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1 AHaaM3 HCXOAHBIX /JAHHBIX H OMNpeAejieHHe BHEMIHUX YCJIOBHM
¢pynxkunuonuposanus ' IC

['opHO-AnTalickuil TUAPOY3€d PacHoyioKeH B pecnyOnuke AnTail Ha peke
Karyss B 10 kM BbIIIE 11O TEYEHUIO OT cena Yemann.

JlnuHa pexu — 688 kM. ITnomans BogocOopHOro OGacceiina coctanisier 60900
kM2, Cpegnuii ykinoH — 5,34m/kM, mupuHa pekd a0 1000 M B pacmmpeHHbIX
ydacTkax, rryouna no 70 m B paiione Oprokorickoro mocra. B Oacceiine Karynu
HacuuThiBaeTcs Oojsee 800 jeaHUKOB OOIEH IUIOmAnbl0 625 ThIC. KM?, MOITOMY
JeqHUKOBOe muTaHue KaTyHu wWrpaer cylecTBEHHYX pojib. Peka 3amep3aer B
BEpPXOBbSX B JieKaOpe, B HMU30BbSIX — B KOHLE HOSOps, BCKPBIBAETCS B IEPBOU
nosioBuHe anpens. Karynp 0epét Havano Ha 10kHOM ckiione KatyHckoro xpe0ra y T.
benyxu y negnuka ['ebnepa. [lo obmemy xapakrepy mosimnbl, KaTyHb nenutcs Ha
TpHU ydacTka: BepxHsasa Karyns, oT uctokoB 10 peku Kokca, nnunoun 210 kM, cpeansis
Karyss or ycrbs Kokcel no pexu Cymynbtsl pnmHoM 200 kM, HuxkHAS KartyHb
nuHOM 280 kM, oT peku CyMyJbThI 10 CIUSHUS C peKOU bueil.

1.1 Ilpupoanbie yca0BUsA
1.1.1 Kaumar

PaiioH  pacnosioKeHusT IMPOEKTUPYEMOIO THIPOy3Ja  XapaKTEepU3yeTCs
ONaronpUATHBIMHU KIMMaTHUYECKUMHU ycinoBusaMH. CpeaHsis Temneparypa siupaps — 12
TpalyCOB HIDKE HYJIS, CPEHSIA TeMIiepaTypa utoiis 18 rpamaycoB Teria. AOCOMIOTHBIN
MaKCUMYM JOCTHraer 35 rpaaycoB, aOCOMOTHBIN MUHUMYM — MHHYC 30. CpenHss
IIPOJOJKUTEIBHOCTD TEILIOTo nepuoaa — 190 nuen.

1.1.2 T'uaposornyeckue JaHHbIE

Psn ruaponornueckux HabmogeHui 3a pexkor Kartyns 3a mepuon 1932-1981
IT. MPEJCTaBlIeH B mnpuiiokeHuu A, tabmuma A.l. KoopauHaThl KPUBOW CBS3H
BEPXHET0 M HIHKHETo Obeda mpeacTabiieHbl B Tabnuie 1.1, KpuBbie CBSI3U PacxoioB U

00BEeMOB MpeicTaBICHbI Ha pucyHKe 1.1 u 1.2.

Tabmuna 1.1 — KoopauHaThl KpUBBIX CBS3M BEPXHETO M HIDKHETO Obeda

KpuBas cBsi3u 00eMOB U YpOBHEH KpuBast cBsI31 pacxo/JJ0B M ypOBHEW HIKHETo Obeda
BepxHero Opeda 3HMHSS JIETHAS

Zpgp, M W, xm3 Zyp M Q,m3/c Zyp, M Q,m3/c
408,00 0,00 408,00 0 408,00 0
436,40 0,50 422,89 16000 422,89 20000
455,00 1,00 449,94 32000 449,94 40000
467,76 1,50 473,21 48000 473,21 60000
477,00 2,00 494,00 64000 494,00 80000
484,50 2,49 511,55 80000 511,55 100000
491,00 3,00 - - - -
496,79 3,51 - - - -
502,00 4,00 - - - -
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Pucynok 1.1 — KpuBsie cBsi3u pacXo[0B 1 YpOBHEH HIKHETO Obeda
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Pucynok 1.2 — Kpusast cBsi3u 006EMOB 1 ypOBHEH BepxHero Obeda
1.1.3 Un:xeHepHO-Te0JI0OTHYECKHEe YCTOBHS

B ocHOBanum coopy:xenus 3aieraetr quopur. /JHo Haxoaurces Ha otMmeTke 408
METPOB.

1.1.4 CeiicMu4eckue yca0BHs
B cooTrBeTcTBUM C KapTOM CEMCMHUYECKOTrO pallOHMPOBAaHUS TEPPUTOPUU

Poccuitickon ®epepaumu  pacueTHas CEUCMHUYECKass MWHTEHCUBHOCTh padOHA
pacnionioxenust ['9C pasua 10 6amiam mikanst MSK-64.
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1.2 DHepro’koHOMHUYECKAs] XaPAKTEPUCTHKA pailoHa

Ha 2016 roxg permoHanbHOE IHUCHETYEPCKOE YIPABICHHE SHEPrOCUCTEMBI
Anraiickoro kpas u PecnyOnukm AnTaili BXOAMT B 30HY ONEpPALlMOHHOMN
JEeATENbHOCTH 00bEIEHHOT0 JUCTIETYePCKOro yipasieHuss Culdupu.

OCc00EHHOCTBIO SHEPTETUYECKON CUCTEMBI ANTAICKOTrO Kpas sIBISETCS TO, UTO
BbIpA0OTKAa  DJIEKTPO’HEPIrMM  HA  TEPPUTOPUM  PETHOHA  OCYIIECTBIISETCS
UCKIIIOUUTEIBHO TEIUIOBBIMU  3JIEKTpocTaHiMsiMu Tuna TOLl, Ha KOTOpbIX
NPOU3BOAMUTCS  OKOJOo  2/3  moTpeOnsieMO  pETMOHOM  3JIEKTPOIHEPIHH.
DHeprocucteMa AJNTACKOTO Kpas HE pacrnojiaraeT JA0CTaTOYHOM YCTaHOBJICHHOU
MOIIIHOCTBIO JIJIS MOKPBITUS MaKCUMyMa Harpy3ku. Takxe oJiHa U3 0COOEHHOCTEH -
ce3oHHas pasrpy3ka TOILl u3-3a OTCYTCTBHS TEIUIOBBIX HAarpy3oK, B YacTHOCTH,
CHUKEHHUE Ha JIeTHUH nepuoa Harpy3ku bapnaynbckux TOI ¢ 741 MBT 1o 320 MBt
(bonee wem B 2 pasa) mpu OOIMEM CHIDKCHHUH TOTpeOJIeHUS AJITalCKOrO Kpas.
OTCyTCTBHME KOHLEHTPUPOBAHHOW MOTPEOUTENIbCKOM  HArpy3Kd -  KpPYIHBIX
noTpeOuTeNeil, KOTOpble MOIJIM Obl OKa3bIBaTh CHUCTEMHBIE YCIYTM MO YYacTHIO B
IIPOTUBOABAPUIHON pa3rpy3Ke MpU BHE3AMHOM JIE€PUIIUTE MOIIHOCTU HMJIM SHEPIHH.
3aBUCUMOCTh PEKMMOB PabOThl OT BEJIMYMHBI M HampaBiieHusa nepetoka Cubupsb -
Kazaxcran - VYpan, KoTOpble CyIIECTBEHHO BIIMSIIOT HAa YpPOBHU HAIPSKEHUS B
npwieratomeid cetu. CyllecTBEHHas: HHEPro3aBUCUMOCTh AJTAlCKOro Kpas ot
MEPETOKA IEKTPOIHEPTUU U MOIIIHOCTH U3 CMEXKHBIX PETHUOHOB.

1.3 AHaJjioru NpoeKTHPYEMOro rujpoy3Jia

B xone mpoektupoBaHus OblTH BHIOpaHBI B KAUECTBE aHAJIOTOB CIEIYIOIIHME
CTaHIUU:

— bypetickas [ OC

— 3eiickasa [ OC

— boryuanckas ['OC
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2 BogHosHepreTnuecKue pacyeTbl
2.1 PeryJupoBaHue cTOKAa BOAbI
2.1.1 UcxoaHblie JaHHBIE

— KpHUBBIE CBSI3M pacxXoJloOB U YpOBHEH HWKHEro Obedpa U 0O0OBEMOB
BOJOXPAHWIMIIA U YpOBHEH BepxHero Obeda (Ttabmuma 1.2, pucyHok 1.1 u
1.2);

—sHeprocucrema — PJIY Anras;

— ko3 punuent momuoctu: ky = 8,56;

— TIOTEPH HAIIOpa B BOAOIOABOAIINX coopyxeHusx: Ah = 0,72;

— HITY I'opHo-AnTaiickoi 'DC: HITY = 480 m;

— pSI THAPOJIOTMYECKUX HabOmoneHuit 3a pekoil Karywp (mpuioxenue A,
tabnuma A.1);

— TpeboBanus yuactHukoB BXK u motepu Boabl peacTaBieHsl B Tabnuie 2.1;
— CYyTOYHBIC U T0JI0OBbIe Tpaduku HArpy3ok (rakat «lcnomb3oBaHue BOTHOU
SHEPTUN»).

Tabnuua 2.1 — Tpeboanus yyactHukoB BXK 1 nmorepu Boibl U3 BOJOXpaHUIHINA

Q mc | [ I v Vv VI VI [ vk [ IX [ X [ X[ XI
TpeGosarns BXK | 350 | 350 [ 350 | 350 | 350 | 350 | 350 | 350 | 350 | 350 | 350 | 350
IToTpebnenue u3

BOJOXPaHUJIHINA
DunpTpanus 1 1 1 1 1 1 1 1 1 1 1 1
Hcnapenue - - - 0,313| 0,313 | 0,313 | 0,313 - - - -

JIsnoobpasoBanue 1,0 1,0 0,0 | -1,9 -2,9 0,0 0,0 0,0 00|10 10| 1,0

2.1.2 KpuBble 00ecrie4eHHOCTH PacXo/10B

B cootBercTBUM ¢ MeETOIMKOM BbIOOpa  pacueTHBIX TIujporpados
1eJIeco00pa3sHO pa3leNuTh TOJ Ha JIBa OCHOBHBIX ME€pPHOAA: MHOTOBOJHBIA H
MaJIOBO/IHbIN. B mepBoM npubInKeHuH MOXKHO CUHUTaTh, YTO K MEPHOJY MOJIOBOIbSA
OTHOCSITCSI MECAILbI, B KOTOpPBIE Pacxojbl OOJbIIE WM PaBHbI CPEIHETOIOBOMY
pacxony.

OnpenenuB rpaHuilbl CE30HOB, HEOOXOAMMO JJIsi BCEX JIET PsJa BBIUUCIUTH
CpeIIHHE pacXojbl 3a roJl, MAJIOBOAHBIA CE30H U MEPHUOJ] MOJOBOAbsA. Pamxupyercs
KaXKJasi MOCIe0BaTeIbHOCTh B Mopsake yObiBaHud. [lo monydeHHbIM pe3ysbTraram
CTPOSITCS SMITMPUYECKUE KpUBbIE 00ecTieueHHOCTH o popmyiie 2.1:

P,% =

) 2.1
n+1 (2.1)

rze M — NOpsIAKOBBIM HOMEpP pacxo/ia, PaH>KMPOBAHHOTO MO YOBIBAaHUIO;
N — o0111ee KOJMYECTBO JIET B CTATUCTUYECKOM PSITy.
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Pesynbrarel pacu€TroB mpencTaBieHbl B mpuiiokenun b, Ttabmuma b.1.
PacuéTtHple 3HaueHuss oOOeCHeuYeHHOCTH i BbIOOpa MaJOBOAHOTO  roja
npuHuMaiotTcs paBHbiM  90%, cpeaneBomHoro — 50%. DMmmpuyeckue KpHUBBIC
00€CIeYEeHHOCTH ISl CpPEJHUX PAacXoAOB 3a TOJ, IOJOBOJbE U MEXEHb
IIPEACTABIICHBI HA PUCYHKeE 2.1.

—&— CpeaHeroaoean ofecneyeHHoCTs —&— CpegHenanosogHan ofecneyeHHOCTs CpefHemereHHan ofecneyeHHOCTb

2500

1969

2000

500

O6ecneyeHHOCTb, %

Pucynox 2.1 - OMnupudeckue KpuBbie 00€CIIEUeHHOCTH JIJISI CPETHUX
pacxooB 3a IoJl, NOJO0BO/IbE U MEKEHb

2.1.3 Boi0op pac4éTHOro MaJIOBOJHOIO U CPEIHEBOIHOIO roaa

Jis obecneyenHoctu (P=50%) oOTCyTCTBYyeT KOHKpETHBIH IO/, BBIOMpaeMm
cpeau Tpex 3HaueHud (1949,1979,1940 roxwl) (mpunoxkenwe b, tabmuma b.1).
Brruncnsiem k03 QUIHEHTHI 10 MEKEHH U MOJIOBOJBIO JUIS TPEX T'OJIOB U BBIOUpaeM
TOT, Y KOTOPOTO KO3(PIULIMEHTHI MPUBEACHUS OyAYT OIMKE K STUHHIIC.

1949: Ky = Q1972 279 _ 1 06
' M QM 1949 263 T

Qn 1283
K[‘[ — 1975 — — 0,99;
Qr19a9 1297

1979: Ky = Qno7z _ 279 _ 3 ().
' M= Quiore 309 77

Q 1283
K — 111975 — — 1,07;
Qnig79 1204
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1940: K, = Qmo7z _ 279 _ (g7,
' M QM 1940 308 e

1283
Kl‘[ — QH 1975 — — 1,07
Qr 1940 1204

B kauecTBe pacueTHOro cpeaHeBOJHOro mpuHuMaem 1949 ropa, tak Kak 3TOT
roji TpeOyeT MEHbIIYI0 KOPPEKTUPOBKY PACXOJI0B.

B cpenHeBoHOM roay MMEEM pacxojibl MEHBIINE, YEM MaJOBOJHOM (HOSAODb,
nexkadpn). HeoOxonrMa KOppPEKTHPOBKA C 0OSA3aTENbHBIM COONIOACHUEM YCIIOBUS
COXpaHEHUsl CPEJHEBOAHOIO W CE30HHBIX pacxoloB. Ilocne KOppeKkTHpPOBKH
NoJIy4aeMm:

Pe3synbpTarhl mpuBeneHUsT U KOPPEKTHPOBKU MpEACTaBiIeHbl B Talmume 2.2.
Pacuétnblie ruaporpadsl mpeacTaBieHbl Ha pUCyHKe 2.2.

Tabnuua 2.2 — PacuérHble ruaporpadbl MaIOBOJHOTO U CPETHEBOAHOTO ro/1a
Pacxopl B M/c

Tox | 1| [ wv | v | vi v |vit|IX| X |X|XU|Qo:!| Quos | Que

PI
%
90 | 1963 | 162 | 143 | 167 | 213 | 805 | 1663 | 945 | 685 | 437 | 326 | 311 | 208 | 505 | 1025 | 246
50 | 1949 | 163 | 161 | 167 | 333 | 1228 | 1858 | 1307 | 793 | 512 | 346 | 231 | 187 | 607 | 1297 | 263

50 | 1949* | 164 | 145| 168 | 308 | 1228 | 1858 | 1307 | 793 | 442 | 346 | 321 | 210 | 607 | 1297 | 263

2000
1800
1600
1400
1200
1000

800

1949*

Q, m¥/c

1963
600

400
200

1 3 5 7 9 11
Mecaupbl

Pucynok 2.2 — Pacué€tHble riporpadsl MaJIOBOJHOTO M CPETHEBOJHOTO TOJ1a

2.2 Pacuer pexnmoB padorsl ['IC 06e3 peryJupoBaHHsI € Y4YeTOM
TpedoBanuii BXK

I[J'Iﬂ MAJIOBOOJHOI'O TIO0Ja BbBIYUCIIICM 3HA4YCHHA MOIHHOCTGIZ Ha IIOJIC3HOM

OBITOBOM CTOKE JUISI KaXKJI0TO Mecsia. B maHHOM pacuére ompeaenuM MOITHOCTD 3a
KOKIBIM Mecslla B JABYX peXuMax paboThl. YCIOBHO MPUHHMMAeM, 4YTO BOJa B
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BoJoxpaHmwuie Haxonutcs Ha orMmerke HITY (480 m), Tak kak 3TO ympormaeT
pacuer.

[lepBbili pexumM — OIpeneseHHe MOIIHOCTH MpH padoTe Mo BOAOTOKY, BCS
nocTynaromiasi Boja cpadbarpiBaeTcsi 0€3 HaKOIUICHHS B BOJOXPAHUIIHUIIIE.

®opmyiia momHocTr ['OC:

NBbIT = kNQ6bIT.l'[OJ'IH' (22)

riae ky — koaddunuent momnoctH (ky = 8,56);
H = Zgg — Zyg — Ah - Haniop, y4acTBYIOUTUH B BEIPAOOTKE SHEPTUU;
Q6urr.101-TIOTE3HBIN OBITOBOM pacxXo.
Bropoii pexxum — ompenereHHE MOIMHOCTH Npu paboTe Mo TpeOOBaHUSIM
YYaCTHUKOB BOA0X03s1iicTBeHHOro kKomiuiekca (BXK):

Npxx = kyQpxiH. (2.3)

2.3 BoaHo-3Heprernueckue pacderbl pexkuma padorsl I'IC  mo
MAaJIOBOHOMY IOy

Pacuer pabGotel Bomoxpanwnuima ['2C mpous3BoAUTCS HA 3aJaHHBIA PEKUM
cpemHeMecsuHbIX ~ MommHOocTed.  OOsi3aTenbHBIM  yCJIOBHEM  JUIsl  BOJHO-
DHEPreTUYECKUX PACUETOB SABJISETCS PABEHCTBO YPOBHEW BOJBI B BOJOXPAHWIHILE B
HaJaJie ¥ B KOHIIE PACYETHOTO MEPUOIa PETYIHPOBAHUS. ITO YCIOBHUE 00YCIOBICHO
HEOOXOAMMOCTBIO HCIIOJIB30BAHMS BCEH IMOJIE3HOM EMKOCTH BOJOXPaHUJIUINA. 3a
Hayajgo CpabOTKHM BOJOXpAHWIMINA MPUHUMAETCA MECAILl TIOCIE€ OKOHYaHUS
MOJIOBOJIbSI, B JIAHHOM CJIy4ae — 3TO OKTAOph. Pacu€T HaunMHaeTcs ¢ MOMEHTa, Korja
BOJIOXPAHWJIMILIE HAIOJHEHO M, CJIEI0BATENIbHO, YPOBEHb BOJBI B HEM paBeH HIIY.
[enpsto BOP pexuma pabotrei 'DC B ManoBOJHOM TrOfy SBJSETCS ONpEIEICHUE
rapaHTUpOBaHHOW MouIHOCTU Tpoektupyemor I'9C, ormerku YMO, U 10J€3HOTO
o0béMa BoJOXpaHWIHUIIA. Pe3yiabTaT pacuera mnpeiacTaBieH B NpwiokeHUH b.
['padux cpabOTKU-HATIOHEHHS BOIOXPAHUIIUIIA HA pUCYHKE 2.3.

481,00 480,00 | T T T T T T T I
479,00 479,16 | | | | | _ 479,65~

477 00 TN | s
475,00 I 475,425 ! ! ! ! 475,61
473,00 472,68
471,00 | |
469,92
469,00 $9.92 7 469,05
467,71

467,00 T 466,48
465,00

& & £ & & & & F ¢ &

«‘?‘b o‘*b @b & L N s ,b‘\\ «‘?@)

Q@ Q N &Q*

Pucynox 2.3 — I'paduk cpaGOTKM—HAMOIHEHUS BOAOXPAHIIIUIIA
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2.4 Onpenesienue ycranoBJeHHOH MomHocTH ['IC, 6astanc MOIIHOCTEH.
YcranosnenHas momuocTs ['9C paccuntsiBaeTcs mo hopmyrie:

NyCT.F3C = I])a;gr + NpeM + NaBap + NHaI‘pl (24)

e N5 — MaKCHMAllbHasi MOLIHOCTb;

N,

Nypap —aBapHUiHBINA pe3epB (ero otmaém TOC);

em — PEMOHTHBIN PE3EPB;

Nyarp, — Harpy3o4Hbiii pesepB. Tak Kak B CHCTEME CYIIECTBYIOT TOJBKO
TEIUIOBBIE  3JEKTPOCTAHIIMM NPUHUMAETCA paBHBIM 3% OT MakCUMaJbHON
noTpebIIeMOi MOIIIHOCTH CUCTEMBI.

Tak kak Ha mpoektupyemoil I'DC He mpemycMarpuBaercs TONOJHUTEIbHBIN
00BEM BOAOXPAHWINILA, TO HA HEW yCTaHABIMBAEM TOJIBKO Harpy304YHBII pe3epB.

Nyarp = 3% * Ppax = 0,03 - 1255 = 38 MBT. (2.5)
Torna ycranoBnenHast MomHoOCTh ['opHo-Aunraiickoit 'DC no popmyne 2.4:

N,

yer.rac = 662 + 38 = 700 MBT.

OcHOBOI Juisi TOCTpoeHusi OajnaHca MOLIHOCTH CIY>KUT TOAOBOW rpaduk
MaKCUMAJIbHBIX MOIIHOCTeW [l mocTpoeHust OajnaHca MOIIHOCTH HEOOXOAUMO
JIOTIOJTHUTENIBHO pacCuuTaTh. PeMOHTHAs Tuiomaas Jis npoektupyemon I'9C:

1-N, MecsI]
IPOEKT __ yeT — .
Foew = r— 1mec = 117 MBT “ron | (2.6)

Ycranosnennas MomiHocth TOC, ompexaensemas 1o siHBapio (1ekadpio),
CJIeTyIOIUM 00pa3oM:

NYCT.T3C = NPaG + NHan.TSC + NAB.T3C =589+ 0+ 125 = 714 MBT. (27)
Torma pemonTHas mwiomaas TIC:

N, 1 N Mec
Fremtac = %EMGC + % 1mec = 535,5 MBT - —. (2.8)

ro

OueBHIHO, YTO [aHHAs PEMOHTHAas IUIONIaJAb HAMHOIO MEHBIIE IUIOIIAAH
npoBajia Tpaduka MaKCUMAaJIbHBIX HArpy30K, MO3TOMY YCTaHOBKA JOMOJHUTEIHHON
MOIIIHOCTH [JIsl KalUTAJIbHBIX PEMOHTOB He TpeOyercs. Pacnpenenum ee Mexmay
ampesieM, MaeM, UIOHEM, UI0JIEM, aBT'yCTOM U CEHTAOpEM.
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2.5 BogHosHepreTnueckne pacuéTsl Mo YCJIOBHIO CPEeTHEBOHOIO Toa

BonHo-sHepreTuueckue pacyeTbl B CPEAHMX IO BOJHOCTU  YCIIOBHS
MNPOBOJASTCS C 1EJbI0 TMOJYyYECHHS OJHOM U3 BaXHEUIIUX XapaKTEPUCTUK
POEKTUPYEMOT'0 THIPOY3JI1a — CpelHEMHOToJieTHEN BbIpaOoTku ['DC.

[Ipu 5TOM BBITIOTHSIOTCS CIAEAYIOITUE YCIOBUS:

1) Pacxojbl B peke cooTBETCTBYIOT 50% 0OecreueHHOCTH

2) O6s3aTenbHas cpaboTKa BoJOXpaHmIuUIa 10 Y MO

ITo pesynbraram BOP cpeanero no BOJHOCTH rojia ONMpeaeuM BoIpaboOTKYy:

— Bripabotka 2,920 mapa. kBT*4 — mo MOITHOCTSM MaJIOBOJTHOTO T'OJia.

— Bripabotka 2,707 mapa. kBT*4 — mo oTMeTKaM MaJIOBOJTHOTO T'0J1a.

B kauecTBe cpelHEMHOroJeTHEH MNPUHUMAaeM HaMOOJBIIYI0 BBIPAOOTKY —

2,920 mapa. kBr*u.
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3 OcHOBHOE M BCIIOMOTraTeJIbHOe 000py/10BaHHne

3.1 BbiOop unciIa ¥ TUIIA arPeraToB

3.1.1 [locTpoeHue pe:KMMHOIO MOJIA

Pabouee nosie — 310 MpOCTpaHCTBO, orpanndeHHoe JUHUAMUA H(Zyny, Qrc) u
H(Zvmo, Qrac) (Tabauma 3.1) (Pucynok 3.1). CieBa HaHOCHUTCS OrpaHHYCHHUE 10
MUHHUMAJIbHOMY pacxojly, ClpaBa — OTpaHUYEHHUS MO TYpOMHE M TeHepaTopy.
MakcumanbHasi MOITHOCTh JTOJKHA BBIJIABAThCS CTAHIIMEW MPU PacUETHOM Harope u

BCCX HAIlOpax, BbIIIC paCYCTHOI'O.

Tabnuna 3.1— JlaHHbIe 11 TOCTPOEHUS PEXKUMHOTO TOJIS

JIuHus OrpaHUYCHHUS 110 JlvHus orpaHUYeHHS 110
Kpussble cBsi3u N . N
HiKHero Obotha HamopHble XapaKTepuCTUKH pacueTHOMN yCTaHOBICHHON MPOITYCKHOM
MOIITHOCTH crniocobHoct 'DC

Qus Zis° Hyny Hymo Hzgs H Q H Q
M3 /c M M M M M m3/c M M3 /c

0 408,01 71,27 57,71 64,31 68,50 1202 56,00 1525

75 408,50 70,78 57,22 63,82 68,00 1211 55,00 1511
150 408,99 70,29 56,73 63,33 67,50 1220 53,50 1490
225 409,48 69,80 56,24 62,84 67,00 1229 52,00 1469
300 409,96 69,32 55,76 62,36 66,50 1238 50,50 1448
375 410,44 68,84 55,28 61,88 66,00 1248 49,00 1426
450 410,91 68,37 54,81 61,41 65,50 1257 47,50 1404
525 411,38 67,90 54,34 60,94 65,00 1267 46,00 1382
600 411,85 67,43 53,87 60,47 64,50 1277 44,50 1359
675 412,31 66,97 53,41 60,01 64,00 1287 43,00 1336
750 412,77 66,51 52,95 59,55 63,50 1297 41,50 1313
825 413,22 66,06 52,50 59,10 63,00 1307 40,00 1289
900 413,67 65,61 52,05 58,65 62,50 1318 38,50 1264
975 414,12 65,16 51,60 58,20 62,00 1328 37,00 1239
1050 | 414,56 64,72 51,16 57,76 61,50 1339 35,50 1214
1125 | 415,00 64,28 50,72 57,32 61,00 1350 - -
1200 | 415,43 63,85 50,29 56,89 60,50 1361 - -
1275 | 415,86 63,42 49,86 56,46 60,00 1373 - -
1350 | 416,29 62,99 49,43 56,03 59,50 1384 - -
1425 | 416,71 62,57 49,01 55,61 59,00 1396 - -
1500 | 417,13 62,15 48,59 55,19 58,50 1408 - -
1575 | 417,55 61,73 48,17 54,77 58,00 1420 - -
1650 | 417,96 61,32 47,76 54,36 57,50 1432 - -
1725 | 418,37 60,91 47,35 53,95 57,00 1445 - -
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Pucynok 3.1 - PexxumHoe nosne npoektupyemoit '9C no Hanopy u pacxomy

Jns  makcumansHoro Hamopa 70,1 M  pacCMOTpeHBI  CIEIyIOLIUE

TUIPOTYPOUHBL:

— noBopoTHo-nonactHas [1JI-80 (He ucnonb3yercs B pacuerax, Tak KaK JaHHas
TUAPOTYpOMHA SIBIIAECTCS DSKCIEPUMEHTAIbHOM M HE TMpPUMEHSETCs H3-3a
BBICOKUX KOA(DPUIIMEHTOB KaBUTAllMM M KakK CJEICTBHE OOJBIIUX BBICOT
OTCAChIBAHUSI, YTO SKOHOMUYECKH HE OMPABAAHO).

0
— TmoBOpoTHO-MonacTHas auaroHansHas [1J1/190-B60°(ne wucnonb3yercs B
pacderax, Tak kKak B Poccuu TypOWHBI TaHHOTO TUTIA HE TIPOU3BOJATCS).
— panuansHO-oceBast PO75a-B, PO756-B.

Ornowenue Hyin /Hype, = 0,65  Haxomures B JONYCTUMBIX — IPEIENax.

[IpunumaeM Ui JalbHEHIIUX pacuetoB ruaporypounsl PO75a-B u PO756-B
(Tabnuma 3.2).

Tabmuua 3.2— [lapameTpsl TypOHHHOTO 000PYIOBaHUS

Mapka PO75a—B PO756 - B
Hupen, M 75 75
Hmin/Hmax 0,6 0,6
Mw opt 0,92 0,918
Q,ImaX' M3/C 1,2 1,2
6(Q] max) 0,13 0,18
DymM 0,46 0,46
Hyon, M 4 4
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3.1.2 BbiOOp HOMMHAJBHOIO AHAMETPA W OCHOBHBIX XAPAKTEPUCTHK
ruApoTypOMHBI, OIpeJeleHHMe YacTOThbl BpalleHusi, padodeil 30HBI Ha
YHHUBEpPCAJIbHOM XapaKTepHCTHKE

Jliis BBIOOpa quameTpa pabodero Koseca U KOJM4eCTBA arperaToB MPOU3BEIECH
pacuer. OnpeneneHsl NPUBEIEHHBIE YaCTOThHI BPAILLIEHUS, IOCTPOEHBI paboyure 30HBI
Ha [‘naBHoi VYuuBepcanpHOoM Xapakrepuctuke. Onpenenum KIIJ[ HatypHO#I
TypOUHBI:

—1—(1— _ .#hw/hS/v_ﬂ =
N = 1 (1 TIM) (1 8) + & D, HpN Vi -
5/046 104 5[1,51 )
=1- (1 - 0,921) ) (1 - 0,75) + 0,75 ' ,E ’E ’ﬂ - 0,951, (31)

rae Ny, D1y, Hy — KIIJI, tuamerp u Hamop MoensHOM TYpOWHbL;

Dy, Hg— JTMaMETpP U pacyeTHBI HAIOp HATYPHOU TypOUHBI;

Vi, Vg — KOB(D@PUIIMEHThI KMHEMATHYECKON BS3KOCTH BOJBI JJI HATypHOU U
MOJICIbHON TYpOWHBI COOTBETCTBEHHO, 3aBUCAIME OT TEMIEPAaTyphl BOABI s
HaTYPHBIX U MOJICJIBHBIX YCJIOBUH t, U ty;

& — KOd3(PUIMEHT, BBIPAXKAIOIINN OTHOIIEHUE TMOTEPh TPEHHS KO BCEM
THJIPABIMYECKUAM MTOTEPsAM (JIJIs paralibHO-0CEBBIX THAPOTYypOuH € = 0,75).

MoIHOCTh OAHOTO arperara:

N, = 9,81Q,,D{H) /HpNnTnEp =
=981-1,2-4,25%- 55L5. 0,951-0,96 = 78,734 MBT, (3.2)

e Qqp, — NIPUBEIEHHBIH PacX0]] B paCYETHON TOUKE;
N, — cpexuuit KI1J] reneparopa (mpeasapuTensHo npunauMaeM 7, = 0,96).

Yucno ycranasinuaembix Ha ['9C arperaTos:

_ Nz 700
N, 78734

Z' = 8,89, (3.3)

riae NYo. = 700 MBT — ycTaHOBJIEHHAs MOIIIHOCTb.

Paccunrannoe 4ucio arperatoB Z', OKpyrisiercsi Z,, MOCe 4ero yTOUHSAETCS
MOIIIHOCTh arperata. Pekomenayercs NpuHUMaTh KpaTHOE 2 WK 3 JUJIsl TOrO, YTOOBI
IJIaBHAsl CX€Ma AJIEKTPUYECKUX COeTMHEHUH ObUIa CHUMMETPUYHOM.

N —NYCT—7OO—70MB 3.4
a =7 " 10 T (34)
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YacToTa BpamieHus: TypOUHBI:

_ o AhB_ 551082 . o6 Ny
=Ty D, 4,25 B " mun’ (3:5)

rae n'; , — NpuBeEHHAs YacTOTa BPALICHUsS MOJEIbHOM THAPOTYPOUHBI B pacy&THOM

TOYKE;

A - monpaBka Ha MPUBEAEHHYIO YAaCTOTY BPAIICHUS MPHU MEPEX0JE OT MOJEIH K
Hatype, paBHas otHomeHuto KIIJI narypuoit TypOunsl k KIIJl monmenu pacueTHoi
TOYKE.

[To momyuyeHHOW CHHXPOHHOW YacTOTE BpAIICHHS MPUHUMAEeM OiKaniiee
CTaHIAPTHOE 3HAYEHUE CHHXPOHHOM YaCTOThI BPAILICHUS 110 CTAHAAPTHOMY Py

Jlist  BRIOpaHHOTO MaKCHUMaJIbHOTO JHWaMeTpa TYypOWHBI W CTaHAAPTHOTO
3HAUYEHUS! CHUHXPOHHOM 4YaCTOThl BpallleHUSI HEOOXOJMMO HAHECTH Ha TJIaBHYIO
YHHUBEPCAIIBHYI0 XApaKTEPUCTHKY JIMHUM NPUBEAEHHOM 4YacCTOTHl BpAICHUSA,
COOTBETCTBYIOIIME ~ W3BECTHBIM ~ HAmopam TypOuHbl  Hyay, H, ¥ Hpyp,
MPEIBAPUTEIBHO BBIUUCIIUB TPHU 3HAYCHUS IPUBEICHHON YaCTOTHI BPAILICHUS

. n.- Dy 150- 4,25 72 00 00 (3.6)
n .= = = , __—, .

M [Hpax -A V70,1 1,032 MHH

, n:Dy _ 150-425 _ . 06 37
n - = = = , _—, .

fpac \/Hpacq A \/55 -1,032 MHH

, nc:Dy _ 150-425 0 38)
n = = = , _, .

M Hypm A VA9-1,032 MUH

IZle N, — CTAaHAAPTHOE 3HAYEHUE CUHXPOHHOM YaCTOThI BPAILICHUS;
H — Hamop Ha CTaHIMU, COOTBETCTBYCT Hypgy, Hpacy U Hpyin-
[IpounsBenenue npuBeAEHHOTO pacxoaa B pacuétHor Touke Ha KII/I:

~ N, ~ 70000
981-DZ-Hr"np 981-4252-5515-0,96

Q') -1y =1,014. (3.9)

JleBast 4acTh ypaBHEHMs ONPEAENIIETCS OA00POM TAKOM TOYKH HA TMHUM 1, ps

4TOOBI Mpou3BeieHne Q') * 1)1 B 3TOM TOUYKE 00SCIICUMBAIIO BBIMOJIHEHUE YKA3aHHOTO
paBEHCTBA.
[IpuBenénnsbIil pacxon:
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Qmin 350

P — = 0,908,
4 1min D2 - H,. A 4252491032

: 350
q tmax = Imin = 0,759,

D?-VH-A 4,252:+/70,1-1,032

rae Qnin — MUHUMQIBHBIN PACXOJ Y€PE3 CTAHLIHUIO.
Csenem pe3yibTaThl pacueToB B Tadiuiry 3.3 u 3.4.

(3.10)

(3.11)

Tabmuna 3.3 - Pesynprarel pacdera mapaMeTpoB OOOPYIOBaHUS ISl Pa3THMYHBIX

sHaueHnit D; rugporypbunst PO75a — B

Dy, M 3,75 4 4,25 4,5 4,75 5
Ny 0,950 0,950 0,951 0,951 0,951 0,952
N;, MBT 61250 69717 78734 88301 98417 109084
Z;, Wt 11,4 10,0 8,9 7,9 7,1 6,4
Z,, IIT 12 10 10 9 8 6
N,, kBT 58333 70000 70000 77778 87500 116667
ng, 06/MHUH 166,7 156,3 1471 139,0 131,7 125,1
ng, 06/MHUH 176,5 166,7 150,0 142,9 136,4 130,4
Nppi, 06/MHUH 77,83 78,39 75,00 75,56 76,12 76,63
ny,, 06/MUH 87,87 88,50 84,61 85,31 85,94 86,52
Npax, 00/MUH 93,09 93,76 89,64 90,38 91,05 91,66
Q; 1y Hp 1,0855 1,1449 1,0142 1,0051 1,0149 1,2212
Q1 - Ny Hiax 0,7544 0,7957 0,7048 0,6985 0,7053 0,8487
3
QL MT (Hpmax) 0,976 0,857 0,759 0,677 0,608 0,548
3
Q,, M? (Hmin) 1,167 1,026 0,908 0,810 0,727 0,656

Tabmuma 3.4 - Pesymprarel pacdera mapaMeTpoB OOOPYIOBaHUS ISl Pa3THYHBIX

3Hayenunit D; ruapotyp6unst PO756 — B

Dy, M 4,25 4.5 4,75 5 5,3 5,6
Ny 0,949 0,949 0,949 0,950 0,950 0,950
Nz, MBT 78579 88128 98226 108873 122374 136666
73, T 8,9 7,9 7,1 6,4 5,7 51
Z,, T 10 9 8 6 6 6
N,, kBT 70000 77778 87500 116667 116667 116667
ng, 06/MuH 140,0 132,2 125,3 119,0 112,3 106,3
n., 06/MHH 21,4 22,7 23,9 25,2 26,7 28,2
Npin, 06/MUH 20 22 22 25 26 28
ny,, 06/MUH 150,0 136,4 136,4 120,0 115,4 107,1
Nyyax, 00 /MUH 89,59 86,22 90,99 84,27 85,88 84,24
Q: 'n, Hy 84,56 81,38 85,88 79,54 81,06 79,51
Q1 * Ny, Hnax 74,90 72,08 76,07 70,46 71,80 70,43
3
Q) MT (Himax) 1,0142 1,0051 1,0149 1,2212 1,0869 0,9735
3
Q, MT (Hpmin) 0,7048 0,6985 0,7053 0,8487 0,7553 0,6766
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3.2 'maporypOUHBI H MX NPOTOYHAS YACTh
3.2.1 Onpenesienue 3ariaydjieHus pado4ero Kojaeca ruJpoTypouHbI

B pesynbTaTte noctpoenus padouux 30H ruapotypounsl PO75a — B ocrarorcs
Tpu nuametpa: 4,25; 4,5; 4,75, nns ruaporypounsl PO756 — B 2 nuamerpa: 4,5; 5,6.
OnpenenuM ISl TaHHBIX JHAMETPOB BBICOTHI OTCAChIBAaHUS U OTMETKH YCTAaHOBKH
pabounx komec. OtmeTrky pabouero Koieca i OOeCIeueHUs:  ero
OeCKaBUTAIIMOHHOW PabOTHl HAXOAUM T10 hOpMYJIE:

VZ,x = Zus(Qup) + Hs, (3.12)

rae Zyg(Qup) — otMmeTka ypoBHs B Hb mpu Qyp, COOTBETCTBYIOIIEM pacy€éTHOMY
3HAUYEHUIO BBICOTHI OTcachiBaHus Hs.

BricoTy oTcachiBaHUSI pacCUMTHIBAIOT I TPEX HauOojee OMAacHBIX CIIy4yaeB U
BBIOMPAIOT HAMOOJBINYI0: padora omgHoro arperara ¢ Np mpu HIIY, pabora ogHoro
arperata ¢ Np u Hp, paGota ogHoro arperara Ha JUHUM OTPaHUYEHUS 110 TypOUHE C
Np u Hmin.

vZH]S (QHB) .

He =10,33 —
S 900

oH —1,5+VYZ, ., (3.13)

riae VZys(Qug) - ormerka HB tipu anHOM pacxojie;
— Pa3HOCTh OTMETOK XapaKTepHbIX MIockocTer(ysi PO mosioBHHA BBHICOTHI
HaIPaBJISIONIETO anmnapara);
0 — KO3 (ULHUEHT KaBUTAIUU.
Pe3ynbTarhl pacyeToB npeacTaBieHbl B Taduie 3.5.

Tabmuma 3.5— BeicoThl oTcackIBaHus.

- PO75a—B PO756 - B
Dy, M 4,25 4,50 4,75 4,50 5,6
Hs(Hipay), M -2,49 -2,19 -2,71 -2,19 0,94
Hs(Hp), M 0,01 0,26 -0,14 0,26 2,76
Hs(Hpin), M 1,01 1,23 0,88 1,23 3,48
VZyy, M 405,98 406,33 405,87 406,34 409,76
VZyy, M 408,61 408,92 408,60 408,92 411,79
VZyy, M 409,67 409,97 409,71 409,97 412,63

3a OTMETKY yCTaHOBKH pabodero Kojeca MPUHUMACTCS HaWMEHBIIash OTMETKA
CpeIy BBIYUCIICHHBIX, TaK KaK TaKOW BBIOOP oOecmeunT OeckaBaTaIllMOHHYIO paboTy
Ha BCEX peKUMax pabOThl THAPOTYPOUHBI.
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3.2.2 ConocraByieHne TYpOUMH ¥ BHIOOP ONTHMAJIBHOTO BAPHAHTA

Bri6upaem rugporypouny (Tadmuma 3.6) PO756 — B — 560 u reneparop CB-
1230/140-56 Tak Kak MeHbIIEE KOJIMYECTBO arperaroB OOECICYHT HHU3KYIO
CTOMMOCTHh OCHOBHOTO 000pyaoBanus [ 9C, a mOI0KUTENbHAS BHICOTA OTCACHIBAHUS
CYHIECTBEHHO YMEHBIIUT 3aTpaTbl Ha CTPOUTENBCTBO THAPOY3Na, HaTUIHe
CEepUHHOTO THUAPOTEHEPATOpa MO3BOJIUT YCKOPUTH ITyCKO-HAJIOJAOYHBIE pPadOTHI U
CHU3HUT CTOMMOCTB AnekTpuyeckoit yactu ['9C.

Ta6nuna 3.6— CpaBHeHHE BapHaHTOB

- PO75a—-B PO750-B
Dy, M 4,25 4,50 4,75 4,50 5,6
Ny 0,951 0,951 0,951 0,949 0,950
Z4, WIT 10 9 8 9 6
N,, MBT 70,000 | 77,778 | 87,500 77,778 116,667
VZ,, M 408,61 | 406,33 | 405,87 406,34 409,76
Hg, M -2,49 -2,19 -2,71 -2,19 0,94
Hammaue CB-
850/190- - - - CB-1230/140-56
TUApOTreHepaTopa 40

3.3 Bbi0op Tuna ¥ raGapuTHBHIX Pa3MepPOB MACJIOHANIOPHOH YCTAHOBKHU

Hawnbonee kpynmHBIMH 3J€MEHTAaMH 10 rabdapuTaM CHCTEMBI peryJMpOBaHUS
THIPOTYpOUH SBIsIETCS MacloHanopHas yctaHoBka (MHY), pasmemienue koTopoid
JIOJDKHO OBITh TPETYCMOTPEHO MPH MPOSKTUPOBAHUU CTPOUTEIHLHOW YaCTH 3IaHUS
I9C.

['abaputueie paszmepsl MHY ompenenstorcss o0bEMOM MacIOBO3AYIITHOTO
KOTJIa, 3aBUCSIIETO OT CyMMapHOTO 00beMa CEpBOMOTOPOB, OOCITYKUBAEMBIX OTHOM
MHY.

[To manorpamme S1.JI. JlyxoBaoro u JL.M.IlIudppuna [10] onpenensercs: Thi
macioHanopHoi ycranoBku: MHY 6,3/1 — 40-8-2. MacnonanopHasi ycTaHOBKa ¢
THIPOAKKYMYIISITOPOM BMECTUMOCTBIO 6,3 M°, cocTosmuM U3 1 cocyna Ha maBieHMe
4 MlIla (40 KFC/CMZ), c MaciioHacocHbIM arperatoM ['A 6,3/1 — 40, umeronum
CIIMBHOMN GaK BMECTHMOCTBIO 8 M° ¢ 2 HACOCAMIL.

3.4 Bb160p 3/1eKTPOrHAPaABIUYECKOr0 peryasiropa

[To tabmure [10] ompenensem tun DI'P. Tak kak Typouna PO, To BbIOHUpaem
OI'P (mnss ['A ¢ ogHUM peryJupyromuM opraHom). Jluamerp TJIaBHOTO 30JI0THHKA
150 mm. Beibpannsriii perynstop OI'P -2 1-150-11.
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4 JnekTpUYecKasi 4acTh

4.1 BpbIOOp TIJaBHOI CcXeMbl 3JIeKTPHYECKHX COEIUHEHUIH M CXeMbI
COOCTBEHHBIX HYK]]

OcHoBHBIE TpeOOBaHUS IPENBABIIIEMbIC K I1aBHBIM cxemam [ DC:

1. HapexxHOCTh U 6€30TKa3HOCTh B paboTe

2. MaHEeBPEHHOCTh CXEMBI T.€. BO3MOKHOCTD JIETKOTO MPUCITOCOOTIECHUS CXEMBI
K M3MEHSIONIMMCS YCIOBHSAM paOOThI, KaK B OKCIUTyaTallud, TaK U TIPU PACITUPECHUH
CTaHIIUU, PEMOHTOIIPUTOIHOCTb;

3. [IpocToTa u HATIATHOCTD;

4. DKOHOMHUYHOCTh, MHUHHUMYM 3aTpaT Ha pecypchl U BpPEMEHU Ha
CTPOUTENLCTBO PY.

YpoBeHb ATUX TPeOOBAaHUM B COBPEMEHHBIX YCJIOBHUSAX TMOBBIIIEH B CBSI3U C
BBICOKOW pOJIbIO M OTBETCTBEHHOCTHIO THIPOIIEKTPOCTAHIIMH B 00ECIECUCHUH
0e30macHOCTH AIEKTPOCHAOKEHUS norpeduTene u HAJEKHOCTU
(GyHKIMOHUPOBAHUSI SHEPTOCUCTEM, B TOM 4YHUCJE, B TMEPHOJbI BOZHUKHOBEHUS U
JIUKBUJIAIIMNA ABAPUNHBIX CUTYALUU.

[To kapre-cxeme pa3MellleHUs JIMHUM JJIEKTPOIEpeaaun IMOJCTAaHIUN ObLIO
OIpeieNIeHO, YTO OrKauIel aBisieTcs moAcTanus «Arckasy 220kB.

[To ycnoBusiM BBIIIEIEPEUUCIICHHBIX TPEOOBAHUM, a TaKxXKe JUIsl 00ecreueHUs
OecrniepeOoifHOM paboThl YHEProCUCTEMBI, OblJIa BRIOpaHa cxeMa C O0beIUHEHHBIMU
omoxamu. Ha reneparopHom HanpsokeHun 13,8 kB s nmutanus COOCTBEHHBIX HYXKIT
BBITIOJTHSIFOTCSI OTBETBIICHHUS.

Cxema coOctBeHHBbIX HY)J ['DC nomkHa BBIOMPAThCS C yU4ETOM OOecredeHus
e€ HaJIeKHOCTH B HOPMAJbHBIX, PEMOHTHBIX M aBapUHHBIX pexxumax. CoriacHo
cranaapty [14] HeoO0XoauMoO TMpelycMaTpuBaTh HE MEHEE JIByX HE3aBUCHMBIX
WMCTOYHUKOB THUTAHUS MpU J0OOM pekuMe paboThl CTaHIMU, B TOM 4YHUCJE TPH
OTKJIIOUYEHHH OJJHOTO M3 HE3aBUCUMBIX UCTOUYHHMKOB nutanus. Ha ['opHo-AnTalickoil
['DC B kauecTBE UCTOYHUKOB MUTAHUS IPUHSITHI:

— ot moacTtanmu «Yemam» 35 kB;

— oT TpanchopMaTopoB coOcTBeHHBIX HY k1 6 u 0,4 kB;

— nu3enb-reHepaTopHas ycrtaHoBka (AI'Y).

4.2 Bri6op TpancdopmaTopoB

4.2.1 In1aBHbIe NOBBIIIAKIINAE TPAHCPOPMATOPBI

Br16op TpaHcdopMaTOpoB BKIIIOYAET B ceOsl OMpENENeHUEe MX 4YMciia, TUMA U
HOMHWHAQJIBbHOW MOIIHOCTH.

Tpancpopmarop O10ka AOMKEH 00ECIEUUTh BblAa4y MOIIHOCTUA F€HEPATOPOB

B CCTb IIOBBIICHHOTO  HAIIPAKCHUA 3a  BBIYCTOM  MOIIHOCTH  HAI'PY3KH,
HOIIKHIO‘ICHHOﬁ Ha OTBCTBJICHUHU OT I'CHCpATOpA T.C. HAI'PY3Ka COOCTBEHHBIX HYXII:
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Pryom — Pes _ 117 -117-0,01
cosQr 0,9

Spacq -

= 128,7MB-A, (4.1)

rae P., — akTuBHas Harpy3ka COOCTBEHHBIX HYX1, MBT.
[To xaranory OOO '"TonwbstTuHckuii Tpanchopmatop" BBHIOMpPAIOTCS

tpanchopmaropsl TLL 160000/220. KaranoxHubsie naHHbe MPUBEICHBI B TaOJIHIIE
4.1.

Tabmuna 4.1 Karanoxxusie gaaasie Tpanchopmaropa T/ 160000/220

Suion» MBT Uy, B U, % | AP, kBT AP, kBT | L.,%
UBH UHH
160 242 | 138 11 380 90 0,5

4.2.2 Bb10op TpancGopMaTOPOB COOCTBEHHBIX HYK

Jloyiss MOIIHOCTH, TOTpeOsseMO Ha COOCTBEHHBIE HYXIbl CTaHIIUH,
OpPUEHTUPOBOYHO cocTaBisgeT 1% ot N
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B Sy, _ 772,2 _
~ (K-P,./cose.) (1,2-135/0,85)

n, 4 1. (4.3)

[Tpunumaercs uncno BJI 220 kB paBapiM n, =4+ 1 =15

Sy 772,2

| = =
P V3:U,, 5-vV3-220

= 0,405 KA. (4.4)

[To BenmumHe Toka BhIOMpaeM mpoBoj Mapku AC — 240/32. JomycTumblii
IPOIOJDKUTENBHBIN TOK 15, = 605 A. IIpoBepka npoBoaa 1o HarpeBy:

I 51 TT5E 0,507 kA (4.5)
nLag — = =0V, KA. .
® (m,—-1)-V3-U,, 4V3-220

Ion > Iap, CllENOBATENBHO, BHIOPAHHBIA IIPOBOJ YIOBIETBOPSET YCIOBUIO
Harpesa.

4.3.2 Bb100op INIaBHOI cXeMbl pacnpeneuTeILHOr0 yCTPOiCTBA BbICIIETO
HaNPSKEHUA

['aBHBIE AIEKTPUUECKUE CXEMBI DJIEKTPOCTAHIIUN MPOCKTUPYIOTCS UCXOS U3
CJIETYIOIUX TpeOOBaHUI:

— pemoHT BbIKIrOYaTeneir 110 kB u BbIlie mpow3BOAUTCS 0€3 OTKIIOYCHUS
MIPUCOETUHEHNH;

— BO3/AyLIHAs JIMHUS OTKIIt0YaeTcst oT PY He Oosiee ueM ABYMs BBIKITIOUATEISIMU;

— TpaHchopMaTopel OJIOKOB OTKIIOYAOTCA OT PY He Oonee dem Tpems
BBIKJIIOYATEIISIMU;

— OTKa3bl BbIKIIOUATENEd PY B HOpMalbHOM W PEMOHTHBIX PEKHMax HE
JIOJDKHBI TIPUBOJIUTH K OJIHOBPEMEHHOM MOTEpe JBYX TPAH3UTHBIX MapalieIbHBIX
JIMHUM, a TaK)Xe OJHOBPEMEHHOMY OTKJIIOUEHUIO HECKOIbKUX JIMHUH, €CIIU TIPU 3TOM
HapyIIaeTCs yCTOMYMBOCTh NapasuieabHon padoTsl DIC;

— IpU OTKa3ax BBIKIIOYATENIEM B HOpPMalbHOM pexuMme PY He noimkHO
OTKJIIOYaThCsl Oosiee OAHOro OJoKa, a B peMOHTHOM pexxkume PY — He Oosee aByx
OJIOKOB, TIpU OSTOM HE JOJDKHO BO3HUKATh MEPETPy3KHM JIMHUM W HapyLICHUS
YCTOMYUBOCTH.

Uucno npucoenunenuit PY-220 kB: 8 (5 BJIDIT 220 kB, 3 6noka). Ilpu
JTAHHOM 4YHUCJIe MPUCOEAMHEHHUH U1 aHHOro Kiacca Hampspkenus PY BoiOupaem
BapuaHT C AByMs cuctemaMu cOopubix muH ¢ MIIIB. Beibpannas cxema PY — 220
kB npeacrasnena Ha pucyHke 4. 1.
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CLUZ

CLLT

B B B B MUIB B B B B

;

M N2 bnok1 bnok2 N3 Nk bnok3 /5
Pucynok 4.1 — Cxema PYBH 220 kB: 2 CIII ¢ MIIIB

4.4 Pacyét TOKOB Tpex(a3HOro W OAHO(A3ZHOI0 KOPOTKOI0 3aMbIKAHMS
BpacnpeAe/JIMTebHOT0 YCTPOMCTBA BbICHICI0 HANPSIKEHHs] C NPHUMEHEHHEeM
NMporpaMMHOro komiuiekca RastrkK Z

4.4.1 PacyéT MCXOMHBIX JAaHHBIX

OHpCI[GJ'H/IM HHAYKTHBHBIC COIIPOTHUBIICHUSA BCECX DJICMCHTOB
KOpOTKO3aMKHYTOI\/’I O B MMCHOBAHHBIX CAMHHUIIAX. CI/IHXpOHHBIG reHeparTrops.l:

Xp = xy - Uiton =022 — 2 = 0,321 Om. (4.6)
S wom 130,6

3naueHue ceepxnepexoanon IC reneparopos:
Er =E,-Us=1,13-13,8 = 15,6 kB. (4.7)
WHayKTUBHBIE CONTPOTUBIIEHUS TPAHC(HOPMATOPOB:

_ Ux% * Uyon”

M
= = 40,263 OMm. 4.8
T=7100-5,., M (48)
Cucrema:
—Ui°M—2302—35270 4.9
=g " T sg T e (4.9)

JIvuaunm cBsa3u 220 kB ¢ saHEprocucTemMoi:
x, = 0,435-60 = 26,1 Om.

Koaddumments Tpanchopmariyu:
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_ Upy 138

ko = — =
T7 Ugy ~ 230

= 0,057. (4.10)

Onpenenum aKTUBHBIE COITPOTUBIICHUS BCEX AJIEMEHTOB IIENH B MMEHOBAHHBIX
e IUHUIAX.

X,r 0,321
- = = 0,0227 Owm. 4.11
T T w  0,045-314 M (4.11)
Xc 352,7
= = = 32,09 Om. 4.12
“TT . w 003 314 M (4.12)
Ty =Toy, 1 =0,184-60 = 7,26 Om. (4.13)
Uz 2302
= APk ' % = 0,6 ' W = 0,785 Om. (414)

4.4.2 BHeceHHMe HCXOAHBIX JAHHBIX B IPOrpaMMHbBIA KoMILIeke RastrK Z

Hwxke npencraBiaenbl Tabmumbsl ¢ BHeCEHHBIMU B RastrKZ ucxognbimu
nanabiMu.(Tabmumna 4.3) (Tabnuna 4.4) (Tabnuna 4.5) (Tabnumna 4.6)

Ta6muia 4.3 — UcxoaHble JaHHBIE MO y3JaM

Howmep Ha3zBanue U,om» KB
1 bmoxk 1 13,8
2 Biok 2 13,8
3 Biok 3 13,8
4 0] 230
5 Cucrema 230
6 I'l 13,8
7 I2 13,8
8 I3 13,8
9 4 13,8
10 s 13,8
11 e 13,8

Tabmuna 4.4 - Ucxoaable JaHHBIE 110 BETBAM

Tun Ysen ¥3en Ha3zBanue ROM | X, Om Kosgpuuuent
Hayasa KOHIIA TpaHchopMaIuu
Brikn 4 1 OPVY-bnokl1 - - -
BrIki 4 2 OPVY-baok2 - - -
BrIkT 4 3 OPVY-bnok3 - - -
Tp-p 1 6 Baokl —T'1 0,78 40,26 0,057
Tp-p 1 7 bnokl — 12 0,78 | 40,26 0,057
Tp-p 2 8 bnok2 - T'3 0,78 40,26 0,057
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Oxonuanue Ta0aunsl 4.4

Tp-p 2 9 Biox2 — T4 0,78 40,26 0,057
Tp-p 3 10 brok3 —TI'5 0,78 | 40,26 0,057
Tp-p 3 11 bnok3 -T'6 0,78 40,26 0,057
JIDII 4 5 OPY - Cucrema 32,09 | 352,67 -
Tabnuna 4.5 - VicxoiHble JaHHbBIE 110 TeHepaTopam
Ha3panwue H}gﬁzp r, Om X, OM ro, OmM X2, OM ro, Om Xo, OM | E, kB
I'l 6 0,023 0,321 0,023 0,321 0,023 0,321 15,6
I2 7 0,023 0,321 0,023 0,321 0,023 0,321 15,6
I3 8 0,023 0,321 0,023 0,321 0,023 0,321 15,6
r4 9 0,023 0,321 0,023 0,321 0,023 0,321 15,6
I's 10 0,023 0,321 0,023 0,321 0,023 0,321 15,6
Ie 11 0,023 0,321 0,023 0,321 0,023 0,321 15,6
Cucrema 5 32,090 | 352,667 | 32,090 | 352,667 | 32,090 | 352,667 | 230,0
Tabmuia 4.6 -Pe3ynbTaTsl pacuéra
Touka K3 Ta lo) KA lo KA
K-1 (munst 220 xB) 0,03 6,99 10,485
K-2 (reneparop13,8 kB) 0,045 69,03 -

4.5 Bb10Op 3/1eKTPUYECKHUX aNNapaToB

B pacnpenenuTenbHbIX yCTPOMCTBAX SJICKTPUUECKUX CTAHIMK M MOACTAaHIIUU
COJIEPKUTCSL OOJIBIIOE YHMCJIO BJIEKTPUUYECKUX allllapaTOB M COCIMHAIOMINX UX
MPOBOJAHUKOB. BhIOOp M pacy€T TOKOBEIYIIMX YacTell anmapaToB U MPOBOJHUKOB —
BOKHEUIIMI 3Tanm NPOCKTUPOBAHUS JIFOOOU SJIEKTPOYCTAHOBKH, OT KOTOPOTO B
3HAYUTEIBHOM CTENEHW 3aBUCHUT HAIEKHOCTh €€ paboThl. Anmaparbl U IPOBOJHUKH
JOJIKHBI:

1) mIMTeNbHO TPOBOJUTH pabodrMe TOKH Oe3 YPEe3MEpPHOTrO IMOBBIIICHUS
TEMIIEPATYPHI;

2) MPOTHUBOCTOATh KPATKOBPEMEHHOMY 3JIEKTPOIUHAMUYCCKOMY M TEILIOBOMY
JeUCTBHIO TOKOB K3;

3) BBICP)KHBATh MEXaHUICCKUE HArpy3KH, CO3/1aBacMble COOCTBEHHOW MacCoi
M MACCOM CBSI3aHHBIX C HUMHM amIaparoB, a TAKXKE YCHWIHS, BO3HUKAIOUIUE B
pesynbTrare arMocepHbIX BO3AEUCTBUN (BeTep, Tonon€n). 1o TpeboBaHUE
YUYUTBIBAETCA NMpu MexanndeckoM pacuére JIDII u PY;

4) y10BJACTBOPATH TPEOOBAHUSIM SKOHOMHYHOCTH DJICKTPOYCTAHOBKH.

OnuH U3 BaXHEHIIUX BOIPOCOB - OOECHEYEHHWE TEPMHUYECKONW CTOMKOCTH
anmaparoB M MNpOBOJHUKOB. [lpu paboTe MNpPOUCXOAUT HArpeB HJIEKTPUUYECKUX
anmnapaToB M IMPOBOJHUKOB, YTO SBJISIETCA CJIEACTBUEM IOTEPh MOIIHOCTH B HUX.
CoCTaBISIIOIIMMHA  3TUX TMOTEPh SBISAIOTCA: MOTEPU B TOKOBEIYIIMX YACTHX,
OOMOTKaxX, KOHTaKTaxX; IMOTEpPU OT BHUXPEBHIX TOKOB B METAJUIMUYECKUX YaCTSX,
0COOCHHO (DeppPOMATrHUTHBIX; MOTEPU B MATHUTONPOBOJAX TpaHCHOPMATOPOB;
MOTEPHU B AUIIEKTPUKAX.

30




4.5.1 Onpenesnenne pac4yeTHbIX TOKOB Pa004yero M yTsKeJIeHHOr0 pe:KuMoOB
Pabounii Tok B npucoeanHeHusX reHeparopos ['1-1'6 13,8 kB:

St vom 130,6
It pagax = 1,05 - = — = 1,05 - ——— = 5737 A. (4.15)
’ V3 Ut yom V3-13,8

Pa6ouwnii Tox Tpancdopmaropa T/11-160000/220:

It1-13 pagmax = 1,05 L STaow _ _ 1,05 - ——— = 401 A. (4.16)
’ \/§ * Ut nom \/§ - 242

Pabouwmii Tok B TiHMM cBSI3U ¢ cucTtemon 220 xB:

; _ Spab.max _ Sti-16 _ 6-129,3 _

JI1—J15,pa6.max \/§ Ny - UHOM \/§ Ty - UHOM \/§ .5.220

= 407 A, (4.17)

Sti-re 6-129,3
IJIl—JI6,pa6.yT>K = = 509 A. (418)

V3 -y —1) Uy V3-4-220

Pabounii TOk B mpucoeArHEHHE TpaHc(popmMaTopa COOCTBEHHBIX HYXKJ Ha
reHepaToOpHOM HanpsokeHnu 13,8 kB:

STCH HOM L6 _
I = 1,05 - ’ =1,05-—
TCH,paG.max V3 - UTCH,HOM 3-13,8

= 70,3 A. (4.19)

4.5.2 BbIOOp 3J1€eKTPOTEXHHYECKOTO OOOPYI0BAHUSI HA TeHePaTOPHOM
Hanpsikenun 13,8 kB

[Ipu BbIOOpE BBIKIIOUATENEH W pPa3bEAMHUTENEH HEOOXOIMMO COONIOAATh
CiIcayromuc yCJIOBHA . UHOM = UHOM.C; IHOM = Ipa6,max; BK,HOpM = BK,pacq'

Ucnonw3ys karanoru npoussoauteneid OAO BO «3Onekrpoanmapat» u 3A0
«B3BA» BbiOUpaem renepatopHbliii komiuieke KAI'-20 , B cocTaB KOTOPOTro BXOJIUT
anera3oBelii  BeIKIOuaTens BIT-2090/8000 V3 wu paszpenunutens PBII3-2-

20/12500H VY3 (Tabnumna 4.7).

Tabmuma 4. 7-CBoaHast TabiHIa IO BEIOOPY BHIKIIOYATENS ¥ pa3beIUHUTEIIS

PacuETHbIE TAHHbIE Brikimrouarens Pa3nequnureinn
BIT-20-90/6300 Y3 PBII3-2-20/12500H Y3
Ucernnon = 13,8 KB Uyom = 20 kB Uyom = 20 kB
I pas = 5737 A [yom = 6300 A [iom = 12500 A
[0 = 69,03 KA Lo = 90 KA inp.ccs = 410 KA
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IIpoBepka Ha amepuUOJAMYECKYIO COCTaBISAIONIY0 BhIKIouarens BIT-20-
90/6300:

T
ige =V2 1, e Ta=+2:69,03 e 001/0.03 = 69 95 kA, (4.20)
| 69,95
V2 V2
V2.100% = —Y4—-100% = 72% < 90%. 4.21
L, = 69,03 /o & /o (4.21)

BriOpan, mnpousBoaumbiii poccuiickoit kommanueir OO0 «ACY-BOWNy,
MHUKPOMPOLIECCOPHBIM aBTOMAaTHYECKU cCUHXpOoHK3aTtop tuna AC-M3.

[IpenHazHaueH AJisl BKJIKOYEHUS B CETh CUHXPOHHOTO T'€HEpPAaToOpa METOJ0M
TOYHOW aBTOMATHYECKOW CHHXpPOHHM3ALMM, a TaKXKe [ BKIIOYEHUS B CETh
CUHXPOHHOT'O KOMIIEHCATOpa, paboTalOIIEro B peKUMe BbIOera.

BriOpan oTedecTBEeHHBIN aHanM3aTop, NpousBoauMblid pupmoit OO0 «IOII3
[IpomcBsazpkoMIuiekT». AIIKD-1 nmpenHazHadeH s aBTOMAaTU3alMy U3MEPEHHN U
pEruCTpallii MapaMeTpPOB KadecTBa SJIEKTPUUYECKOW JHEPruu B BIEKTPUUYECKHUX
CETSAX CUCTEM DJIEKTPOCHAOKEHHUS 00IIeT0 Ha3HAUYCHUS TIEPEMEHHOr0 Tpex(a3zHoro u
onHodazHoro Toka yacroroi 50 I' u Hanpsikenuem ot 0,4 no 750 xB.

4.5.3 Bb10op TpaHc(hOpMATOPOB TOKA U HANIPSIAKEHUSI
Beibupaercst tpanchopmatop Toka TII-20. IIpomsBogutenr OAO BO
«9nexktpoanmapar». [lpoBepka TpaHchopmaropa Toxka TIHI-20 npexncraBieHa B

tabmnurne 4.8.

Ta6nuna 4.8 —IIposepka Tpancopmaropa Toxa TIII-20

ITapameTpsl PacuérHble naHHbIe Jannbie TT no karanory
Ucern < Uyon Ur =13,8kB Uyon = 20 kB
Ipz;16 max < IHOM IF.pa6 = 5737 A IHOM = 7000 A

Sy < Szuom 26B-A 40B-A

BriOpan tpanchopmarop nanpspkenus HOJI-COIL 20. IIpoussBogurens 3A0
«I'K «2nexrpomuty - TM Camapa». [lapamerpsl TpancopmaTopa HampsKEeHUS
HOJI-COII] 20 npencraiiens! B Tabnauie 4.9.

Tabnuna 4.9- Bei6op u nmpoBepka TpanchopmaTopa HampsHKSHUSI

ITapameTpsl PacuérHble naHHbIE Haunnbie TH no karasory
Uceru < Uyon Ur =13,8xB Uuomw = 20 KB
S2 < S2u0m 26B-A 75B-A

Jus  3ammuthl  TpaHcopmaTopa OT nepeHanpsbkeHuit  1nenu  13,8xB
yCTaHaBJIMBaeM €O CTOpoHbl Hu3miero Hampspkenuss OIMTH-IT1-15/18/10/2YXJI1
¢bupmbl 3A0 «32TO».
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4.5.4 Bb10op BbIKJIIOUATEJIEH M pa3beuHUTe el

Ucnonwszys karamor mnpousBogutenss 3A0 «DHepromamn» BbIOMpaeM

9JIeTa30BbI OaKoBbIN BeIKIOUaTelb BI'BY-220 u pazseauautens PJ[-220 (Tabmmia
4.10)

Tab6nuua 4.10-Cojnas Tabnuia 1o BbIOOPY BBIKIIIOYATENS U Pa3beIMHUTENS

KaranoxHbie JaHHBIC
Pacuétnrie JaHHBbIC BBIKJIIFOYATECIIb Pa3bCANHUTCIIb
BI'BY-220 PJ1-220

Uvory now = 220 KB U, = 220 kB U, = 220 xB
Ipas max = 509 A Liow = 2000 A Liow = 2000 A
Lo = 6,99 KA Lpecs = 40 KA [pee = 31,5 KA

- IHOM.OTKJ'I = 40 kA IT.CT = 125 kA

B, =12 -tr =1,95kA?-c | B,=12 tr =4800KA? B, = 1%ty = 46875 KA? - c

4.5.5 Bo10op TpaHc(hOpMATOPOB TOKA U HANIPSAKEHUSI

Brikmouarens BI'BY-220 ykommnexkroBan Tpanchopmaropom toka TBI-220.
[TpousBoautens 3A0 «DHepromamny. [IpoBepka Tpanchopmaropa Toka TBI-220411 -
2000/5 npencraBieHa B Tabaume 4.11.

Ta6nuna 4.11-1TpoBepka Tpancopmaropa Toka

[TapameTpsi PacuéTtHbie naHHBIE Hannbie TT mo katanory
Ucern < Uyon Ucern = 220 kB Uuom = 220 kB
Ipa6 max < luom Ipa6 max = 509 A Liow = 600 A

Breibpan  onrtuueckuit  Tpanchopmarop — nHampsbkenus — JJHED-220.
[TpousBoaurens 3A0 «[ITPODOOTEK». Ilapamerpsl ontuyeckoro TpaHchopmaropa
Hanpspkenus JITHED-220 npencraBnensl B Tabaune 4.12.

Tabnuua 4.12 - BeiOop 1 npoBepka onTHYECKOro TpaHchopMaTopa HapsHKEHUs

[TapameTpsl PacuérHble nanHbIe Hannbie TH no karanory
Ucern < Uyon Ucery = 220 KB Uyon = 220 kB

B OPY 220xB ycranaBmuBaem OITH-I11-220/163/10/2111(IV)Y XJI1dbupmbl
3A0 «39TO».
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5 Pejieiinas 3a1(MTA M ABTOMATHKA

CumoBoe  AJIEKTPOOOOPYIOBaHWE  DJEKTPOCTAHIMH,  MOACTAHIIMA U
IIEKTPUYECKUX CETEH JIOJDKHO OBITh 3alMIIEHO OT KOPOTKMX 3aMbIKaHUU H
HEHOPMAJIbHBIX PEXHUMOB YCTPOWCTBAMHU PEJICMHON 3allUThl, aBTOMATUYECKUMHU
BBIKJIFOYATENSIMA ~~ WJIA ~ NPEIOXPAHUTENSIMA M OCHAIIEHO  YCTPOMCTBAMH
AJIEKTPOABTOMATUKH, B TOM YHCJIE YCTPOUCTBAMU IIPOTUBOABAPUMHON aBTOMATUKU U
YCTPOMCTBAMH PETYIUPOBAHUS.

5.1 IlepevyeHb 3a1IUT OCHOBHOI'O 000PY/10BAHHA

B cootBeTcTBUM ¢ [IYD npuHuMaeM K yCTAaHOBKE CJICIYIOIIME BUIbI 3aIIUT Ha
OCHOBHOM 000DPY/IOBaHUHU.

Ha rnaBHom reneparope CB-1230/140-56:

— IIpomonbrast muddepeHmanpHas 3ammTa TeHepaTopa OT MHOTO(Aa3HBIX
KOPOTKHX 3aMbIKaHHI B 0OOMOTKax CTaTOpa reHepaTopa 1 Ha €ro BbIBOJIAX;

— 3ammTa ot 3ambikaHui Ha 3emutio (100%) oOMOTKH cTaTOopa reHepaTopa;

— 3amuTa OT 3aMbIKaHUHN Ha 36MJIF0 OOMOTKHU POTOpa FreHepaTopa;

— 3a1uTa OT MOBBIIICHUS HANPSKEHMUS;

— 3amura 0OpaTHOM  MOCJENOBATEIBHOCTH OT TOKOB  BHEIIHHMX
HECUMMETPUYHBIX KOPOTKHMX 3aMbIKAHMM W  HECHMMMETPUYHBIX MEPErpy30K
reHepaTopa;

— 3ammTa OT CHMMETPUYHBIX [IEPErpy30K CTaTOPa;

— JINCTaHIMOHHAS 3allUTa OT BHEIIHUX KOPOTKUX 3aMbIKaHUH;

— 3amuTa OT aCHHXPOHHOTO peXnMa 6e3 moTepu BO30yKIeHUS TeHEPaTopa;

— 3amuTa OT aCHHXPOHHOTO PEXUMa TIPH MTOTEPE BO3OYKIACHUS TCHEPATOPA;

— 3ammTa OT MEpPerpy3kd OOMOTKH pOTOpa, KOHTPOJb JIUTEILHOCTH
dbopcupoBKH BO30YKICHUS;

— YcTpoiicTBO pe3epBupoBaHus 0TKa3a BeikitovaTens (YPOB) reneparopa;

Ha cunoBom tpanchopmarope 6moxa T/ILL 160000/220/13,8:

— JluddepennmanbHas 3amTa OT BCEX BUIOB KOPOTKUX 3aMbIKaHUM;

—  VYcrpoiictBo  BbiOOpa  moBpexiAeHHOW  ¢da3pl  TpaHcopmaropa,
oxBaThiBaromee obOmorky BH  (JuddepennumanpHas  3ammra  HYJCBOM
MOCJIE/IOBATEILHOCTH );

— ToxoBas 3amuTa HyJI€BOW MOCIEA0BATEIIBHOCTH OT KOPOTKUX 3aMbIKaHUW Ha
3emutio B cet 220 kB;

— Pe3epBHas MakcuMaibHas TOKOBas 3alllUTa;

— 3ammTa OT 3aMbIKaHHM Ha 3emutro Ha ctopoHe 13,8 kB Ttpanchopmaropa
OJ0Ka;

— KoHTpoab ToKa ¥ HANPsHKEHUS IS ITyCKa MOXapoTyIIeHUs TpaHncpopMaTopa
0JI0Ka;

— Pene Toka oxnaxaenus Tpanchopmaropa 0J10Ka;

— 3ammTa OT IMOTEePU OXJIAKICHHUS;

— 3amura OT eperpesa.
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Ha tpancdopmarope CH I'DC:

— JIuddepennmanpHas 3anuTa OT BCEX BUJIOB KOPOTKUX 3aMBbIKAaHUN

— MaxkcumanbHasi TOKOBas 3amuTa C KOMOWHUPOBAHHBIM ITYCKOM II0
HaIPSHKEHUIO

— 3amuTa OT Neperpy3Ku

— Pese Toka oxnaxaeHus

Ha nununsx snekrponepenauun 220 kB:

OCHOBHBI€E 3aIIUTHI:

— nuddepeHnuanbHo-(pazHas BHICOKOYACTOTHAS 3alluTa OT BceX BUoB K3.

Pe3epBHbIE 3aIIUTHI:

— 5-Tu cTyneHyaras quCTaHIIMOHHAS 3al[UTa OT MHOTO(a3HbIX 3aMbIKAaHUH;

— TOKOBasg OTCEYKa ISl PE3EpPBUPOBAHUS JTUCTAHIIMOHHON 3alUThl MpHU
onmu3kux Mexaydasabix K3;

— 4-x cTyneHyaTas TOKOBas HaIlpaBJICHHAs 3alluTa OT 3aMbIKAHUN HAa 3€MIIIO
(TH3HII);

— musa obecnieuenus otkiaroueHus K3 mpu orkazax Beikiarouateneid 220 kB
npenycmarpuBaerca Y POB 220 kB.

5.2 PacueT HOMHHAJIBHBIX NAPAMETPOB

Tok Ha BBICOKOI CTOpOHE CHIIOBOTO TpaHc(opMmaTopa, ONpeiessieMblil yepes
MOIIIHOCTH TpaHchopmaropa:

I SHOMT _ 160 ' 103
T Uy V3 24243

= 381,7 A. (5.1)

Tok Ha HU3KOH CTOPOHE CHJIOBOrO TpaHchopMaTopa, OIpeaAciIeMblil uepes
MOIITHOCTh TpaHCPOopMaTopa:

SHOMT 160 - 103
IHH = =
UHH'V3 13,8\/3

= 6694 A. (5.2)

HomunanbHbIN TOK CTaTOpa reHeparopa:

SHOMF . 130,6 ) 103

I = = = 5464 A. 5.3
HOM T Unn V3 1383 (5.3)

HomuHanmeHBIA TOK BO BTOPUYHOW BEIMYMHE C YyYETOM YCTaHOBKHU
TpancopMatopoB Toka ¢ ko3¢ duimenTom Tpanchopmanuu nyr = 7000/5 A:

Ijomr 5464

12 = =
HOMT ™ por ~ 7000/5

= 3,903 A. (5.4)
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Toxk potopa Ha ctopone 13,8 kB:

I _ IPOT— UHH: 154‘6 0,4‘
POTBH ™ 1 2255 Upy ~ 1,225513,8

= 36,57 A. (5.5)
Tok Ha BBICOKOW CTOpOHE TpaHchopmaropa BO30YXKACHHS, ONPEACISIEMBbIi

4yepe3 MOIIHOCTh TpaHchopMaTopa:

I _ Swomte _ 1000
BH TE Usn V3 138-v3

= 41,84 A. (5.6)

Ha  ornaiike k  TpaHcdopMaropy  BO3OYXACHHS  yCTAHABIMBAEM
Tpancopmaropsl Toka ¢ kKodpduruentom tpanchopmanuu npr = 50/5 A. Torga
TOK pOTOpa BO BTOPUYHOW BETUYHHE:

Iporgn _ 36,57

[(2) = =
POT ™ e+~ 50/5

= 3,657 A. (5.7)

5.3 Onucanue 3alUT U PacyeT UX YCTABOK
5.3.1Mlponoabuas auddepenunanbuas 3amurta reseparopa (IAG)

[IpononbhHas nuddepeHnnanbHas 3anuTa reHepaTtopa SBISIETCS OCHOBHOM
obIcTpoaeiicTByoIIel uyBCTBUTENbHON (Ip < 0,2 * [;) 3amuToi OT MeKAy(da3HbIX
KOPOTKMX 3aMbIKaHWii B OOMOTKE TE€Heparopa M Ha €ro BBIBOJAX. 3alluTa
BBHITIONTHACTCS Tpex(ha3HOW U MOAKIIOYAETCs K TpaHchopMaTopaM TOKa B JTMHEHWHBIX
BBIBOJIAX CTAaTOpa reHepaTropa U K TpaHchopmMaTopaMm TOKAa B HEUTPAIbHBIX BEIBOIAX.

1) HauanbHblif TOK cpabaThiBaHUS OMPEACIISIET YYBCTBUTEIIBHOCTD 3aIUTHI TPU
MaJbIX TOPMO3HBIX TOKax. BemwumHa Icpo BeIOMpaeTcs ¢ y4€TOM BO3MOXKHOCTH
OTCTPOMKH 3aIUTHI OT TOKa HeOallaHCa HOMUHAJIBHOTO PEKUMA:

Lypany = Kogu * fi " In = 0,5-0,1 - Iy, (5.8)

rae Kogy = 0,5 - koo puumenT 0qHOTMIHOCTH TPaHC(POPMATOPOB TOKA;
fi = 0,1 - oTHOCHTENBHAS MOTPEUTHOCTH TPAaHC(HOPMATOPOB TOKA.
VYcTraBka BRIOUpAETCS U3 YCIOBHS:

Icpo = Ky lypay =2-0,5-0,1-1; = 0,1 Iy, (5.9)

rae Ky = 2 - koohpuImeHT HaIe)KHOCTH.

[Tpuanmaem yctaBky: Icpg = 0,153,903 = 0,585 A

2) KoaddunmeHnt TopmoxkeHus: Ky omnpeneisieT 4yBCTBUTEILHOCTh 3allIUTHI K
MOBPEXKJACHUSAM IPU MPOTEKAHWHM TOKa Harpy3ku. Bemumuwna Kp BbeiOMpaeTcs ¢
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Y4ETOM OTCTPOMKHM 3alllUTHl OT TOKOB HeOajlaHCa, BBI3BAHHBIX ITOTPEITHOCTSIMHU
TpaHc(OpMaTOPOB TOKA MPU CKBO3HBIX KOPOTKHUX 3aMBbIKAHHSIX.

MakcuManbHBIH TOK HeOallaHca MpH BHEIIHEM TpeX(pa3HOM KOPOTKOM
3aMBIKaHUH PABEH:

Lupk3y = Kan * fi - Koan * Imake (5.10)

rae Ky = 2 — koaddunrenT anepuoinueckon COCTaBIISIIONICH;

fi = 0,1 - oTHOCHTENBbHAS IOTPEIIHOCTH TPAHCHOPMATOPOB TOKA;

Kogn = 0,5 - xoodduuuent ognoTunnoctu tpancdopmaropos toka (0,5-mais
onnotunsbix TT, 1,0 qyst pasusix TT);

IMakC - MAKCUMAaJIbHBIA TOK Y€pe3 TPaHC(POPMATOPHI TOKA B JTUHEHHBIX BBIBOJAX
OpU BHEHIHEM Tpex(da3HOM KOPOTKOM 3aMbIKaHMM B II€NM T'€HEPaTOPHOIrO

HAIPsHKEHUS
E! 1
IvMake = % Iy = —+5464 = 27320 A. (5.11)
X 0,2

Takum oOpa3omM, MakcHUMaIbHBIA TOK HeOananca paseH o (5.10):
Lypkzy = 2+0,1-0,5-27320 = 2732 A.
Koaddunment TopmokeHus: BHIOUpAETCs U3 YCIOBUSL:

IHB(K3) ' KH . 27322
It 27320’

Ky > (5.12)

rae Ky = 2 — k0o3dQuImeHT HaeKHOCTH;
It - TOK Tpex(a3zHOro KOPOTKOTO 3aMbIKaHUs Ha BBIBOJAX FeHepaTopa.
[Ipnanmaem ycraBky Kr = 0,3.
3) YcraBka Ha4YaIBHOTO TOPMOXKEHHS (YBETUUMBACT 30HY PaOOTHI 3alIUTHI €3
TOPMOKEHUA):

Iy =z 015 5.13
HT_KT_O,S_’. (')

4) Topmo3Hoit TOKk B ompexaenser TOUKy H3JIOMa XapaKTEPUCTUKHU
cpabateiBanus. [Ipu BeiOOpe B 1071KHO BBITIOIHATHCS YCIOBUE:

plee 015 o (5.14)
" Ky 03 7 '
[IpuanMaem THUIIOBOE 3HAveHHWe ycTaBku B = 1,5 (nmpu sToM ycioBue
BBITIOJTHSICTCS ).
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Ha PUCYHKE 5.1 IIPUBELICHA XapaKTEePUCTUKA cpabaTbIBaHUS
muddepeHnnanbHOM 3auThl TeHEpaTopa.

Ay 08 ‘
08+ cpadamsibaHue
npu l4<B unu
cpadamslBaHue npu |,<B
*1 /
\
Okt ‘
\
\
02+ |  MOpMOXeHue
lep 0 i
| \
0 | —_— : i : —_— S
02 0L 06 08 10 12 1k B 16 18 |T, 0e.

Pucynox 5.1 — Xapakrepuctuka cpabateiBanus AuddepeHimaibHoM
3aIUThI TeHepaTopa

3ammra JEHMCTBYET Ha OTKIIOYEHWE TEHEpaTropa, ralleHue MOJIEH, OCTAHOB
TypOUHBI CO cOPOCOM aBapUIHO-PEMOHTHBIX 3aTBOPOB M HAa MYCK MOXKAPOTYIIECHUS
reHeparopa.

5.3.2 3ammTa OT 3aMBIKaHHUIi HA 3eMJII0 00MOTKH cTaTopa reneparopa (UN

(Vo))

3amura oOecrieunBaer 100% oxBar OOMOTKM cTaTopa TeHepaTopa,
paboTaromero B pexuMe U30JUPOBAHHOTO OJIOKa M HE MMEIONIETO TaIbBAHUYECKOM
CBSI3HM C CUCTEMOW COOCTBEHHBIX HYXK]I.

3amuTa BbIIIOJIHEHA C TTOMOIIBIO JIBYX OPraHOB HAMPSKCHUS:

[Tepsoiit opran (Ug) pearupyeT Ha OCHOBHYIO COCTAaBIISIFOILIYIO HAMPSKEHUS
HyJIeBOM mocnenoBarenbHocTu Ug 1 3amuinaer 85-95% BUTKOB OOMOTKH cTaTopa co
CTOpPOHBI TJIaBHBIX BBIBOJIOB. JlaHHBIN opraH uzmepsieT HanpspbkeHue 3Uy co CTOPOHBI
JMHENHBIX BBIBOJOB NPU TMOMOIIM COEIMHEHUS TpaHCHOpMATOPOB IO CXEMe
«Pa3OMKHYTHI TpeyroiabHuk». Hampsbkenue cpaOaThiBaHUSI OpraHa OCHOBHOM
TapMOHUKH BBIOMpAETCS W3 YCIOBUS OTCTPOMKH OT JEHCTBYIOIIETO 3HAYCHUS
HAMPSHKEHUST HYJIEBOM IMOCJIENOBATEILHOCTH OCHOBHOM YacTOTHI OOYCJIOBJICHHOTO
AIIEKTPOCTATUIECKOW MHIYKIMEH cuioBoro tpancopmatopa 6moka (Ug gy cr )TpH
K3 na 3emmo Ha ctopone BH. Pacuer Uggjcr. BBIIOJHEH B COOTBETCTBHM C
METOAMKOMN, PEKOMEHIOBAHHON PyKoBOASAIIMMHU Y Ka3aHUSIMU.

Cxema 3amenieHusi JUisi  ONpENEICHUS  HANpsOHKEHUs, OO0YCIOBICHHOTO
AIIEKTPOCTATUYECKON  MHIYKIHMEW  MexAy  OOMOTKamMH  TpaHcdopmaropa
Mpe/iCTaBlieHa Ha PUCYHKE 5.2.
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Pucynok 5.2 - Cxema 3aMenieHust 1y ONpeieeHHs HalpsHKeHUs,
00YyCJIOBJIEHHOT'O AJIEKTPOCTATUYECKOM MHAYKIMENH MEXAY 0OMOTKaMu
TpaHcpopmaropa

CYMMapHaSI €MKOCTH (i)aSBI CCTH ITCHCPATOPHOT'O HAIIPAKCHHUA:

MKD

dazy

Cs = Cp + Cp + Cyy + Cgp = 0,005 + 0,64 + 0,01 + 0,35 = 1,005 == (5.15)

rne Cr — eMKOCTh O7fHOH (ha3bl OOMOTKH CTaTOpa TeHepaTopa Ha 3eMITIO;
Ct — eMkocTh 01HOM (a3zbl ooMoTku HH Tpanchopmaropa Ha 3emiio;
Cyy — €MKOCTh ITUHOTIPOBO/IA IO OTHOIIEHHUIO K 3eMJIC;
Cpr — €eMKOCTh TE€HEPATOPHOTO BBIKITIOYATENSI CO CTOPOHBI TpaHC(HOpPMATODPA;

Cr(uo)
Uoancr = K- Ug ﬁ (5.16)

rae K — koa¢ddunment, yunteiBarommii pacnpeneieane HanpspkeHus Uy 1o oOMoTke
BH Ttpanchopmaropa. B coorBerctBUM ¢ PykoBomsamumu YKazaHUSIMU IS
TpaHc(hOpMaTopoB, pabOTAIKX € [NIyX03a3eMIIEHHOU HelTpanbio, K = 0,5;

Cr(Up) — eMKOCTh MEXIy OOMOTKAMH BBICIIETO M HHU3IIETO HAMPSKEHUS OTHOM
MKD

pazy’
U, — HanpspKeHUe HYJIEBOU MOCJIEeI0BATEIbHOCTH MIPU 3aMbIKAaHWU HA 3€MJII0 HA
CTOpPOHE BBICIIIETO HaINpshKeHUs TpaHchopmaropa. [IpuHumMaercs paBHBIM:

¢assr Tpanchopmaropa, Cr(u,) = 0,009

Uo =" Unompi/V3 = 3 % = 46,57 KB. (5.17)

CymMmmapHsbIii eMKOCTHOM TOK cetH 13,8 kB:

I.=173-U;-w-Cg =1,73-46,57-314-1,005-10"¢ = 25,4 A. (5.18)
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Harmpsixkenue HyneBOW IMMOCIENOBAaTEILHOCTH HAa BBIBOJIAX TEHEpaTopa IpHU
oxHO(a3HBIX 3aMbIKaHUi Ha cTopore 220 kB (1o dopmyie 5.16):

U =0,5-46570 0,009 = 206,67 B
091.cT. = Y, 0,009 + 1,005 = ) .

Hampsixenue cpabaTbiBaHUS 3aIUTHI OTIPEJETUTCS U3 BEIPAKCHUS

u >KH 3 u _ 1,5 3-206,67 519
Ccp = K_B @ 0 3JI.CT — 0,95 13,8 ’ ( . )
0,1
V3=
Uep = 4,1,

rae Ky = 1,5 — koadpunment Haie:)xHOCTH;
nry — K03 dunuent tpanchopmanuu TH;
Kg = 0,95 — koa¢punrent Bo3Bpara.

Uy, wumeeT yCTaBKy cpa0aThiBaHUSI [0  HANPSOKEHUIO  HYJIEBOM
MOCJIE0BATENBHOCTH, PETYIUPYEMYIO B quarna3oHne ot 5 go 20 B.

[Tpunumaem cuenyromue ycraBku: Uy, ¢ yctaBkon 6 B peiictByer ¢
BbIJIepKKOM BpeMeHu 9,0 ¢ aeiictByer Ha curHain;, Uy,; ¢ ycraBkot 10 B wu
BbIZIEPKKOM BpeMmenu 0,5¢ nenctByer Ha pasrpysky arperara; Uy; € yCTaBKOM
paBHoO# 15 B u Beiaepkkoi BpeMmeHu 0,5 ¢ AelcTBYET Ha OTKJIIOUCHUE BBIKJIFOYATEIS
redeparopa, ramenue noneit ['T u BI' u octanoB TypOuHBI co cOpocoM aBapHitHO-
PEMOHTHBIX 3aTBOPOB.

2) Bropoii opran Uy; pearupyeT Ha COOTHOIICHHE HAIpsIKCHHE TpeTei
TapMOHHUKH B HEMTPAJIM HA BBIBOAAX reHepaTopa M 3ammuiaet nopsaaka 30% BUTKOB
OOMOTKH CTaTOpa CO CTOPOHBI HEUTPAJIH.

Paccrosinue oT HeTpanu reHeparopa 10 MecTa 3aMbIKaHUsl B 0OOMOTKe cTaropa
3aBUCUT OT Kr:

— 1 —
CKr+2 31

X = 32,25%. (5.20)

IIpu Kt = 1,1 opran Uyz pabortaer cenekTUBHO U 3amuiiaeT 32,3 % oOMOTKU
CTaTopa CO CTOPOHBI HEUTPAJIH.

3amuTa ¢ BeIAEPKKOW BpeMeHu 0,5 ¢ IeMCTBYET Ha OTKJIFOUYECHHUE BBIKJIIOUATEIIS
reHeparopa, raleHue mnojeil u 0CTaHOB TypOUHBI CO COPOCOM aBaApUHHO-PEMOHTHBIX
3aTBOPOB.

5.3.3 3ammTa ot noBeimennst Hanpsekenus (U1>), (U2>)

1) YcraBka 3amutel U2> BeIOUpaeTCs:
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g _ LA Ug_ 1413800
P27 ey 138007100

140 B. (5.21)

2) B nmonosiHeHUE K BBINICYKA3aHHOM 3alllUTe Ha TeHEpaTope MpeayCMOTPEH
BTOpOil opran Ul> c ycraBkoit 1,2 - Uy, npeaHa3HAuYE€HHBIN A1 pabOThl B PEXUME
XO0JIOCTOTO X0J1a WM IIpU cOpoce Harpy3KHu.

U1> BBoautcs B pabOTy B peKMME XOJIOCTOrO X0/a TeHepaTopa.

VYcraBka Ul> paccuntbiBaeTcs:

y. _L2-Uq_ 12-13800
CPL™ ey 13800/100

= 120 B. (5.22)

YcraBka opraHa TOKa, KOHTPOJUPYIOUIETO OTCYTCTBHE TOKAa B LENHU
reseparopa u Ha cropone 220 kB npuaumaercs MuauManbsHou 1 pasHou 0,09 - I.

3amnuTa ¢ BeIAEpXKOM BpeMeHu 0,5 ¢ IeMCTBYET Ha OTKJIFOUECHHE BBIKITIOUATEIIS
TE€HepaTopa, raleHue MoJeH.
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1) Curnanbubiii oprad (Iycyry), CpadaThiBalOMUi IPpHU yBEIHMYEHUU ToKa I,
BBIIIE 3HAYEHHS YCTaBKH CpaOaTbIBAHMS C HE3aBUCUMOU BBIIEPKKOW BpEMEHHU
(me¥cTByeT Ha cuUrHam).

[IpuHuMaeMm ycraBky curHaibHOro oprasa:l,,cyry = 0,07;

2) IlyckoBoii opran (I,pyck) cpabaTeiBaeT 0€3 BBIIEPKKA BPEMEHHU TMPHU
YBEIUYCHUM 3HAYCHUS [,BBINIC YCTaBKH CpadaThIBaHUS M OCYIICCTBISICT ITYCK
WHTETPaJLHOTO OpraHa. Tok cpa0aThIBaHUS ITyCKOBOTO OpraHa BBIOMpPAETCS TIO0

YCIIOBUIO O00€CTIeYeHHs] HAJIEXKHOTO ITyCKa HMHTErpajbHOr0 OpraHa OpHU Eyaxc =
600 c.

IIpu sToMm:

I, = A 20—018 5.26
2ot 600 T (5.26)
VYcraBka paBHa:

I _Le 018406 (5.27)
*2[IYCK — KH — 1’2 — Y, ) .

rae Ky = 1,2 — koo purueHT Haie:)KHOCTH.
Linyck = 0,15 - I = 819,6 A (0,15 - Iy). (5.28)

[Ipu sToM pomycTumas JIUTEIBLHOCTh MEPErpy3KH MOKET ObITh OmMpejesieHa
0 TETUIOBOMY JIEUCTBHIO TOKA, paBHOTO I,»yck = 0,15:

20
tﬁ[Ol—I = 0,1? ~ 880 c

3) UnterpanpHblii opraH cpabaTbiBaeT MpU YyNaJCHHBIX HECHMMETPUYHBIX
peXUMaxX, CONPOBOXKAAKOLIUXCA TOKAMU IIeperpy3ku [, € 3aBUCUMOM OT TOKa
BBIJICPYKKON BPEMEHH, OIPEIEIIIEMON YPABHEHHUEM:

tp = 2D (5.29)
CP — (1*2)2' .

AI/IO =20 = 1*22 ) tcp.

ILOHYCTI/IMEUI JIUTEIIBbHOCTD IMPOTCKAHUA TOKOB O6paTHOﬁ

MOCJIEI0BATEILHOCTU B TEHEpATOpE MpeicTaBieHa B Tadauie 5.1.
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Tabmuua 5.1 - JlomycTumasi JUIMTENBHOCTh TPOTEKAHHWS TOKOB OOpaTHOM
MOCJIEI0BATENILHOCTH B TEHEPATOPE

KpaTHOCTh Neperpy3Ku Mo TOKY|
oOpaTHoit mocienoBarensHocTy 1,0 0,6 0,5 0,4 0,3 0,2

I 2/ i
JmutensHOCTS (C) 20 55 80 125 220 500
XapakTepucTuka MHTETPAIIBHOTO oprasa 3aIIUThI oOpatHoM

MOCJIEIOBAaTENbHOCTY ~ OT  HECUMMETPUYHBIX  MEpPerpy3oKk M BHEUIHUX
HECUMMETPUYHBIX KOPOTKHUX 3aMblkaHu# (12) mpencraBieHa Ha pucyHke 5.3.

© 600

+—

500
400

300 \
200 \
N

100 \
— L/l

0 0,2 0,4 0,6 0,8 1 1,2

Pucynok 5.3 - XapakTepucTriKa HHTETPajJbHOIO OpraHa 3aiuThl 00paTHON
IIOCJIEIOBATENBHOCTA OT HECUMMETPUYHBIX IIEPETrPY30K U BHEITHUX
HECUMMETPUYHBIX KOPOTKHX 3aMbIkaHui (1)

Hcxons W3 XapaKTepUCTUKH CpadaThIBaHUS WHTETPAJILHOTO OpraHa BpeMs
cpabateiBaHus mpuHUMaeM: t MuH. = 20 ¢, t Mmakc. = 600 c.

NHTerpanpHbIl OpraH MMUTHPYET MPOLECC OXJIAXKIACHHUs CTaTopa reHeparopa
1OCJIE€ YCTPAaHEHUs TMEepPerpy3ku IO HSKCHOHEHIMaIbHOMY 3akoHy. Ilpu »TOoM
IPOMEKYTOK BpPEMEHHM, 3a KOTOpPbId TIEperpeB TreHeparopa CHUXKAETCAd OT
MaKCUMAJIBHO JonycTuMoM BenuuuHbl A0 0,135 oT 3TONM BEIMYMHBI, YCIOBHO
HA3bIBAETCS BPEMEHEM «IIOJHOTO oXJaxaeHus» (l0xi1) U peryaupyercs B Mara3oHe
or 10 mo 999 c. DtoT mapameTp BBICTABISIETCS COIJIACHO YKAa3aHUSM 3aBOAa-
nsroroBurens (t,,= 100c).

4) Opran TokoBoii otceuku (I,orc) cpabaThIiBaeT ¢ HE3aBUCHMOM BBIIEPIKKOM
BPEMEHU TIPHU YBEJIMYEHUU TOKa [,BBINIE YCTAaBKU CPaOAThIBAHMS OpPTaHa U SBIISACTCS
3aIIUTON OT BHEIIHUX HECUMMETPHUYHBIX KOPOTKUX 3aMbIKAaHU.

Tok cpabaTeiBaHUsI OpraHa OTCEUKH OINPEACNAETCS U3 CIETYIOUUX YCIOBHIA:

1. V3 ycnoBus mpeaoTBpalieHusi MeperpeBa poTopa MpH MPOTEKAHUH TOKa
oOpaTHO MOCIeA0BATEILHOCTH;
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2. U3 ycnoBusa obecrieueHrs 4YyBCTBUTEIBLHOCTH TPHU JIBYX(Ha3HOM KOPOTKOM
3aMbIKaHny Ha muHax BH Oioka 1 Ha otxomsamux BJI.

3. U3 ycnoBust corjacoBaHUsl IO YyBCTBUTEIHLHOCTH M BPEMEHH JIEUCTBHS C
3amuramu BJI.

Ilo nepBOMYy YCIOBHIO: BBIOOp TOKa cpabaThIBaHUs MPOU3BOJIUTCS MO KPUBOM
npeAeabHON  JUIMTEIBHOCTH TMPOTEKaHUsT uepe3 TeHepaTop TOKOB OOpaTHOM
MOCIETIOBATELHOCTH

[1o BTOpOMY YCJIOBHIO:

a) MO YCJIOBUIO 00€CTeUEHUs YyBCTBUTEIBHOCTU MPU JIBYX(Aa3HBIX KOPOTKUX
3aMbIKaHMAX Ha muHax BH Omoxka:

I 1 1
2637 Ky 1,3 (xf, +xp +2-%1,) 1,3-(61,5+923+2-11)
= 0,004376 o.e., (5.30)
rJe xd* = xd (ZBH) =0,2 (242) = 61,5 - CBepxIepexoJHOE COMPOTUBICHUE
HH
reHeparopa 1o HpOJIOJIBHOI/I OCH, TIPUBEJICHHOE K BEICOKOW CTOPOHE HAIIPSIKEHUS;
2
Xre = X (5BH) =0,3 (f:zs) =923 - CONpOTHBIEHME  O0OpaTHOI
HH

MOCJIE/IOBATEIbHOCTH T€HEpPaTOpa, MPUBEACHHOE K BBICOKOI CTOPOHE HAMPSIKEHHUS;
Ux% Sg 0,11 160

X7y = . = -— =11 - comnporuBieHue TpadHchopMaropa B
T ™ 100 Syom 100 160 p patcop p

OTHOCUTEIBHBIX €AUHUIIAX.
Tok cpabaThIBaHUs 3alIUTH HA CTOPOHE TEHEPATOPHOTO HAPSKEHUS

I3ca = Iica 222 = 0,004376-2- === 0,16 0.e. (5.31)

HH

0) Mo ycnoBHIO OOECTeUeHHUs] YYBCTBHTEIBHOCTH K MOBPEXKICHUSM B KOHIIE
muHni 220 KB pu OTKIIFOYEHUHN BBIKIIIOYATENIEH HA IMPOTUBOIIOI0KHOM KOoHIE BJI n
pabote Bcex renepatopos. [Ipu npyxdasznom K3 B koHIIE TUHUHK:

I < ann _ 1 _ 1 _
2C3. = gy T 12(x+xpt2an+2x7,) | 1,2:(61,5492,3+2-11+2:0.07)
0.00474 o.e., (5.32)
Ss. _
rae x*, Uz-xﬂ—222 26,1 =0,07

Tok cpabaThIBaHUs 3alIUTH HA CTOPOHE TEHEPATOPHOTO HAPSKEHUS

lcs. = Iica 272 = 0.00474-2- === 0,17 o.e. (5.33)

HH

I[Io TpeTheMy VCIOBHK: TOK Cpa6aTBIBaHI/I}I BBI6I/Ipa€TC$I Hcxoasa M3
coriiaCoBaHusd IO YYBCTBHUTCIBHOCTH C PC3CPBHBIMH 3alllUTAMH JIMHHH. B cBs3u ¢

44




OTCYTCTBUEM HEOOXOJMMBIX JIaHHBIX TIPUHUMAEM YCTaBKYy cCpadaThIBaHHUS 10
BTOPOMY YCJIOBHIO.

OTtcedka ACHCTBYET C BBIAEPKKOW BpPEeMEHH 8,5 ¢ Ha OTKIIOUEHUE OJIOYHBIX
Boikitovateneit 220 kB u Beikmouareneit TCH, ¢ Beiaepxkkoil Bpemenu 9,0 ¢ Ha
OTKJIIOUEHHE BBIKJIIOUATEIA TEHEPATOPa U TAIICHUE TOJIEH.

5.3.53ammuTa oT CMUMMETPHYHBIX Neperpy3ok(l4)

3ammTa TpeaHa3HayeHa [ JIMKBUAAIMU HEJOIYCTHUMBIX IEPErpy30K
OOMOTOK CTaTopa. 3aiuTa BBIMOTHEHA ¢ 3aBUCUMON OT TOKA BBIACPKKOW BPEMEHH U
COJICPKHT CIEAYIONINE (PYyHKIIOHATHHBIC OPTaHBI:

1) CurHanbHBINA OpraH, CpadaThHIBAIONIUI C HE3aBUCUMOU BBIJICPIKKOH BPEMCHH
NpU YBEJICYCHUU TOKA BBIIIE 3HAUCHMS YCTaBKHU CpaOaThbIBaHUSI U JCHUCTBYIONIUI B
npeaynpeIUTeNIbHY0 CUTHATU3AIUIO.

YcTaBka CUTHAIBHOTO OpraHa:

KH ' IH 1,05 ' IH
Ieyry = Ky = 098

= 1,07 Iy, (5.34)

rae Ky = 1,05 — koadpuimeHT Ha1e:)KHOCTH;
Ky = 0,98 — ko3¢ duimeHT Bo3Bpara.

Boinepskka Bpemenu t = 9 c.

2) IlyckoBoit opraH, cpaOaThIBaOIIUA 0€3 BBIIEPKKA BPEMECHU IIPH
YBEIUYCHUM TOKa BBINIC YCTaBKH CpaOaThIBAaHUSA U OCYIICCTBISIFONIUN ITyCK
WHTETPaJILHOTO OpraHa.

¥YcTaBka mycKoBOro Oprasa:

Iinyck = 098 L1 Iy. (5.35)

3) MHTerpanibHblii OpraH cpadaThiBacT ¢ 3aBUCHMOM BBIZICPKKON BPEMEHHU.
VYcraBka  MHTETpaJIbHOTO — OpraHa  OMNpejeNsercs IO  HUHTErpajibHON
Neperpy304HoON XapaKTeprucTUKe 0OMOTKHU CTaTOpa, MPUBEACHHOM B TadIuIe 5.2:

Tabmuma 5.2 - YcraBka MHTETPAJIBHOTO OpraHa, ompesessieMas Mo WHTETpaIbHOU
MepPEerpy304HON XapaKTepUCTUKE OOMOTKHU CTaTopa

KparcHocTh 11 1,15 1,2 1,25 1,3 14 1,5 2,0
neperpysku I /Iy
JUnTenbHOCTD 3600 900 360 300 240 120 60 1
Teperpy3K (c)

XapakTepucTuka HMHTETPATHHOTO OpraHa 3allUThl OT CUMMETPUYHBIX
neperpy3ok (/) mpeacTaBiieHa Ha pucyHke 5.4.
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Pucynok 5.4 - XapakTepucTrKa UHTETPAIbLHOIO OpraHa 3alllUuThl OT
CUMMETPHUYHBIX mieperpy3ok (1)

HNuTerpanbHplii Oprad 3allyThl YEpPE3 OTKIKOYAIOIIAKN OpraH JACHUCTBYET Ha
OTKJIFOYEHHE BBIKJIIOYATEII FEHEPATOPA, FAlICHUE TOJIEH.

VYcraBka BBIACPKKM BPEMEHHM  OTKIIOYAIOIIETO OpraHa MNPUHUMAETCS
MHUHUMaJIbHOU U paBHO# 0,01 c.

4) OpraH TOKOBOW OTCEUYKH, CPaOaThIBAIOIIMKA C HE3aBHCHMOHN BBIICPIKKOU
BPEMEHU MPH YBEJIMYEHUU TOKA BBIIIE 3HAYEHUSI YCTABKU CpadaThIBaHUSI.

VYcraBka opraHa OTCEUKHU:

1,2 - IHOM
IlOTC = W = 1,224 - ]HOM' (536)

TokoBass oTceuka BBINNOJIHEHA C IMYCKOM IO MUHUMAJIbHOMY HaIpsKEHUIO
Ur <. Hampsixenue cpabaTbiBaHUs IPUHATO PABHBIM:

0,68 Uyow _ 0,68 13800 _

Uep =

(5.37)

Otceuka HEUCTBYET C BBIAEPKKOM BpeMEHHU 8,5 ¢ Ha OTKIIOYEHUE OJIOYHBIX
Boiktouarenei 220 kB u Beikmtouarenein TCH, ¢ Beiaepxkkoit Bpemenu 9,0 ¢ Ha
OTKJIIOUEHHE BBIKJIFOUATEI TEHEPATOPa U TAIICHUE TOJIEH.
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5.3.6 /IlucraHuuoHHAas 3amuTa remeparopa (Z; <), (Z, <)

3amuTa BBINOJIHSAETCS HAa OCHOBE JUCTAHIIMOHHBIX OPTraHOB M MOAKIIIOYAETCS K
U3MEPUTEIBHBIM  TpaHcdopMmaTopaM TOKa B  HEUTpalu  TeHepatopa U
TpaHc(opMaTopaM HaNpsHKEHUST Ha BBIBOJIaX Te€HEpaTopa.

XapakTepucTuka cpabaTblBaHMs 3a7aeTcsl B BUIEC KPYra, pacroioKeHHOTo B |
u Il xBagpante co cmemienueMm B |l u IV KBajgpaHT KOMIUIEKCHOW IIJIOCKOCTH
COIIPOTUBJICHUM.

1) ComnpoTHBiiecHHE cpadaThIBAHUS TIEPBOM CTYMEHU BBIOMPACTCS IO YCIOBHUIO
oOecrieueHus1 JEHUCTBUA C BBIIEPKKON BpeMeHH He Oojee 1c. Yka3zaHHas BBIIEPIKKA
BPEMEHHM MPUHUMAETCSI M0 YCJIOBUIO COTJIACOBAHUSI C MEPBBIMU CTYIEHSIMU 3allUT
JUHAHR, oTXoasamuX oT muH ['9C.

CornacoBanue MPOU3BOAUTCS AJisi ycioBH padoThl Ha mmHax 220 kB I'DC
OJTHOTO OJI0Ka. Z4, MpUBEIeHHOE K HamnpsikeHuto 220 kB, MoxeT ObITh MPUHSTO:

a) MO COIJIaCOBaHUIO C MEPBOM cTymneHbto 3amut Bi 220 kB ['opHo-AnTaiickas
['DC — n/cT Aiickas:

) )

7, <08 Zp+—+71,=08-40,26 +

- 27.24 = 36,57 Om, (5.38)
Ky 5
rae Kt — ko3duiMenT, yauThIBalOIINiA, YTO JUHUU NapalIeIbHbL;

Zt — compoTuBJIeHUE Tpachopmaropa, MPUBEACHHOE K HITAPSHKEHUIO CTOPOHBI

. 2
220 kB; Zp = 2222227 = 40,26 Om.

T 160
B oTHOCHTENBHBIX €IMHHUIAX, MPUBEIACHHBIX K HOMHHAJIBHBIM IapaMeTpaM

reHepaTopa:

160 0,8 160

Z,..<08-011- :
1oe. =080, 160 T 5 2422

.27.24 =0,1, (5.39)

Z1B nepBUYHbIX OMax COCTaBHUT:
Z1=Z10e'25=01-1,46 = 0,146 Owm, (5.40)

U? 13.82
e Zg = —> =
Sur 130.6

VYcraBka OyjeT paBHa:

= 1,46 — 6a3uCHOE CONMPOTHUBIICHUE.

7000
. 7000

Zies =74 n—; = 0,146 - 2= = 1,48 Owm. (5.41)
100

[Ipunumaem ycraBky Z; = 1,5 Om.
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2) OyHkuus AZ OTIMYAET MOBPEXKICHUE OT KAYaHUH B DHEPrOCHCTEME IO
CKOPOCTH OTHOCUTEIBHOTO U3MEHEHHSI IMOJTHOTO CONMPOTUBIICHHS. Y CTaBKa (PyHKUIUU
AZ, B CBA3M C OTCYTCTBUEM HCXOJHBIX JAHHBIX, IPUHUMACTCS MCXOMS U3 JAHHBIX,

Om
paccuuTaHHbIX panee, AZ = 30 —.
CeK

3) Comporusienue cpabaThIBaHUS BTOPOIl CTYIIEHU BBIOMPAETCS M3 YCIOBHSI
OTCTPOMKH OT peXKUMa Harpy3Ku U pexxumMa (hOpCUPOBKHU BO30YKICHUS.
ConpoTuBiieHrE HArpy3KU B HOPMAJIbHOM PEXKUME:

7 _ Uyom __ 13,8-103
HATP ™ B V3-5464

= 1,46 Om, (5.42)

rae Iyarp
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_ ZC.3.II ‘Nt _ 0,54‘ ' 7000/5
ny 13800/100

= 5,48 Om. (5.48)

[Tpuanmaem yctaBky Z;; = 5,5 OM.

Bennuuna cMmenieHus XapakTepUCTUKU CpabaThIBAHUAIIO OCH MaKCUMAaJIbHOMN
YyBCTBUTEIBHOCTU cocTaBisieT 12%. YcTaBkM 1O CONPOTHUBICHUIO CMEIICHUS
Zemi = 0,18 OMm, Z oz = 0,66 Om.

Boinepkka BpeMeHM BTOpPOW CTYNEHHM JODKHAa OBITh OTCTpOEHA OT
HanOOJIBIIIEH BBIIEPKKA BPEMEHH PE3EPBHBIX 3aIIUT JINHUN.

Btopas crynenb AeMcTBYET C BBLAEPKKON BpeMEHH 8,5 ¢ — Ha OTKIIIOUEHUE
osounbIX BeIKItouareneit 220 kB u Boiktouateneit TCH, ¢ Beiaepxkkoit Bpemenu 9,0
C Ha OTKJIFOUEHME TeHeparopa u ramenue noneu [T u Bl

XapakTepucTuka cpabaThIBaHHS JMCTAHIIMOHHOW 3alllMTHI MPEJCTaBICHA Ha
pUCYHKeE 5.5.

v/l‘
f 3t
25 CIMYNeHE 30UWUMS! (
{ 21
\\
-8 cmynexs 3omums |\
\ /1 |

\\ ‘/

\ I'\\)"i' _\

\

4 5 6 7 8 R OM

-11
Pucynox 5.5 - Xapakrepuctuka cpabaTbIBaHUS JUCTAHITMOHHON 3aIIUTHI

5.3.7 3amuTa oT neperpy3ku 00MOTKH poTopa

3ammTa TNpeaHa3HAaYeHa I JIMKBUAAIMKM HEJOMYCTHUMBIX TMEPErpy30K
O0OMOTOK pOTOpa. 3alluTa COCTOUT U3 TPEX OPraHOB!

1) CurHasibHBIN OpraH, CpadaThIBAIOIINN C HE3aBUCHMOM BBIJICPKKOW BPEMEHU
IpU YBEIWYECHUU TOKA BBIIIE 3HAYCHHS YCTABKU CpalaThIBaHUS M JIEUCTBYIOIICH B
NpeayNpeIUTENIbHY0 CUTHAIU3AIMIO. Y CTaBKa CUTHAJIBHOTO OpraHa:

_ Ky lhomr 1,05 Iyomp
Ip cyrn. = K, 0098

= 1,07 - IHOM.P' (549)

2) IlyckoBoit opraH, cpaOaTbIBalONMii 0€3 BBIACPKKA BpPEMEHU IPHU
YBEJIIMUYEHUH TOKAa BBIIIE YCTAaBKKM CpabaThiBaHUS W OCYIIECTBISIOMIMN MYyCK
MHTErpajbHOro OpraHa. ¥ craBka yCKOBOT'O OpraHa:
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1,08 - Iyomp
Ipnyck. = W = 1,1 Iyom.p- (5.50)

3) MHTerpaiibHblii OpraH, cpabaThIBAIONIUI ¢ 3aBUCUMON OT TOKA BBIICPIKKOM
BpEMEHHU, 3aJaHHON B TaOMW4YHOW QopMe, W ACUCTBYIOIIEH Ha OTKIIOUYCHUE
BBIKJIIOUATEINS] TEHEPATOPA, FTAICHHUE TTOJIEH.

XapakTepuCTUKa HMHTETPAJIbHOIO OpraHa 3allluThl OT MEePerpy3Ku OOMOTKHU
poTopa ImpeCTaBiIeHa Ha pUCYHKE 5.6.

600
500 ¢
400 \
300 \
200 \

100 \\

— |

t,c

I s ¢

1,8 2 2,2

0
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Pucynok 5.6 - XapakTepucTuka HHTETPaIbHOTO OpraHa 3alluThl OT
neperpy3ku 0OMOTKH POTOpa

4) OpraH TOKOBOW OTCEUYKH, CPaOaThIBAIOIIMKA C HE3aBHCHMOMN BBIICPIKKON
BPEMEHH TP YBEJIIMUYCHHHM TOKa BBIIIE 3HAYEHUsI YCTaBKM cpabOaThIBaHHS. Y CTaBKa
OpraHa OTCEYKH:

2,35 Iyomp
Ip yck. = —Qo98 2,19 - Iyom.p- (5.51)

Boinepskka BpeMeHu TOKOBOW oTceuku npunumaetcs 3,0 c. 3ammura qeicTByeT
Ha OTKJIFOYEHHE BBIKJIIOYATEII FeHEpaTopa, raleHue mojeu.

5.4 Bpi0op KoMILIeKca 3aIUT 0J10Ka reHepaTop-TpancopmaTop

Hcxons u3 pacuera yCcTaBOK, JUIsl 3alIUTHl OJ0Ka reHepaTop-Tpanchopmarop
ObUIO  BBIOPAHO KOMIUIEKCHOE HMHTEJUIEKTyaJlbHOE YCTPOWCTBO  YIPaBIICHUS
TE€HEpPaTOPOM, MPEIHAZHAYEHHOE IS 3AIINUTHI, YIIPABICHUS, U3MEPEHUS U KOHTPOJIS
TEHEepPATOPOB MaJIoM U cpenHeit BennunHbl mpousBoacTtea OO0 HIIT «OKPA»

OKPA 300 umeer mMpPOKHMA CHEKTP (PYHKIMOHAIBHBIX BO3MOXXHOCTEW JUIs
3aIIUTBl CHHXPOHHBIX T€HEPATOPOB OT IMOBPEKICHUI B 30HE JCHCTBUS 3aILUTHI, a
TAK)Ke JUISl 3aLIUThI OT ABaPUIHBIX YCIOBUN BO BHEIIHUX CUCTEMAX.
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6 IIpoekTUpOBaHUE BOJOCINBHON MJIOTHHBI

Jlis mpoBeneHUsT TpeOyeMBIX pPacueToOB CHadajla HEOOXOJMMO OMPENEIUTh
KJ1acc rugporexuuueckoro coopyxenus (I'TC).

Bricota I'TC naxomutcs B mpeaenax 60-100 M, ocHOBaHME CKallbHOE, a
mMomHocTh I'DC (Nyerrac = 700 MBT) momanaer B npomexyTok 300-1000 MBT.
Uucno mronei, yCiaoBUs KU3HEACSITEIHHOCTH KOTOPBIX MOTYT OBITh HapyIIEHBI MPHU
aBapumu cocrtapisier 4000 yenoBek. Ha ocHoBanum 3Tux gaHHbiXx mo CII MokHO
caenath BeiBoJ, uTo I TC nmeer Il kitacc.

6.1 OnpenesieHue OTMETKH rpeOHs 0ETOHHOM MJIOTHHBI

JUtst GETOHHBIX IUIOTUH C BEPTUKAJIBHOW HANOPHOM TPaHBIO OTMETKY I'peOHS
HaxXoJsT Mo GopmyJie:

VIBII = VHITY + hyo, + Ahge, + a = 480 + 0,476 + 0,001 + 0,6 =
= 481,08 M, (6.1)

rJe
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2. U3 rpaduka o BepxHeil orubaromiei KpuBou (11t riTyOOKOBOIHON 30HBI C
rIIyOMHON
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rJe
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CHayajila 0e3 ydue€Ta CXKaTusd U IOATOIUVICHHA —
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Hamop na rpebGHe BomocimBa 0€3 ydeTa CKOPOCTH IOJXOJa MPH TPOITYCKE
MIOBEPOYHOI0 pacxo/a:
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6.6 Pacuer conpsizkeHUs1 IOTOKA B HUKHEM Obede
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Va=¢@-2-9-Zy=09-v2-9,81-62,07 = 31,41 %
rae ¢ — kKodhPuImeHT ckopoctu noroka, ¢ = 0,9.

BricoTa moToka BOJbI HA HOCKC:

h,=L=23%—108w,
V, 3141
IPI(S
1825 M3
q= Qpva _ =338 —
Bionn 54 C
Yucno Opyna:
2 2
Fr=-2 = 3M _931

" ghy  9811,08

(6.33)

(6.34)

(6.35)

[Tpuanmaem ko3¢ dunment arparuu K, = 0,85. JlanbHOCTh OTNIETA CTPYU:
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rae a; — Ko3PUIMEHT, YYUTHIBAIOIINI TOTEPIO (PHIIHTPALIMOHHOTO JaBJICHUS 32
CYET yCTpPOMCTBA NPOTUBOPUILTPAIMOHHBIX 3aBEC, JPEHAXKEWM U IIMYHTOB,
npuHuMaemsiii 0,5;

h = VHIIY — Vnog, = 480 — 406 = 74 m. (6.45)

rae Voog = VaHo — 2 = 408 — 2 = 406 — oTMeTKa TMOOMIBEI, 3ariyOJIcHHAs B
OCHOBAaHHUE HA 2 METpa.

13 YyCJIIOBUA yCTOﬁ‘IPIBOCTPI IJIOTHHBI Ha CABUI' IO OCHOBAHHWIO INHPHHA
IIOAOIIIBBI BO}IOCJ’II/IBHOI\/’I IIJIOTUHEBI OIIPCACINTCA U3 BbIPAKCHUA!

Bl = —m (6.46)

f<&+n—a1) ’
Pw

rne Y, — KodppuuueHT Hag&KHOCTH MO HA3HAYEHUIO COOPYKECHMS,
IIPUHUMAEMBIN B
3aBUCUMOCTH OT KJjlacca coopykeHus 1,25;
f—xoaddunmenT TpeHus: 0eToHa MO TPYHTY, JuIi ckaisl - 0,78.
JUis HaxoK/IeHHe N BOCMOJIb3yeMCsl alreOpandecKuMU BBIYUCICHUSMU ITyTEM
npupasuuBanus B) u Bll. Bce pacuértel cBemensl B Tabmmiy 6.1, a cam rpaduk
MpeACTaBIIEH Ha pUcyHKe 6.1. B pe3ynbrare noiyyaem mupuHy nojaomssl B=55,8 m.

Tabmuma 6.1 — Pacdyet mupuHbI MOAONIBEI TUIOTHHBI

n B' B"
0,15 54,89 57,85
0,2 55,47 56,47
0,25 56,14 55,16
0,3 56,92 53,90
0,35 57,83 52,71
0,4 58,9 51,56

59,00

58,00

57,00

56,00 I

B 5500 =—

54,00

53,00

52,00

51,00 !

0,15 0,2 0,25 03 0,35 0,4

n

Pucynox 6.1-K pacuéry mmpuHbl OIOIIBBI INTOTHHBI
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6.8.2 Pa3pe3ka mioTHHBI IBAMH

[IIBbI ycTpanBaem mjisi 00€CTIeUeHUsI MOHOJIMTHOCTH OETOHA CEKIMi TUIOTHHBI
MEKy IIIBAMU MPYU HEPABHOMEPHOM pACTPEICTICHUH TeMIIEPaTyphl B TEJ€ IJIOTUHBI.

PaccTosiHue MeX.CEeKIIMOHHBIMU IIBAMU B OETOHHBIX COOPYXKECHHUSIX Ha
CKaJIbHOM OCHOBaHWU ObITh He Ooisiee 30 M. [IpuHrMaeM paccTosiHUEe MEXIY IIBaMU
paBHbIM 19 meTpoB. I1IBbI 17151 BOJOCIMBHOM MIJIOTHHBI YCTPAaUBaeM IO OCH ObIKA.

TemneparypHble BBl JiJI TUIOTUH Ha CKaJbHOM OCHOBAaHWU NPUHUMAEM
IUPUHON 1 CM Ha pacCTOSHUU 5 M OT JIMIIEBBIX T'paHeW U IpeOHs, a BHYTpU Teia
1oTHHEI 0,3 cM.

6.8.3 Bbiku

Ha BomocnmBe ycTpamBarOT OBIKM JUIsl JCJICHHUS BOJOCIMBHOTO (ppoHTA Ha
IIPOJIETHI M JUTsl YCTAaHOBKH 3aTBOPOB (CM. PHCYHOK 6.2).

[[Inprna na3za peMOHTHOrO 3aTBOpa a= 0.5 m.

JlnuHa ma3a peMOHTHOro 3aTBopa C=0,5Mm.

JlnuHa nasa pabodero 3aTBopa C=1,5M.

[upuna naza padouero 3areopa a= (0,9 + 0,6) M, npunumaem 0,7 M.

TonmuHa Obika Mexy nazamu do= 2 M.

Paccrosiare Mexty mazaMmu 1o JaiuHe Obika | =2,3 M

Pucynok 6.2 - Cxema ObIka B TU1aHE

Hupuna TUIOTHHBI MO TPEOHIO BKIIOYAET B Ce0S IIUPHUHY MEIIEXOAHON
TOPO’KKH, aBTOAOPOTM U MECTO JUIsl JABM)KEHHs KpaHa. Ha rpeOHe mpoekTupyem
TOPOXKKY JUIsl JIFoAe oOlel mupuHO — 3 M, IPOE3XKYI 4acTh MIMPUHONH — 6 M U
MecTo oA KpaH — 11 m. O6mas mupuHa coopyxenus o rpednio 20 m. [lupuna
IJIOTHUHBI IO TPEOHIO MOXKET U3MEHUTHCA MPHU pacu€rax COOPYKEHHs Ha MPOYHOCTh U
YCTOHYMBOCTh, HO HE MOXET ObITh MEHBLIE 331aHHOIN BEJINYUHBI.
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6.8.4 Ycron

YcrpanBaem pa3aenuTeNbHBIA YCTOW, KOTOPBIM OTIEIAET BOJOCIWBHYIO OT
CTAHIIMOHHOW 4YacTH IUIOTHMHBI M OEperoBoil yCTO#, YyKpersoomuil Oeper y
BOJIOCJIMBHOM YaCTH TJIOTUHBI.

6.8.5 JlpeHna:k Tesia 6eTOHHOM MJIOTHHBI

Bnone HanmopHO! IpaHW IUIOTHHBI YCTPAaMBAEM YCTPOMCTBO JIPEHA)Ka B BUIE
BEPTUKAIBHBIX CKBAXKHUH, TUaMeTpoB 20cM C pacCTOSIHUEM MeEXAy ocsiMu 2Mm. Taxxke
MPEAYCMOTPUM TOPU30HTAIBHBIE CKBAXKUHBI MPSIMOYTOJIBHOIO CEYEHUS IUIOLIAJIbIO
600cM?, PAaCMoJIOKEHHBIX MO BBICOTE IJIOTHHBI Uepe3 2 MeTpa.

PaccrosiHre OT HaroOpHOW rpaHy 10 OCH LIEMEHTAlMOHHOM 3aBECHI:

Ipm 25

rae Hy; = VHIIY — VK = 480- 408 = 72 M — Hamop HaJ paCuyeTHBIM CCUCHHUEM;
VK - orMeTka mona raneper HeMEeHTalMOHHOM 3aBECHI U IPEHAKHOW rajepeu;
¥n= 1,20— koadpurnmeHT HaIeKHOCTH IO OTBETCTBEHHOCTH COOPYIKEHUS;
Lyp,m= 25— KpUTUYECKUI CPEIHUIA TPAJMEHT HAMOPA JUIsk OETOHA ITIOTHHBL.
PaccrossHue OT HamopHOW TpaHW 10 BEPTUKAIBHOM JIPEHAXKHOM CKBAXKWUHBI
MpUHUMaeM 8 M, JAMAMETP CKBaKUHBbI NpUHUMaeM paBHbIM 0,3 M, pacCTOsIHUE OT
HAroOpHOW I'PaHy A0 OCH LIEMEHTAMOHHOM 3aBECHI IPUHUMAEM 4 M.

6.8.6 I'asiepen B TeJle MJIOTHHBI

OnHy U3 NPOJOJIBHBIX Talepeil CIPOEKTUPYEM BBILIE MAKCUMAJIBHOTO YPOBHS
HIDKHETO Obeda st oOecredeHus CaMOTEYHOrO OTBOAA BOABI W3  BCeH
BBILIENIEKAIIEH YACTH TUIOTHH.

CMOTpOBBIE TalIepen PacloJIOKEHBI uepe3 15 M o BeicoTe, pazmepoM 1,25x2 m.
YcrpanBaeM ranepero HEMEHTAMOHHOM 3aBECHl M IPEHAXKHYIO raJepero, UX pa3Mepbl
U3 TMPAKTUYECKUX PEKOMEHJAIMi MPUHUMAEM C Y4YeToM paboTaroleidl TEeXHUKH
3,5x4 M.

6.8.7 Dj1ieMeHTBI N013¢MHOI0 KOHTYPa IVIOTHHBI

B ocHOBaHMM IUIOTHHBI, CTOSIIEW HA CKaje, yCTPauBAaEM LIEMEHTALMOHHYIO
3aBECY U BEPTUKAIBHBIA JpeHax. PaccTosHue OT HAIOPHOM TIpaHU IO OCHU
LEMEHTALMOHHOM 3aBeChl MPUHATO paHee U paBHO 4 M. ['yOuMHA 1EeMEHTalMOHHOM

3aBCChI:

Ry = (0,5 = 0,8)  Hpuy = 0,5-71,2 = 35,6 M, (6.46)
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rae Hp.x — MakcUMaJsIbHBIN Harop,
Hpax = VHITY — VHBmin = 480 — 408,8 = 71,2 m

rae VHBbmin = 408,8 M - mMunumansHas ormetka HB cooTBeTcTBYeT mpomycky
BOJIOXO3SIMCTBEHHOT'O Pacxo/a.
[IprHIMaem:

hs,s =0,5-71,2 = 35,6 m.

['my6una npenaxa:

hy, = (0,5+0,7) - hypy = 0,5-35,6 = 17,8 M (6.47)
JlnameTp CKBaXKMH 1S ApeHaxka npuHuMaeM 0,2 M. ¢ marom 2.

TomnmuHa 11eMeHTHOM 3aBeCHI:

AH
63aB = E "Yh, (648)

rae AH — Hanop, IEMCTBYIOIINM Ha 3aBeCy;
Jxp = 15 — KpUTHYECKUIi TPAJUEHT JUIs 3aBECHI;

Yn = 1,20 — k03¢ dunmreHT HaJEKHOCTH.
[1o smrope GUABTPAIMOHHOTO AABICHUS ISl TPABUTAIIMOHHOM MJIOTUHBI C LIEM.
3aBecol B OCHOBaHUH HaxoauM AH:

AH = H; — H, (6.49)

rie H; — nonHbplid QribTparimoOHHBIN HATIOD;
H,s -Hamop Ha UeM. 3aBece .

AH = 71,2 — 28,48 = 41,72 m. (6.50)

Takum 06pazom:

41,72

Sga = 2=+ 1,20 = 3,42 m.
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6.9 O6ocHOBaHME HATEKHOCTH U 0€30MACHOCTH 0€TOHHOM NJIOTUHBI
6.9.1 OnpeneieHue OCHOBHBIX HATPY30K HA MJIOTHHY

Pacu€rel nmpoYHOCTM M yCTOMYMBOCTH THIAPOTEXHUUECKHUX COOPYKEHUHN
BBIIIOJIHAIOT 11 OCHOBHOI'O COYETAaHWs HArpy3oK M BO3IeucTBUM. B cocras
OCHOBHOTO COYETaHHsI BXOIAT HATPY3KH IOCTOSHHBIE, BPEMEHHBIE, JJIMTEIbHBIE U
KpaTKoBpeMeHHble. Harpy3ku u BO3A€MCTBUS JOKHBI NMPUHUMATHCA B HauOoliee
HeOIaronpuaTHbBIX, HO BO3MOXHBIX couetanusix. (VBB = VHIIY = 480 m; VBB =
408,8 m)

6.9.2 Bec coopy:keHust
[Tnomanp momepeyHoOro cevyeHus ompejencHa B mporpamve AutoCad S, =

2091,5 M?,Sg = 2388,9 M2, Bec 0mHOrO HOTOHHOIO METPa BOJOCIUBHON YacTH
IJIOTHHBI onpeseseTcs no hopmyJie:

G = Sun'b-g-ps __ 2091,5-16-9,81-2400
mi -
b+65 16+3

= 41467,2 xkH/m. (6.51)

Bec ObIka 1 TOUKY €ro NpuiIOKEHUs ONPEEISeTC aHATOTHYHBIM 00pa30M:

_ Sg'8s'ps'g _ 2388,93:2400:9,81

Gg bog 3 = 8880,7 kH/m. (6.52)
Bec mmockoro 3atBopa:
Q, ~ 0,055 f\/f g, (6.53)

riae f — wiolaas 3aTeopa no popmyie:
f=(V®oIny —vVrB+0,5)-b = (481 — 473+ 0,5) - 16 = 136 M2, (6.54)
Q, = 0,055-136v136-9,81 = 855,7 kH.

Bec 3aTBopa npuBoauTtcs K 1 m.m:

G —_@ _ 8557
3aT ™ pySs  16+3

= 45,04 kH/wm. (6.55)

6.9.3 Cuiia ruipocTaTHYECKOro 1aBJIeHUs BOIAbI

DMHIOpBl THAPOCTATUYECKOTO JABICHHS] BOJBI NMPHHUMAEM IO TPEYTOJIbHUKY.
[opu3oHTanbHAS COCTABJISIOIIASl CHJIBI THIPOCTATUYECKOTO JIaBIICHHUS BOJBI C
BepXHero Obeda:
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g2 A2,
T, = 2P = 2P0 — 26859,8 kH /M, (6.56)

rae H,= VHITY-Vionomser = 480-406=74Mm.
C HmxHero Obeda:

2 .2 g2.
T — gHi*py _ 9812841000 _ 38,5 kH/m, (6_57)

H 2 2
riae H,= VYHbBin-VIIogomsel = 408,8-406=2,8 M.
6.9.4 PaBHoneiicTBYIOIIAsl B3BEIIMBAKOLIET0 T1aBJICHUS

Onropa B3BEIIMBAIOLIETO JABICHUS MPUHUMAETCA B BUAE NPAMOYTOJIBHUKA OT
MUHUMAJIBHOTO YpPOBHSI HWXHEro Obeda MOJOIIBBI COOPYKEHHUS i OCHOBHOIO
ciydasi. Cuia B3BEIIMBAIOLIETO JaBICHUS:

Wy = pw * g B+ (VHB,,;;, — Viiox) = 1000-9,81 - 55,8 (408,8 — 406) =
= 1532,71 kH/m. (6.5¢

6.9.5 BosiHoBoe Bo3aeiicTBHE

PaBHOﬂCﬁCTBy}OmaH BOJIHOBOI'O JAaBJICHUA:

Wooms = 0,5 ps* g * hyo, (%+ %) =0,5-1000-9,81-0,476 " (2%+"2£)

= 4,02 kH, (6.59)
riae hy-no hopmyre:

2 . 2
ho =% = 220270 = 0,23 u, (6.60)

JIunna pencteus paBHoueucTByromend Wy, HaXOAUTCA HUKE OTHOCUTEIBHO
YPOBHSI IOKOSI BEpXHETO Obe(ha Ha BETUUNHY

pl 3 5,05 3 _
Ve == shin =52y —5 0476 = 0,63 m. (6.61)

6.9.6 ®ujabTpanuOHHbIE PACYETHI
OUIBTPAIMOHHBIN pacy€T IS MJIOTHH HAa CKAJTPHOM OCHOBAaHWHU TTPOU3BOAUTCS

JUIsL  cilydasl, KOrJa YpPOBEHb BEpXHEro Obeda COOTBETCTBYET HOPMAIBHOMY
NOANIOPHOMY YPOBHIO, & YPOBEHb HI)KHETO Obe()a COOTBETCTBYET MUHHUMAJILHOMY,
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KOTOPBIM BO3MOXEH IPU MPOITYCKE pacxoda Ha BOJOXO3SIMCTBEHHBIE HYX bl DMIOpa
MbE30METPUUYECKOr0 HANIOpa MPEJICTaBIeHa HA PUCYHKE 6.3.

YBE ™
YBE

o SN - i
Pucynok 6.3 — Dnropa nbe30MeTpUUECKOIro Haropa o Mo0IIBE MNIOTUHBI

JInst BTOpOro Kitacca COOpYKEHUN:

H, = VHIIY — VHB,,;, = 480 — 408,8 = 71,2 u; (6.62)
H,=04-H;=04-71,2 = 2848 m; (6.63)
H, =0,15-H,; = 0,15-71,2 = 10,68 m. (6.64)

[Tnomanp s3mopsl GUIBTPAIMOHHOTO JaBJICHUS OIpenessieTcsl Kak CyMMa
IUIOMIA/ie OTAENbHBIX €€ YYacTKOB, NMPEACTABISAIONIMX U3 Ce0s NMPSAMOYTOJbHBIC
Tpameuud U TOPSIMOYTOJNBHBIN TpeyroabHuK, Wik ¢ nomoisio AUtoCAD. Cuna
(GUIBTPAIIMOHHOTO IaBJICHUS HA MOAOIIBY COOPYKEHUS:

Wy =pw 9 -Sp =1000-9,81-618,3 = 6065,5 kH. (6.65)

6.9.7 JlaByieHHe TPyHTA

I[aBJ'ICHI/Ie HAaHOCOB Ha BEPTUKAJIILHYIO I'PAHb OIIPEACINM I10 (I)opMyJIe:
Py = ¥y by tg? (45 = "’H/2> =10-5-tg? (45 -~ 20/2> =
24,5 klla, (6.66)

TJi€ ¥,-yJeNbHbI BeC HAHOCOB BO B3BEIIEHHOM COCTOSHMH, ¥ = 10 kH/M3;

ha -rommuna cios Hanocos, hu=5Mm;
(0, —YTOJI BHYTPEHHETO TPEHUSI HAHOCOB, ¢, = 20 .
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E, = (pyh,)/2 = (24,54-5)/2 = 61,2 kH. (6.67)
6.10 PacuyéT NnpoYHOCTH NJIOTHHBI

Pacuér mnpouyHOCTM OETOHHOM IJIOTHHBI CIEAYET MPOU3BOJUTH IO METOAY
IpEeNbHBIX COCTOSHUN IMEPBOM Ipynmbl (M0 HENPUTOAHOCTH K SKCILIyaTalluu).
Pacuér nnotunel Oyaem BecTu 0e3 yuéTa TeMnepaTypHblX Bo3aecTBuil. /st ouenku
IPOYHOCTH IUIOTUHBI BBOJSATCS KPUTEPUH MPOUYHOCTHU. Takum oOpa3oM, B pe3ysbTare
pacyé€ra ONpEeNeSIFOTCS HAIpsDKEHUs B IUIOTUHE, KOTOPBIE 3aTEM CPAaBHUBAIOTCS C
KPUTEPUSIMU IPOYHOCTH.

Bce HanpsikeHus: cCHUTaeM OTHOCUTEIBHO TOPU30HTAIIBHOIO CEYEHUS TIOIOIIBHI.

Hcxons W3 MpakTUYECKUX COOOpakeHWH, B pacuére IUIOTUHBI MPUHHUMAeM
COKMMAIOLIME HAIPSDKEHHS CO 3HAKOM «—», PACTATHUBAIOIINAE — CO 3HAKOM «+).

Jlist ynobcrBa pacuéra coctaBuM Tadiuily 6.2, B KOTOPYIO BHECEM BCE HATPY3KH,
YMHOKEHHbIE Ha KOA(Q(OUIIMEHT HAaJIEXKHOCTH 110 Harpy3Ke.

Tabnuua 6.2 — OCHOBHBIE Harpy3Ky Ha IUIOTUHY

OCHOBHO/ city4ait
Hanpasnenue
Harpyzka Cuna ¢ yuetom y ,
CHUJIbL Cuna, xH IIne4o, m MowmenT, kHMm
9 xH > >
TB 1
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of =0y mg—v, Hy - (1-m})=-26627 -0—-10-74-(1-0) =
= —740 klla, (6.6¢

rae ¥, = 10
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-2,8-0,75% = —1825 kH/Mm?, (6.76)
of = -y, H =-10-2,8 = =28 kH/Mm?. (6.77)
6.11 Kpurepun NpoYHOCTH NJIOTHHBI

ITocne ompeneneHusi HaNpsHKEHUM 1714 OCHOBHOTO COYETAHUSI Harpys3ok,
HEOOXOJMMO TMPOBEPUTH COOPYKEHHE Ha MPOYHOCTh, JOJKHBI BBITTOTHATHCS
CJIECIYIOIIHUE YCIIOBUS:

Bo Bcex Toukax NIOTHHBI:

Yn "Yic® |O-3| <Vea- Rb ’ (678)

rae Y, = 1,25 - xo3ddunmeHT HaJAe)KHOCTH IO HA3HAYCHHWIO B 3aBUCHUMOCTH OT
KJIacca COOPYIKECHHUS;

Yic — KOd(ppuImeHT coderaHus Harpy3ok, JUIsi OCHOBHOT'O Pacu€THOTO ciyyas
Yie =1

Yea — KodDuuueHT yciioBuil pabOThI, JJisi OCHOBHOI'O PAaCUETHOrO Cilyyas
Yea = 0.9;

Ry > ticlosl - 125028 _ 9533 kH /. (6.79)

Yed :

N3 nanHOrO YyClOBUS TpeABapUTENIbHO MNpUHUMaeM OeToH kiacca BS ¢
PacuéTHBIM CONPOTHBIIEHNEM OeToHa Ha cxkatue R, = 2800 kH/m2.

Ha BepxoBo¥i rpanu MIIOTHHBI HE JOJKHO OBITh PACTATUBAIOIINX HATIPSHKCHUI:

0, <0, (6.80)

—266,27 kH/M? < 0- yciioBue BBIOIHEHO.

B 30H€ BepX0BOM IpaHU IUIOTUHBI:

|o¥| = 0,25y, - HY; (6.81)

266,27 = 0,25-10- (480 — 406);

266,27 kH/m? > 185 kH/m2.

Bce ycrmoBHs BBINOJMHAIOTCA, COOPYKEHHE YAOBIETBOPSET YCIOBUAMH
IIPOYHOCTH.
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6.12 Pac4éT ycTOWYHUBOCTH MJIOTHHBI

YcToMunBOCTh OCTOHHBIX IIOTHH ONPENETSETCS HECYIed CHOCOOHOCTHIO
OCHOBaHHUS, TO €CThb €ro CONPOTHBJICHHEM CIBUTY COOpYXeHHs. [LIOTHHBI
pacCUMTHIBAIOT HA CIBHUI MO MEPBOMY IMPEAECIbHOMY COCTOSIHUIO — IO THOTepe
Hecymie crnocoOHoctu. Ilpu mocrynatensHO ¢opMe cABUTa IUIOTMHA Oyjaer
YCTOMYMBA, €CJIU BBIMOJIHSAETCS YCIOBUE:

R ((Gup+Gg—Wyas—Wa+Qs ) tan o +c'w)Yeq
Ycd — ( w1 B3B ¢ 3) c > Yoo (682)
Fyic Fyic

rae tang = 0,78 — ¢ —yroa BHYTPEHHETO TPEHUS IS CKaJlbl B OCHOBAHUU;
¢ = 100 kH/M?— crienienue ckaibl;
w = B,+1=55,8mMm?
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7 Oxpana tpyaa. [loxapHasi 0e3onmacHoctb. OXpaHa okpyxawe cpeabl
7.1 be3onacHOCTb TMAPOTEXHUYECKHUX COOPYKEHUM

OnHolt u3 BakKHEHIIUX 3a]lay CIIyKObI 3KcIutyaTauuu ['opHo-Aunraiickon ['DC
ABJsieTcss  oOecrniedeHUe  O€30MacHOCTH  TUJIPOTEXHUYECKUX  COOPYKEHUH.
OTBEeTCTBEHHOCTh  3a  oOecrieueHHe  O€30MacHOCTH  HeceT  COOCTBEHHHK
TUAPOIJIEKTpOCTaHIMK. KOHTPOJIb COCTOSIHUSI OCHOBHBIX coopykenuit [DC
OCYUIECTBJISIETCS KOHTPOJIbHO-U3MeputensHoil ammapatypoit (KHMA). B cocras
AKCIUIYaTallMOHHOTO MEPCOHAJIa BXOAUT CHEUUAJbHOE NOApPA3ACICHUE, 3ajaya
KOTOpPOro 3akiiovaercss B u3MepeHun ¢ nomoupio KHMA KOHTponHpyembix
noKasaresield, BU3yalabHbIi ocMOTp U olieHka 6e3onacHoctu ['TC Ha ocHOBe aHanmm3a
MOJIYYECHHBIX JaHHBIX.

Ha ocHoBanuu BhIIIe nepeunciaeHHoro u Axre oocnenoBanus coctosiaus ['TC
coctaBisiercst Jleknmapanusi o 0€30MaCHOCTH, B KOTOPOW OMUCAHO OOOCHOBAaHHE
0€30MaCHOCTU COOPY>KEHUH, UX COOTBETCTBUE KPUTEPHUAM O€30MaCHOCTHU, MPOECKTY,
JEUCTBYIOIIMM HOpMaM U MpaBWIaM, a TaKXKe OMPEACISIETCS XapakTep U MaciiTaObl
BO3MOXKHBIX aBAPUMHBIX CHUTyalldd W PEKOMEHJAIMU IO TMPEIOTBPALICHUIO U
JVKBUIALMIO SIBICHUN MPENSATCTBYIONUX 0€30MacCHON IKCILTyaTaliHy.

7.2 TpeOoBaHusi MO OXpaHe TPyJa M TeXHUKH 0€30MACHOCTH [JIfo
padoTHukoB I'opHo-Aaraiickoit ' IC

7.2.1 O01IMe mMoJI0KEeHU A

[IpaBunsHO OpraHmW3oBaHHas padoTa Mo oOecIeueHn0 OE30MacHOCTH TPya
NOBBIIIAET JUCUUIUIMHUPOBAHHOCTh PAOOTHHUKOB, YTO, B CBOI O4YEpelb, BEIET K
MNOBBIIICHUIO TPOU3BOAUTEILHOCTU TPYJld, CHUKEHUIO KOJIMYECTBA HECUACTHBIX
CJly4aeB, MOJIOMOK 00OpY/0BAHMS M UHBIX HEIUITATHBIX CUTyallui, TO €CTh MOBBIIIAET
B KOHEYHOM uTOre 3((PeKTUBHOCTH MPOU3BOACTBA. YTPABICHHE OXPAHOW TpyJla B
OpraHu3aliy OCYIIECTBIAET paboTOAATEb.

OnHolt U3 OCHOBHBIX 33Jla4 MO O0ECIEYeHHI0 OE30MacHbIX YCIOBHM Tpyaa Ha
['opHO-AnTalicKOW THUIPOIIEKTPOCTAHIIMKM  SBISIETCS  CO3[IaHUE  CTPYKTYPHOTO
noJipa3iesieHus 10 OXpaHe TPyJla U TEXHUKE 0€30M1aCHOCTH.

Cnyx0a mo oxpaHe TpyJa M TEXHUKE OE30MaCHOCTH BBIMOIHSET CIIETYIOIINE
KJIFOUEBBIE 33/1a4U:

— OIpeAeNsieT LEeNu, 33aJa4d U MOJMTHKY OpPraHu3aluu B OOJACTH OXpPaHbI
TpyIa;

— ydacTue B OpraHu3aluu paboT Ha 0OOpYJOBaHHM U COOpPYKEHUAX [opHO-
AJTaiicKOM TUAPOITIEKTPOCTAHIINY;

— OTBETCTBEHHBIN 32 OXpaHy Tpy/Jla Ha IPEANPUATUHN - padOTOIaTENb;

— pa3paboTka MEpOIPHUATHIA 110 OXpaHe TPyAa Ha IPEATPUITHH.

Jlis Bcex paOOTHUKOB CTaHLUMU B 00s13aTEIBHOM MOPSAKE pa3padaThIBalOTCs
JUIsi paboyero mnepcoHajla — JOJDKHOCTHBIE WHCTPYKIMH, a TakkKe ISl BCeX
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pabOTHUKOB CTaHIIMU — OXpaHa Tpynda. Bce pabOTHHKM CTaHIMK JOJKHBI TIpU
UCTIOJTHEHUH CBOUX CIYy’)KEOHBIX OOS3aHHOCTEM JOJIKHBI PYKOBOACTBOBATHCSA
JAHHBIMU JIOKYMEHTaMHU.

WHCcTpyKIMK 1O OXpaHe TPyJa MOTYT pa3padaThiBaThCs Kak i paOOTHUKOB
OTJEIbHBIX MPOQPECCUH, TaK U Ha OTAENbHBIE BUIBI paboT. OHU pa3pabaTbIBAIOTCS Ha
OCHOBE MEXOTPACIEBbIX W OTPACIEBbIX IMpaBWUJ MO OXpaHE TpyAa, THUIIOBBIX
UHCTPYKIUH, TpeOoBaHMU  O€30MaCHOCTH, M3JOKEHHBIX B  TEXHUYECKOU
JOKYMEHTAIlMU 3aBOJIa - W3TOTOBUTENA OOOpYJOBaHUS, C KOTOPHIM HMEIOT JIEJO
pabOTHUKH, C YYETOM KOHKPETHBIX YCJIOBMH mpous3BojAcTBa W T.J. Kaxmoit
WHCTPYKIIMU IPUCBAUBAETCA HANMEHOBAHUE U HOMED.

JIOMKHOCTHBIE JTOKYMEHTBHI pa3pabaThIBalOTCSI HAa OCHOBE JIEHCTBYIOIIUX
HOpPMAaTUBHO-TIPaBOBBIX AKTOB 10 TEXHUKE OE30MMaCHOCTH U OXpaHe TpyJa:

— TpynoBou koaekc PO;

—T'OCT 12.0.230-2007 «Cuctema cranmapToB Oe3omacHOCTH Tpyna. Cucrema
yrpaBlieHus: oxpaHoil Tpyna. Obuue TpedoBanus» [40];

— pacnopstbkenue PAO EDC Poccun ot 14.01.98 Ne 5p «O0 yTtBepkaeHuun
[Tonoxenns o CYOT» [41];

— IlpaBuna mo oxpaHe TpyAa HpHU SKCIUTyaTallud 3JEKTPOYCTAHOBOK. YTB.
MprUKa3oM MHUHUCTEPCTBOM TpyJia U couuanbHOM 3amuThl PO or 24.07.2013 No328
[42];

— PJI 153-34.0-03.301-00— «IIpaBuna moxkapHOW O€30MaCHOCTH IS
HSHEPreTUYECKUX NMpeanpusatuin» [43];

— @enepanbHbii 3ak0oH OT 22.07.2008 Nol123-D3 «TexHUUEeCKUM periiaMeHT o
TpeOOBaHMSIX MTOKapHOU O6e3omacHocTH [44];

— Ipyrue HOPMaTUBHbBIE TOKYMEHTHI B c(hepe OXpaHbl TPya.

PykoBoguTenu W pabOTHUKM MPEINPUATUS HECYT B COOTBETCTBHH C
3akoHomaTenbCcTBOM Poccuiickoir dDenepanuy  IUCHUAIUIMHAPHYIO, TPaXIAHCKYIO,
aIMUHUCTPATUBHYI0O UM  YIOJOBHYKO  OTBETCTBEHHOCTh 32  HEBBIIIOJHEHHUE
JOJKHOCTHBIX U (DYHKIIMOHAJIbHBIX O0S3aHHOCTEN MO OXpaHe TpyAa, €CId 3TO MOTJIO
NPUBECTU WJIM MPUBEIO K HECUACTHBIM CITydasiM, 3a00J€BaHUSAM Ha MPOU3BOJCTBE,
aBapusM, MokapaM, MaTEPUAIbHOMY M MOpaJIbHOMY YyIepOy.

7.2.2 Oxpana Tpyaa l'opuo-Anaraiickou I'IC

OCHOBHOM LIEJIBI0 BHEIPEHUS MPABUII OXPaHbI TPyAa Ha npoektupyemon ['0C
clelyeT cuYuTaTh oOecreueHrne Oe30MacCHbIX M HOPMAJIbHBIX YCIOBUW TpyjAa A
pabOTHUKOB Ha BCEX CTAAUSIX MPOU3BOJICTBEHHOI'O MPOILECCA; COXPAHEHUE )KU3HU U
300pOBbSl  pabOTAIOIIUX, COKPALEHUE KOJUYECTBA HECYACTHBIX CIIy4aeB U
3a00JIeBaHUII HAa TMPOMU3BOJACTBE, a TaKXKe MPEAYNPEkKICHUE BO3MOXKHOCTU UX
BO3HUKHOBEHHUSI.

KouTposb 3a BbIONHEHHMEM TpeOOBAaHMN HOPMATHBOB IO OXpaHE Tpyla
OCYLIECTBIISIETCS. PYKOBOIAUTEISIMU THAPONICKTPOCTAHLIUN U IMOAPA3ACICHUSIMHU HA
BCEX CTyHeHsIX ynpasieHus. McnonHeHune mnpaBui o00sA3aTe€IbHO JUIsL  BCEX
pabOTHUKOB, CBSI3aHHBIX C O3KCIUIyaTallued COOpPYKEHUH U  000pydOBaHMS
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npoektupyemoit '9C, a taxxke nist paboTonaresneii, B BEACHUH KOTOPBIX HAXOATCA
Ha3BaHHBIC PAOOTHUKH.

JUis  BBIMOJMHEHHS O OOECHEYeHHs] TMpaBWJI OXPaHbl TpyJa JIOJKHBI
BBITIOJIHATHCS CIAEAYIONIUE TPEOOBAHUS:

—  IPOEKTUPOBAHHME,  CTPOMUTEIBCTBO,  PEKOHCTPYKIUS U PEMOHT
TUAPOTEXHUUYECKUX COOPYKEHHUH, THUAPOMEXAaHUYECKOTO M DIIEKTPOTEXHUYECKOTO
obopynoBanusi I'9C, Tepputopust U akBaTtopus B 30He oTBercTBeHHOCTH ['DC, a
TaK’kK€ OCHOBHOE M BCIIOMOTaTellbHOEe O00O0pYJIOBaHWE, CPEIICTBA MEXaHU3alUU U
aBTOMAaTU3ALUN JOJIKHBI COOTBETCTBOBATh HOPMaM 3aKOHOJIATENNbCTBA, TPEOOBAHUAM
TEXHUYECKUX PEIVIAMEHTOB, CTaHapPTOB;

— IPU Cllydyae BO3HUKHOBEHHS HEPACUYETHBIX SKCIUIYAaTALMOHHBIX CHTyaluid
JOJDKHBI OBITh B IOCTOSHHOM T'OTOBHOCTH K HCHOJb30BAaHUIO MPEIBAPUTEIHHO
pa3paOoTaHHbIE U1 Pa3HBIX CTENEHEW Yrpo3bl TEXHHUYECKUE M OpraHU3allOHHBIC
MEpPOTIPHUATHS TI0 o0ecrieueHu o 6ezonacHocT nepconana ['9C;

— JIOJDKHO OBITh MPEIyCMOTPEHO OOYCTPOMCTBO CHEIHATbHBIX O€30MacHbBIX
(aBapuifHO-CIIacaTeIbHBIX) TMOMEIIEHUN, pPAaCCUYUTAHHBIX HA COOTBETCTBYIOIIUN
IITATHBIM COCTaB MEPCOHANA;

— JIOJIKHBI OBITh pa3pabOTaHbl U BHIBEIICHBI HA BUAHBIX MECTAX CXEMBbI U MyTH
’BaKyalMy pa0OTHUKOB U3 30H BO3MOKHOT'O 3aTOIUIEHUS WIN OOpYyIIEHUs TPYHTa Ha
OTMETKH BBILIE PACYUETHOI'O YPOBHSI TAKOTO 3aTOIUICHUS, OMOI3HS, OOPYLIEHUS NI B
CHelMaIbHble O€30MacHbIe TOMELICHMS;

— noapazaenenus ['9C, cooTBeTCTBYyIOMMKE O0€30MaCHBIC TOMEIICHUS JOJDKHBI
OBITh YKOMILIEKTOBaHbI HUCIIBITAHHBIMHU, TOTOBBIMU K HCIIOJb30BAaHUIO 3aIUTHBIMU
CpeICTBaMH, CHUCTEMaMH AaBTOHOMHBIX YCTPOWCTB >KM3HEOOECHEeUeHHUs; a TaKkKe
CpPEICTBAMHM OKa3aHHWs IE€pPBOM MEIMWLIHMHCKOM IIOMOIIM B COOTBETCTBUU C
JEHCTBYIOIIMMHU TIpaBUjaMu M HOpMamH. [lepcoHan, B CBOIO ouepenb JOMKEH OBITh
U3BEIIEH U 3HaThb 00 0OBEME YKOMIUIEKTOBaHUS pabO4YMX 30H M 0€30macHBIX
NOMEIICHUH YKa3aHHBIMU CPEJICTBAMHU;

— MHCTPYKTaXM BO BCEX mojpasaeiieHusax Ha ['opHo-Anraiickoin [ DC nomkHbI
IIPOU3BOUTH TOJIBKO BHICOKOKBATU(UIIMPOBAHHBIE pAOOTHUKY;

— JIOJDKHBI oOecrieunBaThb KOHTPOJb M CHCTEMAaTHYECKHE IPOBEPKHU:
COOTBETCTBUSI KaK (YHKIHMOHHUPYIOILErO, TAK M HAXOJAIIErocs B PEMOHTE WU B
pe3epBe oOopynoBanus u coopyxkeHuit ['9C TpeOoBaHUSAM 0€30MACHOCTH, 3HAHUIA
pabOTHHKAMHU CXEM IyTeW 3BaKyalldd, CXEM pa3MEIEeHUsI O€30MacHbIX MOMEIIECHUH,
HAaBBIKOB HMX MCIIOJNB30BaHMUs Ha NpaKkTHKe; 3HaHUU paboTtHukamu CU3, cpencts
KOJUIEKTUBHOM 3alllUThl M CHUCTEM aBTOHOMHBIX YCTAHOBOK H3HEOOECHEeUeHHs,
HABBIKOB UX IMPUMEHEHUS 110 Ha3HAYECHHUIO;

— opraHu3zanus coooaeHus: pabOTHUKAMH TUTHEHBI TPY/1a Ha paboYuX MecTax
Y B IPOU3BOJICTBEHHBIX [TOMEIICHUSX;

— Ha KaxaoM pabodueM MecTe JOJKHBI OBITh IPOU3BOJCTBEHHBIE U
JNOJDKHOCTHBIE HWHCTPYKIMM W HWHCTPYKIMH IO OXpaHe Tpyda B oObeMme,
00s3aTeIbHOM JUIsl TaHHOM JOJDKHOCTH WU ipodeccuy;

— MepCOHaJI, MPUHUMAEMBbIA Ha PabOTy MO OOCITYKMBAHUIO THAPOTEXHUYECKHUX
COOPY)KE€HUW, TUAPOMEXAHUYECKOTO M  JIIEKTPOTEXHUYECKOro 000pY/I0BaHUA,

73



JOJDKEH TPOUTHM NPEABAPUTENBHBIA MEIUIMHCKAA OCMOTP W B JajbHEHIIEM
OPOXOAUTh €ro MEepUOJUYECKH B  CpPOKH, YCTAHOBJIEHHbIE (eaepaabHbIM
MEJULMHCKUM BeaoMcTBOM Poccnu;

— mnepcoHan ['DC wu npuBnekaemslid s pabor Ha Teppuropun ['OC
opraHu3auuii o0si3aH 3HaTh TPeOOBaHUS OXpaHbl TPYyAd, PYKOBOJCTBOBATHCS U
coOI01aTh €ro TpeOboBaHus;

— TMEepCOHAJl, MCMOJB3YIOIUNA B CBOEW paboTe CTaHOUYHOE O00O0pYIOBaHHUE,
MHCTPYMEHTBl M TPHUCHOCOOJIEHHS], @ TAaK)KE BBINOJHAIONINI CBAPOYHbIE U JAPYTHE
OTHEBbIE PabOThI, 00s3aH 3HATH U UCHIOJIHATH TPEOOBaHUS MpaBUi OE30MaCHOCTH MPHU
paboTe ¢ UHCTPYMEHTOM U IPUCTIOCOOJICHUSAMY;

— IIEpCOHAJ, JOIMYCKAaeMblii K paboTe B IMOMEMICHUSX, TIE HCIOJIb3YIOTCS
rOpIOYMe, TOKCUYHBIE W B3PBIBOOIIACHBIE MaTE€pHUalbl, JOJDKEH 3HATh CBOMCTBA ITUX
MaTepHaJIOB U MEPhI 0€30MACHOCTH MPU 0OPAIIEHUHU C HUMU;

— BECh MEpPCOHAN JOJDKEH OBITh 00ECIedeH CIELOAEkKAO0N, CHel.00yBbIO U
JPYTUMU CPEACTBAMU MHIWBUAYaJIbHON M KOJUIEKTUBHOM 3aIUTHI B 3aBUCUMOCTH OT
BBIIIOJIHAEMBIX pabOT U 00513aH MOJIb30BaThCA UMM BO BpeMs padOThI;

— BEChb MPOMU3BOJICTBEHHBIM IMEPCOHAT JOJDKEH BIAJETh INpUEMaMU
OCBOOOXKJIEHHS OT BO3JIEUCTBUSI SJIEKTPUUYECKOIO TOKA MOMABLIErO MOJ HANpPSKEHUE
YeJIOBEKa M OKa3aHusd €My IEpBOM IMOMOIIM, a TAKXKE OKAa3aHHMs TaKOW MOMOIIH
MOCTPaAAaBUIMM IMPU IPYTUX HECUACTHBIX CIYYasix;

— HE JONYyCKAaeTCs HaXOXKJICHUE Ha TEPPUTOPUU M B IPOU3BOACTBEHHBIX
nomelieHusx opranuzauuu ['DC nul, He UMEIOLUX OTHOIIEHUS K OOCITYKHBAaHUIO
PaCIOJIOKEHHOTO B HUX 000pyI0BaHusl, 0€3 COMPOBOKIAOIINX;

— IIaXThl, KOJOAIB M IIypdbl MODKHBI OBITH 3aKpbIThl MPOYHBIMU HU
IUIOTHBIMM LIUTAaMHU WM HMMETh OrPaXKJIEHHsS. TpaHIIEn M KOTJIIOBAHBI B MECTE
POX0/ia JIOAEH JOJKHBI ObITh OTPAX/ICHBI;

— 3alIUTHBIE OTPaXJEHUA CIEAYeT OKpalluBaThb B JKEJITbIA LIBET B
coorBerctBuu ¢ 'OCT  12.4.026. OrpaxzaeHuss HE0OXOJUMO  OCHAIIATh
NpeAYNPEKJAIMMMU HAMUCIMHU, 3HAKaMH O€30MaCHOCTH, & TAaKKE CUTHAIbHBIM
OCBEIIEHUEM, O00€CHeUMBAIOIIMM B TEMHOE BpEMS CYTOK XOPOIIYI0 BHAMMOCTD
MecTa OrpaXKAEHUs CO BCEX CTOPOH BO3MOXHOIO IMpoO€3/Ja aBTOTPAHCIOpPTa M
MIPOX0/1a MEMIEXO0/I0B;

— B TPOU3BOJCTBEHHBIX MOMENICHUAX JOJKHBI OBITh YCTaHOBIICHBI
3aKpBIBAIOIINECS METAIIMYECKHUE SIIUKU C OTACIEHUSMHU JJI YHUCTOTO U IPSA3HOIO
o0TupoyHoro Mmartepuana. B kauecTBe OOTUpPOYHOrO MaTepuaga MOXKET
OPUMEHSTBCS  XJIOMYaTOOYMa)kHass WM JIbHSHAs BeTOIb. VICronb30BaHHBIM
POMACJICHHBI  OOTHPOYHBIM Marepuan M3 SIIMKOB €XEIHEBHO CIEAYET
OTIPABJISATh HA YTWIM3ALHUIO;

— KypeHUE Ha TEpPpUTOPUM U B IPOU3BOJICTBEHHBIX ITOMEIIECHMIX
paspemiaercs TOJIBKO B CIEHHAIbHO OOOpPYJOBAHHBIX MECTax, HE OMNAacHBIX B
MOXKapHOM OTHOILIEHWHU, TPU COONIOACHUH HEOOXOIUMBIX Mep MOXKapHOH
0e30nacHOCTH. Y 3THUX MECT JOJDKHBI OBITh BBIBEUIEHBI YyKa3aTeJbHbIE 3HAKU
0e30I1aCHOCTH;
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— B KaxkaoM mnoxapazaeneHuu (ydactke) ['DC moibKHBI OBITH OIpeIeieHbBI
MecTa PpAacHoJIOKEHUsS CPEACTB [Jis OKa3aHUs IEepBONM MEIMUIIMHCKON IMOMOIIU
(anTe4KH, HOCUIIKH, ITUHBI, TPUCTIOCOOICHUS JIJIsl PEaHUMAIIHH ),

— B TIPOM3BOJICTBEHHBIX MOMEIICHUSAX JOJDKHBI OBITh BBHIBEIICHBI HA BHUIHBIX
MecTax IUIaKaThl, HAMISAHO WJUIIOCTPUPYIOMIME O€30MacHbIe METO/Abl PadoThl U
MpUEMbl OKa3aHUs MEPBOM MOMOIIU MOCTPAIABIIUM MPU HECUACTHBIX CIYYasX;

— J10 Hayajia paboThl PyKOBOJUTEIEM CTPYKTYPHOTO MOApPA3IeICHUs JOJKHO
OBITh MPOBEPEHO BBHITIOJHEHUE BCEX TPeOOBaHUN OE30MACHOCTH, OTHOCAIIMXCS K
npeacrosiei padore. [Ipu HecoOMOIEHUH 3TOTO TOJIOKEHUS U HEoOeCTeUeHHUH
nepcoHana HeoOXOAUMBIMU CPEACTBAMH MHAMBUIYATbHOM 3alIUTHI HE pa3pelaeTcs
NPUCTyNaTh K padoTe;

— HE pazpemraeTcsi BeleHHEe padOT Ha HEOCTAHOBICHHBIX MEXaHHU3Max U
000pyJ0BaHHH;

— HE JIOMYCKAETCS IKCIUTyaTaIusl HEUCIIPABHOTO 000PY/I0BAHHS;

— JBUXKYIIHECS YacTH TMPOU3BOJCTBEHHOTO O00OpPYyJOBaHUSA, K KOTOPBIM
BO3MOXEH JIOCTYI pabOTaOIUX, JOJLKHB UMETh 3aIlIUTHOE OTpaKJAeHUE, HAIEKHOE
U MPOYHO 3aKPEIUICHHOE, HE OTPAHUYMBAIONIEE TEXHOJOTMYECKUX BO3MOMXKHOCTEH
000py0BaHUS;

— paboOTHMK 0053aH 3HaTh, BBINOJHIATH W HECTH MEPCOHAIBHYIO
OTBETCTBEHHOCTh 3a HapylleHHWe TpeOOBaHUM 3aKOHOJATEIbHBIX U  HHBIX
HOPMAaTUBHBIX aKTOB 10 OXpaHe TPYya;

— KamuTalbHbIE M CPEIHUE PEMOHTHI O0OpYJOBaHHUA, a TaKXKe paboThI,
CBSI3aHHBIE C €70 MOHTAXOM HJIM AEMOHTaKOM, JOJKHbBI BBINOIHATHCS 110 [P mnmn
TEXHOJOTUYECKON JOKYMEHTAUHMH (TEXHOJOTHYECKHM KapTaM W HHCTPYKIUSIM),
COJIepKaIIuM KOHKPETHBbIE TPeOOBaHUS 0€30MaCHOCTH MPH MOATOTOBKE K padoTe u
B MPOLIECCE €€ BBIMOJIHECHUS,

— paboTHI Ha TUJPOIHEPTETUUECKOM, AIEKTPOTEXHUYECKOM,
TUJPOMEXAHUYECKOM OOOpPYyJAOBAaHUM U THUIAPOTEXHUYECKUX coopyxeHusx [IC
JIOJKHBI IPOBOJAUTHLCS IO HapsgaM-A0MyCcKaMm U (MJIK) pacropsKeHUSIM;

— Y4eT U pEerucTpaiuio paboT MO HapsgaM W PACHOPSKEHHUSIM BeEIET
NnexXypHbIN miepcoHan B "XKypHane ydeta paboT Mo HapsijgaM U paclopsKeHUsIM'.
[Ipu oTcyTCTBUM JEXKYPHOTO TIEPCOHANIa Y4YeT M perucrTpaiuio padboT BeAeT
pabOTHUK, BHIIAIOIIMKI Hapsia (OTAAIONIUN PACTIOPSKEHHUE);

— opraHuzanus KaOWHETa M0 TEXHHKE Oe30MacHOCTH W OXpaHe Tpy/la,
SIBIITFOIIMICS OPTaHU3AIMOHHBIM W YU4€OHO-METOJUYECKUM IIEHTPOM T0 pabore C
MEPCOHAJIOM.

7.3 Ilo:xkapHasi 60€3011aCHOCTD
7.3.1 O0mue TpedOBaHMS K MOKAPHOI 0€30ITACHOCTH

TpebGoBanus k moxkapHoi 6e3omacHOCTH B Poccuiickoit denepaiuy U3I0KEHBI
B IpaBUjiax NoOKapHOMl Oe3omacHoctH, yTBepxkaeHsl PAO «EDC Poccum». B
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COOTBETCTBUHM C  JICHCTBYIOIIMM  3aKOHOJATEIbCTBOM  OTBETCTBEHHOCTH  3a
npotuBonoxxkapHoe cocrosinve I'9C Bo3znaraercsi Ha PyKOBOJAUTENS CTAHILIUH.

I'SC momkHBI OBITH O0OPYIOBaHBI CHCTEMOM TIOKapHOW 0€30MMacHOCTH,
HAIPaBJICHHOW Ha TPEIOTBpAIICHUE BO3JECHCTBHS Ha JIOJEH OMAcCHBIX (PAKTOPOB
no>kapa.

PykoBogutens '2C o0s13aH:

— OpPraHu30BaTh WM3YYECHHE W BBIMOJHEHHE MPaBWJI MOXKapHOW 0€30MacHOCTH
BCEMU PaOOTHUKAMHU TUJIPOIJICKTPOCTAHITU;

— obecreunTh pa3pabOTKy U BBIMIOJHEHHE MEPOIPHUSTUM, HANpaBICHHBIX Ha
MOBBIIICHUE MTOKApPHON O€30MacCHOCTH;

—  YCTAQHOBUTh  MPOTUBOMOXKAPHBIM  PEKUM  HAa  TEPPUTOpUH, B
MPOU3BOJICTBEHHBIX, AJMUHHCTPATUBHBIX M BCIOMOTaTElbHBIX MOMEIICHUSX,
COOTBETCTBYIOIIUH UX MOKAPHOU OIACHOCTH;

— YCTAQHOBUTHh MOPAJIOK PETYJSIPHOM MPOBEPKU COCTOSIHUSI MOKapHOU
oesonacHoctu ['DC.

— Ha3HAYUTh OTBETCTBEHHBIX JIMI[ 3a MOXAPHYI0 O€30MacHOCTh MO KaXKIOMY
MPOU3BOJICTBEHHOMY YYaCTKy Y OMEIICHUIO;

— KaXJ0M ToXKape cooOIaTh B MECTHBIC OpraHbl MOKapHOW OE€30MacHOCTH,
Ha3HAYaTh KOMUCCHIO IS YCTAHOBJIEHUS TNPUYMH TOXkKapa U pa3paboTKu
MIPOTHUBOIIOKAPHBIX MEPONPUATHH U T.I.

OTBETCTBEHHOCTD 3a MOKapHYIO 0e30MacHOCTh OTJIEIBHBIX
MPOU3BOJCTBEHHBIX W BCIIOMOTATENbHBIX  TIOMEIICHU  (COOpYKEHHI) W
pa3MeIEeHHbIX B HUX 00O0PY/IOBaHUS W yCTPONCTB BO3JIaraeTcsi Ha PYKOBOJIUTEICH
CTPYKTYPHBIX MOAPA3ACICHUN WU HA CIICIIMAIBHO HA3HAYCHHBIX JOJ)KHOCTHBIX JIMII.

PykoBoauTenu CTpyKTYpPHBIX MOApPA3JEICHUNA OTBETCTBEHHBIE 3a MOXKAPHYIO
0e30ITacCHOCTh, 00S3aHEI:

— o0ecreyuTh Ha CBOMX YydacTKax COOJIIOAEHHE YCTAHOBJIEHHOTO
MPOTUBOMOKAPHOTO PEKMMa M BBIMOJHEHUE MEPONPUSITUH, MOBBIIMIAIOIIUX
MokKapHyr 0€301aCHOCTb;

— 00ecIeunuTh UCIPABHOCTh TEXHOJOTHYECKOT0 00OpY0BaHUS, HEMEIJIEHHO
NPUHUMATh MEpbl K YCTPAHEHHIO HEUCIPaBHOCTEH, KOTOpbIE MOTYT MPUBECTH K
NoXapy;

—  OpraHu30BaTh  MOXKAPHO-TEXHUYECKYIO  TOJTOTOBKY  MOJAYMHEHHOTO
nepcoHana M TpeOdoBaTh OT HETO COOJIONEHUS MPOTHUBOIIOKAPHOTO PEXHMa H
BBHITIOJIHEHUS YCTAHOBJICHHBIX TPeOOBAaHUHN MOKAPHOI O€30MaCHOCTH;

— o0ecrmeyuTh KOHTPOJh 33 BBINOJTHEHHEM TpeOOBAaHWUU  IMOKAPHOUN
0€30MacCHOCTU MPU MPOBEJICHUH PEMOHTHBIX Pa0OT MEPCOHAIIOM MOJpa3/IeICHU U
MOJIPSTHBIMHU OPTaHU3AIUSIMH;

— YCTaHOBUTH MOPSAOK M OTBETCTBEHHOCTh 3a COJIEPKAHUE B HCIPABHOM
COCTOSIHUM U TIOCTOSIHHOM FOTOBHOCTH K JEHCTBUIO UMEIOIINXCS HAa YYaCTKE CPEJICTB
OOHApyXEHHUSI U TYIICHUS ToXKapa.

B 00s3aHHOCTH ONEpaTUBHOTO TNEpPCOHANa BXOJUT: NPU BO3HUKHOBEHHUH
nokapa NPUHSATH MEpPbl K HEMEIJIECHHOMY BbBI30BY TOKAPHBIX TMOAPA3IACICHUH,
U3BECTUTh PYKOBOJCTBO THAPOIIEKTPOCTAHIINHU, 00ECTOUUTH AJIEKTPOOOOPYI0BAHUE
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B 30HE MO0’Kapa, BbIIATh MMCbMEHHBIN JOMYCK I TYLIEHHs I0Kapa, OpraHu30BaTh
ero TyUIEHHWE M 5BaKyallll0 T[epcoHana (Mpu HEOOXOAUMOCTH), a TakKxke
BOCCTAHOBJICHHE HOPMAJILHOTO peXUMa paboThl 000pyAOBaHUS U T.1I.

Kaxnapiit padoraromuit Ha 'DC 00s13aH 3HaTH U COOMIOJATh YCTAHOBIICHHBIC
TpeOOBaHMSI MOXKAPHOU 0€30MaCHOCTH Ha pabodyeM MecTe, B APYrHX MOMEUICHUSX U
HAa TEpPpUTOPUH, TIPU BO3ZHUKHOBEHHM TMOXapa HEMEIJEHHO  COOOIIUTH
BBIIIECTOAILLIEMY PYKOBOAMUTENIO WM ONEPATUBHOMY IEPCOHAIY O MECTe MoXKapa,
IPUHATH BO3MOKHBIE MEpPbl K CHACEHUIO JIIOJEeW, MMYUIECTBA W MPUCTYHHUTHh K
JUKBUIALMK TOXKapa UMEIOMIMMUCS CPEJICTBAMH TMOXKAPOTYIICHHUS C COOJII0ICHUEM
Mep 0€30MacHOCTH.

Bce pabortHukun I'DC [MOMDKHBI MPOXOAUTH TMOJATOTOBKY IO TOKApHOM
6e3omacHoctu. [loaroroBka pabOTHUKOB BKIIIOUYAET B CEOS:

— BBOJIHBIM UHCTPYKTAX IO MOXKAPHON OE30MaCHOCTH;

— peryJsipHble MHCTPYKTaXXH (IIEPBUYHBINA, NEPUOAUYECKUE, BHEIUIAHOBBIE U
L[EJIEBBIE), IO BOMPOCAM MOKAPHON OE30MMaCHOCTH;

— creluanbHas NOAroTOBKa;

— IPOBEJIEHUE TPOTUBOIIOKAPHBIX TPEHUPOBOK;

— MOBBILLIEHUE 3HAHUM 110 TPOTHUBOIOKAPHOH 3aIUTE B yUEOHBIX LIEHTPAX;

— U3y4YeHHE U MPOBEPKa 3HAHUM MpaBUII MOKApHON 0€30MacHOCTH U T.J.

[lepconan I'29C HeceT OTBETCTBEHHOCTh 3a OOECHEUYeHHE MOKAPHOH
oe3omacHocTu. Jluia, BUHOBHBIE B HApPYIICHHM TMPAaBHI MOXKAPHON O€30MacHOCTU
HECYT IUCLUUILIMHAPHYIO, aIMUHHACTPAaTUBHYIO WIM YIOJOBHYK) OTBETCTBEHHOCTH B
COOTBETCTBHH C JEHCTBYIOIINM 3aKOHOIaTEIbCTBOM.

7.3.2 O0beKTHI BOASIHOTO MoxkapotymeHus Ha 'IC

OObexTaMu BoAsSHOro noxkaporyueHus Ha ['9C sBnsroTcs:

— TUJIPOTEHEPATOPBHI;

— CWJIOBBIE TPAHC(POPMATOPBHIL;

— KabebHbIE COOPYKEHHUS;

— CTAaHIMOHHOE MACJIOXO0341CTBO;

— NOAMYJIBTOBBIE, OAIIUTOBBIE TOMEIICHUS.

Ha reneparopax ['DC ycTaHaBIMBarOTCS 3allUThl, KOTOPbIE aBTOMAaTUYECKHU C
JNEUCTBHEM OT 3alllUT OT BHYTPEHHHX TMOBPEXJICHUNM OOMOTOK cTaropa
CUTHAJIM3UPYIOT O HAJIWYMU Bo3ropaHud. [loxkapoTylieHne OCyIIeCTBIsSETCS
BPY4YHYI0. B KadecTBe orseracsiiero BelleCTBa NPUMEHSETCS pacHbUICHHAs BOAA.
BOmm3u 1m000BBIX wacTeid OOMOTOK CTaTOopa pa3MEmIaloT APEHYEPHBIE KOJIbIIEBBIC
TpyOOIIPOBO/IbI, B KOTOPHIX BBIMOJHEHBI OTBEPCTHS CO CIENHUAIBLHBIMU HAcaIKaMH
(nIpeHUepaMu), OCh KOTOPBIX HaIpaBjeHa B CTOPOHY 0OMOTKH. CleayeT OTMETHTh,
YTO TPU JIO)KHOM CpadaThIBAHWM 3allUThl WA TPU JUIUTEIBHOW IOJade BOJIbI
IPOUCXOUT M3JUIIHEE YBIAKHEHHE H30JSALUHU, MOITOMY TpeOyeTcss JOCTATOYHO
BBICOKAsI HAJIS)KHOCTh pa0OThI 3TUX YCTPOICTB.

Tpanchopmaropet Ha I'DC  SBAAIOTCA  BO3MOXHBIMH  OOBEKTaAMHU
BO3HMKHOBEHHUS TMOXKapa, TakK KakK COAEpX aT 3HAYUTEIbHOE  KOJUYECTBO
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TpaHCHOPMATOPHOTO Maciia, MOITOMY TYIICHHE WX OCYIIECTBIISETCS aBTOMAaTUYECKH
C TMmyckoM OT 3ammr TpaHchopmaropa. C 93TOH TMENbI0 MO MNEPUMETPY
Tpanchopmaropa Ha 0€30MaCHOM  PACCTOSIHUM  MOHTHUPYIOTCS  KOJIBIICBBIC
TpyOONpPOBOJBI, HA KOTOPHIX BEPTUKAIBHO YCTAHABIMBAIOTCA JPEHUYEPHBIC
OpPOCHUTEIIH.

KabGenpubie coopyxenuss [DC nmomkHbsl 000OpyJOBaTbCs  CHCTEMaMu
aBTOMAaTHUYECKOr0 MOXKApPOTYLIEHUs, KOTOpbIe TMPEACTABIAIOT CO00il cucremy
TpyOONPOBOJOB, MO KOTOPBIM MOJAETCd BOAa K OOBEKTY IMOXkapa U 3alopHO-
nyckoBeiMH  ycTpoiicTBamu  (3I1Y). Kaxaplii 00BEKT oOCHAIIaeTCs CHCTEMOM
MOKAPHOTO OOHAPYKEHUSI W OMOBEIECHUSI, C MOMOIIbIO, KOTOPOH OCYIIECTBISETCS
oOHapykeHHe TIOoXKapa, a TaKKe aBTOMAaTHYECKUM IIyCKOM CHCTEMBl U
aBTOMATUYECKOM I10J1aueii BOABI HA OYar mnoxapa.

7.3.3 IIporuBonokapHas 6€30MACHOCTh B AKKYMYJISITOPHBIX YCTAHOBKAaX

1. Ha nBepsX mnoMelleHHs AaKKyMYJISTOPHOM Oaraped JOJDKHBI OBITh
COOTBETCTBYIOIIME  HAAMNMCH, a TakkKe HEoOXOJHWMblEe  3alpellaloniie Hu
MPEANKUCHIBAIOIINE 3HAKH 0€30MaCHOCTH.

2. Ilpu 3ameHe WM PEMOHTE HarpeBaTelbHBIX YCTPOMCTB, CBETHJIBHUKOB,
AJIEKTPOJIBUraTeNiel  BEHTWISILMU M DJIEKTPONPOBOJKM B OCHOBHBIX U
BCIIOMOTaTEJbHBIX MMOMEIIECHUAX aKKyMYJISITOPHBIX Oarapeil JOJKHBI YYUTHIBATHCA
TpeOOBaHMS UX MOHTa)a, YCTAHOBKU U 3KCIUTyaTallid BO B3PBIBOOIMACHBIX 30HAX B
cootBercTBHH ¢ [TYD.

3. B nmomenieHusx akkyMyJIATOPHBIX OaTapeit JOHKHO PETYJIIPHO MPOBEPATHCS
COCTOSIHUE TPUTOYHO-BBITSIKHON BEHTWISLIMM, KOTOpPAs OJOKUPYETCsS C 3apsiIHBIM
YCTPOMCTBOM U 00€CTIeunBaeT HOMUHAIBHBINA PEKUM pPaOOTHI.

4. [lonbl ¥ CTEIAXKU JJI1 YCTAHOBKU CTALIMOHAPHBIX AKKYMYJISITOPOB JTOJKHBI
OBITh BBITIOJIHEHBI B COOTBETCTBHH € TpeOoBaHUsAMU [1YD U TeXHUUECKUX YCIOBUM.

5. Ilpu pPEKOHCTPYKIMH aKKyMYJSATOPHOW OaTaped TMOMEIIEHUE MOXET
OTaIIMBATBCS  KAJIOPU(PEPHBIM  YCTPOIMCTBOM, pacrmojlaraéMbiM BHE  3TOrO
IOMEIIEHUs,, C I[PUMEHEHUEM YCTPOWCTB IIPOTUB 3aHOCA HUCKp 4epes
BEHTWJISILIMOHHBIE KaHalbl. TpyOompoBo/bl NApoBOrO WM BOJSHOTO OTOIUICHHUS
AKKyMYJIATOPHBIX TOMENICHUH JOJKHBI COEIUHSATBCS Ha CBapKe. 3allpeliarTcs
(1aH1IEeBbIE COEIMHEHMS U YCTAHOBKA BEHTUJICH.

6. PeMOHT U XpaHEHHE KHUCIOTHBIX MU HIENIOYHBIX AKKYMYJSITOPOB IOJKHBI
OCYULIECTBIISTHCS B Pa3HBIX TOMELIEHUSAX.

7. B aKkkyMyJIATOPHOM IOMEUIEHUMH 3a00p BO3IYIIHO-Ta30BOM Cpeabl IMpHU
BEHTWJISILUU JOJDKEH IIPOU3BOJINUTHCS KaK U3 BEPXHEH, TaK U U3 HHYKHEW €ro 4acTH.
Ecin morosnok umeeT BBICTyMalMe KOHCTPYKIMHM WM HAKJIOH, JOJKHA OBITh
IIPELYCMOTPEHA BBITSKKAa BO3[yXa COOTBETCTBEHHO M3 KaXIOr0 OTCEKa WU M3
CaMOW BEPXHEW YaCTH MOTOJIKA.

8. Ilpu ecTecTBEHHOM OCBELICHUH TOMEIICHUS aKKyMYJSITOPHBIX OaTapei
CTEKJIa OKOH JOJIKHBI OBITh MAaTOBBIMHU WJIM MOKPBIBAThCS O€JI0W KIEeBOM KpaCKOW,
CTOMKOM K arpeCCUBHOM CpeEJIE.
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9. PaGoTrel ¢ WUCMOJB30BAaHMEM TMASIBHBIX JIAMI B  TMOMEHICHUSIX
aKKyMYJISITOPHBIX Oarapedl JOKHBI TPOBOJUTHCS TMOCJE TPEKPAIICHUs 3apsiaKd
Oaraper npH yCIOBUM TILATEIBHOTO IPOBETPUBAHMS U aHAJIN3a BO3AYILHOMN CpE/bI.

10. 3anperniaeTrcs HEMOCPEACTBEHHO B TOMELICHHUSIX aKKyMYJISITOPHBIX OaTapeit
KYPHUTb, XPAaHUTb KUCJIOTHI ¥ LIEJOYH B KOJIMYECTBAX, IPEBBIIAIOIINAX OJHOCMEHHYIO
NOTPeOHOCTh, OCTAaBJATh CHELOACKIY, IMOCTOPOHHUE NPEIAMETHl U Cropaembie
MaTepUaIbl.

7.4 OxpaHa npUpPoabI

[Ipu skcruTyaTaliii ¥ TEXHUYECKOM OOCITYKMBAaHUU THAPOIJICKTPOCTAHIUH, a
Takke 000pYy/I0BaHUS U THAPOTEXHUUECKUX COOPYKCHHM B MX COCTaBe, BIHMSIHUE HA
OKPY>KAIOLIYI0 Cpelly OKa3bIBACT TMAPOY3€EI B ILIEJIOM, KaK COCTAaBHAs 4acTb HOBOTO
MPUPOIHO-TEXHOJIOTHYECKOTO KOMILJIEKCA.

[Tpuponooxpanusie MeponpusaTus npu 3Kcruryatanuu ['IC ocyecTBIsSIOTCS B
COOTBETCTBUM CO CJICAYIOIIMMHU OCHOBHBIMHU 3aKOHOJATEJIbHBIMU U HOPMATHUBHBIMHU
JIOKYMEHTaMU:

— Kouctutymus Poccuiickoit @epepauuu (mpuHSATA Ha BCEHAPOJIHOM
rojiocoBanuu 12 nexadps 1993 r.) [45];

— ®enepanpubiii 3akoH PO «O06 oxpane okpyxkaromied cpenas» Ne 7-D3 ot
10.01.2002 [46];

— ®enepanbhbiii 3aKk0H «O0 oxpane armocheprHoro Bozgyxa» Ne 96-O3 ot
04.05.1999 [47];

— @enepanbHbIii 3akoH «O0 0TX0aX MPOU3BOJICTBA U TOTpeOaeHUs» Ne §9-D3
ot 24.06.1998 [48];

— @enepanbHblii 3aKk0H «O KUBOTHOM Mupe» Ne 52 @3 ot 13.12.1996 [49];

— @epnepanbHblil 3ak0H «O0 0c000 OXpaHAEMBIX MPUPOIHBIX TEPPUTOPHUIX»
(14 mapra 1995 roga N 33-®3, B pen. @eaepanbHbix 3akoHOB 0T 10.05.2007 N 69-
©3) [50];

— @enepanbHblil 3aK0H «O CaHUTAPHO-IMHUACMHUOJIOTHYECKOM OJIaronoyuyuu
HaceneHusi» (30 maprta 1999 roga N 52-®3, B pea. deaepaibHbIX 3aKOHOB OT
01.12.2007 N 309B3) [51];

— O®epnepanbHblil 3aKk0H «O 06€30MaCHOCTH TUIPOTEXHUYECKUX COOPYKEHHID
(21 urons 1997 r. N 117-@3, B pen. PenepanbHbix 3aKk0oHOB oT 23.12.2003 N 186-
©3) [52];

— denepanbHbIi 3aK0H «O0 3K0IOrHYECKOM dKcnepTrse» (23 HosOps 1995 r.
No 174-@3, B pen. @enepanbubix 3akoHOB 0T 16.05.2008 N 75-D3) [53];

— @enepanbHblii  3ak0H «O  pHIOOJIOBCTBE W COXPAaHEHUH  BOJIHBIX
ouosoruueckux pecypco» (20 mexadbpst 2004 1. Nel66-D3, B pen. DenepaibHbIX
3akoHOB OT 06.12.2007 N 333-®3) [54];

— DenepanpHblii 3aKk0H «O0 00bEKTaX KyJIbTYPHOTO Hacienus (MaMsITHUKaX
UCTOPUHU U KYJIbTypbl) HaposoB Poccuiickoit ®enepanumn» (25.06.02 Ne73-D3 B pen.
denepanbHbix 3aKk0HOB OT 08.11.2007 N 258-D3) [55].

— 3emenbHbId kogeke PO Ne 136-D3 ot 25.10.2001 [56];
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— Boansiit kogexc PO Ne 74 - @3 ot 03.06.2006 [57];

— Jlecnoii kogexc P® Ne 200- ®3 ot 04.12.2006 [58];

— Jlpyrue HopMaTuBHBIE TOKYMEHTBI PO.

K naubonee 3HAYMMBIM SKOJOTMYECKUM 3a/lauaM IpU CTPOUTEIBCTBE U
skcruryatauuu ['opHo-Aunraiickoit ' 9C oTHOCATCS:

— CO3JlaHM€ BOJOXPAaHWIWINA U CBS3aHHbIE C OTUM TpaHchopMarus
naHamadToB, KIMMAaTUYECKUE U3BMEHEHUS U TIp.;

— NOATOTOBKA JIOXkAa BOAOXPAHWJIMIIA, B TOM YHCIIE, CBOJKA JIECA U CaHALMSA
TEPPUTOPHUH;

— cbpocel ['DC B mpornecce dKCIulyaTalldd U CBA3aHHBIE C AT W3MEHEHUS,
THJIPOJIOTHYECKOT0, TEMIEPATYpPHOTO U JICJOBOTO PEKHUMA PEKU B HUXKHEM Obnede
TUAPOY37a;

— BBIOPOCHI 3arps3HSIONIMX BEIMIECTB B aTMOCcdepy Ha dTane CTPOUTEIhCTBA U
AKCILTyaTaluu;

— oOpa3oBaHHME W YIOpaBICHUE OTXOJlaMH Ha CTaJAUM CTPOUTEIbCTBA U
AKCILTyaTalluu;

— TIepecesICHUE KUBOTHBIX U NIEPECAIKA PEIKUX PACTCHUI;

— NIEPECETICHNE HACEIICHUS U3 30HbI 3aTOTUICHUS.

7.4.1 MeponpusTis 10 MOATOTOBKE 30HbI BOAOXPAHWININA, BJIUAIOLINE HA
COCTOSIHME BOIHBIX PecypcoB

B xoMruiekc MmeponpuaTUil CAHUTAPHOM MMOJATOTOBKU TEPPUTOPUUA BXOJIST:

— CaHUTapHAasi OYNCTKA TEPPUTOPUN HACEIEHHBIX ITYHKTOB;

— BBIHOC NPEANPUATHI, CHOC 3JaHUM U COOPYKEHUH U3 30HbI 3aTOIJICHHUS;

— CaHWTapHas OYMCTKA W JPYrM€ MEPOIPUATHS B MECTAaX 3aXOPOHECHHU M
CKOTOMOTMJIbHUKOB;

— MOHUTOPHUHT BOJOOXPAHHBIX 30H;

— OYMCTKA OT APEBECHON U KYCTaPHUKOBOU PACTUTEIBLHOCTH.

CanuTtapHass OYMCTKAa TNPOBOJUTCS HA BCEM TEPPUTOPUHU, MOJIECKAIIEH
MOCTOSIHHOMY WJIM BPEMEHHOMY 3aTOIUICHMIO, MOATOIJICHUIO U OeperooOpyIieHuIo.
B xomrmuiekc paboT 1o caHUTapHON OYUCTKE TEPPUTOPUU BXOJIAT:

— OYHCTKA OT MyCOpa U OCTaTKOB CTPOCHMUIA;

— BBIBO3 HEYHCTOT U3 YOOPHBIX U BHIBO3 OBITOBBIX OTOPOCOB;

— CaHUTapHAasi OUMCTKA TEPPUTOPUH )KUBOTHOBOTUECKUX OOBEKTOB;

— OYHCTKA TEPPUTOPHUHM MOCIIE IEPEHOCA MPOMBIIUIEHHBIX TPEAIPUATHN;

— JIMKBUJALMS CKBAXUH (ApTE€3MAHCKUX, '€0JIOrOpa3BeJOYHBIX U JIP.).

Ha Ttepputopuy HaceleHHBIX ITyHKTOB, IIONAJAOLIUMX B 30HY 3aTOIUICHUS,
HOJITOIJICHUSI U OeperooOpylieHus, MoJIeKaT yAaJCHUI0 BCE CTPOEHUs, BKIIIOYas
ONOpBbI BO3AYILIHBIX JIMHUM JJIEKTponepenad M CBA3M, MauThl, M3rOpPOAU W AP.
CTPOEHMSI, BBHICTYTIAIOIIME Hal 3eMJeil Oonee uem Ha 0,5 M.

B HaceneHHBIX NMyHKTaxX HEYUCTOTHI OT JEHUCTBYIOIIMX WHIAWBUAYAJIBHBIX H
OOLIECTBEHHBIX YOOPHBIX, CKOTHBIX JIBOPOB M CBaJOK BBIOMPAIOTCS M OTBO3STCS B
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CHelMaJbHO  OOOpYAOBAaHHBIX CaMOCBajlaX Ha  TOJUTOHBl  OTXOJOB, TJIE
YKJIAJbIBAIOTCS B CIIEHHUAIBHO MOArOTOBIEHHBIE KOTJIOBAHBI.

B Mecrax 3axopoHeHMii HEOOXOAUMOCTh TE€X WJIM WHBIX MEPOMPHUATHH IO
NOJATOTOBKE TEPPUTOPUN KIAAOWIN K 3aTOIUICHHIO M IEPEHOCY OIpeAesaeTcs
abcomotHoi oTrMmeTrko MectHocTU. CormacHo CaunlluH 3907-85 (Canurtaphbie
IIPaBUJIa IPOEKTUPOBAHUS, CTPOUTENBCTBA U DKCILTyaTalunuu Bogoxpanuauuy Ne 3907-
85 ot 1.07.1985) nmojyexar nepeHocy Kjiaa0uIla, pacroloKeHHbIE B Mpeiesiax 30HbI
cpaboTku BojoxpaHwmina U Ha 2 M Hmwke YMO. Bce paboTel 1o caHUTapHOM
MOJATOTOBKE TEPPUTOPUHN KIAAOUI] K MEpPe3axOpOHEHUSIM JODKHBI MPOBOAUTHCS C
BBITIOJIHEHUEM  MEPOIPHUATAA MO  00e33apaKUBaHUI0  TMOYB, HMHCTPYMEHTOB,
MEXaHU3MOB, C COOJIIOICHUEM CAaHUTAPHBIX HOPM M TEXHUKHU O€30M1aCHOCTH.

OuncTKa 30HBI BOAOXPAHWINILA OT IPEBECHO-KYCTAPHUKOBON PACTUTEIBHOCTH
IIPOU3BOJUTCS B COOTBETCTBHH C CAHUTAPHBIMU HOpMaMHU. BMmecTe ¢ TeM caHUTapHbIE
HOPMBI JJOITYCKaIOT OTKa3 OT OYUCTKH OT JPEBECHO-KYCTAPHUKOBOMN PACTUTEIBLHOCTH,
€CJIM pacyeTaMu IPOTHO3a MOATBEPIKAAETCS, YTO BO3JEHCTBHE OCTAIOIIECHCS MOJ
3aTOIUVIEHUE JPEBECHMHbl HA KadecTBO BOAbl OyJeT HaxoJUTbCS B Mpenaenax
HOPMATHBHBIX TpeOoBaHMM (mpumeuvanue K 11.3.3.2. CaHUTapHBIX NPABUI
IIPOEKTUPOBAHMS, CTPOUTENBCTBA U IKCIUTyaTanuu Bomoxpanwmmiy Ne 3907-85 or
1.07.1985).

Jis koMmeHcanuu yuiep0a, MPUHOCUMOTO 3aTOIUICHHMEM U TOATOIJICHUEM
3eMellb, HEOOXOANUMO MPOBECTH CIICTYIOUTUE MEPOIIPUSTHS:

— IIEPEHOC OTAEIIBHBIX YYAaCTKOB JI0POr, HAPAIMBAHKUE UX ITOJIOTHA, KPEIIJICHUE
OTKOCOB, IIEPEHOC JIMHUI CBS3U U 3JIEKTPOINEPEIayu;

— BbIpa0OTKa IMOJIE3HBIX HCKOMAeMbIX WM OOecledeHHe BO3MOKHOCTH HUX
MOCJIeTyIONIEH pa3paboTKu;

— TEPEeHOC WM 3allUTa MAMSITHUKOB HCTOPUM M KYJBTYpPbI, a TaKXe HX
00cJIeJOBaHKE U OIMCAHUE;

— BO3MEILEHUE ylllepOa YHUUTOKEHHSI HEPECTUIIUIL PbIO U YUCIEHHOCTH JUKHX
YKUBOTHBIX U NITHULL.

7.4.2 BonooxpaHHasi 30Ha

B cootBercTBuu ¢ nocranosinenueM lIpaBurensctBa Poccuiickon denepanuu
ot 23 Host0pst 1996 1. Ne1404 u Bo ncnonHenue TpedboBanuii Bognoro koaekca Ne 74
- @3 ot 3.06.2006 [52] BOKpYr BOJOXpAaHWJIUINA JIOJDKHA OBITH YCTaHOBIICHA
BOJIOOXPaHHas 30HA CO CHEIUATBHBIM PEKUMOM XO3SIMCTBEHHON JIESITETbHOCTH.

Bce mokazarenu, XapakTEepu3YIOIIME  COCTOSHHE  JiecHOro  (hoHna,
MHTEHCHUBHOCTb MCIIOJIb30BAHUS JIECHBIX PECYpPCOB, YPOBEHb COCTOSIHUS JIECHOTO U
CEJIbCKOT'0 XO3SMCTBa OMNPENEIISIOTCS B MPOEKTE BOJIOOXPAHHOW 30HBI IO JIAHHBIM
JIECOYCTPOUTENIbHBIX ~MaTEpPUAIOB, TOJIOBBIX OTYETOB JIECOXO3SIMCTBEHHBIX U
CEJIbCKOXO03IMCTBEHHBIX MPEANPUATHH, MaTepuaioB 0OCIeAOBaHHUS Ha KIIFOUEBBIX
y4acTKaX TEPPUTOPUM BOJIOOXPAHHOU 30HBI, BBHIIIOJTHEHHBIX B MPOLIECCE U3BICKAHUM.
B npoekre OOOCHOBBIBAIOTCS TpaHUIBl BOJOOXPAHHOM 30HBI M IPHUOPEHKHOU
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3alUTHOM TMOJIOCKI, @ TAaKXe OINPEACIACTCI KOMIUICKC JIECOXO3SUCTBEHHBIX,
MIPOTUBO3PO3UOHHBIX U JPYTUX BOJOOXPAHHO-3AIIUTHBIX MEPOTIPUSITUIA.

B cootBercTBUM ¢ noctaHoBieHueM llpaButensctBa Poccuiickoint denepanuu
oT 23 Hos10pst 1996 r. Ne1404 B Bo00XpaHHOM 30HE 3aMpPEIIaeTCs:

— CTPOUTENBCTBO HOBBIX M PACHIMPECHUE JIEUCTBYIOUIMX MNPEANPUATHN U
00BEKTOB, IPSIMO MJIM KOCBEHHO BIUSIONIUX HAa CAHUTAPHO-TEXHUYECKOE COCTOSHUE
BOJIOXPAHWJIUILA U TPUJIETAIONINX K HEMY 3€MEIb;

— pa3MeIlleHue >KMBOTHOBOIYECKUX (pepm, mTuniedaOpuk, HCIOJIB30BAaHUE B
KadecTBe yI00peHU He 00e3BPEKEHHBIX HABO30COACPKAIIMX CTOYHBIX BOJI;

— pa3MelIeHUE CKJIaJOB Uil XPaHECHHUS TOPHOYECMAa30UYHbIX MATEPHUAJIOB,
yIA00OpEeHUM U SITOXUMHKATOB;

— pa3MeIIeHUE MECT 3aXOPOHEHHUS OBITOBBIX M IMPOMBIIUICHHBIX OTXOJIOB,
CKOTOMOTHUIPHUKOB, a TakKXe JPYyIMX OOBEKTOB, OTPHUIATEIIPHO BIMSAIOINIMX Ha
KadyeCTBO BOJ;

— NPUMEHEHHUE ABUAOIBUICHHUS JIECHBIX YTOJHUM SIIOXMMHUKATaMH, HA KOTOPbIC
HE YCTaHOBJIEHBI NTPeAebHO-10mycTUMbIe KoHIleHTpauu (I11K);

— pa3pylIieHHUe TPYHTOBOT'O PACTUTEIILHOTO IMOKPOBAa B Mpejiesiax OeperoBbixX
YCTYIIOB M IUISDKEN BOJOXPAHWJIMILA, CKIIOHOB PEK, OBPAroB, YCTYNOB W KPYThIX
Y4aCTKOB CKJIOHOB Teppac u Ipyrux Gopm penbeda.

B npenmemax nmpuOpeXHOM  3alIUTHONH  TOJIOCHI  JOMOJHUTEIBHO K
OTPAaHUYEHUSIM, YCTAHOBJICHHBIM B BOJIOOXPAaHHOM 30HE 3alpeniaeTcCs:

— pacrialika 3eMeb;

— KOOIIEpATUBHOE U MHJIUBUIYAJILHOE CTPOUTEIIHLCTBO;

— IPUMEHCHHE SJOXUMHUKATOB M YI0OPCHMIA;

— OpraHu3alys JETHUX Jarepeu, BOJIOMON U BhINIAC CKOTA;

— YCTPOMCTBO CTOSHOK aBTOTPAHCIIOPTA W JIOJOYHBIX IPUYAJIOB 3a MpeaeiaMmu
OTBEJCHHBIX JJII 3TOTO MECT.

Ha nepuon »skcrutyaranum BOJAOXPAaHWIMIIA B BOJOOXPAHHOM  30HE
BOJIOXPAHUJIUILIA B KA4YE€CTBE MEPBOOYEPEAHBIX MEPONPHUATUH PEKOMEHIYIOTCA
MEpONPUATHS IO BEACHUIO JIECHOTO XO35HUCTBa: pyOKH, yXOja, CAaHUTapHbIe PyOKH,
OXpaHa JIECOB OT I0OXkapa.

7.4.3 BorooxpaHHble MEPONPUSATHA HA THAPONICKTPOCTAHIMH

s oGecrnieueHus HOpMainbHOUM paboTel oOopyaoBanmst [DC Tpelyetcs
MPUMEHEHUE DHHEPreTHUYECKUX Macesl, 4YTO MOXKET MPUBOJUTh K MOMNAJaHUI0
HEe(PTEenpOIyKTOB B TMOBEPXHOCTHbIE BOJbl. Kpome Toro, mis obecreueHus
COOCTBEHHBIX HYXK]I MPEANPUATHS TpeOyeTcs MoTpeOsieHne ONpeeIeHHOr0 o0beMa
BOJIbI.

3amaciennble  crokd ['DOC  [ODKHBI  MOCTyHaThb Ha  CICIUAIbHBIC
MacJIOOYHCTUTENbHBIE YCTAaHOBKU. B aBapuiiHOW cuTyanuu (mokap Ha IUIONIAIU
TpaHCHOPMATOPOB) CTOKH BOABI OT TMOXKAPOTYIIEHWS W Macjia COOUparoOTCsS B
CIelUAJIbHBIE EMKOCTH — B OaKM aBapuUHHOIO CliMBa MacJia.
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K kareropum mpOU3BOJACTBEHHBIX CTOKOB, HE TpPEOYIOIMIMX OYUCTKU
(HOPMAaTUBHO-YMUCThIE  BOJBI), OTHECEHbl BOJBI, MAYIIME HAa OXJAXICHHUE
00OpyIOBaHUs, U CTOYHBIE BOJBI OT MOKAPOTYIICHUSI KaOEIbHBIX MOMEIICHUH. DTU
BOJIbI HE 3arps3HSIOTCS B MPOLIECCE UCTIOIB30BAaHUSI U OTBOIATCS B HIDKHUN Obed 6e3
OYHUCTKH.

— npu akcmnyarauuu [9C  10KHO ObITh O0ECIEYeHHO MHMHHMMAaIbHOE
OTpHULATEIBHOE BO3/ICMCTBUE HA OKPYKAIOLILYIO CPEay:

— peryjivdpoBaHUE CTOKa JIOJDKHO TIPOM3BOJMUTHCS B COOTBETCTBUM C
YTBEPKACHHBIMU IIpaBWJIAMU KCIIOJIb30BaHMUsSI BOJHBIX PECYpCOB U IpaBUIaAMU
HKCIUTyaTaly BOJOXPAHUIIUINA;

— OKCcIUTyaTtauus W O0O0CIyXHBaHHE OOOpYJOBaHUS M IPOU3BOJCTBEHHOU
TEPPUTOPUU  JOJDKHBI ~ COMPOBOXAATHCS ~ NPOBEACHUEM  MEPOIPHUSATHI IO
IPEIOTBPALICHUIO MOMAIaHUs 3arpsI3HAIOLIUMX BOJ B MOJ3€MHBIE BOJIbI U B BOJHBIN
00BEKT (BOAOXPAHIIINIIE, HIKHUI Obed);

— MpHU IKCIUTyaTallMd TEXHOJOTHYecKOoro ¢ioTa JOKHO OBITh 0OecredeHo
HEMNOMNaJ aHKe 3arpsA3HAIOIMX BEIIECTB B aKBaTOPHIO;

— TpU  BBIIOJHEHUUM PEMOHTOB (PEKOHCTPYKIMH) OOOpYyAOBaHUS U
TUAPOTEXHUYECKUX  COOPYKEHHMHM  JTOJDKHBI ~ COONIIOAATBhCS  MPUPOIOOXPAHHBIE
TpeOOBaHMS K IPOU3BOACTBY padOT U K IPUMEHIEMBIM MaTepUaIaMm.

IIpu  skcrulyaTalu  TMJPOJIEKTPOCTAHLMU  JIOJDKHBI  COONIOAATHCA
YCTAHOBJICHHbIE IPOEKTOM M YTOYHEHHbIE B MOCIEAYIOIIUN HKCIUTyaTallMOHHBIHI
nepuos 3HaueHHUs HOpMaTHBOB aonyctuMbix cOpocoB (HJC) macen m apyrux
3arps3HSIONIMX BEUIECTB MCXOJs U3 YCTAHOBJIEHHBIX Ui BOJHOIO OOBEKTa
npeAebHO A0nmycTUMbIX KoHueHTpanuil (IT1K).

Jns  oOecnedyeHHs HAAJIEXKAIIETO AKCIUTYaTallAOHHOTO M CaHUTapHO-
TEXHUYECKOTO cocTosiHUS Tepputopu [DC  1nomKHBI OBITH  BBIMIOJHEHBI, U
COJIEP>KAaThCsl B UCIIPABHOM COCTOSIHUU:

— CHCTEMBI OTBOJIa IOBEPXHOCTHBIX M MOA3EMHBIX BOJI CO BCEl TEPPUTOPHUH, OT
3JTaHUN U COOPYKEHU (JPEHAKU, KaHABBI, BOJOOTBOSIINE KaHABI U Ap.);

— CeTH BOJIONIPOBO/IA, KAHATU3ALUH, JPEHAXKA U UX COOPYKEHUS;

— OYHMCTHBIE COOPY>KEHHUS U YCTPOUCTBA;

— IPOTUBOOIIOJI3HEBBIE, IPOTUBOOOBAJIbHBIE, POTUBOJIABUHHBIE,
IPOTUBOCEJIEBbIE U OEPErOyKPENUTEIbHBIE COOPYKEHUS;

— KOHTPOJIbHBIE CKBa)KUHBI JIJIs1 HAOIIOACHUS 32 PEKMMOM IOJI3€MHBIX BOJ;

OcyiecTBieHne crpoutenbcTBa ['OpHO-ANTalickoro ruapoysia MnoTpedyer
IpOBeIeHUs padOT MO MOATOTOBKE JIO’Ka BOJIOXPAaHMUIIUIIA K 3aTOIICHHUIO, JIECOPYOKe
Y JIECOOUHCTKE.

Takum o0pa3oM, i1 COXpaHEHHs] MPHUPOJAbI, COXPAHEHMs] MaMSATHUKOB
KYJbTYpbl, UMEIOLIUXCS HA TEPPUTOpUM CTpouTenbcTBa ['opHO-Aunraiickoin ['DC, c
LEJNbI0 HAHECEHHWs HAWMEHBIIET0 Bpela OKpYXKawolled MNpUpPOAHON  cpene
HEOOXOJMMO TMPOBECTU KOMILJIEKCHBI MOHUTOPUHI 30HBI 3aTOIUICHUS, PACCUUTAThH
BO3MOXHBIM YIIepO PKOCHUCTEME 30HbI BIUSHUS [ OpHO-AJITAaCKOro rujpoysnia C
IPUMEHEHHEM COBPEMEHHBIX METOJUK pacdyera, MaKCHMaJIbHO YUYWTBHIBAIOIINX BCE
O0COOEHHOCTH U YHUKAJIbHOCTh JAHHOT'O PErHOHA.
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8 Ouenka 00beMOB peajn3aniu SHePruu U Pacxo10B
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8.2
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Pacxonpl Ha yciayru peryivpyroluX OpraHu3aluidi pacCUMTaHbl UCXOAS U3
tapudoB 0e3 HJC, mo mannpiM enunbix creHapHbix yciouit [TAO «Pycl'uapo»
2017 rona (Tabnuma 8.4).

Tabnuua 8.4 — Pacxo/ipl HA YCIYTH PETyJIHPYIOUUX OpraHu3anui

HaumenoBaHue CraBka Bennuuna, MitH.pyo0.
OAO «CO EDC» 135,38 ThIC.py0./ MBT 94,8
OAO «ATC» (anMUHUCTPATOpP TOPrOBOM 0,001097 Thic.py6./MBT-u 6.6
CHUCTEMBI)
OAO «I1DP» (uentp purarcosbix 0,000318 thIC.pY0./ MBT 1 1,9
pacyeToB)
Hroro - 103,3

Hanor Ha BOIy, B COOTBETCTBUM C HAJIOTOBBIM KoAeKcOM Poccumckon
Oeneparuun st pexku  Kartyns, cocraBiser 4,8 pybmeir 3a 1 Teic. kBT'u
anexkTpodHepruu (mocranonieHue [paBurensctBa PO ot 30.12.2006r. Ne876).

Texyrue 3aTpathl 10 TUAPOY3IY B IEPBBIC TOJIbI SKCILTyaTaIluU PUBEICHbI B
tabmnuie 8.5.

Tabmuna 8.5 — Texymue 3aTpaThl MO THAPOY3ITY

I'on peanusanuu npoekra

2020 2021 2022 2023 2024
AMOPTH3AMOHHBIC OTYUCIICHUS, MITH. PYO. 168,4 198,3 198,3 198,3 198,3
Pacxojer Ha cTpaxoBaHHe, MITH. PYO. 15,1 52,5 93,6 134,4 176,5
DKCIUTyaTalnoOHHbBIC 3aTPAThI, MITH. PYO. 213,7 3705 | 3705 | 370,5 | 370,5
Pacxo/1pl Ha peMOHT MPOM3BOICTBEHHBIX 06 59 39 8.4 110
(b oHI0B, MITH. pYO. ' ' ' ' '
Pacxopel Ha yeryrit perysmpyromux 62,4 | 103,3 | 103,3 | 103,3 | 103,3

KOMITAaHHH, MJIH. pyO0. ’ ' ' ’ ’

Hanor na Bogy, MiH. pyo0. 23,8 29,0 29,0 29,0 29,0
Hroro, MiH. pyo. 484,1 755,8 798,7 844.0 888,7

HaunmenoBanue

CTpyKTypa TeKyLIuX 3aTpat MpeACcTaBiIeHa Ha pUCyHKe 8.2.
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Pucynoxk 8.2— CtpykTypa TeKymux 3arpart, %o

[To guarpamme BUJIUM, YTO HAMOOJIBIIME 3aTPaThl — ATO AKCILTyaTalMOHHBIC
pacxoapl TaK KaK OHU BKJIIOYAOT B ce0s OIUIaTy TpyJa U IMPOU3BOJACTBEHHBIC
3aTpathl, a aMOPTU3AIMOHHBIE OTYUCIICHUS COCTaBIIOT 22 % Tak Kak 000pyI0BaHKE
I'DC saBnsieTcst JOPOTUM.

8.3
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HauGonpiine HajaoroBble OTYHCICHHS - 3TO Hamor Ha mnpuosis u HJIC.
B3Hochl B conmanbHbie (POHIBI MaITbI H3-32 MAJIOTO YKCIia IEPCOHAla CTaHITUH.

8.4 Onenka cyMMbI NPUOBLIH

[IpuObITb — 3TO KOHEYHBIA pe3yibTaT JACATCIBPHOCTH OpTaHHU3AIUH,
OOJIBIIMHCTBO OPTraHU3AIMi HAMpPaBJICHBI Ha MOJIyYeHHUEe PUOBLIH, UCXOIS U3 3TOTO
YTBEPKJICHUSI MOXKHO TOBOPHUTH, YTO 3(P(HEKTUBHOCTh OpPraHU3AUH MOYKHO
OTCIEAUTH MO pa3Mepy NpUOBLIH.

OcHoBHOI1  ¢dopmoii  oTpakeHHs AG(HEKTUBHOCTH  MPOU3BOACTBEHHOM
nesarenbHocTH ['opHO-Auraiickoii ['DC mo mpou3BOJCTBY 3JEKTPOIHEPTUU SIBIISIETCS
«Otuer o mpuOBLIN U YyOBITKaxX». B oTueTe onpeaensroTcs: cienyonme noka3aTesiu:
BajioBasi MpUOBLIb, HajorooOiaraeMasi MpuUObLIb, pa3MEPhl BHIIUIAT MO HAJIOTY Ha
pUOBLTH, YUCTAST TPUOBLIT.

l'omoBast mpuOBLTL B TEPBBIC TOABI IKCIUTyaTaIllMU TMPEACTABICHA B TaOIHUIE

8.7.
Tabnuna 8.7 — ['ogoBas npuObLIH B TIEPBIE TOJIBI IKCILTyaTallUH
0 I'ox peanmsanuu nmpoexra
AMMEHOBaMHe 2020 | 2021 | 2022 | 2023 | 2024

Bripyuka (HeTTO), MIH.pYO. 4756,1 | 5507,5 | 5693,1| 5866,2| 6051,4
Texymiue pacxo/sl, MIH.pYO. 484,1 755,8 798,7 844.,0 888,7
EBITDA (BanoBast npuObLIb), MITH.pYO. 4729,9| 5478,5 | 5664,1 | 5837,2| 6022,4
ﬁﬁgpg’;gT“p"BaHH”m HAJlor Ha MpUOKLIL, | ga4 4 | 10019 | 1039,9 | 10754 | 11133
NOPAT (Yucras npuObLIb), MIH.pYO. 3485,5| 4007,4 | 4159,4| 4301,4| 4453,0
CraBka Hajora Ha npuObLIb,% 20,0 20,0 20,0 20,0 20,0

JlnvHamuKa pacxoI0B MEHbBIIE, 4Y€M JMHAMHKA JOXOJOB, CJIEI0BATEIBHO,
npuObUTH pacTeT. JIMHAMUKa CyMMBI UMCTOM MpUOBLIH MTOKa3aHa Ha pUCYHKe 8.3.

6 500,0
S,
2 6000,0
E 5 500,0
2 7
2  5000,0
2
= 4500,0
o
g /
% 4000,0
=
g 35000
:r‘ ’

3000,0

2020 2022 2024 2026 2028 2030 2032 2034 2036 2038
Ton

Pucynoxk 8.3— Cymma unctoit npuObuin, MITH. pyo.
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8.5 OneHKa MHBECTHIIHOHHOIO MPOEKTA

['maBHOM 1I€NIbIO OLEHKUM MHBECTUIIMOHHOTO MPOEKTA SIBISETCS OMpPEACIICHUE
11EJI€CO00Pa3HOCTH peau3aliy MPOEKTa, C y4eToM ycioBuid 3akazunka (CrieHapHbIC
ycioBust ITAO «Pycl'umapo» ot 16.01.2017 Ne 9).

8.6 Metonoiorusi W HCXOJAHbIe [aHHbIE OLEHKA WHBECTHIHOHHOIO
MPOEKTa

[{enbro OIeHKH SBIISICTCS ONpeCIICHUE TToKa3areel 3pheKTUBHOCTH IIPOCKTA,
K TaKHUM MOKa3aTeJIsIM OTHOCSATCS:

1. YucThIii, TUCKOHTUPOBAHHBIN TOXO0/

2. Uanexc mpuObUIBHOCTH

3. Cpok okymaemMocTu

Pacuér moka3zareneit 3pPpeKTUBHOCTH TIPOEKTA BHITIOJIHSIETCS B COOTBETCTBUU

a) «MeToauyecKUMH pPEKOMEHJAUMSIMU 10 OLEHKEe 3(PQPEeKTUBHOCTH U
pa3pab0TKe MHBECTUIMOHHBIX MPOEKTOB M OWU3HEC—IJIAaHOB B 3JEKTPOIHEPIETHKEY,
ytBepxkaAeHHbI TpukazoMm OAO PAO «EJ3C Poccum» ot 07.02.2000r. No54 Ha
ocHoBaHuu 3akitoueHusi [nmaBrocskcneptussl Poccum ot 26.05.1999r. No24-16-
1/20-113;

0) «MeToaMuecKUMU pPEKOMEHJAIUSIMU 1O OIleHKEe d3(PGPEeKTUBHOCTH W
pa3paboTKe MHBECTUIIMOHHBIX MTPOEKTOB M OM3HEC—IIAHOB B AJIEKTPOIHEPTETUKE HA
ctaguu npenTO u TOD», Mockaa, 2008 r., yrBepxaeHHbIMU PAO «EDC Poccumn»
ot 31.03.2008r. Nel155 u I'maBrocakcneptu3oii Poccun ot 26.05.99r. Ne24-16-1/20-
113.

B) EaunbiMu cuenapubivu yenoBusiMu [TAO «Pycl'unpo» na 20172042 rr.

PacueTsl mpoM3BOAMIMCH € HMCIHOJIb30BAHUEM JIMLIEH3MOHHOW BEpPCUU
nporpamMmmHoro mnpoaykra «ProjectExpert pupmer Expert systems s uenei
(bUHAHCOBO—3KOHOMHUYECKOTO MOJICIUPOBAHUS TIPUHSTHI CIICAYIOITUE TTPEATOCHIIKY:

— nepuoj mporHosupoBanusa mias I'opHo-Anraiickoit 'DC Ha pexke KaryHb
MoIHocThi0 700 MBT cocTasisieT 20 J1eT;

— UCToJIb3yeMasi TIpu olleHKe d(PPEeKTUBHOCTU (PUHAHCOBAsT MOJEIb OTpakaeT
pEabHYI0 CHUTYyalMI0, CJIOKHUBIIYIOCA K HACTOSIIIEMY MOMEHTY Ha POCCHUHCKOM
PBIHKE.

[Ipenmonaraercs, 4To B TEUYEHHWE BPEMEHHU pealu3allid MpoeKTa He Oyjaer
MPOUCXOJIUTh TJOOANTbHBIX HM3MEHEHUN CYIIECTBYIOUIMX MpaBWJI M 3aKOHOB. B
pacuerax MoOJ AOXOAaMU TOHUMAETCS BBIPYYKa OT PEaIU3alUu 3JIEKTPOIHEPTUuU
ctaniuu. B pacderax obOmiecTBeHHON 3(DPEKTUBHOCTH MO PaCX0/laMHU MMOHUMAIIMChH
BCEC 3aTpaThl, HEOOXOAWUMBIC IS peaTu3alil WHBECTHIIMOHHOTO IMPOEKTa
cTtpoutenbcTBa [ opHO-Anraiickoit ['DC, B kommepueckoil sddexTuBHOCTH —
3aTpaThl YYACTHUKOB, PEAM3YIOUIMX WHBECTULIMOHHBIA IPOEKT cTpoutenbeTBa ['OC.
Poct Tapuda Ha 351eKTposHepruo npuHAT B cooTBeTcTBHU ¢ ECY, pazpaboTaHHBIMU
[TAO «Pycl'uppo». [l omnpeneneHus BIUSHHUS PE3YJIBTATOB OCYLIECTBIICHUS
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MPOEKTa Ha OFOJKET PacCUMTaH YUCTHIA JUCKOHTUPOBAHHBIN 10XO0]] OO KETA.
8.7 Iloka3aTen KoMMep4Yeckoii 3PpPeKTUBHOCTH MPOEKTA

Llenp mnpoBeneHUsT pacyeToB KOMMEPUYECKOW H(P(GEKTUBHOCTH IPOEKTa
CBOJIUTCS K OIpeJIeNICHUI0 TToKazaTenel 3 (PeKTUBHOCTH UHBECTHUIUH.

JloxonHast 4acTh (OpMHUpYeTCs OT TMPOAAXKU IIIeKTposHepruun ['opHo-
Aunrraiickoit I'DC nHa pekxe Katyns momnHoctsio 700 MBT.

ITon pacxomamu mnoHuMarTcsa coOctBeHHBIE cpeacTBa [TAO «Pycl'uapoy,
peATM3YIONIEr0 MHBECTUIIMOHHBIN MPOEKT cTpouTenbecTBa ['opHO-AnTaiickon I'2C.

OcHoBHbIe TIOKa3aTenu 3(QPEKTUBHOCTH pean3alliy MPOEKTa MPECTaBICHbBI B
Tabnuiie 8.8.

Tab6muma 8.8 — [Tokazarenu 3¢(hEeKTUBHOCTH MHBECTUITUN

HaumenoBanue 3HaueHue
CraBka 1UCKOHTUPOBaHUs, %o 11,60
JIMCKOHTHPOBAHHEIH IIEPUO OKynaemocTu — DPB, mec. 69
YucThlii puBeAeHHBIN 10X01 — NPV, MiH.pyo0. 20344,68
Wunexc npubsisHOCTH — PI, pyo. 2,88
CebecTonMOCTB 3JI. dHEpruu, pyo./kBt 4 0,12
VY nenpHBIC KAMUTAIOBIOXKEHUS, py0./KBT 18886,23

8.8 biop:xeTHast 3pPeKTUBHOCTH

[Tokazatenu OromKeTHONH 3(DPEKTUBHOCTH OTPAKAIOT BIUSHUE PE3YJIbTATOB
OCYIIECTBJICHHUSI MPOEKTa Ha JOXOJbl U PacXojbl (eepaibHOTO U PErHOHAIBLHOTO
oromkeroB. [lokaszarenu OromkeTHOH S(PGEKTUBHOCTH PACCUMTHIBAIOTCS  HA
OCHOBAaHHH OIPEICIICHHUS MOTOKA OFOKETHBIX CPEJICTB.

K mputokam OOKETHBIX CpPEICTB OTHOCHUTCS TIPUTOKH OT HAJOTOB,
YCTaHOBJICHHBIX JCHCTBYIOIINM 3aKOHOJATEIHCTBOM. [IpemmonaraeMpie HaJOTOBEIC

NOCTYIJIEHUS B (peiepaibHblii U PErMOHANBHBIN OFOJIKEThI IPEICTABICHbI B TA0JIULIE
8.9.

Tabnmuua 8.9 — Ilpeamnosnaraemble HaJOTOBbIE MOCTYIUICHUS B (efepalbHble U
perruoHaIbHbIE OIOIKETHI

Ionpr 2018 | 2019 | 2020 | 2021 | 2022
B ®enepanbhplii 010 1KeT, MITH. PYO. 0,6 4.6 785,2 | 1035,0| 1982,0
B pervonansublii 6roKeT, MITH. pyo. | 26,0 64,5 178,3 | 2429 | 238,6
Uroro, muH. pyoO. 26,7 69,1 | 963,6 | 1277,9|2220,5

Hanorossie IMOCTYIUICHUA YBCIIMUYUMBAIOTCA H3—3a IIOBBLIMICHHUSA BBIPYYKH OT
pcalin3aliii 3JICKTPOSHCPIUH.
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8.9 AHa/IM3 4YYyBCTBUTEJIBHOCTH

WNHBeCcTHIIMM — 3TO KallUTaJIbHBIE BIOKEHUS, CPEACTBA WA 3aTPaThl, KOTOPHIE
UCIIOJIB3YIOTCS ISl Pa3BUTHUSI M PACIIMPEHHUs MPOU3BOJICTBA, TEM CAMBbIM HPHUHOCS
BBITOJly, TOJIb3Yy WJIM NPUObUIL B KOHEYHOM cyeTe. Eciau mpoekT yObITOueH —
WHBECTULIMM MOTYT OBITh YTPau€HbI OJHOCTHIO UM YaCTUYHO.

AHanu3 4yBCTBUTEIBHOCTH MHBECTULIMOHHOTO MPOEKTa MPOBOAUTCS ISl TOTO,
4yTOOBl ~ y4e€CTh M  CHOPOTHO3UPOBATH  BIUSHUSA  M3MEHEHHMH  pPa3IMYHBIX
NEPBOHAYAJIBHBIX MapaMEeTPOB: HMHBECTULIMOHHBIX 3aTpaT, IPUTOKA JEHEKHBIX
CPEICTB, YPOBHS PEUHBECTHLMH (CpPEACTB, MOJYYEHHBIX B BHJAE J0XOAOB IO
MHBECTHUIIMSIM U BHOBb HAIIPABJIEHHBIX HA UHBECTUPOBAHUE TEX KE OOBEKTOB)

IlenssMy1 mpoBeNEHUs 3TOrO aHaIM3a SIBISIETCS OLEHKA CTENEHW BIIMSHUS
U3MEHEHHUsl KaXJoro (WIM HECKOJbKHUX Cpa3y) M3 BXOJIHBIX MapaMEeTpOB, YTOOBI
IPELYCMOTPETh HAUXY/IIIEE PA3BUTHE CUTYyallMU B IPOEKTE.

CreneHp yCTOMYMBOCTH MPOEKTA 110 OTHOLIEHUIO K BO3MOYKHBIM M3MEHEHHSIM
YCIOBHM  peanu3allud  OOBIYHO  XapaKTepu3yeTcs  IOKa3aTeasiMU  T[PAHMIIL
0e3yObITOUHOCTH  (IIpelenbHbIX  YPOBHEH  OOBEMOB  MPOU3BOJCTBA),  LEH
MPOU3BOAUMON MPOIYKIHMH U JPYTUX MAPAMETPOB.

Haubonee 3HaunMBbl 17151 IPOEKTa PbIHOYHBIE, KAlIUTAIbHBIE U ONEpallMOHHBIE
pucku. m yneneno ocoboe BHuMaHue. COOTBETCTBYIOIINE OCHOBHBIE IapaMETPhI
(uHAHCOBOM MOJENIN MEPEUNCIICHHBIM prUCcKaM MpuBeaeHbl B Tabnuue 8.10.

Tabnuna 8.10— Prucku u COOTBETCTBYIOIMINE MapaMeTpbl GUHAHCOBOW MOJCIN

Puck [TapameTps! prHAHCOBOM MOIETH
PoiHOuHBIM O06BeM mpogax
KanuransHbIi KanuranbHbie 3aTpaThbl

OCHOBHBIM ~ METOJIOM  HCCJECJAOBAaHHS  PHUCKOB  SIBIACTCS  aHAIIN3
YYBCTBUTEIHLHOCTH — METOJI OIICHKU BIIMSHUSI OCHOBHBIX MMapaMeTpoB (PMHAHCOBOM
MOJIENI Ha PE3yJIbTUPYIONTUI TTOKA3aTeb.

B nmamHOM pasmene mpoBeNeH aHaNIW3 UYyBCTBHTEIHLHOCTH  BEITHMYUHBI
MIPOTHO3HOTO Tapuda K U3MCHEHUSIM:

— CTOUMOCTB CTPOUTEILCTBA IO MPOEKT;

— IICHBI AJICKTPOIHEPTHH;

— CTaBKH JIUCKOHTUPOBAHUS;

— WHBIX CYIIECTBEHHBIX MapaMeTpOoB (HAJIOTOBBIX BBITUIAT, YPOBHS MHQIISIIAHA U
Jp.).

[Ipenenbl u3MEeHEHUS paccMaTPUBAEMBIX (DaKTOPOB OIMPEACIUIUCH IKCIIEPTHO.
YBenuYeHNEe CTOMMOCTH CTPOHUTEIIBCTBA, YBEIWYCHHE CTABKU JIHCKOHTHUPOBAHHUS
YBEIMUUBAIOT BennuuHy Tapuda. [Ipu yBenmueHun odbeMa peanusannuy BRIPaOOTKH
anekTpodHeprun Tapud ymensninaercs. (Pucynok 8.4) (Pucynok 8.5) (PucyHnok 8.6)
(Pucynok 8.7)
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HapaMeTp N3MCHCHU CTaBKH HAJIOTOB, %

Pucynok 8.4 — M3menenus NPV oT u3aMeHEHUs1 CTaBKH HAJIOTOB, %o

VYBenuyeHne CTaBKM HAJIOTOB NPHUBOAUT K yMeHbIneHuto 3HaueHus NPV,
YMEHBIIIEHUE — 00paTHBIN 2P HEeKT.
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[TapameTp n3mMeHeHust 0ObeMa HHBECTULIUH, %o

Pucynok 8.5 — MI3amenenusa NPV ot usmenenust o0b€Ma HHBECTHLIMIM, %o

Uem Oouibllie WHBECTUIIMI TPUBIEKACTCS ISl pealu3alli MPOEKTa, TeM
menbline NPV.
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[TapameTp u3MeHeHHUs LIEHbI CObITA ANEKTPOIHEPTUH, Yo

Pucynox 8.6 — zamenenust NPV ot usmeHeHus 11eHbI cObITa 3JIEKTPOIHEPTUH,
%

[Ipu yBenuyeHUM LIEHBI CObITA JEKTPOIHEPTUU MPOUCXOJUT POCT MPUOBLIH,
CJIeIOBAaTEIbHO, UHJIEKC MPUOBUIBHOCTU PACTET, YTO BUIHO U3 rpauka Ha pUCYHKE

8.

90,0
80,0 &
70,0 \
60,0 \

50,0 \

40,0 \

30,0 \\

20,0

10,0 \

0,0 \°\‘

0% 5% 10% 15% 20% 25% 30% 35%

NPV, mapa. pyo

CraBka AUCKOHTHUPOBaHUS, %o

Pucynok 8.7 — I3menenus NPV oT uaMeHeHus CTaBKU AUCKOHTUPOBAHUS, %o
VYBennueHne cTaBKu JUCKOHTUPOBAHUS — yMEHblIeHHE BenunHbl NPV.

[IpoBeneHHBIN aHAIN3 YYBCTBUTEIIBHOCTH TIOKA3aJl, YTO HAUOOJBIIHA PUCK IS
MIPOEKTA MPEJACTABISAIOT U3MEHEHUE CIIEAYIOIINX [TAPAMETPOB:

— CTaBKH JTUCKOHTUPOBAHUS;

— LIEHBI DJICKTPOIHEPIUH;

— HaJIOTOB;

— WHBECTHUIIUH..
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9 CucTeMbl CMa3KM H OXJIAXKIEHUS Y3J10B TMIPOarperata, 0CHOBHbIE Yy3JIbl
U KOHCTPYKTHBHbIE€ HCIHOJHEHHS, METOIbl HACTPOIKM, NpPeUMyIlecTBa U
HeJ0CTAaTKU HA nmpuMepe Borkunckoii 'IC

9.1 HazHaueHHe M KPATKas XapaKTePUCTHKA
9.1.1 KosibueBoii TypOMHHBIIH MOAIIUIIHUK HA BOASIHOM CMa3Ke

Konpueoil mOAMMIHUK C BOJSHOM CMa3KoW COBMECTHO C T€HEpPATOPHBIM
HAMPaBJISAIONMM  TOJAIIUIIHUKOM  BOCIPUHUMAIOT — pajUalibHble HArpy3Kd OT
MEXaHUYECKOT0, THUIPABINYECKOTO M DJIEKTPUYECKOro JUCOaJaHCOB pOTOpA.
TypOuHHBIE TONUIMIIHUKK  3KCIUIYaTHPYIOTCS B CJHOXHBIX  YCIOBHH. OTO
OnpenesnsieTcss TEeM, 4YTO OHM BOCIPUHUMAIOT HAarpy3kh OT KOHCOJIBHO
pPacmoyioKeHHOTO0 pabouero Kkojeca THAPOTYpOWHBL. Harpyska Ha TypOWHHBIM
MNOJIIUITHAK MOXET PE3KO M3MEHUTHCS KaK IO BEJIMYMHE, TaK U 0 HAMPABIICHUIO,
O0COOEHHO B MEPEXO/IHBIX PEKUMAX.

OcHoBHOE TpebOBaHME, KOTOPOMY JOJIKHA YJOBJIETBOPATH CUCTEMA MOJBOAA
cMa3ku — OecrepeOoiiHasg mojaya BOJIbI, TaK KaK MPU €€ OTCYTCTBUU PE3UMHOBBIN
MOJIIUITHAK U3-32 CBOEH HETEIIONPOBOJAHOCTU Cpasy K€ MOATOPaeT M BBIXOJIUT U3
ctposi. [loaToMy B cucteme moJBOJa CMa3KH Hapsay C OCHOBHBIM IHUTaHUEM
00s3aTeNIbHO JIOJDKHO OBITh MpeaycMoTpeHo pe3epBHOe. KoHTponb pacxoma BObI
yepe3 HaNpaBSAIOLUMN MOJIMIUIHUK TYpOUHBI OCYIIECTBISETCS PacxoJ0MEpaMH,
YCTaHOBJIEHHBIM Ha MOJABOJSAIIMX TpyOompoBojax. TpeOyemblil pacxoi BOJAbI Yepes
noamunuuk 20 JI/c mpy NaBiieHuy B BaHHE TypOuHHOro noamunuauka 0,3 MITa. Tlpu
pacxoze 3 n/c mojaeTcs CUrHall Ha aBapUiHYI0 OCTaHOBKY arperaTa.

Ha arperare 60-x rogoB Beinycka (Pucynok 9.1) nutoid, pazbEMHBIA KOPITYC
NOJIIUITHYKA 4, YCTAHOBJIEH HA KPBIIIKE TypOUHBI 5, U3HYTPH K KOpIycy OositamMu 8
INPUKpEIJICHBl 8 CEKTOPOB OOPE3MHEHHOTO BKIJIAJbINIA 6, MPEICTaBISIIONINE COOOM
YacTM  CTQJbHOIO  LWJIMHApPA, K  BHYTPEHHEH  MOBEPXHOCTH  KOTOPBIX
NpUBYJIKAHU3UpOBaHA pe3uHa. Ha o0O0pe3sMHEeHHON MOBEPXHOCTU  BBINOIHEHBI
IPOJIOJIbHBIE KAaHABKHU, MO KOTOPHIM BO BpeMsi pabOThl arperara MpoTEKaeT BOJA,
CMAa3bIBAOIIASl M OXJIAKJAIoIas MOAMUIHUK. [Ipu moMomm pacnopHsix 007aTOB 7
KOpIyC TOJIIMIIHUKA PACKpPEeIUIeH B KpbIIKe TypOuHb. Bam Han BaHHOM
YIUIOTHSIETCSI TOPLEBBIM BOPOTHUKOBBIM YIUIOTHEHHEM 2, KOTOPHI YCTaHOBJIEH B
BaHHE 3 HaJ MNOJUIMIIHUKOM. YIUIOTHEHHE CBEpXy 3akpbiTo Kpbimkod 10. Ban
TUAPOTYpPOMHBI B 30HE TYPOMHHOTO TOJIIMIIHAKA W YIUIOTHEHHUS OOJUIIOBaH
HEeprKaBerolel cTanblo. TexHnueckue TaHHbIe NpeIcTaBiIeHbl B Tadauue 9.1
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Pucynok 9.1 — KonbuieBoii Hanpaisiromnid noamunHauk Botkunckoit I'9C 60-
X FOI0B NMPOU3BO/ICTBA

Tabmuua 9.1 — TexHuueckue naHHble TypOUMHHOrO noamunHuka Botkunckoit ['9C
60-x TOJ1I0B MPOU3BOJICTBA

CMazo4yHas ;KHJIKOCTh BOJA.
XapakTep HUPKYJISLIHA MPOTOYHBIN
KonngecTBo cermMeHTOB - 8 mT.
Pacxop BozibI Ha CMa3Ky:
— HOpMaJIbHBIHI 20 11/cex
— MAHUMAaJIbHBINA 10 n/cex
[ToBepxHOCTH TpeHUS - HEp)KaBEIOIIasi CTAJIb 110 PE3UHE.

Ha arperarax, npoueamux TeXHUYECKOe NEPEBOOPYKEHNUE, YCTAHOBIEHBI TaK
K€ KOJIbLIeBble Hampasistonye noamunauk (Pucynok 9.2). CpapHoil kopmyc
HNOJUIMITHUKA 5 pacKpemyiéH OTHOCUTENIbHO KpPBIIIKA TypOUHBI 6 M OOTEeKaTes
pactiopabiMu Oositamu 12 1 mprcoeAMHEH OMOPHBIM (hJIAHIEM K KPBIIIKE TypOUHBI
MIMIbKaMu U mTudTamMu. B KOIbI1eBON KOPITyC MOMITUITHUKA YCTAHOBJICH BKJIA IBIII
4, cocTosimmii u3 12 cerMeHTOB, OOJIMIIOBAHHBIX AHTH(PPHUKITMOHHBIM MATEPHUATIOM.

IToxBoa BOJBI K MOAMMIIHUKY OCyIIecTBIIseTCs oA nasienueM ot 0,1 go 0,15
MIla d4epe3 BaHHy moOAIMMUIIHWKA 7/ TO AByM TpyOompoBomam 8 3108x4 or
BOJ03a00pa M3 CHUPATbHOW KaMepbl U OT CUCTEMbI TEXHHMYECKOTO BOJOCHAOXKEHUS
(TBC). O0a Bos103ab0pa MOCTOSSTHHO paboTaloT, pe3epBUpys Apyr apyra. JlaBieHue B
BaHHE MOJIIIMITHUKA KOHTPOJUPYETCS MaHOMETPOM, a pacxoji BOJbI, MOJAaBAEMOMl B
BaHHYy, JBYMsI pacxojoMepam 9 HMHAYKIIMOHHOIO TUMAa. B BaHHE NOAIIMITHUKA
PaCIoJIOKEHO YIJIOTHEHHE Bajia TYpOMHBI BOPOTHUKOBOTO Tumna 2. Jyis yiaydrieHus
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CMa3Kd BOPOTHHUKOBOTO YIUIOTHEHUS HAa HEM BBIIOJIHEHbl BEPTUKAJIBbHBIC MPOIMUIIBI
rryouHot 2...3 mm B konmdectBe 30 IIT. paBHOMEPHO PACIOJIOKEHHBIE II0
OKpy>kHOCTH. [IpoTeukn dyepe3 BOPOTHHKOBOE YIUIOTHEHWE BaHHBI HAIIPaBJISIOLIEIO
MOJIIIUITHAKA TypOUHBI OTBOAATCA ABYMA Tpyoamu 3 D57x3,5 B oOTekarens, OTKyAa
OTKauMBaIOTCA JAPEHaKHbIM HacocoM Ha Ban ruapoTypOuHbl 1 B 30HE TypOMHHOIO
NOJAIIMIIHAKA W YIUIOTHEHHWs  Bajla  BBIOJHEHAa  HaIJlaBKa  MOSICKOB
KOPPO3UOHHOCTOMKOMN cTanbto. Tonmumua HamiaBku: B 30He TII 10 Mm; B 30HE
yIUIOTHEHUd Bajia 7,5 mMm. JlJis CMa3Ku U OXJIKJEHUS TYpOMHHOTO MOAIIMITHUKA
JOJKHA TI0/IaBaThCsl YMCTAasi BOJIa C COJAECpKaHUEM aOpa3UBHBIX 4acTHUll He BbIlie 50
r/m3, pazmepamu He Oosiee 0,5 mm. [[ns oGecnieueHus: TpedyeMoi YUCTOTHI BOJbI Ha
MarucTpaiu OT B0ja03a00pa cnupaibHOM Kamepbl W oT cuctembl TBC B Humax
IaXThl TYpOWHBI YCTAHOBJICHBI JBYXKaMepHble (UIBTPHl TOHKOW OYUCTKH CO
creneHbio punbrparuu 500 MKM.

o,

Pucynok 9.2 — KonbrieBoii Hanpapiisitoiuil noqmunauk Borkunckon ['DC,
YCTAHOBJIEHHBIN Ha arperartax, IpoIIeAIInX TEXHUUECKOE MEPEBOOPYKEHUE

3a30p MeX1y OOIHMIIOBKOI Baja M OOPE3MHEHHBIM BKJIAJIBIIIEM MPU MOHTAXE U
B TIpOIIECCE IKCIUTyaTallil PEKOMEHIYETCS YCTaHABIMBATh C YYETOM CE30HHOTO
KoJeOaHusl TeMIepaTrypbl BOJbI, MOABOAUMOW JUISI CMa3Kd H  OXJIKICHUS
noamunHauka. [Ipu ycTaHOBKE M KOPPEKTUPOBKE 3a30pa B MPOIECCE IKCILTyaTaIiu
JIOTTYCKAETCS «TOJIOMBKA» CEKTOPOB OOPE3WHEHHBIX K Bay C MOMOIIBIO YCTAaHOBKH
MEXIY KOPITyCOM TIOAMIMITHAKA W BKJIAJBIIIEM TPOKIAIOK WIA YCTaHOBKH
MPOKJIAIKM B CTBIK KOpIyca Ha TrepMeTuke. [IpoKmaaku BBEITOIHSAIOTCS U3
Hep)kaBeroniel cranu. J[omogHuTeNbHBIE TPOKIATKH XPAHATCS B PEMOHTHBIX
KOMITJICKTaX.

B HmkHeH yacTw BKJIAABIIIA TPETyCMATPUBAIOT OOBEIUHSIONIYIO KOJIBIIEBYIO
KaHaBKy W moanuparomuid mosicok (Pucynok 9.3). Dtor mosicok o6paboTaH C
HEKOTOpPHIM yMeHbIleHreM auamerpa (0,1 MM) OTHOCHTENHLHO OCHOBHOH paboueid
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IMOBCPXHOCTHU BKJIAAbIIIA. Tem caMbIM CO3aacTCA IIOAIIOp BOILBI B Typ6I/IHHOM

IIOAIINITHUKE.

Pucynok 9.3 — KonblieBasi kaHaBKa ¥ OAMUPAIOITUAN MTOSICOK

OXJIEDKI[CHI/IG JAaHHBIX IMOAIIHUITHUKOB HC IIPCAYCMATPUBACTCA, TdK KdK BOJad
BBIITOJIHACT  IBC (1)YHKIII/II/IZ CMA3Ky H OXJIaXICHHC. TexHuueckue JaHHBIC

npejCcTaBieHbl B TadauIe 9.2

Tabmuna 9.2 — Texuudeckue AaHHBIE TypOMHHOTO moamunHuka Borkunckon ['DOC,
YCTaHOBJICHHOT'O Ha arperarax, IpoueInX TEXHUUECKOEe NePEBOOPYIKEHUE

CMmazounas KHUIAKOCTH

BOJA.

Xapakrep HUPKYISIUN

ITPOTOYHBIN.

IToxBox BOABI IO JAaBJIEHUEM
Pacxon Boab! uepe3 TII u yrimoTHeHHe Baja:
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Macyia KOHTposiupyercs npubopamu. s mpenoTBpaiieHUsl BbIXOJa MapoB Macia
MacJIsiHasi BAHHA CHa0)KeHa YIUIOTHEHUSAMU 7 M 8 M CHCTEMOI OTBOJA MapoB MacJja.
Konctpykuusi reneparopa oOecnedyMBaeT 3aMep CONPOTHBICHUS  HM30JISALUU
CErMEHTOB MOJIINITHUAKA B Mpoliecce paboThl TeHepaTopa.

5 /2

.
T AL

4

| L% )\ |

Pucynok 9.4 — I'eneparopubiii noamunHuk Borkuuckon '9C,
YCTaHOBJICHHBIN Ha arperarax, NpOoILIEIINX TEXHUIECKOE MePEBOOPYKEHUE

N

HOI[H.II/II'[HI/IK JOITYCKacCT:
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- MycK 0e3 MpeABapUTEIbHOTO MO bEMa POTOPa HAa TOPMO3axX - IOMKpaTax IpH
HOPMAJIbHBIX pabo4YMxX TMyCKax, HE3aBUCUMO OT BpPEMEHH CTOSHKM arperara,
IIPEAIECTBYIOIIEN Ty CKY;

- paboTry B TeYeHUMHM 15 MHUH. TIpU OTCYTCTBHM TOAA4Y¥ BOJLI B
MacJI00XJIaIUTENU MIPU HOPMaTbHOM paboyell TeMieparype CErMEHTOB;

-IMyCK Cpa3y ke MOCJie OCTAaHOBKHU arperara

-OCTaHOBKY arperara Ha BeiOere 0€3 TOPMOKEHUS.

TexHuyeckue TaHHbIC MPEICTABICHBI B Tabuie 9.3

Tabmuma 9.3 — TexHudeckwe AaHHbIE T'€HEPATOPHOrO MOAIIMIHUKA BOTKHHCKOMN
I'DC, ycTaHOBJIEHHOI'O Ha arperartax, MpoIIeIINX TEXHUUYECKOE MEPEBOOPYKEHUE

YucIio cerMeHTOB 12.

Haubonpiias Temneparypa Maciia B BAHHE <50 C.

O0BEM Macia B BaHHE 2 M.

Pacxoj BoJIbI uepe3 CeKITHIo 5,55 (20) n/c (m*/4).

MakcumalibHasi TeMIepaTypa BXOISAIIECH BOIbI 27°C.

MakcumanbHOe pabouee JaBJIeHUE BOIbI 0,5 (5,1) MITa (xrc/cm2).

Macca cexiun 60 xr.

CyMmmapHsbie TOTEPHU 9 kBT.

Tun macna B BaHHE ISO 46 VG (Jlykoitn Topuano T46).

Ha arperare 60-x romoB BbIIyCKa T€HEPATOPHBIA MOJAIIMIHUK HMEET
HE3HAYUTEJIbHBIC OTJIMUMS: Ha CETMEHTaxX MOBEPXHOCTh TPEHUs OblLIa M3 MaTepuasa
06a606utr b-16, ceituac ucnonwizyercs DMII. Tak >xe mosiBUIach HOBas CHUCTEMa —
cucTema oTOopa rmapoB macia. TexHU4YecKue JaHHbIe MTPEACTABICHbI B Tabuie 9.4

Tabmuua 9.4 — TexHuyeckue aHHBIE TEHEPATOPHOTO MOMIIUIHUKA BOTKHHCKOM
['5C 60-x rogoB Mpon3BOJICTBA

Yucino cerMeHToB 12

Bec cermeHTa 194 kr.
Marepuasibl HOBEPXHOCTEN TPEHUS: HA CETMEHTE 6a06ur b-16.
Howm. paGouas Temneparypa +70 °C
TemnepaTtypa Havasia pacriaBa +240 °C
Koadduruent tpenus 0,006
Cucrema cmasku (Macio TypounHoeTTI-30) CaMOCMa3KOM
KonnuecTBO Maciia B BaHHE ~2,5M3.
KonmuecTBO CeKImii oXJIaauTeaeh, COeMHEHHBIX 6
MOCJICIOBATEIHHO, B BAHHE TIOIITUITHAKA

MakcumanbHBIA Pacxo;] BOJIbI Ha OXJIAXK/ICHHUE TeHEPATOPHOTO 80 m*/gac
HOIINITHUKA

9.1.3 MoanaTHUK

[lopnaTHUK THUOpPOTeHEpATOpa MNPEAHA3HAYEH JUISI  BOCIPHUATHSA  OCEBOMU
Harpy3ku OT MAacChl BpAlAOIIMXCsS YacTEW THUApoarperara M OCEBOrO JABIICHMS
BOJBI, JUISI NEpelayd 3THX HArpy30K 4Yepe3 ONOpPHBIE NMPOMEKYTOUYHBIE IETaad Ha
bynnamenTHble KOHCTpYKIuU. [loanatauk Pucynok 9.5 u 9.6 sBusiercss ogHuM U3
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HamOoJiee OTBETCTBEHHBIX COOPOUYHBIX €IMHUIl Tuapoarperata. Hopmanbnas padota
MNOAMNSATHUKA BO MHOTOM 3aBUCUT OT €ro MPAaBUJIBHOTO U TIIATEIHHOTO MOHTaXa.
[ToaToMy pabOTHI 1O TOATOTOBKE BTYJIKHM MOJIMSATHUKA, TUCKA MOIMSTHUKA, & TAKKE
cOopke 151 peryJIupoBKe MOAMNSITHAKA JTOJI>KHBI BBITIOJTHATHCS
BBICOKOKBAJIM(DULIMPOBAHHBIMU PAOOTHUKAMH.

Juck 3 npukperieH K poTopy | depe3 CTEeKIOTEKCTOIMTOBYIO U30JUPYIOIIY IO
npokiagky 2. CoOnpuUKOCHOBEHHE BpalAIOMIMXCS ¢ HEMOJABUKHBIX YacTeu
MPOUCXOUT MO IIOCKOCTHM JUCKAa W CErMEHTOB. Bpamaromumiicss quck 3 cBoei
HIDKHEW 3€pKaJIbHOM MOBEPXHOCTHIO onupaeTrcs Ha 20, pacmnojoKEHHBIX MO KOJIbILY
cermeHTOB 4. IIIOCKOCTP TpeHHsI CErMEHTOB  OOJMIIOBAaHA  AJACTUYHBIM
MeTasuioriactMaccoBbiM (OMIT) mokpeiTHEM. DTO MOKpPHITHE HE TPeOyeT MmabpOBKH
HAa MOHTa)Xe€, OHO IOJTrOTOBJIEHO K paboTe Ha 3aBojie - M3roroButTesne. CerMeHThI
yepe3 MPOMEXYTOUHbIE TapelbyaThle OMOPHI, TAK HA3bIBAEMBIE OMOPHbBIE TAPEIKH 3,
OMHUPAIOTCS Ha CPEPUUECKUE TOBEPXHOCTH BKIAJBIIICH 6 OT KOTOPHIX MEpenaeTcs
Harpy3ka Ha omopHbie Oontbl 7. Tapenka BMeCT€ ¢ CETMEHTOM MOXET
MOBOpauMBaThcsi Ha CHEpUUYECKOW TMOBEPXHOCTH BKJIAJbIIA U  CO3/aBaTh
HEOOXOMMBIA PabOuYMii HAKJIOH CerMeHTa. BBepThIBAaHMEM WM BBIBEPTHIBAHUEM
OTIOPHBIX OOJITOB PEryJMPYETCS BBICOTHOE TMOJIOKEHHUE CETMEHTOB, YTO IO3BOJISET
PaBHOMEPHO pacOpeAcsiuTb Harpy3ky Ha Hux. Cromop 8§ mnpenorBpainaer
CaMOIPOU3BOJILHBIN MOBOPOT 60aATa BO BpeMs paboThl. OOpasoBaHuE MacCISTHOU
IUIEHKW, CO3/1aBa€MOM  BpallleHUEM  JHUCKA, CO3JAETCA  DKCIEHTPUCUTETOM,
CO3J1aBAEMBbIM CJIBUTOM Tapeiab4yaToil OMOPbl OTHOCUTEIBHO OCU CETMEHTA B CTOPOHY
BpameHust. OT caBura mo OKPYHOCTHM CErMEHThI YIEpKUBAIOTCA ymnopamu 9.
[TonnsATHUK YCTAHABIMBAECTCA B KOJBIEBOM, CBAPEHHOM W3 JIMCTOBOW CTaJIH,
MacnoBanHe 10, pacmoyioxKE€HHONW Ha KOHMYECKOW OMOpe, 3aKPEIUICHHOW Ha KPBIIIKE
TypOuHBI. MacisHass BaHHa HMMEET IOCTOSHHBIM O00BEM Macia, OXJIAXAAEMOro
BOJsiHBIMUA U-00pa3HbIMH TPyOUaTBIMH OXJIAJAUTEISIMU, DPa3MEIICHHBIMU BHYTPHU
BaHHBL. J[J1s1 KOHTPOJISI YPOBHS Macjia B BaHHE MOAMSATHUKA YCTAHOBJIEHBI JaTUYUKHU
YPOBHS Maciia.

Co cropoHbl Baja TypOWHBI K JTHY MAacCJIOBaHHBI KPEMUTCS IUIMHIPUYECKAs
BbITOpOJIKa. JIJis peAoTBpalleHusl BbIXOa MapoB Maciia MacjsiHas BaHHA CHaO)KeHa
YVIUIOTHEHUSIMH U CUCTEMOM OTBOJA NApOB MacJa.

[ToanATHUK OOMYyCKaET:

- MycK 0e3 MpeABapUTEILHOTO MObeMa POTOpa Ha TOPMO3axX - IOMKpaTax ImpH
HOPMAaJIbHBIX pabo4yMx TyCcKax, HE3aBUCUMO OT BpPEMEHHM CTOSHKHA arperara,
IIPEAIIECTBYIOIIEN ITYCKY;

- paboTry B TeYEeHUMH 15 MHUH. 0pPU OTCYTCTBHUM TMOJAYM BOJbBI B
MacCJI00XJIaIUTENH MPU HOPMAJIbHON paboyell TeMrepaTrype CeTMEHTOB

- IIyCK Cpa3y e MOocJie OCTAHOBKHU arperara

- OCTAHOBKY arperara Ha BeIOere 0€3 TOPMOXKCHHUS.

Texauueckue naHHbIE IPEICTABICHBI B TabmuIe 9.5
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Tabmuma 9.5 — Texunueckue ganable noanaTHuka Borkuackon I'DC

KonudecTBo cerMeHTOB 20.
Harpy3ka Ha o1MH CETMEHT 130 T.
MakcumasibHasi pacy€THasi Harpy3Ka Ha MOAMSTHUK 2600 T.

CpenHee maBlIeHME Ha CErMEHTaxX IPH MaKCHUMaJbHOHM | 52,5 krc/cm?.
pacy€THOM Harpys3Ke

CymMmapHble pacy€THbIE IOTEPU B MOJISATHUKE 181 kBT.

Tun nacna B BaHHE ISO 46VG (Jlykoiin Toprano T46).
O0beM Macia B BaHHE 14 M°.

Howm.pabouas TemmepaTtypa B 30HE TPCHHUS <80 C.

HawuOospiias TeMneparypa Macia B BAHHE <50 C.

MakcumanbHas TeMIepaTypa BXOIAIENH BOJBI 27°C.

MaxkcumainbHoe paboyee 1aBJIeHHUE BOJIb 0,5 MITa.

[Moanmaruuk arperata 60X roJoB BBITyCKa yke ObLT MOJAEpHU3UPOBaH B 90-x
rojiax, N03TOMY UMEET HE3HAUUTENbHbIE OTJIMYKA: MOSIBUIACH HOBasi cUCTEMA OTOOpa
IIapoB Macia.

9.1.4 Cma3zka Mmac/10npUueMHHKA

Macnonpuémuuk  (Pucynok 9.7) oOecneunBaeT Tmojady Maciia  OT
TpyOONIPOBOJIOB CUCTEMBI PETyJIUPOBaHUS TypOWMHBI K INTAaHTaM, KOTOpPBIE
o0OecreynBalT IMojady Macjia I0j JaBJIEHHEM B COOTBETCTBYIOIIME IOJOCTU
cepsomoTopa PK m cimmBa macia u3 NMPOTHUBOIIOJIOKHBIX IOJIOCTCH B CIMBHON Oak
MHY, a Takxe CJIMB MPOTEYEK.

MacnonpuéMHHUK COCTOUT U3 CJIEAYIOIINX OCHOBHBIX YacTE: HEMOJABUKHBIX —
ocHOBaHMs 1, kopryca 2 W KpBIIKA 3; BPAMIAIOIMIUXCA — MacjooTpaxkarens 4,
Hapy>KHON 5 m BHyTpeHHel 6 mranr. Hamopras mitanra, uMmeromas HapyXHYIO |
BHYTPEHHIOIO TPYOBbI, TOJBKO BpAIaETCs B YETHIPEX OPOH30BBIX OMOPHBIX BTYJIKAX 7,
PaCIONIOKEHHBIX COOTBETCTBEHHO B Kopiyce W OyKce, a BHYTPEHHSIS CIHUBHAas
HITaHra BpallaeTcsl U MepeMeniaeTcsi B 0CEBOM HaIlpaBJICHUU B OPOH30BOM ONMOPHOU
BTyJKe Oykchl 8. PaGouunii xonm mranru BHyTpeHHed 333 Mm. K Tpém omopHBIM
OpOH30BBIM BTYJIKAM HAMOPHOW IITAHTW JOMOJHUTEIHHO MOABEICHO MAacjio TOJ
JIaBJICHUEM OT TuApoakkymynsatopa MHY wuyepe3 gpoccenp, KOTOpBIM CHUXKAET
nasinenne ¢ 6,3 Mlla go 2,5-1,5 MIla (Pucynok 9.8). JlOmOJHUTEIBHBIN OIBO
Macjlia TapaHTUPYET HAJICKHYI0 padOTy MOAIIMIIHUKOBOTO y3Jla Ha BCEX PEKUMAX
paboThl MacionpuemMHuka. J[isi KOHTpoJst TeMmmepaTypbl BTYJIOK IPEAYCMOTPEHBI
TepMOIpeoOpa3oBaTed  CONMPOTUBICHUS. YPOBEHb Macjia B  MacJOBaHHE
KOHTPOJIMPYETCSl JTaTYUKOM YPOBHS. Y MAaCJIONPUEMHUKOB TaKOW KOHCTPYKIIMU
MMEETCS] HEJIOCTATOK — BCE MPOTEUYKH Yepe3 BTYJIKH MACIONPUEMHHKA CTEKAIOT B Bajl
U HE OTBOASATCA OTTyJa. PernieHue MaHHOrO HENOCTaTKa MOKHO YBHUJIETh Ha
macionpueMHukax ¢pupmsl «Doitt» (Pucynox 9.9).
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Pucynok 9.9 — Macnonpuemauk ¢pupmbl « Dot

9.1.5 Cma3ka omnop JIONaToK HANPAaBJSIONIEr0 amnmapara M Jonacrei
pado4ero koJieca

Hampapnstomuid anmapaTr Ciy>XUT JUisi (POpPMHUpPOBAHUS MOTOKA BOJBI MeEpe.
paboyuM KOJIECOM, a TAaKXe JJIA PEryJupoBaHMs PACcXOJa BOJbI 4epe3 TYpOUHY H
IIPEKPAILEHHS pacXoJa IPU OCTAHOBKE arperara.

JlonaTky MMEXT TpU NOALIMIIHUKA: BEPXHUU U CPEIHUM, PACIIOJIOKECHHBIE B
BEPXHEM KOJIbLIE HAIpPABILIIOLIETO allapara, HWKHUM - B HIJKHEM KOJIBLE
HanpasJysitolero annapara. [loBepxnoctu nang u nepa JIonaTky, KOHTaKTUPYIOIINE
C OIIOPHBIMU BTYJKaMH M YIUIOTHEHUSIMH, MMEIOT HAIUIABKY, BBINOJHEHHYI U3
HepkaBeroled cranu. Paboume MOBEPXHOCTH BTYJIOK JIONATOK BBIIOJHEHBl U3
nosmMepHoro marepuana (marepuaar THORDON - topmon), He TpeOyromero cMa3ku
B Ipouecce 3Kcruryataiui. OT NPOHUKHOBEHUSI a0pa3UBHBIX YacTHUL] MOJIIUITHUKA
nand JOMaToK 3allUIIeHbl MamkeTamMu. B mepuon skcruryatamuu arperata 60-x
rOJIOB BBIITYCKa MAaTEPHUAJI ONIOPHBIX BTYJIOK ITOCTOSTHHO MEHSUICS, IEPBOHAYAIBHO 3TO
ObLI JIPEBECHO-CIIOMCTHIN IJIACTUK, 3aTeM OpoH3a. Ha naHHBII MOMEHT BTYJIKU
BBINIOJIHEHBI U3 CTEKJIOAMOKCUAHOTO0 aHTUPPUKIIMOHHOTO MaTepuara.

Jlomactu pabouero Kojeca BpalllaloTcsl B Kopmyce pabodero koseca. [ns
BO3MO>KHOCTH BpallleHUs1 JionmacTed Ha mamndax yCTaHOBIEHbI BTYJKH, pabouue
MOBEPXHOCTH KOTOPBIX BBINOJHEHBI Tak ke u3 mMatepuajga THORDON (topaoH), He
TpeOyIOIIero cMa3ku B IpoLEcce dKCIUTyaTalli. MOMEHT TpeHus B onopax namng mo
BEJIMYMHE COIIOCTaBUM C THUJAPABIMYECKUM MOMEHTOM. IlodTtoMy cHuxeHHe
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Kod(dduireHTa TpeHHusl MO3BOJIMT YMEHBIIUTh HArpy3KH Ha CEPBOMOTOpP pabouero
KoJIeca, B 3TOM OTHOIIICHHH Matepuan TopaoH (koddduiment tpenus 0,12) Gonee
BbiToZiIecH 4em Oponsza (bpO® 10-1, xosddumument Ttpenus 0,37), koropas
yCTaHaBNIWBajach B OMNOpPHl Ha cTapoM padouyem Konece. OT NPOHUKHOBEHHS
aOpa3WBHBIX YACTHI] TOIITUITHUKA 1Ari() JTOTATOK 3aNUIICHB] YTUIOTHEHUEM.

9.1.6 Cucrema oTéopa mapoB MacJjia

JInst mpenoTBpallleHUsT BBIXO/1A MApOB Macjia U 3arps3HEHUs THIpOreHeparopa
MacjoOM MacJsiHble BaHHBI F€HEPATOPHOTO MOJIIUITHUKA M TOJAMATHUKA CHA0XEHBI
CUCTEMOM OTBOJIa MApOB Macja, KOTOpas pacrojioKeHa B HUIIE MIaXThl TypOWHBI.
[IpencraBnsier u3 ceds ABa IEKTPOCTATHUECKUX PUIbTpa cO IMKahOM yIpaBIICHHUS.
[lepBbIii GuUIBTp OCYHIECTBISIET OTBOJ MApOB Maciia OT TOJIMATHHUKA, BTOPOH OT
reHepaTopHoro noamuinHauka (Pucynok 9.10). ®unbrpa Britouarorcs depes 10-15
MHUHYT IIOCJIE IyCKa arperara U oTkirovarorcs depes3 10-15 MuayT mocie ocranosa
arperara. Cxema ympaBieHus cuctemoit ocymectpisietcs ot CAY T'A.
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9.1.7 Cucrema Texuunueckoro BogocHad:xxenusi (TBC)

Cuctema texuuueckoro BojocHaOxkeHus (TBC) ocylecTBisIeT OXJIaKIeHHE
YCTPOMCTB TEXHOJIOTUYECKHUX Y3JIOB U CUCTEM THAPOArperaTos.

Paznuyaror:

— DKeKTOpHas cxema nuTaHus 3adupaet u3 Bb numb yacte obuiero pacxona,
C MOMOUIBI0 KOTOpOro 3acacbiBaeT u3 Hb ocTaibHyl0 yacTh mOoTpeOHOro pacxona.
DKEKTOpHAsl YCTAaHOBKA MPOCTa U HaJeXKHa B dKCIUTyaTanuu. OHa IpUMEHSIETCS PU
Hanopax 40—200 wm.

— Camoteunoe BojocHabxkenue npumenserca Ha ['DC npu Hamopax ot 12 no
60—70 M m nHa HC, wumerommx HEONMOPOXHAEMBbIM BepXHHMM OacceiiH. Boja
3abupaetcs u3 Bb, u3 cnupanpHoit kamepsl uiau TpyoomnpoBoja. [Ipu Hamopax Belie
40—50 M MOHMKAeTCA MaBJIICHHE C MOMOINBIO PEAYKIIMOHHBIX KJIaraHoB. J[aHHas
cucrteMa npuMmeHeHa Ha Borkunckoit ['DC

— CamoreuHo-cuponnoe Bopocuadxenne mnpumensercs Ha [OC, ecnu
OXJIQJIUTENIM Te€HEpaTopa WIM APYyTrHe BOJONOTPEOMTENN PACIOJIOKEHbl HA 2—4 M
Bbille YMO Bopoxpanwmma. B 3ToMm ciiydae i co3AaHus NEPBOHAYAIBHOTO
BaKyyMa B BEpXHEH TOUKe CU(POHA UCTIONB3YETCS BAKYyM-HACOC.

— Hacochnas cxema nutanus npumensiercss Ha ['9C u HACOCHBIX CTAaHIUSAX MPHU
Haropax a0 12 M u Beime 60—70 M, a Takke HE3aBUCHMO OT Hamopa y HaCOCHOM
CTaHIIMH, TJIe BO3MOKHO OIMOPOXKHEHUE BepxHero Oacceiina. Bona 3abupaercs uz Hb
TOPU3OHTAIBHBIMU WM BEpPTUKAJIbHbIMU-HAacocaMu. I[lycky arperara [momkeH
MPEIIEeCTBOBATD MYCK CUCTEMbI TEXHHUYECKOTO BOJIOCHAOKEHHUS.

Cxema TBC Botkunckoit I'9C npencraBieHa B NPUIOKEHUU A. DIEMEHTHI
cuctembl TBC nipencraiiensl B Tadnute 9.6.

Tabmauna 9.6 — Dnementsl cucteMbl TBC

[Torpeburens Pacxox Boaer Mg Maxcrmansroe pabosee
’ nasnenune, Mlla

TypOWHHBII MOAIUITHUK 36 0,15

Macnooxiagurens MHY 19,8 0,32

Bo3zayxooxyiagureny ruaporeHepaTopa 580 0,5

MacnooxaaauTenu MOANATHIKA 190 05

THIpOTeHepaTopa

MacnooXxaauTeny MoANIHITHAKA 20 05

TUIPOreHepaTopa '

JBa punbTpa rpy0oit OTUNCTKH 306 1

(paboTaroT mapaIebHO)

DuUIbTp TOHKOW OYUCTKH 36 1

9.1.8 MacJsiooxyiaguTe/ib FeHePaTOPHOI0 MOAIIMITHUKA

Macioox/IaiuTea T'€HEPATOPHOro IOANIMIHKMKA pacIojaraloTcs B €ro
MacjioBaHHe. MaclooXJaauTelb pacCcuuTa Ha oTBox 9 KBT moreph mpu pacxone
oxnaxaromeit Bogsl 20 M/ ¢ HauanbHOI Temmeparype 27° C 1 ee Harpese Ha 2 ° C.
Bcero B BaHHE YCTAHOBIEHO 5 CEKIMH, COEIMHEHHBIX MOCIEI0BATENLHO.
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['mapaBnuyeckoe compoTuBieHue mpu pacxoae 20 Mg pasHo 0,01 MlIla.
MaxkcumanibHOe pabouee MaBJICHHE BOABI B MAaCIOOXJAAUTENsX nomyckaercs 0,5
MIIa. Macca onHo# cekiuu 60 kr

9.1.9 Bo3ayxooxJiaguTesb reHepaTopa

Bosnyxooxmagutens — mpegHazHA4yaloTCs IS OXJIXACHUS — BO3/yXa,
IUPKYJIMPYIONIETO B 3aMKHYTBIX CHCTEMax OXJIAKICHUS DJICKTPUUYECKHX MaAIlIHH.
JleiicTBrEe BO3IyXOOXJIAIUTENsl OCHOBAaHO Ha MPHHIMIE TEIUIONepeaadyd MEXKIY
OXJIAXKIAIOICH BOJOW, MPOTEKAroMIe MO TpyOKaM, W TOPSYUM BO3IAYXOM, HX
oborekarommmM. Ha Botkunckoit I'DC ycranosnensl 12 Bo3ayxooxnaaurenu BO-303-
1,7-156764. [lanuble BO3IyXOOXJAMuTENsl TMpeacTaBieHsl B Tabmuie 9.7. Bo
n30eKaHWe  OTMOTEBAHHS  BO3JAYyXOOXJAJAWTENEed TPU  CE30HOM  CHIDKCHHH
TEMIIEpaTypbl BOJBl W W3MEHCHHUM HArpy3Kd Ha TEHEepaTop HEeOoOXOAMMO
PETyIMPOBATH MOAAYY BOABI B BO3IYXO0XJIATUTEIH.

Tabnuna 9.7 — TexHnueckue XapakKTePUCTUKH BO3TyXO0XJIAAUTEIIS

TemmepaTypa oXJ1a)xAaroue BOIbI 27°C..
TemmepaTypa 0XJIaXJICHHOTO BO3AyXa 35°C
Pacxon BoJbI 48 M*/a
Pacxon Bo3ayxa 5,5 m3/c
ITorepn OTBOAMMBIE OXJIATUTEIIEM 152 kBt
Ilepenan Hanopa BOAbI 48 xI1a
Ilepenan Hanmopa Bo3ayxa 140 ITa
HawuOonbIiee pabouee qaBieHHE BOJIBI 0,5 MlIla
Macca oxiagureis 0e3 BOIbI 772 xr

9.1.10 MacJooxJ1aauTe b MOANATHAKA

MacnooxyiaauTenb MOAMATHUKA PACIONOKEH B MacjIOBaHHE MOJIMATHHKA, B
30HE HUPKYJISIAK Macia. Yuceno macnooxsmaaureneit 10: 5 mapayienbHbIX CEKIIUHI 110
2 macnooxnaaurens. MacnooxnaauTens AByXXOAOBOM, paccuuTad Ha oTBoA 18 kBT
TEIIOBBIX TMOTEPh MPH PAacXoie OXIaxmaomeil Bomsl 19 M4 ¢ HadambHOI
TemriepaTypoit Boasl 27° C. MakcumanbHoe paboyee JaBjIeHUE B MACIOOXJIAIUTENSAX
0,5MI1a.

9.1.11 MacJi0-oxy1aANTEILHAS YCTAHOBKA

Macno-oxnaguTenbHas yCTaHOBKA MpeAHa3HayeHa IJis OXJaXJECHUsS Maciia B
CUCTEME PETYJIMPOBAHUS, TAK KaK IIPU MOBBIIIEHUN TEMIIEPATYPBI MEHAETCS BSI3KOCTh
Macia. Ha arperatax Botkunckoii ['D9C ycTraHaBiIuMBalOTCS B KauyecTBE
HKCHEPUMEHTA.

BBonute B paboTy Macio-oXJaJWTENbHYIO YCTAaHOBKY CIEAYeT B TIEPHOJ
TEIJIOTO BPpeMEeHH Tojia (BeceHHe-neTHui nepuon) ¢ 1 mas mo 30 centsOps, 1o mpu
Temriepatype Bo3ayxa Ha yauie +20°C. B ocenne-3umunii mepuos ¢ 1 oktssopst mo 30
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amnpess. Macjo-OXJaJWuTeNbHAass YCTAaHOBKA JOJDKHA OBITh OCYIIEHA, MPOMBITa U
BbIBeIeHa u3 paborel. Ilpu mnoBBIIEHMM TeMIepaTypbl Macia B CHCTEME
perymupoBanus >35°C MOV nomkHa ObITh MyllieHA B pabOTy B MPUHYAUTCIHHOM
NOpAJIKE, HE CMOTPS HAa BpeMs ToJa MU TEeMIEepaTypy OKpPY’KaloIIEero BO3ayXa.
Temneparypa (mo wmacny) orkmoueaus MOY <30°C. Macno-oximagurenbHast
YCTaHOBKA COCTOMT M3 IUIACTUHYATOTO TEIJIOOOMEHHHUKA, ABYX HACOCHBIX arperaTros:
BoAsiHOTO — coenuusierca ¢ TBC (uBet TpyO 3enEHBIN) U MacIIIHOTO — COEUHSETCS C
06akom MHY (uBet TpyO KOpHUYHEBBIN), pacxogoMepa, (puibTpa ceTyaToro Ha JIMHUU
II0JIBO/IA BOJBI M 3aIIOPHOM apMaTypsbl.

JUis BU3yallbHOTO HAOJMIOJEHUS 3a MapaMeTpaMM Macllo-0XJaAUTEIbHOU
YCTaHOBKH yCTaHOBJICHBI:

— MaHOMETPHI (BOASTHON U MacCJSTHBIN);

— TEPMOMETPOM KOHTPOJIUPYETCSl TEMIlIepaTypa BOAbBI M Macja Ha BXOJE U
BBIXO/IE;

— TEPMOMETPOM, COBMEILEHHBIM C BEHTUJIEM KOHTPOJIMPYETCS TEMIlepaTypa
MacJja Ha BbIXOJI€, TOCJI€ MAaCJIOHACOCHON YCTAHOBKH.

9.2 IIlpenMy1iecTBA U HEJOCTATKH.

9.2.1 CpaBHeHue TYPOMHHOIO NOJIIMIIHUKA HA BOASIHOM W MAaCJISIHOM
cMa3Ke, IPEeMMYIIEeCTBA U HEAOCTATKH

[IpeumymiecTBaMu TYpOMHHOTO MOIIUITHIKA HA BOASHOW CMa3Ke SBJISIFOTCS:

— boitee nmpocTasi KOHCTPYKIUS,

— MeHbl11ast METaNIOEMKOCTh KOHCTPYKIIUU;

— OTCyTCTBHE HEOOXOJUMOCTHU B CIIOKHBIX YIUIOTHEHUSX, IPEAOTBPAIAIOINX
MonajaHrue BOJBI M3 30HBI pabouero kosieca B 0a0OMTOBBIM MOIIIMITHUK, a4 TAKXKE
nomnajaHue Maciia U3 MOJAIMIMIHUKA B MPOTOYHYIO YacTh TYypOWUHBI, MPUMEHEHHE
KOTOPBIX YCIIOXKHSIET KOHCTPYKLHMIO TYpOWHBI, & 3HAYUT, CHIKACT HAJIE)KHOCTH €€
AKCILTyaTalluH;

— VYMeHbIIIEHHE KOHCOJIBHOCTH paboyero Koseca TYpOUHBI 3a CUeT
BO3MOXHOCTH 00JI€€ HU3KOTO BHICOTHOT'O PACIIOJIOKEHUSI PE3UHOBOTO TOJIIITUITHUKA;

— CHm>KeHre MacChl Bajla 3a CUET MCKIIIOUEHHS HAPaBIIAIONIETO MosICa;

— CnocoOHOCT, YacTHYHOTO JeMiipupoBaHus BHOpaluii Bajla BCIEACTBUE
AIACTUYHOCTH PE3UHBI;

— DKOJIOTUYHOCTh HKCIUTyaTallMi BBU]Y MTOJIHOTO OTCYTCTBUS Maciia B y3Ji€.

Henocratku TypOMHHOrO NOJIIMITHUK HA BOJISHOW CMa3Ke:

— HeoOxonuma 06MI10BKa Bajia B 30HE MOIIIUITHUKA HEPKABEIOIIEH CTaJbIO;

— Ob6pacTanue 31eMEHTOB MOAIIUITHIKA MOJUTIOCKOM JAPEUCCEeHOH, A1 00PHObI
C JIpeHCCeHON TMPUMEHSIIOTCS pa3jIuvHbIE METOJBI: MPOMBIBKA TPYyOOIPOBOIOB
ropsideii BOJIOM, MPOMBIBKA OOpAaTHBIM TOKOM BOBI, OKpacka TpyO cuctemblr TBC
HIEJIOYHBIMU KPacKamu;

— bonee ObicTpoe Bo3pacTtaHre OMEHMs Bajla TYpOMHBI B XOJI€ dKCIUTyaTalluu y
PE3UHOBBIX MOIIMITHUKOB IO CPABHEHHIO C IPYTUMH THUTIAMH TTOIIAITHAKOB;
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— BbICOKast TPyZA0EMKOCTb PETryJIMPOBKH 3a30POB Y MOANIUITHUKOB KOJIBIIEBOTO
THIIA;

-HemenneHHbI# BBIXOJ MOIIIMIHUKA M3 CTPOst (CrOpPaHHWE PE3HWHBI) MPH
BHE3AITHOM TIPEKpAIlEHUH IOJa4l BOJISHONH CMa3Kd HIM €€ HEJOCTaTOYHOCTH
BCJIC/ICTBUE TIOXOM TEIJIONPOBOAHOCTH PE3UHBI.

Henocratku TypOMHHOTO MOIIIAITHUK Ha MACIISTHOM CMa3Ke:

— CyIecTBYIOT yT€UKH Maclia,

— Maco- moskapoomnacHas cpeja.

— TIpocToTa, ya100CTBO M HAJAEKHOCTh DKCIUIyaTAllUH BCICACTBHE OTCYTCTBUS
HEOOXOMMOCTH B PsIJIE BCIIOMOTATEIBLHOTO 000PYI0BAHMS ISl CMa3KH IO IIIAITHHKA
(unpTpa 1 T.IL.);

9.2.2 IlpeumymecTBa u HexocTatku cucrtem TBC

CamMoTeuHoe BOJOCHAOXKEHHE HE TPeOyeT CHEeNMaTbHOTO0 O0OpYIOBaHUS IS
ocyulecTBiIeHUs nmutanusa cuctemsl TBC, HO HE MOXKET NPUMEHSTHCS HAa CTAHLMSIX,
rie 00JbII0e U3BMEHEHHUSI OTMETOK BepxHero Obeda

HacocHas cuctema 3aBUCHUT OT AJIEKTPOINUTAHUSA U OT TEXHUYECKOTO COCTOSIHUS
neurateneir. Tak ke TpeOyeTcss yYHUTBIBATH MNOTPEOJICHUE 3IEKTPOIHEPIHU
JIBUTATEJICH.

DKEKTOpHAsl CXEMa HE UMEET HEAOCTATKOB 110 CPABHEHUU C APYTUMU CXEMAMU
nutanus cucteMbl TBC: nmpocTta u HaJiexHa.
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HNPUJIOKEHUE A

AHaau3 HCXOAHbIX JAaHHBIX

Tabmuma A.1 — Psa ruaponorndeckux HaOmoaeHni 3a pekoit Karyns

Pacxompl B KyOMYECKHUX METPax B CEKYHIY
I'on I Il " | v \% Vi Vil | VI IX X | Xl | XII QFOA_
1932| 202|192 | 187 | 264 | 1162| 1439| 1298| 994 | 610 | 517 | 297 | 239| 617
1933|177 172|177 | 470| 964 | 1004| 917 | 947 | 500 | 307 | 262 | 202 | 508
1934|197 | 187|182 | 189| 1245| 1665| 992 | 984 | 600 | 477 | 297 | 227 | 604
1935| 157 | 157 | 182 | 285| 1442| 1508 | 1082| 692 | 407 | 287 | 212| 177 | 549
1936| 177|171 | 167 | 203 | 699 | 2724 | 1494 | 1006| 587 | 397 | 286 | 207 | 677
1937|169 | 167 | 172 | 253 | 1229| 2287 | 1479| 911 | 680 | 436 | 257 | 202 | 687
1938|182 | 177|177 |530| 1956| 1640| 1867 | 1138| 790 | 577 | 297 | 212| 795
1939|161 | 160 | 167 | 283 | 1532| 1475| 1588 | 864 | 442 | 376 | 231 | 187 | 622
1940| 190| 180| 170| 348 | 1088| 1709| 1022| 995 | 600 | 457 | 297| 222 | 607
10 |1941|197|186| 175|433 | 1549| 2108| 1369| 891 | 700 | 557|417 | 234 | 735
11 1942|174 171| 179|223 | 975 | 2168| 1301| 1059| 592 | 427 | 262 | 206 | 645
12 | 1943|162| 162|171 | 333| 1137| 1783| 1072| 876 | 472 | 327|233 | 186 | 576
13 | 1944|164 | 161|168 | 286| 1193 | 1797| 1400| 769 | 563 | 377| 249| 196 | 610
14 |1945|150| 149|164 | 353|1134| 918 | 714 | 727 | 372 | 276|197 | 173 | 444
15 | 1946|261 | 226 | 215| 374 | 891 | 2258| 1753| 1216| 796 | 756 | 486 | 325| 796
16 | 1947| 177|167 |177|348| 1268| 2120| 1985| 1129| 673 | 447|281 | 107 | 740
17 | 1948|157 | 156 | 167 | 348 | 1064 | 1777| 1356| 837 | 452 | 367|218 | 177 | 590
18 | 1949|163 | 161 | 167 | 333| 1228| 1858| 1307| 793 | 512 | 346| 231 | 187 | 607
19 | 1950|165|161|172| 188| 1668| 1644 | 1025| 863 | 563 | 327 | 239| 187 | 600
20 [1951|148|147|162| 333 | 1184 927 | 860 | 582 | 332 | 271| 197|170 | 443
21 |1952|168| 165|177 | 258 | 1440| 2314| 1796| 1056| 602 | 337| 244|191 | 729
22 | 1953| 157| 155|167 | 236| 1157 | 1228| 856 | 646 | 432 | 296| 220| 181 | 478
23 [1954|167|157| 170|227 | 1319| 1246| 822 | 692 | 500 | 376| 252| 199 | 511
24 |1955|182|143| 136|314 | 1785| 2028| 1359| 835 | 679 | 481| 275| 213 | 703
25 [1956| 165| 159|167 | 333 | 1229 1859| 1312| 797 | 509 | 104 | 227 | 192 | 588
26 | 1957|207 | 216|194 | 264 | 742 | 2127| 1193| 1117| 634 | 483 | 265| 215| 638
27 |1958|207|197| 148|296 | 1169| 2218| 2421| 1392| 825 | 502| 332| 247 | 830
28 [1959|175|169|178|418| 1204| 1670| 1304| 858 | 580 | 379| 253 | 227 | 618
29 (1960 177|182|212|285| 817 | 2218| 1857| 1257| 705 | 436| 284 | 201 | 719
30 |[1961|282|247| 220|524 | 1259| 2007 | 1449| 1140| 700 | 466 | 342| 327 | 747
31 | 1962|167 | 162|174 | 348 | 1440| 1163| 792 | 718 | 427 | 306 | 276| 228 | 517
32 | 1963|162 | 143|167 | 213 | 805 | 1663| 945 | 685 | 437 | 326| 311| 208 | 505
33 [1964|150| 162| 172|253 | 909 | 1633| 1157| 799 | 402 | 286| 242| 192 | 530
34 |1965| 224| 218|187 | 303| 1320| 1205| 872 | 713 | 560 | 506 | 346| 354 | 567
35 [1966| 151|154 | 174|297 | 941 | 3107| 1729| 925 | 572 | 376| 246| 196 | 739
36 | 1967|189 | 187|187 | 363| 960 | 918 | 1327| 1196| 500 | 511| 280| 216 | 570
37 [1968| 151|154 | 174|343 | 2725| 961 | 959 | 661 | 382 | 295| 235| 196 | 603

OO NOOPD|WN| |
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Oxonuanue Tadmuner A.1

- Fom | | i v Vv VI vIE v | IX X | XI | XI | Qrop
38 |1969|187|173|171|312|3076| 2677| 1751| 984 | 715 | 593 | 351| 267 | 938
39 |1970|187|169|150| 363 | 1443| 2033| 927 | 1021| 600 | 521 | 296 | 207 | 660
40 | 1971|169|162| 169|324 | 1377| 2143| 1478| 806 | 507 | 346| 241 | 174| 658
41 | 1972|187 |157|162| 383 | 1343| 1845| 1004| 773 | 532 | 376| 238 | 197 | 600
42 | 1973| 177|169 | 174|443 | 1074| 2668| 1518 931 | 562 | 376| 262| 208 | 714
43 | 1974| 152|152 | 167|443 | 946 | 813 | 748 | 580 | 365 | 278|196 | 172 | 418
44 | 1975|148 | 152 | 168| 234 | 718 | 2417| 1218| 780 | 421 | 444| 264 | 167 | 594
45 | 1976| 191| 206| 206 | 264 | 1356| 1297| 961 | 799 | 507 | 514 | 254| 217 | 564
46 |1977|213|210|211|482| 1112| 1684| 1141| 1010| 541 | 527| 333 | 243 | 642
47 | 1978|194| 202|189 | 425| 919 | 1365| 907 | 817 | 315 | 350|237 | 174 | 508
48 |1979|195|185|174| 269| 1180| 1821| 1071| 742 | 590 | 457| 382| 218 | 607
49 |1980| 185|180 185| 251 | 1390| 1524| 1078| 700 | 538 | 356| 261 | 194 | 570
50 | 1981|184 | 168|168 | 366 | 1407| 1249| 859 | 638 | 503 | 350 | 215| 202 | 526
- Quec | 180|173 |176| 324| 1263| 1758| 1254| 887 | 548 | 405| 272| 209| 621
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BoanosHeprernyeckune pac4érsl

IHPUJIOKEHUE b

Tabmuma b.1 — Pe3ynprarsl pacuéra sSMIUPUYECKUX KPUBBIX 00€CTIEUEHHOCTH

Cp. MEXeHb

Cp. ronoBoit

Cp. noJ0BOIBE

0,
m P.% Oron Fon Duon Ton Qoo Tox

1 2 938 1969 2122 1969 430 1946
2 4 830 1958 1800 1958 389 1961
3 6 796 1946 1676 1966 368 1938
4 8 795 1938 1652 1952 362 1941
5 10 747 1961 1650 1938 346 1969
6 12 740 1947 1626 1947 345 1977
7 14 739 1966 1548 1973 344 1958
8 16 735 1941 1537 1960 337 1965
9 18 729 1952 1530 1946 314 1932
10 20 719 1960 1502 1955 312 1970
11 22 714 1973 1481 1936 310 1960
12 24 703 1955 1479 1941 310 1957
13 25 687 1937 1477 1937 309 1979

14 27 677 1936 1464 1961
15 29 660 1970 1451 1971 304 1967
16 31 658 1971 1376 1942 303 1955
17 33 645 1942 1365 1939 297 1959
18 35 642 1977 1356 1970 297 1947
19 37 638 1957 1327 1968 296 1973
20 39 622 1939 1300 1950 295 1976
21 41 618 1959 1299 1956 295 1934
22 43 617 1932 292 1937
45 610 1944 283 1933
1290 1944 279 1942
1283 1975 279 1972
1259 1959 274 1936
27 53 604 1934 1259 1948 271 1966
28 55 603 1968 1241 1972 271 1944
29 57 600 1950 1237 1977 270 1981
30 59 600 1972 1223 1932 269 1980
31 61 594 1975 1222 1934 268 1952

32 63 590 1948 1217 1943
33 65 588 1956 262 1971
34 67 576 1943 1204 1979 261 1962
35 69 570 1967 1181 1935 261 1978
36 71 570 1980 1173 1980 256 1954
37 73 567 1965 1125 1964 256 1943
38 75 564 1976 1103 1976 255 1948
39 76 549 1935 1100 1967 251 1939
40 78 530 1964 1038 1981 250 1950
41 80 526 1981 1028 1962 250 1975

42 82 517 1962 1028 1965
43 84 511 1954 241 1968
44 86 508 1933 1020 1954 241 1974
45 88 508 1978 1002 1978 233 1935
46 |90 |7 505 | 1968 | 972 1953 232 1964
47 92 478 1953 958 1933 232 1956
48 94 444 1945 888 1951 231 1953
49 96 443 1951 873 1945 229 1945
50 98 418 1974 772 1974 220 1951
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Tabnuna b.2 — CpaboTka-HanogHEeHUE BOIOXPAaHUIUIIA B MAJIOBOJHOM TOTY

Mecsit | Qmon | Q dunbt QB Qxomcopoc | Qmec | QHB | QBXK | V Hau dV | Vkon | Zwuau Z KOH Zcp Z Hb H N | Nrap
10 324 1 173,2 0 497 498 350 2,19 | 0,05 | 2,14 | 480,00| 479,30 | 479,65 | 410,16 | 68,77 | 292 | 292
11 309 1 3115 0 620 621 350 2,14 | 0,08 | 2,06 | 479,16| 477,98 | 478,57 | 410,69 | 67,16 | 356 | 356
12 206 1 500,2 0 706 707 350 2,06 | 0,23 | 1,93 | 477,72 475,77 | 476,74 | 411,06 | 64,96 | 392 | 392
1 160 1 576,1 0 736 737 350 193 | 0,15 | 1,77 | 475,42 | 473,04 | 474,23 | 411,19 | 62,33 | 392 | 392
2 141 1 556,99 0 698 699 350 1,77 | 0,15 | 1,62 | 472,68| 470,20 | 471,44 | 411,02 | 59,70 | 356 | 356
3 166 1 427,76 0 594 595 350 162 | 0,11 | 1,51 | 469,92 | 467,85| 468,89 | 410,58 | 57,59 | 292 | 292
4 214 1 2412 0 455 456 350 1,51 | 0,06 | 1,44 | 467,71 | 466,45| 467,08 | 409,98 | 56,38 | 219 | 219
5 807 1 -457,3 0 349 350 350 1,44 | -0,12| 1,57 | 466,44 | 469,06 | 467,75| 409,53 | 57,50 | 172 | BXK
6 1662 1 -1312,45 0 349 350 350 1,57 | -0,35| 1,92 | 469,05| 475,62 | 472,33 | 409,53 | 62,09 | 186 | BXK
7 944 1 -594,35 0 349 350 350 1,92 | -0,16 | 2,08 | 475,61 | 478,24 | 476,93 | 409,53 | 66,68 | 199 | BXK
8 684 1 -334,45 0 349 350 350 2,08 | -0,09 | 2,17 | 478,24 | 479,65| 478,94 | 409,53 | 68,70 | 205 | BXK
9 436 1 -86,45 0 349 350 350 2,17 | -0,02 | 2,19 | 479,65| 480,00 | 479,83 | 409,53 | 69,58 | 208 | BXK

Ta6nuna b.3 — CpaboTka-HanoJHEeHWE BOJAOXPaHUIUIIA B CPEAHEBOTHOM 01y 110 crioco0y 1

Mecsit | Qmon | Q dunbet QB Qxomcopoc | Qrc | QHB | QBXK | V Hau dv V koH | ZHau Z KOH Zcp Z Hb H N | Nrap

10 346 1 173 0 519 520 350 2,19 | 0,05 | 2,14 | 480,00 | 479,30 | 479,65 | 410,26 | 68,67 | 305 | 292
11 321 1 3115 0 633 634 350 2,14 | 0,08 | 2,06 | 479,30 | 477,98 | 478,64 | 410,74| 67,18 | 364 | 356
12 210 1 500,2 0 710 711 350 206 | 0,13 | 1,93 | 477,98 | 475,77 | 476,87 | 411,08 | 65,08 | 395 | 392
1 164 1 576,1 0 740 741 350 1,93 | 0,15 | 1,77 | 475,77 | 473,04 | 474,41 | 411,20| 62,48 | 396 | 392
2 145 1 556,99 0 702 703 350 1,77 | 0,15 | 1,62 | 473,04 | 470,20| 471,62 | 411,04 | 59,86 | 360 | 356
3 168 1 427,76 0 596 597 350 162 | 0,11 | 1,51 | 470,20 | 467,85| 469,03 | 410,59 | 57,72 | 294 | 292
4 308 1 241,2 0 549 550 350 151 | 0,06 | 1,44 | 467,85| 466,45| 467,15| 410,39 | 56,04 | 263 | 219
5 1228 1 -457,3 0 771 772 350 1,44 | -0,12 | 1,57 | 466,45 | 469,06 | 467,75| 411,33 | 55,70 | 367 | BXK
6 1858 1 -1312,45 0 546 547 350 157 | -0,35| 1,92 | 469,06 | 475,62 | 472,34 | 410,37 | 61,25 | 286 | BXK
7 1307 1 -594,35 0 713 714 350 192 | -0,16 | 2,08 | 475,62 | 478,24 | 476,93 | 411,09 | 65,13 | 397 | BXK
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Ta6muma b.4 — CpaboTka-HarmoaJHEeHHE BOJOXPAHUIIUINA B CPEAHEBOIHOM TOIY IO CIIOCO0Y 2

Mecsit | Q mon | Q ¢dwmnbt Qs Qxoncopoc | Qmc | QHB | QBXK | V Hau av V koH | ZHau Z KOH Zcp Z Hb H N N rap
10 346 1 149,1 0 495 496 350 2,19 | 0,04 | 2,15 | 480,00 | 479,40 | 479,70 | 410,15 68,83 | 292 292
11 321 1 295,9 0 617 618 350 2,15 | 0,08 | 2,07 | 479,40| 478,15 | 478,77 | 410,68 | 67,38 | 356 356
12 210 1 491 0 701 702 350 2,07 | 0,13 1,94 | 478,15| 475,99 | 477,07 | 411,04 | 65,31 | 392 392
1 164 1 565 0 729 730 350 1,94 | 0,15 1,79 | 475,99 | 473,34 | 474,66 | 411,16 | 62,79 | 392 392
2 145 1 545 0 690 691 350 1,79 | 0,15 1,64 | 473,34 | 470,58 | 471,96 | 410,99 | 60,25| 356 356
3 168 1 418 0 586 587 350 1,64 | 0,11 1,53 | 470,58 | 468,31 | 469,45 | 410,54 | 58,18 | 292 292
4 308 1 323 0 631 632 350 1,53 | 0,09 1,44 | 468,31 | 466,45 | 467,38 | 410,74 | 55,92 | 301,9| 219
5 1228 1 -879 0 349 350 350 1,44 | -0,24 | 1,68 | 466,45| 471,30 | 468,87 | 409,52 | 58,63 | 175,1 | BXK
6 1858 1 -1509 0 349 350 350 1,68 | -0,40 | 2,08 | 471,30| 478,35| 474,82 | 409,52 | 64,58 | 192,8 | BXK
7 1307 1 -395 0 912 913 350 2,08 | -0,11 | 2,19 | 478,35| 480,00 | 479,17 | 411,93 | 66,52 | 519,0 | BXK
8 793 1 0 0 793 794 350 2,19 | 0,00 | 2,19 | 480,00| 480,00 | 480,00 | 411,43 | 67,85 | 460,3| BXK
9 442 1 0 0 442 443 350 2,19 | 0,00 | 2,19 | 480,00| 480,00 | 480,00 | 409,92 | 69,35 | 262,2| BXK
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