C'l)? paBHOH
skuakocTH, °C 2.5 | 5.0 | 7.5 10,0
., =-10°C
S 51,7 59 4 64.4 68,2
10 87,3 100.3 108.7 115.2
15 114.0 130.9 141.9 150.4
20 135.9 155.1 168.5 173.4
f, = -30 °C
S 197 22.6 24.5 25.9
10 36,2 41.6 45,1 47.8
15 50.4 57.9 62.8 66,5
20 62.8 72,1 78.2 82.8
t, = -40 °C
5 15,0 17.3 18,7 19.8
10 28,1 32,3 35,0 37,1
15 39.6 45,5 49 3 52.3
20 49 8 57,2 62,1 65,7
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t, = -60 °C

> 10,2 11,7 12,7 13,5
10 19.4 22.3 242 25,6
15 27,8 31,9 34.6 36,7
20 35.4 40,6 44,0 46,6
IIpeacibHas ymHa cyxorpyoda npu d = 300 mm
Temmeparypa [ IpenenbHas amuHa CyX0TpyOa IpH CKOPOCTH ABMKCHUS KHIKOCTH (M-c), paBHOM
SKHAKOCTH, °C 2.5 | 5,0 | 7.5 | 10,0
t,=-10°C
> 84,1 96,6 104,38 110,9
10 142.0 163,1 176,9 187,3
15 135.4 212.9 230,9 244.6
20 219.6 2523 273.6 289,38
t,=-30°C
> 32.0 36,7 39,8 42,3
10 38.9 67,7 73,4 77,8
15 82.0 94.2 102,2 103.2
20 102,1 117,3 127.2 1347
t,=-40 °C
5 24 4 28,1 30.4 32,2
10 45,7 32,5 36,9 60,3
15 64 .4 74.0 80,3 83,1
20 81,1 93.1 101,0 106,9
t, = -60 °C
> 16,6 19,1 20,7 21,9
10 31,6 36,3 39,3 41,7
15 45,1 51,9 56,2 39,6
20 37,5 66,1 71,6 75,9
ol mm
S00|- /3
%60F i
EHU!;- /
CUE - -
80+
1)
Ul .. -
' 60 70 80
L M
[IpeaecapHO A0MyCTHMAA AIHHA CYXOTPyda mpu v = 7.5 M/C
Ne £, °C 1,. °C Ne t. °C f,. °C
1 +35 -60 4 15 -60)
2 +5 -40 5 10 -40
3 +10 -60 6 +135 -40
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Hpuaoxenue 11

(O0s3aTenbHOE)
NHOOPMAIIMOHHOE ITNCBMO

MocCKkBa
25.04.88 No I'1B-6/88

OO0 ompeacaCHUN PACUYCTHBIX
PACX00B BOABI HA MOKAPOTY LICHUE
IICKTPHUCCKUX CTAHIUN U MOACTAHIIUU

YnpasicHue COOOMIAECT, YTO ONPECACICHUE PACUCTHOIO PacxoJa BOAbI HA IMOMXKAPOTYIICHHEC TEILIOBBIX,
THAPOAICKTPOCTAHIMM M MMOACTAHIUK CICAYCT MPOBOAUTE B COOTBETCTBHH ¢ TpeOoBanusamu CHull 2.04.02-84, CHul I
2.04.01-85, CHull II-38-75, CHull II-106-79 u "MHCTpYKUHUH MO HPOECKTHUPOBAHHUIO ITPOTHBOIOKAPHOMN 3AILUTHI
3HCpreTuucCkux npeanpuarud’ P/l 34.49.101-87, ucxoad U3 CICAYIOIMUX BAPHAHTOB.

1. TymeHue mokapa B KAOCIbHBIX COOPYKECHHAX MIABHOTO kKopmyca TOC, 3ganuu 1 9C, 3aKphITON MOACTAHLIUM,
OI1Y noacraniuu. [Ipu 3TOM OTHOBPEMEHHO JAOJDKHBI 00CCIICYUBATHCA PACXOIBI:

- ABTOMATHYECKOM YCTAHOBKH MOXKAPOTYLICHUS HAUOOIBLIIETO HO IUIOIAAU OTCEKA KAOCIBHBIX COOPY KECHHUM
(QHW.I{C);

- U3 BHYTPCHHUX MOXKAPHBIX KPAHOB (G )-

- HAQ HAPYKHOE MOXKAPOTYVIICHHUE M3 MOXKAPHBIX THAPAHTOB TIJIaBHOro kopmyca 1T2OC, s3manum 1 9C, 3aKkpeITON
noacranuuu, OI1Y moacTanuuu (G, ):

Ql — Yaynixe T Y T Y- (1)

2. TymeHue moxxkapa Ha MaciaocucreMmax TtypoorcHeparopos TOC. Ilpu 3TOM OTHOBPEMEHHO JOJDKHBI
00CCICUUBATHCS PACXOBI:

- CTAUMOHAPHOU YCTAHOBKU OXJIAKJICHUA TJIABHOIO MACj00aka TypOOreHEpaTopa, HAUOOIBIICTO M0 BMECTUMOCTH
(Gorn):

- HA OXJIQGKICHUE METAUIHYCCKUX (DEPM MOKPBITHUA B MAIIIUHHBIX 37X (G og)-

- U3 BHYTPCHHUX MOXKAPHBIX KPAHOB (G )-

- HA HAPYIKHOC MOKAPOTYLICHUE TJIABHOTO KOPITYCa U3 MOKAPHBIX THAPAHTOB (G ):

Ql = Gorm T God T G T G- (2)

3. Tymenue noxapa B ruaporcueparope I ' 9C. IIpu 3ToM OAHOBPEMEHHO J0KHBI 00CCIICUUBATHCH PACXOIBI:

- ABTOMATHYECKOU YCTAHOBKH IMOKAPOTYIICHU THAPOTCHEPATOPA (G ayrrr)-

- U3 BHYTPCHHUX MOKAPHBIX KPAHOB (i)

- HAQ HAPYKHOE MOKAPOTYIICHUES U3 TOXKAPHBIX THAPAHTOB 34aHuA [ IC (¢r):

Q3 — Yaynrr T Yrx T Ynr- (3)

4. TymeHue mosxapa TpaHCHOpMaATOPOB (PCAKTOPOB), OTKPBITO YCTAHOBIICHHBIX V TIIABHBIX KOpIycoB TOC, 3gaHui
['9C, Ha OTKpBITHIX NOACTAHIUAX B OPY . IIpH 3TOM OJHOBPEMEHHO J0LKHBI 00CCIICYUBATHCA PACXO0AbI BOBI:

- ABTOMATHYCCKOH YCTAHOBKHU MOKAPOTYMICHUA HAXOOIBIICTO IO BMECTUMOCTH MACJIA TpaHC(POpMaTopa (PCaKTOPa)

(Gaym.m):
- 25% 0T pacxo/a HA HAPYKHOEC MOKAPOTYIICHHUE M3 MOKAPHBIX THAPAHTOB INMABHOTO kopmyca TIOC, 3ganuit I 2C

uan OI1Y (0,254g,), HO HE MeHee 10 a/c;
Q4 — Yayn.1p T 0:25‘?111“- (4)
5. TymeHue moskapa TPaHCHPOPMATOPOB B 3JAHHH 3AKPBITOM IMOACTAHUMH. IIpH 3TOM OJHOBPEMEHHO JO.LKHBI
00CCIICUUBATHCS PACXOIBI:
- ABTOMATHYCCKON VCTAHOBKH IMOKAPOTYMICHHUSA HAUOOIBIIECTO IO BMCCTHMOCTH MAcaa TpaHCPopMaTopa (Gaym m):
- U3 BHYTPCHHUX MOKAPHBIX KPAHOB (i)
- HA HAPYIKHOC MOXKAPOTYIICHUE U3 MOXKAPHBIX THAPAHTOB 3AAHUA 3AKPHITOH MOACTAHIUM (¢, ):
Q5 — ay1p ™ (' T Y- (5)
6. TymeHne noxkapa pe3epByapoB ¢ Ma3yToM. IIpu 3TOM OJTHOBPEMEHHO AOJLKHBI 00CCIICUUBATHCA PACXO/IbI BOIBI:
- HA TYIICHUC HAMOOIBIICTO MO 00BEMY PE3E€pPByapa CTAHOHAPHOM ABTOMATHYCCKON YCTAHOBKH MOXKAPOTYIICHHUS
IIPH CXEME C HACOCAMH-I03aTOPAMH, CTAIIHOHAPHOU HCABTOMATHYCCKOU YCTAHOBKOHU MOMKAPOTY ICHUA (G ).
- HA OXJIKICHUE PE3EPBYAPOB (Gop)-
- 25% 0T CyMMBI PacX0/10B HA TYIICHHUE U OXJIAKIACHHUE pe3epBYapoB 0.253(q., + gop), HE MEHEe 20 11/C;
Us = qw T qop + 0,25%(Grp + Gop). (6)
3a PaACUECTHBIM PACX0Od BOJBI HA IMOKAPOTYIICHHUE JJCKTPHUUYCCKOM CTAHIHMHA HWJIH MOJACTAHIUHM HTPHHHUMACTCS
HANOOJIBINMHH PACXO, ITOJYUYCHHBIN B YKA3aHHBIX BAPHAHTAX.

HavyaabHUK YTIIpaBICHHUA MOKAPHOU
0€30MAaCHOCTH, BOCHHU3HPOBAHHOM

OXPaHbl U TPAKIAHCKON OOOPOHBI )
Munsaepro CCCP H.C. HABAPEBCKHI
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Ipunoxncenue 12

(Pekomenoyemoc) .
INPUMEP ITPOEKTHOI'O PEHIEHHUS PACCTAHOBKH OPOCHUTEJIEHN OILTP-15 VBII
TPAHC®OPMATOPA T/ 125000/220 HIPUMEHUTEJIBHO JUIA 1OC

PasMemene OpoCATENneH UTd OpPOICHUA PACTIBIIICHHOM BOAOHW KPBIIIKH (FOPH30HTAJIBHAS W HAKJIOHHAA Y4CTH)
TpaHc(hopMaTopa, BBICOKOBOJBTHBIX BBOJOB H PACIIMPHUTEILHOrO 0aka MNPOHU3BOAMTCA € YUYETOM MHHHMAIbHBIX
PACCTOSTHUH JI0 TOKOBEAYIMIAX HACTEH corjacHo TpebosaHHaM [1YD m. 4.2.57 aTo onpeaenseT BBICOTHOE TIOJOKECHUE
OPOCHUTEICH HaJl KPBHIIIKOM: B mpuMepe 1,3 1 2,3 M 11pu ¢peiHei HHTEHCHBHOCTH HA KAPTE OPOIICHHSA COOTBETCTBEHHO

0,166 1 0,146 51/(c-m”) s kpeimiku Tpanchopmatopa u 0,23 1/(c-M”) - I paCIIMPHUTEIHHOTO Haka.
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A PACNPEAENEHNE BOAbL]

| ) v / -
@"V" NG B HA_ KPSILKE TPAHCDOPMA-
) *—-.. ‘ i FEN o el TODA F HAKRCHHAH MALTL/
I_ ——t . | d o0 J ; | TPAHN}*?WA{EEDDWQQB
T 77T P B S S S T S A SR S TV A
Puc. 12.1.

PacueTrsl cpeaHeH WHTEHCHBHOCTH OPOMICHUA TIPOBEASHBI B COOTBETCTBHH C HKCTIEPHMEHTAJIBHBIMHU JAHHBEIMH
BHHWUHWITO MBJ CCCP [17] w npusoasitca na puc. 12.1, 12.2, 12.6-12.8 HACTOAIMIETO TIPUITOKEHHAA.

[ToayueHHe pPacueTHOM MHTCHCHBHOCTH OPOINCHHSA KPHITIKK TpaHchopmaTopa (He MeHee 0,2 1/(c-M°) MOCTHTaeTes
COOTBETCTBYIOIINM Pa3MEINCHUEM OPOCHTEIICH B INIAHS ¢ YUCTOM (haKeya pPaciblia BOJB B CPEAHCH HHTCHCHBHOCTHA HA
KapTe OPOMICHMSA ¢ IIOJIHBIM IICPCKPHITHECM MOBSPXHOCTH KPBIIIKK TpaHchopmaTopa. B nipumvepe 3,8 M ¢ HEPCKPBITHEM

s 2
HE MCHEEC UCM ABYMS KAPTAMU, YTO COOTBCTCTBYECT OOLICH HHTCHCUBHOCTH OpowueHus Kpouukd 0,33, ... 0,50 1/ (¢-M7) Ha
BeicoTe 1.3 M1 0,29, ... 0,33 11/ (c-M”) - Ha BBICOTE 2,3 M.
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Puc. 12.6. KapTel opomcHus OPOCUTENA, YCTAHOBJICHHOTO MO yIiIoM 90°;
P =03 MllIa; Beicora ycranoBku 4.0; 0,3; 1,5; 2.3; 3,0 1 5,6 m.

Takum 00pa3oMm, A1 OPOIICHUA KPBIIIKKA TPAHC(HOPMATOPA YCTAHOBIICHO YEThIPE OpocuTe I oA yriioM 90° (Ne |-
4), MpH 3TOM JOCTUTHYTA MHHUMATbHAS HHTCHCHBHOCTB OpomeHus 0,3 1/(c-M°).
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Puc. 12.7. KapTbl OpOLICHUSA OPOCUTEN, YCTAHOBICHHOIO 1104 yriiomM 90°;
P = 0,3 Mlla, ¢c onpeneicHUEM I0LIAAM KAPThl U CPESAHEH MHTCHCUBHOCTH OPOLUCHUA AJIs1 PA3JIMYHOM BbICOThI
PACIIOIOKEHUS OPOCUTEIA.

BbICOKOBOJIBTHBIC BBOjibl OPOLLIAKITCS Ha BCEH BbICOTE, PACUYCTHAST MHTEHCUBHOCTb OOCCICUMBACTCSI B CpeAHCH
4aCTU U Y OCHOBAaHUS BBOOOB.

NHTEHCUBHOCTH OPOIIEHUS OOKOBBIX { BEPTUKAIBHBIX) TpaHEH TpaHcpopMaTopa ONPEaeIaeTCs Mo KapTe OpOIIEeHUS
rOpPH30HTAITLHON TTOBEPXHOCTH Y OCHOBAaHUS BEPTHKAITLHOW TpaHW (YCIIOBHO BEPTHKAJIbHAS TPaHb pa3BOPAYMBAETCA B
TOPU3OHTATIBHYIO TIJTOCKOCTH KapThl OPOIIEHHS), MPH 3TOM TOBEPXHOCTH KapThl 00pEe3aeTcsd MO PacCCTOSHUIO OT
OPOCHTENS 10 BEPTUKAIBHOU rpaHn. CpeHAS WHTEHCHBHOCTh HAa YCEUYEHHOW KapTe OpPOIICHUS TOACYUATHIBAETCS TIO
mpoTtokojam ruapasianueckux ucneitanwiit BHUHIIO [17] (tadn. 12.1).
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Puc. 12.8. KapTs! opotieHus opocuTend, YCTaAHOBIEHHOTO TT0X YoM 90°;

P = 0,3 MllIa, ¢ onpenenenneM miIomaad KapThl U CpeaHe HHTEHCHBHOCTH OPOIIEHUS 1T pa3INdHOU BBICOTHI
pPacroOKEHUI OPOCUTETS.
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Puc. 12.9. Kaptbl opoLICHUSA OPOCUTENIA, YCTAHOBICHHOrO 1104 yriioM 90°;
P =0,3 Mlla, ¢ onpeaeneHUeM miolaad KapThl U CPEAHEN MHTCHCUMBHOCTH OPOLUECHUA 0€3 yueTa NOBEPXHOCTHU
KapThl HA AJIMHE 2.2 M.
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Puc. 12.10. KapTsl opOIeHusa OPOCUTENA, YCTAHOBJICHHOTO MO YIJIOM 435°,
P = 0,3 Mlla; Beicora yctanoBcu 4,0 1 1,5 M.
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Tadmma 12.1

OnpeacicHue CPeaAHECH HHTCHCUBHOCTH OPOIMICHHUSA HA IIOIMAAH KAPTHI

JlaHHBIE M3 IPOTOKOIA ruaApaBMucCkux ucneiranuit BHHUMIIO [17, ¢. 39]:

(C1rioco0 YCTAHOBKH, £ 90°
Hanop nepen opocureaem, Mlla 0,3
BhICOTA pacMoJIOKCHUA OPOCHTEIS, M 4,0
BpeMs moaayuu BOAbL, C 300
Pa3Mep sueHKH, M 0.4x0.4

CpeaHsass HHTCHCHBHOCTD OPOIICHHS:

rac /2 - BEC BOABI B MEPHOU EMKOCTH, T,
71 - KOJIMYCCTBO MEPHBIX EMKOCTCH;,
/=0,01 M° - IIOIAAb MEPHOH EMKOCTH;
T = 300 ¢ - Bpems 3amepa.
JIs BCCM MOBECPXHOCTH KAPTHI (TA0I. 12.1):

42636

=503

=106 t/™m>-c =0.106 1/c-M>.
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JU1s kapTel 0€3 yueTa MOBEPXHOCTH HA JJIMHE 2,2 M (TadiL. 12.1):

42636 —-13874
qy” = =92 /m’c = 0,092 m/c-m”.
(134 -30) x3
B paccMaTpuBacMOM IMPUMEPE MPHUBOIATCSA PACUSThl HHTCHCUBHOCTH M PACIPEACICHUA BOJAbI HA OOKOBBIX I'PAHAX
TpaHCHOPMATOPA OT OPOCHUTEICH, YCTAHOBJICHHBIX MOA yriaoM 90° HA BeICOTE 5,6 M 3,0 M C PACCTOSHHEM OO
BCPTHUKAIBHOM INIOCKOCTH 2,2 M J11 OOKOBBIX ((PpOHTAIBHBIX) IPaHCH U HA BBICOTE 4.0 u 3,0 M C pacCTOSAHHEM 2,2 M -

J1s1 OOKOBBIX (TOPLEBBIX) rpancH (puc. 12.3, 12,4, 12.6, 12.8, 12.9, Tabn1. 12.1).

OpomIcHHEe TOBEPXHOCTH BBIHOCHBIX MACJIOOXJIATHTEICH C PACUCTHOH HHTCHCHBHOCTBIO HEe MeHee 0.2 n/cM
obecneunBacTCA ot opocureiic 1-12, ycranosineHusix Ha I, 11 u 111 apycax pacnpeacanTebHbIX TPYOOIIPOBOAOB (PHC.
12.1-12.4).

JI1 OpOLICHUS MOBEPXHOCTH MACJIONPHEMHHUKA H (DIAHLEBBIX PA3bEMOB 0aKa TpaHCHOPMATOpPaA YCTAHABIUBAKTCS
CHCIHATBHO YCTHIPE OPOCHTEII IO VITIOM 45° co cpeaHell MHTCHCHBHOCTBIO OpomeHHI Ha kapre 0,21 1/c-m~ (pHC.
12.5, 12.10).

KpoMe yKa3aHHBLIX (CHEHHAJBHBIX) OPOCHTEICH, MOBEPXHOCTh MACIONPHEMHHKA OPOIHNACTCA H OT BCEX JAPYIHX
OPOCHTEIICH, PA3MEIICHHBIX HA BEPXHHUX APycax HA pacCcTodaHud 3.0; 4.0 1 5,6 M OT MOBEPXHOCTH MACIOMPHUCMHHUKA.
CpeaHsAsT HHTCHCUBHOCTb OPOIICHHUSA MOBECPXHOCTH MACIOMPHEMHHKA C YUYETOM BCEH BOABI OyAET NMPEBBILATH 00JIEE
yeM B IBA Pa3a HOPMUPOBAHHYIO (0,2 1/c-M°).

[IpoBECACHHBIC PACHETHI C OMPESACICHHUEM HEOOXOAUMOTO KOJHYECTBA OpocHUTENCH M1 Tpancdopmaropa THLI
125000/220 cBeaeHsl B TA01. 12.2.

Tadbmna 12.2

OnpeacncHue HCOOX0JUMOT0 KOIAYCCTBA OPOCHTEICH H PACUCTHOTO PACX0aa BOABI IPH MOXKAPOTY HICHUAH
TpaHchopmaropa THALL 125000/220

= < I[&BHBHH@ BOJBI IICPCH = N KoaudecTtrO =
S o S OPOCHUTETIEM, KT/CM” = ; OpPOCHUTEJICH, IIIT. = =
= C’ o a0
3 = %) 5 = ﬁ = % = Eu s
g‘m E a g I C o o E
3 =E (222 = S 5 5 o | 52 S
= HapMeHOBaHHUE 3alUINAEMbBIX E 2 = 8o o s 2 s E & | mo pacuety | o B S 5 2
sl
q;f 3JIEMEHTOB TpaHCopMaTopa 2T S T g Eﬁ = E = 2 Q) C.0.2 E E = R z
o QYo | &L E T < o 2 & 9 = ” < 2 = =t
< D m= = >, T O =y E‘ T O
= S 2 |FE 2 e s 5 0 = 2| § B =
S E O T 7 a O A T
— o s 2 = <
— O Ay B =
BBICOKOBOJIBTHBIE BBOJIBI
(OCHOBAHHE ), PaCIlUPUTEIILHBIN
I | Gauok, kpeika (ropu3oHTaIbHasg | 42,1 0.2 2.6 3.00 4.05 3 4 16,2 1-4
HAKIOHHA$ YacCTH ), BHIHOCHBIE
MAaCJIOOXTIaJIUTEU
BepTuKaIbHEIE OOKOBHIE
TOPIIEBBIE) TpaHUu Oaka
11 (TOPIICBBIE) IpaHH 13,5 3,06 | 4.20 1 2 84 | 9,10
TpaHchopMaTopa, BLIHOCHBIE
MAaCJIO0XJIaJIATEIN
11 To xe 13.5 3.26 425 1 2 8.5 11,12
BepTHKaIbHBIE OOKOBBIE
OHTAJILHBIE ) I'paHy Oaka
m| (PP PHbIE) Ipal 462 326 | 425 3 4 | 170 5-8
TpaHc(popMaTopa, BLIHOCHBIE
MAaCJIOOXJIaJATEIHN
1 Imormagka MaciIoIprUeMHHKA,
IV (iraHIieBBIE pa3beMbI Oaka 62.0 3.41 4.35 3 4 17.4 13-16
TpaHcHopMaTopa
HUTOL10O: 177.3 - - - - 11 16 67,5 -

40)




Hpunoowenue 13
(Pekomenoyemoe)

MPUMEP PACUETA CUCTEMBI OTBOJIA BOJIbI M MACJIA TPAHC®OPMATOPA
T 125000/220 TPUMEHUTEJBHO IS TDC

HcxXoaHbIC JAHHBIC:
PaloH yCTaHOBKH - I. bapHay 1.

HopMaTtuBHAA HHTCHCUBHOCTD A0XKAA ¢20 = 80 JI/C HA 1 ra mpOAODKUTEIBHOCTHIO 20 MUHYT.
Bec macma G =34 1; 1= 0,85 /™.

Pacxoa Boabl AYBII qapen = 67,5 11/C.
Mac1o0npHEMHHUK:

O0beM V= 34/0.85 = 40 m;
momwams F,, = 10-6.2 = 62 M°;
cpeaHsas BbicoTa [, = 40/62 = 0,65 Mm.

Macioomeoo:

OTBOA CTOKA (MACIOOTBO/) OCYMIECTBILICTCA MO TPyOOomposoay auaMeTpoM HE MeHee 100 MM B CHEHIHMANIBHYIO
EMKOCTb-MACIOCOOPHHUK (OTCTOMHHUK-MACJIOOTIACIUTEIb), KOTOPYIO CICAYyET paccuuThiBaTh HA mpuem 100% wmaciaa
HAMOOJIBIIETO TPAHC(POPMATOPA, TPEXKPATHBIM O0BEM BOJABI OT PACHUECTHOTO BPEMCHH MOKAPOTYIICHUS H OO0BEM
JOXKJCBBIX BOJA MPHU OTKPBITOM YCTAHOBKE TpaHC(opMaTopa. PacueTHbie pacxoasl H 00BEM MACTIONMPUEMHUKA CUCTEMBI

OTBOJA BOABI H MACJIA MPHU MOKAPOTYMICHUH ONMPEACIIIFOTCS MO CICAYHOIUM COOTHOIICHUAM:
- PACUYCTHBIN PACXO0 MACTIOOTBOAA

QMGT = O:JSGT'IOOO/VM.rVﬂ T Gayen T G [JI/C],,,

rac (G, = 34 T - NOJHBIM BEC MACIA HAHOOJIBIICTO TPAHC(HOPMATOPA;

Gayen = 67,5 11/C - pacxon Boabsl AYBII Haunbonsmero tpancgopmaropa;

v = qQo'FMH'fQQ/IOOOO'fVm [J'I/C]_,J

IIC ¢ - PACXO0A JOXKACBBIX CTOKOB B MACJIOOTBO/C;

o = 20 MuH = 1200 ¢ - BpeMs POI0DKATCIBHOCTH JOMKIS,

1 ra = 10000 M~ - HOpMATHBHA ILIOMAIs BOZOCOOPA JOKICBOTO CTOKA,

Lo = 0,25 4= 900 ¢ - Bpemsa yaancHusa 50% 00beMa MACIA B MOJHOTO 00BEMA BOABI H3 MACIOIPHCMHHKA;

G = 80-62-1200/10000-900 = 0,66 1/c;
I, = 0,85 /M - 00BEMHBIH BEC TPAHC(OPMATOPHOTO MACIA;
Oyor = 0,5-34-1000/0,85-900 + 67,5 + 0,66 =22.2 + 67,5+ 0,66 = 90.4 1/c.

JluamMeTp TpyOomporoaa (MO TAOIMLIAM I THAPABIMYCCKOTO PACHUETa) AACTCI C YUECTOM YVCIOBHH HMPOKIAJKH B
ABYX BAPHAHTAX.

1) D = 350 mMm; ykioH 0,004; O =90.7 n/c; V= 1,0 m/c; H'D = 0,88;

2) D =300 mmMm; ykiaoH 0,009; O =904 n/c; "= 1,4 m/c; H'D = 0.,88.

Macrocooprux:
- pacuemuulii 00vem MacjlocOOPHUKA
Vies = GV T Qayven3 Layerd 1000 + @10 120/1000 + Vg

V.6 - PACUCTHBIH 00BEM MACIOCOOPHHUKA, [M];
3ten = 30 muH = 1800 ¢ - TpexxpaTHOC BpeMsa padoTel AYBII;
Vs = AKKYMYJIHPYEMBIH 00BEM CTOKOB 14 HOPMAJIbHOU PAOOTHI HACOCOB, PABHBIM HE MEcHEE 10 M

Voo = 34/0,85 + 67,5-1800/1000 + 0,66-1200/1000+ 10 = 172.3 ™.
Tl yeTpoiicTBa MacI0COOPHHKA CIICAYET MMPHHATD Pe3ePBYap eMKOCTHI0 200 M H3 THIIOBOTO PAAA EMKOCTEH.
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