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1. OBIIME NMOJIOKEHUA

1.1. Hacrosmue pexOMEHIAUMH PACHPOCTPAHSIOTCA HA NPOCKTHPOBAHHE CTALMOHAPHBIX ABTOMATHYECKHX
VCTAaHOBOK BOJSHOTO mokaporyineHus (AVYBII) MacisHBIX CHIOBBIX TpanC(HOpPMATOpOB, aBTOTPAHC(OPMATOPOB H
peakTopoB (B gamsHelmeM "Ttpancopmaropos") HOBEIX m pekoHcTpyupyembix [DC (TADC), TOC, OPY wm
MOACTAHLUH.

1.2. B peKOMCHAAIMAX HCHOIB3YIOTCSA TCPMHUHBI U OMPCICICHHSA OCHOBHBIX MOHATHH MOKAPHOW OC30MACHOCTH H
moxxkaproii Texauku mo 'OCT 12.1.033-81 u 'OCT 12.2.047-86.

1.3. HeoOxomuMocTh OOOpPYIOBAHHSA TPAHCHOPMATOPOB CTALMHOHAPHBIMH ABTOMATHYCCKHMH VCTAHOBKAMH
MOKAPOTY MICHHS OTIPEACTIICTCSL:

- "TlepeuneM 3maHui, TOMEIICHUH 1 coopy keHud mpeanpusTud MunsHepro CCCP, noanexamux 000py T0BaHHUIO
VCTAaHOBKAMH AaBTOMATHYECKOTO TOXKAPOTYIICHHS M YCTAHOBKAMH ABTOMATHYECCKOM TOMKAPHOM CHTHAIH3aUuu'",
VTBEP)KIACHHBIM B YCTAHOBICHHOM ITOPSIZIKE;

- [Ipasunamu ycrpoiictsa 3mekrpoycranosok (I1Y3).

OO0opynoBaHHE YCTAHOBKAMH ABTOMATHYCCKOTO IIOKAPOTYHICHHUS TPAHC(OPMATOPOB MCEHBIICH MOIMHOCTH H
MEHBIICTO HAIPSDKEHI, YeM YKA3aHO B BBIICHA3BAHHBIX JOKYMEHTAX, JIOIYCKACTCS 0 TPEOOBAHUEO 3aKA3UHKA.

1.4. ABTomarmueckas YCTaHOBKAa BOAAHOTO mokaporymenus (AVYBII) TpanchopmaTopa BKIFOYAECT YCTAaHOBKY
BOAIHOTO moskapoTynicHAA (YBII) 1 cucteMy ¢¢ aBTOMaTHUCCKOTO ynpasicHus (CAY).

CAY mnoxaporymenus Tpaacopmaropa MoxkeT coBmMematsCsi ¢ CAY yCTAaHOBOK BOASHOTO MOXKAPOTYIICHHUS
JIPYTOTO 000PYIOBAHUS W TIOMCIICHIH.

2. YCTAHOBKA BOJAHOT' O NOKAPOTYIIEHUA TPAHCP®OPMATOPA

2.1. VBII tpancopMaTOpOB COCTOWT W3 BOJOMUTATCIIA, CHCTCMBI TPYOONPOBOIOB C OTACTHHBIMH CCKIIHAMH
(HampaBICHUAMH) TI0 YHCIY SAUHUI TPAHC(HOPMATOPOB (KaK TPEX(Pa3HBIX, TAK U OTHO(DAZHBIX).

Kaxnas cexumst (manpasnenne) YBII cocronTt w3 moasozsmero TpyOOmpoBOAa, 3aOPHO-IIYCKOBOTO YCTPOHCTBA
BI1Y) m cyxo-TpyOHOH CHCTEMBI, COCTOSINEH W3 MHTATCIbHOTO TPYOONpPOBOJA M CETH PACIIPENCIHTEIBHBIX
TpyOOTIPOBOJIOB C APSHUCPHBIMH OPOCHTCILIMH.

2.2. YcTaHOBKH BOAAHOrO moskapoTymeHud (YBII) Ha 3JICKTPOCTAHLIMAX M MOACTAHIHAX HCHOJB3YIOT CHCTEMY
nmpoTuBonoxkapHoro BogocHaOxkeHusa (CBII) ¢ xoMmaekcoM COOpPY)KCHHIM, MPSTHA3HAUYCHHBIX A 3a00pa, mMOoaadm,
TPAHCTIIOPTUPOBAHHUA W XPAHCHHUA BOIBI (BOI[OI/ICTO‘{HI/IKI/I, BOAONMHUTATCTIM W MATHCTPAJIBHBIC pr601'[p0B0£[I>I,
BBITIOTHAFOINUC (DY HKIMH TOABOTIIHX TPyOomporoaos YBIT)

YkazaHHBIH KOMIUICKC COOPY)KCHHH ABIACTCA, KAk mpaBmiao, oommM mis YBII OTACTRHBIX TOXKAPOOTMACHBIX
00BEKTOB M 000PYZOBAHUS 3ICKTPOCTAHIMH (TpaHC(HOPMATOPHI, KAOEIbHBIE COOPY KECHHS, THAPO- M TypOOTCHEPATOPEL,
CKIIABI TOPKOYHX JKHAKOCTEH U CTOPAEMBIX MATEPHAJIOB H T.IL.).

VYBII MoxeT ObITh TakKe aBTOHOMHOH JUISI OTACIBHBIX COOPYXCHUH M 000pyaoBanus (TpaHcdopmaropst Ha OPY,
KAOCTEHBIC COOPYKCHHA).

[MpuammmranbHas TexHOJOTHHUECKas cxema YBII Tpancdopmaropa ¢ cmCTeMoH OTBOAA CTOKA IPHBEICHA B
PEKOMEHAY EMOM NPUJIOKEHHUH 1.

[MpuammmranbHEIe 37eKkTpHicckue cxembl AVYBII tpancopmaropa m CHCTEMBI OTBOAAQ CTOKA IPUBCICHBI B
PEKOMEHAY EMbIX NPUJIOKCHUSIX 2 U 3.

2.3. AVYBII Tpancopmaropa mTO BpPSMCHH CpadaThBAHUA KIACCHOHUITUPYCTCA KAK HHCPUHOHHAT C
TMPOACDKUTCIIBHOCTREO cpadarsBanma 30 ¢, HO HE 0oee 3 MUHYT.

YkazaHHBIH MPCACT HHCPUHOHHOCTH (BPEMS C MOMCHTA TPHHATHSA YCTAHOBKOH (DakTopa mMokapa A0 MOMCHTA
MOCTYIUICHHUST BOJABI M3 HAWOOJEe VIAJNCHHOTO OPOCHUTEIII) SBILICTCS KPHUTEPHEM IIPH THUAPABIMUYCCKHUX pacyeTax
MIPOTSDKCHHOCTH M JMAMETPOB CyXOTpyOHOH cuctemsl YBIL

2.4. PacueTHOE BpeMs MOKAPOTYHICHHUS OJHOTO TpaHc(opmaropa mpuHuMaeTcsa 10 MHHYT, IOCIE Yero yCTaHOBKA
OTKJIFOYACTCS BPYUIHYIO. 3aIac BOAbI JODKCH obecneunBaTth OecriepeOorHy o padoty AYBII B Teuenue 30 MUHYT.

Asromarmueckoe otkmoucHHEe AYBII crrenyer npexycmarpusats uepe3 30 MHHYT IMOCIE HaYana ee padoThl IpH
HCHOIH30BAHAH BOAOUCTOTHAKA, HMCIOIICTO 3amac BOABI 0oJiee TpeOyeMoro.

2.5. Pacuernenii pacxon Boxael YBII TpaHc(opmaropa MODKCH NPHHEMATHCA MO HAHOOIBIIEMY PaCXOndy,
TPCOYIOIEMYCS Ha MOKAPOTYIMICHAC HAHOOIBIICTO IO BMCCTHMOCTH MAaca TpaHC(opMaTopa.

PacuerHprif pacxon BOABI B CHCTEME IPOTHBONMOXApHOTO Bomomposoda (CBII) mpm moapoTymicHUH
TparcopmaTopa ompeacaeTcs cormacuo tpedopaHmaM nmucbMa YIIb u BOXP Munsnepro CCCP ot 25.04.88 Ne [1b
6/88 ([Ipumoxkenue 11) mpu OTKPBITOH yCTaHOBKE Tpancdopmartopa mo (opmyne (4), a TMpPH 3aKPBITOH YCTAHOBKS
TpaHcpopMaTopa B OTACTFHOM MOMCIICHHH HA3CMHBIX H ITOA3CMHBIX 34aHUH - 10 (hopmy e (5).

PacuerHprii pacxoa soasl B CBII mpuHAMACTCA MO HAHMOOJBIIEMY PacXonay, TPCOYIOMEMYCSA HA TOXKAPOTYIICHHC
OJHOTO MOXApPOOMACHOTO OOBEKTa, C YUYECTOM MPEAYCMOTPCHHOTO MPOCKTOM HCIIONB30BAHUS CIUHON CHCTECMBI
BOJOCHAO)KEHH A ABTOMATHYECCKOTO MOXKAPOTYIICHHS TPAHC(POPMATOPOB, KAOCTBbHBIX COOPYKCHHA M JPYTHX
00BEKTOB, IPH IITOMATH TeppuTopuu A0 150 ra.



2.6. B mpoekrax mMOKapoTYIICHUS TPaHC(POPMATOPOB CIECAYET IPEayCMaTpHBaThb BO3MOKHOCTH MX PEMOHTA H
ucnbiTanuid YBI1 B aBTOMAaTHYECKOM, TUCTAHIMOHHOM M MECTHOM PEKHMAX YIPABICHUSIX.

Hampumep: ¢umaHnesble COSOIWHEHHS HA PACIPEACTIMTEILHBIX TPYOONPOBOAAX, CBHEMHBIC YIUIOTHCHHS WA
pa30opHas 3a/1e/IKa HA PENBCOBBIX MY TIX HA PAHMIIC MACTIONMPHEMHHKA JJIs1 OOCCIICUCHHS BHIKATKH TPAHC(HOPMATOPA,
BPE3KH TPYO C 3ariIyIIKaMH WM apMaTypOH Ul MPOMBIBKH CHCTEMBI C YUSTOM OTBOJA W MPUEMA MPOMBIBHOH BOJBI U
T.I.

2.7. Omo3HABaTCIbHAS OKpPacka 000py IOBAHHA, ApMaTYPHI H TpyOompoBoa0B Y BII npon3BOAUTCSA B COOTBETCTBHH C
tpedosarmamu [OCT 14202-69 u TOCT 12.4.026-76.

2.8. Ha cragumn TOO u TOP momkHBI OBITh MEPSUUCIICHBI TpaHC(opMaTopsl, ocHamceHHbE AYBII, ¢ ommcanmem
MIPUMCHEHHBIX TEXHMUCCKUX CPEACTB (000PYIOBAHKS, ApMATYPhI H CPEACTB OOHAPYKCHHUS TT0XKAPA).

Ha crammu "TIpockT" mODKHBI Pa3pabaThiBATHCA NMPHHIHMIHATIGHBIC 3JCKTPHYUCCKAS H TCXHOJOTHUCCKAS CXCMBI
(ITpunosxeHus pexoMeHAyeMsle 1, 2 u 3).

Ha wueprekax IUIAaHOB W Pa3pe30B CIEAYET YKA3bIBATH TCOMETPHUCCKHUE Pa3MEphl (IPUBSI3KH) OOBI3KH
TPyOOmMpPoOBOIOB, apMaTypel W opocurenci YBII, a mpum ycTaHOBKES TPAaHCHOPMATOPOB B 3aKPBITHIX IOMCIICHHIX
CJEAYET YKA3hIBAaTh TAKKE MPHUBA3KH MOKAPHBIX H3BCINATEICH.

B paboumx ueprekax pasMepsl NPHBI30K JOIDKHBI COTJTACOBBIBATHCA C UCPTE)KAMH OCBEINCHMS (TIPOKIAAKA
MIPOBOAOB, PACCTAHOBKA CBETHIHHUKOB B IIOMEHICHIIX TPAHC(HOPMATOPOB).

Boaoucrounnkn

2.9. YcTaHOBKA BOISMHOTO TOXKAPOTYMICHHS TOJDKHA OBITH 00CCIctucHa OecmepeOOHHBIM CHAOKCHIEM BOIOM.

2.10. B chy4asx, KOrna BOJOHCTOYHHK HE MOKET OOCCIICUHTH PACUECTHOTO KONWYECTBA BOABI A YBII, mOKHBI
TIPSy CMAaTPUBATHLCS PE3EPBYaPhI C HEMTPHKOCHOBEHHBIM MPOTHBOIOXKAPHBIM 3aIlaCOM BOJIBI, 00ECIICUHBAIOIINM PadoTy
VBII B TeucHne 30 MUHYT.

2.11. BOAOUCTOYHUKU H PEe3epBYyapbl C MPOTHBOMOKAPHBIMH 3aMaCcaMU BOAbI MPUHUMAKOTCSA B COOTBETCTBUH C
tpeboBarmsamu CHull 2.04.02-84 u CHwulI 2.04.01-85.

Boaonmurarem

2.12. B kayecTBE BOAOMUTATENEH, BXOIMX B cOCTaB YBII, HCONB3YIOTCS NOMKAPHBIE HACOCHI, YCTAHABINBACMBIC
B OoTacabHOM HacocHOW craHmuu (HC) wum B HACOCHBIX CTAHIMAX APYTOTO HA3HAYCHHA, a4 TAKKE BOJOHATIOPHBIC
pe3epByaphl, 00ECIICUHBAIOIINE PACUETHBIC PACXOIbI M JABICHHUS BOIBL.

2.13. B cucreme moxpomamux TpyOompoBomos YBII, HE 00CCHCUCHHBIX TOCTOSHHBIM JABJICHHCM, IS
MOJICPKAHUST HEOOXOJMMOTO JABICHUS BOABI M BOCIOJNHEHHS YTCUEK CICAYET IPEAyCMATPHBATh YCTAHOBKY
BOJOHATIOPHOTO 0aka WJIM COCOUHEHHE C CETAMH BOJONPOBOJOB PA3IMYHOTO HA3HAUCHWS C TAPAHTHPOBAHHBIM
JABICHUEM BOABL

Ha coequHUTENBHBIX TPYOOIIPOBOIAX JOJDKHBI YCTAHABIMBATHCS OOPATHBIC KIIATIAHBL.

2.14. EMKOCTB BOJOHATIOPHOTO 5AKa T0JDKHA PHHEMATCS HE MEHEE 3 M.

Tpy0otipoBoIbI

2.15. Tpy6onposoasr YBII noapazaemsrorcss Ha MOABOIIIINE, TUTATCIBHBIE H PACTIPEACTHTEIBHbIC.

2.15.1. Togsoasammuit TPyOOMpoBO - TPyOONIPOBOA, COCAHHAFOMIMK BOJOMHUTATCh (HACOCHI) C 3aNIOPHO-ITYy CKOBBIM
ycTpoiicTBoM cexuuu YBIL

TMoasoasmuii TpyOOIPOBOA, KAK MPABHIIO, COCTOHUT M3 CICAYIOIIMX YYACTKOB: OT BOAOMHTATEI (HACOCOB) 0
KOJIBLIEBOM MAruCTpaiu, KOJbLEBAs MATHCTPAIIb, OT KOJIbLIEBONH MATHCTPAIHU 10 3aMOPHO-MYCKOBOIO yCTPOMCTBA.

2.15.2. Tloasoasmmuii TpyOomposoa YBII momkeH OBITH 000PYAOBAH OTBOAAMH C apMaTypoi I MCPSIBIKHON
MOKAPHOM TEXHHUKHU B CIy4ac OTCYTCTBHS HA HEM THAPAHTOB.

2.15.3. TlurarenpHbBIH TPyOOmpoBOA - TPyOONPOBOA, COCOMHSIOIINN 3alOPHO-IYCKOBOE YCTPOHCTBO C
pacIpeacIuTENbHBIM TPYOOIIPOBOIOM.

2.15.4. Jna YBII Tpancopmaropa TCPMHH "pacHpeACTUTCIBHBIN TPyOOmpoBoa" OMPEACIHICTCS KAaK CHCTEMa
TpyOOIIPOBOJOB, Ha KOTOPBIX YCTAHOBJICHBI JPCHUCPHBIC OPOCHTENH, OOCCIICUHMBAFOINUC OPOLICHHE PACIIBIICHHOM
BOJAOH OCHOBAHHSA M BCPXHCH YACTH BBICOKOBOJBTHBIX BBOJOB, MOBECPXHOCTH Oaka TpaHCc(opmaropa, Oaduxa-
pacImpuTENs, BBIHOCHBIX OXJIATUTEICH W MACIOTIPHEMHHKA C HOPMATHBHOH HHTCHCHBHOCTBIO.

2.16. CucreMa MOABOISIINX, PACTIPEACIUTEIBHBIX U MUTATCIBHBIX TPYOOIpoBo10B YBII J0KHA BBIOIHATECS W3
crampHBIX TPYO mo 'OCT 10704-76* m I'OCT 3262-75*% co cBapHbIMH U (IAHICBBIMH COCTHHCHUSIMH. TOIIIMHA
CTCHOK TPyOOTPOBOI0B MPHHIMACTCS COTIacHO TpeboBaumsaM CHull 2.04.09-84.

2.17. B moMemeHWAX NHTATCIBHBIT TpyOomposox YBII tpancopmaTopa CaeayeT MpOKIAIBIBATE OTKPHITO C
VYIETOM BO3MOKHOCTH €TI0 0CMOTPA P ONPOOOBAHNH YCTAHOBKH.

2.18. TIpoknanky BHyTpeHHHX TpyOomposoxos YBII cieayer mpeaycMaTpuBaTh OTKPBITO IO (pepMaM, KOJOHHAM,
CTCHAM H TIOJ TIEPEKPBITISIMHE. 3aKIaAKA ITHX TPYO B MOHOJIHUTHBIA OETOH HE JIOIYCKACTCS.



2.19. Tlogsomsmue TpPyOONPOBOABL, KAaK MPABHIO, JOJDKHBI OOBECAMHATHECSA C CETSMH IPOW3BOJCTBEHHOTO,
TIPOTHBOTIOKAPHOTO WJIH XO3IHCTBEHHO-IIUTHEBOTO BOJAOIIPOBO/IA.

YCTpoHCTBO CaMOCTOSTENBHBIX ITOABOJIIIUX TPYyOOIPOBOAOB JOIYCKACTCS TONBKO B TOM CIydae, KOTza
00OBCOIMHCHUE WX C BOJONMPOBOJAMH APYIOTO HA3ZHAYCHHS SKOHOMHYECKH HEUEJICCOOOpPA3HO HIM HEBO3MOMKHO IO
TCXHOJIOTHICCKHM TPCOOBAHIAM.

2.20. IToasomsammue TpyOOTIPOBOABI (HAPYKHBIC M BHY TPECHHHE) TODKHBI OBITh KOJIBICBBHIMH.

Kompuepble mogsozsmue TpyOOIPOBOABI CIEAYET PAa3Ac/LITh 3a1BIKKAMH HA PEMOHTHBIC YUACTKH. PasMemieHue
3aMOPHOM apMaTypsl JOLKHO 00SCIeYrBaTh OTKIIOUCHUE HE O0JIce TPEX 3alOpPHO-IyCKOBBIX ycTpoicTs YBII u marn
TOYKAPHBIX THIPAHTOB HA HAPYKHON CETH WIIM ISITH IO’KAPHBIX KPAHOB HA BHYTPECHHEH CETH, PACTIONOKCHHBIX HA
OJTHOM 3Ta’KE.

JlomyckaeTcs yCTPOMCTBO TYNHKOBBIX INOABOMANIMX TPYOOIPOBOJOB IPOTSDKEHHOCTHIO He Oomee 200 M mpm
VCJIOBHH II0/IA4H IO HUM BOJBI HE O0JIee, YeM B TPH CeKUuH. [Ipu 3TOM Ha HAPY>KHOM YYaCTKE MOXKET YCTAHABIMBATHCS
OJIMH TIOYKAPHBIA THAPAHT, 4 HA BHYTPEHHEM - HE 00JIeE ILATH ITOKAPHBIX KPAHOB.

[Mpoknmanka mnOABOAMMMX TPYOONPOBOJOB IO IOXKAPOOIACHBIM TMOMCIHICHMIM, 3amumaeMbiM  YBIL,  He
Jomyckaercst. Iloasomsmme TpyOOmpoOBOABI JODKHEI OBITh BCErJA 3allONHCHBI BOJOH M MPOKIAIBIBATHECI B
MOMEIICHHAX C TEMIIEPaTy poi Bo3ayxa Beimie +4 °C.

2.21. TIuraTenbHBIE M PACHPEICIUTEIbHBIC TPYOOIPOBOIBI MPOKIAABIBAOTC C YKIOHOM He Meree 0,01 mut Tpy®
maamerpoM 10 50 MM, w1 He MeHee 0,005 - ma TpyO auaMeTpom 6osaee 50 MM B CTOPOHY CITHBA.

CryckHBIC YCTPOWCTBA YCTAHABINBAIOTCS B OTAIUTHBACMBIX TIOMEIICHUSIX, KOJIOJIAX.

[MuratenbHble W pacHpelcIUTEIBHBIC TPYOOMPOBOABI SIBIEOTCA cyxorpyOamm. Jma mpenoTBparneHusA
pa3MOpaXKWBAHMS CYXOTPYyOOB IpH TOMANAHMH B HHX BOJBI CICAYCT IIPEIyCMATPUBATh OTKPHITHIH CIHB C
0OCCIICUCHNEM BH3YAJNbHOTO KOHTPOJII HANMYHUS BOABI, JHAMETP OTBEPCTHSA B CYXOTpyOe I CimBa CJCAyCET
MPHHAMATE OT 8 10 10 MM.

2.22. Jnd CHWKEHUS JABJACHUS BOABI MEPEA OPOCHUTE/LIMU 0 PACUETHOrO CICAYET HCHOJb30BaTh yBEIMUCHUE
COIIPOTHBIICHI MTUTATCIBHBIX U PACTIPEACIMTEILHBIX TPYOOIPOBOJOB M apMaTyPhI 3a CYET YMCHBIICHUS X PACUCTHBIX
JHAMCTPOB H YCTAHABIUBATH THA(PpArMel (B CIy4ac HCOOXOTUMOCTH, AT OKOHYATCIFHOH JOBOIKH JABICHHSA, KOTJA
H3MCHCHHC JHAMETpa TPYO BEACT K YCJIOKHCHHIO, CHCTCMBI) C AHAMCTPOM OTBEpcTHS HE MeHee 40 mm. [Ipm 3tom
CKOPOCTH BOJBI B YKA3aHHBIX TPYOOIIPOBOJAX JOIyCKaeTcs He Oonee 10 m/c.

Juadparmpl peKOMEHIYETCS YCTAHABIMBATH BO (DIAHIEBBIX COCAMHCHHSIX 3aIlOPHO-IyCKOBBIX YCTPOMCTB CO
CTOPOHBI TMOJBOISIIIHNX TPYOOIPOBO/IOB.

HcnonpzoBanue Uil CHIDKCHUS JABICHHS BOJBI CICHUAIBHBIX KIANAHOB M JPOCCEIMPOBAHHC 3aBIKKOH HE
JIOTIyCKAaeTCs.

2.23. JIna Hapy KHOHM YCTAaHOBKH TPAHC(OPMATOPOB CHCTEMY PaCHPSACIUTCIBHEIX TPYOOIPOBOAOB ICICCO00PA3HO
KOHCTPYKTHBHO BBIITOJHATH B BHIC TPYOHOH OOBSI3KM (PAMHOH KOHCTPYKUHMH) C (DIAHIEBBIMH COCIMHCHHSIMH I
pa30opku mpu BHIKATKE TpaHc(opmarTopa.

KoHCTpyKIms paMbl BBIOTHACTCS C YHETOM Pa3MEIICHHS OPOCHTEICH U1 3aIIUThI TpaHC(hopMaTopa.

JIIs OTKPBHITO YCTAHOBICHHBIX TPAaHC(OPMATOPOB paMa KPEMHUTCS HA OTACTBbHBIX OCTOHHBIX (PyHIAMEHTAX, a HA
I'3C - k 6CTOHHOMY TICPEKPHITHIO WM OCHOBAHHIO TUIOIMAIKH TPAaHC(opMaropa.

Jns  tpaHC(OPMATOPOB, YCTAHOBJICHHBIX B 3AKPBHITHIX IIOMCHICHHAX, TIPH IPOCKTHPOBAHHH CHCTEMBbI
pacIpecauTENbHbIX TPYOOIIPOBOAOB CIEAYET YUHTHIBATH BO3MOKHOCTh TPACCHPOBKH  PACIPEICIUTEIBHBIX
TpyOOIIPOBOOB C KPEIJICHHEM HA CTCHAX W ITOTOJIKE.

2.24. TpyOHas oOBiI3ka TpaHC(HOPMATOpPA PACTPCACTHUTCIBHBIME TPYOOIPOBOJAMH H PACCTAHOBKA HA HHX
OpOCHUTENEH JODKHBI YUHTHIBATh MHHUMAJIBHBIC JOIYCTHMBIC PACCTOSIHUS A0 TOKOBEAYIIMX 4acTeH TpaHcdopmaropa,
cornacuo I1V3, a Taxke y100CTBO MOHTAXA U SKCIUIY ATAUH CHCTCMBL

2.25. Tuapasmmdeckuii pacdyer Tpyoomposoao YBII cireayeT mpoM3BOIUTh B COOTBETCTBHH C PCKOMCHIAMAMHA
CHull 2.04.09-84 wmcxoas w3 HEOOXOOUMOCTH OOCCICUCHHA MHHHMAJIBHOTO pPAdOUCTo MABICHHSA Yy HAHOO0JCC
VAANCHHOTO W BHICOKOPACTIONOKEHHOTO OPOCHTELS.

2.26. I'mapaBIUHecKHE PacueThl CYXOTPYOHOH CHCTEMBI (ITMTATEIBHOTO M PACIPEACIUTEIBHOTO TPyOOIpOBOIa) C
OTIPEICICHUEM BPEMEHH 3aMOTHEHIS CYXOTPy0a BOAOH MPOM3BOAATCS U3 YCIOBHI HOPMHUPOBAHHOH MHEPIIMOHHOCTH U
BpeMeHH OTKpBITHA 3[1Y, cormacHo pexoMeHAamrsaM [15].

J1s OpHEHTHPOBOUHBIX PACUCTOB IPOAODKHTCIBHOCTh 3AMOJHCHUS CYXOTPyOa BOJOH MOXKHO OIPEICIHTH IO
CICOYFOIIM (popMyIaM:

T=1,+10,15<180 [c], 1)
TIE T, - BpeMs 3aI0JIHCHHUS CyX0Tpy0a 6e3 yuera BpeMeHH OTKpbITHS 3I1Y;

t - motHOE BpeMst OTKPBITHA 3I1Y (33JBIKKH C 3NMESKTPONPHBOIOM);

0,15 - ko3 unEeHT, YINTHIBAIOIINHA HAKIAIKY BPEMCHHBIX (PAKTOPOB 3AIMOJHECHUS CYXOTPYOOB 1 OTKpbITHs 3[1Y
(15% ot moymoro otkperraa 3[1Y) [15];

180- momycTuMOe BpeMsI 3aI0THEHHUS CyXOTpyOa BOJIOH;

1, =2(k+A-L-0* +bh-0)"* —(k+b@2)3/2]/3A@2,/aina° L )



rae A = 0,001735/d>* - ynensHOE COMPOTHBICHHE 3AIOIHACMOTO BOAOH TpyGomposoaa [c*/m°];
d - pacyeTHbIH (BHYTPSHHHH) AHaMeTp TpyOomposoaa [M];
® - IIOTIEPEYHOE CEUEHHE TPy GompoBoaa [M7];
L - nmmana TpyOomposoaa [M];
a u b - k03QPUIECHTDI, XapakTepH3yomue THI Hacoca [M] u [¢*/M°];
H® - reOMETPHYECKAs BBICOTA PA3MEIICHHUS OCH TIOXKAPHOTO HACOCA OTHOCHTCIBHO OTMETKH 3a00pa BObI [M];

H™ - reoMeTpHYECKAS BBICOTA Pa3MEIICHUS "CyX0TpyDa" OTHOCHTEILHO OTMETKH OCH MOKAPHOTO HACOCA [M];
k=1+3%2g;
>C - cymma k03(pPUIEEHTOB MECTHBIX COIIPOTHUBICHAH.
3HAYCHMA @ U b, XapaKTEPU3YIOIINE THUII TI0KAPHOTO HACOCA, OTPEACIIFOTCS U3 CHCTEMBI YPABHCHHUH :
2 2 2.
Hy=a=-b-Oy b=H -H,/0;-0r;
Hy=a=b-0 a=H +b-0}.
roe Hy 5, ... MHu O, o, M/C - 3HAUCHHS C XAPAKTCPUCTHKH BEIOPAHHOTO HACOCA.
2.27. TlpexenpHas IIMHA HA3EMHOTO CyXOTpyOa, OOYCIOBJICHHAS OTPHIATEIBHBIME TEMIICPATYPAMH HAPY KHOTO

BO3JyXa B 3UMHEEC BPEMSL, TOJDKHA OMPEACATHCS pacueToM [18].
Tabmmp! 111 pacyeTOB MPUBEACHBI B PEKOMEH/Y EMOM ITPHIIOkeHHH 10.

)

3anopHo-mycKoBBI¢ yeTpoiicTBa (3ITY)

228 B kavecTBe 3aNOPHO-IMYCKOBBIX YCTPOHCTB VYBII MOIyT NpPHMEHATBCA CTANBHBIC 3aABIDKKH C
JMEKTPONIPUBOIOM, a TAaKKE OBICTPOACHCTBYIOMME KIAIAHBI, IPH COTJACOBAHMHM HX IIOCTABKH 3aBOJAMHU-
H3TOTOBUTCILIMH.

JlaBncHHE BOIBI MEPE 3aABIDKKOH C 3JICKTPOMPHUBOIOM JOKHO OBITh He MeHee 0,02 MIla (0,2 Kl"/CMz), a mepex
KJIAmaHaMe - He Meree 0,2 MITa (2 kr/ca?).

2.29. Ha cexumax (HampasneHmax) YBIT tparcopmaTopa, Kak MPaBHIIO, MPSIyCMATPHBACTC YCTPOHCTBO OOHOTO
MHTATCBHOTO TPYOOIMPOBOA ¢ YCTAHOBKOH 3aMOPHO-ITY CKOBOTO yeTpoticTea (3I1Y) 6¢3 pesepra.

Jna VBII tpanchopmaropos, pasmemacMbix B 3manun [ OC W mOJ €€ BOAOCIHBOM, a TAKKE B MOA3EMHBIX
MOMEIICHHUAX cleayeT pezeppuposars 3[IY ¢ TpyOompoBogaMH NOAAYM BOABI B PACIPEACIUTCILHYIO CETh C
YCTAHOBKOH PESMOHTHOH (OTKIIFOUAOIICH) apMAaTYPhl HA MATHCTPATEHOM TPYOOMPOBOIC.

AHaNOTHYHBIC PEINCHHUS CICAYET MPEAYCMATPHBATD IJII OTKPHITO YCTAHOBJICHHBIX TPAHC(HOPMATOPOB MOIMHOCTHIO
400 MB-A u 6osiee n HanpspreHueM 330 kB u Bhime.

2.30. 3amopHO-TyCKOBBIE YCTPOWCTBA PEKOMEHAYETCS TPYIIIHPOBATH B Y376l YIPABICHHI C YYETOM
LEICCO00PA3HOH ATIMHBI MHTATCIBHOTO TPYOOMPOBOAA H HOPMHPOBAHHOH HHCPUHOHHOCTH Y BIL.

2.31. Yanel ynpasieHus u oraeababie 3[1Y TpancopMaTopoB JOIKHBI pacONaraThCs:

- B OTZCJIbHBIX MOMEIICHIX cormtacHo TpebosarmsaM 1. 2.41 CHull 2.04.09-84*

- OTKpBITO, HE Ompke 15 M 10 YCTAHOBJICHHOTO CHApPY KU TpaHc(opMmaTopa mpH TEMIEpaType HApY KHOTO BO3IyXa
+5 °C u BoIIIC,

- B IIPOW3BO/ICTBEHHBIX MOMEIICHUIX KaTeropuu [ u [ B MecTax, yA0OHBIX 111 0OCIY>KHBAHHA B OC30MACHBIX IIPH
mokape Ha Tparc(hopMarope. YCTAaHOBKA MEPETOPOIOK, OTACILAIOIHX V361 H 3[1Y 0T MpOn3BOICTBCHHBIX TIOMCIICHHIA,
B 3TOM CJIy4ac HC TPeOyeTCsL.

2.32. He AomycCKaeTcs pa3MEIaTh y3JIbl YIPABICHHUS U OTACIBHBIC 3aIIOPHO-ITY CKOBBIC YCTPONCTBA B MOMEIICHUSAX,
OABAJIAX U KOJIOAUAX, KOTOPBIC MPH ABAPHAX MOTYT OBITh 3aTOIIEHBI BOZ[OI\/'I HIH 3aJIUTHI HG(I)TGHpOZ[y KTaMH, a TAKKC
B TIOMCIICHHAX, 3ammmacMbix YBIT.

2.33. Ha cexmusax YBII nepen 3I1Y crnenyer ycTaHABIHBATH PEMOHTHBIC CTATBHBIC 3aBIDKKH C PYIHBIM IIPHBOIOM.

B kauecTBe peMOHTHBIX 33[BIDKCK B Y31aX YIPABICHUS JOIYCKACTCS HCIOIB30BaTh PA3ACIHTCIBHbIC 3a1BHKKA
MOJBOSIIIMX KOJBIEBBIX TPYOONPOBOAOB M3 pacueTa OTKIIOUCHHMS HA PEMOHT HE Oonee Tpex cekumit YBII
Tpancdopmaropa.

Opocuren

2.34. Jina 3ammThl TPAaHC(OPMATOPOB PACHBLICHHOH BOJAOH CIEAyET HMPUMCHATH IPEHUCPHBIC OPOCHTENH THIA
OIAP-15 mo TV 25-09.059-82 (ITpunosxeHUS 4 0043aTCIBHOL).

2.35. PacnionoKeHAC OPOCHTEIICH HA PACHPEACMTCIBHBIX TPyOompoBoaax YBII nomkHO 00eCTIcUnBATE OPOIICHUC
PACTIBLICHHOM BOJOH 3aIMIIACMOll TOBEPXHOCTH C MHTCHCHBHOCTBIO HE MeHee 0,2 11/c-M°.

2.36. OpocHTEIH PSKOMCHAYCTCA YCTAHABIMBATH HC MCHCC UCM B JBA, APYCA.

JI1s1 opoIIeHIS BBICOKOBOJIBTHBIX BBOJIOB YCTAHABIMBAIOTCS OT/ICJIBHBIC OPOCHTEIN HA CTOSKAX.

Lenecoobpasno ycranaBmmBath opocurean mox yraamu 0; 45 u 90 rpaaycoB K 3amMINACMOI MOBEPXHOCTH (CM.
MPHIOKECHHE 12 PEKOMEHAYEMOE).

YcranoBka opocuTencii Ha TpyOOIpPOBOC MPUBEACHA B MIPHIOKECHUH 5 PEKOMCHIY EMOM.



2.37. Pacxon BOABI Yepe3 OTACIbHBIN OPOCHTENIb ONPEACISACTCS B 3aBUCHMOCTH OT JABJICHUS BOABI MEPEI HUM
COTIACHO CTO PACXOJHOH XapakTepUCTHKE O - /1, MPUBCACHHON B MPHIOKCHAH 6 00I3aTCIEHOM.,

2.38. D(pdexTHBHBIC YCIOBHA OPOIMICHHUA (IUIHHA W IMHpPHHA (hakena) oOCCICUHBAIOTCA TPH PA00UCM IABICHHH
BOJBI NEpeS opocuteasMu B npeaenax 0,2...0,6 Mlla (2...6 Kr/CM?), HCXOJS M3 Yero BEACTCA THAPABIMYCCKHA pacueT
TPyOOIIPOBOIOB.

2.39. Heo0x0auM0€ KOTHYIECCTBO OPOCHTENCH MMPHHAMACTCS IO KapTaM OPOIICHMS, PUBEACHHBIM B IPUIIOKCHUH 7
00513aTETIHHOM, C YIETOM CpPEIHECH HHTCHCHBHOCTH, HO HE MEHEE ONPEACIIEMOT0 pacieToM 1mo (opmy e,

n=5:0,2/0, “)
T /7 - HCOOXO0AUMOC AT TYIICHHUS T0XKapa KOTHICCTBO OPOCHTENCH [miT];

S - sammmIacMas OPOCHTSIIAMH TUIOIAAb MOBSPXHOCTH [M7];

0,2 - HOPMATHBHAS HHTCHCHBHOCTb OPOIICHHS [1/C-M°|;

0 -pacxoz BOABI, MOJABACMBIH YCPE3 OPOCHTEIH [1/C], OMPEACTACTCSA COTIACHO MPIIIOKCHHUEO 6 0043aTCIBHOMY .

2.40. Benenne pacueToB ¢ ONPEACICHHEM HEOOX0IUMOTO KOIHYICCTBA OPOCHTEICH PEKOMECHIYETCSI IPOU3BOIUTD B
TabMHIHOM (Popme.

Tabmamy ciaeayer NPHBOJWTH HA TEXHOJOTHUCCKOM UCPTEKE C PA3MEIICHHEM OPOCHTENCH M TrpaHuecKuM
OTOOPAKCHUEM 30H JCHCTBHUS KOKIOTO OPOCHTEIL.

ITpuMep NPOEKTHOTO PELICHUSA PACCTAHOBKH OPOCHTENICH IAH B MPHIOKEHUH 12 PEKOMEHAYEMOM.

3. ABTOMATHKA YIIPABJIEHUA BOJAAHBIM NOKAPOTYIIEHUEM
TPAHC®OPMATOPA

3.1. ABTOMATHKA BOASHOTO MOKAPOTYMICHHS TPAHC(OPMATOPA COCTOUT U3 CPCACTB:

- 0OHAPYKCHUS TOKAPA;

- YOpaBJICHHUS MOKAPHBIME Hacocamu, 3I1Y, BeHTHILIIHEH (TIPH 3aKPHITOH YCTaHOBKE TPaHC(HOPMATOPa);

- CHTHATIM3AI[1H, KOHTPOJIMPYIOIEH HCTIPABHOCTH M CPadaThIBAHKUE YCTPOHCTB MOKAPOTY IEHUS TpaHCcpopmaropa.

CpeacrBa 00HAPY:KEHHSI MOKAPA W YIPABJICHUS YCTAHOBKOI TIOKAPOTYNIEHIA TP aHcPopMaTopa

3.2. Asrtomarmucckmit myck YBII tpancopmaropa AOKCH NPCAYCMATPHUBATECA OT CICAVIOIIUX 3aIHT,
JCHCTBYIONIMX HA OTKIFOUCHHE TpaHCc(opmaropa:

- 2-# CTyIICHH Ta30BOH 3aIIUTHL,

- mu(PepCHIMATBHON 3AIIUTEI,

- ycrpoticrsa kKoHTpous u3ominuu 8eoaos (KUB) mma OnounsIx TpaHChOPMATOPOB, COCAMHEHHBIX C TCHEPATOPAMHU
6c3 BBIKIFOUATENCH, AM1 TPaHC(HOPMATOPOB, YCTAHABIMBACMBIX B MOMCIICHHAX, W AMI TpaHc(HOpMaTopos,
YCTAaHABIUBACMBIX HA 00BCKTAX 0€3 MOCTOSHHOTO OOCITYKHBAIOIICTO MICPCOHAA.

[NocnenoBarenbHOE BKIFOUCHHUE Iy CKOBBIX OPTAHOB YKA3aHHBIX 3aIIUT, 3aIy CKAFOIIUX YCTAHOBKY ITOKAPOTY ICHIL,
HE JIOTYCKACTCSI.

3.3. [TomemeHue, B KOTOPOM pa3Memactcsa Tpanchopmarop ¢ AYBII, momkHO OBITH OCHAIICHO ABTOMATHYCCKOM
nokapHo# curHammzanueh (AIIC) ams 3anmTsl TpaHCHOPMATOPOB TIPH BO3HUKHOBEHHH IT0Kapa.

ATIC momemeHuit, B KOTOPBIX YCTAHABIMBAIOTCS TPAHC(HOPMATOPHI, BHIIOTHACT CICAYIONTHE (Y HKIHH:

- CHTHATIM3aI¥sI HA 00BEKTAX C MOCTOSHHBIM O0CITY>KHBAFOIIMM TIEPCOHATIOM;

- OTKIFOYCHHC TPAaHC(POPMATOPOB M TNYCK VCTAHOBKH MOKAPOTYIICHHS HA OOBCKTAX O€3 MOCTOSHHOTO
00CTy KHBAIOIICTO TICPCOHATA.

3.4. Ilpu cpabarplBaHMK LENH IyCKA YCTAHOBKH IOKAPOTYIICHHA TPaHC(HOPMATOPA OT CPEACTB OOHAPYKCHUS
oKapa U Mpu JUCTAHIUOHHOM YIPABJIICHUHN OJOJUKHBI IMMOJABATHC CUTHAJIBL:

- B CHCTEMY aBTOMATHYECKOTO YIPaBICHUS BOAIHOTO noxapoTymenus bIIY, LY, LIV u ap.;

- Ha otkperrre 3[1Y (mpm ycraHoBke apyX 3I1Y Ha tpancopmarop mis xaxkaoro 3[1Y momaertcs OTACTHHBIH
CHUTHAI);

- Ha 3aKPBITHE OTCEYHOTO KJIATAaHA PaCIIMPHTEIBHOTO 0aka TpaHcopmaropa;

- Ha OTKIHYCHHC BCHTH/LIIUHW W 3AKPBITHC OTHC3AIMUTHBIX KJIANAHOB B MNOMCIICHUH, TAC YCTAHOBIICH

TpaHcopmaTop.
YupasjieHue HACOCHOI CTaAHIUEH OKAPOTYIICHUS

3.5. Tlo HAOEKHOCTH 3NEKTPOCHAOKEHMS HAcocHas craHmusi AYBII OTHOCHTCS K MPHEMHHKAM 3JICKTPHICCKOH
OHCPTUH 1-u KaTCrOpuu U JOJDKHA ObITH OOECIICHUCHA QJICKTPOIMUTAHUCM OT ABYX HC3ABHCHMBIX HCTOTHHKOB.

3J'IGI<TpI/I‘{eCKa}I CXEMa MUTAHUA HACOCHBIX Arpe€raTOB AOJIKHA BBIMOJTHATBECSA TAKUM 06p330M, YTOOBI TIpH BBIBOAC B
PEMOHT OJHOTO M3 HCTOYHMKOB 00ECIEUNBANIACH ITOJa4a HEOOXOAMMOTO PACX0a BOAbI HA TIOMKAPOTY IICHHE.

B3aumo pesepeupyeMblc KaOCTbHBIC JIMTHUH THTAHUS HACOCHOM ClEAyeT MPOKIANBIBATH IO PAa3HBIM TpaccaMm, C
TAKAM PAcUeTOM, YTOOBI NP ABAPWUH WM IIOKAPE HE MOTIM BBIATH M3 CTPOS OJHOBPEMCHHO OOC IHTAFOIIHC
KaOEIbHbIC JTMHAH.



3.6. CxeMa yIpaBICHHA MOKAPHBIMA HACOCAMH JT0JDKHA 00CCIICUHBATS.

- IMyCK H OCTAHOB MNOKAPHBIX HACOCOB NPH NOJIYYCHHUH KOMAHABI OT CHCTCMBI ABTOMATHYCCKOI'O YIPABJICHUA
BOJSHOTO TOKAPOTY ICHHS,

- IMyCK U OCTAHOB MOKAPHBIX HACOCOB IMPH MOJTYUYCHHH KOMAHABI OT JUCTAHIHOHHOTO YIPABJICHUA W3 NMOMCINCHUA
oneparuHoro konrypa (LITY, LY, BIY u ap.);

- CHTHAJIH3AIIHKO B OHepaTHBHBIfI KOHTYD O IIYCKC MOKAPHBIX HACOCOB M O HAJIMYIHH HOPMAJIBHOTO AABJICHHA B
MATHCTPATBHOM TPYOOTIPOBOAC;

- O0OOMICHHYIO0 CHTHAMM3ALMIO B OICPATHBHBIH KOHTYP 00 aBApWH W HCHCIPABHOCTH B HACOCHOH CTAHIMH
TOKAPOTY MICHHS,

- MMyCK H OCTAHOB (0TPOOOBAHAC) KAKIAOTO HACOCHOTO arperaTa u3 HACOCHOH CTAHIIHH,

- OCTAaHOB HACOCa W OJOKMPOBKA KOMAHA HA €TI0 3aMyCK MPH CPAOATHIBAHHH TCXHOJOTHUCCKHX H ICKTPHUCCKHX
3a0IMT HACOCHOTO arperara;

- KOHTPOJIb IIUTAHKUA ABUTATCIICH HACOCOB H CXCM HX YIPABJICHHS,

- MMyCK PE3SPBHOTO (PE3CPBHBIX) HACOCA MPH OTKA3C B MyCKE WJIH aBapHH padbouero (pabodumx) HACOCA;

= KOHTPOJIb MATAHHUA CXEMBI YIIPABJICHIA HACOCHOM CTAHIIUH MOKAPOTYIICHHUA.

YipasjeHne 3an0pHO-NYCKOBLIMH YCTPOTiCTBAMHI

3.7. MNuranue npusoga 3I1Y - 3aABIKKA C 3ICKTPOIMPHBOIOM JOJLKHO OCYIICCTBIIATHECA OT COOPKH TMECPECMCHHOTO
TOKA, IMCIOIICH MUTAHKE OT JBYX HE3ABHCHUMBIX HCTOUHUKOB ¢ ABP.

B cnydae yCTaHOBKH JBYX 3aJBIDKCK IMTAHHC 3JCKTPOINPHBOJOB JO/DKHO OCYINECTBILITHCA OT PA3HBIX COOPOK
MEPEMEHHOTO TOKA, IMCIOINMX HE3aBUCHMbIC HCTOUHHUKY ITHTAHHUS.

[Mpn mcnoms3oBaHuH B KadecTBe 3[1Y OBICTPOACHCTBYIOMICTO KJIANMAHA COJICHOWA VIPABACHHSA KJIAMAHA JOJDKCH
Ob1Th Ha HanmpsokeHUE 220 B MOCTOSHHOTO TOKA W €r0 YNPAaBICHUE JTOJLKHO OCYHIECTBILTHCS OT TEX XK€ IIENCH, UTO U
anmaparypa ()OpMHPOBAHHUS CUTHAJIOB HA MOKAapPOTYIICHUE TpaHC(opmarTopa.

3.8. Cxema ynpasmerus 3[1Y 1omKkHAa 00CCICUHBATE:

- otkpbrrue 3I1Y mpum MONy4YCHHHM CHTHANA, C(POPMHPOBAHHOTO OT 3amuT N0 mi. 3.2, 3.3 W ANCTAHIHOHHOTO
ympasncHua YBII tparcopmaropa w3 moMenieHns oneparusaoro koutypa (LUITY, Y, BIIY u T.1.) ¢ mpoBepKOH
OTKJIIOYEHHOTO COCTOSIHHS TPaHC(HOpPMATOpa CO BCEX CTOPOH,

- ABTOMATHYECKOE 3aKphITHE 3I1Y 10 HCTEUCHUH PACUCTHOTO BPEMECHH B COOTBETCTBHUH C II. 2.4;

- MCCTHBIH MyCK CHCTCMBI TTOKAPOTYIICHUS TpaHCopMaropa co mkada ynpasmeuusa 31V,

- KOHTPOJIb TINTAHUSI PUBOJA U CXEMBI yIpasieHms 311V,

- CHTHATIM3AIUIO OTKPBITOTO MOJNOKeHHA 3I1Y M HANMu4wsI JaBICHUS BOABI B CyXOTPyOax B ONCPATHUBHBIA KOHTYD;

- 00OOIIECHHBII CUTHAI O HEUCTIPAaBHOCTH 311Y B OIIepaTHBHEIH KOHTYD;

- onpodosanue 31V co mkada ynpasnerus 3[1Y.

Yupagrjienne BeHTUISIUCH

3.9. YmpaBicHHE BCHTWLIMUCH IOMCIICHUI, B KOTOPBIX YCTAHOBJCHBI TPAHC(OPMATOPBHI, MPOCKTHPYETCS B
COOTBETCTBUH C TEXHOJIOTHUCCKUMH (DYHKIMAMH 3TOH BEHTHILIINH.

CxeMa yIpaBICHHA BEHTHIAIHCH MOMCIICHHH C TPAHC(HOPMATOPAMHE T0JDKHA OOCCTICUHBATS .

- MPHUOPHUTETHOE ICHCTBHE CHTHAJOB, C(OPMHPOBAHHBIX OT CPEACTB 3aUT IO I 3.2 W OT JUCTAHIHOHHOTO
VIOPaBJICHUA W3 MOMEIICHHI ONECPATHBHOTO KOHTYPA HA OTKIFOUCHHE BEHTHILILHMH M 3aKPBITHE OTHE33CP KUBAFOIIIX
KJIATIAHOB;

- CHTHAIM3ALMIO B OICPATHBHBIH KOHTYP OO0 OTKIIOYCHHM BCHTHJUIIMH WM 3aKPBITHH OTHE33ICP’KHUBAFOIINX
KJIATIAHOB;

- CHTHE OJIOKHPOBKH U YIPABJICHHUE BBITSDKHOM BEHTHILIIIUCH BPYYHYIO;

- CHTHAJM3aL{I0 HEHCIPABHOCTH LETICH MMTAHUS W YIPABICHUS OTHE33ICP KUBAIOIIMMY KIAIAHAMH, BBIAABACMYTO
B mIKa() YIPaBJICHH BCHTHILIMOHHON CHCTEMOH.

Cucrema aBTOMAaTHYECKOTO YIIPABJICHHUS BOJSTHOTO MOKAPOTY IS HUS

3.10. CucremMa aBTOMATHYCCKOTO VIPABJACHUSA BOIIHOTO TOXAPOTYIICHHSA TpaHC(opMaTopa 00eCHeUnBacT
VIOPAaBJICHHE YCTAHOBKAMH BOJHOTO TOMKAPOTYIICHHA, a TAKKE OOCCIICUYMBACT IIPEJCTABJICHUC CHTHANH3AIMH B
OINICPAaTHBHOM KOHTYPE yIpaByieHuUs 3nekrpoctanuuu (LITY, LY, BIY u ap.).

3.11. Tlpu nmonyuernu curmana CAY BII Ha myck yCTAaHOBKH MOXAPOTYIICHHS TPaHC(opMaTopa OJDKHBI OBITh
oOeCIIeUCHBI:

- YCK TIOKaPHBIX HACOCOB;

- 3anpeT (ONOKMPOBKA) omepanuii OTKpeITHA 3I1Y 1O BCEM IPYTHMM HANPABICHUAM, BKIIOUYAT TPAHC(HOPMATOPHI
(cHsATHE OJTOKUPOBKH PEKOMEH/IY CTCS BBIIOIHATH BPYYHYIO M3 MIOMEIICHHUS OIICPATHBHOTO KOHTY Pa);

- OCTaHOB MO>KAPHBIX HACOCOB II0 HCTCUCHHH BPEMCHH B COOTBETCTBHUH C II. 2.5;

- CBETOBBIC CHTHAJBI HA IIAHETH OICPATHBHOTO KOHTYPa O MOXKape TpaHcdopmaropa, cpabarbmanun YBII
TpancopmaTopa, cpadaTeiBaHHH OJOKHPOBKH Oneparuii OTKpeITHsA 3[1Y Mo BCeM HAPABIICHUM.



3.12. Ha manemm onepaTHBHOTO KOHTYPA JOJLKHBI OBITH MTPEAY CMOTPEHBI

- OOmIHMii CHTHAJT O HEHCIPABHOCTH B HACOCHOM CTAHIINH,

- 00mmit curHANT HeNCHPaBHOCTH 311V MOXKapPOTYIICHUS TPAHCHOPMATOPOB.

B momerneHnn ONEpaTHBHOTO KOHTYPA JOJDKHBI OBITH IPEAyCMOTPEHBI CPEACTBA JUCTAHIHOHHOTO YIPABICHUS
MOKAPHBIMM ~ HACOCAMH  (HACOCHOM CTAHIHMH TOXKAPOTYIICHMA), CPEACTBA JHCTAHIHOHHOrO mycka YBII
TpaHc(hOpMaTopa W CPEACTBA AUCTAHUMOHHOTO VIPABICHHA BCHTCHCTEMOH H OTHE3aCP/KHBAFOIIMMH KIAAHAMH
MTOMCIICHHSA TPaHC(POopPMATOpa.

4. CACTEMA OTBOJA BOJAbI 1 MACJIA ITPU INTOKAPOTYIIEHNN
TPAHC®OPMATOPA

4.1. Cucrema 0TBOJA BOJBI M MAacia IPH IOKAPOTYIICHUH TPaHC(OPMATOpPa COCTOWT M3 MACIOIPHEMHHKA,
MAacJ00TBOJA W MACIOCOOPHHKA.

[Tpumep pacuera CHCTEMBI OTBOJA BOJBI M MAcya MPH MOXKAPOTYIICHUH TPaHC(opMaTopa H3IOKEH B MPHIOKCHIH
13.

4.2, O0peM CTOKA TPH NONKAPOTYIICHHH Tpancopmaropa, HE oOopyaoBanHoro AYBII, oT ruapaHToB H
HGpGHBH)KHOfI no>1<apH0171 TCXHHAKH MOKCT YCJIIOBHO MPHUHUMATHCA U3 PACUCTA HHTCHCHBHOCTH OPOLICHUA MTOBECPXHOCTH
Tparc(opmaropa, pasHoii 0,2 1/c-M> B Teuerue 0,25 Jaca.

J1s HCKITFOYCHHS AaBApPUHHOTO IEPEIIOJHCHUS EMKOCTH MAcJOCOOPHHKA (B HEPACUCTHOM PEXKHME) B IPOEKTE
JOJDKHBI TPCIYyCMATPHBATHCSA CIICHHANBHBIC YCTPOHCTBA (CHTHANH3AMMS, MCPCIMBHBIC TPYOBL, aBAPHIHBIC HACOCHI
OTKAYKH).

4.3. CucreMa MacoOyJIABIMBAHUS W OUUCTKH 3aMACJICHHBIX CTOKOB JIOJDKHA 00ECIEUNBATh HEOOXOAMMYIO CTCIICHB
OYHCTKH.

OTBOA 3aMACICHHBIX CTOKOB W3 MACIONPHEMHHKA PEKOMECHIAYETCS MPEAyCMaTPHBATh COTJACHO CXEMaM,
MPUBEICHHBIM B MPHIOKCHHAX 1 1 3.

4.3.1. B mepuo HOpMAILHOH IKCILTy aTAIlMH COOPY>KEHHH B MAcJIOCOOPHHK TPAaHC(HOPMATOPOB IMOCTYMAIOT CTOYHBIC
BOAKI OT onpodosanms AYBII Tparc(hopMaTOpoOB, a MPH HAPYKHOHM YCTAHOBKE H OT AaTMOC(ECPHBIX OCATKOB.

[pu ycranoske Tpancdopmaropos Ha ['DC ([AIC) momyckaeTes TakKe B MACIOCOOPHHUK MMPHHUMATH (OTKAYHBATH)
CTOKH OT IOKaPOTYIICHHS KAOCIBbHBIX COOPY KECHHH.

OTkayka CTOKOB M3 MAacIOCOOPHHKA IPOU3BOIUTCA HACOCOM (paboumii, pe3epBHBIH) aBTOMATHYCCKH IO CHTHAIY
PETYIATOPA-CHTHATH3ATOPA YPOBHA. [IpH 3TOM OTKAUHBACTCA AKKY MY JTHPYIOIIHI 00beM CTOKA HE MeHEe 10 M.

4.3.2. Tlpu moxape TpancHopMaTopa B CXCMC YNPABICHHUSA HACOCHOM CTAHIMH CHCTCMBI OTBOJA CTOKA JOJUKHA
TIPEAyCMAaTPUBATECI ONOKHPOBKA €€ AaBTOMATHYCCKOH PabOTHI B JKCIUIYaTAMOHHOM pexkuMme. B 3tom ciyuae
HEOOXO0MM OTCTOM CTOKA, IIOCTYIUBINETO NMPH TYHICHUH M0Kapa, 00ECIICUNBAOIIIH Pa3AcICHHE BOIBI H MACTA.

[lo wmcreyeHMHM BPEMEHH OTCTAMBAHUS HACOC BKIFOYACTCS 3KCIUIYATAIHOHHBIM TIEPCOHANOM BPYYHYEO I
TNCPCKAIKH OTCTOCHHOU BOJBI.

BrpikmoueHHEe padOTAOMET0 HACOCA MPOM3BOAMTCS IIEPCOHANIOM IO IOKA3ZAHMSAM JIATUYMKA-CHTHAJIHM3aTOPa
pazzencHus cpea (BoAAa OTKAYaHa, UAET Maco).

OTKAYKy OTCTOCHHOTO MAcCia CIIEIyET MPOU3BOIUTH CIICIHAIBHBIM MACIIHBIM HACOCOM B MEPEABHIKHYIO EMKOCTb C
TOCJICAYIOLICH OTIPABKON HA Y TUIM3ALMED.
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IIpumevanns:

1. YcraHoBka QmIbTPoB U GaiIiacoB IOKapHBIX HACOCOB, & TaKKe BOJOHAIIOPHOIO Oaka OIIpesersieTcsl KOHKPETHOH cxeMoi
BOJIOCHAOKEHIS. U aHATHU30M BOJIBL.

2. JlomyckaeTcsl YIIPOITIEHHAasl CXeMa 0TBOJIa CTOKa IIPY TI0KaPOTYIIEHUH ¢ CaMOCIIMBOM JIOK/IEBOM BOJIBI Uepe3 MacIoyIOBUTEND
B KaHAIM3AIMIO M OTKAuKOM Macia IIepe/BHKHBIMM HAcOCaMM B aBTOIMCTEPHY C YCIOBHEM COIJIACOBAHUS €€ C OpraHaMu
CaHUTApHOTO HaJ30pa.

YcnoBHbIE 0003HAYCHHS:
By - X034HCTBEHHO-IUTHEBO BOJOMPOBO; 55> - MPOTHUBOMOXKAPHBIM BOAOMPOBOL;, B3 - MPOU3BOACTBEHHBIN
BOAOTIPOBOM;, K - KaHATH3AUHUSA OBITOBAS, K3 - KAHATH3AMKS MPOU3BOACTBCHHA,
1 - BOOOUCTOYHHK; 2 - BOAOTIMTATECIIB, 3 - HACOCHAS CTAHIMSA MOXKAPOTYIICHNS, 4 - BOJOHATIOPHBIH 0aK;
5 - mogBo it TPYOONPOBO, 6 - MUTATCIFHBIN TPYOOMPOBOT; 7 - PACTIPSACIATCIIEHBIH TPYOOMPOBOI,

8 - 3anopHo-nyckoBoe ycrporcTso 31V 9 - y3en ympasnenus; /0 - ceknuu (Hanpasnenus1) YBIT; // - xonpnesas
MArHCTPajib BHYTPSHHETO BOJOMPOBOAA C MOKAPHBIMH KPAHAMM, /2 - HAPY KHBIH BOJOIPOBOJ C TOKAPHBIMHI
THIPAHTaMH, /3 - MACTIOTIPHCMHUK; /4 - MACIIOOTBOA; /5 - MACITOCOOPHMK; /6 - HACOCHAS CTAHIMA CHCTEMBI OTBOJA
BOJBL, /7 - OUUCTHBIC COOPYKCHHUS 3AMACICHHBIX CTOKOB; /8 - aBTOIMCTEPHA; /9 - rpeOEHKA C COCTUHAUTEIHHBIMHI
TOJIOBKAMH AT MEPEABIKHON MOXKAPHON TEXHUKH, 20 - HACOC ¢ MPHBOJOM OT JNEKTPOABUIATENS;, 2/ - CeTKa
npueMHAs;, 22 - QUIBTP AU KHAKOCTH, 23 -opocuress aperyuepHbiii OITJIP-15; 24 - 3aapmxka; 25 - 3aJBIKKA C
3JEKTPONPHUBOAOM; 26 - BEHTHIIb 3AIIOPHBII; 27 - KPaH TPEXXOJ0BOH AT MAHOMETPA; 28 - BEHTUJIb PETry THPYFOLIHIH;
29 - mpuBOJ MOIIABKOBBIH; 30 - KanaH oOpaTHsIN; 3/ - kpaH moxkapHsIi [1K; 32 - komoaen ¢ moapHbIM THAPAHTOM
II"; 33 - apoccenpHas maiida; 34 - MAaHOMETP MOKA3BIBAIONINIA, 35 - MAHOMETP 3JICKTPOKOHTAKTHBIH;

36 - 3IEKTPUUCCKUHA PETYIATOP-CUTHAIN3ATOP YPOBHSL, 37 - CHTHAJIM3AaTOP PA3AC/ICHUSA CPE.
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IIpumeuanusi:

1. O61beM yIIpaBleHrs U CUTHATM3AINN Ha MeCTHBIX MKadax yipasneHus sneMeHTamu YBII (Hacocuble arperatsl, 311Y) ykazan
B L 3.6, 3.8 peKOMEH/Iaruil.

2. YcnoBHbIe 0003HAYCHUS JIaHBI B IIPWIOKEHHUH 3.

CHcTeMBbl aBTOMATHYECKOTO YIIPaBIeHUS BojsHOro IoxkaporyiieHus (CAY BII) siaekTpocTaHIMUA B OIEPaTUBHOM KOHTYPE

(manenu w3 1ITY, TIITY, BIIY)

1 - oOTIUiA CHTHAN ABAPHH H HCHCIIPABHOCTH HACOCHOH CTAHIMM, 2 - HACOCHAS CTAHIMA B paboTe; 3 - THCTAHIHOHHBIHA
IYCK M OCTAHOB HACOCHOW CTAHIIMH; 4 - aBTOMATHICCKHUIT yCK M OCTAHOB HACOCHOM cTaHuui; 5 - 3[1Y oTKpHITO;
pabotce 1aBICHUC MHTATCABHOM TPYOOTPOBOAC; 6 - 00mmit cHTrHAT HeUCpaBHOCTH 3[1Y; 7 - aBTOMATHICCKOC
oTKpbITHE 1 3aKpbiTHe 3[1Y; 8 - muctanumoHHbIH myck YBII tpancdopmaropa: 9 - Ha aBTOMaTHIECCKOE OTKPHITHE U
3akpsitre 3I1Y; /0 - nucranmuonss myck YBIT tpancdopmaropa; /] - mokap Tpancopmaropa; /2 - Ha MyCK |
OCTaHOB HACOCHOM CTaHumy, /3 - Onokuposka mycka YBII tpancdopmaropa npu cpadbarssanun YBIT apyrux
00BCKTOB; /4 - 3aKPBITHC OTCCYHOTO KJIanaHa pacumputei; /5 - 3[TY oTkpsITO; pabouce AABICHUC B TUTATCIEHOM
TpyOomposoae; /6 - o0mmi curHan HeucnpasHoCTH 3I1Y; /7 - aBTOMaTH4ecKoe OTKPHITHE U 3aKkpbiTHe 3[1Y;

18 - mucrarnmmonHbIH Myck YBII Tpancdopmaropa; /9 - Ha aBTOMaTHIECKOE OTKPHITHE U 3aKpbITHE 3[1Y;

20 - macranumonHbl myck YBII Tpancdopmaropa; 2/ - moskap TpaHC(opMaropa; 22 - Ha MyCK OCTAHOB HACOCHOH
CTAHITNH, OTKJIFOUCHNEC BCHTHLITOPOB M 3aKPBITHE OTHE3AIMUTHOTO Kianana; 23 - OJoKupoBKa mycka Y BI1T
TparcopmaTopa npu cpadatsiBaHuu YBIT 1pyrux 00BEKTOB; 24 - 3AKPHITHE OTCCYHOTO KJIATIAHA PACIIHPHTCIIS,

25 - apromarmieckuii myck YBII rpancdopmaropa mra 'OC 6e3 odcayskusaromero nepconaia; 26 - curuaa "Iloxap B
MOMCIICHHH TpaHCcpopmaTopa"; 27 - pyvYHOS THCTAHIHOHHOS YIIPABICHIC BEHTHIATOPAMH H OTHC3AIIH THEIMH
KJIATAaHAMU, 28 - aBTOMATHYCCKOE OTKIFOUCHHE ITPUTOYHBIX ST BHITSLKHBIX BCHTH/LIIHOHHBIX CHCTEM H ABTOMATHYECKOE
3aKPBITHE OTHE3AMUTHBIX KIAMAHOB;, 29 - CHTHAJN 00 OTKIFOUCHHH BEHTHIATOPOB M 3aKPHITHH OTHE3AIUTHBIX
KJIAIaHOB.

14



¢l

Ilpunosicenue 3
(Pexomenoyemoe)
HNPUHIOUITNAJIBHASA DJIEKTPUYECKASA CXEMA CUCTEMbBI OTBOJA CTOKA ITPHU NOKAPOTYIIEHNHA

HAMMEHOBAHHR HAcoe¢HaAS CTAHUME ‘nacoce W 1.2 37 U N WA QNPNEMHMK TDAHOTOPM
- Ma: 52400m A A00TROL
13 OTKAUKA MASAA ]rl'.i,? OTHKAURA BOZot frabodnd, PA3PPE. | : HAPYK, YETAR. I3M‘P.YCTF\!108- ArMDCEBGpHHQ
Aomawenuit 1 B asTouwcrepny ¢ TR CTroil B - SOCBaKH -
0 0RY A0 DAHHE DTBOIKOA HA_yTn- CooPymennd b CBTp 6oiT080n ~AHARR3AUAH Han 4 Dnpofoaanna
cHeT el AW 3 A0 : IAMIALT CTON, NA N0ETOPASE FINIL6AIBARPE ~ o
OTBOZA CTA- : BETRRAEAT P OTFIEAAAAS B L o
KA NP DOXKA- e e i il
poTYWaHrNK = PSRy
J TEHONO M- ) Qw (N
HBCKARA XamA | A : -..-@“ T -
(—DK} = |--:- D82 STIKA P DWARE -
i [ " -
g t l"\ O7AARA B ABADHANOM DM€ -*VM.CO-
Tlomeuwenst O bR _ARKYMynHpyRMbit 0650M - OTHANKA CTORA
g::sli:a” . | it I 2 B INCEIVATALIMONHONM Dewiade = {3
FAMNADATYPR, tlikap Wxad sap lilkagp } A £ - i
YRpASfeHnA | YAPABIRHITR| (ABTOMATHEN | [yTPARNIRAR | | yliDABAZHAS | .7?1.3‘-,‘1 ol I
HACOCHOR ! : =7 5
Haco K13 || CTAnumn | | Masoc WE2| |Hacoc st | 3 : <
1 ! %U }:" K
@ x i 3 <4
3. oy b 4 1 =
= * = D 2
= Fo}d - ;;t: £
MEREES 1 2 2
QlE o \9_'.1 7
¥ Q=
olo | wo § @ 5
S| s [=3
bt K= o L — f-:q\ 5
S 5%
B '
do= Ile | B £ =M 10
- < < Bl= 2% = A= U
s & g =5 — 5| %
o . N ]
£ 2 o = - 2 12
gl 5 B B L 3 % @ 13
‘§‘ <X r ot o
= = T o LE; {4
k-] T Tw Y= o
@ T ot (E =
= @ ol i £ o 15
= 5 [ © < 3 Z
= 2 g & A B
¥ gz 5l io|f S 17
AN Py sl 85 %g Stz anc ¢
=t X5 o 53 z < =
=| EL = —ag| alg < 2
oy gg <« = 330 =la = -
- = x L x| Gle - “
Z| g2 &) EE=l3F 3| <3
=| ¥xo mEX|{ LTlm < _
P . T
= | fladens
=T | CHTHARBA- # @

|



YcnoBHbIE 0003HAYCHH:

1 - MMHUS THAPOMEXAHMYECKON CBA3H, 2 -JIMHUS SJCKTPHUCCKON CBS3H;, 3 - BO3AYXONPOBOX, 4 -pelIeTKA I
BBIMYCKA BO3AyXa; J -pemmeTka Iid 3a00pa BO3AyXa, 6 - KJIAaNaH OTHC3AMIMTHBIN, 7 -BCHTHILITOP LCHTPOOCIKHEIN, & -
BEHTIWIATOP OCEBOH; 9 - MPUBOA ICKTPOMAIMMHHBINA; /() - 3aABHKKA C 3NIEKTPONPHBOAOM; /] - H3BEMIATENb MOKAPHBIH
asmvoBoit JIUTL, /2 - 3IEKTPOKOHTAKTHBIA MAHOMETD; /3 - 3ACKTPHUCCKUU PEryJIATOP-CHTHAIH3ATOP YPOBHA, [4 -
CHTHATHM3ATOP Pa3dcieHus Cped; /5 -Iamma CUTHANBHASA, /6 - KJIFOY YIPABICHUA, /7 — KHOIOYHBIA MOCT; /6 - MyJabT
TOKAPHOM CHTHAIHM3ALIHY.

IIpunoxenne 4
(Oobs3aTenibHOE)
IMACIIOPT OPOCHUTEJIA OIIJAP-15

MuHICTEPCTBO MPUGOPOCTPOCHHS, CPEICTE ABTOMATH3AIAN H CHCTEM YIPABJICHIS
BIIO " Coro3cuenasroMaruka'
IO "Ykpcnenapromarnka'
Oxecckmii 3RcnepuMenT ATLHLII 3aB0a ""CnenaBToMaTnra'

OPOCHUTEJIN NIEHHBIE

ITacnopt
JB2 37.000.0C

1. HASHAYEHME U3AEJINUA

Opocurern  meHnbliec cnpuHKICpHBIe (OIICP) m  aperduepusic (OITJIP) mnpeaHasHAYCHBI A TOJTYyYCHHS
PACTIBITICHHON BO3IYIIHO-MEXAHWYECKOW IICHBI HH3KOH KPATHOCTH M3 BOJHOTO PAcTBOpa IEHOOOpAa30BaTelXsI M
pacIpeaeneHus e¢ 10 3aHMMAEMOH TUTOIIAAM C LEJIbI0 TYIICHHUS 0Yaros M0/Kapa MM UX JOKATH3ALIH.

Opocurenn npegHA3HAYCHBI Ui padOTHl B PACTBOPO3AMOIHCHHBIX CIPHHKICPHBIX M CYXOTPYOHBIX APSHUCPHBIX
VCTAaHOBKAX M MOTYT 3KCIUIyaTHPOBATHCSA B NMPOU3BOACTBCHHBIX M CKJIAJCKUX ITOMCINCHHAX, KAOCIBHBIX TYHHEILIX M
KaHAJIaX, B KOTOPBIX MPOJIO’KEHBI MACIOHAIIOIHCHHBIC KA0CIH, B ITOIBAIAX C MOBBIICHHOM BIAXKHOCTHIO, O HABECAMHU
W HA JPYTUX 00BEKTAX HAPOJHOTO XO3MHCTBA IPH TEMIIEPaType okpyxaromei cpeasr: ot 278 K (moc 5 °C) oo 328 K
(mumoc 55 °C) - g opocurencit OIICP u ot 213 K (MuaYC 60 °C) 10 468 K (turoc 195 °C) - ana opocureneit OIT/IP u
OTHOCHTCIBHOI BIakHOCTH 100% mpm Temmeparype 35 °C.

2. TEXHUYECKHE XAPAKTEPUCTUKH
O6o3Havenue mo TY 25-09.059-82

OIICP-15(72)  OII/P-15

YcnosHbM mpoxon (Dy), MM 15
JlaBnenue mepen opocurenem, MITa (krc/cv?)

HaHOO0JIbIICe 1,0(10)
HANMCEHBICE 0,15(1,5)
Inomane OpomEHUsA ¢ BBICOTHI 4 M mpH AasncHuM nepen opocurenem 0.3 MIla (3

KIC/CMY), M°, HE MCHEE 12
KpaTtHocTs neHs! 4-20
Koag¢puumeHt pacxoga, HC MCHEE 0.9
Temmeparypa paspymeHus Temosoro 3aMka, K (°C) 345(72)13%
Bpems cpabaTsiBaHHS TCIIOBOTO 3aMKa, C, HE 00j1¢e 330 -
["abapuTHBIC B IPHUCOCTMHNUTEIBHBIC PA3MEPHI IPUBEICHBI HA puc. 4.1; 4.2 - -
Macca, xr, HE Oomee 0,34 0,32
Cpemauii Cpok CITy>KOBI 10 CITUCAHHA, JICT 10
BepoaraocTs 0¢30TKa3HOM paboTsL, 32 2000 1 HC MCHEE 0,99

Kox OKII 485485 485485
LleHa, pyo 1,5 1,25
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3. KOMILJIEKT ITIOCTABKH

Opocurens - 1 mr.
ITacmopt- 1 3K3. Ha AMIUK.

4. YCTPOMCTBO U MPUHIIUII PABOTHI

Opocureas NICHHBIH COPHHKICPHBIH (pUC. 4.1) COCTOHUT W3 PACTIBLTATEIIA, 3aOPHOTO YCTPOICTBA, TCILIOBOTO 3aMKa
n auddyzopa. Pacmeumurens mMEET HAPYKHYEO HPHUCOSAWHHTEIBHYIO PE3b0y U1 MOJCOCIMHEHHA K CHCTEME
MOKAPOTYHICHUS M BHYTPEHHEE BBIXOJHOC OTBEPCTHE, UEPe3 KOTOPOE MPH CPadATHIBAHWHU TEILUIOBOTO 3aMKA MOJACTCA
TICHHBII PACTBOP AL TYHICHUSA TOKApPa.

5

® 430
r P3G '
Puc. 4.1. Opocurens neHHbIH cipuHKICpHBIN THIA OTICP Puc. 4.2. Opocurens EHHBIH APSHICPHBIA THIIA
1 - xopmyc; 2 - komb1; 3 -mu((y30p; 4 - IPOKIAAKA; 5 - KIANAaH, OI1ap
6 - pprHar; 7 - 3aMoK; 8 - poMOuK; 9 - pyryar; /0 - uHT; [/ - 1 - xopmyc; 2 - konblo; 3 - nu(dyzop; 4 - po3eTKa.

po3eTka

3amopHOE YCTPOHCTBO COCTOUT W3 KJIATIAHA J, MPOKIAAKH 4, CHCTCMBI peryaroB 6, 8, 9. BuatoM /0 cO31aCTCA HATAT,
00eCIICUHBAIONIHN TCPMCTHIHOCTE OPOCHTCIA.

TennoBoit 3aMOK 7 COCTOMT W3 ABYX IUIAHOK, CIIASHHBIX MEKAY COOOI JICTKOILIABKMM HPHUITIOEM, PACCUMTAHHBIM HA
CcpabaThIBaHWE TPH IPEBBINICHAM TEMIICPATYPhl OKPYKAIOMIETO BO3AYXa TEMIEPAaTyphl paspymieHus npumos. K
PACTIBIIMTEMO C IOMOINBI0 IPYKHHHOTO KoIbIa 2 yKpemwrieH mupdys3op 3, IMpeaHa3HAUCHHBIH M1 CO3TAHHS
HAIPABICHHOTO II0TOKA NMIEHHOTO PAaCTBOPA.

Ha HwkHEM TOpUE pACHBUIMTEN NPHKpEIUICHA po3eTka [/, oOecrmeumBaromas pacrpeicicHUE BO3IYIIHO-
MEXaHMICCKOH TIEHBI IO TIJIOINAH OPOIICHHS.

Opocurenb TEHHBIH ApeHUYEPHBIH (puc. 4.2) OTIMYACTCS OT OPOCHUTENS IIEHHOTO CIPHHKICPHOTO OTCYTCTBHEM
HANIOPHOTO YCTPOICTBA M TEIUIOBOTO 3aMKa. Ilogaua mMeHBI B CeThb APSHUYCPHOH YCTAHOBKH OCYIUECTBILICTCA IPH
TTOMOIIH OOY TUTEIBHBIX YCTPOUCTB.

5. TEXHHYECKOE OBCJIYKUBAHHUE

He pexe omHOTO pasa B MIECTh MECSIICB HEOOXOAMMO NMPOBOINTH BHEIMHHN OCMOTP OPOCHTEIS M YIAIATH C €r0
JeTanci (0COOCHHO ¢ TCIUIOBOTO 3aMKA) MBLIh H TPA3b. Ty PaboTy CIACAYST BBIMONHATH C 0COOOH OCTOPOKHOCTBIO,
4yTOOBI HE HAPYIIUTh TE€PMETHYHOCTH 3aMOPHOTO YCTPOiicTBA. B ciyuae cpabaTbiBaHHS OPOCHUTENb PEMOHTY HIH
BOCCTAHOBIICHHIO HE TTO/IJICKHUT.

MoHTaX, HCIBITAHHA, CAAYy B OSKCIUIYATAI[MIO M 3KCIUIyaTalMI0 OPOCHTENCH B COCTaBE YCTAHOBOK IICHHOTO
MOXKAPOTYIMICHUSA OCYIICCTBIATh B COOTBCTCTBHHM C BCAOMCTBCHHBIMH TCXHHUYCCKHMH ycuosmsamu BMCH 13-74 m
nHCTpyKumeit BOH 28-78.

6. YKAZAHUA IO XPAHEHHIO U TPAHCIIOPTHPOBAHHUIO

Opocmenn TICHHBIC CIPHUHKJICPHBIC AOJDKHBI XPAHUTHCA W yCTAHABIUBATLCA HC Ommwke 1 M OT OTOIHMTENbHBIX H
HarpeBaTeIbHBIX MpuOopoB. [Tomaganue MPAMBIX COTHEYHBIX JIyUCH HE JOITY CKACTCA.

YCnoBHS TPAHCTIOPTHPOBAHAS OPOCHTCIICH B YIIAKOBKE B YACTH BO3ACHCTBHS KIMMATHYCCKAX (DAKTOPOB M YCIOBHH
xpaHeHus - rpynmna 4 (JK2) mo F'OCT 15150-69.

Opocurenn MOTYT TPAaHCHOPTUPOBATHCA B KPBITHIX TPAHCTIOPTHBIX CPEICTBAX BCEMH BHIAMH TPAHCIOPTA, KPOME
BO3AYLIHOIO0, B COOTBCTCTBHH C MPABUTIAMH, Z[efICTBYIOHIHMI/I Ha JAHHOM BHAC TPAHCIIOPTA.
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7. CBHUAETEJbBCTBO O IPUEMKE

Opocuremu nennsie OIICP (OITAP) HoMep mapTun cooteercTBYFOT 'OCT 13815-82 1 mpu3HaHBI
TOXHBIMH [T 3KCILTY ATAIIHH.
M. IL Jara Beimycka

Homep naptuu
Ipexcrasurens OTK

(To/ImMceh )
8. TAPAHTUMHBIE OBA3ATE/ILCTBA

[MpeampuATHC-H3TOTOBUTEIb TAPAHTHPYCT COOTBETCTBHC oOpocHuTeiacH TpeboBanmsM TY 25-09.059-82 mpum
COOFOZICHUY MTOTPEONTENIEM YCIOBHH SKCIUIYaTallK, MOHTAXA, TPAHCTIOPTHPOBAHUS U XPAHCHHSA. | apaHTHITHBIN CPOK
IKCILTy aTAUH OPOCHTCIICH 18 MECAIICB CO THA BBOAA HX B SKCILIYATAIMIO, HO HE 0onee 24 MECALCB CO THA OTTPY3KH.

I'apaHTHITHBIN CPOK XpaHCHHA - 12 MECALIEB C MOMEHTA H3TOTOBICHHA.

9. CBEAEHUA O PEKTAMAIIUAX

[Ipu oOHapy>KCHMM HEHCIPABHOCTH M AC(EKTOB, BOZHHKIIMX IO BHHE H3TOTOBHTEII, HEOOXOIMMO BBHI3BATH
MPEACTABHTEI NPEINPHATHA-H3TOTOBUTEIAL. B CIydac HEABKH NMOCICTHEIO B TCUYCHHE MCECALA COCTABILICTCA AKT B
OJHOCTOPOHHEM MOPAIKES H OPOCHTEIb C MPHIOKECHHEM MACTIOPTA U AKTA BO3BPAACTCA H3TOTOBUTEO.

HsrotoButens 00f3aH B TCUCHHE ABYX MECAICB C MOMCHTA IOJYUCHHS AKTa OTTPY3HUTh B3AMCH HCIPABHBIA
OpPOCHTETIb.

Hsrotosutens He MPUHHMACT NMPETEH3UHU, €CAM MCTCK TAPAHTHIHBIN CPOK OKCILIYaTALMH WIH XPAHCHHA H IPH
OTCYTCTBHH IACTIOPTA HA OPOCHTEb.

10. CBHAETEJBCTBO Ob YITAKOBKE

Opocurern  mennbie  OIICP  (OITJP) Homep mapTum YIMAKOBAHBI COTTACHO TPCOOBAHMAM,

MPe Iy CMOTPEHHBIM TEXHUYECKOH JOKYMEHTAUCH.
Bapwuant BpemenHoH 3amursl B3-0, Bapuant BHy TpeHHeH ynakoeku BY-1 cormacuo tpedosanmsiv 'OCT 9.014-78.
MIIL Jlata ynakoBKH
YHakoBKy MPOU3BEI

(To/ImMceh )
H3aenue nocne ynakoOBKH
TIPHMHST

(To/ImMceh )

11. BEIOMOCTbDB IBETHBIX METAJLUIOB, COAEP/KAIIIUXCA B OPOCHUTEJE IEHHOM OIICP

(o1 ap)
KOIMYECTBO 1BETHBIX METAILIOB, KT,
TO/PTEXKAIMX CJiaue B BUJIE IoMa £ 3 E
COTIEPIKAITXCS B W3IETIHI Tocte cpabaThIBAHHUS IIPH TTOJTHOM M3HOCE U €10 S 5
HaumeHoBaHue MeTana, 2SR
. W3 IeTus CIMCAHUA XEE
Knaccuduramus mo rpymmam (TOCT 1639-78) 5 z 8
=
I v \% I v | v I v | v | ® 2
Jaryss JIC
COCT 1020-77) - - 0,094 - - 0,094 - - 0,094
Jlaryns J1 63*
(COCT 931-78) - 0,007 - - 0,007 - - 0,007 -
Jlaryns JIC 59-1 JlemonTax
(T"OCT 2060-73%) ) ) 0,007 ) ) ) B B 0.007 BOBMOIKEH
Meap M1
(COCT 495-77%) 0,0045 - - - - - 0,0045 - -
Menp M3
(TOCT 495-77%) | 0002 - - - - - | 0002 - -

* Tombko 11 opocuTeneit cipuHkiepHpx OLICP.
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IHpunoosicenue 5
(Pexomenoyemoe)
Y3EJ KPEIUVIEHUSI OPOCHUTEJA OIJIP-15 K TPYBOIIPOBOAY

(1Ba BapuaHTa)

A 19

— | f’ . r
AR \\‘? I
[ 130
/ %
L] A

Puc. 5.1. IlpucoeAMHEHHUE C HCTIOAb30BAHUEM CTAbHBIX COCIHHUTEIbHBIX YACTEH

1 - opocurens OITJAP-15; 2 - mydra 15 TOCT 8966-75; 3 - mepexox K 57x5...25x3 TOCT 17378-83*; 4 - otBOm 90°
57x3 TOCT 17375-83* (1m0 mpoexry)

Puc. 5.2. IIpucoeauHEHUE C HCTIOIB30BAHUEM COCTHHUTEIBHBIX YaCTeH W3 KOBKOTO UyIyHA
1 - opocurens OITJP-15; 2 - ¢pyropka 25x15 TOCT 8960-75; 3 - mydra 50x25 TOCT 8957-75; 4 - marpyOok ¢
HapY>KHOH pe3p0oi (Tpyda 57x3 - Cr. 2-A TOCT 10704-76 wmm Tpy6a 60x3,5 TOCT 3262-75); 5 - otBOA 45° 57X3
I'OCT 17375-83* (110 mpoexTy).
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Hm sod.c,

IHpunooicenue 6
(Obs3amenvnoe)

XAPAKTEPUCTHUKA Q-H OPOCUTEJIA OIIAP-15 IO BOJAE

oo

50

40

3o

20

Xapakrepuctuku  opocurens  OITJP-15,
ruapasaaeckux ucnsrranuii BHUWIIO [17].

Jlyru opocureneH, ycraHOBICHHBIX o yriaamu 0 u 180° (puc. 7.1 u 7.5), pa3MenieHs! B IIIOCKOCTH, TAPAJICILHON
CTOPOHAM KapThI OPOLICHHA ¢ MAKCHMAIBHBIM PACHBUIOM BOABL [ OPOCHTENCH, YCTAHOBICHHBIX MOA yriaaMu 45; 90
u 135° (puc. 7.2-7.4), Kyrum OpoCHTEI Pa3MEIAIOTCS B BEPTHUKAIBHOMW IUTOCKOCTH, NMEPICHAMKYISIPHOH INIOCKOCTH
KAapTHI OPOIICHUSL.

Cpensssi MHTCHCHBHOCTH OpONICHHA HA IUIOMIAAM KAPTHI IPH PACIHOJNOKCHHH OPOCHTENIS Ha BHICOTE 4 M,

IHpunosicenue 7
(Obs3amenvnoe)
I'NAPABJIMYECKHUE XAPAKTEPUCTUKHU (KAPTbBI OPOIIEHUSA) OPOCUTEJIA

MPUBEICHHBIC B TPUIOKCHHH 7,

OTI/IP-15

paccuntanras BHUUIIO [17], nmpusoautcs B TabmuIe.

TIOJTy YCHBI

R/

o pe3yapTatam

Hanop nepen CpeHssa HHTEHCHBHOCTD OPOIICHHS 4, T/M-C
opocHTeeM 1, YroJ1 pacnoIo;KeHHs OPOCHTEIL

MITa 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. Kapra opomieHust Opocure/s o
OITJIP-15, yCTAROBIEHHOTO MO yrion 0° Puc. 7.2. Kapra opomrenus opocurens OIT/IP-15 ycTaHOBICHHOTO MOA yIIoM 45



Puc. 7.3. Kapra opomenus opocurest OITJIP-15, ycraHoBacHHOTO 1O yriioM 90°

HHTCHCHBHOCTH OPOIICHHAS B 3ABHCHMOCTH OT BBICOTHI PACTIONIOKCHHA OPOCHTSIIA /1 OmpeAcBeT s o (popMye
S,
_ 4
9y =44 S_ >
h
T¢ ¢4 - HHTCHCUBHOCTH OPOMICHHUA TPH PACTIONOKCHHH OPOCHTCII HA BRICOTC 4 M;
Sy - IWIOIMATh OPOIICHHS PH PACTIONIOKCHIH OPOCHTEIIT HAa BBICOTS 4 M.

OmnpenencHue cpeHEH MHTCHCHBHOCTH OPOIICHHS HA TJIOIATN KAPTHI O3 y4eTa €€ MOBEPXHOCTH HA PA3TMIHON
JUIMHE (I OPOIICHHA BEPTUKANBHBIX MMOBEPXHOCTEH) JACTCA HA MPHMEPE MPOCKTHOTO PEIICHHA (CM. IPHIOKCHHE 12).
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Puc. 7.4. Kapra opormenus opocurena OIT/IP-15, ycraHOBACHHOTO MOx yrimoM 135°,
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Puc. 7.5. Kapra opomenus opocurersi OTI/IP-15, ycTaHOBICHHOTO oA yrioM 180°.
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IIpunoxenne 8
(Oobs3aTenibHOE)
COIJTIACOBAHME I'YIIO MBJI CCCP

Munncrepcrso BHyTpeHHUX aen CCCP 3aMECTUTEMO TTIABHOTO HHXKCHEPA
uHCTUTYTA "T HApOTIPOEKT"
I'maBHOE ynpaBicHHE MOKAPHOH mm. C. 5. Kyka

oxpanbsl MockBa
M ©. KPACH/IPHHUKOBY
17.07.87 Ne 7/6/1776
125812, Mocksa, A-80,
Ha Ne 80-96/388 ot 10.06.87 Bomoxomamckoe mocce, 2.

I'masnoe ympasienue moskapHoi oxpansl MBJI CCCP He BO3paskacT MPOTHB HMPOCKTHPOBAHMS ABTOMATHUCCKUX
VCTAHOBOK ITOKAPOTYIICHUS TIABHBIX CHIOBBIX TpaHC(opmaTopoB ['IC ¢ HHTCHCHBHOCTHIO OPOIICHHUS PACTIBIIICHHOH
BO0# 0,2 11/c-M> (IPH PACYETHOM BPEMEHH TYIICHHS Tokapa 10 MHHYT).

3aMECTHTEIb HAYAIbHUKA
I'maBHOTO ynpaBiacHUs H ®. KHMCTAY

IIpunoxenne 9
(Oobs3aTenibHOE)
PEINNIEHUE TJIABTEXYIIPABJIEHUS Ne 3-5/85

MunncrepcTso 3HEpreTHRH U nekTpuduranun CCCP
I'maBHOE TEXHHUYECKOE YIPABICHHE MO KCILTy aTallii SHEPIOCUCTEM

YIAK 614.841.415.621.314.21(094.587)

PEIIEHHUE Ne 3-5/85
Mocxksa 27 cenrsabps 1985 1.

O IYCKE ABTOMATHYECKHX YCTAHOBOK IHOKAPOTYIHIEHUA TPAHC®OPMATOPOB,
ABTOTPAHC®OPMATOPOB U IIIYHTUPYIOIIUX PEAKTOPOB

B mporecce 3kCIUTyaTanuy BBIABICHO OOMBINOE YMCIO HEMPABUIBHBIX ACHCTBHI CHTHAIHLHO-ITyCKOBOTO II0KAPHOTO
yerpotictea YCIIIT 014-3-1 (JJU®-5), mpeana3HAueHHOTO UL I[yCKA aBTOMATHUYCCKHX YCTAHOBOK ITOKAPOTY IICHUS
TpaHCPOPMATOPOB, ABTOTPAHC(POPMATOPOB M MYHTHPYFOIIHNX PCAKTOPOB.

Jns obecnieueHus HAACKHOTO IyCKA YKA3aHHBIX YCTAHOBOK | TaBTEXyNIpaBICHUE PEIIIACT:

1. He mpumensars YCIIT (AUD-5) ama mycka aBTOMATHYCCKHX YCTAHOBOK TOKAPOTYIICHUS TPAHC(HOPMATOPOB,
aBTOTPAHC(HOPMATOPOB W HIYHTHPYIOIIMX PEAKTOPOB BO BHOBb COOPY’KACMBIX, PEKOHCTPYHPYEMBIX M JCHCTBYIOIIHX
3JIEKTPOY CTAHOBKAX.

2. TlpmocramoButh aciicteue § 3.2.56 "Ilpasum ycrpolictBa 3nekrpoycraHoBok" / Illectoe w3maHme,
nmepepadoTaHHOE U JOTIOTHCHHOE. - M.: DHeproarommsaar, 1985,

3. TIlpeaycmarpuBath BO BHOBb COOPYKACMBIX M PEKOHCTPYHPYCMBIX JJICKTPOYCTAHOBKAX IIEMH IyCKa
ABTOMATHYECKHX YCTAHOBOK IIOKAPOTYIICHHSI TPAHC(OPMATOPOB, aBTOTPAHC(HOPMATOPOB W  IMYHTHPYIOIIHX
PEaKTOPOB:

- OT CHTHAIBHBIX YCTPOMCTB ra3oBoH, mu(pepeHmmanbHoil 3amur u ycrpoiictea KUB ¢ melicrBueM Ha Imyck
YCTaHOBOK M BO3MO>KHOCTBIO TIEPEBO/IA UX ICHCTBUS HA CUTHAI,

- ot YCIIII ¢ neficTBHeM HA CHTHAT M BO3MOXKHOCTBIO TIEPEBOA MX JCHCTBHA HA IYCK YCTAHOBOK MOMKAPOTY IICHHS.

4, OCymeCTBUTh PCKOHCTPYKLIHIO B COOTBETCTBHH C M. 3 JAHHOTO PCHICHHSA [EMCH MyCKAa YCTAaHOBOK
MOKAPOTYHICHUS TeX TpaHC(HOPMATOPOB, aBTOTPAHC(HOPMATOPOB U IMYHTHPYIOIINX PEAKTOPOB, ACHCTBYIOIINX W BHOBb
BBOJMMBIX B 3KCIULYaTallMIO JICKTPOYCTAHOBOK, KOTOPBIC 000pyosansl YCIIIT (AUD-5).

3aMECTHTEIb HAYAIbHUKA
I'naBrexynpasiacHus KM AHTHIIOB
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IHpunoowenue 10
(Pexomenoyemoe)
TABJIMIEBI JJISI PACYETA MPEJAEJBHON JJINHBI CYXOTPYBA ITPH AJIEHUH
TEMIEPATYPBI 3ANIOJIHAIOIIEN ET'O )KHJIKOCTH JIO 0 °C

HcxonHbie JaHHBIC U1 PACUETA:

JHAMETP CyXoTpyoa d, MM 100; 200; 300;
HAYATbHAA TCMIICPATYPa JKHAKOCTH £y, °C +5; +10; +15; +20;
TEMIICPaTYpa HAPY>KHOTO BO3AyXa £, °C -10; -30; -40; -60;
CKOPOCTb JABHIKCHHS JKHIKOCTH V, M-C 2.5,5,0,7,5,10,0

Mpenemuas nmHA cyxoTpyda ipu d = 100 Mmm

Temmeparypa TpenembHAS JUTHHA CYXOTPy6a IIPH CKOPOCTH JBMYKCHHS JKHIKOCTH (M-C”), PABHOM
xumrocTH, °C 2.5 | 5.0 | 7.5 | 10.0
t,=-10°C
5 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 58.8 67,5 73,2 77,5
t,=-30°C
5 8,6 9.8 10,7 11,3
10 15,8 18,1 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
5 6,5 7.5 8.1 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
t, =-60 °C
5 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

Mpeneannas ymua cyxorpyda npu d = 200 mm

Temmepartypa TpenenbHAS JTHHA CYXOTPY6a IIPH CKOPOCTH JBHKCHHS JKHIKOCTH (M-C” ), pABHOM
sxuaroctd, °C 2.5 | 5.0 | 7.5 | 10,0
t,=-10°C
5 51,7 59.4 64,4 68,2
10 87,3 100,3 108.7 115,2
15 114,0 130,9 1419 150,4
20 1359 155,1 168.5 178.4
t,=-30°C
5 19,7 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

5 10,2 11,7 12,7 13,5
10 19,4 22,3 24,2 25,6
15 27,8 31,9 34,6 36,7
20 354 40,6 44,0 46,6
Mpeneannas ymua cyxorpyda npu d = 300 mm
Temmepartypa TpenenbHAS ATHHA CYXOTPY6a IIPH CKOPOCTH JBHKCHHS JKHIKOCTH (M-C” ), pABHOM
xuakocTH, °C 2.5 | 5.0 | 7.5 | 10,0
,=-10°C
5 84,1 96,6 1048 110,9
10 142,0 163,1 176.,9 187.3
15 1854 2129 230,9 2446
20 219,6 2523 273.6 289.8
t,=-30°C
5 32,0 36,7 39,8 42,3
10 58,9 67,7 73,4 77,8
15 82,0 94,2 102,2 108,2
20 102,1 1173 1272 134,7
t,=-40 °C
5 24.4 28,1 30,4 32,2
10 45,7 52,5 56,9 60,3
15 64.4 74,0 80,3 85,1
20 81,1 93,1 101,0 106,9
t, = -60 °C
5 16,6 19,1 20,7 21,9
10 31,6 36,3 39,3 41,7
15 45,1 51,9 56,2 59,6
20 57,5 66,1 71,6 75,9
ol s
J00|- /D
e
260k Pr:
?_HUL 7
un b -
180+
M{}‘
iODL — :
0 g0 70 80
Lom
INpeaenpHo momycTHMAsA JUTHHA CyXOTPyOa mpu v = 7,5 M/C
N(_’ t)KD OC tBD OC N(_’ t)KD OC tBD OC
1 +5 -60 4 +15 -60
2 +5 -40 5 +10 -40
3 +10 -60 6 +15 -40
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IIpunoxenne 11
(Oobs3aTenibHOE)
NHOPOPMAIIMOHHOE ITIMCBMO

Mocksa
25.04.88 Ne T1B-6/88

O0 onpenereHNH PaCUETHBIX
Pacxo/10B BOBI HA TIOKAPOTYILCHHUC
JMCKTPHUCCKUX CTAHUUHN U IOACTAHIUN

VYnpaeneHne COOOIIACT, HTO ONPEACICHWE PACUCTHOTO pacXoAa BOABl HA IOKAPOTYIICHHE TEIUIOBBIX,
THAPOIICKTPOCTAHINE M MOACTAHIMH CIICIYCT MPOBOAUTH B COOTBCTCTBHH ¢ TpeboBanmamu CHull 2.04.02-84, CHull
2.04.01-85, CHulII II-58-75, CHwulIl II-106-79 u "WHCTPYKUHH N0 TPOCKTHPOBAHUIO IPOTHBOIIOKAPHOMN 3aIIHUTHI
sHeprermieckux npeanpusaruii” P/ 34.49.101-87, ucxoas u3 CleayrOMuX BApHAHTOB.

1. Tymenue moskapa B KaOCTBHBIX COOPYKCHHAX TMaBHOTO kopmyca TOC, spanmit ['OC, 3aKkpITOH MOACTAHIIHH,
OITY noacranumu. [Tpu 3TOM OZHOBPEMCHHO AOJDKHBI 00CCTICUHBATHCS PACXOBL.

- aBTOMATHYECKOH YCTAHOBKH IIOKAPOTYINCHUS HAMOOJBIIET0 HO IUIOMIAZAM OTCEKA KAOCIBHBIX COOPY KCHUH
(qavn.lcc);

- M3 BHYTPCHHUX MOKAPHBIX KPAHOB (¢ry);

- Ha HAPYKHOC MOKAPOTYIICHHC W3 MOKAPHBIX THAPAHTOB IIaBHOTo kopmyca TOC, 3mammit ['2C, 3akpeIToit
moactanuuy, OITY moacTanunu (g ):

Ql = Gaynxe T G + G- (1)

2. Tymenme mokapa Ha Maciaocucremax TtypOoreHepatopos TJOC. Ilpm 3TOM OJHOBPEMEHHO JOJDKHBI
00€eCIIeYnBaTHCS PACXOIBIL:

- CTAMOHAPHOHM YCTAHOBKH OXJIAKACHHS TJIABHOTO Maciobaka TypOOTeHeparopa, HamOOIbIIETO 0 BMECTHMOCTH
(Gord:

- Ha OXJIDKICHUC MECTAJIHICCKUX (hepM MOKPHITHS B MAIIHHHBIX 333X (Gop);

- M3 BHYTPCHHUX MOKAPHBIX KPAHOB (¢ry);

- Ha HAPY>KHOE TOKAPOTYIICHUE IJIABHOTO KOPIYCA W3 TOKAPHBIX THAPAHTOB (Gyr);

Q1= Gorw T ot + Gruc + o, 2)

3. Tymenue noxapa B rugporereparope '2C. [Tpu 370M 0AHOBPEMEHHO JOKHBI 00ECTICYHBATHCS PACXOIBI:

- ABTOMATHYECKOM YCTAHOBKH MOKAPOTYIICHHA THAPOTCHEPATOPA (Gaynrr);

- M3 BHYTPCHHUX MOKAPHBIX KPAHOB (¢ry);

- Ha HAPY>KHOE TIOXKAPOTYIICHAE U3 MOKAPHBIX THAPAHTOB 3AaHUA [ 3C (gry);

Q3 = Gayurr + Gk + Gur. (3)

4, TymeHue moxkapa Tpanc(HopMaTopoB (PCakTOPOB), OTKPHITO YCTAHOBIICHHBIX v TJIABHBIX KopmycoB TOC, 3manuit
I'3C, na orkpaIThix noacranmiax 1 OPY. [Ipu 310M 0THOBPEMEHHO JOJDKHBI 00CCIICUMBATHCS PACXObI BOIBL:

- ABTOMATHYECKOH YCTAHOBKH I0’KaPOTYIICHU I HAUOOIBINETO MO0 BMECTUMOCTH Macna TpaHcopmaropa (peakropa)
(Gaym):

- 25% oT pacxoza Ha HAPY’KHOE TOKAPOTYHICHUE M3 MOXKAPHBIX THAPAHTOB TiaBHOTrO Kopiyca TOC, 3xanmit ['3C
wm OITY (0,25¢.;), HO HE MeHee 10 /c;

Q4 = Gaynrp T 0.25¢m. “

5. Tymenune moxkapa TPaHCHOPMATOPOB B 3OAHHH 3aKPBHITOH MOACTAHIHH. [IPpH 3TOM OTHOBPECMCHHO IOJKHBI
00€eCIIeYnBaTHCS PACXOIBIL:

- ABTOMATHYCCKON YCTAHOBKH MOMKAPOTYIICHHUS HANOOJIBIIETO IO BMECTHMOCTH MAcia TPAaHC(HOPMATOPA (Gaym 1m);

- M3 BHYTPCHHUX MOKAPHBIX KPAHOB (¢ry);

- HA HAPYIKHOE MOKAPOTYIICHUE M3 MOKAPHBIX THAPAHTOB 3IAHUSA 3AKPBITON MOACTAHINH (¢;y);

QS = Gaynmp + G + Y- (5)

6. TymeHne moskapa pe3epByapoB ¢ Ma3yToM. [IpH 3TOM OTHOBPSMEHHO TOJDKHBI 00CCTICUHBATECS PACXOIBI BOIBL:

- Ha TYHICHHE HAmOOJBIIETO MO OOBEMY pe3epByapa CTAIHOHAPHOH aBTOMATHYCCKOH YCTAHOBKH ITOKAPOTYIICHHS
TIPH CXEME C HACOCAMH-A03aTOPAMH, CTAMUOHAPHOW HEABTOMATHYCCKON YCTAHOBKOH MOMKAPOTYIICHUA (Gy,);

- Ha OXJIQKICHUE PE3EPBYaAPOB (Gop);

- 25% 0T cyMMBI pacxoI0B Ha TYIICHHE U OXIKIACHUE pe3epByapoB 0,25(q., + ¢op), HE MeHee 20 1/,

QG =Gt qgop T 0925%(%‘9 + qop)~ (6)
3a pacyeTHBI pacxox BOABI HA IOXKAPOTYIICHHE 3JCKTPHYCCKOW CTAHIMHM WM TOACTAHIMH IPHHUMACTCS
HaMOOIBIIHNH PACcX0, MOJIYUCHHBIN B YKA3aHHBIX BAPHAHTAX.

Havampauk YnpasiaeHuA HOKAPHOH

0€3011aCHOCTH, BOCHU3HPOBAHHOM

OXPAaHbI B TPAKTAHCKOH OOOPOHBI

Munsuepro CCCP H.C. HABAPEBCKHIIT
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Hpunoxncenue 12
(Pexomenoyemoe)
INPUMEP NIPOEKTHOTO PEHIEHUA PACCTAHOBKH OPOCHTEJIEH OIJIP-15 YBII
TPAHC®OPMATOPA T/ 125000/220 TIPUMEHHUTEJIBHO JUIA 19C

Pasmemenne opochTenel Ut OpOIEHWs PACTBUICHHOW BOMOM KPBITKM (TOPU3OHTANBHAS W HAKIIOHHAS HYacTH)
TpaHc(opMaTopa, BEICOKOBOJBTHBIX BBOJOB W PACHIMPHTENHHOTO 0aka TPOW3BOAUTCH C YYETOM MHHAMATBHBIX
PacCTOSHHI 10 TOKOBEAYTIIX HacTel corimacHo TpedoBarwam [1YD m. 4.2.57, uTo onpemenseT BRICOTHOS TIOJIOKEHNS
opocuTeneit Ha/l KpeImKoi: B mpuMepe 1,3 u 2.3 M npu cpeareii HHTCHCHBHOCTH Ha KapTe OPOINCHHA COOTBETCTBCHHO
0,166 1 0,146 1/(c-M”) s ks Tparcdopmaropa i 0,23 1/(c-M°) - U PACIIAPHTETBHOTO OAKA.

CPERHAA MHTEHIHB -
HOCTb OPOIEHHR

4=0,29.D, 44 »/em’

e -2 8800 «- et - 3800 wiwe. 8800 = Kapra OpoweHss apocwTener I-4 v ey I
i 3 H223m =0, 146 A/om? P

/\\f\
|

2
Iy (A Y Y 4] ‘ I 3723
U N D S A PAtnpeaenesne Boabl
N P o R " A RDGLKE EPACOOPA-
T : P TODA 7 HARACHWAR YACTGL/
A S S T pAHCPOPMATOP
' 4. b ! j i T
B SR N - 125000/220
— H490.. . - - - 4 3 g i o 4 2 & dm Al /

Puc. 12.1.

Pacuerpl cpeaHelf WHTCHCHBHOCTH OPOINECHHS TPOBEICHBI B COOTBETCTBHM C 3KCTICPHMCHTANHHBIMA JIAHHBIMHA
BHHWUHIIO MBJT CCCP [17] n npusonarca Ha puc. 12.1, 12.2, 12.6-12.8 HaCTOAINETO MPUITOKEHNUS.

TToJyueHHe pacyeTHON HHTCHCHBHOCTH OPOIICHHS KPBITIKH TpaHcopmaropa (He MeHee 0,2 1/(c-M°) focTHraeTes
COOTBETCTBYIOINM Pa3MCIEHHEM OPOCHTENel B INIAHE C yHeTOM (hakelia pacibiiia BOJIBI M CpeHel HHTCHCHBHOCTH HA
KapTe OPOIIICHHS C MOJIHBIM TISPEKPHITHEM MOBEPXHOCTH KPBIITIKK TpaHcdopmaTopa. B mpumepe 3,8 M ¢ IepekphITHEM
HE MEHEE UEM JIBYMSl KAPTAMK, UTO COOTBETCTBYET 00Imeli MHTEHCHBHOCTH opommenus kpbimku 0,33, .. 0,50 1/ (¢-M”) Ha
BoicoTe 1,3 M 10,29, ... 0.33 1/ (¢-M”) - Ha BBICOTE 2,3 M.
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Puc. 12.6. KapTbl OpOIIEHUS OPOCUTEIIS, YCTAHOBJICHHOTO O YIIOM 90°;
P = 0,3 MIla; seicota ycranosku 4,0; 0,3; 1,5;2.3;3,0 m 5,6 m.

Taxum 06pasoM, i OPOIIEHHS KPBHILIKH TPAHC(HOPMATOpa yCTAHOBICHO YETHIPE OPOCHTE 1o yraoM 90° (Ne 1-
4), IpK 3TOM IOCTHIHYTA MHHHUMALHAS HHTCHCUBHOCTS opomeHus 0,3 W(e-m).
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Puc. 12.7. KapTbl opotieHUs OpOCUTENIA, YCTAHOBICHHOIO noj yriom 90°;

P =0,3 MIla, c onpenesieHUeM MIOLIAAH KAPTH H CpeaHEeH HHTCHCUBHOCTH OPOIIICHUA AJisl PA3TUYHOM BBICOTHI
pacnosioKeHUs OPOCUTEIIA.

BbICOKOBOJIbTHBIC BBOjIbl OpPOIIAIOTCSl HA BCEH BbLICOTE, PACYETHAs MHTEHCHBHOCTh O0CCTICUMBACTCS B CpEHEH
YaCTH U Y OCHOBaHMs BBOJIOB.

HHTEeHCHBHOCTE OpOTIIEHUS OOKOBBIX (BEPTUKATHHEIX) TpaHel TpaHchopMaTopa OTpeieIseTes o KapTe OPOIIeHUs
TOPW30HTATLHOW TTOBEPXHOCTH V OCHOBAHUS BEPTHKANLHOW TpaHW (YCIIOBHO BepTHKAJIbHAS TPaHb pa3BopauynBacTCS B
TOPW30HTATEHYIO TUTOCKOCTH KapThl OPOIICHHSA), TIPH 3TOM TIOBEPXHOCTH KapThl o0pe3aeTcs MO PACCTOSHUIO OT
OPOCHUTEINIA 10 BEPTUKATBHOM TpaHn. CpemHsas WHTEHCHBHOCTh Ha YCEUCHHOH KapTe OpOIISHWA TOJACUUTHIBACTCSA TIO
TTPOTOKOTaM TUApaBIrdeckux wcnbitanmiit BHUMIIO [17] (Tabm. 12.1).
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Puc. 12.8. KapTsl opotmennst opocHTeNs, YCTaHOBIEHHOTO Mo yrioM 90°;
P = 0,3 MIla, ¢ ompenerenieM TUTOTIAAN KapThl U CpeAHEH HHTEHCUBHOCTH OPOIIEHUSA [T PasiInIHON BBICOTHI
pacToIoKEHAS OPOCHTENS.
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Puc. 12.9. Kaptbl opo1ueHUs opoCcUTeNIs, YCTAHOBICHHOIO no yriom 90°;
P =0,3 Mlla, c onpeaeneHueM MIOLIAIN KAPThl U CPSAHEH HHTCHCUBHOCTH OpOLUCHUs Oe3 yueTa MOBEPXHOCTU
KapThl Ha JJiMHEe 2,2 M.
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Puc. 12.10. KapTs1 OpOIICHUS OPOCHTEIS, YCTAHOBICHHOTO MO YIIIOM 45°,
P =0,3 MIla; Beicota yctanoBku 4,0 u 1,5 m.
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p 34| 48] 68} 106 24
Y P=42636 r
i

8363 | 9873 {10198 | 6081 | 2827 | 1385 | S70 | 836 | 684 | 550 1393)278117¢

Tabmuma 12.1
OmnpenencHue CPEAHESH HHTCHCHBHOCTH OPOIICHHAS HA ILTOIAIH KapTh

JlanHbIC U3 MPOTOKOIA THApaBmrueckux ucnbrrannid BHHUMIIO [17, c. 39]:

Croco0 YCTaHOBKH, £ 90°
Hanop mepen opocurenaem, MIla 0,3
BricoTa pacnoIOsKCHUSA OPOCHTEII, M 4,0
BpeMs nmoaayuu BOABL C 300
Pazmep sueiiku, M 0,4x0.4

Cpeasssi HHTCHCHBHOCTH OPOIICHHUA:

ep = R . TAMC,
nft

rae P - BeC BOAbI B MCPHOU EMKOCTH, T

71 - KOJIMIECTBO MEPHBIX EMKOCTCH;

f=0,01 M* - mIomAIs MEPHOM EMKOCTH;

T =300 ¢ - BpeMs 3amepa.

Jlna Beeit moBepXHOCTH KapTel (Tadm. 12.1):

42636

4, =106 r/m*c =0,106 1/cw’.

C134x3
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Jns kapTseI O3 yueTa MOBEPXHOCTH Ha JuyiuHE 2,2 M (Tadmn. 12.1):
= 22636713873 _ o) rhiec = 0,092 n/c-m”.
(134-30)x3

B paccmarpuBacMoM HpHUMEPE MPHUBOIATCS PACUCTHl HHTCHCHBHOCTH M PACTIPEICICHASI BOABI HA OOKOBBIX TPAHIX
TpaHcopMaTopa OT OPOCHTCIICH, YCTAHOBJACHHBIX MO yriaoM 90° Ha BeICOTEC 5,6 W 3,0 M C pPacCTOSHHECM [0
BEPTUKAIBHOH IIIOCKOCTH 2,2 M 1711 O0KOBBIX ((PpoHTAIbHBIX) rpanei u Ha BeicoTe 4,0 1 3,0 M ¢ paccrosHueM 2.2 M -
JU1s OOKOBBIX (TOPICBBIX) Tpanet (puc. 12.3, 12.4, 12,6, 12.8, 12.9, Tadn. 12.1).

OponicHHEC TOBEPXHOCTH BBIHOCHBIX MACJIOOXJATUTCICH C pPacucTHOH HWHTCHCHBHOCTREO HE McHee (0,2 e’
obecrieunBaercs oT opocurench 1-12, yeranosnennsix Ha I; 11 u II1 spycax pacnpenemnTeabHBIX TPYOOIPOBOAOB (pHC.
12.1-12.4).

Jlns opomieHus1 MOBEPXHOCTH MACIIONIPUEMHUKA U (DIAHIICBBIX Pa3beMOB 0aka TpaHC(OPMATOPa YCTAHABIMBAIOTCS
CIICIMATIPHO YCTHIPS OPOCHTEIA MOA VIIoM 45° Co CcpeaHeH WHTCHCHBHOCTBIO opomcHua Ha kapte 0,21 /e (puc.
12.5,12.10).

Kpome ykazaHHBIX (CHEHHMATBHBIX) OPOCHTENCH, MOBEPXHOCTh MACIONPHEMHHKA OPOIIACTCA M OT BCEX APYIHX
OPOCHUTENICH, Pa3MEIICHHBIX HA BEPXHHUX sApycax Ha paccrosHud 3,0; 4,0 u 5,6 M OT MOBEPXHOCTH MACIOIMPHEMHUKA.
CpenHsass MHTCHCUBHOCTb OPOINCHHS IMOBEPXHOCTH MACIONMPHEMHHUKA C YUESTOM BCEH BOABI OyIeT MpeBbHUaTh Oolee
4eM B JBa Pasza HOPMHPOBAHHYKO (0,2 1/c-M?).

[IpoBeneHHBIE pacyeThl C OMPEACICHHEM HEOOXOIMMOTO KOJMYECTBA opocuresei amst Tpancopmaropa T/LL
125000/220 cBeacHBI B Ta0N. 12.2.

Tabmma 12.2

OmnpeaeneHue HCOOXOTMMOTO KOIHYCCTBA OPOCHTEIICH H PACUETHOTO PACX0A BOJBI IPH MOKAPOTY LICHHH
tpancdopmaropa TAL 125000/220

I[aBJ'IeHI/Ie BOJBI IIEPEA — KomnuectBo —
] E 3 2 o . =)
2q 2 OpPOCHUTEJIEM, KI/CM = S OPOCHTEJICH, IIT. = =
5 = a 2 A gl A =
5 Su |25 % g 3 | 5% 2
g E=|E2 8% Q % 2 g g £
= HammenopaH#e 3aIHITaeMbIX 5|58 2 : 2 2 3 e 21| no pacueTy = 2 5 I3
SS|E=EgEgR = g a5 R g E a3 =3
g 3JIEMEHTOB TpaHchopMaTopa 2 g i% Ez E s =2 S-0,2 el = g S
z S5 |&Ex 3 e |25 |7 |EE| E¢ 0
SE|FES & 2 |23 o | Fz| zF 2
g = 2 E: g & | g o
= & £ = S
BRICOKOBONBTHRIC BBOABI
(O0CHOBaHHE ), PaCIIUPUTETIHHBIA
1 | Gauok, kpplnka (TropuzoHTaNbHAS U | 42,1 02 2.6 3,00 4.05 3 4 16,2 1-4
HAKITOHHAsI YaCTH), BLIHOCHBIE
MAacIo0XTaTUTEITH
BeprukanpHbie G0KOBBIE
TOPIIEBHIE) TpaHu Oaka
1l (TopieBbIe) Ip 13,5 3,16 | 420 1 2 | 84 | 910
TpaHcpopMaTopa, BHIHOCHBIE
MAacI00XJIaJUTCITH
111 To xe 13,5 3,26 4,25 1 2 8.5 11,12
BeprukanpbHble G0KOBBIE
OHTAIILHBIC ) TPaH! Oaka
m| (@p )P 46,2 326 | 425 3 4 | 170 | 58
TpaHcpopMaTOpa, BHIHOCHBIE
MacIIo0XJIaJUTCITH
1 I1omiajxa MacIOIpUEMHIKA,
v (draHIeBbIe pazybeMbl Gaka 62,0 341 435 3 4 174 13-16
TpaHchopMaTopa
HTOTO: 1773 - - - - 11 16 67,5 -
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Ilpunoswcenue 13
(Pexomenoyemoe)
HNPUMEP PACUETA CUCTEMBI OTBOJA BOJAbI U MACJIA TPAHC®OPMATOPA
TAIL 125000/220 IPUMEHUTEJIBHO JJIS I'2C

HcxoaHble JaHHBIC:

Paiion ycranosku - 1. bapHay 1.

HopmarneHas HHTEHCHBHOCTB JOXI ¢ = 80 1/c Ha 1 Ta MpoA0LKHTEILHOCTHIO 20 MHUHYT.
Bec mMacia G =34 1; 1= 0,85 T/,

Pacxox Bogst AYBII g,y = 67,5 A/c.

MacnonpueMHUK:

O0BeM Vyy = 34/0,85 = 40 M,

womap Foy = 10-6,2 =62 m*;

cpemuss BeicoTa [1; = 40/62 = 0,65 m.

Macnoomeoo:

OTBOI CTOKA (MACIOOTBOX) OCYIISCTBIICTCA MO TPYOONPOBOAY AMaMETpoM HE McHee 100 MM B CHCHHATBHYEO
EMKOCTBh-MACITOCOOPHHUK (OTCTOHHUK-MACTIOOTACIIUTCITE), KOTOPYIO CIICAyeT paccuutbiBarh Ha mpuem 100% wmacna
HaHOOJIBIICTO TPaHC(POPMATOPa, TPEXKPATHBIA OO0BEM BOABI OT PACUCTHOTO BPCMCHH MOMKAPOTYIMICHHA H OO0BEM
JTO’KICBBIX BOJ MPH OTKPHITOH YCTAHOBKE TpaHC(opmaTopa. PacueTHbIC pacXoabl H 00BEM MACTONMPHCMHHKA CHCTCMBI
OTBOJIA BOJBI M MACIIA TIPH IIOKAPOTY MICHUH OMIPEACTITIOTCS IO CIEIYFOIMM COOTHOIICHUSIM :

- pac4eTHBII pacxoa MacI00TBOAA

Ouor = 0,5G1-1000/V,tyn + Gaysn + G [/C]
rae G, = 34 T - HOJHBI BEC Macaa HAHOOJTBIICTO TpaHCHopMaTopa;

Gayen = 67,5 1/C - pacxoa Boasl AYBII Hanbombimero TpancopmMaropa;

G = G20 Faant20/10000-1,,, [0/C],
TJIE - PACXOA AOKACBBIX CTOKOB B MACJIOOTBOC;

o =20 mMuH = 1200 ¢ - BpeMs NPOAOLKUTEABHOCTH TOXKIS,

1 ta = 10000 M” - HOPMATHBHAA TLIOIAIE BOAOCOOPA JOKICBOTO CTOKA;

= 0,25 1= 900 c - Bpems yaanenus 50% o0beMa Macnia u IOIHOTO 00BEMA BOIBI W3 MACTIOTIPUEMHHUKA,

G = 80-62-1200/10000-900 = 0,66 n/c;

V= 0,85 T/M° - 00bEMHBIH BeC TPAHCHOPMATOPHOTO MACIA;

Ouor = 0,5:34-1000/0,85-900 + 67,5 + 0,66 = 22,2 + 67,5 + 0,66 = 90,4 1/c.

Juametp TpyOomposoga (o TadmuuaM IS THAPABIMUCCKOTO PAcdeTa) AACTCH C YUCTOM VCIOBHH MPOKIATKH B
JBYX BAPHAHTAX:

1) D = 350 mm; yxuon 0,004; O =90,7 w/c;, V= 1,0 m/c; H/D = 0,88;

2) D =300 mm; yrion 0,009; O =904 w/c; V' = 1,4 m/c; H/D = 0,88.

Macnocbopnux:
- pacyemuvlli 00beM MAcIocOOpHUKA
Ve = GVt F Gayer3tayern/ 1000 + G120/ 1000 + Vs

V16 = PACUCTHBIA 00BEM MACTIOCOOPHHKA, [M3];
3tayen = 30 Mun = 1800 ¢ - TpexkparHoe Bpems padotsl AVYBIT;
Ve - AKKY My THPY MBI 00BEM CTOKOB TSl HOPMAIBHO# PaboThI HACOCOB, PABHbII He MeHee 10 M;

Vs = 34/0.85 + 67.5-1800/1000 + 0,66-1200/1000+ 10 = 172,3 v’
Jns yeTpoicTBa MAaCI0COOPHHUKA CIICYCT MPHHATH PE3CPBYap eMKOCTHEO 200 M’ U3 THIIOBOTO pAda eMKOCTEH.
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IHpunooicenue 14
(Cnpagounoe)
NEPEYEHBb CTAHJIAPTOB, HOPMATHBHOU JOKYMEHTAIIMA U IATEPATYPHI,
HOVIEXKAIIUX YUETY TP NTPOEKTUPOBAHUU ABTOMATHYECKHUX
YCTAHOBOK HOXAPOTYIHIEHUA TPAHC®OPMATOPOB

1. TOCT 14202-69. TpyOompoBOasI TNPOMBINJCHHBIX  mpeanpuiaTuid. Ono3HABATENBHAS  OKPACKa,

TIPEAy MPEKAAIOINNE 3HAKH M MAPKHUPOBOYHBIC IIUTKH.
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