BBenenue

B paGore mpoBoAMTCS HCCIEIOBAHUE CXEMbI AJEKTPOCHAOKEHHS CYHIMJIBHOTO IeXa
LIEJUTI0JIO3HOTO 3aBoJjia Y cTh-MIMMCKOro J1econpoMBIIIIEHHOTO KoMILiekca. B coctaB 1exoB
LIEJUTFOJIO3HOTO 3aBOJIa BXOJAT: BapodHO-mipombiBHOM 1ex (BIIL]), orGenpHO-OuMCTHOM 1EX
(OO0L), cymunpHb 1iex (CI), Ha KOTOPBIX 0a3MPOBAH OCHOBHOHM TEXHOJIOTHYECKHN TPOIIECC.
B cBs3M ¢ NOCTOSIHHO pacTyIIMM B MOCJIEHHE TOAbl 00bEMOM BBIITyCKaeMOW IPOAYKLUU yBe-
JIMYUIIACh PHEPrOEMKOCTh 000pyI0BaHUs. B CBS3U € 3TUM BO3HUKAaeT HEOOXOIUMOCTb IPOBEP-
KM YCTaHOBJIEHHOTO 3JIEKTPOOOOPYIOBaHMS, U B CIydyae HEYAOBIETBOPUTEIbHBIX PE3YyIbTaTOB
€ro MOJIEpHM3AIMs UK 3aMEHa.

B pabore mpoBoauTCs aHanM3: HU3KOBOJIBTHOM HAarpy3kd Ha IIMHAaX KOMILJIEKTHBIX
tpancopmatopusix noacranumii (KTIT); BeicokoBosbTHO# Harpy3ku (PII-3, PI1-4, PII-5, PII-
6); TPOBEPSIIOTCS ycTaHOBJIEHHBIE TpaHchopmaTtopsl cBs3u 10/6 kB PII-3/5 tuma TAHC-
10000/10. Ha ocHOBe pacyeToB TOKOB KOPOTKOTO 3aMbIKaHMsI IPOBEPSETCSI OCHOBHOE BBICOKO-
BOJIbTHOE 00OpYyZOBaHME: AUHAMHUYECKAash yCTONYMBOCTH IIMH, YCTAHOBJIEHHBIX Ha pacrpese-
JIUTENIbHBIX MyHKTaX; MPOU3BOAUTCS MPOBEPOUHBIM pacueT KaOelbHbIX JTUHUH, MPOJIOKEHHBIX
ot PII-3 no PII-5, a Taxxke ot PII-5 no BhICOKOBONBTHBIX MoTpeduTenei 6 kB; nmposepsrorcs
YCTaHOBJICHHBIE BBIKIIFOUATEIM HAa BO3MOKHOCTh OTKIJIFOUEHHS allepUOJUYECKON COCTaBIISIO-
mer Toka K3, mo BkiIroHaromeil BO3MOXKHOCTH, Ha 3JIEKTPOJMHAMUYECKYI0 U TEPMHYECKYIO
CTOMKOCTh M Pa3beIMHUTEIN HAa CTOMKOCTh K TokaM K3, a Takke mpoBepsieTcs YCTaHOBJICHHBIE
TpaHcPOpMaTOPhI TOKA M HAMIPSHKEHUS.

B cneunansHoi yactu paboThl IPUBOIUTCS pacueT mapameTpoB cpabaThIBaHUSI MUKPO-
mporeccoproro repmunana 3amutel MICOM-P632 tpancdopmaropa TJHC10000/10

B skoHOMMUYECKOW 4acCTH MPUBOJUTCA CMETa Ha JEMOHTAX CTAapOro MU MOHTAXK HOBOT'O
BBIKJIFOUATETIS.

B paznene TexHuka 0€30MacHOCTH PAaCCMOTPEHBI, OPraHU3allMOHHBIE M TEXHUYECKUE
MepomnpHATHs, obecreunBaromre 0e30MacHOCTh paboT B 3JIEKTPOyCTaHOBKax. BpeaHbie u
omacHble (PaKTOPHI BIUAIONINE HA PA0OUMX B IIEXY M MEPHI 10 YMEHBIICHUIO BO3IEHCTBUS ITHX

(hakTOpOB Ha PaOOTHUKOB.
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1. OOwmas xapakTepucTUKa LEJUTI0I03HOr0 3aB0a

1.1 OOuue cBeneHust

Yerp-UnumMckuii neconpomplieHHbnin komiuieke (¢mman OAO “I'pynmna “Unum” B
ropojie YcTb-MnuMcke) sBiS€TCS OJHUM U3 JIECOXMMHYECKUX MpeanpusaThii B crpane. OH
pacrnojiaraeéT OrpOMHBIMHU JIECHBIMHU, BOJHBIMH M SHEPreTHYECKMMM pecypcaMu. YCTb-
Wnumckuil nensoiao3Hbli 3aBojl, Hapaay ¢ MauMMcKuM jeconepeBajlouHbIM YIIPaBICHUEM,
3aBOJIOM MOATOTOBKH JIPEBECHOTO CBHIPbs, KOMIUIEKCOM COOPYKEHHH 10 BOJOCHAOXKEHUIO U
OUYHCTKE CTOYHBIX BOJ, PEMOHTHO-MEXaHUYECKHM 3aBOJIOM, SIBIISIETCA CTPYKTYPHBIM IOIpa3-
JIeJIEHUEM JIECOTIPOMBILIUIEHHOT0 KoMIulekca. Kpome Toro, nMmerorcs nojipasaeneHus mno oo-
CIIY’)KMBaHHIO KOMIUIEKCA >KEJI€3HOJOPOKHBIM TPAHCIIOPTOM, SHEPrOCHA0KEHHUEM, CTPOH-
TEIbCTBY M KAaNHUTaJIbHOMY PEMOHTY 3/IaHUN M COOPYXKEHHH, OOIECTBEHHOMY MUTAHHUIO,
MOATOTOBKE KaJIPOB.

ennmono3Hblii 3aBOJT 110 IPaBY cunTaeTcs (uarMaHoOM Cpeau MPearpUsITHA OTpaciu.
Ero ocHOBHBIE 11€Xa COCPEOTOUYEHBI MOJI OJHOM KPBIIIEH, YTO Jaj0 3HAYUTEIbHYIO SKOHO-
MHUIO CPEJCTB, MO3BOJIUIO CHU3UTh HKCILTyaTallMOHHBIE 3aTPaThl U 00E€CIEUYNTh HOPMAJIbHBIE
yCIOBHSI TpyZa. 3a CUET KOMIUIEKCHOTO UCIOJIb30BAHUS BTOPUYHBIX S3HEPreTUUECKUX pecyp-
COB KOPBI, OIMJIOK, CYXOI'0 OCTaTKa YEpPHOI'o ILIEJI0KA, OTXOJ0B JIECCOXUMHUU 3aBOJ] COCOOEH
MOKpPBIBaTh CBOM HYXKJIbl B TEMJIOBOM »Hepruu. Ho mpu 3ToM mpucyTcTBYIOT OOJIBLINE He-
JOCTaTKK: OOJIbIlIas CTECHEHHOCTh B PACIOJI0XKEHUH 00OpYAOBaHUS B OCHOBHBIX I€Xax 3a-
BOJIa IIPU HEOIPaBJaHHO OOJIBIIMX IUIOLAAX KOMMYHUKAIIMOHHBIX IIEPEX0I0B, UYTO 3aTpy -
HseT pabOoThI 10 TEXHUYECKOMY IEPEBOOPYKEHHUIO 3aB0JIa; HEYlaUHOE pa3MelleHue 00opy-
noBanus PY 6-10 kB, KTIT —10/0,4 kB Ha oTMeTKax HHKE TEXHOJOTHUECKUX TPYOOIPOBO-
JI0B, CHCTEM OTOIUIEHUS U BEHTWISALMH, YTO MPHU SKCIUIyaTAllMOHHBIX HEMOJagKaX B 3THX
cucTeMax MPUBEJET K 3aIMBAHUIO AIEKTPOOOOPYI0BaHUS BOJAOH U TEXHOJIOTMYECKUMH KU JI-
KOCTSIMH, aBapUHHOMY €0 OTKJIIOUEHUIO.

[ennroo3HbI 3aBOJT BBIIYCKACT OEJCHHYIO CYIb(AaTHYIO LEIUTI0I03Y Pa3IUYHbIX
MapoK: 11eJUII0J103a OesieHast XBOIHAasl BBICIIMX MapoK; HEOEIEeHYI0 LeJUTI0JI03y TapHOTO Kap-
TOHA; TMPOJIYKIHIO JECOXUMHUUECKOTO MPOU3BOACTBA: CKUIIUAP, TAJOBOE Macio, KaHU(OIb,
XKHUpHbIe KUCIOTHL. [IpoekTHas MourHoCTh 3aBoja 500 ThIC. TOHH OeneHol cynbhaTHOH Le-
mon03bl, 50,4 ThIC. TOHH HeOEJIEHON LEIUTION03bl U3 OTXOJ0B COPTHPOBAHUS TEXHOJIOTHYE-
CKOM ILlenbl ¥ ONWIOK. 3aBeplleHa pazpaboTka nmpoekra pekoHcTpykiuu YU 113, nensio ko-

TOPOI'0 ABJIACTCA YBCIIMUCHUC HpOCKTHOﬁ MOIITHOCTU IO HPOU3BOJACTBY TOBapHOﬁ OeneHoi

13.03.02-011-17-BKP-016-18-113

3™

JIuct | Ne loxkymenTa | [lognuce | Hata

Jlucr




nenoa03el ¢ 500 Teicsiy 10 630 ThICAY TOHH B ToJl. 3HAUMTENbHAs 4acTh IIPOU3BEIACHHOM
MPOIYKIIMA YXOJUT Ha 3KCIOPT B cTpaHbl KOro-Bocrounoro Gacceitna u EBpomsr: Kuraid,
Kopes, SAnonus, Tynuc, ['epmanus, Uranus, BenukoOpuranus, ['penns, Hugepnanasr.

Knumart, B KOTOpOM Hax0UTCs IPEANPUATUE, PE3KO KOHTUHEHTAJIBHBIN C MPOI0JIKH-
TEJIBHOM XOJIOJHOM 3UMOM U KOPOTKHUM, HO CPABHUTEJIBLHO JKAPKHUM JIETOM.

AGCOITIOTHBII MAKCHMYM TeMmrepatypsl + 37 °

AOCONIOTHBI MUHIMYM TEMIIEpaTyphI - 56 0

Haubonee xoy10aHb1 MecsI1l - SHBaph

Haubonee tenmbiii Mecs1l - U0

Pacuernas Temneparypa J1sl IPOEKTUPOBAHNS MAaCCUBHBIX OTPaXJAIOLIUX KOHCTPYK-
1mMii ¥ oTorenus cocTansieT — 46 ° C.

CpenHero1oBo€ KOJUYECTBO OCAIKOB COCTaBIsAET 354 MM. 3a XOJIOHBIN TIEPHO/T TO1a
BbInmagaeT 70 MM OCaJKOB, 3a TEIUIbIN nepro 284 M.

Cpennsisi BRICOTa CHEKHOTO TTOKpOBa 3a 3uMy paBHa 51 cm. Haunbosiee HeOmarompust-
HbI€ BETpa, CEBEPHBIX M CEBEPO-BOCTOUYHBIX HAIIPABJICHUN, HECYIIME HA TOPOJI IPOMBIIICH-
HbI€ BBIOPOCHI, @ TaK K€ IITUJIH, IPU KOTOPHIX BHIOPOCHI MOTYT HAJIOJITO 3aJepKaThCs B aT-
Mocdepe Ha ropoIoM.

CuinbHBIE BETpa co CKOpocThio Oosiee 10 m/cex Habmomaercs B roxy a0 35 auei. On-
HUM U3 OCHOBHBIX aTMOC(EPHBIX SBJICHHUI B 3TOM pailoHE SBIAIOTCS TyMaHbl. CpeiHee Yucio

JTHEW ¢ TYMaHamu B rof - 44 nHs.

1.2 TexHOIOTMYECKU MPOLIECC MPOU3BOICTBA LIEIUTIOIO3bI

B cocraBe 11em1r0103H0T0 3aBOIa HAXOIATCS:

® IPEBECHO-TIOATOTOBUTENBHOE MPEANPUATHE: JPEBECHO-TIOATOTOBUTENBHBIN 1eX
(AIIL); 3axpeITeiii ckian xopsbl, mensl 1 onuiok (3CKIInO); mpous3BoACTBO LEIUTIOIO03BI
(I1LD): Bapouno-npombiBHOK 1ex (BIILL); orGenbHo-ounctHoi nex (OOL); cymuabHBINA 1ex
(CII)

e BCIIOMOTaTeNbHBIC I[€Xa U YYaCTKH: Y4aCTOK adpo-(OHTAHHOW CYIIKH; BHITAPHOU
nex; 1mex kaycruzanuu u pereHepanuu ussectd (LIKPU); temnmosneprocetn (TOC); kotio-
TypOunHbIi 11ex (KTLI); comoperenepanmonnsie kotisl (CPK 1,2,3); miex o4MCTKH CTOKOB
(OC); ymakoBOUHBIN y4acToOK; ckiaja rotoBoit npoaykuuu (CI'TI).

® CKJIaJbl ABYOKHCH XJIOPA; MaTepUalIbHbIE CKJIaJibl, 11€X 10 03€JEHEHHUI0 U YOOPKHU

TCPPUTOPHUH, LICX KAIUTAJIBHOTI'O PECMOHTA.
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JIpeBeCHO-TIOArOTOBUTEIBHBIN 11X MpeIHa3HAuYeH I epepadoTKku OanaHcoB B 00b-
eme 1496 thic. M° B rox Ha TeXHOJOoru4eckyo neny. Ckiiaapl LIEnbl, KOPbl U OMUJIOK MpeaHa-
3HAYEHBI IS IPHEMKH, XPAHCHHS, TIOTOTOBKH U 104K Ha BapKy 2827 THIC. M° TEXHOJOTH-
yecKkoy 1iensl B rof. [IpueMHOEe yCTpOMCTBO AJIs IICTIBI KEIE3HOAOPOKHON MTOCTAaBKH IIPE-
HA3HAYEHO [UIS BBI'PY3KH 285 THIC. M° TEXHOJIOTHYECKO# miensl B Tox. Lllerma u3 3akphITOro
CKJIaJja KOHBEHEPOM I0JIaeTCs B BAPOYHBIN LEX.

B BapoyHOM 11€X€ IPOU3BOJICTBA LIEJUIIOI03bl YCTh-UIMMCKOTO LIEJUII0JIO3HOTO 3aBOIa
HUMEEeTCSl TPU OTAENBbHBIX TEXHOJOTUYECKUX MOTOKA. Y CTaHOBKA HENPEPHIBHON BapKU IMPOU3-
BOJUTENBHOCTHIO 860 T/CYyTKM MMEET JIBE 3arpy30UHbIe JIMHUH, KaXKJas U3 KOTOPbIX obecrie-
YUBAET MPOEKTHYIO IPOU3BOIUTENBHOCTh. OJHA U3 JIMHUN NOCTOSTHHO HAXOAUTCS B PE3€pBeE.

ITocne Bapku 1EIUIIOI03HAs: Macca IPOMBIBAETCS OT YEPHOTO LIEJIOKA U PACTBOPEHHBIX
BEIIECTB ropsiuell BOJON. 3aTeM NMPOU3BOIUTCS COPTUPOBKA MPOMBITOM MAacChl OT CY4YKOB, He-
MpoBapa, KOPOTKOTO BOJIOKHA U JPYTUX HE LEJUTION03HBIX BKIoueHUU. IIpomMbITas u oTcop-
TUPOBAHHAsl LEJII0JI03a TOAAETCS B OTOSNIBHBIN IIEX.

OT16enbHBIN 11eX 000pyI0BaH JABYMSI OTOEIBHBIMH YCTaHOBKAMH HEIPEPBHIBHOTO ACH-
CTBUS Ul MIPOU3BOJICTBA OeNeHOW Cynb(aTHOM 1EJUTI0NIO3bl U ABYMSI YCTAHOBKaMU BTOPUY-
HOT'O COPTUPOBaHMs Cyab(haTHON LesIroso3bl. OCHOBHAs LieNb OTOENKH — JOCTHYb OIpene-
JICHHOHN cTemneHu OesM3Hbl LEJUIIJIO3HOTO BOJIOKHA. IIpu 3TOM HEoO0XoIuMO COXpaHMTh
IIPOYHOCTb CYJIb(ATHON LEJUTIONO03bl, a TAKXKE MAKCUMAaJIbHO YMEHBIIUTh CTOUMOCTD MPOLEC-
ca. [loBpieHHas OesM3HA MPU MEHBLIEH CTENEHM JIerpalaliiy eJUTI0NI03bl 10 CTUraeTCsl pH
HeOOoJIBIIOM pacxojie 0TOSIMBAIOUINX BELIECTB, IPUMEHEHHEM CTYIIEHYaTOW 00paboTKuU LieJl-
JII0JI03bl XUMUKATaMH C IPOMEKYTOYHOM NPOMBIBKOW MEXIy CTyneHsMu. llemntonosa, mo-
CTymawouas Ha OTOeNKy, NpPeJBapUTEIbHO MPOXOAUT KHCIOPOIHO-IIEJIOYHYI0 00paboTKy,
YTO 3HAYUTEIBHO COKPAIAeT KOJIMYECTBO COpPACHIBAEMBIX XJIOPCOIEPIKALIUX BOJ U PacCXon]
0TOEIMBAIOIINX BELIECTB.

CymmibHBIN LeX IpeAHa3HaYeH I CYLIKU U 00€3BOXKUBaHUA CyIb(aTHON Leon0-
3bI TIOCJIE OTOENIKM U COPTUPOBAHUS, COCTOUT U3 JBYX TEXHOJIOI'MYECKHX MOTOKOB IIPOU3BO-

IATEIBHOCTHIO 250 TBIC. TOHH O€JIEHOH I[E€JUIOIO35I B TO KA IbIi.

1.3 DnekTpocHabkeHHe TOTpeOUTENei 1eUTI0I03HOTO 3aB0/Ia U IIPOU3BOACTBA

O CIITIOJIO3BI

3J'IeKTpOCHa6)KeHI/IC HOTpC6HT€J’I€fI HCJUTIOJIO3HOI'0 3aBOJa OCYHICCTBJISACTCA HA Ha-

npsokeHnn 6-10 kB. Llentrono3Hblil 3aBoJ SBISETCS KPYIHBIM MTOTPEOUTENIEM TeIjla U dJIeK-
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TPUUECKOMN SHEPIUH, I0FTOMY B KaUECTBE UCTOYHUKA MUTAHUS BBICTYINAET TEIUIONIEKTPOLICH-
Tpaib. Ycrb-MnumMckas TOL] Ha yrie obecnieunBaeT NMPOMBIIUICHHBIE MPEANPUSATHS IPOMII-
nowmaaku JIIIK u ropoaa anexrpo u temnosHepruei. Ha ctaHnuu CMOHTMPOBAHO CE€Mb KOT-
noB tuna bK3-420-140 cymmapHO IPOU3BOAUTENHHOCTHIO 2940 TOHH Mmapa B yac, U MIECTh
re€HepaTOPOB CYMMAapHOI yCTaHOBJIEHHONW MOUIHOCTBIO 565 Thic. KBT. 3a roa cranuus Bbipa-
OateiBaeT B cpeqaeM 1 mupa. 600miH. KBT*4 anekrposneprun u 1 muH. 400 THIC. ['Kan Temn-
JIOBOM DHEPIUMU.

Taxoke umeercst coocrsennast [ PY TOC, B koTopoii BEIpabaThIBACTCS SJICKTPOIHEPTHUS
IAThI0 TypOoreHepatopamu MomHocThio 6 MBT u 12 MBT, u cymMapHO#l ycTaHOBIIEHHOM
MOIIHOCTBIO 48 MBT. JlaHHbIE UCTOYHUKHU 3JIEKTPUUYECKON 3HEPrHuHM 00ECHeurnBarOT Ha/lEX-
HOCTb 3JIEKTPOCHA0KEHUS TOTpeOuTes e MPOU3BOJCTBA LIEJUTOJIOBbI.

OcHoBHas Harpy3Ka — noTpeduTenu riaBHoro kopmyca L3 1 06bekToB npuema, noj-
TOTOBKH, 00pabOTKU U TPaHCIOPTA IPEBECHHBI U HIENbl — MUTAIOTCS OT reHeparopHoro PY
tertoanekTporeHTpanu (I'PY 10 kB TOII) no aByxiiemHOMY MarucTpajibHOMY TOKOTIPOBOTY
10 xB. [lonknroyeHnne pacnupeaeIuTeNbHBIX YCTPOMCTB K TOKOTIPOBOJAAM OCYILIECTBIISAECTCS Ye-
pe3 peakropsl. Bece PY 10 kB (PII) aByxcekmmonHbIe ¢ pa3AaenbHOM pabOTOM CEKIuii B HOP-
MaJbHOM PEXHUME.

Iuner 0,4 kB 11€X0BBIX KOMILICKTHBIX TpaHchopmaropusix moactanuuii KTIT 10/0,4
KB ceKkMOHUPOBaHBI MO0 KOJUYECTBY TPaHC(HOPMATOPOB U COCAUHSIOTCS MOMApHO C MOMO-
IIbIO0 CEKI[MOHHBIX aBTOMATOB, HOPMaJIbHO OTKIOUeHHBIX. [lapannensHas padota Tpancdop-
MaTopoB Ha cropoHe 0,4 kB He nmomyckaeTcst Mo yClIOBUSM YCTOWYMBOCTH ammapaTypbl U
ommHOBKU 0,4 kB. Kommnektaeie TpanchopmaTopusie nojactannuu 10/0,4kB cymibHOTO
1exa 3almuTalbl OT pactpeaenuteabubix myHkToB 10kB (PII-3,4), BakyymHBIE KOMIIpeccopa —
OT pacrpeaenuTeabHbIX MyHKTOB 6KB (PII5,6).

Cxema anekrpocHabxenus 1[3 crmpoekrupoBaHa mo OJ0YHOW CHCTEME B COOTBETCT-
BUM C TEXHOJOTMYECKHMMH MOTOKAMU M IMOCTPOCHHEM TEHIUIaHa, MO3BOJISIET OCYIIECTBUTH
BBOJI CUCTEMBI 3JIEKTPOCHAOKEHHUS COTJIACHO BBOJIAM TEXHOJOTHYECKHX MOIIHOCTEH U y4u-
THIBAET BO3MOKHOCTh MEPCHEKTUBHI Pa3BUTHS 3aBojia 0€3 KOPEHHOW PEKOHCTPYKIMH CYIIe-
CTBYIOILIEH CXEMBI JIEKTPOCHA0KEHHUS.

ITo cTemneHn HaAEKHOCTH >JIEKTpocHaOXeHus, cornacHo I1YD [1], ocHOBHBIE HMek-
tponpueMHukH (O11) nemmtono3Horo 3aBoja otHocsATes Ko || kareropun u nomyckaroT nepe-
PBIB B JIEKTPOCHAOXKEHUU Ha BpeMs, TpeOyeMoe Ui BKIIOUYEHUs PE3epBHOTO MUTAHUS YCT-

poiictBamu ABP. Kpome toro, umeercs psa D11 lkateropuu, T.K. B cllydae OCTAaHOBKHM TEXHO-
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JIOTHYECKOTO 000PYAOBaHUS MPOUCXOIUT PACCTPOMCTBO CIOXKHOTO TEXHOJIOTUYECKOTO IPO-
1iecca, 4To BJIeUeT 3a c000i MacCcOBBI Opax.

Lenntono3Hblil 3aBOJ XapaKTEpU3YETCs] 3HAYUTEIbHBIM IIPUMEHEHUEM BBICOKOBOJIBT-
HBIX ¥ HU3KOBOJIBTHBIX JIEKTPOJIBUTaTEIIEH.

OCHOBHBIMU ITPUEMHUKAMHU 3JIEKTPOIHEPTHH LIEXOB 3aBOJIA SBJISIOTCA:

1. Cunxponnslie anekrpoasurarenu 10 u 6 kB pyOuTenbHBIX MalIMH, KOMIIPECCO-

POB, BO3/1yXO/1lyBOK M HAaCOCOB;

2. ACHHXpOHHBIE HIEKTPOABUTATEIH 6 KB MPON3BOACTBEHHBIX MEXAaHU3MOB;

3. AcunaxpoHHBIE MeKkTpoaBurarean 380 B u MpHBOIBI TEXHOJOTUYECKUX U CaH-

TEXHUYECKUX MEXaHU3MOB;

4. DnexTpUuecKoe OCBEIIEHUE.

PaGoTa oCHOBHBIX 11€XOB 3aBOjJia MpeaycMarpuBaercs B 2 cMeHbl. OOmias ducieH-
HOCTb 3JIEKTPOTEXHUYECKOTO nepconana I3 cocraBnsier okoso 450 yenosek. CymmapHas Ha-
Irpy3Ka yCTaHOBJICHHOTO OCHOBHOTO 3jeKkTpooOopymoBanms 13 cocraBnser mpumepHo 85
MBA.

DNEeKTPOTEXHUYECKUHN TMEepCOHANl MOJpa3/eseTcs] Ha ONEpaTHUBHBIA M PEMOHTHBIM.
OmnepaTUBHBII IEPCOHAN OCYILECTBIISIET ONEPATHUBHbIE EPEKIIOUEHHSI U JOIYCKH OpHUraz pe-
MOHTHOTO NEPCOHAJIa B 3JIEKTPOYCTAHOBKH IieXa. PEMOHTHBINA NEpcoHan MPOU3BOAUT TEKY-
WA, KamUTaIbHBIA PEMOHT, a TaKXke MPO(UIAKTHYECKOE OOCITYKUBAHHE AIICKTPOOOOPY10-

BaHM ITPOU3BOACTBA LEJIFOJIO3EI.
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2. Pacder sneKkTpuuecKux Harpy3oKk

2.1 Pacyer HM3KOBOJBTHBIX HATPY30K CYIIMIBHOTO 1I€Xa

Cozianue Kak10ro IpOMBIIUIEHHOT0 00bEKTa HAUMHAETCS € €ro poekTupoBanus. He
IIPOCTOE CYMMHPOBAHUE YCTAHOBJIEHHBIX (HOMUHAJIBHBIX) MOLIHOCTEN AJIEKTPOIPUEMHUKOB,
a OIpellelICHUE OXUAAEMbIX (pacdyeTHbIX) 3HAUEHUMN 3JEKTPUUECKUX Harpy3ok. PacuerHas
MaKCHMaJIbHasi MOIIHOCTb, NOTpedisieMasl 3JeKTPONPUEMHUKAMM, BCErda MEHBLIE CYMMBI
HOMHMHAJIBHBIX MOUIHOCTEN 3THUX NMPUEMHHKOB. [IpaBuiibHOE OmNpenesieHne 0KUAaEMbIX JIEK-
TPUUECKUX HAarpy3ok M oOecrieueHue HeoOXOoauMON creneHu OecrepeOoHOCTH X MUTaHUs
uMeroT 6osbioe 3HaueHue. OT 3TOoro pacuera 3aBUCAT MCXOJHbIE TaHHBIE Ui BBIOOpA BCex
3JIEMEHTOB CHUCTEM 3JIEKTPOCHA0KEHUSI IPOMBILIUIEHHOTO PEIIPUSITUS U I€HEKHbIE 3aTPaThl
IIPY MOHTaX€ U KCILTyaTallii BEIOPAHHOTO JIEKTPOOOOPY10BaHUS. 3aBbIIICHUE 05KUAEMBIX
Harpy30K HOPHUBOJIUT K YAOPOKaHUIO CTPOUTENHCTBA, MEPEpacxoiy MPOBOJHUKOBOIO Mare-
puaia 1 HEONpaBJaHHOMY YBEJIWUYEHHUIO MOUIHOCTU TpaHC(HOPMATOPOB U JIPYroro obopyno-
BaHUA. 3aHWKEHUE MOXKET MPUBECTH K YMEHBIIEHUIO MPOIMYCKHON CIIOCOOHOCTHU 3IEKTpHYe-
CKOM CeTH, K JIMIIHUM MOTEPSIM MOIIHOCTH, IIeperpeBy MpoBOJIOB, Kabemneil u TpancdopmaTo-
POB, U, CIIEOBATENBHO, K COKPAILIEHUIO CPOKA UX CIYXKOBI.

K OCHOBHBIM METOAaM OINpENEeNIEHUs] PACUETHBIX AIEKTPUUECKUX HATPY30K OTHOCAT
cnenyromue [2;4]:

1. MeTox ynopsmodeHHBIX AuarpamMM (Metoa KodduimeHTa MaKCUMyMa);

2. 1O yJeIbHOMY NOTPEOICHUIO AIEKTPOIHEPI MU Ha €AUHUILY IPOAYKIIIH;

3. Meto korddUIIHMEHTA CIIpoca;

4. MO y/IeTbHOM MIOTHOCTH SIEKTPHUYECKON HArPY3KH Ha | M HPOM3BOICTBEHHOM
IUTOIIA/IH.

B pacuerax Oynem onupaThCsl Ha IEPBBIA M TPETHHA U3 ATUX METOJIOB.

s 1exa, 3JIeKTpOCHA0KEHHEe KOTOPOro B IpOoeKTe pa3zpadaTbiBaeTcst MOAPOOHO, pac-
YeT JIEKTPUUYECKUX Harpy30K PEeKOMEHIYeTCs IMPOU3BOAUTH 110 METOy YHOPSAAOYEHHBIX Ua-
rpamm, T.e. IO CpelHEeHl MOIIHOCTU U KO3()(OUIMEHTY MakCUMyMa. JTOT METOJ JO0CTAaTOYHO
TOYEH, MOKET CUUTATHCS BPYYHYIO WM HA MEPCOHAILHOM KOMIIbIOTEpE (TaOyaHpOBaH).

Pacyer HM3KOBOJBTHON HArpy3Kd CYIIMJIBHOTO LI€Xa IPOU3BENEM Ha MPUMEPE KOM-
TIeKTHOH TpaHchopmaTtopHoit noactanuuu KTII-49. J{ns storo Bce paGouue 31eKTporpHeM-
HUKHU B IIpeJesiaX pacyeTHOro y3jia pa30uBaeM Ha XapakTepHbIE TPYMIbI IPUEMHHUKOB C Iepe-
MEHHBIMH U IPAKTUYECKU NOCTOSHHBIMHU TpaprKaMH Harpy3ox.

K snexTponprueMHHKaM ¢ MPaKTHYECKH MOCTOSHHBIM I'pa)MKOM Harpy3kud MOTYT OBITh

OTHCCCHBLI, HAITIPUMEP, IJICKTPOABUTATCIIA HACOCOB BO,I[OCH3.6)KCHI/I}I, BCHTUJIATOPOB, HEPCTYJIU-
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PYEMBIX OTOTMTENBHBIX M HarpeBaTelIbHBIX MPHUOOPOB, HEKOTOPHIX TpaHC(POPMATOPOB, KOH-
BeliepoB U 1p. BIsSBICHHE ANEKTPONPUEMHHKOB C MPAKTUYECKU MOCTOSHHBIM IpadKOM Ha-
IPy3KH IPOU3BOAUTCS N0 JAHHBIM 0OCIETOBAHUS MM SKCIUTyaTaluu. [ Takux >JIeKTponpu-
emHukoB K,;>0,6, K;=1 u xoaddurmert 3anonHeHus cyrogHoro rpaduka 3a Hanbosee 3arpy-
xeHHyro cMmeHy K;>0,9. Ilpu OoTCYTCTBHHM TaKMX IAHHBIX BCE DJIEKTPONPUEMHHKH JIOJKHBI
OBITh OTHECEHBI K JIEKTPOINPHUEMHHUKAM C IIEPEMEHHBIM rpadKOM Harpy3ku [2].

[To sTOMy MeTOly PacUeTHYIO aKTUBHYIO HArpy3Ky MPHUEMHHUKOB 3JIEKTPOIHEPTHH, HA
BCEX CTYNEHAX MUTAIOIIUX M PACIPEIeTUTENbHBIX ceTel (BKIIOYasi TpaHchopMaTopsl U mpe-
o0Opa3oBaTeln), ONPEeAeNsoT 0 CPEeHEN MOIIHOCTH U KO3(hPUIIMEeHTYy MaKCUMyMa U3 BbIpa-
KEHHS:

PP :K.w 'Paw :K,u .R‘uc ZP (21)

Homi !

raie  Ku — koaddunmeHT MmakcumyMma, onpeaesieMblil 0 KpUBBIM WIIH TaOJIHUIIE;

Pcwm — cpenHsis akTUBHAs MOILIHOCTD 3a HanOoJiee 3arpyKeHHYI0 cMeny (kBT);

Kuc — ko3ddunueHT ncnoab30BaHus.

3HadeHus KodpuimenTa MaKCuMyma 3aBUCUT OT KOA(PPHUIIUEHTA UCTIOIH30BAHMS JaH-
HOW IPYIIIBI MPHEMHUKOB U 3P dekTuBHOTO uncia mpueMHHKOB Nrg [2;3].. TToa addexTHBHBIM
YHUCIIOM TMPUEMHHUKOB TPYIIIbl Pa3IUYHBIX 110 HOMHHAJIBHOM MOIIHOCTH M PEKUMY pPabOTHI
MPUEMHHUKOB MOHUMAIOT YHMCIIO OJHOPOJHBIX MO PEKUMY pabOThl MPUEMHUKOB OJWHAKOBOM
MOIIIHOCTH, KOTOpPO€ OOYCIOBIMBAET Ty € pPacueTHYI0 HAarpy3Ky, 4TO U JaHHas paccMaTpH-

BacMas Ipyiiia pa3jMmiHbIX 110 HOMHUHAJIbHOM MOIMHOCTHU U PEXUMY pa6OTBI IMPUCMHUKOB!

2
Mo = 2P )” 02

PeaKTI/IBHyIO Harpysky 1o 3sToMy ME€Toy HpUHUMArOT paBHOﬁI

npu Nae < 10 Qr=11:Qcm (2.3)
pu Nag > 10 Qr = Qcm (2.4)

ITocne »Toro noyHas pacuCTHasA MOITHOCTb HAXOAUTCH 110 q)OpMy.TICI

Sp =,P2 +Q?2 (2.5)
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Ot KTII-49 3anuransl 54 noTpeOUTENs C MPaKTHYECKH MOCTOSHHBIM rpagukoM u 58
notpeduTeneil ¢ nepeMeHHbIM rpadgukoM Harpy3ok. [Tokakem pacder Ha npuMepe moTpeduTe-
JIel ¢ mepeMeHHBIM IpauKoM HArpy30k nepBoit cexiuu muH KTII1-49.

1. DddexTuBHOE YHCIO ANEKTPONPUEMHHUKOB JAHHOU T'PYIIITHL:

(75-3+0,75-4+15-2+2.2-4+15+0,75-2)°

2 2 2 2 2 2 =17,53~8
75°-3+0,75°-4+15°-2+2,2° -4+15° +0,75° -2

Noo =

2. CymMapHasi akTUBHas Harpy3Ka TpYIIIIbL:

Popmi= 7.5-3+0,75-4+15-2+2,2-4+15+0,75-2=80,8 kBt

3. KoaddurmenT ncnoap30BaHus TPYMITBI MIEKTPOIPUEMHHKOB:

K - Z uci Hom , 26
" p ZPHo.wi ( )
Kycrp = 2,25-0,4+3-0,55+30-0,5+8,8-0,55+15-0,2+1,5- 04_0,378z0,4

225+3+30+8,8+15+15
4. OmnpenennM ko3 urreHT MakcumMyma 1o 1aHHbM Noo U Kyic rp, [5]:
Km=1,52

5. Onpenenum k03hGUIIMEHT MOIIHOCTH TPYIIIHI AIEKTPONPUEMHUKOB!

80,8
22. 2 3 30 8 8 15 1.5
0, 75 0, 75 0,77 0 7 O 5 0,75

Cosop = =0,69

6. Cpe,Z[HSISI AdKTHBHAA U pC€aKTHBHasA MOIIHOCTH 3a HanboJee 3arpy>KCHHYI0 CMCHY.

Pcem = Kuic rp - Posig, (2.7)
Pcm = 0,4 -80,8 = 32,32 kBt
Qcm = Pewm - tgo, (2.8)

Qcm =32,32-1,05=33,91 kBAp

7. PacueTHas akTUBHAasi Harpy3Ka rpyIIbl JeKTPOTPHEMHUKOB

Jlucr
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Pp=1,52-32,32 = 49,13 kBt
8. Pacuernas peaxktuBHas Harpyska npu (Qp = Qcwm):

Qp = 33,91 kBAp

9. INosHas pacyeTHAss MOIITHOCTE:

Sp= 149,132 +33,912 —50,60 kBA

[Ipu pacuere norpedutesneil ¢ NpakKTUUECKHU MOCTOSHHBIM I'pa)uKOM Harpy3ok NMpUHHU-

maeM Kvax = 1, cienoBarensHo, oTagaetr HeooxoqumMocTh pacuera Kyc rp, Noo 1 Cosery, [2].

AHaJOTHUYHO MPOBOJHUM pACUET JJIEKTPUUYECKUX Harpy3ok st octanbHbeIX KTII. Pe-

3yJbTaThl CBEACHBI B TAOIHITY 2.1

[Ipy cyMMHUpOBAaHMHU pPACUYETHBIX HArpy30K HECKOJIbKMX KOMIUIEKCHBIX TpaHcpopMma-

TOPHBIX MOJICTAHIINH 11eXa BBOJUM KO3(h(UIHMEHT pa3HOBPEMEHHOCTH MAaKCUMYMOB Harpys3Ku,

TOTJIa TIOJTHAs pacyeTHas Harpyska 1exa Oyzer:

n
Suexa = Kp/w ’ z Spacu !
i=l

(2.9)

rae Kpy - ko3pduuueHT pasHOBpeMEHHOCTH MAaKCUMYMOB CO CTOPOHBI BBICHIETO HAMPSKEHHS

TpaHc(hOPMATOPOB AICKTPOIPUEMHHUKOB, PUHIUMaeMbIi B ipeaenax 0,7- 0,95 [2]

Spacq- pacuc€THass MOITHOCTD LI€Xa

S,... =0,9-13732,85=12359,57 xBA

yexa

Pacuernblit TOK 11eXa OyeT:

I Suexa
puyexa \/510 !
|y = 2222957 _ 7144 A
NERIY

[TomydeHHble pe3ynbTaThl CBEACHBI B TaOIUILy 2.1

(2.10)

13.03.02-011-17-BKP-016-18-113

3™

JIuct

Ne Toxymenra | Iloanucs | [lata

Jlucr

16




=
=
- Tabnuma 2.1- Pacder aeKTpuIecKuX HArpy30K CYNIMIIBHOTO TeXa
HaunmenoBanue PHoM. N Cose | Pobm. | Kuc | Nag. Kuc. Kmax Pewm. Qem. Cose Pp. Qp. Sp. Ip.
= DJeKTponpreMHUKA kBt (xBr) (rpyrm) (xBT) (xBAp) | (rpym (xBt (xBAp) (xBA (xA)
=1 )
é 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
KTII -45/ 0.4 (xkB), cbopnbie mmHsl, | cexims
1.IlpueMHuku c
= MTOCTOSTHHBIM
= rpaduKoOM HarpysKu
3 Hacoc 45.00 1| 08 | 4500 | 0.7
Hacoc 55.00 1 0.8 55.00 0.7
]g':J' Hacoc 30.00 2 0.8 60.00 0.7
z Hacoc 18.5 1 | 092 185 | 0.7
Hacoc 7.5 3 0.92 22.5 0.7
Hacoc 11.00 2 0.92 22 0.7
JlpeHaxxHbIl HacOC 5.5 1 0.91 55 0.75
Uroro anst nannowt | ----- 11 | - 2285 | - | - 0.7 1 160.23 107.35 | 0.83 160.23 107.35 192.87 278.38
= TP YIIIBI
g Uroro no | cexuuu 11 228.5 160.23 107.35 160.23 107.35 192.87 278.38
&0 KTIT - 45/ 0.4 (xB), coopubie mmnbl, |1 cexims
8 1.IIpueMHuKH c
(b MOCTOSTHHBIM
= rpapKOM Harpy3KH
I\l BCHTI/IJIHTOP 22.00 2 0.8 44.00 0.75
= Hacoc 11.00 1 0.92 11.00 0.7
-~ Hacoc 55.00 1 0.8 55.00 0.75
T Hacoc 30.00 2 | 08 | 6000 |0.75
=y BenTiistop 75.00 2 0.8 150.00 | 0.75
?’ Macmaonacoc 2.2 2 0.75 4.4 0.65
B BCHTI/IJISITOP 55 18 0.8 99 0.6
1 BCHTI/IJISITOP 110.00 2 0.8 220.00 0.75
~ Hacoc 4000 | 2 | 092 | 80.00 |07
Hacoc 55 2 0.8 11 0.7
Tenshep 32.00 1 0.55 32.00 0.15
- 2
~ (9
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- [Iponomxenue Tadbaunsl 2.1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
E Uroro nns nannost | ----- 38 | - 7929 | - | - 0.7 1 554.16 415.62 0.8 554.16 415.62 692.7 999.83
2 TP YIIIBI
= HWroro no |l cexuim 38 792.9 554.16 415.62 554.16 415.62 692.7 999.83
Wroromo KTII - 45 49 1021.4 714.39 522.97 885.35 1277.89
= KTII -46 / 0.4 (xkB), cbopnble muHsl, | cexims
J% 1.IIpuemuuku ¢
s HOCTOSIHHBIM
rpaduKoM Harpy3Ku
3&:,' Mermranka 40.00 1 0.92 40.00 0.6
© Hacoc 18.5 1 0.92 18.5 0.7
Hacoc 55.00 3 0.8 165.00 | 0.75
Hacoc 30.00 1 0.8 30.00 0.75
Macnonacoc 4.00 2 0.75 8.00 0.65
Hacoc 160.00 1 0.8 160.00 0.7
= Hacoc 132.00 1 0.8 132.00 0.7
w Hacoc 100.00 1 0.8 100.00 0.7
8 Uroro mns napHot | ----- N 6535 | - | - 0.71 1 462.8 337.84 | 0.81 462.8 337.84 572.99 827.04
o TPYIIIBI
(:I\D) Uroro no | cexum 11 653.5 462.8 337.84 462.8 337.84 572.99 827.04
:,:l KTIT - 46 / 0.4 (xB), cOopubie muHsL, |1 cexius
':l 1.IIpueMHuKH C
& MIOCTOSIHHBIM
= rpapMKOM HArpy3KH
g Mermanka 100.00 2 0.92 200.00 0.6
o Hacoc 200.00 3 0.8 600.00 0.7
3 Mermanka 160.00 1 0.92 160.00 0.6
N Hacoc 100.00 1 0.8 100.00 0.7
@ Uroro mns napHo | --—--- 7| - 1060.00 | ----- | ----- 0.67 1 706.00 458.9 0.84 706.00 458.9 842.04 1215.38
= IPyIIbI
w HUroro mo Il cexunn 7 1060.00 706.00 458.9 706.00 458.9 842.04 1215.38
Uroro mo KTII - 46 18 1713.5 1168.8 841.27 1440.08 | 2078.58
I~
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[Iponomxenne Tadmuis 2.1
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1 I 3 | 4 5 | 6| 7 ] 8 | 9 [ 10 | 112 [ 12 | 13 14 15 16

KTII -47/ 0.4 (xkB), coopuble mmnsl, | cexims

1.IlpuemHuku c

MOCTOSTHHBIM

rpaMKoOM Harpy3KH

Memranka 160.00 1 0.92 160.00 0.6

Hacoc 55.00 2 0.8 110.00 | 0.75

Hacoc 30.00 2 0.8 60.00 0.75

Mermranka 100.00 1 0.92 100.00 0.6

Hacoc 40.00 1 0.92 40.00 0.7

Hacoc 132.00 1 0.8 132.00 0.7

Hacoc 200.00 1 0.85 200.00 0.7

Hacoc 100.00 1 0.8 100.00 0.7

Uroro mns napno | --—--- 10 | -—-—- 902.00 | - | ----- 0.68 1 613.9 297.33 0.9 613.9 297.33 682.11 984.54

TPYIIIBI

HUroro no | cexyn 10 902.00 613.9 297.33 613.9 297.33 682.11 984.54
KTII - 47/ 0.4 (xB), coopubie mmnsl, |1 cexips

1. ITpuemHHKH C

MIOCTOSIHHBIM

rpapKOM Harpy3KH

Hacoc 45.00 1 0.8 45.00 0.7

Hacoc 132.00 1 0.8 132.00 0.7

Mermanka 100.00 1 0.92 100.00 0.6

Hacoc 200.00 2 0.8 400.00 0.7

Macnonacoc 4.00 2 0.75 8.00 0.65

Hacoc 100.00 1 0.8 100.00 0.7

Uroro mns napHot | --—--- 8 | - 785.00 | - | - 0.69 1 539.1 388.15 | 0.81 539.1 426.97 687.7 992.61

TPYIIIBI

Uroro mo 11 cexuun 8 785.00 539.1 388.15 539.1 426.97 687.7 992.61

Uroro mo KTII - 47 18 1687.00 1153.00 724.3 1361.62 | 1965.33




[Iponomwxenue Tabnuis 2.1

1 I 3 | 4 5 | 6| 7 ] 8 | 9 [ 10 | 112 [ 12 | 13 14 15 16

KTII -47/ 0.4 (xkB), coopuble mmnsl, | cexims

1.IlpuemHuku c

MOCTOSTHHBIM

rpaMKoOM Harpy3KH

Memranka 160.00 1 0.92 160.00 0.6

Hacoc 55.00 2 0.8 110.00 | 0.75

Hacoc 30.00 2 0.8 60.00 0.75

Mermranka 100.00 1 0.92 100.00 0.6

Hacoc 40.00 1 0.92 40.00 0.7

Hacoc 132.00 1 0.8 132.00 0.7

Hacoc 200.00 1 0.85 200.00 0.7

Hacoc 100.00 1 0.8 100.00 0.7

Uroro mns napno | --—--- 10 | -—-—- 902.00 | - | ----- 0.68 1 613.9 297.33 0.9 613.9 297.33 682.11 984.54

TPYIIIBI

HUroro no | cexyn 10 902.00 613.9 297.33 613.9 297.33 682.11 984.54
KTII - 47/ 0.4 (xB), coopubie mmnsl, |1 cexips

1. ITpuemHHKH C

MIOCTOSIHHBIM

rpapKOM Harpy3KH

Hacoc 45.00 1 0.8 45.00 0.7

Hacoc 132.00 1 0.8 132.00 0.7

Mermanka 100.00 1 0.92 100.00 0.6

Hacoc 200.00 2 0.8 400.00 0.7

Macnonacoc 4.00 2 0.75 8.00 0.65

Hacoc 100.00 1 0.8 100.00 0.7

Uroro mns napHot | --—--- 8 | - 785.00 | - | - 0.69 1 539.1 388.15 | 0.81 539.1 426.97 687.7 992.61

TPYIIIBI

HUroro mo Il cexuun 8 785.00 539.1 388.15 539.1 426.97 687.7 992.61

Uroro mo KTII - 47 18 1687.00 1153.00 724.3 1361.62 | 1965.33
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[Tponomxenne Tadmuims: 2.1

1 I 3 | 4 5 | 6] 7 | 8 ] 9 | 10 [ 11 12 13 14 15 16

KTIT -48 / 0.4 (xB), coopHble mmHbl, | cexius

1.TIlpuemHuku c

MOCTOSTHHBIM

rpaMKoOM Harpy3KH

Hacoc 18.5 1 0.92 18.5 0.7

Hacoc 11.00 1 0.92 11.00 0.7

Hacoc 55.00 1 0.8 55.00 0.75

Macnonacoc 2.2 2 0.75 4.4 0.65

Hacoc 30.00 3 0.8 90.00 0.75

Hacoc 37.00 2 0.8 74.00 0.7

BenTuisitop 10.00 1 0.8 10.00 0.7

Hacoc 5.5 2 0.92 11.00 0.7

Hacoc 2.2 1 0.92 2.2 0.7

Uroro mns napno | --—--- 14 [ - 276.1 | | --—-- 0.73 1 200.3 14221 | 0.82 200.3 142.21 245.65 354.57

TPYIIIBI

HUroro no | cexyn 14 276.1 200.3 142.21 200.3 142.21 245.65 354.57
KTII - 48/ 0.4 (xB), coopubie mmnsl, |1 cexips

1. ITpuemHHKH C

MIOCTOSIHHBIM

rpapKOM Harpy3KH

Hacoc 55.00 1 0.8 55.00 0.75

Hacoc 45.00 1 0.8 45.00 0.7

Hacoc 18.5 2 0.92 37.00 0.7

Benrtunstop 22 1 0.8 22.00 0.75

Hacoc 7.5 3 0.92 225 0.7

JlpeHaxxHbIi HACOC 55 1 0.91 55 0.75

Benrtunstop 110.00 4 0.84 440.00 0.7

Hacoc 11.00 2 0.92 22.00 0.7

Benrtunstop 55 18 0.8 99.00 0.6

Kpan 7.00 1 0.7 7.00 0.2

Uroro mns napHo | --—--- 34 | - 755.00 | - | - 0.69 1 519.23 | 342.69 | 0.83 519.23 342.69 622.12 897.95

TPYIIIBI

HUroro no Il cexunn 34 755.00 519.23 | 342.69 519.23 342.69 622.12 897.95




[Iponomwxenne Tadnuis 2.1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Uroro mo KTII — 48 48 1031.1 719.53 484.9 867.67 1252.52
KTII -49 / 0.4 (xkB), c6opnbie s, | cexims
1.IlpueMHuku c
MOCTOSTHHBIM
rpagpukoM
HArpy3Ku
Hacoc 30.00 2 0.8 60.00 0.75 45.00 33.75
Bentunsarop 18.5 2 0.8 37.00 0.75 27.75 20.81
Memranka 160.00 1 0.92 160.00 0.6 96.00 40.89
Hacoc 132.00 1 0.8 132.00 0.7 924 69.3
Memranka 200.00 1 0.92 200.00 0.6 120.00 51.12
Benrtunsitop 110.00 1 0.8 110.00 | 0.75 82.5 61.88
Bubparop 0.75 2 0.65 1.5 0.6 0.9 1.05
I'uapoarp.camope3ku 5.5 1 0.8 55 0.75 3.85 2.89
Benrtunsitop 75.00 1 0.8 75.00 0.75 56.25 42.19
LenHo# Tpancmoprep 2.2 3 0.9 6.6 0.6 3.96 1.92
I'uppoarperar 18.5 1 0.5 18.5 0.7 12.95 22.43
LenHo# TpancopTep 55 2 0.9 11.00 0.6 6.6 3.19
MacisgH. 0XJIauTeNb 0.25 1 0.8 0.25 0.7 0.175 0.13
Uroro mns napHot | ----- 19 [ - 81735 | | - | - 1 548.34 | 351.55 548.34 351.35 651.35 940.14
TPYIIIBI
2.IIpueMHUKH C
nepeMeHHBIM
rpapMKOM HaArpy3KH
Konseiiep nepens-oit 7.5 3 0.75 22.5 0.4 9.00 7.92
Kongetiep 0.75 4 0.75 3.00 0.55 1.65 1.45
Jlents 15.00 2 0.77 30.00 0.5 115 12.44
Konseiiep xpanenust 2.2 4 0.7 8.8 0.55 4.84 4.94
JIMCKOBBIN HOX 15.00 1 0.5 15.00 0.2 3.00 5.19
Tpaucmoprep 0.75 2 0.75 1.5 0.4 0.6 0.528
Uroro mns napHo | --—--- 16 | -—- 80.8 [ -—- 8 0.4 1.52 32.32 33.91 49.13 33.91 59.69 81.85
TPYIIIBI
Uroro mo | cexuyn 35 898.15 578.93 | 384.02 594.84 383.82 708.06 1021.99
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[Iponomwxenne Tadnuis 2.1

1 2 3 | 4 5 | 6] 7 | 8 | 9 | 10 [ 112 | 12 [ 13 14 15 16
KTII -49/0.4 (xB), cbopusble mmsl, |1 cexnus

1.IlpueMHuku c
MOCTOSTHHBIM
rpagpukoM
HArpy3Ku
BenTunsatop 75.00 1 0.8 75.00 0.75 56.25 42.19
Bentwinsitop  orcoca | 15.00 2 0.8 30.00 0.6 18.00 135
KPOMKH
Memranka 160.00 1 0.92 160.00 0.6 96.00 40.89
Benruistop 18.5 2 0.8 37.00 0.75 27.75 20.81
BeHT-p oxuaxaeHus 18.5 4 0.8 74.00 0.6 444 33.3
Mermanka 200.00 1 0.92 200.00 0.6 120.00 51.12
Benrtunsitop 110.00 1 0.8 110.00 0.7 77.00 57.75
I'mnponacoc 45.00 6 0.92 270.00 0.7 189.00 80.51
Bcnomor.Hacoc 5.5 2 0.91 11.00 0.75 8.25 3.76
Benrtuisitop Bakyyma 7.5 2 0.8 15.00 0.65 9.75 7.31
I'uapoarperar 7.5 4 0.8 30.00 0.7 21.00 15.75
00BSI3KH
I'uapoarperar ymax. 55 6 0.8 33.00 0.7 23.1 17.33
CTaHKa, Tople3aruda
I'uaporonkaresp 0.25 2 0.75 0.25 0.7 0.18 0.15
CITyCHHKA
[puBox cycHuka 11.00 1 0.6 11.00 0.2 2.2 2.57
Uroro mns napHO | ------ 35 [ - 1045.00 | - | - | - 1 692.88 | 386.94 692.88 386.94 793.61 1145.48
TPYIIIIBI
2.IIpueMHUKH C
niepeMeHHbBIM
rpadiKOM Harpy3KH
IMosoporHuk YIIK 0.75 1 0.75 0.75 0.4 0.3 0.26
Ne3.4
Tpaucmoprep 0.75 8 0.75 6.00 0.4 24 211
Konseiiep 0.75 4 0.75 3.00 0.4 1.2 1.06
Tpancnoprep k 4.00 2 0.75 8.00 0.55 4.4 3.87
Becam
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[Tponomkenne Tadnuis 2.1
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Tpancmoprep 15 8 0.75 12.00 0.55 6.6 5.81
O0OBSI3KH
Konsetiep ynakoBou- 11 2 0.8 2.2 0.55 121 0.27
HOTO MaTepHana
Kongeiiep 15 5 0.75 7.5 0.4 3.00 2.64
Kongeiiep nepemen. 2.2 5 0.9 11.00 0.55 55 2.66
Tpancroprep 32 3 0.75 96 0.55 52.8 46.46
Kongeiiep nepemern. 4 3 0.9 12.00 0.55 6.6 3.19
Tenbhep 10.00 1 0.5 10.00 0.1 1.00 1.73
Uroro st namHot | ----- 42 | - 168.45 | ----- 9 0.5 1.37 85.01 70.06 116.46 70.06 135.91 196.17
TpYNIbI
Uroro mo |l cexnun 77 1213.45 777.89 | 457.00 809.34 457.00 929.51 1314.63
Wroro mo KTIT - 49 112 2111.6 1404.18 840.82 1637.57 | 2336.62
KTIT-50/ 0.4 (xB), coopHbIe muHbI, | cexims
1.IIpueMHuKH C
MIOCTOSHHBIM
rpaMKOM Harpy3KH
Benrtunsarop cymmib-
HOro mKada
B-04 17.00 18 0.8 306.00 | 0.75
B-05 18.5 12 0.8 222.00 | 0.75
B-07 18.5 12 0.8 222.00 | 0.75
B-08 18.5 18 0.8 333.00 | 0.75
Uroro mns napHot | --—--- 60 | ----- 1083.00 | ---- | --—--- 0.75 1 812.25 609.2 0.8 812.25 609.2 1015.32 | 1465.49
TPYIIIIBI
2.IIpueMHUKH C
niepeMeHHbBIM
rpapMKOM HaArpy3KH
Kpan 20.00 2 0.7 40.00 0.2
Kpan 32.00 2 0.7 64.00 0.2
CBapouHblii arperar 100.00 1 0.6 100.00 0.2
Kpan 17.5 1 0.7 17.5 0.2
Uroro mns napHo | ------ 6 | -—- 2215 | - 4 0.2 2.64 44.3 51.83 0.65 116.95 57.01 127.59 184.16
TPYIIIBI
Hroro 1o | ceknuun 66 1304.5 929.2 666.21 1143.35 1649.65




[Iponomxenne Tadauips: 2.1

1 2 | 3] 4 5 | 6] 7 | 8 | 9 | 10 [ 112 | 12 [ 13 14 15 16

KTII -50/0.4 (xB), cbopusble mmsl, |1 cexnus

1.IlpueMHuku c

MOCTOSTHHBIM

rpaMKoOM Harpy3KH

BeHTHIIATOD CYIIHIIb-

Horo 1kada

B-01 17.00 12 0.8 204.00 | 0.75

B-02 17.00 18 0.8 306.00 | 0.75

B-03 17.00 12 0.8 204.00 | 0.75

B-06 18.5 18 0.8 333.00 | 0.75

WUroro amst qanHod | ------ 60 | ----- 1047.00 | ----- | ----- 0.75 1 785.25 | 588.94 0.8 785.25 588.94 981.56 1416.76

TPYIIIBI

HUroro no Il cexnun 1047.00 785.25 588.94 981.56 1416.76

HUroro mo KTII - 50 126 2352.00 1714.45 | 1255.15 | 2124.79 | 3066.41
KTII -51/0.4 (kB), cbopHbie muHsl, |1 cexius

1.IIpueMHuKH c

MIOCTOSIHHBIM

rpapMKOM Harpy3KH

[Tnatdopma 4.00 2 0.75 8.00 0.75

Benrtunsitop 75.00 1 0.8 75.00 0.75

Mermanka 160.00 1 0.92 160.00 0.6

Bent-p oxnaxaeHus 18.5 4 0.8 74.00 0.6

Benrtunstop 18.5 2 0.8 37.00 0.75

Benrtunstop 160.00 1 0.8 160.00 | 0.65

Mermanka 200.00 1 0.92 200.00 0.6

Tpaucmoprep 1.5 9 0.55 135 0.55

Hacoc 132.00 1 0.8 132.00 0.7

Benrtunstop orcoca 15.00 2 0.8 15.00 0.6

[Teureybopka 30.00 1 0.8 30.00 0.6

Uroro mns napHo | ----- 25 | - 9045 | - | - 0.64 1 579.2 376.48 | 0.84 579.2 376.48 690.8 997.08

TPYIIIBI

Wroro 1o | cexknuun 25 904.5 579.2 376.48 690.8 997.08
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=
=
- [Iponomxenue Tadbauup 2.1
_ 1 2 | 3] 4 5 | e 7 [ 8 | o9 | 10 [ 11 [ 12 | 13 14 15 16
KTII -51/0.4 (xB), c6opHusble mmsl, |1 cexnus
z 1.IlpueMHuku ¢
o MOCTOSTHHBIM
2 rpaduKoM Harpy3Ku
Mermranka 160.00 1 0.92 160.00 | 0.6
Hacoc 132.00 1 0.8 132.00 0.7
- BenTusatop 75.00 1 0.8 75.00 0.75
=) Mermranka 200.00 1 0.92 200.00 | 0.6
s BenTuisitop 18.5 2 0.8 37.00 0.75
Bentunsarop 160.00 1 0.8 160.00 | 0.65
35:;' Bubparop 0.75 2 0.65 15 0.6
© I'mppoarperat 5.5 1 0.8 55 0.7
I'mppanacoc 45.00 3 0.92 135.00 0.7
Bcnomor.Hacoc 5.5 1 0.91 55 0.75
I'uapoarperar 7.5 2 0.8 15.00 0.7
00BSI3KH 7.5 1 0.5 7.5 0.8
= JlBUTaTeNh CIyCHHKA 0.75 2 0.7 15 0.5
w OGepTHIYHbINA CTAHOK 1.5 2 0.8 3.0 0.7
8 I'uapoarperar 0.25 1 0.75 0.25 0.7
o CITyCHHKA
N I'uaporonkaTesp
O Uroro mo manmoit | ----- 22 | - 938.75 | - | - 0.66 1 619.3 37158 | 0.86 619.3 371.58 722.22 1042.44
= [ rpyne :
[N
D 2.IIpueMHUKH C
% [ePEeMEHHBIM
~ rpapMKOM HaArpy3KH
S Komuseiiep 7.5 3 0.75 22.5 0.4 9.00 7.92
3 JIMCKOBBIN HOX 15.00 1 0.5 15.00 0.2 3.00 5.19
AN INepensux. KoHBElHEp 0.75 4 0.75 3.00 0.55 1.65 1.45
oo Jlentsr 15.00 2 0.75 30.00 | 0.55 16.5 14.52
:I:| KomuBeiiep XpaHeHHs 2.2 4 0.77 8.8 0.5 4.4 3.65
w Tpancmoprep x 4.00 1 0.88 4.00 0.55 2.2 1.76
Becam
[Iponomxenue Tadbmuis 2.1
N S
o (9
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Tpancroprep 0.75 4 0.75 3.00 0.4 1.2 1.06

Konseiiep 0.75 5 0.75 3.75 0.4 15 1.32

Tenbdep 10.00 2 0.5 10.00 0.1 1.00 1.73

Wroro no mannoit | ------ 26 | --—--- 100.05 | ----- 10 0.4 1.43 40.45 44.82 0.67 57.84 44.82 73.17 105.61

rpynme

Wroro no |l cexuim 48 1038.8 659.75 | 407.76 677.14 416.4 795.39 1148.05

Urorono KTII - 51 73 1943.3 1256.34 792.88 1485.61 | 2145.13
KTII -52/ 0.4 (xB), coopHble mmHbI, | cexknust

1.IIpueMHuKH C

IIOCTOSITHHBIM

rpaduKoM Harpy3ku

BenTmiATop cymmib-

HOro mKada

B-01 17.00 12 0.8 204.00 | 0.75

B-02 17.00 18 0.8 306.00 | 0.75

B-03 17.00 12 0.8 204.00 | 0.75

B-06 18.5 18 0.8 333.00 | 0.75

Wroro no mannoit |  ----- 60 | ----- 1047.00 | - | --—--- 0.75 1 785.25 588.94 0.8 785.25 588.94 981.56 1416.76

rpymmne

Uroro no I cexuuu 60 1047.00 785.25 588.94 981.56 1416.76
KTII -52/0.4 (xB), c6opusie muHsl, |1 cexiust

1.IIpueMHuKH c

MIOCTOSTHHBIM

rpapKOM HaArpy3KH

Bentunsatop cymmib-

HOro 1Kada 17.00 18 0.8 306.00 | 0.75 229.5 172.13

B-04 18.5 12 0.8 222.00 | 0.75 166.5 124.88

B-05 18.5 12 0.8 222.00 | 0.75 166.5 124.88

B-07 18.5 18 0.8 333.00 | 0.75 249.75 187.31

B-08

Uroro mo mannott | - 60 | ----- 1083.00 | --—- | --—--- 0.75 1 812.25 609.2 0.8 812.25 609.2 1015.32 | 1465.49

rpymmne

Hroro o |l cexuum 60 1083.00 812.25 609.2 1015.32 | 1465.49

Wroro mo KTII—52 120 2130.00 1597.5 1198.14 | 1996.88 | 2882.25

[Tponomxenue Tadbmuis 2.1




1 [ 2 3 | 4 5 | e 7 | 8 | o9 [ 10 | 11 [ 12 | 13 14 15 16
KTIT-110/ 0.4 (xB), cObopuble muHHI, | cexums
1.IlpueMHuku c
MOCTOSTHHBIM
rpayKoM Harpy3Ku
Hacoc 55.00 2 0.8 110.00 0.7
Hacoc 45.00 1 0.8 45.00 0.7
Hacoc 30.00 1 0.8 30.00 0.7
Mermanka 110.00 1 0.92 110.00 0.6
W3menbuuTens 200.00 1 0.85 200.00 0.8
Hacoc 18.5 2 0.92 37.00 0.7
I'mppopazouBatesb 132.00 1 0.8 132.00 | 0.85
Kpan 20.00 1 0.7 20.00 0.2
CTaHOK HaTSHKKU 0.75 1 0.7 0.75 0.5
peMHel
Uroro mo mannot |  --—--- 11 | - 684.75 | - | - 0.73 1 49798 | 328.67 | 0.83 497.98 328.67 596.66 861.2
rpynne
HUroro no | cexun 11 684.75 497.98 328.67 596.66 861.2
KTIT - 110/ 0.4 (xB), cOopHbie muHsl, |1 cexis
1.IIpueMHuKH C
MIOCTOSIHHBIM
rpapMKOM Harpy3KH
Hacoc 37.00 1 0.8 37.00 0.7
Mermanka 30.00 1 0.92 30.00 0.6
Benrtunstop 4.00 2 0.8 8.00 0.7
Benrtunstop 55.00 2 0.8 110.00 0.8
[Teuteybopka 30.00 1 0.8 30.00 0.6
Benrtunstop 100.00 1 0.8 100.00 | 0.65
T'uaponacoc 55.00 4 0.92 220.00 0.7
Macnocranuus 1.5 3 0.75 45 0.7
CTaHKa OOBS3KH
Macnocranuus 55 2 0.75 11.00 0.7
00epTHIYHOTO CTaHKa
Bcmomorar. Hacoc 15.00 1 0.91 15.00 0.75
BenTtunsatop Bakyyma 11.00 1 0.8 11.00 0.65
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[Tponomxenue Tabmuis 2.1




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
I'mppoarperar 7.5 2 0.8 15.00 0.7
O0OBSI3KH
I'maporonkatennb 0.25 1 0.75 0.25 0.7
I'mapoarperar 5.5 1 0.8 55 0.7
Topue3zarnoa
Uroro mo mannoét | --—--- 23 | - 646.75 | - | ------ 0.7 1 45293 | 271.76 | 0.86 452.93 271.76 528.2 762.39
rpynme
2.IIpueMHUKH C
MepEMEHHbBIM
rpaduKoM Harpy3ku
[Inex 7.5 3 0.75 225 0.4
Tpancmoprep 1.5 4 0.75 6.00 0.55
Komangnoe 0.32 1 0.65 0.32 0.24
YCTPOWUCTBO
npecca
Kougeiiep 1.5 3 0.75 4.5 0.4
Tpancmoprep 3.00 5 0.75 15.00 0.55
nepeMeleHHs
Tpancnoprep 0.75 1 0.75 0.75 0.55
Becam
Uroro mo mannoit | ------ 17 | ~=--- 49.07 | ----- 10 0.5 1.34 22.84 20.14 0.75 30.61 20.14 36.64 52.88
Ipynme
Uroro o Il cexknuu 40 695.82 483.54 291.9 564.82 815.25
Uroro mo KTII — 110 51 1380.57 981.52 620.57 1161.24 | 1676.45
KTII -111/0.4 (xB), c6oprbie mmmbl, | cexiust
1.IIpueMHuKH C
MIOCTOSTHHBIM
rpapMKOM HaArpy3KH
Hacoc npecca 45.00 10 0.8 450.00 0.7
[MuraTenbHBIN BaTUK 11 4 0.8 4.4 0.7
KonTposnbHbIii 0.32 2 0.65 0.64 0.24
ammapar
CepBoHacoc 7.5 1 0.91 7.5 0.75
Pacnpenenurens 4.0 1 0.85 4.0 0.8
Macchl
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[Tponomxenue Tabmuis 2.1




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Hacoc orxmouenust 0.55 2 0.75 11 0.65
Macchl
I'maponacoc 00BS3KH 7.5 2 0.92 15.00 0.7
Maciocranuus 7.5 2 0.75 15.00 0.7
KOHBeliepa 00BsI3KH
I'maponacoc 5.5 2 0.92 11.00 0.7
mrabernepa
Komuseiiep 2.2 6 0.75 13.2 0.4
Uroro mo manHo#t | ------ 32 | - 521.81 | - | ----- 0.69 1 361.75 227.9 0.85 361.75 227.9 427.55 617.12
rpyime
Uroro mo | cexruu 32 521.81 361.75 227.9 427.55 617.12
KTII -111/0.4 (xB), c6opHsbie mmubl, | cexmps
1.IIpueMHuKH C
MIOCTOSHHBIM
rpaMKOM Harpy3KH
Benrtunsitop 200.00 1 0.8 200.00 | 0.65
Benrtunsitop 160.00 1 0.8 160.00 | 0.65
Bcmomorar. Hacoc 15.00 2 0.91 30.00 0.75
Uroro mo mannoit | ------ 4 | - 390.00 | - | ---- 0.66 1 256.5 185.25 | 0.81 256.5 205.97 328.96 474.81
Ipynme -
2.IIpueMHUKH C
TIepeMeHHbBIM
rpapMKOM Harpy3KH
Kongeiiep 2.2 7 0.75 15.4 0.4 6.16 5.43
Kongeiiep Becos 0.75 2 0.75 15 0.55 0.83 0.73
Konseiiep - 3amacHuK 2.2 3 0.7 6.6 0.55 3.63 3.71
Uroro mo manmoit |  ------ 12 | - 235 | - 12 0.5 1.28 10.62 9.77 0.74 13.59 9.77 16.74 24.16
rpymmne
Hroro 1o Il ceknuu 16 413.5 270.09 215.74 345.68 498.95
HUroro mo KTII — 111 48 935.31 631.84 443.64 772.04 1116.07
Hroro o 1iexy 1134155 | 7724.64 | 13732.85 | 23785.99
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BriBon o pazneny 2.1. B nanHOM pasjerne ObUTH paCCUYUTAHBI SJIEKTPHUECKUE HATPY3KH
HU3KOBOJIBTHBIX 3JIEKTPOTIPHEMHUKOB LIeXa. AKTHBHAs Harpy3ka cocrasuia 11341,55 kBr, pe-
akTHBHas- /724,64 kBAp. IlonHas Harpy3ka nexa ¢ yuetoM koddduimenra pasHOBpeMEHHO-

cti MakcuMyMoB coctapisieT 12359,57 kBA, pacueTHslit Tok paBen 714,42 A.
2.2 TIpoBepka 3arpy3ku Tpancopmaropo KTII cymmnsHOTO 116X

VYuurteiBas Hanuuue B 1exy norpeduteneit | u |l kateropuii HagEKHOCTH, IPUMEHSIOTCS
IByXTpaHchopmaTropHble noactaHiuu. B nexoBeix Tpancdopmatopusix noacranumsax (KTII)
HCIOJIb3YIOTCSL IBYXOOMOTOYHbIE MOHIKarolue cyxue TpaHcpopmatopsl tuna TC momiHo-
ctbio 1600 kBA. OT npaBuibHON 3arpy3ku 3TUX TpaHc(opmaTopoB OyneT 3aBUCETh HAJEXK-
HOCTb 2JIEKTPOCHA0KEHUS TOTPeOUTEEH.

Koaddumuent 3arpyszku TpanchopmaTopoB B HOpMaIbHOM PEKUME pabOThl COCTaBUT:

S
P <07 (2.11)

Ks=———<
N-Syom.t

Harpyzounast criocoOHOCTh TpaHC(HOpPMATOPOB B aBAPHIHOM PEXHME - TPHU OTKITIOYE-

HUM OJHOTO TpaHchopmaTopa:

Ks = Sp <14 (2.12)
3= sL .
(N-1)-Syom.r
Pacuetsl cBenensl B Tabmuiry 2.2
Tabnuna 2.2- Tabauna 3arpy3ku TpanchopMaTopoB
Howmep Tpancdopmaropa Kosddunument 3arpy3ku B Koaddumuent 3arpy3ku B
KTII HOpMaJbHOM pexkume K3H aBapuitHoM pexxume Kza
TI1-45 T-1 0,06 0,12
TI1-45 T-2 0,21 0,43
TI1-46 T-1 0,17 0,36
TI1-46 T-2 0,26 0,53
TI1-47 T-1 0,19 0,43
TI1-47 T-2 0,21 0,44
TI1-48 T-1 0,07 0,15
TI1-48 T-2 0,19 0,39
TI1-49 T-1 0,24 0,44
TI1-49 T-2 0,29 0,58
Jlucr

13.03.02-011-17-BKP-016-18-113

W3m| JTucr | Ne Tokymenra | ITonnucs | aTta
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[Tpomomxkenue Tabuuib! 2.2

Howmep tpanchopmatopa Kosdduuuent 3arpy3ku B Koadduuument 3arpysku B
KTII HOPMaJILHOM pexxume K3u aBapuiiHOM pexume K3a
TII-50 T-1 0,35 0,71
TII-50 T-2 0,31 0,61
TII-51 T-1 0,22 0,43
TII-51 T-2 0,24 0,48
TI1-52 T-1 0,306 0,61
TII-52 T-2 0,33 0,66
TII-110 T-1 0,18 0,37
TII-110 T-2 0,17 0,35
TII-111 T-1 0,13 0,27
TII-111 T-2 0,24 0,48

W3 tabmuier 2.2 BUIHO, YTO TpaHC(HOPMATOPHI 3arpyKeHBI Ha JOMYCTHMOE 3HAYCHHE
K3u<0,7, K3.aB.<1,4 cornmacHo ITYD. 13 tabmutsr BugHO uto TI1-45 T-1 u TII-48 T-1 npaktu-

YCCKHU HC HAIPY>KCHBI TaK KaK OHU HaXOATCA B TOPAYEM PE3CPBE.

2.3 Pacuer aniektpudeckoii cetu 6 kKB

Ha nganHoM ypoBHE 371eKTpOCHA0KEHHSI MAaKCUMaJbHbIE pacueTHbIE aKTHBHBIE U PEaK-

TUBHBIE Harpy3ku PII ompenensitoTcsi B COOTBETCTBUU € BBIPAXKEHHUSIMHU:

Pp = Kic * Puowm, (215)

Qp = Kic * Puow - tg(P; (216)

rae Ky — koahdunueHT ncnoap30BaHus KOHKPETHON TPYIIIBI 3JIEKTPOTIPHEMHHUKOB;
tgp - cOOTBETCTBYET XapaKTepHOMY JJIsi MPUEMHHKA COS(, ONPEAEIISIEMOMY M0 CIIPaBOY-
HbIM MaTepuaiam [2,6].
Pacuer narpy3ok mis PII-5, nutatoniuii nepBblii TEXHOJIOTMYECKUN MOTOK, MpEICTa-

BUM B Buje Tadi. 2.4

13.03.02-011-17-BKP-016-18-113

W3m| JTucr | Ne Tokymenra | ITonnucs | aTta

Jlucr
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Tabauua 2.4

HanMmenoBanue Puowm, N, | Pobw, | Coso K Pp, Qp, Sp,
SNCKTPOTNPHEMHHKA | KBT mt. | KBT "1 kBt kBAp kBA
1 2 3 4 5 6 7 8 9
PII-5, coopubie muHbI, 1 cexuus
CymunpHbIN 1EX
Bakyym-Hacoc 315 2 630 0,85 | 0,9 567 351,4 667,06
Hroro no 1 cexuuun - 2 - - - 567 351,4 667,06
PII-5, cOopHBIe MIMHBI, 2 CEKIIHS
CymmibHBIN 11eX
Bakyym-Hacoc 320 2 640 0,85 | 0,9 576 351,4 667,06
Bakyym-Hacoc 325 1 325 0,85 [ 0,9 | 2925 181,28 344,12
Hroro no 2 cexuuu - 3 - - - 868,5 532,68 1011,18
Bceero o PII-5 - 5 - - - 1435,5 884,08 1678,24

Pacuer narpysok mia PII-6, nurarommii BTOpOl TEXHOJIOTUYECKHN IMOTOK, NMPEACTa-

BUM B BHUE Ta0OI. 2.5.

Tabmuma 2.5
HaumenoBanue Puaowm., N, | Pobm, | Cose | Kuc Pp. Qp. Sp.
AIEKTPONPUEMHHUKA kBT IIT. kBT kBT kBAp kBA
1 2 3 4 5 6 7 8 9
PII-6, coopubIe muHbI, 1 cexmmst
Hroro no OOL] - | 3| - | - | -] 789 | 430,89 | 900,2
CylmubHbBIN 11EX
Bakyym-Hacoc 315 5 1575 | 0,85 | 0,9 | 14175 878,49 1667,65
Hroro o 1 cexnuu - 5 - - - 14175 878,49 1667,65
PII-6, cOopHBIC MIUHBI, 2 CEKITHS
CylmubHbBIN 11EX
BenTtusitop 400 1 400 0,8 0,7 280 210 350
Uroro 1o 2 cexnuu - 1 - - - 280 210 350
Bcero o PII-6 - 6 - - - 1697,5 | 1088,4 | 2017,65

Takum oOpa3om, Harpy3ka notpedureneii nexa Ha 6 kB cocraBuna:

no PII-5: Pp =1435,5kBT, Qp = 884,08kBAp, Sp = 1678,24xBA.
no PII-6: Pp = 1697,5kBT, Qp = 1088,4kBAp, Sp = 2017,65kBA.
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2.4 Pacuer snexrpuyeckoii cetu 10 kB

Harpyska Ha munax PII-3 u PII-4 npencrasiieHa B BUi€ BBICOKOBOJIBTHBIX JIBUraTElIEH,
[IEXOBBIX KOMIUIEKTHBIX TpaHC(HOPMATOPHBIX MoAcTaHmii U Harpy3ok PII-5, PII-6, u onpene-
JII€TCSA B COOTBETCTBUHM CO CIIEAYIOLIUMU JOBOJIAMU:

1. HeoOxomumo yuyecTs noTepu MouHoCcTH Tpancpopmaropos KTII:

APp = APcr + APyvigsn = APxx + APxs - Stare?/ Ston? (2.17)
AQrp = AQct + AQmEsu, (2.18)

AQer = (Ixx% - Shom - N )/ 100%, (2.19)

AQuemn = (Uk% - Stare? )/ (100% - Suom - N, (2.20)

rne APcr, APy, AQct, AQMmEn - TTOTEpH aKTUBHBIX M PEAKTUBHBIX MOIIHOCTEH B cepled-
HUKE 1 0OMOTKax TpaHcpopmaropa,

APxx, APx3, Snom, Ixx%, Uk% - macnopTHbIe TaHHBIE TpaHCHOPMATOPOB, YCTAHOBJICH-

geiX B KTII.

2. Ilpum cymmupoBaHWM Harpy3oK HEOOXOAMMO Y4ecTh KOA(D(HUIIMEHT pa3HOBpeE-

MCHHOCTH HACTYIVICHHUA MAKCUMYMOB HAI'py30K

Sp pn-3 — KpM (Zsp mi T San + > Sy I[Bi)! (221)
Sp pn-4 = KpM (Zsp mi T Spn6 + > Sy I[Bi)! (222)
rae Ky = 0,93 — ko3¢ dunmeHT pazHOBpeMEHHOCTH MaKCUMYMOB Ha IIMHAX PacIpelesIuTeb-

HBIX ITYHKTOB.

3. B xauecTBe npuBoJia BaKyyM-KOMIIPECCOPOB MCIIOJIb3YIOTCS MOIIHbBIE CHHXPOHHBIE
IBUTATEIN MOIIHOCTREIO PHOM = 800 KBT.

[MTacnoprHbie nanubie Tpancdopmaropos KTTL:tun TC3 — 1600/10

Sion = 1600 kBA

U.x = 10,5 kB
U= 0,4 xB
APy = 3,4 kBt
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APy; =16 kBt

U =5,5%
I« =0,7%

Pesynbrathl onpeneneHus paCueTHOM HArpy3Ky Ha IIMHAX PaclpeleIuTebHbIX TyHK-

TOB CBEAECHEI B Ta0I. 2.6 n 2.7.

Tabmuua 2.6-Onpenenenne pacueTHsix Harpy3ok PI1-3 10 kB

HaumenoBanue Pp, APp, Qp, AQp, Sp,
OTpeOuTeNs kBT kBt kBAp kBAp kBA
1. KTII-15 1169,78 17,46 938,49 61,06 1500
2. KTII-16 1170,97 18,24 1001,37 63,2 1540,7
3. KTII-17 1321,26 21,33 1060,02 71,72 1693,9
4. KTII-18 1549,07 28,05 124279 90,19 1985,9
5. KTII-19 1197,6 18,52 992,37 63,98 1555,3
6. KTTI-31 975,86 15,21 967,89 54,87 1374,4
7. KTII-32 739,51 10,18 733,46 41,05 1041,5
8. KTII-33 1060,21 17,74 1224,86 61,83 1619,9
9. KTII-34 891,43 13,25 884,15 49,49 1255,5
10. KTII-35 299 4,54 511,5 25,54 592,4
11. KTII-36 1091,72 18,18 1082,36 63,04 1537,3
12. KTII-45 250,04 4,18 247,99 24,53 352,1
13. KTII- 46 479,21 6,17 461,89 30,01 665,5
14. KTII-49 589,76 7,59 568,44 33,93 819,1
Wroro no KTII 12785,41 200,64 11568,34 734,44 17888,43
15. BakyymHbIit 1600 - - 1289,2 - 947,61
KOMIIPECCOP
16. PII-5 6772 156,17 3885,51 780,87 7808,68
Bcero no PI1-3 21157,41 356,81 14164,65 1515,31 24779,59
Tabnuma 2.7- Onpenenenne pacyeTHbiX Harpy3ok PII-4 10 kB
HaumenoBanue Pp, APp, Qp, AQp, Sp,
oTpeouTeNs kBT kBT kBAp kBAp kKBA
1. KTTI-23 1065,73 15,04 855,01 54,49 1366,3
2. KTII-24 1046,35 14,65 839,46 53,33 1341,4
3. KTTI-25 1273,68 20,95 1089,2 70,67 1675,9
4. KTII-28 1351,46 23,69 1191,87 78,21 1801,9
5. KTII-37 977,03 15,16 966,07 54,74 1374
6. KTTI-38 860,28 12,58 853,25 47,63 1211,6
7. KTTI-39 1121,85 18,57 1081,3 64,13 1558,1
8. KTII-40 1206,56 20,47 1129,62 69,35 1652,8
9. KTII-41 594,3 7,91 606,31 34,79 849
10. KTII-42 1310,48 24,11 1263,11 79,34 1820,1
Jlucr
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[Tponomkenue Tabauubl 2.7

Haumenosanue Pp, APp, Qp, AQp, Sp,
noTpeouTens kBT kBT kBAp kBAp KBA
11. KTII-47 484,26 6,23 466,76 30,18 672,5
12. KTII-48 259,03 4,23 256,92 22,4 364,8
13. KTII-51 515,01 6,6 469,48 31,2 696,8
14. KTII-110 402,42 5,41 399,14 27,92 566,7
15.KTII-111 164,28 3,79 162,94 23,32 231,3
HWroro mo KTII 12632,82 199,39 11657,44 7417 17843,87
16. Bakyym- 1600 - - 1289,2 - 947,61
KOMIIPECCop
17. PI1-6 6684,5 152,19 2617,6 760,94 7609,35
Bcero no PI1-4 20917,32 351,58 12985,84 1502,64 2455277

Takum oOpa3om, Harpy3ka Ha mmHax coctaBuia: PI1-3 Sp = 24779,59 kBA

PII-4 Sp = 24552,77 xBA

2.5 TIpoepka 3arpy3ku Tpanchopmaropos cBszu 10/6 kB

BEICOKOBOJILTHEIE HarpyskKu mMpou3BOJACTBCHHBIX HEXOB MUTAKOTCA HA YPOBHEC HAIIPAXKC-

Hus 6 kB. [laHHBI ypOBEHH HAIPsHKEHUsST 00SCIICYMBACTCS CICAYIONIUMH TpaHChopMaTopamMu

ceszu: TC1, TC2 PIT-3\5 u TC1, TC2 PII-4\6 mapxu TIHC-10000/10 co crneayromumu mapa-

MeTpamHu:

Sion = 10000 kBA
U,z = 10.5 kB

U = 6,3 xB
U= 8,6%

AP =12 kBt

AP, = 60 kBt

[IpousBenem mpoBepky TpaHchopmaTopoB cBsizu. Harpyszka na muuax PII-5 u PII-6

MMpEUMYIICCTBCHHO nepBoﬁ KaTCropruu II0 HAACKHOCTHU 3JI€KTpOCH8.6)KeHI/I$I, COOTBCTCTBCHHO

KO3 PUIMEHT 3arpy3ku npuHUMaeM B npenenax K, =0,65-0,7. Paccunraem pacueTHy:0 HOMU-

HaJIbHYIO MOITHOCTbH TpaHC(i)OpMaTOpOB.

Sp L kBA (2.23)

> M
HOM ™ K .N
3
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MyCTUTH TpaHchopMaTop.

OHpCI[CHI/IM, KaKO€ MaKCHMAaJIbHOC KOJIHYCCTBO peaKTHBHOﬁ MOITHOCTU MOKCET IIPO-

Pe3ynbratsl pacyeToB npuBeaeHsl B Ta0I. 2.5

Qmax - /SEIOM —Pg , KBAp

(2.24)

Tabmuma 2.5
[Tapamerp PII-5 PI1-6
Sp, KBT 7808,68 7609,35
K, 0,65 0,65
N, mmT. 2 2
Sip, KBA 6006,68 5853,35
Shom, KBA 10000 10000
Qmax, KBap 7357,99 7437,57
Qp, KBap 3885,51 2617,6
K up. 0,4 0,38
K asp.p. 0,78 0,76

AHEU'II/ISI/IPY?I PE3YIbTATEI PaACUCTOB, JACIA€M BBIBOJ, YTO YCTaAaHOBKA BBHICOKOBOJIbTHBIX

KOMITEHCUPYIOIINX YCTPOICTB He TpeOyeTcs, a HOMUHAaJIbHAsi MOILIHOCTh TpaHC(HOPMaTOpOB

obecrieunBaeT HEOOXOUMYIO MPOIMYCKHYIO CITIOCOOHOCTD I MTOTpeOuTEeNeH epBOi KaTero-

puu U TpaHcGopMaTOPbl MPOXOJAT MO YCIOBUSM MPOBEPKH 3arpy3Kd B HOPMajbHOM U TO-

CJICaBAPUITHOM pPEXKUME.
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3. [IpoBepka 3alUTHOr0 ¥ KOMMYTAIIMOHHOT'O 000PY10BaHUs

3.1 PacueTr TOKOB KOPOTKOTO 3aMbIKaHHSI

PacueTsl TOKOB KOPOTKOTO 3aMBIKaHUsI MPOU3BOIATCS Ul BBIOOpA MIIM MPOBEPKHU Ia-
pamMeTpoB 3IEKTPOOOOPYAOBAHNUS, a TAKXKe JUIsl BIOOpA U IMPOBEPKH YCTABOK pEJICHHON 3alu-
Thl ¥ aBTOMATUKH, coryiacHo [3;5]. [Ipu pacuere TOKOB KOPOTKOTO 3aMbIKaHUS JUIsl YIPOLIEHUS
pelIeHUs 3aJjaud BBOJUTCS psij JOIMYIEHUM, KOTOPbIE 3aBUCAT OT XapakTepa U MOCTAaHOBKHU
camo¥ 3amauu. [Ipu pacyeTax TOKOB KOPOTKOTO 3aMBIKaHHUSI IOITyCKAETC:

1) He yuuThiBaTh caBUr 1o ¢aze DJIC pa3nuuHbIX CUHXPOHHBIX MAIIMH U U3MEHEHHE
WX 9aCTOTHI BpAIIeHUs, eCIH IpogoibkuTenbHOCTh K3 He nperimaer 0,5¢;

2) HE YUYUTHIBATh MEKCHUCTEMHBIE CBSA3H, BHIIIOJHEHHbIE C TIOMOLIBIO 3JIEKTPOIEpe1aun
(BCTaBKM) MOCTOSIHHOTO TOKa;

3) cumTarot, 4To Tpex(dazHas cucTema sIBISETCS CAMMETPUIHON

4) He yYUTHIBATh HACBIIIEHUE MATHUTHBIX CUCTEM DJIEKTPUUECKUX MAIlWH;

5) He y4uThIBaTh TOK HAMarHUYMBaHUS TPAaHC(HOPMATOPOB U aBTOTPAHCHOPMATOPOB;

6) HE yUUTBIBATh BIMSIHNE aKTUBHBIX CONIPOTUBIIEHUH Pa3IMYHBIX HIEMEHTOB UCXOTHON
pacyETHOM CXeMbI Ha aMIUTUTYAYy NEPUOANYECKON cocTaBisoniel Toka K3, ecnu aktuBHas co-
CTaBJIAIOIIAs PE3YIbTUPYIOIIETO SKBUBAJICHTHOTO COIPOTHUBICHUS PACUETHON CXEMBbI OTHOCH-
tenpHO Toukn K3 He mpesbimaer 30 % OT MHAYKTUBHOM COCTaBIIIONIEH PE3yJIbTHPYIOLIETO
HKBUBAJIEHTHOI'O COIIPOTHBIICHMS,

7) npuOIMKEHHO YYUTHIBATh 3aTyXaHHUE allepuoOIMIeCKO cocTaBistomen Toka K3, ec-
JIM UCXOJHAsl PACYETHAs CXeMa COJIEPIKUT HECKOJIBKO HE3aBUCUMBIX KOHTYPOB;

8) NpUOIMIKEHHO YYUTBIBATh HJIEKTPOIPUEMHHUKH, COCPEJOTOUEHHBIE B OT/IEJIBHBIX Y3-
J1aX UCXOJTHOW PacyeTHOU CXEMBb;

PacuernsiM Buzom K3 ju1st BbIOOpa MM MIPOBEPKH MTApaMETPOB 3JIEKTPOOOOPYIOBAHUS
o0p1yHO cuutaroT Tpexdasznoe K3. Ha puc.3.1 npexacraBiena ynpolieHHas pacuyeTHasl cxema
CeTH, OJHaKo, A1 pacuera Toka K3 pacueTHyro cxeMy LienecooOpa3HO MPEACTaBUTh CXEMOM
3aMeIIeHus, T.€. CXEMOM, B KOTOPO BCe TPaHC(HOPMATOPHBIE CBA3U MEXAY OTIEIbHBIMU Yac-
TSMHU PaCUETHOM CXEMBbI 3aMEHEHBI DJIEKTPUUECKUMH CBA3IMU. CXema 3aMelleHus Ul pacuera
Tpexdasznoro cummerpuuHoro K3 npusenena Ha puc. 3.2.

Pacuet TokoB npu TpexdazHom K3 BbIIOIHSETCS B CIEYIONIEM MOPSIIKE:

1. lna paccMaTpuBaEMON SHEPrOCUCTEMBI COCTABIISIETCS] pACYETHAsL CXEMA;

2. Ilo pvaeTHOﬁ CXEMC COCTABJIACTCA JJICKTPHUICCKAA CXCMa 3aMCIICHU A,
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3. IlyremM mocTeneHHOTo MpeoOpa3oBaHUs MPUBOAAT CXEMY 3aMEIIEHUs K HauOolee
MIPOCTOMY BUJY TaK, YTOOBI Ka)KJIbI MUCTOUYHUK MUTAHUS WIHM TPYIa UCTOYHUKOB, XapaKTe-
pu3yrolLecs onpeaeacHHbIM 3HaueHneM pesynbrupyomeil DC E”pe;, ObuIN CBA3aHBI C TOU-
ko# K3 o1HMM pe3yJIbTUPYIOIIUM CONPOTUBICHUEM Xpes;

4. 3nas pesyapTupyromnyo 3J1C ucTouHruKa U pe3yabTUPYIOIIEE COMPOTUBIIEHUE, IO
3akoHy OMa ompeAensaioT HayallbHOE 3HAaYCHUE NePUOIMYECKOM cocTapistomieii Toka K3 I,
3aTeM YAapHBIA TOK W MPU HEOOXOAMMOCTH TMEPHOJUYECKYI0 M alepuOJAMYECKYI0 COCTaB-
nsiromue Toka K3 1i1s 3a1aHHOr0 MOMEHTa BpeMEHH t.

B cootBetrctBum ¢ 'OCT 26522-85 Bce KOPOTKHE 3aMbIKaHHS TIOAPA3ICTSIOTCS Ha ya-
nennble u omm3kue. K3 cunraercs ynaaeHHBIM, €CIIM aMIUIMTYAbl TIEPUOIMYECKON COCTaBIISAIO-
el TOKA CTaTopa TaHHOM 3JIEKTPUYECKOW MAIIWHbI B HAYAJIbHBIA U MPOU3BOJIbHBI MOMEHTBI
K3 mpaktuuecku oaMHAKOBBI, U OJM3KUM, €CITU 3TH aMIUIATYJIbI CYIIECTBEHHO OTJIMYAIOTCA.
OOBIYHO O] NIEKTPUUECKON YIATCHHOCTHIO pacueTHO# Touku K3 0T kakoro-nmm6o MCTOUYHUKA
SHEPTUH TMOHUMAIOT MPUBEJICHHOEC K HOMUHAJIBHON MOITHOCTH ¥ HOMUHAJIBLHOMY HAMPSKCHHUIO
HMCTOYHMKA BHEIIIHEE COMPOTUBIICHHE, KOTOPOE OKA3hIBACTCS BKIIOUECHHBIM MEXIY UCTOYHH-
koM u Toukoi K3 B momeHnT Bo3HukHOBeHHS K3. OgHaKo Takoi crnocod OIEHKH YAaJIeHHOCTH
MIPUMEHHM JIMIIb B TE€X CIy4dasX, KOTJIa pa3INuYHbIE HCTOYHUKH YHEPTUU CBS3aHbI C PACUETHOU
toukoit K3 He3aBucuMO npyr oT apyra. bonee yHuBepcaabHOW BEIMUYMHOM, KOTOpask B MOJHOM
MEpEe XapaKTEepU3YET ICKTPUUYECKYIO YAATIEHHOCTh pacdeTHOM Touku K3 OT mpou3BOJIBHOIO
HCTOYHUKA SHEPTUH U MOXKET ObITh CPAaBHUTENBHO JIETKO OMpeEJiesieHa B CXeMe JII000H KOH(pU-
rypalyd ¥ MpH JI0O0OM YHUCII€ MCTOYHUKOB SHEPTUH, SBJISETCS OTHOIICHHUE JIEHCTBYIOIIETO
3HAYEHUS MEPUOIUUYECKON COCTABIIAIONIEH TOKA HCTOUYHUKA SHEPTUHU (reHepaTopa, CHHXPOHHO-
ro KOMIIEHCATOPa, AMEKTPOABUraTelisl) B HauaabHbli MOMEHT K3 k ero HOMHHaJIbHOMY TOKY.

Jlisa mpoBepku 000pyAOBaHMS Ha JEMCTBHE TOKOB KOPOTKOTO 3aMblkaHus To4yku K3
clieyeT HaMmeuyaThb TakuM 00pa3oM, uToObl yepe3 000pyAOBaHHME MPOTEKad MaKCHUMAaJIbHO
BO3MOXHBIN Tok K3.

[Ipu npoBepke kabeseil Ha TEPMUUYECKYIO CTOMKOCTh pacueTHoi Toukoit K3 sBnsiercs:

— JUTsl OMMHOYHBIX Kabeseil 0THOM CTpOUTENbHOM nHbI - Touka K3 B Havane kabens;

— JUIS OJMHOYHBIX Kalelel co CTymeHuYaThIM COeIMHEHUEM Mo AnuHe — Touku K3 B
Hayajie KaXJ0ro y4acTka HOBOTO CEUEHUS;

— JUTsI IByX U OoJiee mapayijieIbHO BKIFOUEHHBIX Ka0enel 0JHON KaOenbHOM THHUH

— B HayaJie KaxJoro Kaoes.

B 3aKkpbIThIX pacnipeeUTeNbHbIX YCTPONUCTBAX TPOBOAHUKY U 3JIEKTPUUYECKUE anmapa-

ThbI, paACIIOJIOKCHHBIC 10 PCAKTOPA HAa PCAKTUPOBAHHBIX JINMHUAX, TIPOBEPAOTCA, UCXOOAA U3 TOTO,
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410 pacyetHas Touka K3 HaxoauTcs 3a peakTopoM, eciii OHU OTJENICHBI OT COOPHBIX IIMH pa3-
JEISAIOIMMU I0JIKAMH, a pEaKTOp HaXOJUTCS B TOM K€ 3JaHUU U BCE COEAMHEHHUS OT peakTopa
70 cOOPHBIX IIWH BHIMOJHEHBI UHaMU. [Ipy mpoBepke NPOBOJIHUKOB U JIEKTPUUYECKHX amma-
paToB Ha TEPMUYECKYIO CTOMKOCTh B KauecCTBE pacueTHOM mnpojopkutensHocTu K3 cnenyer
IIPUHUMAaTh CYMMY BpeMEH JIeHCTBUS TOKOBOM 3amuThl (¢ yuetoM aeiictsust AIIB) Omkaiime-
ro k mecty K3 BbIKIItOUaTesNsl U OJIHOTO BPEMEHH OTKJIIOYEHMsI 3TOro BhIKtouarens. [Ipu npo-
BEpKE 3JIEKTPUUYECKUX aIlllapaToB HAa KOMMYTAallMOHHYIO CIIOCOOHOCTh B KaueCTBE pPacueTHOU
npojoypkuTensHocTd K3 cnepyer npuHuMaTh CyMMy MUHUMAIbHO BO3MOYKHOTO BPEMEHH JIeH-
CTBUSl PEJIEWHOM 3alllUThl JAHHOTO MPHUCOEAUHEHUS M COOCTBEHHOTO BPEMEHHM OTKIIIOUEHUS

KOMMYTAIIMOHHOTO armapara (Bpems 7).

Gray,
o | W1
| w2 | AR | KL
Grac LR1 I N I > Kl

EFQTSH |Xr TSIIJ, | |ZW1|_
—> | I
Zw?2 Xp2 ZL1
= e R
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E Xn Ifk zL2 ——;
[ 1 [

Pucynok 3.2 - Cxema 3amenieHus
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Pacuer ToxoB K3 mpousBeneM B OTHOCHUTENIBHBIX €IMHUIIAX. B KauecTBe MCXOIHBIX

AaHHBIX IPUHUMACM:

- MOIIHOCTb CUCTEMBI HE OrpaHHueHa(Sc= o0);
- 6asucHyr0 MomHOCTh Sg= 1000 MBA;

- 6azucHoe Hanpspkenne Ug = 10,5 kB.

Uto0Ob! onpeneuTh pacdeTHbIM TOK K3 ¢ menpio BEIOOpA WIIM MPOBEPKH dJICKTpHYE-
CKHX almapaTroB U MPOBOJHUKOB IO YCIOBHSIM KOPOTKOTO 3aMbIKaHUsI, HEOOXOAMMO TIpE/IBa-
PHUTEIIBHO OMPEIETUTh CONPOTUBIICHUS DIIEMEHTOB CXEMbI 3aMEILICHUS

1) Conporusnenue reaeparopos TOI[ u TOC:
Xor = Xsdnow'Sp / Stom (3.1)
e X« now - MPUBEICHHOE CBEPXIIEPEXOTHOE PEAKTUBHOE COTIPOTHBIICHHE TeHEPaTOpa, 0.€.;

Xsr - CONPOTUBJIEHUE TE€HEpPATOPa, 0.€.;

Shom - HOMHHAJIBHAsI MOIITHOCTH TeHepaTopa; MBA.

Xsro=0,192-1000 /120 = 1,6 o.e.
Xsr1c =0,131:1000 /63 = 2,08 o.e.
Omnpenenum DJIC reneparopoB no [3.1adm. 3.4]:
Er oI = 1,13 0.e.; Er m5c = 1,08. o0.e.
2) ConpoTHUBIICHUS PEAKTOPOB:

X*p: XP'SE/U2CP, (32)

rac X*p— HUHAYKTHBHOC COIIPOTHUBJIICHUC PCAKTOpA, O.€.;

Xp — HOMHHAIILHOE UHIYKTUBHOE COMPOTHBIICHUE peakTopa, Om. [3]

Xsp1 =0,35 - 1000 /10,52 = 3,17 o.e.
X =0,35 - 1000 /10,52 = 3,17 o.e.

3) Conpotusnenue Tpanchopmaropa:
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L - mymHa JUHUY, KM.

Xsrp=U K/l 00- SB/SHOM

rae Uk - HanpsbKeHne KOPOTKOTO 3aMblKaHus, %o

Xorp = (14/100) - (1000/10) = 14 o.e.

4) ConpoTHBJICHUE TOKOTIPOBOJIA M KAOCIbHBIX JTMHUIA:

X*WZXo'L' SE/UZCP,

R*W:I’o'L'SE/UZCP,

Z=+JR?*+X?

riae Xo - MHAYKTHBHOE COMPOTHBIICHUE TMHUU Ha 1kM.; OM / km, [3];

Ro - akTuBHOE compoTHBiIeHUE IMHUK HA 1kM.; OM / kM, [3];

Xawi =0,148 - 1,4 - 1000/ 10,5>= 1,88 o.e.

R«w1 =0,150 - 1,4 - 1000/ 10,5* = 1,9 o.e.
Z w1 =+/1,9% +1,88° =260.c.
Xawz =0,148 - 0,15 - 1000/ 10,5*= 0,2 o.e.
Rz =0,150 - 0,15 - 1000/ 10,5>= 0,107 o.e.
Zww2 =4/0,107° +0,2° =0,220.e.
X+ 1=0,08 0,19 -1000/ 10,5*=0,138 o.e.

R«1=1,54-0,19 -1000 /10,5 =1,3 o.e.

(3.3)

(3.4)

(3.5)

(3.6)
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Z+«1=4/0138% +1,3° =180.e.
X2 =0,08 0,21 -1000 / 6,3>= 0,42 o.e.
R«2=1,54-0,21-1000/6,32=8,1 0.e.
Z+2=+/81>+0,42° =8]lo0.e.
5)ConpoTHBICHHE CHHXPOHHOTO JIBUTATEIIS
X+ =1/K; " Sg' Cose /Py,
rae Kj;— xpaTHOCTh yCKOBOTO TOKa.
X =1/6 1000°0,85 / 0,32 = 442,7 o.e.
OC nBurarens: Ex=1,1
OmnpepenuM SKBUBAJICHTHOE CONIPOTHBIICHHE BETBU I'€HEPATOPOB:
Xo=(Xsr o+ Z »wi) "(Xsr roctXopt) / (Xer mort Zswi X 1octXop1)
X =(1,6+2,6) - (2,08+3,17) / (1,6+2,6+2,08+3,17) = 2,33 o.e.

OxBuBaneHTHOe DJ[C BETBU reHepaTopoB:

E emau
2m3c szsu + Z\/\/].
}/Xemx + Xpl }/Xemau + ZM

Er=1,88o0.c.

(3.7)

(3.8)
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OKBUBAJICHTHOE COIMMPOTHUBJICHUC TOKOIIPOBOJA, pCaKTOopa U Ka0eJIbHOH JTUHUH:
X KB — Z*WZ + X*p2 + Z"‘Ll (39)
X o =0,2243,17+1.8 =5,19 o.c.

st ynoGcTBa pacyeToB TOKOB KOPOTKOTO 3aMBIKAHUS CBEPHEM CXEMY 3aMEIICHUS K

YIPOILIEHHOMY BUJY.

1 2 3
Er Xr | Xoks I;K XT Ifk XL2 r§K Xn E

|

Pucynox 3.3- YopoiieHHas cxema 3aMeleHus
Paccuntaem Tok K3 B Touke K1: BerunciauM TOK, HarpeBaromfii KaOeIbHYIO JTUHUIO 10

TpaHcpopMaTopa, IUHOMPOBOIBL, a TAKXKE TOK, MPOXOASIINN Yepe3 KOMMYTAIMOHHYIO ama-

patypy. Pacuernas cxema OyJeT BBITJISIIETh:

Er Xpes ;Kl

Pucynok 3.4- Pacuernas cxema aiisa Touku K1
X*pes = X + Xy (310)
X pes = 2.33+5.19=7,52 o.c.

1.Cornacno [10], ecnu pacueTHoe conpoTuBieHue 10 Touku K3 6osee Tpex, nepuoau-

YCCKYIO CJIaracMyro TOKa K3 moxHO ONPCACIINTD KaK:

I =15 Er /X pes (3.11)
|'=551,88/7.52 = 13,75 kA

Jlucr
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rae  |g — 6a30BBIi TOK, KA.

|6 = SB/(\E 'UB)

ls = 1000/ (+/3 - 10,5) = 55 KA.

2. Y 1apHBI TOK KOPOTKOTO 3aMbIKaHHsI PaBEH:

= V2 Ky I

(3.12)

(3.13)

[Ipu xopoTKOM 3aMBIKaHUM Ha HampsbkeHuu 6-10 kB 3Hauenue ynapHoro ko3gduinren-

Ta 0OBIYHO BBIpAXKATCs 4Yepe3 MOCTOSIHHYIO BPEMEHHU 3aTyXaHUsl alepuoqUUecKON COCTaBJISAIO-

men Toka K3, cocrapisitonyro Ha TaHHbIX muHaX Ta =0,2 ¢

0,01 0,01
K= [1re " - (ue j =15

iy = +/2°1,95:13,75 =37,9 kA
3. PacuetHoe Bpems, U1t KOTOPOTO TpeOyeTcs onpeaeanTb Toku K3:
t=t, +0,01,c,

et — COOCTBEHHOE BPEMs BKIIKOUCHHUS BBIKIIIOYATENI, C.
s Beikmovareneil cepun BMIIO, ycranosnennsix Ha PII-3 t.5=0,09 c,

tormat=0,09+0,01=0,1c;

4. Anepuonuueckas cocrabisitoniast Toka K3 pasHa:

ia.T - \/E I o —t/Ta

-0,1
iy = ~/213,75%¢ ha 11,7 kA

(3.14)

(3.15)

(3.16)
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5. Tak kak y Hac UMeeT MECTO yIaJIeHHOE KOPOTKOE 3aMblKaHHe, IpuHuMaeM Tok K3

HEe3aTyXalolIuM, CIIeJIOBATEIbHO, KOIPPHUIIMECHT 3aTyXaHUsI PABCH CIUHUIIE:

B = %: (3.17)

0

Pacuer TOKOB KOpOTKOIro 3aMbIKaHMs B Touke K2 nmpou3BoauTcs 1o TOM K€ METOJIUKE C
Y4ETOM CONIPOTHBIEHNUS TpaHchopmaropa u 3Hadenuit Ta = 0,08 u K, = 1,6.

[Ipu pacuere TokoB K3 B Touke K3 pykoBoactByemcs cienyromum: npu K3 BOmmsu
muH 6-10 kB, K KOTOPBIM MOAKIIOUEHBI MOIIIHBIE JBUTATENsl, HEOOXOAUMO YYUTHIBaTh COMYT-
CTBYIOILIME TOKU OT JABUTaTele B MOMEHT OTKJIIOUEHMsI BhIK/ItoUaTenei.. Pacuetnas cxema 0y-

JC€T BBITJIAACTD.

X,D,2 E/J,2

Er IXpe::f | XT XL2 4‘:'_@
@ 1 I 1 I 1 — %3 Xﬂ,l "

Pucynoxk 3.5- Pacuernas cxema 3amermenust st Touku K3

1. Hauamnpnas ImepuoanvcCKasd cjiraracmast ToOka K3 BeTBUH FeHepaTOPOB:
1”: =l Er / (X pes +X X 12) (3.18)
I, = 551,88/ (7,52+14+8,1) = 3,4 KA
| e =Kuep Yl (3.19)

rae K, ¢, = 6 — cpeHee 3HaueHHE KPaTHOCTH IIyCKOBOT'O TOKA JBUraTeNeH;
> |y — cyMMa HOMHHAJIBHBIX TOKOB JIBUTATENIEH;

Y1, = 448,5 A.

| s = 6 -448,5 = 2,691 KA

3™
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OnpenenuM HayaJIbHYIO IEPUOJUUECKYIO cilaraemyro Toka K3:

I” — I’!r + I’!HB
7=3,4+ 2,691 = 6,091 kA

2.Y napHblil TOK BETBH I'€HEPATOPOB!

iy = /2 Ky 1)
iy =+/2 °1,4°3,4 = 6,85 KA

VY apHbIii TOK BETBH JIBUTATEIIECH

iow= V2 Ky 1
iyom= ~2 1,552,691 = 5,89 kA

Cormnacao [10] ynapssiii koaddunuent pasen Ky = 1,55

VY napHbI TOK B TOYKE:

iya = iYILF + iyﬂ 1B
ly,= 6,85 + 5,89 = 12,74 kA

3. Anepuoauyeckasi coctapJsitomas Toka K3 BeTBu reHepaTopoB:

. » —t/Ta
Ia.t.r: \/E L e
i = 2:344-¢ 07 =0029kA

AHepI/IO,Z[I/ILICCKaH COCTaBJArOIIas TOKa K3 skBuBaneHTHOTO JBUTATEIIA .

i = \/E iat ’ I”AB

a.t s
i .= V20,292,691 =1,1 kA
Cornacuo [10]: i,t-= 0,29
-

at a.tr a.tns

1,:=0,029 +1,1 = 1,13 KA
4. 3HaueHue NepuoInYecKor cocTasistonel Toka K3:

Hepno;mqecxaﬂ cinaraemas Toka K3 BeTBu JIBUTaTEJICH

(3.20)

(3.21)

(3.22)

(3.23)

(3.24)
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] 2
|nt s = Int I 1By

Cornacho [10]: ix= 0,29

Int s = 0,29 2,691 = 0,78 kA

(3.25)

[lepuoauueckas cnaraemas Toka K3 BeTBM reneparopa paBHa HadaJlbHOM IepuoaMYe-

cKkoil cnaraemoit Toka K3 BeTBU reHepaTopos:
It =17 = 3,12 KA
Int = 3,9 KA

Pe3ynbratel Bcex pacueToB cBeneM B Tad. 3.1

Tabnuma 3.1-Pe3ynbrarsl pacueroB TokoB K3

Pacuernas I”’kA lyn KA ia.T.K A Int KA
Touka K3
K1 13,77 37,9 11,7 13,77
K2 5,17 22,17 4,72 6,17
K3 6,09 12,74 1,13 3,9

3.2 TlpoBepka BBICOKOBOJIETHOTO 000PYI0BaHUS

HpI/I KOPOTKHUX 3aMBbIKaHUAX B PE3YJIbTATC BOSHUKHOBCHUSA HauOOJILIIIETO YAapHOro To-

Ka KOPOTKOI'O 3aMbIKaHHA B IIKMHAX U APYIUX KOHCTPYKIHAX PV Bo3umkaror QJICKTPpOJUHAM U~

YECKUE YCHUIIMA, KOTOPBIE B CBOIO O4YCPEAL CO3Aar0T I/I3FPI6aIOH1PII>'I MOMCHT, a CJICA0OBaTCJIIbHO,

MCXaHUYCCKOC HAIIPsSXKCHHUE B MCTAJLJIaX. HOCJ’IC,Z[HCC JOJIDKHO OBITH MEHbBIIIE MAKCHMAJIBHO a0-

IMYCTUMOT'O HAIIPSKCHUS IJI1 JAHHOTI'O MECTAaJlIa.

SHGKTpOI[I/IHaMI/I‘ICCKI/Ie IeHUCTBUS YAApHOTI'O TOKa KOPOTKOI'O 3aMbIKAHUA IIPU TPEX-

($hazHOM KOpPOTKOM 3amblkaHuu corjacHo [10] ompenenstorcs cuioil B3aMMOACHCTBUS MEXIY

. 3 o
IPOBOJAHUKAMM [P MIPOTEKAHUU [0 HUM yJIapHOro Toka ly,. Hanbonpmas cuna FO(H), neiict-

BYIOILIAsl Ha IIUHY cpeiHell (a3bl IpU yCIOBUU PACHOJIOXKEHUS MPOBOJHUKOB (IIMH) B OJAHON

IIIIOCKOCTH:

F& = /3/2:2,04-, (L/a) = 1,76 (L/a)- iy, 107,

(3.26)
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rae \/g [2 — k03 UIMECHT, YIUTHIBAIOIIAN HECOBIAJCHHE MTHOBCHHBIX 3HAYCHUH YIapHOTO

TOKa B (a3ax;

L 1 a — COOTBETCTBCHHO JJIMHA U paCCTOAHUC MCKAY TOKOBCAYIIUMU YaCTAMMU.

PaccmaTtpuBas mMHy Kak paBHOMEPHO HArpy>KEHHYKO MHOTOINPOJIETHYIO OajKy, U3rHu-

6atoruii MomeHT (H-M), co3naBaemblil ynapHbIM TOKOM, OyZET paBeH:

M = F®)-L/10

Tornma HanboJbIIIee MEXaHNYECKOE HAMPSKEHUE B METAJIJIE TIPU U3rH0e paBHO:

y=M/W; (MIla)
- 2 2
y=1,76-102,- L%/ (a-W),
rae L — paCCTOﬂHI/Ie MG)K,Hy Ol'IOpHI)IMI/I I/ISOJISITOpaMI/I, CM,
a — paccTOSTHUE MEXK/y OCSIMU ILIUH CMEKHBIX (a3, cM;
W — MoMeHT COIMPOTHUBJICHUA IIPU PACIIOJIOKCHNH IIHUH 1AM,
— 2
W=b-h?/6

[Ipu pacnoniokeHuu MKUH Ha pedpo:

W=b%*h/6

(3.27)

(3.28)

(3.29)

(3.30)

PacuetHas BenuunHa HaprDKeHI/Iﬁ B IINHC JOJDKHA OBITH MEHbIIIE AOIIYCTUMBIX HaIIps-

JKEeHUI.

TOKOB@,Z[YH_II/IC 4aCTu, B TOM 4YUCIIC U Kaﬁenn, IIpHU KOPOTKUX 3aMBIKAHUAX MOTI'YT, Ha-

I'peBArOTCA 40 TEMIICPATYpPhI, 3HAYUTCIBHO 60]'[]5]_]_[617[, 4eM IIpU HOPpMAJIBHOM PCIKHUME. TepMI/I—

yeckasi CTOMKOCTh ceueHHs kabens Kk Tokam K3 ONPCACIIACTCH 11O (1)0pMy.]'IeI

Sr=lyer vVt o / Kr, MM?

rae lycr — ycraHoBuBIeecs 3HaueHue Toka K3, A

t, — npuBegenHoe BpeMst K3,c

(3.31)
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Kt —remniepatypHbiif K03(pPUIIUEHT, YIUTHIBAIOIINN OTpaHUYCHHUE JIOYCTUMOM TeMIe-

A 'C1/2
MM2

paTyphl HarpeBa >kuj Kadens,

ToxoBeaymue yacTu (IIMHBI, KaOen) U BCE BU/BI alllapaToB (BBIKIIOYATEH, Pa3beIH-
HUTEIN, U3MEPUTENIBHBIE TPAHCPOPMATOPHI IS IEKTPOYCTAHOBOK) JIOJDKHBI MPOBEPSTHCS B
COOTBETCTBUH C BBIYHCIUTEIBHBIMA MAaKCUMAJIBHBIMU PACYCTHHIMU BEIMYMHAMH (TOKaMH, Ha-
MPSKEHUSMH, MOLTHOCTSIMU OTKJIFOUEHHUS) JUISI HOpMaJIbHOTO pexxuma u pexuma K3 [6]. s
UX TIPOBEPKH CPABHUBAIOTCS YKAa3aHHBIE PACUCTHBIC BEIMYMHBI C JIOMMYCKAEMBIMH 3HAYCHUSIMHU
JUIS TOKOBEAYIIUX YacTel M BBICOKOBOJBTHOIO 00opyaoBaHus. COCTaBISAIOTCS TaOIUIIbI CpaB-
HEHMsI YKa3aHHBIX PACYETHBIX M JIOMYCTUMBIX BeTUYMH. [Ipu sTOM 115t oOecriedueHus: HaJe K-

HOI Oe3aBapuiiHON pabOTHl pacyeTHbIE BEIMYMHBI I0JKHBI ObITh MEHBIIIE JOMYCTUMBbIX.

3.2.1 TIpoBepka ycTaHOBJICHHBIX mUH Ha PI1-3

[IInael PY mpoBepsArOT MO HOMUHAIBHBIM ITapaMeTpaM, COOTBETCTBYIOIIMM HOPMallb-
HOMY peXHMY M YCIOBUSM OKpYXarolien cpeabl U mposepsaoT Ha pexkuMm K3. HambGombiiee
JOTTYCTUMOE TIPH U3ru0e HAMPSHKEHUE IS ATFOMUHHUEBBIX MMUH Yyon. = 80 MIla mpu t=200°C.

[IpousBenem npoBepky muH Ha ctopoHe 10 kB u mpoBepuM MX HA TMHAMUYECKYIO yC-

TOMYMBOCTH K TOKaM K3 mpu MakCHMalibHO BO3MOXKHOM pabodyeM TOKe corjacHo [5]:

Ipasmax =1,4 - lnom, A (3.32)

lpasMax =1,4 - 578 = 783,2 A

Iy = 37,97 kA
[IuHbl ycTaHOBIIEHBI MJIAIIMS; pacCcTOsIHUE Mexay ¢a3zamu paBHbIM 0,25 M, a paccTos-
HUe Mexay uzonstopamu L = 1,3m.
[To paGouemy MakCMMajabHOMY TOKY BbIOMpaeM IIMHBI AJIFOMUHHEBBIE pazMepoM 60*6
MM C JIOIIYCTUMOW TOKOBOM Harpy3kou 870 A.

MomeHT COMPOTHUBJICHUSA HINH IIPU YCTAHOBKC HUX IUIAIIIMSA PACCHUTHIBACM I10 Q)opMyne

(3.22):

W=0,66>/6=36cum
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PaC‘-ICTHOC HaHpﬂ)KeHI/Ie B METaJJIC 1IIUH.
¥ pace 10 =1,76-10 -37,97 - 130% /(25-3,6) = 450,12 krc/cm® = 45,012 MITa

Tak kak yuon = 80 MIla, TO MIMHBI C Ypaca 10 =45,012 MIla nuHAMUYECKH yCTOMYHBBI.

Amnanornuao MMPOM3BCACM IIPOBCPKY IIHMH HA CTOPOHEC 6 xB.
|pA];, MAX — 14 : 924 = 1293,6 A

[IIunbl Tak k€ YCTAaHOBJIEHBI IUIAIIMS, paccTosiHue Mexay dazamu a = 0,25M, a pac-
CTOSTHUE Mex Ty n3ossitopamu L = 1,3M, ynapHsIid ToK Iy, = 22,17 KA.

ITo Ipas. Max = 1293,6 A BeIOMpaeM alFOMHHHEBBIE TUHBI pazMepoM 80*8 MM ¢ ormyc-
TUMOM TOKOBO Harpy3koi lgon =1320 A.

MOMGHT COl'IpOTI/IBJ'IeHI/IH INH:
W =0,8-8%/6=8,53 cm®
PacuetHnoe HAIpsKCHUE B MCTAJIJIC IHWH:
Y paca s = 1,76:10° -22,17%130% /(25-8,53) = 685,5 krc/cm’® = 68,5MI1a

Y paca 6 < Yaon = 80 Mma; ciejoBaTeNbHO, IMHBI JMHAMUYECKH YCTOMYUBEI.

3.2.2 TlpoBepouHnsblii pacueT kabemnei

[Tpoknanka kabessi Ha TEPPUTOPUH 3aBOJIA IPOXOJAUT IO UHIKEHEPHBIM COOPYKCHHUSM, B
KOTOPBIX KaOeJbHbIC JIMHUM HE COINPHKACAIOTCS C 3eMJICH (dCTakalbl, rajepeH, TYHHEIH H
T.J1.)Ha pa3JIMYHBIX OTMETKaX BBICOTHI. [IpoBepuM Kabenu Jijisi YCTaHOBJICHHOTO 000pY/I0BaHUSI.
Jlo nBurateneit ycranopneH kabenb Mapku AAbAl'; Upom = 6,3 kB, Tpexokunbabiid. {1151 kabe-

Jeil mpoBEepKY COTIAcHO [ 7] MpOU3BOIUM 110 GopMyIIe:
F=1lp/}, (3.33)

rae F — ceuenne xabens, MM
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Ip — pacueTHbIl TOK, A,
J» — 9KOHOMHYECKas IUIOTHOCTh TOKA, BhIOMpaercs u3 [2,1a01.5.5], Alvm?
[To HarpeBy TOKOM HOPMAIILHOTO peXUMa I Kabelns cedeHneM 3*95 momyCcTUMBIA TOK
Oynert paseH | o = 190 A.
Knp - 1gon = I, (3.34)
rae Kpp — xoadduimentr npoxnanku (kabeib MPOKIAAbIBACTCS B JIOTKAX, YKPEIUICHHBIX Ha
CTCHAX, K]‘[p :1),

| iom - AOIyCTUMBII TOK Ul JAHHOTO C€YEeHHUs, A

Ipacu=Pp/ (~/3-0,856,3)=345A

1- 190> 34,5 A.
[To HarpeBy TOKOM MOCIE€aBApUHHOTO PEKMMA IIPOBEPKA CEUCHUST KaOesT TPON3BOIUT-

Csl 10 BBIPAKEHHMIO:
Inon ‘Knp Kngp > lapp (3.35)

riae Kpep — k03 durment neperpysku kabeneit (Kppp=1,3);

| AB.p — MAKCUMAaJIBHBINM TOK TTOCJICABAPUITHOTO pekuMa, A.

Ha notepro nHanpsikeHus npoBepka He IPOU3BOJUTCS, TaK KaK JJIMHA KaOeIbHOMN JIMHUN
menee 400 meTpoB.

BriOpanHbIil 10 HOpMAJILHOMY PEKHUMY Kabeb MpoBepsieM Ha TepPMHUYECKOE JeHUCTBUE
tokoB K3. Kabenp Ha TepMHYECKYIO CTOMKOCTH MPOBEPSEM IO TOKY 3-X (ha3HOTO KOPOTKOTO

3aMbIKaHU .

tnp = tBBIKJ'I + t3am; C (336)
riae t,, — mpuBeaeHHoe BpeMs Aeiicteus Toka K3, c;
tsenr — BPEMS OTKITIOUEHUS BBIKIIIOYATEIS, C,

tsam — BpEMs IEHCTBUS 3aLUTHI, C.

tp=0,1+1=11c

FMIN = |yCT' \/E/ C; (337)
JIucr
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rae C — koadduinent, 3aBucsimuii ot kadens (s maHaoro ciydas C= 85);

lycr — ycranoBuBmuniics Tok K3.

lver =K -

lu

lycr =6 - 449,8 =2699 A

Favin = 2699 - 4/1,1/ 85 = 33,7 Mm?

(3.38)

[lonyuyeHHOE 3HAUY€HHWE NPOXOJUT IO TEPMUUYECKOW CTOMKOCTH, MOATOMY Kabeib

AABAl" - 3*95 npoxoaUT MO BCEM YCIOBHUSM MTPOBEPKH.

[Iposepka kabenbHbIX TUHUN Mexxay PI1 — 3 u PI1 -5 cBenena B Tabnuiy 3.2.

Tab6numa 3.2-ITpoBepka mpoioKEeHHBIX BEICOKOBOJIbTHBIX Kabenen

PIT-5
Wnnexc tpanchopmaropa TC 1 TC?2
1 Us . B Ha ctopo- | Ha cropone | Ha cropone | Ha cropone
e e 10,5 6,3 10,5 6,3
2 Pacu. Harpyska,kBA 3925,86 3882,5
3 Ip = Sp/(+/3 “Un),A 215,87 359,78 213,48 355,8
4 IAB = SAB/(\B “UH),A 432,42 720,7 427,64 712,73
5 FOK = IP /jpx,MmM2 179,89 299,82 177,9 296,5
6 _ PoKas= 360,35 600,58 356,37 593,94
= IP aB /jpk , MM2
7 Cranp.ced., MM2 3*240 3*185 3*240 3*185
8 IJIOIT,A 3*250 3*250 3*250 3*250
9 | FMIN= WCTz' e e, 126,06 59,39 126,06 59,39
MM
10 [Ipunsaroe ceuenue, Mm2 3*240 3*185 3*240 3*185

[Ipu npoBepke kabeneil ycTaHOBJIEHO, YTO Kabenu, mposoxeHHsle oT PII-3 mo tpanc-

(dbopmaTopoB cBs3u U 0T TpaHchopmaropoB cBs3u 10 PII-5, ynoBneTBopsitoT BceM TpeOoOBaHU-

SIM TIPOBEPKH.

3.2.3 IIpoBepka yCTaHOBJIEHHBIX BBICOKOBOJIBTHBIX BBIKIIFOUATENIEH

n pa3LeI[HHHTeJ'IeI>i

IIpu npoBepke BeIKIItOUaTenen cornacHo [7;8] HeoOxoauMo ydyecTh 12 pa3nuyHbIX Ha-

paMeTpPOB, HO, TAK KaK 3aBOAAMU-U3TOTOBUTCIIAMHU TapaHTUPYCTCA OIPCACIICHHAA 3aBUCHU-

3™
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MOCTb HEKOTOPBIX I1APaMETPOB, JOIYCTUMO IPOU3BOJIUTH IPOBEPKY BBIKIIIOUATENICH 110 BaK-

HEWIINM [1apaMeTpam:

- 110 HanpsokeHuio yeraBku: Uyer < Uy (3.39)
-0 JUTMTENBHOMY TOKY: lyopy < lpoms (3.40)
-[10 OTKJII0YaroNen cnoco6HocTH: Imax < lgoms (3.41)

B nepByro oyepenp npou3BOAUTCS MPOBEPKAa HA CUMMETPUYHBINA TOK OTKJIFOYEHMS 10

YCJIOBHIO:

In.t < lyrk mom (3.42)
3aTemM TpOBEPSETCS BO3MOKHOCTh OTKIIOUCHUS allepHOMUECKON COCTABJISIONIEH TOKa

K3:
ia.t < ia.rom = V2 * Byt * lork.rrom /100; (3.43)
r1e iy goy—HOMHUHAIBHOE JJOIyCKaeMOe 3HaYEeHHE alepHOINYECKON COCTaBIAIOMEeH B OTKIIIO-
Ya€MOM TOKE JUIsl BpeMeHH t, KA;
By — HOPMHUPOBAaHHOE 3HAYEHHE COAEPKAHUSA aNEPHOANIECKON COCTABIIAIONIEH B OTKIIIO-
gyaeMoM TOke, %o;
I5 t — areprogudecKast cocTaBisronmas Toka K3 B MOMEHT pacXoIeHUsI KOHTAaKTOB, KA;
t - HaumeHbIIee BpeMs OT Havana K3 10 MoMeHTa pacXoXACHUS Tyroracsiuux KOHTaKTOB
t=tc3+1tcp;
rae t; 3 — MUMHMMaJIbHOE BpeMs JACHCTBUSA peneliHoi 3amuTsl, {c.3=0.01c;
t. g — COOCTBEHHOE BpeMsl OTKIIFOUEHHs BBIKIIFOUATEs, C;
[To BKITFOUArOIICH CLIOCOOHOCTH MPOBEPKA MPOBOJIUTCS IO YCIOBHUIO:
iy < g
Im.0 < lggps
rae iy — ynapubiil Tok K3 B nenu BeIkitouaTens, KA ;

In.0 — HayanpHOE 3HAYCHHE TIEPUOANYECKON COCTABIISIFONICH TOKA B II€TH BBIKIIOYATE-
I8, KA;

|gx; — HOMHHAIBHBIN TOK BKIIOUEHHs (JEHCTBYIOIEE 3HAUEHHE MEPUOANYECKON CO-
CTaBJISIOIICH), KA

Igyr — HAUOOBIIHMI MUK TOKA BKJIIOUECHUS, KA
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Ha snextpoaMHaMUYECKyI0 CTOMKOCTH BBIKJIIOYATEb IPOBEPSETCSA IO IIPEAEIbHBIM

CKBO3HBIM ToKaM K3:
Im.0< | g, (3.44)
by < i, (3.45)
T7I€ iy — HAMOONBIIME MK (TOK JJIEKTPOIMHAMUYECKON CTOMKOCTH) MO KaTalory, KA;

| g — ACHCTBYIONIEE 3HAYCHUE IEPUOMYECKOM COCTABIISIONICH PE/IEIBHOTO CKBO3HOTO
Toka K3, KA.

Ha TepMuueckyro CTOMKOCTh BBIKIIIOYATENb IPOBEPSAETCS MO TEIIIOBOMY UMITYJIbCY TO-

kxa K3:

By = "% (tone + Ta) = 13,77%(0,1 + 0,2) = 56,88 KA (3.46)

By < lrep? * trep: (3.47)

. 2
rae By — rernoBoit mMiynse Toka K3 mo pacdery, kA“xc;
ITep - CpEeIHEKBApaTUYHOE 3HaYCHHE TOKa 3a BPeMs €ro MpoTeKaHus (TOK TepMHUYECKON

CTOMKOCTH) TIO KaTaJloTy, KA,

CocraBisieM CpaBHUTENbHYIO TaOJMUIly PAacCUETHBIX U KaTaJOKHBIX JAHHBIX, KOTOpbIE

JIOJDKHBI OBITH BBIIIE COOTBETCTBYIOIIUX PACYETHBIX [6].

Tab6numa 3.3-IIpoBepka ycTaHOBJICHHBIX BBIKIIOUATEICH M pa3beIMHUTEEH

Karanoxubie JaHHBIC
PacueTHnbie JaHHBIC

Bremximrouarens BMITD-10-1600 31-

5v3 Paswenuuurens PB-10
Ucp =10,5 kB Urom=10 kB Urom=10 kB
Imax=546,2A lHOM=1600 A lHOM=1000 A
Im.t=13,77xA lork.HOM=31,5 KA -
12=11,7 KA ia.HoM="2-Bu-loTk. HOM/100=

=v2-20-31,5/100=18,91 kA

\/5 It + ix= \/5 lotk.HOM (1 + BH/100 ) =

25,47 xA =53,45 kA

Im.o=13,77 kA | mua = 31,5 kA -

1y=37,9 kKA i tuE=80 KA immHE=63 KA

Bk=56,88KkA2-c |Tep2XtTep:102X4=4OOKAZC |Tep2XtTep:252X4:25OOKA2C
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BeikirodaTenu npoxoasT yCIOBHsI IPOBEPKH, OJHAKO B paboTe Mpeiarar 3aMEHUTh
¢u3nveckn 1 MOpaibHO ycrapeBuine Bbikmouyarenu BMIID-10-1600 31-5Y3 na BB3-10-
31,5(20)/630-3150 YXJI2.

3.3 IIpoBepka ycTaHOBJIECHHBIX TPAaHC(POPMATOPOB TOKA U TPAHCPOPMATOPOB

HaIps>KCHUA.
3.3.1 IIpoBepka TpanchopMaTOpoB TOKa

Tpancdopmarop Toka (TT) npeaHazHayeH Il yMEHBIIIEHUS IEPBUYHOTO 3HAYCHUS TO-
Ka J10 3Ha4eHMi, HarboJiee yIOOHBIX AJIi U3MEPUTEIbHBIX MPUOOPOB U peie, a TakkKe JUIsl OTl-
peaesIeHns eneld M3MEPEHHUs] M 3allUThl OT NIEPBUYHBIX LeNel BICOKOro HanpsbkeHus. TT yc-
TaHABJIMBAIOT B 3aBUCHMOCTH OT CXEMbI CETH U TPeOOBaHUMN pesIeHHON 3alIUThl U U3MEPUTEI b-
HOM cHCTEMBI B IBYX WIH TpeX ¢a3zax.

[TpoBepsitoT MX cOTIIACHO [ 7] IO MaKCUMAaJIbHOMY pabo4eMy TOKY U HOMHUHAJIBHOMY Ha-
MPsDKEHUIO, Harpy3ke NepBUYHON M BTOPUUYHOM KaTylIeK, Ki1accy TOUHOCTH, JAOMYCKaeMOoM IMo-
TPEIIHOCTH U TPOBEPSIOT HA TEPMHUYECKYIO W JUHAMHYECKYI0 YCTOMYMBOCTh K Tokam K3.
TparchopmaTopsl TOKa IPOBEPSIOT MO KPATHOCTU JIEKTPOJMHAMUYECKON M TEPMUUYECKON yC-
toitunBocTH (K, K.

BHCKT];)OI[I/IHaMI/I‘ICCKaH YCTOP'I‘IHBOCTB BBITIOJIHACTCS, €CIIN

KHHH = iy,f:[ / \/E “lHom 1 (348)

nim

Ko ~/2 o 1 > s, (3.49)
rae KHHH 3a4a€TCiA B KaTajJlorax Ha TpaHC(bOpMaTOpBI TOKa,
ljoMm 1 — HOMUHAJIBHBIN TIEPBUYHBIA TOK TpaHCPOpMaTopa TOKa.
KpatHocts Tepmuueckoit ycroitunBoctu K; TpanchopMaTopoB TOKa COOTBETCTBYET
BpEMCHU 1c 1 Takxe 3a4a€TCA B KaTaJjiorax. YcmoBus TepMH‘ICCKOﬁ YCTOﬁQHBOCTH TpaHC(i)Op—

MaTopOB TOKA BBINOJIHAETCS, €CIH
It = Inom1 "Ki > lyer Ve (3.50)
HomuHansHast MOIIHOCTE BTOPHYHOM 0OMOTKH TpaHc(hopMaropa Toka S; J10JuKHa ObITh

HE MEHEE CyMMBI MOILHOCTEH, noTpebisieMoil npudbopamu Sy, ¥ MOLIHOCTHU, TEPSIEMOH B IpO-

BOJax U MICPEXOJHBIX KOHTAKTAaX.
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rae Ryp - conporusnenue npudopos, OMm;

Stip - MOIITHOCTH MOTpedIsiemMast mpudopamu, B-A;

2 > o
|2 - BTOPpUYHBIM HOMHUHAJIBHBIN TOK , A.

Rup = 6,1/5° = 0,244 Om

S2>Sup+ 1% (tp + 1) (3.51)
rne  Inp, I« — CONMPOTUBIICHUE IPOBOJOB U KOHTAKTOB.
Tabmuua 3.4-Bropudnas Harpy3ka Tpanc(opMaTopoB TOKa
[Ipubop Tun Harpyska TT, BA
A B C
Amniepmerp 2377 0,1 - 0,1
CueTunk
AKTUBHOH CA3 - U674 2,5 - 2,5
SHEPTUU
CueTunk
pEaKTUBHOM CP3 - 11673 2,5 - 2,5
SHEPTUU
Barrtmerp J1-335 0,5 - 0,5
Bapwmetp - 335 0,5 - 0,5
NTOT'O 51 - 51
Oo61i1ee conpoTrBIeHUE MPUOOPOB OJHON (a3bl:
Rup = Stp/ 1%, (3.52)

COHpOTI/IBJ'IeHI/Ie BCEX IMEPCXOAHBIX KOHTAKTOB IIPHUHHUMACTCA pPAaBHBIM 0,1 OM, TOrga

wp = (S2-Smp - 15 1) /127, Om

rop = (10— 6,1 - 5* 0,1) / 5° = 0,056 Om

Paccuuraem MNpEaACIIbHYIO JUINHY Ka6en$1, M:

L wpen =F " 1p / ¢,

JOIYCTUMBIE CONPOTUBIICHUS MPOBOJIOB MEXKY TpaHCPOPMATOPOM TOKA U MPUOOPAMHU:

(3.53)

(3.54)
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TJIe ¢ - yAeIbHOE CONPOTHUBIICHNE MaTepHaia mposoaa, OM/m;

2
F- ceuenue mpoBoja , MM.

L 1pex = 2,5 0,056/ 0,0283 = 4,9 m

Tabmuma 3.5- [IpoBepka TpanchopMaTopoB TOKa

TIIOJ 10 - Y3
Imaxpas= 546,2 A I, =1000 A
UHOM =10xB UHOM =10xB
l,, =37,9 KA Kyu= 69;
imax: Kz{m—l' \/E 11=69- \/E 1:97,6 kB
Ity = 13,77-1,5 = 20,955 kA”c Krep= 27;
trep' (Krep 11)° = 3+(27-1)* = 2187 kA”-¢

C y4eToMm pacCUMTaHHOW MPEAeTHbHOW JJIWHBI KaOens I YCTaHOBKH MPUOOpPOB ycTa-

HOBJIEHHBIN TpaHchopmaTop Toka TIIOJI10— Y3 ynoBneTBopsieT BCEM YCIOBUSM MTPOBEPKHU.

3.3.2 TIpoBepka TparchopMaTOpPOB HAMPSHKEHUS

Jlia BKItOYeHHsT OOMOTOK HampsKEHHUS] U3MEPUTEIbHBIX MPUOOPOB MPUMEHSIOTCS s-
TU- cTepxkHeBble TH ¢ IByMsI BTOpUYHBIMU OOMOTKAMH: OJTHA CIYXHUT JUIsl BKIIOUECHUS U3Me-
PUTENbHBIX MPUOOPOB, Ipyras Ijs BKIIOUEHUS NMPpUOOpPOB KOHTpois uzoisuuu. TH craBsTcs
Ha KKJIOM CEeKIMH, a TaK )K€ Ha Pe3epBHOM cucTeMe COOpPHBIX IIMH U CIYXKaT AJs MUTaHUS
CUETYMKOB BCEX OTXOJAAIIUX OT CEKIIUH JTUHUIA.

[IpoBepstoT cornacHo [7] WX MO HOMHUHAJIBHBIM MapaMeTpam: Kiaccy TOYHOCTH, U Ha-
rpy3Ke, ONpeAensieMoil MOIIHOCThIO, KOTOpasi MOTpedIIseTcss KaTylIKaMU AJIEKTPOU3MEPUTEIb-
HBIX TPUOOPOB, MOJKIIOYEHHBIX K JaHHOMY TpaHchopMaTopy.

HomunanbHas mouiHocTs TpaHchopMaTopa HaIpsDKEHUs J0JDKHA OBITh paBHA HIIU
00JIbIlIe CyMMapHOW aKTUBHOM M PEaKTUBHON MOIIHOCTH, NOTPEOIsieMOoi napayienbHbIMU Ka-

TYIIKaM# IPUOOPOB U peTie.

Sy :\/(z S ,pu6 “COS Py f - \/(z S pus *SIN gonpmf (3.55)

Syy =182 +29% =34132 BA
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Tabnuua 3.6-Bropuunas Harpy3ka TpaHC(OPMATOPOB HATIPSHKEHHS

Oo6mas notped-
Sognoit | Ywucno . Yucno JIsieMasi MOIII-
[Tpudop Tun o0m. 00MOTOK Cose | Sing npuo. HOCTh
P.Bt | Q,BAp
Barrmerp | -335 1.5 2 1 0 1 3 -
Bapmerp J1-335 1.5 2 1 0 1 3 -
CyeTunk CA3-
AKT DL 11674 3 Br 2 0,38 | 0,925 1 6 14,5
CyeTunk CP3-
peak. o1 11674 3BT 2 0,38 | 0,925 1 6 14,5
Hroro 18 29

Tabnuua 3.7- YcnoBus npoBepku TpaHchopMaTopa Hanps>KEHUs

PacueTHbIe BeTMUHHBI Karanoxusie nanneie TH | YcnoBus Bei6opa
HTMU-10

Ucern = 10 kB U,= 10 kB

S;=34,132 BA Sy =200 BA Show = S2

N3 Tabmuuer 3.7 BUgHO, YTO ycTaHOBIEHHBIN Tpancpopmarop HTMU-10 ¢ kmaccom

TOYHOCTH | yTOBIETBOPSET BCEM YCIOBUSM MPOBEPKH.

BriBog mo pazgeny 3: mpu mpoBepKe OCHOBHOTO CHUJIOBOTO OOOpYyIOBaHUS 10 HArpy-

30YHON CIIOCOOHOCTH U Ha TEPMUYECKYIO U TUHAMUYECKYIO YCTOMYUBOCTH ObLIIO YCTAHOBIIEHO,

YTO BCC BBICOKOBOJIBTHBIC aIlIiapaTbl U TOKOBCAYIHINE YaCTHU CUCTEMbI 3J'I€KTpOCH36)KeHI/I${ nexa

COOTBETCTBYIOT NPEIBABIIIEM K HUM TpeOoBanusm [1Y 3.

Opnako B paboTe mpemiaraerTcsi 3aMEHUTh MOPAILHO M (PH3MUECKU YCTAPEBIINE BBI-
kmouarenu  BMIID-10-1600 31-5Y3 wa Oonee coBepmieHHble M HOBhie BbD-10-
31,5(20)/630-3150 YXJI2.
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4. Pacyer mnapameTpoB cpalaThIBaHUS MHUKPONPOLECCOPHON 3alllUThI

«Micom P632» tpancpopmaropa TJTHC-10000/10

B stom pazgene, npemiaraercs 3ameHuTh aud. 3amuty J3T-11 Ha MUKpOTIPOLIECCOPHYIO
KomIuiekca «Micom P632y». VcerpoiictBa muddepennmansaoit 3ammurel cepun MiCOM P632
MpeAHa3HAYEHBI IS BBITIOJIHEHUS OBICTPOI M CENIEKTUBHOM 3alIUTHI OT KOPOTKUX 3aMBbIKAHUN
B TpaHc(hopMaTOpax, IBUTATENSIX, TEHEPATOPax M APYIHX AIEKTPOYCTAHOBKAX, C ABYMS, TPEMS
WJTU YETHIPEMSI OOMOTKaMH.

[locnennee necaruneTre XapakTepU3yeTcsl IIMPOKUM MPUMEHEHUEM B peselHOH 3a-
umTe mUPpoBON (MUKPOIMPOIIECCOPHOMN) TEXHUKH. DTO OOYCIOBJICHO CYIIECTBEHHBIMU
MPEUMYILECTBAMHU MOCIEIHEN IO CPABHEHMIO C JIEKTPOMEXaHUUYECKUMHU U 3JIEKTPOHHBIMU
P3. B wacTHOCTH, 3TH IPEUMYIIIECTBA 3aKITIOYAIOTCS B CIIEAYIONIEM:

- TOBBIIICHNUN aNMapaTHOW HAaJEKHOCTH, Macchl U rabapuTOB YCTPOICTB Oiaroaaps Cyiect-
BEHHOMY YMEHBIIIEHUIO YHCIIa UCTIOIb3YEMbIX OJIOKOB U COETUHEHUI;

-CYIIECTBEHHOM IOBBIILIEHUU y100CTBa OOCIY)KUBaHHUS U BO3MOXHOCTH COKpaIlleHUs] 00ciy-
YKUBAIOLIET0 MepCoHana;

- pacHIMpPEHUH U YITYy4IIEeHUH KayecTBa 3alIUTHBIX QYHKIUN (1yBCTBUTEIBHOCTH, CEICKTUBHO-
CTH, CTATUYECKOW M TMHAMUYECKOW YCTOMUYUBOCTH (DYHKITMOHUPOBAHUS ),

- BO3MO>KHOCTH HEMOCPEACTBEHHOI PEruCcTpaluy MPOLECCOB U COOBITUI U aHanM3a BO3HUK-
LIMX B YHEPrOCUCTEME MOBPEKACHUM;

- IPUHLMIKAIBHO HOBBIX BO3MOXHOCTEH yIpaBieHMs 3alUTON U Mepenadyd oT Hee uHop-
Malliu Ha reorpauuecky yJaJeHHbIe YPOBHH YIIPABJICHHUS;

- TCXHOJIOTUYHOCTH ITPOU3BOJCTBA.

Tabnuma 4.1 - OcHoBHbIe TexHUUEcKUEe qaHHbIe TpaHchopmaropa TAHC10000/10

I[Ipenen Sroms Usow KB Horepu, Ue | x, Cxena
T erynuposanust | kBA KBT % % COCAUHCHUS
peryP BH HH PP | 0 0OMOTOK
1 2 3 4 5 6| 7| 8 | 9 10
TJTHC-
10000/10 +9%x1,78% 10000 | 10,5 6,3 12| 60 | 8,6 | 0,75 v//11

3™
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Tabnuma 4.2-VicxoqHple JaHHBIE U TApaMETPhI COTIIACOBAHUS TOKOB CTOPOH TpaHchopMmaTopa

HaunmenoBaunue

BCINYUH

dopmyna s orpe-
ACJIICHUA

YwucaoBbIe 3HAUCHUS IJIsL CTOPOH

10,5 xB

6,3 kB

HomMmuHanbsHBIN TOK,
COOTBETCTBYIOIIUI
MPOXOJHOM MOIIHO-

CTH

S

HOM

| = Swem
HOMBH \/g ) U .

10000
1,73*10,5

=550,51

10000

—————=917,5A
1,73*6,3

Tox tpéxdasznoro K3
Ha BTOPUYHBIX 3aKHU-

max T

11880A

CxeMa coeIMHEHUA
00OMOTOK CHIIOBOTO

TpaHnchopmaTopa

Cxema coeqMHEHUA

oomoTok TA

Koaddurmentor
Tpanchopmarun TA

600

1000

YcTaHoBKa KOMITEH-
caruu (pazoBoro

cIBUra

Y/Y—-0-0°

A/Y —30°

BTOpI/I‘{HHe TOKH B
IJ1€4ax 3allluThI

lHOM.B.T.

549,9*5 _

600 4>

916,4*5 _

1000 4>

Koaddumuent kop-

PEKIOUH 110 TOKY

3)
—=11
4,5

3)
—=11
4,5

Homunansusie Toxku T

C Y4€TOM KOPpEKLUU

5A

S5A

4.1 Bbr6op mapamMeTpoB MEPBOTO YU4aCTKa XapaKTEPUCTUKU CpadaThbIBaHUS

Benuunna ,Z[I/ICI)CI)CPCHI_[I/IEUIBHOFO TOKa Cpa6aTBIBaHI/IH 3aIlllUThl HA IICPBOM YYaCTKE Xa-

PAKTCPUCTUKU ONPCACIIACTCA UCXOAd U3 YCHOBI/Iﬁ HeCpa6aTLIBaHI/I$I 3alllUMThl B HOMHHAJIb-

HOM PCKUME pa60TBI CHJIOBOI'O TpaHC(bopMaTopa .
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[lepBuuHbBI MUHUMAJIBHBIA TOK CpaOAaThIBAaHUSI UyBCTBUTEIBHOIO OpraHa 3alllUThbl IIPU
OTCYTCTBUH TOPMOKEHHUSI OIIPEAECIAETCA CAEAYIOIMMU YCIOBUAMMU:

a) OTCTPOIIKa OT PaCYETHOIO TOKa HeOalaHca B HOMUHAJILHOM HAarpy304YHOM PEXUME:

Id 2 KOTC : IHE,PAC‘J.HOM,
rae l¢> - Tok cpabaTbIiBaHUs 3aIIUTHI HA IEPBOM Y4YaCTKE;

Korc — k03 durment orcrpoiiku (1,2+1,5);

|5 pac rom, = IJ/LIE + IZE + I;Z;

rne |1/L,5 - COCTaBJISIIOIIAS] TOTPEIIHOCTH OT TpaHchopMaTopa TOKa;
|ZE - COCTaBJISIIOIIAsl MOTPEIIHOCTH OT padoTsl PITH;

1
|,/ -cocTaBnsromas norpemsocTy, 06ycioBIeHHas HTU(YPOBLIM BHIPABHUBAEM ILjIEY.

&%

II/{E = KOﬂH 'KA m

N yonr., (4.1)

rae Kogn-Ko3GOUIMEHT, Y4HUTBHIBAOIUI OJHOTHIIHOCTH TpaHcpopMmaTopa Toka. B
muddepeHnanbHbIX 3alIUTax OepeTcs paBHBIM 1;
Ka- x03ddunmeHT, yauTsIBaroONuii anepruoInuecKyo COCTaBIISIONIYIO B TOKE, OepeTcs

paBHBIM 1;

&% - morpemmHOCTH TpaHcHOPMATOPOB TOKA, Oepercst 10%.

,  AU% (4.2)

-
HE HOM.T.
100
AU % - 3nauenue B % IMOJIOBUHBI CYMMapHOTO JIMara3oHa perylupoBaHus HAIpsSKEHUS
TpaHcopmaTopa.
Il 3%

COFHaCHO CKOMCHIAIIUN (DUPMBI IHE = . IHOM,T,
P Pup 100%

Takum oOpaszom,

L 10% 12% 3%
100 100% 100%

1, 212:025-1,,,,, =031, , =03-549,9=164,97 A

N o 7. =0,25-549.9 =137,48 o

I HB.PACY .HOM .

C ompeneneHHbIM 3anacoM MokHo nipussts 1y, >0,35-1,,,,, =0,35-549,9=192,47 A

6) OTCTpOﬁKOfI oT 6p001<a TOKAa HaMaronn4rMBaHuWs MPU BKIIFOYCHUU 100 HATIPSIKCHUC.
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JIJiss OTCTPOMKHM OT TOKAa HAMArHWYMBAHHSI MIPH BKJIFOUYEHUU TpaHCHOpMAaTOpa B TEPMH-
Hasie Micom P632 ucnonb3yercs 6JOKHPOBKA 10 BTOpO# rapmonuke. [Ipu 3tom B nudde-
PEHLIMAIBHOM TOKE OIPEIEISAIOTCS COCTAaBISAIOLIME OCHOBHOM M BTOPOW TapMOHHUK. Eciu
OTHOIIIEHHUE TOKA BTOPOU TaPMOHHUKU K TOKY OCHOBHOW TapMOHUKH MPEBBIIIAET YCTABKY, TO
npou3BoauTCs OnokupoBka cpadbareiBanus 3T mo BeiOOpYy:

-00111a51 110 BCEM TPEM(ZIBYM ) U3MEPUTEILHBIM CUCTEMaM 3alllUTHI;

-CEJICKTUBHASI — JIsl CHCTEMBI, B KOTOPOW BBICOK MIPOILIEHT BTOPBIX TAPMOHHUK.

Kax mpaBumno rpanuieit KoHIia NepBOTO y4acTKa U COOTBETCTBEHHO Havalla B y4acTKa,

T.€. Ha4aJla TOPMOKCHUSI, T10JIararoT
lg =05 1007 (4.3)

|, =0,5-549,9 = 274,95 A

4.2 Bp16op mapaMeTpoB BTOPOTO ydacTKa XapaKTEPUCTHKH

VYcTaBKoi#l 11 HACTPOWKH BTOPOTO (HAKJIOHHOTO) y4acTKa XapaKTepUCTHUKH cpada-

bc

THIBAHMS ABJIsAETCA Kod(pdumuenT Hakaona M =1g al= E .

Haxsion Broporo y4actka, T.e. M1, onpenensiercss u3 ycIoBUi HecpabaThIBaHUSI 3alTUTHI
OT TOKOB HebajaHca Mpy MakCUMAaJIbHOM Harpyske TpaHcopmartopa. Kak mpasuiio, Makcu-
MaJIbHBIH TOK TMEperpy3KH, IOMYyCTUMBIA MPU KPATKOBPEMEHHOUN paboTe CHUIIOBOTO TpaHC-

(dhopmaTopa 6epercst paBHBIM 2 |HOM.T.
B orom emyuae |y = Koo (ls + Vs + 1) 2 uous 1
(4.4)
I'ne Kote=1,5
I, =15-(01+012+0,03)-21,,,,, =0,75-1,,,,, =0,75-549,9 = 412,434
Takum oOpa3zom Haxoaum M1:

KOTC'I _Id

HO .pacu.nepezp

ml=
21 wour. ~ ra (4.5)

rae Korc=1,5;
|

HE. pacunepezp. “TOK HEOANaHca 1pu 2 |HOM.T.

IRl' TOK Ha4aJla TOPMOKCHHUHA ,

l4 =0,35* lgomT.-TOK yCTaBKH MEPBOTO Y4acTKa.
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0’75 ) I Homam 0’35 ) I HOM.m
m1: M. M.
2 I HOM.T. — O’5| HOM.M
Ml = 0,75-549,9 - 0,35-549,9 0,27

2-549,9-0,5-549,9

C HEKOTOPbIM 3amacoM BeicTasisieM 0,3

4.3 BpIOOp HaKJIOHA TPETHETO YIaCTKA XapaKTEPUCTUKU

Haknon Tperbero ydactka BbIOMpaeTCsl U3 yCIOBUS HecpaOaThIBaHUS 3alllUThl MPU
MaKCHMaJIbHOM ToKe TpexdasHoro BHemHero K3 .

W3 ncxomHbIX JaHHBIX 19k ma munax 6xB, nmpuBenennslii k 10xB

3
I 11880 516
I, 5499 (4.6)
c% AU 3%
,_ 15- (Kong 'Ka '100 + 100 + 100) -216- IHOM.T. _0’75|H0M-T-
torma MZ =
2161 onr =2 you 4.7
rac KOHHZI, Ka:2-
o 15-(1-2-01+012+0,03)-21,6-549,9-0,75-916,4 0,29

216-916,4—-2-549,9

MosxHo npussTs 0,3

4.4 Bp16op nmapameTpoB auddepeHIHnaIbHON OTCEUKH

JuddepennnansHas oTcedka cpadaThiBacT HE3aBUCUMO OT TOPMO3HOTO TOKa M obecrie-
yuBaeT Oosiee ObIcTpoe cpabaThiBaHME 3aIIMTHI Ipu OonbmuX Tokax K3 B 30HE 3amuThl
[21].

ITo pexomeHganuu GUPMBI U ONBITHBIM JaHHBIM MPU SKCIUTyaTaluu JudQepeHnnaib-
HBIX 3aIIUT YCTaBKY 3TOM 3alIUThl MOXHO MPUMEHATH lg >>>=6*lyom.T.

lg >>>=6*549,9=3299,4 A
Takum o6pazom B tepmunane «Micom P632» musa JI3T HyxHO HaOpath Cleayronue

YCTaBKH:
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l4 >=0,35* lgom.t; l4>=0,35* 549,9=192,47 A;

lg >>>=6*lgom.T.; lg >>>=6%*549,9=3299.4 A,
Ir1=0,5* oMt Ir1=0,5%549,9=274,95 A,
Ir2=2,0*lnom ., Ir2=2,0*549,9=1099,8 A.
m1=0,3;

m2=0,4.

4.5 BpI00p ycTaBKM BCIOMOTATEIBHBIX 3alIMT TpaHCchopmaTropa

4.5.1 MT3 ot cBepxTokoB Ha cropoHe 10,5 kB

MT3 oT cBEpXTOKOB yCcTaHaBIUBAKOTCS cO cTOpoHbI 10,5 kB. Jlyis1 mOBBIIIEHUS] 4yBCT-
BHUTEJIBHOCTHU 11€J1eCO00pPa3HO BBIKIIIOYATh ATH 3AlIUTHI ¢ KOHTPOJIEM HampspKeHus (OJIOKH-

POBKa MUHMUMAJILHOTO HaNpsKEHUs)

KOTC ) IPAE.MAX.T.

IC3

Ky (4.8)
rae Korc=1,3 —xo3ddurment orcrpoiiku;
1,3-549,9
=" " =722,09
“ =099 A

I PAE MAX.T.- paboumii MakcUMalbHBIM TOK TpaHchopmaropa. M3 ycmoBuit paboThl

naHHOTO TpaHchopmaTtopa npeanonaraetes |, . 7 =1,4%lnomt;

Kg-ko3ddunuent Bo3sparta. s mudpossix pene Kg=0,99.

Tipu |y =54994, 1., =184-5499-1011,824

Breimepkka BpeMeHH 3amuThl tc3 OTCTpamBaeTcs OT MAaKCHMAJIbHOM BBIJICPIKKH
BPEMEHH 3aluT NpucoeauHenuii k munam 10,5 kB.

N3 mannpix mo T MakcuManbHas BbIJIEPKKAa BPEMEHHU 3alllMT MPUCOSAUHEHUH 1,5 C.
Torma tc3=1,5+0,5=2c.

UyBCTBUTENHHOCTD 3aIIUTHI IPOBEpsieTCs MO TOKY AByxda3zHoro K3 B koHIe camoro
JUIMHHOTO y4acTka npucoeanHenus k muHam 10,5 kB. B atoMm ciaydae koaddunneHt qyBeT-
BUTEJILHOCTU HE JOJDKEeH ObITh MeHee 1,2. Ecnu cBefeHuii Mo NpucoeIMHeHHUsIM HET, T0CTa-
TOYHO MPOBEPHUTH UYBCTBUTEIHHOCTH MO TOKY ABYX(aszHoro K3 Ha mmHax Tpanchopmaropa

10,5 kB. B aTom ciydae ko3 puiimeHT 4yBCTBUTEILHOCTH HE JI0JDKEH ObITh MeHee 1,5.
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I (2)
_ K3

K 4.
17K, (4.9)
1% =0,86-1%) (4.10)

12 =0,86-11880 =10216,8 A;

10216,8
= — =10,09

17101182 >> 1

I[Ipu tpanchopmarope Toka ¢  Kra=1000/5 ycTaBKa peie  COCTaBUT

lep=(1011,82%5)/1000=5,06 A.

4.5.2 MT3 ot neperpy3ku
3anmTel OT MEPEePry3KH JOCTATOYHO YCTAaHOBHUTH HAa CTOpOHax 6 KB, 3amIuTHI Kak mpa-

BUJIO pabOTalOT Ha CUTHAJL.

_ KOTC ) IHOM.T,

l., =
Cc3 K
B

(4.11)
l; = M =1018,22 A
0,99
Tox cpabatbiBanust pene
R

Bpewmsi cpaGaThiBaHUs 3aIIUTHI OT MEPETPY3KH MOYKHO yCTaHOBHTH 9-10 c.
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Tabnuua 4.3 - Kapra ycraBok cucremsr «Micom P632»

HaumenoBanue Pexomennyemas
[wnana3on
GbyHKITIN yCcTaBKa
1 2 3
HomunanbHbIe JaHHBIE TPaHCHOPMATOPOB TOKA U HANPSHKCHUS
IHOM.Ta .11epB cO CTOPOHBI A 1-50000 A 600
(dpazusre)
IHOM.Ta. IepB co ctopoHsl B 1-50000 A 1000
(pazubre)
UHOM.TH 1iepB 0,1-1500 xB 10
IHoM.ycTp. CTOpOHBI A LA/5A 5
(BTOp.TOK)
IHoM.ycTp. CTopons! B LA/5A 5
(BTOp.TOK)
UHOM.TH. BTOD. 50-130 V 100
HomuHaneHbIe TaHHBIE TpaHChOpMaTopa
UHOM.TH. ITepB., CTOpoHa A 0,1-1500 kB 10,5
UHOM.TH. 1iepB., cTopoHa B 0,1-1500 kB 6,3
MougHocTts Sreb 0,1-5000 MBA 10
['pynna coennHeHni CTOPOH 0-11 11
A-B
JnddepennnanbHas 3ammra ot Mexaydasnbix K3
Id>PSx 0,1—-2,5 Iref 0,3
[d>>PSx 5 — 30 Iref 6
ld>>>PSx 5 — 30 Iref 6
m1PSx 02-15 0,3
m2PSx 04-15 0,4
Ir1PSx 0,5
Ir2PSx 1,510 Iref 2

MT3 ot cBepxTokoB Ha ctopoHe 10,5 kB

Ic.3.cropona A 1,84 laom.7=1011,82 A
Ic.p.cropona A 5,06 A
tc.3.ctopona A 2¢C

Ku 10,09

MT3 ot neperpy3ku

Ic.3.cropona B 1,1 lmom.T =1018,22 A
Ic.p.cropona B 51A
tc.3.ctopona B 10c

5. DxoHOMMYECKAs YacCTh

Jlucr
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[TockonbKy B pe3ysbTaTe HCCIEIOBAHHS CXEMBbl JIEKTPOCHAOKEHHS 1IeXa MPUILIH K
BBIBOJIY O HEOOXOAMMOCTH 3aMEHbl MOPAJIbHO U TEXHUYECKH yCTApPEBIIMX BaKyyMHBIX BBIKJIFOUATE-
JIeil Ha HOBBIE, JJIS1 3TOTO HEOOXOIMMO OIPEACTHUTh 3aTpaThl HA IEMOHTAX CTaporo, mpuoOpereHune
1 MOHTa)K HOBOI'O, TO €CTh OIPEAEIUTh CMETHYIO CTOUMOCTb IpPEAJIaraéMoi peKOHCTPYKLUHU CXe-
MBI.

PekoHCTpyKIusl — 3TO OCYIIECTBIIAEMOE 0 €AMHOMY MPOEKTY MOJIHOE WM YaCTUYHOE IIe-
peobopymoBaHUE U TIEPEYCTPOMCTBO MPOU3BOICTBA C 3aMEHOH MOPAJbHO YCTapeBIIETO U (U3UIe-
CKU M3HOILIEHHOT0 000pYyA0BaHUS. DTO MPUBOIUT K MOBBILIEHUIO YPOBHSI MEXaHU3AIMU U aBTOMa-
THU3allMM TPOU3BOJCTBA, JIMKBUJIAIUHU «Y3KMX MECT», UTO 00ECIEUMBAECT yBEIUYEHHE 00bEMa BbI-
MycKaeMOM MPOIYKIMHM ¢ MEHBIIMMH YAEIbHBIMU 3aTpaTaMH U CPOKaMH, YEM INPU CTPOUTEIHCTBE
HOBBIX WJIH PacIIMpPeHUH NEHCTBYIOUIUX MpEeANpUsTHil. B 1aHHOM ciiyyae yMEHBIIAIOTCS 3aTPaThl

Ha 00CITy’)KMBaHUE U PEMOHT BBIKJIFOUATEIIEH.

5.1 CMmera pacxoJ0B MO 3aMEHE BBIKIIFOUATEIS

CMmera — (pMHAHCOBO-3KOHOMHUYECKUN TOKYMEHT, XapaKTepPU3YIOIIUI Ipeaes TOMyCTUMBIX
3aTpaT Ha COOPY)KEHHE , MOHTaX U MPOoYHe MOArOTOBUTEIbHbIE Pab0Thl, HEOOXOIUMBIE TSI COOPY-
XKEeHUIl 00beKTa B COOTBETCTBUHU C BHIOpaHHBIM MPOEKTOM M BBOJAa OOBEKTa B AKCIUTyaTaruio. B
CMeTax OIpPEAEeNSIOTCS JCHEXHBIe, TPYAOBble U MaTepuUabHbIE 3aTpaThl, HEOOXOAUMBIE ISl BBI-
MIOJIHEHUS OTIPEACTIEHHOTO0 00beMa CTPOUTENbHO-MOHTAKHBIX PaldoT.

CMeTHasi CTOUMOCTD SIBJISIETCSI OCHOBHOM 17151 (PMHAHCHPOBAHUS CTPOUTENILCTBA, pacyera 3a
BBITIOJIHEHUS] CTPOUTEILHO-MOHTAXKHBIX PadoT, OIIaTa pacXxo0B 10 MPHOOPETEHUIO 000PYI0BAHUS
U €ro JJOCTaBKH Ha CTPOMKY, a TAK)KE BO3MEILICHHSI IPOYUX 3aTPaT 3a CUET CPE/ICTB HA KalUTaIbHOE
CTPOUTENIBCTBO.

[IpaBunbHO cocTaBiieHHAs CMETHasl IOKYMEHTAlMs, IPUHATAs U COTJacOBAaHHAs 3aUHTEpe-
COBaHHBIMU OpraHU3alUSIMH (TIOAPSTYMKOM U 3aKa3YMKOM) SIBIISIETCSI OCHOBHBIM M HEU3MEHHBIM
(MHAHCOBBIM JOKYMEHTOM Ha BECh MEPHUO/]I CTPOUTENHCTBA U MPOU3BOJICTBA MOHTAKHBIX PabOT, MO
KOTOPOMY OIICHMBAETCS JESITENbHOCTh CTPOUTENBHBIX OpraHU3aIuil.

CMeTsI moapa3ieNsitoTcs Ha: 0ObEKTHBIE U JIOKAJIbHBIE.

OObekTHas cMeTa-CMETHBIN pacueT, coJepKalinuii pacyer o0beMOB 3aTpat U paboT Ha pa3-
JTUYHBIE BUBI CTPOUTEIBHO-MOHTAXHBIX paboT: mproOpeTeHne o0opyI0BaHUS U €T0 MOHTAX, MPO-
yrie pabOTHI U 3aTPATHI MO OTJEIBHBIM 00BEKTaM CTPOUTENHHOTO KoMIUIeKca. CMeTa cocTaBIseTCs
WHXEHEPOM-CMETUMKOM, U JIOJKHA UMETh HE MEHEe TpeX MOMANMCEH: COCTaBUTENs, TJIABHOIO MH-

JKCHCpA NpCAIIPUATUA, HA KOTOPOM COCTABJIACTCA CMCTA, IPECACTABUTCIIA 3aKa34YHrKa.
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Jlnst ompeneneHuss CMETHOM CTOMMOCTH MCHOJIB3YIOTCSI CMETHbIE HOPMBI M IpaBWUiia Ha
ctpoutenbHbie pabotel (CHull), mpelickypanTsl Ha 000pyIOBaHUE, IGHHUKA HA MOHTaX 000pYI0-
BaHUS, €UHUYHBIC PACLICHKH U HOPMATHUBBI, XapaKTEPU3YIOUIME CMETHYIO CTOMMOCTbH €IUHUIIBI
CTPOUTENBHBIX pa0d0T, BKIIOYasi CTOMMOCTh MaTepUAIIOB, 3apa0OTHYIO IJIaTy pabodux, 3aTpaThl HA
AKCIUTyaTaIMIO UCIIOJIb3YEMbIX MEXaHU3MOB M HOPMBI HAKJIATHBIX PACXO/IOB.

[Ipu cocraBnenun cmetsl «Ha mproOpeTeHrne 1 MOHTaX 3JIEKTPOCHIOBOTO 000PYI0OBAHHMS
coctaBisitoTes J1Ba JIokyMeHTa 1o ['9CHM-2001.I'ocyiapcTBEHHbBIE 3JIEMEHTHBIE CMETHBIE HOPMBbI
(I'>CHM) npeana3HavyeHsl sl ONIpeesieHus] TOTPEOHOCTH B pecypcax  ( 3aTparhl TpyJa pabovmXx,
CTPOUTEIIbHBIE MAIIMHBI, MaTEPUAJIbl) MIPU BBHITIOJHEHUN PA0OT MO MOHTAXY AJIEKTPOTEXHHUECKUX
YCTaHOBOK U JUISl COCTAaBJICHUSI CMETHBIX pacdyeToB(cMeT)pecypcHbM MeTosioM . [[DCHM-2001 sB-
JISTFOTCST UICXOHBIMU HOPMATUBAaMU Ui pa3pabOTKU €AMHUYHBIX PACIIEHOK Ha paOOThI (eepaibHo-
ro , TEPPUTOPHAIIBHOTO, OTPACICBOTO YPOBHEH, MHAUBUAYATbHBIX U YKPYITHEHHBIX HOPM (paciie-
HOK) W JIPYTHX HOPMATHBHBIX JIOKYMCHTOB, MPUMEHSIEMBIX IS ONPEICICHHS TPSIMBIX 3aTpaT B
CMETHOHM CTOMMOCTHA MOHTaXXHBIX PaboT.

I'DCHM oTtpaxkaroT cpeHeoTpaciaeBble 3aTpaThl HA SKCITyaTallui0 CTPOUTEIbHBIX MAllIMH U
MEXaHU3MOB, TEXHOJIOTHIO W OPraHU3aIiio padoT 1Mo MOHTaxy obopymoBanus. [ DOCHM o006s3a-
TEJIbHBI JJIsl MPUMEHEHHUS] BCEMU MPEIIPUITUSIMUA U OpPraHU3alusIMU , HE3aBUCHUMO OT MX MpUHAJ-
JEKHOCTH U (OpM COOCTBEHHOCTH , OCYIIECTBISIOUIUMHU CTPOUTENHCTBO C MPUBJICUEHUEM CPE/ICTB
roCyJIapCTBEHHOTO OIO/DKETa BCEX YPOBHEH M II€JIEBBIX BHEOIOHKETHBIX (DOHIOB.

g ctpoe, puHAHCHUpPOBaHHE KOTOPBIX OCYIIECTBISETCS 3a CUET COOCTBEHHBIX CPENICTB
NpEANPUITHI, opraHu3anuid U puzndeckux auil, [ DCHM HOcAT pekoMeHIaTeIbHBIA XapaKTep.

B nepBom noxymeHnTe, KOTOpbIN Ha3biBaeTcs «JIokaabHas pecypcHasi BEAOMOCThY, CO-
OupaeTcsi cymMMa BCeX PecypcoB, HEOOXOIUMBIX JJIsl IPOU3BOJCTBA pabOT B HATYPaIbHBIX €l1H-
HUIAX U3MEpPEHUsl T.€ B IIT., KT, YeJl.-4ac, Malll.-4., T., ¥ T.J. 110 CIEAYIOIIeH CTpyKType: pas-
nen 1 «3arparbl Tpyna pabo4nx — MOHTaKHUKOB WIIM CTPOUTENEH» (YUYUTBIBAsi CPEIHUM paszpsi
paboOTHUKOB, U3MEPSIIOTCS B UEJIOBEKO — yacax), paszen 3 — « MalIuHbl 1 MEXaHU3MbD», C Tiepe-
YHCIIEHUEM BCEX MCIOJIb3YEMbIX MAIlIMH U MEXaHU3MOB U BPEMEHEM UX HCIOJIb30BaHUS B
Mal.-u., pazaen 4 — «Matepuanb» OCHOBHBIC U IOTIOJMHUTENbHBIE. [IlepeueHs Bcex HeoOXoqu-

MBIX MaTepUajOB, MAllIMH U MEXaHU3MOB, KOJIMUYECTBA YeJl.-4yac 1 Mail.-4. Yka3aH B [ DCHwm-
2001 cooTBETCTBYIOIIEMY BUAY BBIMOIHAEMBIX paboT. [l Ka)Ka0ro BUa MAIIUH U MEXaHHU3-
MOB M MaT€pHAJIOB yKa3bIBaeTCs (P HOpMATHUBA U KoJ pecypca B coorBeTcTBuU [ DCHM-
2001-08. JTanee cocTaBisieTcss UTOTOBasi CBOJKA B HATYpalbHBIX €MHHUIIAX 110 BCEM HEO0XO0-
JUMBIM PECYpCaM, BHECEHHBIM B COCTABJIIEHHYIO JTOKAJIbHYIO PECYPCHYIO BeIOMOCTh. MTorn

MOABOJATCA IO KAKAOMY pa3acily BCCX BUOB O60py,Z[OBaHI/I}I JJIA KaXXJJ0Tr0 HAaMMCHOBAHU A
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MalluH U MEXaHU3MOB, 3aTpaT Tpy/Ja MAIIMHUCTOB U KaKJIOMY pa3psay padouux, BUja mare-
puaioB. JIokanbHast pecypcHasi BEIOMOCTb HE COJIEPKUT JIaHHBIX B JIEHEKHOM BbIPAYKEHUHU,
JUIs [IEPEBO/Ia HATYPAJIbHBIX €IMHUL B IEHE)KHBIE COCTABIISIETCS BTOPOI IOKYMEHT.

Bo BTOpOM JOKYMEHTE, KOTOPBIA HA3bIBACTCs «JIOKAIBHBIA PECYpPCHBIM CMETHBIM pac-
4€T», HA OCHOBAHUM IOJyYEHHBIX B JIOKAJBbHOM PECYpCHOI BEIOMOCTH PE3YJIbTaTOB, IPOBO-
JUTCSL PacueT CMETHOM (JIEHE)KHOM) CTOMMOCTH KOMILIEKCA AJIEKTPOMOHTAXHBIX padoT. s
pacuera oruiaThl TpyJaa pabo4yMX M MAalIMHUCTOB B COOTBETCTBUH C Pa3ps]IOM, MOJIb3YIHOTCA
JAHHBIMU OyXTaJNTepUU WM YCIOBHSIMHM KOHTpPakTa MEXIy paboTojareieM U paOOTHUKOM.
[Tonyuennas cymma HaszbiBaetca @ona Omnatel Tpyna (POT). Ha ®OT nHauucaseTcst cMeTHas
MpUOBLIL B % UM HAKJIAIHBIE PAcXo/abl B % (3aBUCAT OT peajibHOTO MPOU3BOJICTBA).

Jlia onpenenenHus 3aTpaT Ha KaXAbld BUJ MAlllMH U MEXaHW3MOB YUUTBIBAIOT UMYIIle-
CTBEHHYIO NPUHAIEKHOCTh 3TOT0 MEXaHU3Ma: Ul apeHJ0BAHHBIX YUUTBHIBAIOT CTOUMOCTDH |
Manl.-4. ApeH/ibl OJJOTOBOPY apeH/ibl, Al COOCTBEHHBIX — CTOMMOCTh 1 Mami.-4 paboThI IO
JAHHBIM OyXrajTepuu WM IpYyruM HcTOYHHKaM. CTOMMOCTh Ka)KJIOTO BHJA MaTepuaioB (oc-
HOBHBIX M JIOTIOJIHUTENBHBIX) OIpeessieTcsl M0 KaTajoraM 3aBOJIOB-U3TOTOBUTENEH, MPECKy-
paHTaMm (GupM-peanu3aTopoB, Mpaic-TucTaMm WIK JPYTUM HCTOYHHKAM B pealbHbIX LI€HaX Ha
MOMEHT COCTABJICHUSICMETHOTO pacyeTa. B paMkax JUIUIOMHOIO MPOEKTa COCTOBIATH JIOKAJb-
HBI PECYPCHBIM CMETHBIM pacyeT HET BO3MOKHOCTH B CHJIy KOMMEPYECKOUW TailHbl OpraHu3a-
LAH.

B sxonommyeckom pasnmene BKP cocraBum nokanpHYH pecypcHYIO BEIOMOCTH (T.€.
OTIpe/IeNIUM 3aTpaThl HA MOHTaX B HATypaJbHOM BBIPaXXEHHH), & CTOMMOCTH HOBOTO 000pY/I0-
BaHUS B PBIHOYHBIX IIeHaxX [16]

[IpuBeneM NOKaIbHYIO PECYPCHYIO BEJOMOCTb HAa 3aMEHY BBIKIKOYATENIeH

Tabauma 5.1

[udp, Homepa HaunmenoBanue Enunuist KosnnuectBo
Ne HOPMAaTUBOB U paboT u 3aTpar U3MEPCHUs Ha equnuity Obmas
o\l | KOJIbI PeCcypcoB U3MEPCHUs BEITUYH-
Ha
1 2 3 4 5 6
08-01-059-1 JleMOHTa)k MacJICHBIX BBIKIIIOUATEIICH 2
3aTpatsl Tpya yer.-q 3,975 7,95
1 pabouuX MOHTQ)KHUKOB
Cpennuii pa3psia pabdo- qerL.-g 2
1.1 THI
3arpaTsl TpyAa Maliu- qerL.-g 0,505 1,01
2 HUCTOB
3 MarmuHbl 1 MEXaHU3MBI
021102 Kparte! ra asTomo- Man, -4 0,195 0,39
OMIILHOM XOJ1y TIPH pa-
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00Te Ha MOHTAXE TEX-
HOJIOTUYECKOTO 000py-
noBanus 10T
ABTOMOOMIH OOPTOBBIE
400002 TPY30T0IEEMHOCTHIO Malll.-4 0,195 0,39
08T
JleOenxu snekTpuye-
030408 CKHE, TATOBBIM YCHIIHU- MaliI-4 0,115 0,23
em 156,96(16) xH(T)
08-01-059-1 MoHTaX BaKyyMHBIX BBIKIIFOUATEIICH 2
1 3arpathi Tpyaa pao- — 7,95 15,9
YUX MOHTOKHUKOB
11 Cpennutii pazpsig pado- 4
TBI
2 3aTpaTel Tpyza Mamm- | o 1,01 2,02
HUCTOB
3 MarmvHbl 1 MEXaHU3MBI
Kpans!l Ha aBTOMO-
OUJIBHOM XOJ1y TIPH pa-
021102 00TE HAa MOHTAXE TEX- Malll.-4 0,39 0,78
HOJIOTHUYECKOTO 000py-
noBanus 10T
ABTOMOOMIN OOPTOBHIE
400002 T'PY30T0,TbEMHOCTBIO Mari-9 0,39 0,78
no 8T
Jlebenku >mexTpuye-
030408 CKHE, TATOBBIM YCHJIH- Mari-4 0,23 0,46
em 156,96(16) xkH(T)
4 Matepuaibt
101-1977 BOEITBI CTPOUTEIILHBIE C - 1,35 27
raiikamu u manbamu
101-9852 Kpacka KT 0,17 0,34
500-9807 | OXOHUCBATEM MAPKH- | o0, 0,1 0,2
pPOBOYHBIE
101-9925 [Taii0b1 KBaipaTHBIC 1001t 0,04 0,08
NTOI'O no pecypcHol BEAOMOCTH
1 3arpatsl Tpyna pabdo- _— 23.85
YIX MOHTOKHUKOB
2 3arpaTsl TpyAa Maliu- _— 3,03
HUCTOB
[Tponomxenue Tadmust 5.1
‘ ‘ HIudp, HOMepa ‘ HanmenoBanue E quaunist Konnuectso
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No HOPMaTUBOB U paboT u 3aTpar U3MEPEHUS Ha eqununy Oo6mas
n\ll | KOJbI PeCypcoB U3MEpEHUS BEITUYH-
Ha
1 2 3 4 6
3 MarmuHbl 1 MEXaHU3MBI
Kpansl Ha aBTOMO-
OUJIBHOM X0y IIpH pa-
021102 00Te Ha MOHTaXKE TEX- MaliI-4 1,17
HOJIOTUYECKOTO 000py-
noBanus 10T
ABTOMOOMIH OOPTOBBIC
400002 T'PY30T0IBEMHOCTHIO ManI-4 1,17
10 8T
Jlebenku >mexTpuye-
030408 CKHE, TATOBBIM YCHIIH- Mar-u 0,69
em 156,96(16) kH(T)
4 MaTepHaJIbl
101-1977 BOj‘ITI)I CTPOHMTEILHBIE C «r 4,05
raiikamu ¥ maidaMu
101-9852 Kpacka KT 0,51
500-9807 OKoOHIIeBaTENN MapKu- 100wt 0.3
POBOYHEIE
101-9925 [Taii0b1 KBaIpaTHBIC 1001t 0,12

B BeimyckHOW KBanMpUKAIMOHHONW paboTe mMpeiiaraeTcss PeKOHCTPYKIIUS CHUIOBBIX

BBIKIIFOUaTeniell. Heobxoaumpie pacxo/ sl Ha 000pyI0BaHKE MPECTaBICHBI B TabmuIe 5.2

Tabnuua 5.2 - Cmera Ha 060pynoBanue [26]

Ne HanmenoBanue Koi-Bo, CronmocTth, 0e3 OOmas crou-

/i 000pyI0BaHUS IIT. HIC,py6/mT. MOCTb, pyO.
Brikirouarenb BaKyyMHBbIM

1 | tuma — BED-10- 2 124340 284680
31,5(20)/630-3150 YXJI2
6. Texauka 6€30MaCHOCTH
Jlucr
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Oxpana Tpyaga — 3TO CHCTEMa 3aKOHO/ATEeNIbHBIX aKTOB U COOTBETCTBYIOIIHUX UM COIH-
AJIbHO-3KOHOMHUYCCKUX, TCXHUYCCKUX U OPraHMU3allMOHHBIX MepOHpHﬂTHﬁ, 06CCHC‘-II/IBaIOH_II/IX
0€301acHOCTh, COXPaHEHHUE 3I0POBbs M pabOTOCIOCOOHOCTH UYelloBeKa B mporiecce Tpyaa. [11]

AXTyallbHOM TEeMOU B HaIlIe BpeMsI SIBIISICTCS «aHAIU3 OMACHBIX M BPEIHBIX (PaKTOPOB HA
IMPOU3BOJACTBE», TaK KaK CYIICCTBYCT OoJIbIIas BCPOATHOCTb MX BO3HHKHOBCHUS, B JaHHOM
cllyyae B CYIIMJIBHOM IIeXe IIeJUTIOJIO3HOTO 3aBOoja. B YacTHOCTH ecTh OMacHOCTh IOXKapa,
B3pbIBA, MOPAXKCHUA IJICKTPUICCKUM TOKOM H T.A. IloBbIIIEHHEBIC napamMeTpbl MUKPOKJIIMMATa
MOT'YT NpPpHUBOJUTH K BO3HHMKHOBCHUIO O6H_II/IX 1 JIOKAJIBHBIX OHIYHIeHI/If/'I TECILJIOBOI'0O JAUCKOM-
¢dopra, HaNPSHKEHUI0 MEXaHU3MOB TEPMOPETYIALNH, YXYIIICHUIO CAMOYYBCTBUS M NOHMXKe-
HUIO paboTocrnocoOHoCTH. [109TOMY HY)KHO paccMaTpUBaTh 3TOT BOIPOC, YTOOBI MAKCUMAIBHO
YCTPAHUTDb TAKUC CUTyallH.

OnexTpo6e30nacHOCTh — 3TO CUCTEMA OPraHU3ALMOHHBIX U TEXHUYECKUX MEPOTIPUATHI
W CPEICTB, 00ECTIEYMBAIOIINX 3AIIUTY JIOJCH OT OMACHOTO M BPEIHOTO BO3JCHCTBHSI DIICKTPH-
9YEeCKOTO TOKa, SJIEKTPUUECKOH TYTH, IEKTPOMArHUTHOTO IOJIST M CTATHYECKOTO DIIEKTPUIECT-
Ba. Bech AIIeKTPOTEXHUUECKUI TIepCOHAN CYNIMIBHOTO IeXa, 0OCITYy)KUBAIOIIMIA JIEKTPOyCTa-
HOBKH, MPOXOJUT CHEIUaIbHOEe 00ydeHHne Oe30MacHbIM METOJaM padOThl C TOCIETYIOIIEH
npoBepkoii 3Hanuit [IpaBun Texundeckoi sxcrryaranuu (I1TD) [12] u [IpaBun texuuku 6e30-
nacaocTH (ITTH) [13] u mpucBoeHreM orpeIeIeHHOM KBaTH(PUKAIIMOHHOM TPYIIIIHL.

Bce ocnosubie monoxenus [1TD [12], TIpasun mo oxpane tpyaa [13], rocymapcrsen-
Hbie cranaaptel (['OCTwI), XapakTepHble A cCIeU()UKA KOHKPETHOTO MPEIIPHUATHS OTpaKa-
I0TCS B JIOJDKHOCTHBIX HMHCTPYKUHMSAX M MHCTPYKIUSAX IO OXpaHe TpyJa, NPUHATHIE PYKOBO-
JICTBOM MPEIPUATHUS VIS NPEANPUATHUS B IIEJIOM, a B YaCTHBIX CIIy4asX U JUIs KaXKJIOTO 11eXa B

OTACIBHOCTH.

6.1 Kparkas xapakTepucTuka OOBEKTa

[lenmrono3ublit 3aBoa Y cTh-MiMMcKa paciioyios)keH Ha He3aTOIUIIEMOM, HECEHCMUYHOU

TCPPUTOPHHU, T.C. OIIACHBIC ITPUPOIHBIC q)aKTOpLI MMPAKTHYCCKHU OTCYTCTBYIOT.

HaHHOS OpeanpuATUC ABJIACTCA YaCTbIO 0O0IBIIOrO IIPpOU3BOACTBCHHOI'O KOMIIJICKCA,
IMO2TOMY OOJIBIIIOC 3HAYCHHUE I CO3JaHUsA 6HaFOHpHHTHOﬁ B03IIYIJ_IHOI71 aTMOC(I)epBI Ha mpea-
MNpUATUHA UMCCT MPaBUJIbHAA TTIJIAHUPOBKA HpOMI:IHIJICHHOfI IJIOIIaKH. Kopr[yca IIPOMBIIIJICH-
HBIX 1 aIMUHUCTPATUBHBIX 3JIaHuM PAaCIOJIOKECHBI HA TAKOM PACCTOSAHUU, YTO HAKOIIJICHHUEC MC-
KAY HAUMH 3arps3HAOMINX BCHICCTB, HAXOAAMIUXCA B 30HC aBPOHHHaMquCKOﬁ TCHH, IIOJIHO-

CTBIO HCKJIFOUYCHO.
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[IpennpusTie pacnoyiokeHO OT ropoJia Ha pacCTOSHUU 20 KM C Y4€TOM “pO3bl BETPOB .
Bce 00BeKThI, pacmosIoKeHHbIE HA TEPPUTOPUH MPEIIPUATHS, UIMEIOT OTPAXKACHUS U3 CTallb-
HOH ceTku BeicoTOl 1.5M. Ha Teppuropun oTCyTCTBYIOT BCEBO3MOKHBIE OBPAaru U BHIEMKH, KO-
TOpBIE MOTYT OBITh MECTaMU CKOIUIEHHUS OTXOJIOB IPOM3BOJICTBA. Marepuaisl, 000pyaoBaHuE,

CBIPBC, TOTOBAA NPOAYKIHA XPaHATCA Ha CKIIaJaXx U CIICHHUAJIbHO IMMOATOTOBJICHHLBIX IIJIOIIAKAaX.

Ha teppuTtopuu npeanpusTis UMEIOTCS pe3epByapHbIe NAPKU U OTIENbHO CTOSILINE pe-
3epBYyaphl C TOPIOYUMH KUIKOCTSIMU (OCH3MH, Ma3yT), CXKM>KEHHBIM XJIOPOM, KOTOPbIE pacno-
JIO’)KEHBI Ha 00Jiee HU3KUX OTMETKAX M0 OTHOLIEHUIO K 3/JaHUSM U COOPYKEHUSAM MPEANPUATHS,
1 OOHECEHBI CIUIOIIHBIMU HECTOPAEMBbIMU CT€HAaMH, IPEIOTBPAIIAlOIIMMHA BO3MOXHOCTh MPO-
HUKHOBEHUS pa3jMBILENCS XKUAKOCTH, 32 MpeJeNbl OrpakIaloINX COOPYKEHHUM MpU aBapusix

pe3epByapoB.

Ha TECPPUTOPUN NPCANPUATUA IJId XPAHCHUA OTXOAO0B MPOU3BOJACTBA OTBCACHBI CIICII -

AJIBHBIC TIJIOITaAKH.

6.2 O0mass xapakTEepUCTUKA OIMACHBIX U BPEIHBIX
IIPOM3BOJICTBEHHBIX (PaKTOPOB

[IpousBoacTBEHHAs cpefla — 3TO YacTh TeXHOcC(epbl, 00JaAaonias NOBBIIICHHONW COBO-
KYITHOCTBIO HEraTUBHBIX PakTopoB [14]. OCHOBHBIMU HOCHUTEIISIMH TPABMHUPYIOIIUX U BPEIHBIX
(hakTOpOB B MPOU3BOICTBEHHOH Cpeie sIBISIOTCS MAIIMHbBI U JIpyrie TEXHUYECKUEe YCTPOICTBa,
HMCTOYHUKU SHEPTUH, HECOTJIACOBAaHHBIE JEHCTBUS pabOTaIOUIUX, a TAaKkKE OTKIOHEHHE OT J0-
MYCTUMBIX MTapaMETPOB MUKPOKIUMAaTa paboyeil 30HBbI.

[Tox omacHbIM MPOU3BOJACTBEHHBIM (PAKTOPOM MOHUMAIOT (PaKTOp, BO3JACHCTBUE KOTO-
poro Ha pabOTalOIIETO B OMPEICTICHHBIX YCIOBUSIX MIPUBOJIUT K TPaBME, OCTPOMY OTPABIICHUIO
WK IPYyrOMY BHE3AITHOMY PE3KOMY YXYAIICHHUIO 310pOBbst Wit cMepTH [11].

BpeanbiM mpou3BOACTBEHHBIM (DaKTOPOM Ha3bIBAIOT MPOU3BOJCTBEHHBIN (DaKkTOp, BO3ICH-
CTBHE KOTOPOTO Ha pabOTAroOIIEero B OIMpPEIEICHHBIX YCIOBHIX MOKET MPHUBECTU K 3a00jeBa-
HUIO, CHIDKEHUIO pab0TOCTIOCOOHOCTH U K OTPULIATEILHOMY BIIMSHUIO Ha 3I0POBbE MOTOMCTBA
[14].

OnacHble ¥ BpeaHbIE TPOU3BOJCTBEHHBbIC (AKTOPHI MOAPA3NEISIOTCS Ha Tpymmbl: ¢Gu-
3WYECKHe, XUMUYECKHe, OMOJOTHYECKHEe U TCUXO(H3UOIOTHUECKHUE.

OnacHble ¥ BpeAHbIE MPOU3BOJCTBEHHBIE (DAKTOPHI, UMEIOIIUE MECTO B CYIIUIHLHOM II€Xe

LEJUTFOJIO3HOI'O 3aBOJia IPUBEIACHLI B Ta6J'II/II_IC 6.1
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Tabmuua 6.1 - OnacHble W BpeHbIE NPOU3BOJICTBEHHbIE (DAKTOPHI

OmnacHble U BpEIHBIE IIPOU3BOICT-
BEHHBIE (haKTOPHI

Hcrounuky, Mecta U PUYUHBI BO-
3HUKHOBEHWUSI OTTACHBIX M BPEIHBIX
¢baxTopoB

Hopmanuzyemble mokazareinu, ux
3HAYCHUS

OcCHOBHBIE CPE/ICTBA 3aAIIUTHI

duznueckue GakTopel

I[BI/I)KYIHI/ICC?[ MalllMHbI

I'py3onoabemubie: TUQTHI, KPAHBI.
TpancnopTupyromue: aBTo- 1 dJie-
KTPOIIOTPY34MKH, ABUKYIIAKUCS 10
TEPPUTOPUU ABTOTPAHCIIOPT C JIe-
COCBIpbEM

[IpenoxpanurenbHble U OIOKHUPO-
BOYHbBIE YCTpOICTBA, CUTHAJIbHBIE
puOOPBHI, OrpaXkICHUS.
Perynsipupie  npoduiiakTuyeckue
ocmoTpbl. CoOirofeHne mpaBuIl
HKCILTyaTalH IEPCOHATIOM.

He3aHH/IIIIeHHI)Ie IIOABWXKHBIC DJIC-
MEHTBI TPOU3BOJCTBEHHOTO 000-
PyIOBaHUS

VYerpoiictBa  aiig  nepeMenieHus
JPEBECHOM IIEIbI, TPAHCIOPTEPHI,
KOHBEMEPHI.

OrpaxzaeHus, coOI0JeHIe MPaBUI
OKCITyaTai, MPEeI0XPAHUTEIb-
HbIE HAJIUCH, MPUMEHEHHUE CIie-
[UAIbHBIX MYCKOBBIX U OCTAHOBO-
YHBIX YCTPOMCTB.

[ToBhllIEHHAst TeMmIieparypa BO3-
nyxa paboueit 30HbI

TexHonornueckui nporecc.

IIY. Xonoauslii mnepuox rojua
17+23 °C. Temnsrit MepuoJ roja,
50 + Tcp caMoro kapkoro Mecsia.
5° + 25°=30°C

Bo3znymnsie oasucel. Crnenuaiib-
HbIC TIOMEIICHHS I YIPABJICHHS
TEXHOJOTHYECKUM MIPOLIECCOM.
CrenpaibHas o€ a.

[loBeiieHHass Temmeparypa 000-
pyIOBaHUs

Texnonoruueckoe 060pya0BaHue

Teron3onsinust HarpeThIX MOBEP-
XHOCTEH 000pyAOBaHUS U TPYyOOTI-
POBOJIOB.

YpoBHU 1IyMa U BUOpalUu Ha pa-
00uMxX MecTaX, NPEBBIIIAIOIINX
nay

TexHonoruueckoe 000pya0BaHUE:!
Bakyym — Hacockl, BakyyM — ¢u-
JAbTPBI, BUOpALIMOHHBIE CYYKOJIO-
BUTEIU, pyOUTEIbHBIE MAIIIMHBI.

TI1Y. 85 (zBA) 1.3 - 107 (mc™)

3BYKOI/I3OH${HI/I${ CIICHHUAJIBHBIX IIO-
MCH_IGHI/Iﬁ AJIsL yOpaBJICHUA TEXHO-
JIOTUYCCKHUM IIPOLECCOM. SBYKOI/I—
30JA0UsA UCTOYHHUKOB (aKTI/IBHBIe n
PCAKTUBHBIC FJ'IYH_II/ITGJ'II/I).

OTCyTCTBHE €CTECTBEHHOTO CBETA,
HEJIOCTaTOYHAsl OCBEIICHHOCTh pa-
Oo4el 30HBI.

KoHcTpykiuss  KoprycoB Ipowus-
BOJICTBEHHBIX L[EXOB.

[Tpou3BoICTBEHHBIE TIEXA!

En =75 (nK).

[TynbThl ympaBiaeHUs, MaCTepCKUE:
En =300 (k).

HckyccTBEHHOE OCBEIIECHUE.
CMOHTHPOBaHBI U IEHCTBYIOT CUC-
TeMbl paboyero, PEMOHTHOTO M
ABapHUITHOIO OCBEIIECHNUS.
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[Tpomomxenue Tadmuna 6.1

OmnacHble U BpeHBIE IPOU3BOICT-
BEHHBIE (haKTOPHI

Hcrounuky, Mecta U PUYUHBI BO-
3HUKHOBEHWUSI OTTACHBIX M BPEIHBIX
¢axTopoB

Hopmanuzyemsbie mokazareinu, ux
3HAYCHUS

OcCHOBHBIE CPE/ICTBA 3aAIIUTHI

Hanuuue B Bo3ayxe pad. 30HbI He-
KOTOPBIX LIEXOB JIPEBECHOM IIBLIH,

KOHII. KOTOPOW MTEPUOINY TIPEBBI-

maer [1JIK

Y.

TexHONOrn4eCcKui mpoLecc Mpous3-
6 (mr / m°)

BOJICTBA U TPAHCIIOPTUPOBKU TEX-
HOJIOTUYECKOU IIENbI

HpI/ITOLIHO-BI)ITiDKHaSI BCHTUIAIUA.

XuMuyeckue pakTopbl

Xiop

Ckrajz ®HUJKOTO XJI0Opa, XJIOPOIpo-
BO/IbI, OTOEIIbHBIC YCTAHOBKHU

TIK: 1 (mr/wm°)

CpencTBa KOJUIEKTUBHOM 3aILUTHI;
MCCTHaSI BBITSOKHAA BGHTI/IJ'ISH_[I/ISI;

JIByoKHCH XJ10pa

Cucrema Juis MOJyYCHUS IBYOKUCH
xjopa (peakTobl, 0aku XpaHEeHHs1).
OT16enbHBIE YCTAHOBKHU

TIIK: 0.1 (mr /)

OOmeoOMeHHass BEHTWISAINUS C
yAaJ€HUEM BO3JyXa U3 BEpXHEU W
HIDKHEN 30H ITOMEIEHHH

CepHUCTBIN aHTUIPUL

MeTunoBsIi ciupT (METAHOJT)

CnyBouHble Ta3bl B Mpoliecce Bap-

IIJIK: 10 (mr/ m)

CpencrBa MHAMBHUAYAJbHOW 3allu-

KU CcyNb(aTHOM 1eIITI0T03bI

IJIK: 5 (mr/m°)

THI,
Pecrmparopsr (® — 57, PY — 60);

Ckunupaap

CnyBouHble Ta3bl U MOOOYHOE MPO-
U3BOJICTBO

IIJIK: 300 (mr/ ™)

[IpoTuBOTa36l W TOTJIOTUTENH K
HUM,

DJIEKTPUYECTBO

OnacHble U BpeIHbIE TPOU3BO/ICT-
BEHHbIE (PaKTOPBI

Wcrounuku, MecTa ¥ IPUYUHBI BO3SHUKHOBEHHUSI
OTIACHBIX U BpeIHbIX (haKTOPOB

OcHOBHBIC Cp€AacTBa 3alIUTEI.

DNEeKTPUUECKUN TOK.

DneKTpooOOpyAOBaHUE: ANEKTPOABUTATENH, Ka-
OenbHBbIC TUHUM, pacpeeIUTENbHbIE YCTPOUCT-
Ba 10 kB, koMIekTHbIe TpaHchOpMaTOpHBIE
MOJICTAaHIIUH U JIP. SIEKTPOYCTAaHOBKHU.

3amuTa OT NPUKOCHOBEHHMSI K TOKOBEAYIIUM YacTSM:
OTPaXKIACHUS, U30JIAIMSA, OJTOKUPOBKA M Pa3MEIICHUE TOKO-
BEIyIINX YacTel B HEJOCTYIHBIX Ui JIOJEH MecTax.
KoHTposib m30ms1Mu. 3anuTHOE 3a3eMJICHUE. €CTECTBEH-
HbI€ U ICKYCTBEHHBIE 3a3€MJINTEINN. 3aHYyJICHUE.

Cratndeckoe QJICKTPUYICCTBO.

KonrtakTHas snektpuzaius (MpuU COMPUKOCHOBE-
HUU U MOCJIENYIOIIEM pa3/IeJIeHUHU IBYX TBEPJbIX
HEOJHOPOJHBIX TeJ, IBHKYIIHECS PEMEHHbIE TIe-
peaaur, KOHBEWEPHBIE JIEHTHI, JBUKEHUE HU3KO-
ANEKTPOTIPOBOIHBIX KUJKOCTEH MO TPyOOIPOBO-
JIaM)

3azemiieHre 00OpYyAOBaHUS M KOMMYyHHKauui. JloGaBie-
HHUE B DJIEKTPU3YyeMbI€ BELIECTBA aHTUCTATUYECKHX J100a-
BOK. MoHM3a1us OKpyXarolero Bo3ayxa (MHAYKIMOHHBIE,
BBICOKOBOJIbTHBIE, PaJJUAKTUBHbIC HEHTPAIU3aTOPHI).
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6.3 Hopmanuzanusi CaHUTapHO — TEXHUYECKHUX YCIOBHH Tpyaa

6.3.1 Ocselienue

JUis CyIIMIBHOTO 1i€Xa XapaKTEepPHO OTCYTCTBHE €CTECTBEHHOE OcCBelleHue. OCBEIEHHOCTh
B LIeXy J0JDKHA ObITh HE MeHee EH=75 (1K), uto cooTBeTcTBYeT [Va paspsaay 3putesbHON

paboThl (CpeaHsst TOYHOCTD) P KOMOMHUPOBAHHOM OCBeLleHUH [27].

OcBelIeHHOCTh Ha MyJbTaX YIpaBieHUs JoJkHA ObITh HE MeHee En=300 (Jik) npu koMOu-
HUPOBAHHOM OCBELIEHUM, YTO cOOTBETCTBYET 116 paspsay 3putenbHOl paboThl (OYEHb BBI-

coKasi TOYHOCTh) [27].

6.3.2 Mukpokmumar

[TapameTpamMu MUKpPOKIMMATA, IPU KOTOPBIX BBIMOJIHSAET pabOTy YEIOBEK U OT KOTOPBIX 3a-
BHUCUT TEIJIOOOMEH MEXKIY OPraHU3MOM YeJIOBEKa U OKpYXKarolle cpeoil, SBISI0TCS TeM-

neparypa oKpyxxaromen cpefibl (t), CKOPOCTh IBIKEHHUS BO3/AyXa (V) U BIKHOCTH BO3JyXa
(¢).

Pazpsg pabot: Paboune B 11exy, macrepckux, nomerieHusx KTII — cpennsst tsokects Ila.

Paboune Ha mynpTax ynpasieHus — erkas ¢uznueckas . [28].

Tabmauma 6.2
[TapameTpsi Bennunna napamerpa
OnTtumanbHas Honyctumas
Temneparypa t=26,2°C (19-21)°C (21,1 -23)°C
Brnaxxnocts ¢=35% (60-40)% (15 -65)%
Ckopoctb Bozayxa v=0,1M/c He 60mee 0,2 0,2-0,4m/c
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6.3.3 llym

B Tabn. 6.3 mpuBeAeHbl JOMyCTUMBIE YPOBHHU 3BYKOBOTO JIAaBJICHHUS M 3ByKa Ha paboumx

MecTax. [29].

Tabmuma 6.3
YpoBeHb 3ByKOBOTO /1aByieHHs (1b) B OKTaBHBIX MOJIOCAX CO CPEIHETe0- DKBHBa-
MeTpuyeckumu yactotamu (I'm). JICHTHBIN
31, 63 12 25 50 10 20 40 80 YPOBCHb .
5 5 0 0 00 | 00| o0 | o0 | 3BvKka (ab)
o  MIKaje
A.

83 77 75 77 75 76 77 77 67 84

B Hacrosiiee BpeMs CyIECTBYIOT CJIEAYIOIINE METObI 3aILUTHI OT IIyMa:

1) WHxeHepHBIH — CHI)KEHHE IIyMa B UICTOYHHKE €ro 00pa30BaHMUs, YTO OCYIIECTBIIS-
eTCsl IPU MPOEKTUPOBAHUM MAIlIMH U TEXHOJIOTMYECKOTO Mpolecca. JlaHHbINH MeTo

SIBJIIETCS OCHOBHBIM IIPH 00pb0E C IIyMOM B JAHHOM IPOU3BOJCTBE.

2) CTpoWTeNbHO — aKKYCTHUSCKHI METO (3BYKOHM3OJISIUS HCTOYHUKOB, 3BYKOIOTJIO-
neHne KaOWHBI HAOIIOACHHS U T.J.) IPUMEHSCTCS MPU MPOCKTUPOBAHUU U PEKOH-
CTPYKIIMU TPOU3BOJICTBEHHBIX MOMEIICHNH, KOT/Ia MH)KEHEPHBIM METOJIOM CHH3HTh
IIYM JI0 HOPMBI HEBO3MOXKHO.

[Ilym B MCTOYHMKE YMEHBIIAIOT 32 CUET MOBBIIICHUS TOYHOCTH H3TOTOBJICHUS OT-
JETBHBIX Y3JI0B MAIlIMH, YMEHBIICHUS 3a30POB, YIIYUIICHUS OaJaHCUPOBKH JBHKYIIUXCS

T-IaCTeI‘/'I, 3aMCHBI CTAJIbHBIX HICCTEPECH IJIACTMAaCCOBBIMH U IIP.

WHTeHCcUBHBIN 1TyM, BBI3BaHHBIN BUOpalueil, MOXKHO YMEHBIIUTH MOKPHITHEM BHUO-
pUpYIOIIEeH MOBEPXHOCTH MAaTEPHAIOM C OOJIBIINM BHYTPEHHUM TpPEHHUEM, MPU ITOM YacTh
3BYKOBOM SHEpruu morjiomiaercs. Uem Oosbllie MIOTHOCTh MpUJIEraHUsl MaTepuana K BHO-

pUpYIOIIEH MOBEPXHOCTH, TeM OoJibie A3PPEKT MOTIIOMIECHHUS.

3BYKOIOTJIONIEHHE O00YCIOBIECHO MEPEX0I0M KoJIeOaTeIbHOM SHEPTUU B TEILIO Tpe-
HUS B JIETKUX M MOPHUCTHIX 3BYKOIMOTIOTUTENSAX (B BOMIIOKE, CTEKIIOBATE, MOPOJIOHE U JIPY-
rUX Marepuanax). B maibIx momemeHusx 3BYKOMOTIOTUTEIbHBIMU MaTepHuagaMi OOJIHIIO-
BBIBAIOT CTEeHBI. B Oonbmux nmomenieHusx (6oxee 3000 MS) ob6muioBka Manod¢h(heKTUBHA,

CHMXCHHUC ITyMa JOCTUTACTCA C ITOMOIIBIO 3BYKOIIOIIOMIAOINX 3KPAHOB (HJ'IOCKI/IX " 00b-

Jlucr
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€MHBIX). DKpaHbl pa3MelatoT BOJIM3M UCTOYHUKOB IIyMa U CHUYKEHHUE IIyMa IpU 3TOM JI0C-

turaet 7+8 (1b).

3BYKOM30JISLUS — METOJl CHU)KEHMSI IlIyMa IIyTEM CO3JaHUSl KOHCTPYKLUH, IpensT-
CTBYIOIIMX PAaCIPOCTPAHEHUIO LIyMa U3 OJHOIO MOMEIEHHS B IPYTroe. 3ByKOU30JIUPYIOILIUE
KOHCTPYKLIMU U3TOTOBJIAIOT U3 IUIOTHBIX TBEP/BIX MaTepUajIoB (MeTall, 1EPEBO, IIacTMac-

ca), XOPOIIIO MPEMSATCTBYIOIIUX PACIPOCTPAHCHHUIO 3BYKA.

ymsiiue arperatbl MO>KHO M30JIMPOBAaTh C MOMOIIBIO 3BYKOU30JIUPYIOLIINX KOXKY-
XOB, KOTOpBIE ClIEIyeT YCTaHaBJIMBaTh 0€3 KECTKUX CBsI3ed ¢ obopynoBaHueM. s yBenu-
yeHUs! 3 PEKTUBHOCTH 3BYKOU3OJISIMY BHYTPEHHUE IOBEPXHOCTU KOKYXOB OOJIMIIOBBIBAIOT

3BYKOIIOTJIOAIOIIUMHU MaTCpUuaiaMH.

['mymureny myma NpuMEHSIOT Ui YMEHbIIEHUS [IyMa a3pora3zoJuHaMHYecKuX yc-
TAHOBOK. ['NymuTenu pasnensitoTcsi Ha aKTUBHbIE, MOTJIOUIAIONIME MOCTYNUBIIYIO B HHUX
3BYKOBYIO JHEPI'HIO, U PEAKTHBHbBIE, OTpaXKaIoL[Ue SHEPrui0 oOpaTHO K MCTOUHHKY. IIpo-
CTEMIIMM TIIYIIUTENIEeM aKTUBHOTO THIMA SBJISETCS TPyOUaThlil TNIyIINWTENb (KPYTJIBIA WK
KBaJIpaTHbBIN), a TaKKe IKpPaHHBIN (JUCTOBOI). OHM paboTaroT ri1aBHBIM 00pa3oM MO MPHH-
LUIy PE30HAHCHOIO MOTJIOUIEHU 3ByKa. [IpuMepoM HCHoIb30BaHUS aKTUBHBIX U PEaKTHB-
HBIX TJIYHIUTEJIEH MOTYT CIIY>KUTb, UCIOJb3YIOLUIUE B TEXHOJIOTMYECKOM LIUKJIE IO MPOU3-

BOJICTBY CYy/b(aTHOM LETI0N03bI B BAPOYHO-TIPOMBIBHOM II€XE, BAKYYM — HACOCHI.

OO01re TeXHUYECKUe PelIeHNs He BCEer/ia MO3BOJISIOT CHU3UTD IIYM /10 TOTYCTUMOM
BEITMYMHBI. B 3THX CilydasX MCHOJIb3YIOTCA WHIUBUyaJIbHbIE CPEACTBA: HAYIIHUKH, BKJIa-
npiy, meMbl. Haymauku tuna BIHHUMOT cHukaroT ypoBEeHb 3BYKOBOTO J1aBJI€HUS OT 7
1o 38 (nb) B amana3one cpeaHereoMerpuyueckux 4actotT mosioc 125+8000 (I'm). Brmagpimm
B BHUJI€ MSTKUX TAMIIOHOB U3 YJIbTPATOHKOIO BOJIOKHA, MHOTIa IPOITUTAHHBIE CMEChIO BOCKA
u napaduHa, a Takxke xecTkue (300HUTOBBIE, PE3UHOBBIC) BCTABJISIOT B CIYXOBOW KaHAN U

cHIKarT myM Ha 5+20 (ab). [29]

6.4.4 Bpennble BeniecTna

Ha uennrono3HoM 3aBoje HCIOJIB3YCTCA 00JIBIIIOE KOJUYECTBO paSHOO6pa3HI>IX XH-
MHUYCCKUX BCHICCTB — B KAYECTBC MUCXOJHBIX W MMPOMEKYTOUYHBIX MATCPHUAIIOB I TCXHO-
JIOTUYCCKUX IIPOLECCOB, MOOOYHBIX MM BCIOMOTaTelIbHBIX MPOAYKTOB, a TaKKC TOTOBOM
NPpOAYKIIUH. OueHp vacTo MMPpUXOAUTCA BCTPEUYATHCA C KOM6I/IHI/Ip0BaHHHM JIECTBUEM XH-

MHUYCCKUX BPCAHBIX BCUICCTB HA OPraHU3M YCJIOBCKA.
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B npouecce npousBojcTBa MOTYT BBIAETATHCA CIIEAYIONIME BPEAHBIE XUMUUYECKHE
BEILECTBA: CEPHUCTBIN aHTMAPUJ, JBYOKUCH XJIOpa, XJIOp, CEPOBOJOPOJ, JIETYYHE CEPOCO-
JIEprKalllie OpraHMYeCKUe COCAUMHEHUs, MIEe0UU, CKUIUIap, METHUIOBBIM cnupt. McTtounu-
KaMH JAHHBIX BEIIECTB SIBJSIFOTCS HEHUCIIPABHOE OOOPYAOBAHHME M TEXHOJOTHYECKUU TPO-

ecc. [30]

Taomuma 6.4

HpeILGJH)HO AOIMYCTUMBIC KOHUCHTPAIMK BPCAHBIX BEIICCTB

XHWMHYECKOE BEIIECTBO Konnentpargs, (Mr/m°)
Xnop 1

MetunmepkanTaH 0.8
JumMeTucybGuIbt 50
JumMeTrninucynbOuapt 50

Cxkunuap 300

MeTuioBslil ciupT 5

JIByoKuCh XJI0pa 0.1

CepHUCTBIN aHTHAPU] 10

Z[J'ISI 3allUThl OT BOS,HCP'ICTBHH BPCAHLIX BCIICCTB OCHOBHBIMU HpO(i)I/IJIaKTI/I‘IeCKI/IMI/I
MCPOIPUATHUAMU  ABJIAIOTCA: aBTOMATU3alUMA W MEXaHU3alUg IIPOU3BOACTBCHHEBIX ITPOLCC-
COB Ha y4dacCTKax, I'l€ BO3MOXXHO BBIACICHHUC BpeHHOCTeﬁ; JUCTAHIUMOHHOC YIIPABJICHUC
mponeccaMu M onepanusiMiu 1IO3BOJISIET BHIBECTHU pa6OTaIOI_HI/IX K3 30HBI ,HCfICTBPIH BpCAHBIX
BCIICCTB; IIUPOKOC IMPUMCHCHNUE HEIIPECPBIBHBIX IMTPOUECCOB UCKITOYACT BbIACICHUE TOKCHU Y-
HBIX BCIICCTB B IIOMCIICHUE IIPpHU PasrepMeTU3aliun O60py,I[OBaHI/I$I, KaK 3TO UMEECT MECTO B
NEPpUOAUYCCKUX MTPOUECCCAX; YCTAHOBKA aBTOMATUYCCKUX I'a30aHAJIIN3aTOPOB U I'a30CUT'HAJIU-
34TOPOB, MPECAYIIPCKAAOIINX O HNPCBLINICHUU COACPKAHUA BPCAHBIX BCIHICCTB B BO3AYXC
MOMEIIICHUH. HCOGXOI{I/IMO TAaKKE COBCPIICHCTBOBAHUE TCXHOJIOTHYCCKOI'O O60py,I[OBaHI/I$I,

npu paboTe KOTOPOTO UCKIIOYAINUCh Obl MM PE3KO YMEHBIIAINUCH BPEAHBIE BBIJICICHUS B
OKPYKAIOILLYIO CPELY.

I[J'IH 3alUTbl OT BPCAHBIX r'a3o- H HapOBBI,Z[eJ'IeHI/Iﬁ 00s13aTENBHO cleayeTr mnpeay-
CMaTpHuBaThb yCTpOfICTBO MECTHOM BBITSDKHOM BEHTHJISIIUHN HCMOCPCACTBCHHO OT MECT HUX
O6p330BaHI/I$I. MecTHBIE 0TCOCHI JOJDKHBI OBITH C6J'IOKI/IpOBaHHBIMI/I C O60py,Z[OBaHI/IeM Tak,

YTOOBI arperat He MOT paboTaTh MPH BEIKJIIOYEHHOM oTcoce [30].
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Oco0ble TpeOOBaHUS MPEIBIBIAIOTCSA U K YCTPONUCTBY MOMEIIEHHIH, I/I€ BEIYTCs pa-
00Tl C TOKCUYHBIMU BEIIECTBAMHU. Tak, CTEHBI, MOJIbI, TOBEPXHOCTHBIE KOHCTPYKIIUHU TO-
MEIIEHUS JOJDKHBI OBITh TJaJKUMH, MCKIIOYAaTh COPOLMIO BPEAHBIX BEIIECTB, IMO3BOJIATH

JIeTIaTh JETKYI0 YOOPKY M MBIThHE.

B tex cimywasx, Korja HU repMeTn3anusi 000pynoBaHMs, HU padoTa BEHTHIISAIUOH-
HBIX YCTAaHOBOK, HU COOJIIO/IEHUE CAHUTAPHBIX HOPM IIPOEKTUPOBAHMS 3JaHUM HE UCKIII0Ya-
10T Ha OTJEJIbHBIX POU3BOJCTBEHHBIX Y4aCTKaX HEIOCPEICTBEHHBIH KOHTAKT pabOTaONIUX

C BpCAHBIMU BCUICCTBAMHU, ITPUMCHAIOT CPEACTBA I/IHI[I/IBI/IZI}’&JIBHOﬁ 3alluTHI.

Bonbmoe 3nauenue B mojmepkaHuu Ha pabounx Mecrax [IJIK BpeaHbix BemiecTs

HMMEET MOCTOSHHBIN KOHTPOJIb CO CTOPOHBI CAHUTAPHBIX J1a00OpaTOPHUH.

J1J11 cBOEBPEMEHHOTO MPENYIPEXKICHUS, BBISIBICHUS U JICUEHUS MPOPECCUOHANBHBIX
OTpaBJeHUH U 3a00JieBaHUil paboune, UMEIoIINe KOHTAKT C BPEAHBIMH BEIIECTBAMH, MPO-

XOIAT MPEABAPUTEIIBHBIC U TEPUOJNICCKNEC MCIAUIIMHCKUE OCMOTPEIL.

Ha mpennpusitin oOpazoBaHa razocracaTelibHasi CIIy»0a, KOTOpasi CISIUT 32 COCTOSTHHEM
BO3/IYIIHOHM Cpe/bl Ha Ta300MacHBIX yJacTKaxX, oOydaer paboTaromiux mpaBuiaM paboOTHI B
aBapUIHBIX CUTYalUSIX U MOJIb30BAHMIO CPEACTBAMM MHIWBHIyanbHOU 3amuthl. Co3manue
ra3ocracareibHON CIIy>KObl 00s13aTEeNIbHO, €CJIM B MPOLIECCe MPOU3BOACTBA NPU HAPYILICHUH
npaBu1 0€30MaCHOCTH WJIM TEXHOJIOTUYECKUX PETJIAaMEHTOB BO3MOSKHBI B3PBIBBI MIIH 3ara3o-

BAHHOCTb, YTPO>KaIoIIas )KU3HU pabOTaIOIIHX.

6.4 OpFaHI/ISaI_[I/IOHHI)Ie N TCXHUYCCKUEC MCPOIIPUATHA, O6€CHC‘II/IBaIOHIPIC 0e30MacHOCTh pa-

00T B QJICKTPOYCTAaHOBKAX, OTHOCAIIUXCA K CYHIMJIBHOMY LIEXY

6.4.1 OpraHu3alMOHHBIE MEPOTIPUSATHS

OpraHI/ISaHI/IOHHHMI/I MCPOIIPUATUSAMU, O6€CH€‘II/IBaIOH_II/IMI/I 0e30MacHOCTh pa6OTI:I B

JNEHCTBYIOUIUX 3JIEKTPOYCTaHOBKAX, ABJstoTesA [ 13]:

1) opopmiienre pabOTHl HAPSAAOM-IOIMYCKOM, PACIOPSHKEHHEM WM TEepedHeM padoT,

BBIIIOJIHACMBIX B IIOPAAKE TCKYLHeﬁ OKCIIITyaTalluu,

2) MOJydYeHHUE pa3pelieH s Ha MTOIrOTOBKY pabouero MecTa  J0IyCK K HeMY;
3) nomyck k pabore;
4) Ha/m30p BO BpeMsi paboThI;

5) odopmieHue nepepriBa B paboTe, MEPEBOJIOB HA IPYroe MECTO, OKOHYAHHS PAOOTHI.
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PaboThI B 37IEKTPOYCTaHOBKE MOT'YT BHIIOJHATHCS [ 13]:

- TI0 HApALY-IONYCKY (CPOK AeHCTBUs - 10 15 1H, npojyisieTcs emie Ha 15 nH);

- TI0 PacMoPsHKEHUIO (B TEUEHHE CMEHBI);

- B IOPAJIKE TEKYILEH 3KCILTyaTalui padoThl IOCTOSHHO pa3pelieHHbIE.

Hapsin - coctaBiieHHO€E Ha crienuanbHOM OJIaHKE 3a/laHue, ONPEAEIISIONIee CoIepKaHue,
MECTO, BpeMsI Hauaia ¥ OKOHYaHUs paboT, HEOOXOIUMBIE MEPHI Oe30MacHOCTH, COCTaB Opura-
61 ¥ JIMII, OTBETCTBEHHBIX 32 0€301acHOCTH padoT.

Pacniopspkenue - HOCUT Pa3oBBIi XapakTep, BBIACTCS Ha CPOK He Oojiee OHOM CMEHBI,

MOJUIEKUT 00s13aTEIHLHOM PErUCTPAIMK B KHUTE 10 y4eTy padoT.

6.4.2 TexHu4eckne MEpPOTIPHUITHS

[{enpro 3TUX MEPOTIPUATHI SBJISIETCS TIOJITOTOBKA 0€301MacHOT0 paboyero Mecra.
MeponpusiTis BBITIOTHSIOTCS B CIEAYIOIIEH TocienoBaTeIbHOCTH:[13]
— OTKIIOYEHUE PEMOHTHPYEMOTO AIEKTPOOOOPYIOBAHUS ¥ IPUHATHE MEpP POTHB

OImM1OO0YHOTO €ro 0OPATHOTO BKIIOUEHUS U CAMOBKITIOUCHNS,

— YcraHOBKa BPEMEHHBIX OTPAKICHHUI HA OTKIFOUEHHBIX TOKOBEIYIIUX YacCTEN U
BBIBEIIMBAHUE 3allpeNiaroniux miakaroB «He Bkirodars! paborarot moan» wim «He Brito-

yath! paboTa Ha JUHUU» U JP.;

— IlpucoennHenue nNepeHOCHOTO 3a3eMJICHUSA-3aKOPOTKU K 3a3eMJISIONIEH IINHE
CTAllMOHAPHOTO 3a3eMIJISIOIIEr0 YCTPONUCTBA U MPOBEPKA OTCYTCTBUS HAPSKEHUSI HA TOKOBeE-
IOYIINX 9acTAX, KOTOpbIe AJisi O€301MacCHOCTH MTPOU3BO/ICTBA padOT MOAJIEKAT 3aMbIKAaHUIO HAKO-

POTKO U 3a3€EMJICHUIO,

— Hanoxenue IICPCHOCHBIX 3a3eMJICHUH Ha OTKIIFOYCHHBIE TOKOBCAYITUC YaCTH
SJICKTPOYCTAaHOBKHU Cpa3y IMOCJIC IIPOBECPKHU OTCYTCTBUA HAIIPSKCHUA WM BKIIFOYCHHUE CIICII -

AJIbBHBIX 3a3CMIJIAIOIIUX HOXKEH paBLeﬂHHHTeHeﬁ, HUMCIOIIIUXCA B Py,

- Orpa;mLeHHe pa6oqero MCCTa U BBIBCUHIMBAHUEC HA HCM Pa3pCHIAIOIICIO IIJIaKaTa

«PaboTats 31€ECh).

OTH TEXHUYECKHE MEPOTNPUATHS BINOJIHSET JOMYyCKAOIUN K paboTe Mo pa3peLieHn o
JIMIA, OTJAIOIIEr0 PacHopsHKEHUE Ha MPOM3BOACTBO paboT. [Jlomyckaromum K paboTe B 3JeK-
TPOYCTAaHOBKAX MOJKET OBITh JIMIIO U3 YKCIA JEKYPHOTO WM ONEPAaTUBHO-PEMOHTHOTO MEPCO-
HaJla B 3JIEKTpoycTaHOBKax /10 1 kB ¢ kBamudukanronHoit rpynmnoit He Hiwke |1, a B yctaHoB-

kax Beimie 1 kB — ¢ rpymmoii 1V. [13]
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IIpu nocrymnnenun Ha paboTy, CBA3AHHYIO C 3JIEKTPOYCTAHOBKAMHU, MOCTYIAIOLIUI IPO-
CIIyIIMBAeT MHCTPYKTaX 10 TeXHUKe O6e3onacHocTu. [Ipu nomycke k paboTe, IULO CHAET K3a-
Menbl o ITTO[12] u TIOT[13]. IIpou3BoACTBEHHBIN NIEPCOHAN MPENNPUITUNA SHEPTOCUCTEMBI
IIPOXOJUT cucTeMarndeckoe oOyuenue no Th.

JUJist 3aIIUTHI OT BO3JICHCTBUS BPEIHBIX, OMACHBIX MMPOU3BOACTBEHHBIX (PaKTOPOB HEOO-
XOJMMO I10JIb30BaThCs CIAEAYIOIIMMHU CPEACTBAMMU 3aLUTHI:

- JIIS1 3aLUTHl OT BO3JIEHCTBUS AJIEKTPUUYECKUM TOKOM CIIyXaT CIEAYIOUIUE 3alUTHbIE
CPEICTBA: YKa3aTeau HaIpsDKEHUs, U30JUPYIOIIME IITAHTH, HHCTPYMEHT C U30JMPOBAaHHBIMU
pyukaMu ais paboThl B anekTpoycTaHoBkax a0 1000 B, gusnextpuueckue nepyaTku, OOTHI,
raJIoIIN, KOBPBI, U30JIMPYIOLIUE MPOKIAJKA U MOJICTABKU, MEPEHOCHBIE 3a3€MJICHUS, Orpaiu-
TEJIbHBIE YCTPOMCTBA;

- JUIs1 3aIIUTHI TOJIOBBI OT YAApOB ClIydallHBIMM NpeIMEeTaMU HE0OXO0JMMO MOJIb30BaThCs
3alUTHBIMU KaCKaMH;

- pu paboTe Ha JBMXKYIIMXCS MalllMHAX, MEXaHU3MOB, HE JOJDKHO OBITh pa3BUBAIO-
ieicst o€k Ibl, KOTOpask MOXKET ObITh 3aXBaueHa JBUKYIIMMCS YacTsIM MEXaHU3MOB;

- NP HEJOCTATOYHOW OCBELICHHOCTU Paboyell 30HbI HEOOXOAMMO IOJIb30BaThCS J10-
MOJIHUTEIbHBIM OCBEILIEHUEM;

- paboTy IpHU HU3KOW TeMmepaType CiedyeT BBINOJIHATh B TEIUIOH OJEXKIE M Yepe]o-

BaTh MO0 BPEMEHHU ¢ MIPeObIBaHKEM B 000TpeBaeMoOM moMernieHuu. [13]

6.5 TpebGoBaHus 6€30MACHOCTH B aBApUUHBIX CUTYAIHSIX

B cnydae BO3HMKHOBEHHS aBapHiHON CUTyallMu B 3JeKTpoycTaHoBkax llemnro-
JI0O3HOTO 3aBOJA, JJEKTPOMOHTEP JOJKEH PYKOBOJCTBOBATHCS MpaBUIAMH TEXHHUYECKON

OKCILTyaTalluu U IMpaBUJIaMH TCXHUKH 0€30I1aCHOCTH AJICKTPOYCTAHOBOK HOTpe6HTeHeﬁ.

[14]

[Ipu BO3HUMKHOBEHUHU aBapUItHON cuUTyaluu U BbIOpOCe XJIopa, cielyeT HOMHUTH,
YTO IIPOU3BOJICTBEHHBIE 11€Xa [VIABHOIO Kopmyca Llemitono3Horo 3aBoia HaXoAATCsl B HaU-
0oJiee OMACHON 30HE BO3MOXKHOTO PAcHpOCTPAHEHUS XJIOpa, MO3TOMY IPH MPOU3BOJICTBE
paloT B yKa3aHHBIX 1I€XaX UMETh MPH cede MPOTHUBOra3 ¢ KOPOOKOH HKEITOTo IIBETA MAaPKH
“B”.

[Ipu aBapum Ha 00OpYZOBAHUHU C XJIOPOM MOJAETCS 3BYKOBOM CHUTHal (CHpeHa),

OJWH HpO,Z[OJ'DKPITCJIBHBIfI T'YAOK B TCUCHHUC IATH MHUHYT.
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ITpu mpousBoAcTBe pabOT B LieXaxX IVIABHOTO KOpIyca M OOHapyKEHHM 3araxa
XJI0pa COOOIIUTH MACTEPyY CMEHBI JJAHHOTO I€Xa O 3ara30BaHHOCTH U BBIWTH U3 3ara3oBaH-
HOM 30HBI. JeHCTBHS MepcoHala MPH 3TOM JOJDKHBI OBITH YETKUMH M C COOIONCHUSIMH
MHCTPYKIMU 110 MepaM 0e30IacHOCTH I Bcex paboTaromux Ha LlemttonosHoM 3aBoze

IIPY BO3HUKHOBEHHUU aBAPUIHON CUTYaIlMU U BBIOpOCE XJI0pa.

6.6 IloxxapHasi Ge30MacHOCTh MOMEUICHUH M TIPOILIECCOB

Ha npennpusatusx npuurHaMy BO3HUKHOBEHUS I10KapOB B OCHOBHOM SIBJISIFOTCSI:
HEOCTOPOXHOE OOpallleHne C OTHEM; HENPaBUIIBHOE YCTPOMCTBO M JKCIUTyaTalus JIEK-
TpooOOpyAOBaHUS (TIEPErpy3KU B CETH, HEAOCTATOYHOE CEUYEHUE MPOBOJHUKOB, HEOOOC-
HOBaHHBIA BBIOOp 3JIEKTpOJIBUTATENEH, MPUOOPOB aBTOMATUKH); HAPYLIEHUE TEXHOJOTH-
YEeCKOTo IMpoLecca U KCITyaTalus HEUCIIPaBHOTO TEXHOJIOTMYECKOro 000pyI0BaHUs; HC-
KpBI, JIETAIINE OT MPOU3BOJCTBEHHOT0 OOOpYIOBaHUS;, HEMPABUIBHBIA BBIOOpP CHUCTEMBI
OTOIUIEHHUS; HEMPAaBUILHOE YCTPONCTBO M HEUCIPABHOCTh BEHTUJISILIUOHHBIX CHCTEM; Ca-
MOBOCIIJIAMEHEHHUE U CaMOBO3rOpaHue roploYrX MaTepuaioB IPpU XpaHEHUH; pa3ps bl CTa-
TUYECKOTO AJIEKTPUYECTBA; TPO30BbIE Pa3psiAbl IPH OTCYTCTBUH WJIM HEHUCIPABHOCTU MOJI-
HUEOTBOJIOB; HApYyLICHHE MpPaBWJI Ta303JCKTPOCBAPKU; HAPYLICHUE IPaBUI I0XKApHOU

0€30MacHOCTH MPU XPAHCHUH CTOPAEMBIX MaTEPHAIOB. [14]

Ha cnyyail BO3HMKHOBEHHUS MOKapa B MAacTEPCKUX I[€XOB MMEIOTCS CIEAYIOIIHNEe

THIIBI OFHGTYIHHTCHCfll

1) OVY-2 (OVY-5), yriekucioTHbIe OTHETYIIUTEH, IPEAHAa3HAYEHHbIE IS TYIICHHS
HEOOJIBIINX 3aropaHuii Bcex BUA0B. OruerymuTens neictsyeT B TedeHue 30— 40 (c) Ha pac-
cToSTHUU 70 2 (M).

2) OVYB-3H, yriaekucioTHO — OPOMAITHIIOBBIN OTHETYINUTEIb, IIPUTOAEH IS TYIIE-
HUS TBEPIBIX U KUIKUX FOPIOYMX BEUIECTB, a TAKKE HAXOJAUIUXCS MO HAIPSHKEHUEM 3JIEK-
TPOYCTaHOBOK, IOCKOJIbKY OPOMHUCTBIN STHII HE TIPOBOAUT 3JIEKTPUUECKUNA TOK.

3) OII-1b, NOpONIKOBBII OTHETYIIUTEIb, MPEIHA3HAYCHHBIN I TYIICHHUS HEOOJb-
IMX OYaroB 3aropaHusl LIEJIOYHBIX METAJUIOB, TYIIEHHE KOTOPBIX BOJOM HE JOIYCKAETCA.
[TpoomKUTENEHOCTD JEHCTBUS 3TOTO OrHeTymuTens okoio 30 (c).

Kpome 3Toro Ha npeanpusTud UMeeTcs BHYTPEHHUHN MOKapHbINA BOJAOIPOBO/I, & TAKKe
JUis OBICTPOM M CBOEBPEMEHHOW JIMKBUJAIIMKM O4Yara BO3TOpPaHUS HAa TEPPUTOPHH OTKPBITOTO
CKJIaZla KOPBI, LIEMbl U OMWIOK YCTAaHOBJIEHBI BOJOCTPYIHBIE anmapaThl pacloOKEHHbIE T10

NEpUMETPY CKiIaZa Ha CIICHIUAJIbHBIX BbIIIKAX.
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Jlnist ObICTPOY JIMKBHUJIAIIMM TIOXKAPOB, B LIEXaX MPEANPHUATHS UMEETCS AIIEKTpUYeCKast

cucTeMa CUTHaNIM3auuu U cBsa3u. [IpuOopsl — u3BemaTeny, yCTaHOBJICHHbBIE HA pabo4ynx 00b-

CKTaXx, IMPUBOJIATCA B I[€I>'ICTBPI€ BPYYHYIO. H?;BCH_IaTeJII/I CHUCTEMbI CUTHaAJIM3allul BKIIOYCHBbI

110 JIy4eBOH (paanaabHOM) cXeMe.

HOCKOJH)Ky B COCTaB HCJIJIIOJIO3HOFO 3aBOJia U NPOMBIIIJICHHOI'O KOMILICKCA B LCJIOM

BXOJIU Psil OOBEKTOB C MOBBIIIEHHON MOXAapHOW OMACHOCTHIO, HA TEPPUTOPHUU MIPEAIIPUATHS

CO3JlaHa BOCHHM3UPOBAHHAA IOXAapHaA 4aCTb, UMCIOIIAsA B CBOCM PACHOPSAKCHUN H€O6XOI[I/I-

MBIC COBPEMCHHBIC TCXHUYCCKUC CPCACTBA TYHICHHA ITOKAPOB. KpOMe TOTrO, Ha BOCHU3UPO-

BAaHHYIO ITOXXAPHYIO YaCTh BO3JIaractcCs MOBCCAHCBHOC MPOBCACHUC HpO(i)I/IHaKTI/I‘IeCKI/IX ME-

PONIPHUATHH N0 MPEAYIPEKICHHUIO TIOKAPOB.

6.7 BriBox

SHGKTPI/I‘IGCKaf{ OHEPTHUA KaK HCOThEMIICMAA 4aCTb COBpeMeHHOﬁ KU3HHU, OTHOBPECMCH-

HO SIBISETCS HCTOYHHUKOM ITOBBIIIICHHOMW OITACHOCTH JJIA 310POBBSA U dKU3HU UCIJIOBCKA.

[TosToMy HEOOXOAMMO 3HATh U CAaMOE€ BaXKHOE COOJIIO/IaTh MpaBHJIa TEXHUIECKON IKC-

TUTyaTaluy, MpaBuiia TEXHUKKA 0€30MacHOCTH U UCTIOJHATh MHCTPYKLUHU TI0 OXpaHe Tpyda Juis

KOHKPCTHBIX I€XOB U B LICJIOM Ha MPCATIPUATHHA.
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3aKJIrOYeHUE

B BBIMycKHOH KBaTM(PHUKAIMOHHON paboTe MCCIeloBaHa CXeMa AJIEKTPOCHAOKEHHS
CYIIMJIBHOTO LieXa. B mepBoii yactu paboThl pacKpbIBaeTCs KpaTKash XapaKTEPUCTHKA BCETO
MPEANPUATHS, PUBEJIEHO KPAaTKOE ONMMCAHNWE TEXHOJIOIMUYECKOIo Ipolecca B OCHOBHBIX I1€-
XaxX MPOU3BOJICTBA LIEJUIFOJIO3bI.

Bo BTOpOIi yacTu npoekTa paccunTaHa 3jeKTpuyeckas Harpyska B cetu 0,4kB Ha npu-
Mepe CYLIMIBHOIO 1iexa, kotopas cocrabuna 12359,57 xkBA, BricokoBoibTHas Harpyska 1o
PII-3 coctaBumna 24779,59 kBA, o PII-4- 24552,77 kxBA, o PII-5- 7808,68 kBA, mo PII-6-
7609,35 kBA. Taxxke mnpoBeaeH NPOBEPOUYHBIH pacyeT TpaHCHOPMATOPOB  CBSI3U
TAHC10000/10, 10/6 kB PII-3/5, xoTOpbIe MPOXOAAT MO YCIOBHUSIM MPOBEPKH B HOPMAIHLHOM U
IIOCJIEaBaPUIMHOM PEXKUME.

B Tpetneit yacTu npoekTa Mpou3BeIeH pacyeT TOKOB KOPOTKOIO 3aMbIKaHUSI Ha CTOPO-
He 6-10xB pe3ynbTarhl, KOTOPBIX NpuBeAeHbI B Tabauile 3.1. IlponsBenena nposepka 0OCHOBHO-
ro anekTpoobopynoBanusi Ha PII-3 u PII-5 Ha TepMuyeckyro v 37€KTPOIMHAMUYECKYIO YCTOM-
YUBOCTb, MOCJIE KOTOPOM OBLIO YCTaHOBIJIEHO, YTO BCE BBHICOKOBOJIBTHBIE allapaThl U TOKOBeE-
JyIIMe YaCTU CHUCTEMbI JIEKTPOCHAOXKEHHUSI COOTBETCTBYIOT MPENbSIBISIEMbIM K HUM TpeboBa-
HusM [1YD. OnHako mpeayiaraeTcsi 3aMEHUTh BBICOKOBOJIBTHBIE BBIKIIIOUATENM Ha 0oJiee HO-
BbIE.

B crenmanbHOM YacTU BBIMYCKHOW KBaTM(UKAIIMOHHOW pabOThl PaCCMOTPEH BapHaHT
3amenbl auddepennmanbaoi 3amutel J[3T-11 tpanchopmaropos ceszu TAHC10000/10 , Ha
MHUKpoIporieccopuyro «Micom P632»

B skoHOMHYeCKOW 4YacTH BBIMYCKHON KBaJIM(UKALMOHHOW pabOThl COCTaBjeHa JIO-
KaJIbHasl pecypcHasi BEJOMOCTh Ha 3aMEHY BBIKIIIOUATENIEH.

B pa3nene TexHuka 6€30MacHOCTH pacCMOTPEHBI BPEHbIE U OMACHbIE MTPOU3BOJICTBEH-
Hble (DAKTOpPBl U MEphl 3alUThl OT HUX, OPraHU3AI[MOHHBIE U TEXHUYECKHE MEPOMPUSTHS,
obecrnieunBaromue 0€30MacHOCTh padOT B AJIEKTPOYCTaHOBKaX. Tak e 3aTparuBaeTcst BOIPOC O

CaHHTapHO-TeXHquCKOﬁ HOpMaJI3aluu Tpyaa.

HccnegoBanue cXeMbl 3JIeKTp00Ha6)KCHI/I$I, pPacCMOTPECHHOC B JTaHHOH BBIHYCKHOﬁ KBa-
J'II/I(I)I/IKaI_[I/IOHHOI‘/’I pa6OTH, MO3BOJIMJIO OIIPCACIINTD, YTO AaHHAS SJICKTPUICCKAA CXEMa 3JICKTPO-

cHaOKeHUS IPUTOTHA K AaTbHEHIIeN IKCIUTyaTalliH.
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