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PYKOBOASUIHHE JOKYMEHT

MHCTPYKITH
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PI 39-0147323-339—89-P

Cpok BBenenus ycrtaHopaexw ¢ 15 mas 1989 r, Beoanrcya snepsble
Cpox nencrrua o 15 maa 1992 1.

Hacrosimuld PVKOBOASIIIHME LOKVMCHT PACIPOCTPAHSICICH HA
IPOEKTHPOBAHHC HOBBLIX, @ TAKAC PEKOHCTPYKHHIO H IKCIHJIYATA-
LHIO JIEHCTBYIOIHX CHCTEM HedTC a30chopa mecTtopox et 3a-
NaaHOn CUOUPH H PerJaMCHTHUPYET HPOBEILCHHEC MCPOHPHATHH 1O
341UUTE  OT KOPPO3HH TPYOONPOBOIOB CHCTEM  HCPTE a30CH0p
B 3dBHCHMOCTH OT (PHIHKO-XHMHUYCCKHN UBOMCTB H [H/IPO (HHAMY
UECKOTrO PeKHMA TeUEeHHSA HPOJTYVKIIHKN ChBAXKHH.

B HMHCTPVKIIMA He paceMaTpHUBAKOTCS BONPOCHI 3alllHIbL 1PY-
OONPOBOTOB OT HAPYKHOH KOPPO3HH, 4 TAKXKC HPDHMCHCHHA 34-
HIHTHbLIX HHOKPBHITHH.

i. ObUIHE TMTOJAOKEHHS

|.1. B 3BdA311 ¢ OTCYTCTBHCM CTAHJLAPTH3O0BAHHOH TCPMHHO-
JOTHH 110 BOHPOCAM JIBHXXCHHS BOJOHeMTEra30Bbix CMCCCH L 19
YOPOUICHHA HM3JOAKCHHA MATePHANA B JAHHOM PYKOBOJNSALULCM J10-
KYMEHTE NPHHATBLI HEKOTOPLIC TCPMHHDIL.

1.2. Cucrema Hedreraszocbopa - 310 PA3BETBJACHHAA TEPMC-
TH3UPOBAHHAA CHCTEMA HCPTCrazonpoBo/0B, COCIHHAIIAAY KVCThI
CKBA»@HH W NYHKT cOOpa HedTH.

.3. ¥Y3aamu cucteMbl Hedrerazochbopa ABAAIOTCH: HYHKT ¢HO-
pa HedTH, TOUKH U3MCHEHHH MACCOBOIrO PaCXojla raldoXUAKOCTHOH
CMECH, KYCTbl CKBAXHH.

1.4. Cucrema TpybONpoOBOJAOB, COCAHHSONULAA JIBA COCCIHHX
y3J1a,  Y4aCTOK HedTerazonponond.

[.0. Y4acTOK MOXeT COCTOAATb H3 OJHOro rpybounpoboja
OAHOTPYOHAA CcUCTemMa, ABYX NAPaJICJNbHO NPOKJAAABIBACMbBIX TPY-




ConpoBOAOB — ABVXTPYJHAasl CHCTeMa. YUacTKU, UMelciiiue GoJgee
ABYX napaJuie/ibHbiX TPpyOONpPOBOAOB, MOLYT TDHMEHATHCH JHIIb
B MCKJIOUHTENbHBIX CJyuyasX.

1.6. B cucreme HedTeraszocéopa MOXKHO BbiAeJHTb TPyOOMpo-
BOAbl OT KYCTOBR A0 cOGopHoro tpyGonpoBoaa — BblKHIAHbIE JIMHHY
H COOpPHBbIH TPYOONpPOBOA-KOMJIEKTOP, B KOTOPOM MOXHO TaKXe
BBIAEJNUTh YUaCTOK OT NMVHKTa cbopa no O6auxKaKnileid Bpe3KH C Kyc-
T2, — YUYACTOK, NPHMbBIKAIOLILUY K NMYHKTY cbopa.

1.7. Hanpasseune Hedreraszocbopa — cucrema HedpTeraso-
IIpOBONOB THIA «AepeBO» (puc. 1), cocrosuias H3 HECKOJBKHX
KveTtoB (K. I, K. 2, K. 3, K. 4, K. O), BbIKHAHBIX JIHHHH OT HHX
(K. | — 7. LK. 2—T1. 1, K.3—T.2,K.4—T1. 3, K. 5 — 1. 3),
OCHOBHOro KoJsijsiektopa (t. 3 — 7. 2 — 1. 1), nyHkra c6opa (IIC)
H OJHOrO yuyacTKa, npUMbiKauiero K nyHkry céopa (1. 1 — I1C).
Ha panHOM HanpasJieHUH He@rerasocb6opa Ha yyacTKe, NPHUMBI-
KaiolleM K NYHKTY cbopa, npuMeHeHa ABYXTpYOHasi cHcTeMa.

oK. 1 K.J o KD
7.2 T.J, 1
-y > K. 4
Puc. 1

1.8. llna kaxporo HanpasJjieHHfi HedTerasoc6opa AJHHO¥H
BETBH Ha3blBaeTcsl pacCTOAAHHE MO Tpacce HedTeraszonposoga oOT
Haubonee yaaJeHHOIO0 KycTa CKBaXXHH N0 NYHKra c6opa (44
HamnpaBJieHHs, NMpeACTaBJA€HHOro Ha pHC. |, JAJHHA BeTBH — 3TO
pacctofiHHe K. 9 — T. 3 —T. 2 — 1. 1 —[1IC).

1.9. Texnonoruueckuit mnpouecc c6opa U TpaHcnopta HedTH
COMPOBOXAaeTCsi KOppo3HeH BHYTPEHHEH NOBEPXHOCTH Hedrera-
30MpOBOAOB, O0YC/OBJIEHHOH C/eAYIOIHMH (PaKTOpaMH:

Ha/lHuUueM B TMPOAYKUHH CKBa>XHH MHHEpaJ/iH30BAHHOH BOJbI
B BHJe OTIeJbHOH (pa3bli;
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BLICOKOH ATPECCHBHOUCTBIO HONVIHO L100LIBACMOH BO/Ibl, HA.TH
YHEM B HCK  CCPOBOIONO G, NEICKHCTOND 1333, CVAbparBoceTa-
HABJAHBANILIHX DAKTeDHR

BOIV A HDLIM ITONAZAHHC Y B Hed 1ot 430c060pHble TPYOOIPOBO, LI
ATMOCIRHOT0 KHCTODO, L,

CKOIICHHEM HE HHARHCH 0OpP3VIOHICH TRYOOUPOBOLOR PhiN.IbLIX
OCHIROB, VCHIHBAIONMY  O0IIVIO  [eTePOICHHOUTH  HTOBCDXHOC!T 1
H HHTCHCHOUILHPVIOHUXY  POHECC LICKTPOXHMHICCROIT KOPPO 3

L.10. Jlag peroTBpaulicHust KOPPO3HH  MUINT  HPHMUCHSITHU S
TeXHOJOMHUCCKHE METOAL ¥ HHI HOUPORANHE,

[ Texnoaoruyeckde MeToJbl 3alllMThl OT KOPPO HH  BK.IIO-
AT B CeOH KOMILICKC MCPOHPHATHH, 00CCHOUHBAKLIHY aHTHKOD-
DO3ZHOHHBIH  THIPOJAHHAMHUCCKUHE  DCKHM  TOUCHHS KM IKOCIH B
HEPTEra30npoBoOLax

.12, AHTUKOPPO3HOHHBLIK DemHV reueHHd o0CCICUHBACT Bbl-
HOC CKOMTCHHWH BObl M3 34CTOHHBIN 30H U JIBHAKCHHC KHIAKOCTH
B BUAC OAHOPOIHOH BOJOHCPHTHAHON HIH [a30KHIKOCTHOR IMYJIbCH!.

L1353 Muruburopras samumia HehTei 030HPOBOJOB HPHMEHACT-
CA B CJAyUdsX, Kor,jla NPUMEHCHHC TEeXHOJOTHUYCCKHX METO.10B He-
BO3MOXHO HIH HEIP@HEKTUBHO.

2. TPOEKTUPOBAHHUE AHTHKOPPO3UWOHHOMU 3ALLUTHI
TPYBONPOBOAOB CHCTEM HE®TEIA30CBOPA

2.1. B npoekrax oOycTpouctTBa HedPTAHBIX MECTOPONKACHUN
AOJXKHA NpeilycMarpuBaTbCd 34dlllUTA OT KOPPO3HH HedTeraso-
cOOpHBbIX TPYOONPOBOLOB.

2.2. B npoekre paspaboOTKH MECTOPOXK/IACHHA U B 3aJdHHH Ha
[IpOEKTUPOBaHue TpyobonpoBOA0OB CHCTEMbl Hedrerazocbopa 4041 XK-
Hbl COAepXKaThbCH JAaHHble O Haaduud B Boae vouo C[7, HCO7,
Ca®", a Takxe rokasate/lb KOHUEHTPallHH BOLOPOAHBIX HOHOB pH.

2.3. Jlass nNpUHATHA pelleHHs O HeoOGXOAHMOCTH MNPHMEHEHHS
3aULATHBIX MEPONPHATHH B COOTBETCTBUK C nipuiaoxenuem | pac-
CUUTHIBAETCHA 3HAUCHHEe KO3(P(PHUHCHTA K, YUHTLIBAIOUIEro BJIHS-
HHE Ha CKOPOCTb KOPPO3HH XUMHUUECKHUX (PaKTOPOB.

2.4. 3ailiuTa oT Koppo3uu obsizatenbHa npu K,>0,25, npuuem
AN OOBOJAHEHHOCTH npoAyKUHH n<T0,7 npu K3 u aaa n>0,7
npd K,<C1,0 B nepayio ouyepeab NPHMEHATb TEXHOJIOTHUECKHE Me-
TOJAbl 34ULHUTHI.

2.5, 3anpoekTupoBaHHasi cuctema HedTerazocbHopa A0MXKHA
ofecrneyBaTh KOMIUIEKCHOE TPUMEHEHUE TEXHOJOTHUECKHUX METO-
NOB U MHTHOUTOPHOH 3alIHThl OT KOPPO3HH.
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2.6. Ha pasuptX 31apnax NpPOCKTUPOBAHHA [IPUMEUAOTCH pPas-
JAUMHBIC TEXHOJOTHHYECKHUE MeTOAhi

npu  pazpaboTKE reHepajbHold CxeMbl OBVCTPOHCTBE MECT-
DOMACHUS — OFPAHHYEHUT JAAkHLI BerBH HedTecHopa Aas 05eC-
NeYEHHA AHTHKOPPO3IHOHHOIO PeKHMA TCHEHHA HA BCOX YHACTKAX,

npd BpIOOPE BAPHAHTA cUCTeMLL HedTeraszocdopd -— upuMete-
HHe JBYXTPVOHOH CHoeTeMbl HeDTerazocHopa Ha HEKOTODLIX V4a-
CTKaX B uHeqsix odeciedenns LauTenbroro (10 60-—80Y%, spemerny
IKCIAVATAUAN MECTOPOAKACHHA) CVILLECTBOBAHHA AHTHKOPPO3HOH-
HOTO PEXHMaE TeyeHHst XXHIAKOCTH R Tpybonposoiax,

NP BbINOJHEHHH THAPABIHUECKOTO pacyeTa TpyOboupoBOLOB —
HDHMEHEeHHe  JHAMeTPOB, O0ECHeUHBAIOUIHX  AHTHKOPDO3HOHHDIH
DEMHM TCUEHUSI Ha KOJAJCKTOPE M Ha VUaCTKaXx, HPUMBLIKAOUINX
K TTVHKTYV cBopa.

2.7, I vUacTKOB, HA <OTOPBIX HEBO3MOKHO IIPUMEHEeHHE Tex-
HOAOT AUECKHX MeTO10B 32UiHTh B TeUYEeHHe BCero nepHosa 3KC-
HuVA T GUHH, & TAKAKE AJs Tex, HA KOTOPbIX B HAYaJ bHbIH M KOHEY-
ML 0CCHOABL 3KCIAyaTaldy 1alAAaeTCH KOPPOIHOHHBIA PEIKUM,
B ITH0OERThE OOYCTPOHCTBA 3aKJ1&1biBAETCHd HHIHOWTOpHAS 3alUHTA.

2.8, 1lpu paszpaborke :eHepaJbHOH ¢XeMbl OBYCTPOHCTBA HO-
BbiX MECTOPOMKACHHH, 8 TAKMKE [IPH PDEKOHCTPYKUMH CHCTeM HeTe-
razocbopa 3IKCIJIYATHPYCMbIX MECTOPOXICHUH, CpeaHHil AeOuT
KVCTa KOTOPbiX He Meree 200 m°/cyT, nvHkTh c6opa nedtun (JAHC,
KCIHL, YIICBI) paccraBasiiorcsl ¢ yY4eTOM MAaKCHMAJbHOH JJHHbB]
BETBH.

MakcumanbHada 1JUHA BETBM pACCUHTBIBAETCS CJA€LYIOUIHM
o6Gpa3oM:

2.8.1. Mcxons u3 (BDH3HKO-XMMHUECKMX CBOHCTB He(TH, ra3a
¥ BOJbl, CPEAHEro pacxona KHUAKOCTH, coOUpaeMOn ¢ OJAHOTO Ha-
npabsienust vedtecdbopa, n oOBOIHEHHOCTH NPOAVKLHMH TIpH Makx-
CHMyME J100bluy {TO €07Thb B MOMEHT, JJIT KOTOPOTrO NPOEKTHPYETCH
cucTema Hedrerazocdopa), pacCUHTLIBACTCSH YCJOBHWIH JHAMETp
rpybonpoBoaa, obecneydBarlllHH AHTHKODPO3HOHHBIH  DEXHM
TeUeHHA KHUIKOCTH:
apu p,; << 20 Mlla-c

[Qcm "\?2*0?33 pg,SBB (___ﬂ 10,96ﬁ2 + 9,943 _“_ 1)0,659 ]0‘441

n — (1)
5,2540.0.17! [g (pH . pa)l{],SbB ( *

Dxp —

npu u, > 20 mlla-c

0615 _.0,231 0,404
QL'M pi V 3
D”“ = [ 0.4] }1 : 0.205 . 2,226 > ] ‘ (-2’
, g 2UD . -
1,91607 [ g (ps — ps)| " €



rae P, —— JIMHAMHUCCKAS! 2d3k0CTh OC3BOJIHOH JICTas3HPOisdH-
HOM hedTH, Mila-C,
@y = OODBEMHDBIE CORYIULHBIH PACXOL CMeCH, M’ /C;
V. Voo KOIP@UHILHCTHTT  KHHCMATHUYCCKOH  BA3KOCTH  CPe/Lbl
W HedTH, COOTBOTCTBCHHO, M™/C;
Ocy P8y 5, P [IOTHOCTDb CPEAbL, BOAbL, IMVJALCHH # HCPTH, COOT-
BCTCTBEHHO, KI'/Mm*:
B - pAacCXoaHOe Ta30Co1epKIHHE,
0 — MNOBEPXHOCTHOC HATHKCOHHC Ha rpapnite HepTh BO-
na, H/m;, |
=981 — vekopesnHe cBOOOAHOTO NAJACHHUS, M/C .
Popmyiabl Aa8 pacdeTa BEJAWUHH, BXOJAAUIMX B BbiPA/AKCHHH
(1), (2), npuBeJA€Hbl B HDHJIOKCHHH 2.
2.8.2. losyuenHoe syaveHHe vCJIOBHOTO AHAMCTPA HCHOJAbL3Y-
eTCs B (POPMVJIC I DACUeT:H MAKCHMAJILHOHW Lkl Bernid Hed-
TecHopa

o

| APD d U —B)

. \.._?‘ -
SQ{'M (¥ Aew

rae AP — nepenaa nasaeHusd va setrsu. lla;
Aew — KOIPOUUHCHT THAPABAHUCCKOrO CONPOTHBACHHA CMECH,
pacCcuuThiBaeMbldi B cootBetrcTBUH ¢ BOH 2.38--85.

2.8.3. 3HaueHue MAKCUMAJLHOHW JLAHHBL BeTBU L4 ABJSICTCSH
DACCTOAHUEM OT IYHKT4 cOopa 710 Haudbolee ViajteHHOro KyCerd,
NPOAYKIIHA KOTOPOTo cOOUpAeTCs Ha AaHHBIH IIYHKT. PaccTanoska
MYHKTOB cOopa ¢ JUMHTHPOBAHHOH IJIHHOH BETBH oOecrieynBaet
pabory TpyObOINpOBOJAOB B  AHTHKOPPO3HOHHOM  pCXHME  Hi
85—1009 yuacTkoB cHCcTeMbl HedTerazocbopa, ToO €CTh MO3BO-
asier HauboJiee 3PPEKTUBHO HCMOJIb30BATh TEXHOJOTHUCCKHE ME-
TOAbL 32LUHUTHL OT KOPPOIUH.

2.8.4. Pelienne 0 pacCTaHoOBKe TNYHKTOB €0Opa -— KOJHUYECTBE
NYHKTOB, JUIMHE BEeTBH, KOJHUCCTBE MapaJiaedibibix TPYOONpPOBO-
AOB H Ap. AOJAMHO NPHHUMATHCH HA OCHOBAHHH TEXHHKO-3KOHO-
MHUYCCKOI0 pacueTa ¢ yYeTOM 3KCIIYATALUHOHHBIX 3aTpaT Ha MHIH-
OUTOPHYIO 3AlLHTY.

2.9. B coorBerctBur ¢ BHTII 3---85 3anpoekrupoBaHuas cuc-
TeMa He@dTerazocbopa AOMKHA obeciieydBaTh 34ULUTY OT KOPPO-
3UM B UIMPOKHUX [Ipefesiax U3MEeHeHUs napamerpoB padOTbl TPYy-
60NpOBOAOB, OOYCJAOBJEHHbLIX AUHAMHKOH pa3paboOTKH MECTOPOXK-
AeHusA. TexHONIOrHyeckon OCHOBOM 3TOr0 TpeDOBAHHA SABASETCH
MPUMEHEeHHEe Ha HEKOTOPbLIX yuacTKaX ABYXTPYOHOH cuCTembl CHO-

pa BMecTOo oAHOTpyOHOH. [lpu 3tom 60809 BpemeHu pazpabor-
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KH MECTOPOXJACHHA DEMHM TEYeHHA MKUIAKOCTH B 3THX TPyOONpO-
BOAAX GyAeT AHTUKOPPO3UOHUbIM. [IpH MnpoexTHpPOBaHHH CUCTEM
HedTeraszocbopa AOMKEH 0053aT€AbHO PACCMATPHBATLCHA BAPHAHT
[IPUMEHEHNS ABYXTPYOHOH CXenmbl cHOPdA HA yuacTKax, NPHMBIKEG-
MIUX K TOVHKTaMm cbopa, auameTrp KOTOPbIX MpesblulacT 329 MM,
nepexonax uepes BO/AHbIe TIperpaabl, aBTOAOPOTH, a TAKKe HA
NPOTAKEHHDLIX (HoJdee 3000 M) yyacTKax ¢ KOPPO3HOHHDBIM PEXKH-
MOM TCUEHUS MUAKOCTH. JlpH 3ToM B COOTBETCTBHH C IIPHJIOXKE-
HHEeM 3 PACCYKHTBLIBAYOTCH TeXHHKO-9KOHOMHUYECKHE [oKasaTeaH
OAHOTPpYOHOTO W ABYXTPpVOHOro BapHaHTOR cbHopa H B TIPOEKT
34K1a/1bIBAeTCsl BAPHAHT ¢ MHHUMAJAbHbIMH [IPUBEIE€HHbIMH 34-
TPATAMHU.

2.10. Ilpu nposesenus rugpaBadHYvecKero pacuera TpyOONpo-
BO0OB BO3MOXHb! PazjuuHbie BAPHAHTLI [IPHMEHEHHA TCXHOAOTH-
YEeCKHX METOA0B 3aLHMThl U HHIrUOUpOBaHUA.

2.10.1. Eciin daxktHueckasa auHa BeTBY [0 HE [ipepbiilaeT
MAKCHMAABHYIO L.uy, TO BC BCeX TpyOONPOBO/AaX HA NEPHOL Mak-
CUMAJIBHOH J100bIUU KHUAKOCTH ey HAOTIOZACTCHA AHNTHKOPDO3H-
OHHbIH PEXHM TEUYEHUS, HHTHOUTOpHAsS 3auura B 3TOM CJayyae
TPCHYETCH TOABKO B HAUYAAbHBIH W KOHEUHBIH 1IePHOABI PA3PabOTKH
MECTOPOXKIEHUst (Aast MecTopoxkKaeHHH 3anaaHoll Cudupu npw
Q< 0,80Qnax) .

2.10.2. L1 mManoeOuTHBIX MeCTOPOXKAEHHH (CPeJHHH 1eOuT
kyctra Qy << 200 m*/cyT) u B cayuae L = Ly, HEKOTODBIE YUACTKH
CHCTEMBl He@rerazocbopa MOryr HMMeTb KOPPO3HOHHbIH PEXKHM
TeYeHHs Ha TNPOTHAXKEeHHU BCEro Meproda 3KCIUyatauuu. B 3Tom
cJaydyae B NEpBYI ouepeab HeoOXOAHMMO MpeiyCcMaTpHBAThb TMPH-
MEHEHHe TEeXHOJIOTHUeCKHX MEeTOAOB 3alllHThl Ha BO3MOXKHO 060.b-
HleM HPOTSXKEeHUH HeTeradocHOPHOro KOJAJeKTopa, MPHMbIKAW-
HIero K BYyHKTY ¢6opa. Jlas BLINOAHEHHUd 3TOro yC/a08HA AuWaMmer)
TPpYOONPOBOAA Lo 10.7:0H NpeBbaTh KPUTHUeCKHH (Dyp), pac-
CUMTBIBaCMbIH 1o dopwvae (1) van (2) 1Ipu COOTBETCTBYIOILEM
3HAYCHHH Pacxoja KHAKOCTH, He aonyCKaercs npoexkTHPOBaHHE
cucreM Hegrerazocbopa ¢ dyepeaoBaHHEM YUACTKOB € KOPPO3H-
OHHbIM H AHTHKOPPO3HOHHBIM pEeXKHUMAMH TEYEHHS.

2.10.3. Tlocne BbIMOJHEHUS TUAPABJAHYECKOTO pacyeTa H Onpe-
AeeHUsT AHaMeTpoB TpPyOONpoOBOAOB HA BCEX YUACTKAxX MPOEKTH-
pPyeMOH cHCTeMbi HedTeraszocGopa orpeiesnaercss PeKUM TeueHHS
KHAKOCTH U B COOTBETCTBUH C MpHAOXKeHHeM | pacCuuThLIBAETCS
3HAUEHHE MAKCUMaJbHOU CKOPOCTH KOPPO3HH Pmax-

2.10.4. [IAs1 yUACTKOB C Pur > 0,9, HA KOTOPbIX HEBO3MOXHO
NPpUMEHEHHE TEeXHOJIOIrHUECKHX MeTOA0B, 0043arTesbHO TNPOEKTH-
pyeTcs UHFHOHUTOpHAA 33HIUTE B COOTBETCTBUH C MPHJAOXKEHHEM 4.
[ipu 0,20 << pmer << 0,5 HeOOXOAUMOCTh HHTMOUTOPHON 34LIUTHI
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onpenessiercst  TeXHHKO-3KOHOMHUYECKHMM  oboctoBatvem. [lpwu
Omax << 0,25 u npu orcyrcrBud B ao6biBaemMod npoavkiunuw CBD,
HoS, Oy sawmuTHbie MeponpuaTus He TpeOyioTcs.

2.11. Ha Kaxaom HanpasJicH4MH Hererazoctopa 10J1XKHA
ObITh 34IPOCKTUPOBAHA OJlHA KOHTPOJAbHAA TOUYKA B KOHLE KOJI-
JEKTOpa (Ha ydacTke, NPUMBbIKAIIIEM K NYHKTY ¢0opa, uau nepejy
BPE3KOH OAHOro COOPHOTO KOJIJIEKTOPAa B APYrOH) € ABYMSHA BAH-
TY3aMH, OCHAUIEHHbIMH 3adJABUXKAMH COOTBETCTBYIOLLErO THIIO-
pasMepa v VCTPOHCTBaAMM AJA 30HAUPOBAHHA TPYOONPOBOAOB 110
yeprexky ¥3T 1.000 wan Y3T 2.000 (TI'unportiometnedreras).

3. SALLUTA OT KOPPO3HHU HEPTErA30MPOBONOB
HA CTAAUN SDKCNAYATAUUMN

3.1. 3auura OT KOppo3HH TPYOONPOBOLOB CHCTEMbI HedTe-
razocbopa Ha CTaauM 3KCNAyaTauun obecrnedyuBaeTcst CJelVIoLLM-
MH MEepPONDPUSATHAMH:

CO3AaHHEM AHTHKOPPO3HOHHOrO peXHUMa TPaHCHOPTHPOBAHHUS
MPOAVKILIHU CKBAXKUH;

CBOEBPEMEHHbLIM TPOrHO3WpPOBAHHEM aBapuUU W BbIOPAKOBKOWU
YUAaCTKOB TPyOONPOBOAOB, NOPAXKEHHbLIX KOPPO3HEH;

BO3MOXHO PaHHHUM pasjleJeHHeM MPOAYKLUHH CKBaXXHH (cHpoc
BOAblI M rasaj);

HHrUOUpoOBaHHEeM C NPEABAPHTEJbHOU THAPABJAHUYECKOH OUYHCT-
KOW BHYTPEHHEH MOBEPXHOCTH TPyOOIPOBOAOB OT BOJHbIX CKOILIE-
HHUH H PbIXJbIX OCA1KOB;

peryJsipHbIM KOHTPOJIeM arpecCUBHOCTH NPOJYKUHH CKBAXHH,
peXHMa TEeUeHHS, CKOPOCTH KODPPO3HH.

3.2. Hasn onpeneneHds pexuma paborbl TpyGONpoOBOAOB CHC-
TeMbl HedTerazocfopa HeoOXOAUMO UMEThb TOUYHVIO TEXHOJOTHYeC-
KYIO CXeMY C yKa3aHHeM JAHameTrpa U [IJHHbl Ka>KA0r0 ydyacTka,
pacroJiOKEeHHe TOUYEK KOHTPOJs, a TakxKe (PH3HKO-XHMHUYECKHE
H TeXHOJOTHuUecKue mnapamerpnl paborbl TpyGONpoOBOAOB, YKA3aH-
Hble B NpHJoxeHHH 2. Ha OCHOBAHMH 3THUX JaHHBLIX IJS KaxXA0ro
ydyacTKka Hedrec6opa B COOTBETCTBHH C NPHJOKEHHEM 2 pacCuu-
ThIBAlOTCA CKOPOCTb TE€UEHHHA Ta30BOAOHEMPTHAHOHW CMECH U.y, KPH-
THYECKAA CKOPOCTb Ugp, [PH KOTOPOH IOCTHraeTcs AaHTHKOPPO-
3MOHHbIH DEXXHUM, a TaKXKe NnapaMeTp, XapaKTepPHIVIOWHH peXXKHUM
TeYEeHHA XKHAKOCTH B TpyObonpoBoae (w = v.y/Ukp). llpu w > 1|
DEXHM AHTHKOPPO3HOHHBLIH, MPpH W < | — KOPPO3HOHHLIA.

3.3. das kaxporo yuacrka HedTecO0pHOW ceTH B COOTBET-
CTBUH C IIPHJOXKEHHEeM 1 pacCUuUTBIBAETCS MAKCHMAaJbHasi CKO-
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POCTb KOPPO3HH Pmgy, YYHUTBIBAIOLLAA arPeCcCHBHOCTL Cpeabl (CO-
AepXKaHHe HOHOB Cl, Ca”, HCO7; ¥ nokazarteab KOHILEHTPAIIHH
HOHOB Bojopoaa pH) u ruapoanHaMuyeckue napamerpbi padoThl
TpyOoOnpoBOAa (/1aBJAEHHE, CKOPOCTb CMECH H napaMerp pexuma).

3.4. 3HaueHUss MaKCHMAJAbHOH CKOPOCTH KOPPO3UHK Pmax, CPOKA
cayxKObl TpvOOINpoBO1a [ U napaMerp peKumMa TeueHHS @ I03BO-
JSIIOT  pacCcyuTaTe B COOTBETCTBUU C NPHAOKEHHEM O 3HAUEHHS
OCTATOUHOH TOJLUUHBlI CTEHKH TPYOOUPOBOAA Oocrkp, CPEAHEH TNY-
OMHbI KOPPO3HOHHOrO [10pa*KeHUs O.,, ONpeaeJUTh MecTa Hanbo-
Jee BEPOATHOro NoOpbiBa M NMPHHATH pPelleHue O 1es1ecoo0pasHOCTH
DEeMOHTA WAH HeOOXOAHUMOCTH OTOPAKOBKHU BCEro yyacTka Hedre-
ra3onpopojga, a TaksKe BblOparb METOAbl 3allHTbl OT KOPPO3HH.

3.5. OT6paKOBaHHbIE VYYACTKH TpybONPOBOAOB 3aMeHSAIOTCH
HOBbIMH, JAHAMETP KOTOPHLIX paccuyutTbiBaercsa no dopmyae (1)
uiau (2), rae 3HadenHusa pacxoga ( ¥ OOBOAHEHHOCTH n BbIOH-
PAlTCsA B COOTBETCTBHH € JMHAMHKOH HU3MEHEHHS A00bIYH >KU]l-
KOCTH Ha KyCTaxX, C KOTOPBLIX NPOAYKUHA coOHpaeTCA B 3aMeHsie-
MbIH TPYOONPOBO.

3.6. llpu BbiGOpe MeToa0B 3allHTbi OCHOBHOE BHHUMAaHHWE Y/e-
JATH ydyacTKaMm, HauboJiee MOJBePKEHHLIM JIOKAJbHOH KOPPO3HH
(w<< 1), m yuacTkam, TPaHCOOPTHPVIOLLHM arpecCHUBHYIO NPO-
AVKILHIO CKBAXHH (Pmar == 0,5). TIpu 3TOM BO3MOXKHBI CIeaYIOLIHE
CJYUAH:

3.6.1. lipn w <1 U pmax = 0,5 0693aTeNbHO NPHMeHEHHe 3a-
ILHTHBIX MEponpUATHH. B nepByio odepeib NMPHMEHSIOTCH TEXHO-
JJOrHyeckue MeTOAbl 3aUIUThl (yBEJUUEeHHEe 3arpy3kH TPyOONpPOBO-
1a 0OyTeM HOAKJ/JIOUYEHUS HOBbIX KYCTOB HJH OTKJIOUYEHUA [Ma-
paJjieJbHbiX TpyoonposoaoB). [IpH HEBO3MOXHOCTH [HOCTHXKEHHUS
AHTHKOPPO3HOHHOTO PEXUMA MPUMEHSETCH WHrHOMTOpHAs 3alUMTA.

3.6.2. Ilpn w << 1 u 0,25 < prmar << 0,0 NPHMEHATbL TEXHOJIO-
rHYeCKHe MeTodbl 3auiuthl. MIHrubupopaHue rnpuMeHsieTcsi TOJbKO
nocJie NpoBe/leHUs TEeXHUKO-3KOHOMHUYECKOro oO60CHOBAHHUS.

3.6.3. Ilpn w <1, pmar << 0,25 NpUMEHSATb TEeXHOJOTHUYECKHE
METOLbl 3alHUThl WKW MEePHOJUYECKYIO THAPABJIHUECKYIO MPOMbIBKY
TpybonpoBoaos. MHrubuporanve B JaHHOM cJaydae Heleaecoo6-
pasHo.

3.6.4. Ilpn w > 1, pnax = 0,25 NPUMEHATH TEXHOJOTHUECKHE
MeTOAbl 3aliHThl (3KOHOMHUYeCKH OOOCHOBaHHBIA COpPOC MONyT-
HOro ra3a H BOJAbl Ha KycCTax, A00bBawOWHUX NPOAYKUKIO Haubogee
arpeccHBHbIX naactos). MurnbupoBanue NPUMEHATb TOJNBKO NOCJE
MPOBEIEHUA TEeXHUKO-IKOHOMHUYECKOro ob6oCHOBaHUS.

3.6.0. Ilpy w > 1, Pmar << 0,25 yuyacTok fBJisIETCH HEKOPpPO-
3MOHHOOIIACHBIM, 3alUTa OT KOPppPO3WH He Tpebyercs.

3.7. IHrHOHTOP M TEXHOJIOTHS ero npuMeHeHUs BhIOHpaAlOTCH
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B KdAKJI10OM KOHKPETHOM CJyude ¢ v4eToM OOBOJTHCHHOCTH [1PO-
AYKUHY 1 THAPOAHHAMHUYECKOT O PCORHUMA TEUYCHUA B COOTBCTCTBHH
C IPpHJIONKEHHEM 4.

3.8. L yaydllueHust a.i1copOudH HHrHOUTOpda Ha BHYTPCHHEH
NOoBepXitovrd TpyOOINpPOBOAOB U NOBLIHICHHEA 2(PDEKTHBHOCTH HHIH-
OUTOPHUNH 3AULUTBl PEKOMCHIVeTCs NPOBEIeHHE TCPHOLHUYECKOH
OUUCTKH TpyOONpPOBOIOB OT lil1aMa, PbiXJblX OCA/IKOB W BOJHbIX
cKomJeHWd. OYHCTKY MOMXHO NPOH3BOAMTbL MEXAHHUECKHM CHOCO-
60M C NpuMEHeHHEM CKPCOKOB, €pllIed WK 11AapPOB-pa3le/HTe 1eH
no P/ 39-23-1082-—-84, npoMblBKOH ¢ INpHMEHEHHeM MOIOILHX
cpeacts tuna MJI1-80 no PJ1 39-1-1094— 84 unay ruapapanueckyio
OUHCTKY.

3.9. I'uapaBanueckas OUHCTKA NPUMeHsieTCst B Teyende |2— 24
4acoB nepejl MpHMEHCeHHEM HHIMHOUTOPOB KOPPosHu He pexke | pa-
3a B KBapTaJs. OHa 3aka0uUaeTCcq B YBEJHUEHHH PACX0/1a XKHIKOC-
TU B TPYOONPOBOLE MYyTEeM I[I€PeKJIUEHUA napa’iiefibdblX Tpybo-
[IPOBOJOB HJH MOJAKJIUEHUA HOBbIX KYCTOB C HEeJJbI) JAOCTHXXEHHHA
CKOPOCTBIO CMECH KPHTHUECKOro 3naueHua U,,, uTto obecrneyuBacT
yjaJjeHrne U3 TpyObOonpoBoda PLIXJblX OCA/KOB.

3.10. KpuTHueckas CKOpPOCTb BbIHOCA PbiXJbiX OCA4LKOB BOIHOI
dha3zod paccJOeHHOro I0TOKA PAaCCUUTBIBACTCH MO  Caeayioled

popMmyJe;
Up = 710 L\/v_ﬁ—p“p: o §SY D,

roe ve=10""% M?/c — KO3(h(dULHEHT KHHEMATHUECKOH BSI3KOCTH

BO/bl;
On, Ps — TMJOTHOCTb OCa/lKa H BOjbl, COOTBETCTBEHHO,
Kr/m>;
S-m—oﬁ'bemuaﬂ KOHIleHTpalMsl TBepAOH a3bl,
M/ M
M

¥ — Koaq)cpnuneHT QUKTHBHOTO JIOO60OBOIo CO-
NnpoTUBAEHUA (Tabua. 1);
DD — BHyTpeHHUH auvametrp Tpybonposoaa, M.

Tabauua
prfIHOCTb ]
4acCTHUl d, 0,1-0,25 1 0,25-05 105-111-212-31]3-5 |5-10110-20
MM
Ko3¢. Ppukr. 0,02 0,2 0.4 08 1,2 1,5 1.8 9
J060BOI0 CO-
NPOTHBJCHHS

¥
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[Ipn orcvieTBUY 1a8bIN G TLIOTHOCTH, KPVIIHOCTH i 00 LEMHUH
KOHUEHTPAUHH PBIXJbIX OCd IKOB B PACUYETAX MOXKHO HCHOIb30BATD
CPeAHHEe 3HAUYEHHS ITHX BCIHUMH:

F

0, = 2650 kr/M', S =210 > m'/v’; d = 1077 w.

3.11. KOHTpOAL NpUMeHeHHSA 3AULHTHBIX MEPONPHATHH.

3.11 1 [dns KOHTPOJIR NpHMeHEeHHUH 3AlUHUTHBIX MEpPOIPURTHH
Kax10€¢ Haupasjeuune vedrerasdocbopa 10KHO OblTh 000pyan-
BAHO OJAHOH KOHTPOJIBLHOM TOYKOH B KOHLE KarKioro KOAJCKTOPA
¢ aByMst Bantysavu. [latpvbku ¢ yCii0BHbIM anameTrpom o0 —80
MM W BbeicoTON 200 —-300 MM yCcTaHaBAWBAThb CTPOrO BePThhajbHO
Hd BepxHed obpasywolwied Tpybolposoia, oCHaWaTb 3a1BHAKAMHU
COOTBCTCTBYIOLLOrO THIIOpa3Mepa ¥ yCTPOUCTBAMH IS 30HAHPO-
Batiust 1pybonposoaoB no deprexy ¥3T 1.000 uaun Y3T 2.000
(Funporomennepreraza). Toukn KOHTPOJIA [AOJXKHBL pacnosa-
[ATLCH ¢ YUCIOM JOCTYNMHOCTH s OOC.1YXKHBAHHA, B MCCTAax BO3-
MOX U0 O vOPa30BAHUS 34CTOUHbBIX 30H HJIM HA FOPH3OHTAJIbHBIX
VUAC) .dX TPYOOIPOBOLOB, HO Ha PACCTOAHHHU de OJauxe 60— 100
M 07 BPE30K KYCTOB, NEPexX0i0B 1104 A0pPOraMu, fTOBOPOTOB TPacehl
. {PYTHX MECTHBLIX COMPOTHBJCHHH, CITOCOBCTBYIOIUHX TYpOy.TH3A-
1231 TIOTOKA.

3.11.2 Pexum Teuenuss AKHIKOCTH KOHTPOJIHPYETCH IG vepe
HEOOXOAUMOCTH, HO HE PCXKe O1HOr0 pa3da B kBapra. nyreMm otbo-
pa npob XHAKOCTH ¢ HHXKHeu ofpasviouled TpyooNnpoBoja.

3.11.3. CKOpOCTb KOPPO3HH CTaJIH H3MEPSAeTCA MeTO/1daMH I'pa-
BUMETPHH J.IH C I[IOMOIUbLIO KOPPO3HUMETPHUYECKHX TNPHOODOB.

3.11.4. DPPEeKIUBHOCTL MNPUMEHEHHS HHTHOUTOPHOH 3aUIHUTDI
OUEHHUBAETCH MO CHUXKCHHIO CKROPOCTH KOPPO3UHK, a TakKKe nyrem
H3MEPEeHHA OCTATOUHOTrO COAepAKaHUA UHTHOUTOpA B BOJIHOM (pase.

3.11.5. OCHOBHHIM TEeXHOJOTHUECKHM Il0Ka3atenaem >PPpeKTun-
HOCTH TIPUMEHEeHHSA 3aLUTHbIA MEPONPHATHH ABJAETCH CHHUXKEHHE
YUCJia aBapHd 1O Npi'tide KOppo3uH, NnoTteps, He@TH M 3artpar
HA JHKBHAAUHIO TAhHXx aBapHi.
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[[PHUJTOXKEHWE |

O0a3aTeabHOe

METOLHKA PACHETA MAKCUMAIJIbBHOH CKOPOCTH
KOPPO3HUHU HE®TETA30ONPOBOAOB

MeTtoauKa npesHaszHaueHa AJa5 OIEHKH KOPPO3HOHHOIO CO-
CTOAHUSA MNPOCKTHPYEMbBIX, CTPOAUIHXCH H IeHCTBYIOIMHX HedTe-
ra3zonpoBoaoB. Ha OCHOBAHUM [NPHBEAEHHbIX HHKE 34BUHCH-
MOCTEH PACCUHTBLIBACTCH MAKCHUMAJbHO BO3MOXKHAS CKOPOCTb HC-
PABHOMEPHOH KODPPO3HK TPYOBONPOBOAOB NPH COOTBETCTBYIOIIUX
(PHU3HKO-XUMHUCCKUX NapaMerpax BOAbl M THJAPOIHHAMHUYECCKOM
peXHMe MOTUKA.

I. UcxonHble gaHHbIE AJA pacuyera

[.1. MCXOAHBIMH AAHHBIMH A3l pacuera CJayxKarT:

CO/lepAKAaHHE HMOHOB XJopa Cl, r/'z'

conepxKaHue MOHOB GHKapGOHde HCO5, mr/u;

cojaepKaHue UOHOB Kaabuus Ca” ", mr/a;

NoKasaTe/b KOHUEHTPAUHH BOAOPOAHBIX MOHOB, pH;

cpejHee aaBJseHue B HedTeraszonporoge P, MIlla;

CPeAHAA CKOPOCTb MOTORA BOA0OTA30HePTHAHOH CMECH Uey, M/C;

OTHOULIEHHE (,pe,[LHfi"!/l CKOPOCTH CMECH H KPUTHHECKOH CKOPOCTH,
PACCUUTLIBAEMOM COIJIACHO NPHJTOXKEHHIO 2, Upy/Ukp.

[.2. Beauwuunnl pH, HCO3; v P 0oaHo03HAuUHO ONPELCSSIOT CO-
AepXKAHHUE CBOOOAHOIO VIJIEKUCJIOrO 'ada B NMONYTHO A00bIBAeMO
Bojde, coiep:xkanve uonos C[~—, Ca’™ XapPAKTEPH3YIOT BO3ZMOX-
HOCTh OOpPA30BaHUSl KATO/AHbLIX OC&/JAKOB COeJHHEeHHH KeJela,
a4 3HAYCHHS Vey M Uew/Usp — YCJIOBHS OTACACHHUS 11JACTOBOH BOJHS
H oOpa3oBaHHsA TaJbBAHHUCCKHX MaKpornap.

[.3. B peanbHbIX yCJ0OBHSIX NIPH 3amepax pH naactoBod Bojbl
B CTAUHMOHAPHOU .1a00PaTOPHH NOJYUBIOTCH JJaHHbIC, 3aBbLIIHECHHbIC
Ha 0,3--0,8 eguHHIbl BCJACACTBHC BblIEJEHUSA VIJEKHCJIOTO lasa
H3 BO/Abl MPH TPAHCNOPTHPOBKe. MeToauKa y4MTHIB4CT 3Ty HO-
[PEeIHOCTb. Ecan e H3MepeHHa pH npousBOAHIKCL 110J€BbLIM
npubopom B MOMEHT 0TOOpa n(poObl, MNOJYUYCHHYK BEJHUHHY
HYXXHO VBEJAHUHTL HA 0,0 € AMHHLUDBI H TOJBKO 10CJ¢ 3TOFO HCIOJb-
30BaTh B pacueTax.

[.4. Tlpu pacuere CKOPOCTH KOPPO3HH JEHCTBYIOULCTO HeTe-
raszonpoBojia HCNOAb3VIOTCH (PAKTHUCCKHE 3HAUCHHS NAPaMeTpoB.
[Ipy 3tOM 3a coaepxkanve HOHOB H pH npuHumMacTcsd c¢peasee
3HAUYeHHe, PACCUHTAHHOE 110 MEHBUICH Mepe M3 TpeX dHaAJdH308,
BLIIIOJTHEHHbBIX B TCUCHHC TPEX MECHILeB

[.5. Ecan B naacTtoBbix BOAAX OOHapVKHBAETCH HPUCYTCTBHC
PA3JAUUHBLIX BHAOB OAKTEPHH, TO BO3MOMXKHO CVHIECTBEHHOC YBCJIH-
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YEeHHE CKOPOCTH KOppPO3vu. B 3TOM caydyae B npolecce 3KCIYya-
TALHH MEeCTOPOXKIAEHUA HeoOX0AMMa KODPPEeKTHPOBKA 3HAUYEHHH
DACYETHOW CKOPOCTH KOPPO3HH MO JAHHLIM HPOMbBICJOBBIX KClie-
PUMEHTOB.

[.6. Ecan no oraenbHOMY ydacTky HedTecbHopa OTCYTCTBYIGT
JAHHbIE aHaJiH3a BO/bl, JAONYCKAeTCsi PACCYHUTLIBATL HX [0 cpel-
HAM XMMHUYECKHM COCTABaM BOJ Pa3JjIMHUHbIX [1J1aCTOB H 06beMawm
HX J100bIUM HJIH MO XMMHUYECKOMY COCTaBY BOJl BCE€X CKBAXHWH H HUX
AeOUTaM ¢ UCHOJb3OBAHUEM AAJUTHBHBIX 3aBUCHMOCTEH:

oM Q,
pr___ Zsr—'l Q | (3)

Zi.:] Ql

rae M, — 3HaudeHus onpegensieMoro (akropa Add Ka)kKioro naacra,
Q. — o6bemM BOAbl AAHHOrO I.iacra, nocrynawilien B TpyodoO-
MpoBOL.

1.7. Tlpu pacuere CKOPOCTH KOPPO3UH INPOEKTHPYEMbIX HedTe-
ra3onpoBOAOB HCINOJBL3YIOTCA JaHHble YCPeJHEeHHOTO0 XHMUYECKOro
COCTaBa MJAaCTOBbIX BOJ, [MOJYUEHHBIX H3 CKBaXXHH. 3HauyeHHS
P, Ucw, Ucu/Uxp PACCYUUTBIBAIOTCS MO JAHHBIM NPOEKTHOIO 3a]aHUA.

2. Pacyer MakCHMAJbHOH CKOPOCTH KOPPO3HH

2.1. HepaBHOMepHasd MakCHMaJbHas CKOPOCTh KOPpPO3HH pac-
CYHTbIBAaeTCd no gopmyJe

Omax = KwKr ;
Ky = Kci Knco, Kca Ko
Kr — KP KULH KUEM/Uhp '

[J1€ Pmax — MAKCHMaJbHAass CKOPOCTb KOPPO3HH, MM/TOM;
K. — KO3 (PHUHEHT, YUYHUTHIBAWUIUH BJHAHHE XHUMHUECKHX
(HaKTOpPOB,;
K: — KO3®O@UUMEHT, YYHTBLIBAWUWHH BJHSHHE T'HAPOJAHHA-
MHUeCKHX (PAaKTOPOB.

2.2. 3navenuss KospouunenroB Kci, Kca, KHco, KpH, K,
Ko Kooy/v, TPUBeAEHD B Tabs. 2. [last npubaAHKEHHOro pacyera
noabupaiorcd Ko3p@ULUHUEHThl, COOTBETCTBYIOLIHE 3HAUYEHHIO (PaK-
Topa no taba. 2. [aa yTouHeHHOro pacyera NPOU3BOAMTCH HH-
TEPNOJASALLUSA HAH  aNNPOKCUMAUUA TaOJUUHBIX HAAHHbIX T10JIH-
HOMAMH.

2.3. Ilpu nNpoeKTHPOBAHHH AHTHKOPPO3HOHHOH 3aULIHTHI TPYOO-
NPOBOAOB BeJHUMHA KO3(pdHUHeHTa K., YUYHUTbIBAIOLLIEro BJHSAHHE
XUMHYECKHX (PAKTOPOB, PACCUUTHIBACTCH MO CPEAHHM AJAS MECTO-
DOX/AEHHA JAaHHbIM O XHMHYECKOM COCTaBe MJacCTOBBIX BOJ H IO-
3TOMY SHBJISIETCH [OCTOAHHOH, a BeJM4YHHa Ko3dpduumenta K.,

——— p— p——
S O
N M
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YUYHTBIBAIOWLErO BJHAHKHE THAPOAMHAMHUYECKHX (AKTOPOB, olpeje-
JAETCA A KaX/10ro yuacTkKa [0c/ae nPoBeeHHs] THAPaBJIHUYECKO-
ro pacuera.

2.4. Bribop kospduunenta Ky, y,, OCYIECTBASETCS B 3aBH-
CAMOCTH OT 3HAUEHHH aMaMeTpa, KOTopbie pasjiesfieHbl Ha TpPH
FPYIIIDI.

2.0. Ilpu o6BoAHEeHHOCTH NpoAyKUHH Bbiuie 709, naa Hedreid
C BA3KOCTbIO MeHee 20 Mlla.-c, a aad HedTed ¢ BA3KOCTbLIO
6onee 25 wmlla-c — cBbiiue 809 3Hauenne Ko3apdpHUHeHTA
Koo /vy B CIIYUAE Uen/Uxp => 1 BbLIOHPAETCS KaK IS Uew/Ukp = 1.

Ta6anuya 2
AJropuTM PacyetTa JOKAJbHOH CKOPOCTH KOPPO3HH
HePTecOOPHBIX KOANEKTOPOR
Cl™.r/n 6 3 i0 |12 1 4 16 18 20 22
K 0,9 [0 [,1 1,16 1,2 1,20 1,3 1.3 [,3
HCO3z,mr/a 100 200 400 600 800 1000 1200 1400 (600 2000
Kuco. 0,6 0.8 1,0 L5 1.3 |,4 {,0 1,6 1,7 1,75
Ca’%t, mr/a 100 200 300 400 500 600 700 800 900 1000
Keg 0,86 0,9 095 1,0 1,06 1,1 [,1o 1,2 1,2 1,2
pH 6,0 6.5 7,0 7,9 8.0 8,5
KpH 3,0 2,0 2,0 1.0 0,3 0,1
Ko = K¢ Kneo, Keg KpH

P, Mlla 0,2 ,4 06 08 {,0 1,2 {,4 1,6 1,8 2,0
K, 06 098 0,9 1,0 i1 i 12 120 1.3 {,3
Uem, M/C I 1,1 1.3 1,6 2,0 2,2 2,9 3 3,3

- 1 [, ] 1,3 1,6 2,0 2,2 2,5 1,3 1,3
Uem/ Uxp 01 02 03 04 05 06 07 08 09 10 12 20 22

Kvm/vup

D <377 08 04 05 12 06 07 05 09 04 04 0,08 0,04 0,00

377<D<530 08 0,5 0,7 06 08 15 0,7 06 06 03 008 0,07 0,06
) >3530 10 06 07 1,0 14 10 06 03 03 0,3 0,06 0,06 0,06

Kr — Kp KU“. KUm/i'hp
Pvake = K. K,
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IMTPUJIO)KEHHUE 2

O6s13aTenpHOe

METOAHKA PACYHETA NAPAMETPOB AHTHKOPPO3HOHHDIX
PE)XHMOB

Hacrosimas MeToaMKa YyCTaHaBAMBAeT MOPHAAOK H KPHUTEPHH
OnpejeseHUA AHTUKOPPO3IUOHHOIC peXXUMa Ha OCHOBE HCXOAHLIX
JAHHbBIX O (PH3HKO-XHMHUECKHX CBOHCTBAaX MNepeKayHBaeMblX Cpejl
H FHAPOJMHAMHUUYECKHX NapaMmeTpax TpPaHchnopTa IpPH MPOEKTHPO-
BAHUM M 3KCNIIyaTaluHud TPpyOOIIpOBOAOB cHUCTeM HedrTeraszocbopa.

| HcxonHbie naHHbie

aa onpenenenus pexxuMa pabotbl HedPTeCOOPHOH CeTH Heob-
XOAHMbl UCXOAHbIE JaHHBle, JeJsllHecs Ha [ABe rpynnbi: AaHHble,
OTHOCSHLIHECHA KO BCeW HedTeCcOOPHOW CE€TH, U AAaHHLIE TMO Y4acT-
KaM. [l y4acTKOB CeTH, Ha KOTOPbIX MMEETCS1 HECKOJIbKO KOJl-
NEKTOPOB, HCXOAHbIE AAHHbLIE YKA3BIBAWTCA OJA KaXXAoro Kod-

JEKTopa.
K 0061UMM HUCXOAHBIM JaHHBIM OTHOCSATCH:
Wy - IHHaMHuyecKass BA3KOCTb O€3BOJAHOH J€ra3sHpoBaHHOM

HedpTH, [la-c;

Wr — JHHAMH4YeCKass BA3KOCTb rasa, lla-c;

[ — Temneparypa nepekauku, K;

O — TWIOTHOCTD ra3a, Kr/m°;

0s — MJOTHOCTh BOJbI, KI'/M°;

Ouo — MJIOTHOCTL HedTH, KI/M°:
Osos — [JIOTHOCTb BO3JyXa, Kr/m®;
P... — aasjeHHe Hacbilllenus, lla;

0 — TIOBEPXHOCTHOe HaTsiKeHHe Ha rpaHulle HedTb—Boaa, H/M.

K AaHHBIM 110 y4acTKaM CeTH OTHOCATCH:

() — MAcCCOBbI# pacxoj XKHIAKOCTH, T/CYT;

P, — 1aBneHue B HauaJie yuyacrtka, Ila;

P. — naBJjeHue B KOHUe yuacTtka, [la;

D) — BHYTPEHHHH AHAMETP, M;

1 — 05 BOAbI BECOBas,

[y — rasoBuiii dakrop, m°/m°.

2. CywecTBOBAHHE AHTHKOPPO3IHOHHOIO pPeXUMa.

YC0BHE CYLIeCTBOBaHHA AHTHKOPPO3HOHHOIO peXHWMa Bbi-
MOJHAETCH TPH CKOPOCTH CMeCH BbIlIe€ KPHTHYECKOH CKOPOCTH
nepexoia OT PacCCJOEHHOro peXXHuMa K 3MYJbCHOHHOMY, olpeje-
JA€MOH B 3aBHCHMOCTH OT CBOWCTB MepeKayuBaeMOH cCpejibl 110
caeayiowum gopmyiiam:

a) npu pe < 25 mlla-c, n < 0,3 fi§wﬁ

"

0 = FrygD. (7)
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rne Frq, = 0,159/(1—n)* npu 0 << B/l — B) < 2,72, (8)

Fre, = 0,02 ( P ) npu 2,72 - b_ < 7,38 (p=0,88), (9)
(1—n)* [ —f
23 B/(1—B) 1 P
Fri, = 19 - 7,38 < : (10
o {1+i3/"1-—ﬁ) }<l-n>2 w —p

6) npu u << 25 mlla-c, n > 0,3
DO GPITH ) gln.aﬁu

Uﬁpﬁ 6,69 - ) g = ~ (ll)
0,073 _.0.536 2 (0.65%
v e —10,9634-9,948+ 1|
rae 0,=0,80,+0,20s — NNOTHOCTH 3MVYJABCHH € OOBOAHEHHOCThLIO
n =02 Kr/m’;

P = Py Npu n < 0,5,
Pc = ps Opu n = 0,5,
Ve={(lnp/05) 1,8 — KHHEMATHUECKAsi BA3KOCTh CMECH TIpil
n < 0,5, M"/c
.= vy = 107" npu n > 0,5, m%/c;
B) nipu pu > 20 Mlla-c >,‘23m:§

0,120 10,200
roe e = 2,72.

3. AJTOpHTM pacuera.
PaccyutbiBaem cpejiHee aaBJieHHe Ha yuacTtke, lla,

Pep = (Py + Py)/2. (13)

Haxonum ycanoBHbli ra3oBbli ¢paktop. Ilpu coBMeCcTHOH TpaHc-
NMOPTHPOBKE HedTeH ¢ pa3/iMyHbiM ra3oBbiM akropom [ cpenHue
BeJIHUMHbl PACCUHUTHLIBAKOTCA MO AAAMTHBHbIM 3aBHCHMOCTSIM:

l
Z?_—_! Qi

rae HHAEKChl OTHOCATCH K HedTH KaxXnoro Buaa. B cayuae ras-
AUPTHOro crnocoba 3KcmlyaTallud CKBaKHH pacCUYUTbIBAETCH YC-

JOBHbIX rasoBblH (akrtop no gopmyJe

rpe @ — pacxon rada Ha rasaudpt, M¥/cux
Q. — pacxon HedpTH, M°/CYT.

I'y = (F1Q1 + T'p2Q2 +...), (14)
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OnpejeasieM 06beM pacTBopeHHoOro rasza 'y npu P, M'/m°
Ly = 131 PG/ Puac (16)

Haxoaum mi10THOCTH O€3BOAHONW .1€ra3HpoORaHHON HedTH NpH
TeMmilepaType nepekaukH, Kr/m-:

On = Puo — (1,820 — 0,00135p,0) (T — 293). (17)

rj1e Ouo — NJAOTHOCTbL O€3BOJHOH JerasupoBaHHOM HePTH MPH TEM-
nepatype 293 K;
I — temneparypa nepekauku, K.
OnpenensieM 060 beMHbBIH PACXO1 XKHAKOCTH B KOJLJIEKTOpE, M°/C:

n | — n l
0 : I 18
Q (F’H l On ) 86,4 ( )

OupegenseMm KoO3p@PUILHEHT OOBLEMHOro pacliupeHust HepTH:
By = al’,p, 107" + bt + ¢, (19)

rae a = 0,00237 4+ 0,00035 (A — 1);
b = 0,0008658 + 0,0002623 (A — 1I);
t = (T — 273) 100;
¢ = (0,9837 — 0,01858 (A — 1);
A= p:/patna
Ovos = 1,205 — NAOTHOCTL BO3ayXa, Kr/m®.
KosdpHuHeHT CKUMAeMOCTH rasa

z=1—[(Pep 107°—6) (0,00345A — 0,00446) + 0,015] X
X[ 1,3 — 0,0144 (T — 283)],

pH pr = 0 wau npu P, < 6-10° I1a npunumaem z = 1.
O6beMHbIH Pacxo/l *KHIAKOCTH B paboOunX yCJ0BHAX, M”/C:

(20)

Qup = Qu [(1 — n)(Bw — 1) 4 1]. (21)
O6heMHbIE pacxod rasa B pabouHX yCa0BHSAX, M°/c,
P(}ZT
= {1 — n) Qx I, —1,. 22
p = ( ) Pva{J( y p) (22)

O6GbeMHBIH pacxol cMecH B paboudX ycJaOBHSX, M°/c,

Qw — Qmp ‘l— an ' (23)
CKOpPOCTb TeYeHUH CMecH, m/c,

Uem = 4Qcw/nD* (24)
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Pacxo/itoe raszocojiepxatne

ﬁ — Qrp,f’er : (25}
JIlnnavnueckast BA3KoOCTL HedTy B pabounx ycaosusx, [la-c,
b = d /(1o + ], (26)

¢ = 0,0029 — 0,008922 Ig lg (u./d).

P ] 001}02{}9(:} —1,00698 Ig {p./d)

> 001 Tare, d = 0.1,
npu w, << 0,11 Tla-¢c d = 1077,
ecan [, =0, TO pup = M.
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[TPHUJTOXEHHE 3

Qb6szaTelibHOe

PACYET TEXHHKO-3KOHOMHYECKHX NOKA3ATEJIEH
NNPH BbIbOPE BAPHAHTA CHCTEMbI HE®TECBOPA

[Ipu cpaBHeHHHU OAUOTPYOHOrO W ABYXTPYOHOro BapHAHTOB
AAS yyacTtka HedTecOOPHOU CceTH HeoOXOAUMO pacCUMTaTh [PHU-
BeJEHHble 3aTpaThl MO KaXA0MYy BapUaHTy H BHIOpAThL BapUaHT
C MHHHMAJbHbIMH NPHUBEeIEHHLIMH 3aTpaTaMH.

[IpuBeseHHble 3aTpaThbl [0 KAXKAOMY H3 BAPUAHTOB PaCCUUTHI-

BAlOTCst 110 cjelViolled QopmyJe:
[, =0,1K4+0,077K) " B, + )" (M. + A4)B,, (27)

rie K — 3atpaTbl Ha KanuTaJjdbHOE CTPOMTENbCTBO, Thic. Pyb.;
N — CPOK 3KCIJIyaTalUHH, Ha KOTOPhLIH PaCCUHTHLIBAETCA TPY-
6onpoBoOx;
B, — Ko duuHeHTHl, onpejeasieMmble 110 dopmyJae

B, = 1/(1 4 0,08)" . (28)

3Hayenus B, aasa { < 15 npuBegennl B Taba. 3.

TaG6aunuwa 3

I 5 0 N I A D D IR R EER

B, 0,926 0,794 0,081 0,583 0,5 0,429 (0,368 0,315
0,808 0,733 0,63 0,54 3,463 0,397 0,34

M, — 3arpatbl Ha yHrubupoBaHue B i-M TOdy, ThiC. pyO.;
A, — 3arpaTbl Ha JHKBUJAUHIO AaBapHH, TbIC. pyo.

3arpaTbhl Ha HHTUOGUTOPHYIO 3aLUMUTY B i-M T'OLY ONpeNeJIAITCH
Mo (popmyJe

MN=0QqgS, (29)

raie Q, — pacxoj *HAKOCTH Ha y4yacTKe B [-M oAy B 3aBUCHUMOCTH
OT JHHAMHKH A00blYM, M°/TOA;

g — ylenbHblll pacxol HHruburopa, T/M°;

S — ynenbHble 3aTpaThbl Ha HHFH6HPOBHHHG, ThIC. pyb6./T.

[Io MHOroJIeTHHM AaHHBIM O NPUMEHEHHH HHI‘HﬁHTO[)OB KOppo-
3UH Ha MeCTOPOXKAEHUAX 3aﬂa}1HOH CH6HpH CPeAHHH YyleJIbHbIH
pacxof uHrubutopa ¢ = 4-107° T/M°, a ynejbHble 3aTpaThl Ha
HHrubuposanuwe S = 1,84 thic. py6./T.
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3atpaThl Ha JUKBHAAUUIO aRapUil A, YUUTHIBAIOT NpPsAMbie 3aT-
paTbl, CBsI3aHHble HENOCPEACTBEHHO ¢ PEeMOHTOM I1POKOPPOAHPO-
BaBwero tpybonposoaa, 4 KOCBEHHbIe NMOTEPH OT Pa3JjuBaA H HeNO-
n00bIYM HeMTH 3a BpeMs NPOCTOH aBapuHHOro Tpydonposoaa
H PACCUUTBLIBAIOTCA 10 CJAEeAYIOWEH QopMyJie:

A = Lm(l — 3)|Sa + Su (P + H)], (30)

rae L — JJIHHA yyacTKa, KM,
m — yAaeJAbHas 4acTtoTa TMOopbiBOB TpybonpoBoia [MaHHOTO
aMamerpa, WT./KM-roA;
3 — 3(¢@dEeKTUBHOCTb 3alllUThl OT KOPPO3WH, B pacuer Oepem
3 = (.8:
S, — 3arparThl, CBsi3aHHble ¢ PEMOHTOM TpyOGoONpoBOAa IPH
Sy

aBapHH, ThbiC. pyo.;
— CTOMMOCTb HedTH, ThiCc. pyo./T;
P — KoJxM4yecTBO pa3JjHBaeMOH IPH aBapuu HedPTH, T,
H -— KosnuecTBO Hen0A00bITOH He(PTH H3-3a NMPOCTOA TPybO-
npoBoja, T.
3HaueHHUs YIeJbHOM 4YacToTbl MOPBLIBOB i TPy6ONpoOBOAOB
Das3JUUYHOro /inaMerpa rnpuseleHbol B 1a0J. 4.

Tabnuna 4

m, WT./KM -T0], 0,006 0,015 0,022 0,051 0,100 0,209 0,463

3HaueHust Sa, Sy, P, H nns oaHoTpy6HOro U ABYXTPYGHOTrO
BAPHAHTOB mNpuBeaeHbl B TabJ. O.

Tabanwua 5

OnHorpy6uniii | AByxTpyOHbIH
BApUAHT BAPHAHT

3aTtpaThl Ha pPeMOHT S,, ThiC. py6 30 30
Crtoumoctb 1 T HedTH Sy, Thic. pyob. 0,023 0,023
KonnuecTBO pa3HBaeMoOH NpH aBapHH HedTH 12 6
P, T

KosHuecTBO Hea10A00kITOH HedTH H3-3a NpocC- 1800 —

ToeB H, T



NPHUJIOAEHLD 4

OH6H3aTE ILHOC

NMPUMEBEHHUE HHIHBHUHTOPOB KOPPO3HWMH

1. O0me noJaoKeHus

I.1. MHruouTopbl KOppo3uH H HUHFHOHTOPbLI-OAkTePHUH.LBI [IPH-
MCHSIIOTCH TaMm, 1,1€ Apyrue .-Metodbl 00pbObl ¢ KOPPO3IHEH (TCAHO-
JOTHUCCKHE, NOKPBITHA W 1D.) Hea(M@eKIUBHbI H. 1M HX [HPHUMEHCHHE
SKOHOMHUYCCKH HCONTPABAAHHO

| 2 Jlo1s 3al0UTbl BHYTPCHHCH MOBEPXHOCTH HedTeraszoiipoBo-
J1a OT KOPPO3HH [PHMEHSAIOTCHA BOLOJHCTIEPTHPVEMbIe, BOLOPACT-
BOPUMbBIE U VIJEBOLOPOAOPACTBOPHMBIC HHTHOUTOPHLI MO TEXHO.10-
[HKM NOCTOSHHOTNO A03HPOBAHUA B TPAHCHOPTHPVEMVIO CPeIy HJIH
HO TeXHOJOIHH OIHOKpATHBIX 00paboToK TpybonpoBoda (nepHo-
JAHyeckas nojada yAlapHbiX 103 ¢ HHFHOMTOPHOH VCTAHOBKH, pac-
CpeAOTOUeHHAasd 110,1auya uepes3 CKBamHHy, 00paboTka «NpodOKOU»
UHIHOUTOpA MeX/1y pasdeduTeIsAMHU)

| 3 HMHrubutop Kopposuu, HHrHOuTOp-Oakrtepuiina v Oakie-
DHUH/A, a TakKKe TeXHOJOIHs 3alHUTbl (1IOCTOAHHAA, nepuoiuuec-
Kasgs M paccpeaoTOUYCHHAast 1101a4yHdH  peareHra) BbLIOUpAIOTCH 10
TabJg. 6 ¢ YUETOM AarpecCHBHOCTH TPAHCIIOPTUPYEMOU 110 TpyDoO-
NMPOBOAY Cpeibl, THAPOAHHAMHKH [OTOKA, (PH3IHKO-A\HMHYECKUX
XAPAKTEPHUCTUK peareHTd U 1eXHUKO-3KOHOMHUCCKHX MNoKa3zaTre.eH
TeXHOMAOTHUECKOTO npouecca

.4 HMHrubutopbl KOPPO3HH W  HHTHOUTODLI-OAKTEPULHDI
JAOJIKHBl NMPUMEHATLCA B CTPOrOM COOTBETCTBHH C TeXHOJIOTHEH,
HU3JIOXKEHHOH B PYKOBOASALULEM JOKYMEHTe, MHCTPVAUHH HJIH APY-
rOM HOPMATHUBHOM NOKYMEHTE Ha JdaHHbIH peareH!

1.5 3akauka HHTHOUTOPA OCYLLEeCTBJSIETCH, KaK [paBuJo,
B COCTOAAHHH NOCTAaBKH, NMO3TOMY B 3HMMHee BpeMs HeoOX0AUMO
HCMOJIb30BATh He3amep3allUulie pPeareHTHhHl.

1.6. Ecad 1Mo UCXOAHBIM A4HHBIM AJH 3aULUTbl HanpasJ/JeHHSA
HepTerazocbopa HAU CHUCTEMbl B HEJIOM MOryT ObITb NMPUMEHEHDI
HECKOJIbKO TEeXHOJOTHH, TO OKOHUATEe/bHbIH BbIOODP NMPOHU3BOJUTCH
NyTeM CpaBHEHUS TEXHUKO-3KOHOMHUECKHX MoKasareJsed pas3and-
HbiX BapHAHTOB 3alllHTbl U pPecypcoB BbLIOUpPAEMbIX pPeareHTOB.

1.7 Bo u36exaHHe BO3MOMXHOTO OTPHILATEJNbHOTO B3aWMHOTO
BAUAHUSA pPA3JIMYHbIX peareHTOB [IpH HMX CMEILIEeHHH TeXHOJA0THUd
3alUMThl KaXaoro HamnpasJjeHus HedTerazocbopa AOJKHaA [Ipe-
AYCMATPHBATh INPUMEHEHHEe TOJIbKO OJIHOTO peareHrta.

[.8. Yuactku cucreMbl HedTeraszocbopa A0JXKHbBE 0o6pabaTbl-
BaTbCR HHIMUOUTOpPAMH KOPPO3HH B TAKOM MNopsaKe, uTOObl KOH-
HEeHTPAUKR WX B BOAHOH (pa3ze MPOAYKIUHH, MOCTYNAXIUEH HA nep-




23

BYID CTYNeHb cenapauuu, He npesbimana 100 mr/a lpu npumene-
HHY TEXHOJOIHH pacCpeaoTOUeHHOH Mnodayd HHruburtopa uepes
CKBAXXHUHY JAOMYCTHMO KPATKOBPEMEHHOE JIBYX-, TPEXKpaTHoe npe-
BbilIEHHE Yha3aHHOH KOHLEHTPAllHH

2. lloctosiHHaa W nepHoaHYeCcKas AO3HPOBAHHAAR
nopaya peareHira

21 Heob6xoaumbiM  ycaoBueM 3PGEKTUBHOCTH NOCTOAHHOM
AO3UPOBAHHON 1OJa4YH UHTHOUTOPOB SABJISIETCH LOCTATOUHO OJHO-
pOJAHAsi CTPYKTypa MNOTOKaA 10 BCeH ajuHe HedTecOHOPHOro KoJ-
nektopa Cnocol6 peKoMeHAyeTCs AJ51 BbICOKOOOBDAHEHHBIX TMO-
TOKOB CO CKOPOCTSIMH JABHXKEHHS MPOJAYKUHH CKBa>XHH GoJiee | m/c

22 llepuoanueckasi 103UpoOBKa sBJseTcd 0oJee 3KOHOMHUY-
HbIM CITOCOOGOM 3aUlMThl, HO MOXXeT ObiTb peaii30BaHa TOJNBLKO TPH

HUCTIOJIL30OBAHUH  HHIHOUTOPOB, 00/1a1310UHX TOCTeAEUCTBUEM,

Hanpumep Kopekcur 7755, Kopekcur-7798, CHIIX-1003, MK-5M
H P

23 .1 MOCTOAHHOH H NMEePUOAKHUECKOH JO3MPOBOYHON nojauu
HHTHOHUTOPOB KOPPO3HH HEOOXOAHMMO TIPHMEHATL aBTOMATH3HPO-
BAHHbIE YCTAHOBKH B OJ04HOM ucnojaHenun tuna bPX, bP-2,5,
bP-10, bP-25 (karanor «O6opynoBaHue AJd NPOMBICJOBOHA MOA-

roToBKM HedTH, raza H Boabnl» — M . LIMHTHxumuedremaiu,
1983)

24 PexoMeHayeTcss MOHTHPOBATb YCTAHOBKHM Ha HaHubojee
VaJeHHbIX OT COOPHOTO MNYHKTA KycTaxX CKBaXXHUH OIHOH HHIH-
OUTOPHOH YCTAHOBKOHW PEKOMEHAYeTCH 3alliuulatb HedTecOOpHbIe
KOJIJIEKTODbL TIPOTAXKEHHOCTbIO 10 3 KM Jlad 3auutel 6oaee npo-
TAXKEHHbIX, 4 TaKXe pPA3BETBJEHHbIX KOJNJIEKTOPOB CJEAYeT HC-
MOJb30BATb HECKOJABKO YCTAHOBOK

20 0O06BA3Ka HUHTHOUTOPHBIX YCTAHOBOK [10J2KHA ObITb Bbl-
nojiHeHa Ttak, uTobbl obecneduBaJgach 10ja4a B 3allHILaeMblH
TPpyobonpoBO YIA4apPHbIX (IIEPHOAHUECKHX) H MNMOCTOAHHbLIX (pado-
yux) ao3 peareHta llpu aByxTpybHom cOope ypapubie oO6paboTKH
KOJJIEKTOPOB TPOU3BOAATCH I1100OUEpPEeIHO OJHUM HACOCHBLIM arpe-
raToM, a pabouyee N03UPOBAHUE OCYILECTBJAAETCH B Ka)KAblH TpY-
60NpoBOA NOCTOAHHO OTAEJMbHBIM HACOCHLIM arperaTtom

26 TIlpu nopaue uHrubutTopa B Tpybonposo y3es BBOAA pac-
noJsaraTb Ha YyuyacTKe € KOPPO3HOHHLIM PEXHMOM TCUEHHUS HA
PACCTOAHHH HE MeHee 20 M OT 34MepPHOH YCTAaHOBKH, 3aJBHXKKH
H JAPYTHX 3JeMeHTOB TPyOonpoBOAd, BO3MYULAWIIUX NMOTOK Ecau
B FOJOBHOH 4acTH 3aulduraeMoro TpyoonpoBoLa pexXHUM TeyeHUS
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BuiGop HHrUOKTOPOR KOPPOIUM,
OaKTEepPHIIHAOB U TEXHOJOMHH HUX NIPHMEHEHHA
3AUIHTH HePTerasocOopHbIX

3anaano#
PHIHKO XHMHYECKHE XADAKTEPUCTHKH

Mapka pearenra,

lipuMeHuMOCTh
HHrHOKTOPAa B

cpeadx

TY, Pl na npwu MK s COdepPKallnX
MEHEeHHEe 3aBOA H3 (.. °C t BO3AyXe
rOTOBHTEAb ONTOBAY He B pa6oy
LLeHA HO COCTOARUIO | puiine C 30HbI, HoS Co b 0,
Ha 1 01 88 r pvb /T mr/m
Kopekeur 7798— —50 0,892 3,1 04 o0 + + +
HHIrHOUTOP KOPPOU3HH o apo
TY Ha uMmnopr- MATHY
HbIH XMMHAUYECKUH DACTBO
MPOAYKT, NpHUMEHe- PHTEJIO
Mbl{ B HE(PTHHOH
[IPOMbILUIJIEHHOCTH
CCCP
Oupma «Esso
CHEMICAL>», CLIA
1133 py6 /1
Kopexcur 7755— —35,5 0,895 15,0 46 4 To xe +- + +

HHIHOUTOP KOPPO3KH

TY Ha umnopr-
Hhid XHMHUEeCKHH
[NPOAVKT, IPUMEHAE-
Mbi#i B HEPTAHOM
[MPOMbILUIJTEHHOCTH
CCCP

dupma «Esso
CHEMICAL», Cl1A

1133 py6./T

*  YcpeaHeHnoe 3HaueHHe AJsi pacueta moTpeGHOCTH B peareHre
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Tabauua 6

HHrFHOHTOPOB-0aKTEPHUNAOB,
NPH NPOEKTHPOBAHWH HWHTHOHTOPHOK
TpyOONpoBOAOB HA MECTOPOXKAEHHAX

Cubupu

[IpUMEHHMOLTD TEXHOIOTHH {+ )

Hed reraszoc6opunie TpyGonpoBoinl
YnenbH

C dHTHKOPDO- pacxo,l,

O6BonHEeH
TPaHcCH

[exnonorua npumererus | TexHon0

C KOPPO3IHOHHNKIM

ruyeckas 3HOHHbIM PE€XH
HHTHOHTOpJ AAS 3aLLHTHI NPOLYRUHH| PEXHMOM TeyeHus p obpaba
1POMbICJOBbIX (I)DPMH . MOM TEHECHHH THIBAE W
T DVOOIBOBOLOR pearenta CKBJMHH, NPH CKOPOCTHY 1PH CROPOLTAX }KH%{J
pyvonp % ABMKOHUR W/ :

ABHXEHHH, M/{. CIHF

[ 0 CHbI 1o l 'U CBbhl- HI/M
le. l D 2 0 llle

OT KOPPO3HH

[TocToannoe po3upoBa- Tosap Ilo 20 H 0,036
Hue 25—50 r/mM’ cne-  ¢opma 20-50 — — + + H ¥ H
DHOAUUECKHMH YAaPHbI- HJIH 50-80 @ — - 4+ - H H H
MH Oﬁpaf)OTKEiMH 10-30% 80—100 - — <+ + — 4 +
100—200 r/M’ B Tede-  3Myabe
HUe 24—48 4 B BONE
O.HokparHbie o6pabor- To xe Jo20 — 4+ -+ 4 H H Ho 0,013
KH ¢ gowpom{(}ﬁ 20--50 — + 4+ + n®w ®BH H
200—300 r/m’ yepes onn—-80 — 4+ + + H H H
25— 30 ¢yTOK B TeUEHHE 80O -100 — 4+ 4+ 4+ 4+ 4+ +
24 —48 4
PaccpeporoueHno uepes Tosap Ho 20 — 4+ 4+ 4+ H H H 0,015
3aTpybHoe npocTpaHcT Jopma 20—50 — 4+ 4+ H H A
BO 3KCAAyaTAULHOHHbIX o0—80 — 4+ 4+ -+ H H H
CKBAXKUH 8O~ 160 — 4+ 4+ 4+ + 4 4
«IIpobkoit» mexay pa3s- To ke o200 — + + 4+ H H H 0,15
JeJTHTeNSMH OJHH pa3 20—50 — + + H H H Kr/m°
8 20--30 cyTOK 50 -8 — 4+ 4+ 4+ N H H nOBEpX-
80— 100 — + 4+ 4+ 4+ 4+ HOCTH
TPYON

[TocTosiHuOE AO3HPOBa- ToBap Ho20 — — 4+ 4+ H H H 0,037
Hue 2550 r/m’ c ne-  ¢opma 20—-50 — — + H H H
PHOJAHUECKHMH oﬁpaﬁm HAH >0—80 — — 4+ 4+ H H H
KaMu 200—250 r/m’ B 10— 800--100 — - + 4+ - 4+ +
1edeHue 24 —48 u 30%

IMYJILCHS

B BOAE
Onnoxparhbte o6pa6or- Tosap Jo20 — +4+ + + w®w uw #0017
KH ,uoaupom:ou dopma 2050 — 4+ 4+ 4+ H H H
300—500 r/m* uepes HAH 50—80 — + 4+ 4+ H H H
30—35 cyToK B Teuenne 10-309%, 80—100 — 4+ + 4+ + + +
24—48 4 IMVJIbC

B BOAC
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D HIHKO-XHMHYECKHE XapaKTepHCTHKH IlpiMeHuMOCTD
HHrHOMTOpPAa B
Mapka pearenra, cpeaax,
TY, P]l ua npa- [MAK B COAepXalux
MEeHEHHE, 3AB0OJJ-H3- ? . Bﬂgﬂyxe
Fr’OTOBHTENDL, OOTORARA ) ' paﬁgq
[LeHd NO COCTOHHHKIO 30HK, HES COE 02

Ha l 01 88 r, py6 /T Mr /M3

Hopuren-i80-— —20 0,94 64 20) 4 10,0 + + +
HHTHOHTOP- [10 H30-
DaKTepHLIH] nporna-

Huctpykuus no HOJTY

MPUMEHEeHHIO HHIH-
GuTOopa-OaKTepHiLKuAA
Hoauren- 180 nas
3A1HTHl OT KOPPOIUK
HedTeCOOPHBIX TPY-
bonpoBOAOB HA MecC-
TOPOXKACHHAX 3a-
naaHon CHOHDH,
['unpotiomMeHHedTe-
ra3, 1985 r
_®Dupma
«Hoechst » OPT
2800 py6 /T

CHI1X-1003, —35 0,95— 100 28 3 2,0 -+ +

Mapka b—uHru6u- 0,98 no
TOp-0aKTEPHLIH L M3II,

TY 39-5765065- 10,0
-7-020—835, no H30
PJ1 39-0147113- GyTaHOaY
-383 —B7

HITO Cowsuned
TEeIPOMXHM

2200 py6 /1

¥  YcpeaneHHoe 3HAYeHHe ANSl pacdera noTpeGHOCTH B peareHre
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I1pononxenne taba. 6

Py, Gaaa T T T TR SRR SRR -

Texunonorus npuvenenus | Texnoao-

HHTHOHTOPA A0S 3a1UUTH | FHUECKAH 4HOHHOLIM PCXHH- ]
1DOMIC.10BHX popwa [IPORYKI| pekiMon Teuenis | Tty |G
prﬁ{jﬂpuﬂ{jﬂ(jﬂ pedreHTd 0/ - IEHH{EHEH M/i.‘ [IPH CROPOCTAX MHIKO-
OT KOPPOJIHH ¢ : " ABHMXEHHR, M/C | cTu*,
| Kr/m'
Paccpenorouento uepe3 Tosap. 1o 20 + 0,015
3aTpybHoe POCTPAHCT- Gopma 20-- 50 +
BO 3KCIIIyaTauHOHHBIX o0--80 +
CKBaXHH 80— 100 -+
«IpabGkoit» mexay pasz- To xe Ho20 — 4+ 4+ 4 H H R 0,15 kr
JeJUTEJAMH OJlHH pa3 20 -50 — 4+ 4+ 4+ H H H HAlM
B 30-—-35 cyToK 50-80 — + 4+ 4+ H H THOBEePXH.
80 -1 - 4 4+ + 4+ 4+ 4+ Tpybdo-
poe.
[Tocrosindoe no3upoBa-  --»- Ho20 <+ 4+ + <+ H H H 0,040
Hue 40—50 r/v” 20-50 4+ 4+ 4+ + ® H W
p0- 80 + + - -4+ H H H
8O0—100 + -+ + 4+ 4+ +
PaccpeloTOUYLHHO Hepes —» — Jdo20 4+ 4+ 4+ — H H v (1,020
3aTpyOHOE NPOCTPAHCT- 20-50 + 4+ 4+ — H H H
BO 3KCNJYyaTalHOHHBIX 50-80 + 4+ + ~— H H 3
CKBaHH 80O—100 4+ + + - 4+ + -
[TocTosindoe noauposa- Tosap 1o 20 4+ <+ + - H H H 0,045
e 30—50 r/m'c yaap- popma  20-50 + + + — H H H
HOH 06paboTKoH 200 WK o0-80 4+ + <+ — H H H
r/m® B Teuenune 24 10-30% 80—100 4+ + + — 4+ + —
B HauaJie 33U HThi PaCcTBOP
B BOJE
PaccpenoroueHHo, uepe3 Tosap. o 20 4+ 4+ 4+ — N H H 0,030
3aTpybHOe APOCTPAHCT- (POPMA 20—00 + + + — H H H
BO 3KCNNIYaTALLHOHHbLIX 50-8 + + + —~— H H (F
CKBAXHH 8-—-100 + + 4+ — A+ 4+ —

[TpumennmMOCTL TEXHONOI HH (4 )

OQ6BO.LHEH.

1paHLn

Hedrerazocbopubie TpyGoiipoBob

o

C KOPPOINOHHDBIM

¢ AHTHKOPPO

YaenabH
pacxoa,
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DuinKo XHMHUUECKHE XaPaKTePUCTHUKH

Mapka pearenta, f 135”“3‘3‘ |
TY. Pl na npu- nac- ;
MEHCHRE, *53“2”“*" t., C, [ pupu 51{}2%1. L H(i;m BI;{!;E}?XBE
FOTOBHTE, i b, ONTUBAH e 20 C, | ¢ Cr. "*'H(i: FOCT | pados
UeHd 10 COCTOSHHIO | grpe |6 /om’ He g o L0 bl
Ha 1 01 8871, pv6 /1 6oee 007 i /M’
76
|
CHITX-6301, —40 .87 20 e 4 10,0
Mapka 3 HHIUHOHU- [0 H30-
TOP KOPPOIHH [npona-
TV 39-576505- HO.TY,
-7-043 87 100,0-
HI10O ColwsHed- Mo He-
TEeIPOMIUM Pppacy
950 py6. /1
MK-5M —nurv- —40 1,0 29 20 3 10000
OUTOP-0ARTCPHILH [,1 1O 3TA-
PJ139-0147323- HO.TY
-315 B3
OMCKHH 33BO.1
CK
750 py6 /71
BM I KC-82. —-2() |2 0.0 — 4

vMapka A HHIUOH

FOD KOPPOiHK
TY 38 4-0262 &b
Olbi HbIK 38801

MXHIT AH A3CCP
4306 pyo /1

VePe LHCHHOL 3HAUCHUC LA pdcydeTa 110rpeOHOCTH B PedreH1e

[IpuvenumocTs
HHI HOKTOpA B

cpe.lax,

COLICPARAIIIHYX

CO, | O,




HIpotoiasenue Taba. 6

IPHMEHUMOCTL TEXHOI O] HH |

)

]

l HedrerazocGopinie TpyOOIpuao;LbLl \
Texno1ordd npuMenenpy Texnoto- ()éﬂf”lf“m‘ . o C AHTHKOPPO- 'I;,;L:';]:;;:;
HRTHOMTOPA 08 341nTL | PHECCKAR " T{I:f:}:::;m :t';::ﬁ!:}:;r: TS:IET:H PHORBLIM heXy- Yobpaba:
HPOMLICAOBDIX hopma (P}céavxu-m | NPH CKOPOCTHX MM TEHCHAA ) Thisaem.
'I'F}}r'ﬁ{)[[p(]ﬂ(}ﬂ{)u []t‘{:i]'{?HTEl | ‘}’ ’ o H}HE‘!'i Hsi M/.l' ?I[] H L:KUDD(THF ARG
OT KOPPOIHH | v | SR ABUMKEeHHST, M/C | ¢rn¥*,
) 4
Ao 0.5 10 STEEN A
. ' ' , it
L {l.ﬂ-[ i N Ll iy 9 ()
[TocrosiHnoe posuposa- Tosap. o 20 + 4+ 4+ o+ H H g 0045
Hue 30--50 r/m”’ ¢ ne- hopm 200--b0 A+ = 4 H H 3
PHOAHYECKON yaapHoiH  wau 109, 50--80 4+ -4+ 4+ n H H
obpadborkou 200 r/m smyance. 30160 4+ +  + o+ + 4+ -+
B TeUeHHe 24 y B BOQILC
Paccpenoroueuno 4epes  Torap. o 20 = 1 H H H ().030
3aTpybHOE HPOCTPAHCT-  (popma 20--50 4+ 4+ 4+ 4+ H H H
BO IKCITAVATALHOHHDIX 5- 80 + 4+ o+ 4+ H H H
CKBA K HH R 100 ¢ + 4+ 4+ + 4 4
Floctostnnne aosupora- o ke 10 20 - S L H v (L,030
aie 25 30 1r/M7 ¢ nepu- 20 00 - S N L i H
OAHUYECKEMH YiapHLIMU ol ¢ —  — + 4+ n H H
otpadonrkamu 100-- 150 &) -1y -~ - - 4+ 4
r/m* g reuene 24 48 4
OaHoKpaTtible 06pador- D o 20  + -+ -+ - H H H 0,010
KH C JIO3HDPOBKOH 20---50 - i H H H
1 50-—--300 r/n” B Tene- 5080 4+ 4+  + - H H H
HHE 24-—48 Yy uepes 8100 4+ 4+ + — 4+ 4 -
30~ 40 cyTox
PaccpenoTouenno yepes - »- o220 4 4+  + 4 4 i Ho 0,010
34TPpyOHOE 1TPOCTPARCT- 20--50 4+ 4+ 4+ 4 H H H
BO IKCIIAY2TAILMOHHBIX -8 4+ -+ -+ 4 H H H
CKBaX< HH SO— 1060 + +- 4+ + + + +
«ITpobKO#» Memay pasz- - »— o226 — + + — H H 0,15 Kr
AEAUTENSIMH, OJHH Pas 2050 — 4+ 4+ - H H H Ha | M°
B 30-—40 cyToK o--8 — 4+ 4+ — H H 1 HOBCPXH,
8)--100 — + + — 4+ 4+ 4+ Tpybo-
HpOBOAA
[TocTosiuHoe ;103UDOBA-  — - o 20 + 4+ — — H H H 0,040
nhe 30 —40 mr/m” ¢ ne- 2050 + 4+ — - H H H
PHOAKRYECKHMH Y 1aPHbI- o0—80 + - — H H H
MH 06paboTkamn 200} 80—100 +4- T
r/m°® uepes 30—60 cyT.
PaccpeioTOUYEHHO Tosap. Ao 29 + ot T T H ) i 0.015
TpYBONPOBOADI dopma 2050 4+ + — — B H H
B TP pOBOA
5080 + + — — R H H
3—100 + + — — + = 7



Madpka peareuTa,

TY, PJ na npu-
MEHEHHE, 3aBOA H3- |, <
FOTOBUTENL, ONTORAS He

[HeHd4 1O (OCTORHHK BhLlle
Ha 1 Ol 881, py6 /1

O IpH
20° C,

r/cem?

CHITX 6011b- —35
HHTHOHTOP KOPPO3KWH

TY 39-3765657
-052—838

HITO Cowsned-

TeMPOMXHM
436 py6 /T

CHIIX-1002—  —52
baKkTepHUUA
TY39-1069—85
[ pO3HEHCKHH
'T13, BosueceHcKuH

['T13

(0,88

1,2

Lo,
& (ﬂ‘

b, e

Kaacc

OMAC-

HOCTH
1o

[OCT
12 1

007 —

76

30,0

200

61

90

i1I/TK B
BO3AYAC
pabou
30HHI,
MT /M

[1,0

[0

no ¢qJio-
TOpea-
reHTy-
3KCaNo

*  Ycpeasennoe 3HaueHHE [Uist pacyeTa NOTPeGHOCTH B peareqTe

HpUMCHHMOCTh
HHTHOKHTOPA B

i ———

cpeaax,
COACPMaUIHX

YcioBHble 0O003HAYEHHA: !, — TeMIepaTypa 3aCTbiBaHMS, p — IJIOTHOCTb, 1 — Bf3
Ta WJIH TEeXHOJNOruH BO3MOXHO; «—» — (aKTOPpbl, NpH KOTOPhIX MPHUMEHEHHe peareHTa
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OkoHuanue tabga. 6

TexHonorug NpHMetHerHus
HHIHOHTOPZ AH 321VTh
HPOMbBICIOBBIX
TPpybOoNpoOBOIOB
OT KOPPO3KH

FIpUMe HUMOCTL TeXHOTOTHH {+ )

Hegreraszoc@opibie TpyGonposoaLl

[TocTossHHOE N03HpOBa-
Hue 20 r/M3 ¢ neproau-
YECKHMH y1dPHBIMH G-
paboTkamu 200 r/m”

B Te4eHHe 48 yacos
OMH PA3 B MecHld

PaccpepoToueHHo uepes
3aTpyOHOEe NPOCTPAHCT-
BO 3KCI/1yaTallHOHHbIX
CKBa»KHHy

[lepHoanueckne obpa-
OOTKH C JO3HPOBKOH

15002000 r/m° —
5—7 uac, 200 r/m’

O6Boaued YACALH,
TexHoa0- "T 1;1.;”':[. ' CKOBPO3HOR M C AHTHKODPPO- | pacxon,
FHYECKAR | | | H Lem_m -”;, COUCHIS 3HOHHBIM peXU- [o6paba-
| pearenTa o ‘ P g ;{m | /o HPK CKOPOCTHX | dKHAKO-
| 0 ABHIKCHHA, M/ ABHAKCHHSA, M/C | crp*.
4
o | Ki /M
| ()- LEI}“’; a0 11.,0-
1.0 2.8
J_ 2.0
To xe o200 — — 4 4 H H H o 0,032
20--50 — g 4= H H H
50—80 — - -+ H " 4
oy Ho 20 N . 't H H o 0,032
50 _____ 80 Y e -1 -1 H H H
80—— 100 e — T T . —}' +
Bee + + + + + 4+ + 0,07

3-—-4 CyT, ABA pa3a B roji

KOCTb; {4 — TeMIE€PaTypa BCNbILIKH; «+4» — (PAKTOPhI, NPH KOTOPLIX NPUMEHEHHE peareu-
YJAH TEXHOJMOIHU HellenecooOpa3Ho; H — NPUMEHEeHHS HHTHOWTOPHOH 3alLMThl HE Tpebyercs.
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AHTHKOPPO3HOHHBIA, TO BBOA HHIHOUTOPA MOXKHO [1pe1VCMOTPETH
epea WTyIepoM WJAH B BbIKMJIHblEe JJHHUH 2 —3 BBICOKOOOBO/HEH-
HpiX (6oaee 90Y)) CKBakHH KyCTa.

2.7. UmnyabcHble TpYOKH OT HHTHOHUTOPHBLIX YCTAHOBOK 10 TOY-
KH BBOJA peareHTa B CUCTeMY JO0J>KHbl OblITb TENIOH30.1MPOBAHHIL.

2.8. Nurubutop BBOAMUTCR uyepe3 TpyOGuaTbld 30HA  (4epT.
YB 2.00.000, I'unpotiomenHedTeras), onylleHHblH 10 HH3a TPY-
bonpoeoaa.

2.9. [lnsi ofHOKpaTHOH (N€PHOANUYECKOH) NOAAYH NPUMEHSIOT-
csg HacocHbnle arperathl Tuna [[A-320, AsMHwmaw-35, «baku-
HEL>» H AD.

2.10. KosauuecTtBO peareHTa, J/4, nojlaBaeMoro B Tpyboupo-
BOM, pacCudrthiBaercsd no gopmyae

rnpe (Qx — CYTOUHBLIH pacxold XKHAKOCTH, NepekauyuBaeMOH M0 3a-
LIMILAEMOMY yuaCTKy TpybonpoBoaa, M°/cyT;
(| — KOHILleHTpalusi uHruburopa B paboueM pacTBOpe (NpPH
no3dposauuu topaphuou ¢opmbl C, =100, %;
Cy — pekoMeHAyeMasi J03HPOBKa HHruOGUTOpaA, T/M°:
0 — IJIOTHOCTb pabouyero pacTBOpa HJAH TOBAPHOH (POPMBI
uaruburtopa, r/cm’.

2.11. B uendax noBbllleHUS] HAACXKHOCTH 3allWThl Y4YacCTKOB,
npuMmblkaoiux K c6opubiMm nyikrtam (AHC, KCII u ap.), 3aws-
HlaeMbIX C MOMOULbID HHTHOMTOPHBIX YCTAHOBOK, !ejecoo6pasHo
NoJKAauYuBaTh HHTCHOHUTOPBI KOPpPO3UH uepe3 OJlHY M3 CKBAXKUH
KyCTa, BPe3aHHOro B COOPHBIM KONJEKTOP HA pacCTOAHHUU He OoJiee

2 KM OT IJIOLLLAAKH.

3. PaccpenoroueHnans nopaua UHruOUTOpoB

3.1. Cnocob 3akJjiuyaeTrcs B NepUOAHUYECKON 3aKauke KPYIIHbIX
MOPUUH HHrHOUTOpA B 3aTpyOHOE IMNPOCTPAHCTBO BbICOKOOOBOA-
HEHHbIX CKBaMXHH C arpecCUBHOH MNPOAYKUHeH. PekoMeHnayercs
175 HepTera3oCOOpHLIX KOMJIEKTOPOB ¢ U3MEHAWIIHMHUCA MO JJIHHE
FTMAPOAMHAMHUUECKUMH MapaMeTPaMH MOTOKA.

3.2. CyuiHOCTh cnocofa COCTOHT B IIPHHYAHTEABHOM JAHCHEp-
FMPOBAHUU UHTHOWTOpPA B NJACTOBOH BOAE CKBAaXXHHbI, NOC/€ YEro
B HedTeraszocOOPHLIK KOJMJIEKTOP [MOCTYIaeT BOAHBLIA pPacTBOP
(nucnepcusi) HOBLILIEHHOH KOHUEHTpauuH, obeclneyuBamWUH 3a-
ILHTY, B TOM 4YHCJie B 30HAX BOJHBIX CKOIJIEHHH.

3.3. llpu paccpeaoToueHHOM MeTOAe 33IHMTHl NPpeANOUTHTENb-
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Hee HCNoAb30BATHL HHMHOMTODHL, obuajaroiue s9pEeKToM nocJe-
aefcTBust He MeHee 20 CVTOK. B COOTBETCTBHH ¢ 3PPeKTOM HOCHE-
ACHCTBHS HA3HAYAeTCHA [HePHOJAHYHOCTh BBOILA PEATreHTOB B CHCTE-
My (20---30 CvTOK;j.

3.4 Jlonvekaeress  apHMeHeHHe  HHPHOUTOPOB  NOBbIUICHHOH
naotHoeTH, naupumep, BOWKC-82, ne obaajpanouiux 3pPpekTom
MoCJEeAeHCTBHS. B 9TOM  ¢avyae NpoAodKHTCAbHOCTb  3allLKTHI
oGeCTIEUHBALTCH HAKONJICHHEM HHIHOHTOPA B 34CTOUHBIX YHACTKAX
TPpYOONPOBOILOS.

3.9. BoaopactsopuMbie Huruburopn THia BOHKC-82 peko-
MEHAYeTCH UCITONb30BATH AJA 3a1UHTHI HCPTeCOOPHBIX KOJLJIEKTO-
po GoablIOro jaHamerpa (320---1020 MM} ¢ NOHMKEHHOU CKO-
DOCThiO noToka (a0 0,7 m/c).

3.6. Jlad BBOAa MHHrHOHTOPA HA Hanpasiacuuu HedTeraszochopa
BLHiOHPAIOTCS, KYCThl, BLIKHAHDBIC JIHHHUH KOTOPBIX BPe3dloTcd B Hed-
TEraszoCOOpPHbLIM  KOMJCKTOP Ha PacCTOAHHH 2+ 3 KM  APYr  OT
Apyra.

3.7. Tipn 8BIGOpPE KVCTOB B HEPBYK OUCPeLb VUHTLIBACTCS
HaJIMYHEe HA HHX CRBAXKHH C OHNTHMAJABLHLIMU  VCJOBHAMH 1018
BBOAA HHFHOHTOpaA. KpoMme TOro, npejloutdresibHe¢ BBOJAUTbL MH-
FTHOUTOP B CKBAXKuHbL ¢ Hanbosaee arpeccHBHOR CPeAOH, ¢ 0OBOIL-
HEHHOCTLIO Oosce O09) ¥ Ha KycTax ¢ HAUMEHLINEH JUIHHOH Bbl-
KHAHBIX JHHHUH.

3.8. B tada. 7 npUBeACHO PAHKKHPOBAHHE CKBAXKHWH NO KOMIi-
JEKCY YCJIGBUH, KOTOpble OJ3ronpHATCTBYIOT WX BbIOOPY i
3akauky pHruduTopa. Haunbosee Saaronpusiten sbibOP CKBAMKHHDI
NepBOro paHra, 3areM BTOPOIO U T. A.

——

Tabavdua 7

PaHKHPOBAHHE CKBAXKHH NO YCJAOBHSIM BBOJAA HHIHOWTOpaA

P Al b ——
—

el e o il ralbliniir

Cnocob O6BOI- Paur cxkpaxuil 1pH ﬂefi;'re, M"‘;ﬂy’r

FKCAYa- HCHHOCTD T T | __ _ o
1A HH nedra, ¥ o-~-4( Lﬂlg 100 l_l ({)-- 200 l 200----400 l 400 600

POoHTAHHBIN 50---65 — — 4 o 6)

65— 80 - 3 3 4 o

80---95 i 3 3 4 D

SLILH o695 D 4 2 3 4

60-—-8() 4 2 | l 2

80—98 4 2 | : 2

tirH 60—80 2 2 2

80-—99 4 3 2 3

["a3ndTHbLIH 50—65 6 5 o 6 -

65~~80 4 3 4 5 (;

80—99 4 3 4 D 6
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3.9. Ilpu otrcyrersy Ha BbIOPAHHOM KyCTe TEXHHUYCCKH MCII-
DABHBLIX CKBayKuH JIONVCKAETCS 1104aua “dACTH MHTHOHTOPA JU3H-
DOBOYHOH VCTAHOBKOHW ¢ YAAaPHOU A03uH B Teuetive |—2 CYTOK
(cM. Tabja. b)

3.10. Tlocie Bnibopa KycTOB HedTecHOPHbIH KOIJIEKTOP OKa-
3bIBACTCA PaA3/jCTeHHbIM Ha Y4YacTkH, KaxkIbiH H3 KOTODLIX 00Opa-
OaThiBAeTCS N0 MeHbilled Mepe OJHOH nHopuuei uHruburtopa. [la-
J€e PAaCCUUTBLIBAIOT MacCy MHIHOWTOpa Ha OJAHY 3aKaykKy, HauH-
Haa ¢ HanOoJee yalajeHHOro Kvera. no gopmy.ie

M= KCTYQ, (31)

rae M -- HeoOxoaumoe KOJHUECTBO MHTHOUTOpA, K,
K — 3SMIOUPHUCCKUU KO3PDULIHCHT;
C — paGouasi JO3MPOBKA HHTHOUTOPA, KI/M’;
[ — nepuoj MeX/1V 3aKaukaMH UHTHOHUTOpA, CVTKH;

Y Q. -~ CyMMa pPAaCX0,l0B HCUHTHOUPOBAHHOH MKHUIKOCTH, MOCTV-
nawileil B JaHHbIH yuacTOk, M°/CyT.

3.11. Kospdunuenr K oObluHO npuHuMaercd pasubim 1,0,
Ecau npoaykuust KyCros Ha pacCMaTpuBAeMOM ydacTke He 06.J1a-
AaeT 0CO60 BbICOKOH ATPECCHBHOCTbI), €r0 BEJMUUHY YMEHbIUAIOT
10 0,7—0,8. B oTacapHblx cjaydasix, Ha MaJOOTBCTCTBEHHbIX
yuacTkax HePTecOOPHOro KOLJIEKTOpa KO3(P@GUUHEHT K MOXKHO
CHU3UTL A0 0,0.

3.12. Pabouasa nosupoBka HHrubutopa ( BbiOHpPAETCHA Ha OC-
HOBAHMH ONbITA JIO3UPOBAHHOH MOJA4yH pedrcHTa Ha JaHHOM MecC-
TODOX/ACHHU WJIH IIPUHUMAETCH 00 JaHHbIM OpraH#3alMU-paspa-
botTurka P/l HaA TexXHOJA0THIO.

3.13. OnTumMaabHOe KOJHYECTBO HHIMOUTOPA Aa% BBOAA B OJIHY
CKBaX»XHHy cocTaBaserT 0,0—2,0 T, B HCKJIOUHTE ! ,iblX CAy4YafaX
OMYCKAeTCHA YBeJHUEHHe ero 10 3 T. ECJH pacueTHoe KOJUUYeCTBO
peareHTa Ha 00pabOTKy yuacTKa cucTteMbl HedrTerazocbHopa Me-
Hee 0,5 T, TO ero NMpUHHUMAT paBHbiM 0,5 T, a ecjiM npeBbiIACT
3 T, TO Ha AAHHOM KycTe noaAdupaercs elle O0aHa CKBAXHHA.

3.14. Bce BbIOpaHHble CKBaXHHbLI, paboTaroliHe B OJHH Hed-
TeCOOPHBIH KOJIEKTOp, 06pabaTtniBAOTCAd UHTUHOUTOPOM B TeUEHHE
| —2 cyTok. PekomeHayercst cHavyana BBOAMTL MHTHOHUTOD B CKBa-
KHHbI, HauboJee yaajeHHble OT HedTecOHOPHOro NYHKTA, [10C/]e-
JOBATeJbHO [epeABUrasichb 110 HAlMpPaBJIeHHIO NOTOKA.

3.15. Tlpy Heo6X0AUMOCTH B Tra3aHdTHbIX HJAH (OHTAHHDIX
CKBAa)KMHaxX [epe] 3aKaukKOH HHIMHOMTOpA CHHXKAIOT [AaBJjeHHe
B 3atpybHom npoctpaHcTtBe A0 0,3—0,5 MIla nyrem c6poca rasa.

3atem TMOAKJOUAOT K 3aTpyOHOMY MNPOCTPAHCTBY HarHera-
TeJbHYIO JIMHWIO HACOCHOTO arperara W ONpPecCOBbIBAKT e€e Ha
noJyTopakpatHoe pabouee aasJsenue (4,0—6,0 Mlla).
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OTKPBIBAIOT 3aABHIKKY 3aTpyOHOro HPOCTPANCTBa H 3aKAUM-
5410T PACUHETHOE KOJHYECTBO HHrubuTopa ¢ pacxonom 4--12 n/¢
Ge3 OCTAHOBKH CKBaX bl 11ocjie 97010 NPOMBIBAK)T HATHCTATCIb-
HYIO JAMHHIO, SAKPBIBAIOT 3aABUAKKY W HIPOMLIBAIOT arperar.

3.16. Tlpun HepoctaTouHol SO@MCKTHBHOCTH 3alivThl (110 JdaH-
HbIM KOHTPOJIsT} pacxo/l HHIrHCHTOpa Ha BCe ollepaludHl VBEJHYH-
BaeTcyd Ha 20 3090, Ecan 3ra Mepa we 440t pesyabrara, Cleayer
PACCMOTPCTE 11€0CO00PAa3HuUCTL 3aMeHbl pearenTa.

4. O0paborka «npoGKOH» HHITKOMTOPa MEXAY PpPasfHeInuTeNs My

4.1. 3amury Tpybonpososos, o60pyAOBAHHBIX KaMepaMH NycC:
Kd W IpUeMa ckpeBKa, MOXKHO UPOWIBOAHTL «NIPOOKOW» MHTUOH-
TCPd,  3aKAUaHHOM  MEX/Y  pPasidCciuTeysiMH B COOTBETCTBHH
¢ PIL 39-23-1082—84. O6bem uurubutopa, nomMeulaeMblH Mexy
PA3ACTHTEAAMH, PACCUHTHIBACTCH NO Gopmylie

Vi == (1/p) sDLm10 "

rae [V -~ BHYTpEHHRU anameTh Tpybonporaia, m;
foo= HPOTHACHHOCTL 2 HHIWAEMOro yuiacTKa, M;
70— VACABHBLIR Pacxol HHMHOMTOPA H4a CAMHHLY UAOILAIMN,
HPUHHMAaeMbid 8 3a2BHCHMOCTH OT BH3KOCTH pearedrd
or 100 x0 300 r/m-:
0 — MJOTHOCTL HHrHOHTOpPA, r/cm’.

4.2. Benuvuudn yaapHOod H pabOuynux A03HPOBOK, NPOAOJINKIH-
TeNAbHOCTE JAO3UPOBAHUA H NEPUHOAHUHOCTb 00pabOTOK, 0O LEeMbl
33KauyeK B CKBaXHHbI U B TPVOONDPOBOAK MEXK/AY PA3ACHHTENAMH
YTOUHAIOTCH NPH BHEAPEHHH 3dUWMTbl HE KOHKPETHOM 3aulHULae-
MOM TPYOOIIpOBOAEC, HCXOASA H3 YCMOBHUS CHHXKEHHST CKOPOCTH KOP-
PO3UK CTaau He MeHee uem Ha Y0Y.

4.3. /115 3aKauku peareHToB B KaMepbl I1yCcKa MeXAy pasie-
JHTEAAMH  NPHUMEHATb  HacocHbte  arperatst  tuna  LIA-320,
AsHWHMmaw-35, «bakuuen» u ap.
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[HPHITOXKEHHKE o

Ob6s3are1bHOe

METOILUKA NPOTHO3UPOBAHHA ABAPUM
H OTbPAKOBK#® TPYBONPOBOLOB

Hacrtoduiada MeTo/lHKa pacnpocrpaHderc Ha oTOPAKOBhY Tpyo
HegTenpoBy10B - IV Kaaccos ¢ apeaeaom TeKyUeCcTH Martepuata
Tpy0 c¢Bbiine 210 Mila u 3vauenuew npeae.aa APOYHOCTH HA pPas-
pbiB 10 550 MIla BK.IOUHTEILHO.

FlacTosiiasd MeTOdUKA VCTAHABAMBACT [10Ca€,10BATEJLHOCTD
pacyera OCTATOYHOH TOJLMHBL CTCHKY TpyOboNnpoBoia 16 JaHHBIM
O COCTaBe TPAHCHOPTUPYEMBLIX Cpel., THAPOAHHAMHUUECCKOM PCHKHUMC
paboTbl U CPOKY 3KCILIyaTauMM TpyOONpoBOaa.

1. Pacuer napameTpoB 1npPH NPOTrHO3MPOBAHMUK ABAPHH H OT-
OpakoBke TpyOoONpoBOLOB.

|.1. las pacyera cobupatoTcs CpejiHUe 1o KaKaoMy [oxs
IKCINyaTauruB TPYyOOIpoBoAad HCXO1HBLIC QAHHBLIE COr1acHO HPHIO-
MEHHIO 1.

[.2. /luig OLeHKH BO3MOMHOCTH BO3HHKHOBEHHS aBapuu B n-M
roay ¢ Haya. ga 3KCIIVaTallMd DAaCCYMUTHLIBAETCH BEJIHUYHHA

I, = 0, — an—:l K, Omaxi (32}

rae O — TOJJMUIAHA CTeHKHU TPYOOMpoBOsa, MM;
K. -- Ko3(ppHUHeHT, y4YHTBHIBAWIIHA TPHUMEHeHHe HHTHOUTO-
DOB KOPPO3HM B I-M TOAV, B CJjayuyae MHTHOHMPOBAHUA
K, = 0,3; 6e3 uurubupopanuag K, = I;
Omax: — MAKCHMAaJbHO BO3MOXKHas Npud AaHHbLIX (PH3HKO-XHMH-
YeCKUX CBOHCTBAX Cpeabl U FHAPOAHHAM “(I€CKHX Napa-
MeTpaX ABUXEHHHA CMeCH CKOPOCTb KOppO3HH, Xapak-
TePHU3VYIOILAsA JOKAJbHbie KOPPO3HOHHbLIE T[OPaXKEHHUS
B i-M roay, MMm/roa {(CM. npujiokedue 1).

ABapusi npou30HIeT B A-M pPACUETHOM TOAYy B TOM cCJydae,
ecau [ln << 0oer wp. 3HAUEHHSA Oocrwp — OCTATOUHOH TOJIULHHBI CTEH-
KH, TIPH KOTOPOM NPOUCXOAUT pa3pbis TpybONpoBOaa B 3aBUCH-
MOCTH OT auamerpa, npuBejeHbl B Tabj. 8.

Tabauvua 8

Hapyxkublii guamerp, Mm 89— 325 325530 | 630—1220
HaumeHbluass gonyCTHMas TOJILHHA .5 2.0 2.9

CTEHKH Oocr «p
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1.3. CCJAKM NPOrHO3 YyKa3biBaeT 13 BO3MOXHOCTb BO3HHKHOBE-
HHUS aBapuu B n-M rojy, 70 Ha JaHHOM He(dTerasonpoBoje Heob-
XCZHMO MPOBOAMTL H3MEPEHHEe TOJILIMHbI CTEeHKH Ha YuYacCTKaXx,
haubdonee MOJABEPXKEHHbIX BHYTPEHHEH KOPPO3HH.

1.4. Hanbosiee noaBepXeHHbLIMH BHYTPEHHEH KOPPO3HH HBJISA-
ICTCA Yy4acTKH TpyOOnpoBOAOB, HCKPHBJIEHHBbIX B BEepPTHKAaJbHOMH
NJAOCKOCTH, [IPH HAJNHYHUH KOMTIEHCATOPOB TeMIepaTYpPHbIX YIJIH-
HeHHH NPAMOYroJbHOH (POPMbl, 3aNOPHOK apMaTypbl, MECT CyXe-
HHH MJH pacliHpeHHd TpyOoNnpoBOAd, NEPEXOA0B OT CHyCKa
K NOABEMY WJIH OT FOPH30OHTaJbHOIO TEYEHUA K MOABEMY.

1.5. A NpHUHATHA pelleHHs1 O PeMOHTe WJH MNOoJiHOH oT6pa-
KOBKe ¥ 3aMeHe TpyOOnpoBOAa PacCUHTbIBACTCA CpelHsAsd rnybuHa
KOPPO3HOHHOIrO nopaxxeHus tpybonposonaa

Ocp = Z:l__l Pepe (33)

FA€ Pcpi — CKOPOCTb KOPPO3HH, XapaKTepHU3YIOLaa CPEeAHHH H3HOC
HHXKHEeH o6pasylower TtpybGonpoBona B i-M Troay,

MM /Toju.
1.6. CKOpOCTb KOPPO3HH, XapaKTepHsylollas CpeiHHA H3HOC
HHXKHeH obpasyloilied TpybonpoBona B i-M FORY, PaCCUMTbiBaeTCH

o (popMyae
pcpi:plpt"’l"p?(l '""Pl:) Ky , (34)

rae p1 = (Ocr — Oocrkp)/i — CKOPOCTb KOpPPO3HH Tpybomnposoaa
MPH YCJOBHH, 4YTO aBapusaA NPOHU3OHAET B i-M TOAY,

MM /TOA;
p2 — HaunboJee BepOoATHAA CKOPOCTb KOPpO3HH TpybonpoBoaa
NPH COOTBETCTBVIOLIEM THAPOAHHAMHUECKOM peXHMe
TeYEHHUS XKHUIKOCTH (onpenensiercs no tabJa. 9), Mm/ron;
Kx — KO3((PHLUHEHT arpecCHUBHOCTH NPOAYKLUHH (CM. MpPHIO-

KeHue 1);
P; — NJOTHOCTb BEpPOATHOCTH aBapuH TpybonpoBoaa B (-M

roay. Onpenpeasierca no puc. 2.

Tabavnua 9
OTHollenHe CKOPDOCTH CMECH K KPHTHUECKOH CKOPOCTH

IInamerp Or0 Or 0,25 Or 0,5 Or 0,75

D< 377 0,12 0,06
377T<<D<530 0,4 0,5 0,3 0,25 0,1
D>530 0,4 0,5 0,55 0,6 0,15



38

P ——
WA
* |
0,5

i !

|
010 AU i

005 _

A
TN

0,5 1 19 Viem / Vicp

Puc. 2. I'paduucckasg 34BUCHMOCTH NAGTHOCTH BEPOATHOCTH ABAPHH B (-M TOAY
OT OTHOUICHHA CKOPOCTH CMCCH K KPHTHUECKOH CKOPOCTH
[ D377 mm; 2 --377<<D < 530 mMm: 3 — D530 mmMm
|.7. Pacuer oCcTaTOUHOH TOJIHHBI CTEHKH TPy /dlpOBOAA NOC-
J€ 1 JIeT 3KCIAyaTauly Beaercs no gopmy.e

0" = e — ey (35)

2. Kpurepun OTOPAKOBKHM.

2.1. TpyDObl, neraan HePTENPOBOAOB W CBapHbLie HIBbI NOAJE-
KAT OTOPAKOBKE B CACAVIOIUMX Cliydasax:

eCAM B pe3y bTare pacueTa WJIH H3MEePEeHHA OKa)Kercd, 4TOo
Noj JleHCTBHEM KOPPO3HH OCTATOYHAS TOJIIMHA CTEHKH YMEHbIIH-
Jlacb M JOCTHUIJA BeJHUYHH, YKa3aHHbIX B Tab.a. 8;

eCJIn B pe3yabTarte KOppo3uu 3a Bpemsi padboTol A0 O4ePeHONO
pacdera HWAW HU3IMEPEHHS OCTAaTOYHAHA TOJILHHA CTEHKH BBLIHAET
3a npenejbl oTOPaAaKOBOUHBIX BEJHYMH;

eCJIH MPH OCMOTPE CBAPHBLIX (UBOB OOHAPYXKEHbLl AePEKThI, HE
NOAJICKAULHE HCIIPABJEHHIO.

2.2. OTOpakoBKa JAWThIX H3HOIUEHHBIX KOPNYCOB 3aABHKEK,

BeHTHJIEH, KJ/AMAHOB W JHUTHIX JeraJjed HedTenpoBOLOB BbINOJ-
HAETCS:

0
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€CJIM  YIVIOTHUTEJIbHbIE 3JIeMEHTbhl apMaTypbl H3HOCHJAHUCHL HAa
CTOJIBKO, 4TO He 00eCHeyHuBaloT BeAeHHUA TEXHOJOMHYeCKOro I[po-
lecca ¥ OTPEMOHTHPOBATL MM 3AMCHHTL HX HEBO3MOXHO,

€CJIM TOJLUIHHA CTEeHKH KOPIIyca apmMaTypbl JOCTHTJAA 3HAUECHHH,

PaBHbIX YKA34HHBIM B Ta0a 10 WAH MeHbUIHX

Tdﬁﬂﬁ“{i 1 ()

Yeaosuuii anamerp | 80 ] 200 | 400 ] 500 | 700 | 800 [ 1000 [ 1220

[lpeneabnast oTOpaKOBOY 3 45 6 7 8, 10 ] ] 14

HAfi TOJULHHA CTEHKH NpH
Pras<< 10 MIla, MM

23 ®djaHubl oT6PAKOBLIBAIOT

[IPH HEeY/I1O0BJETBOPUTEJNBLHOM COCTOSHHH TIPHBAOUHBIX ITOBEpPX-
HOCTEH,

NPH HAJHUUH PAKOBHH, TPEUIHH W APYIrUX 1e(deKTOB,

1PY YMEHbUIEHHUU TOJNLIHHLI CTEHKH BOPOTHHKA dJaaHua 10
OTOPAKOBOUHBLIX Da3MepPOB TPYyOH

3. ¥YKazaHune mep 6e30MacCHOCTH.

31 Bce paboTbi, ¢BA3dHHbIE ¢ OTOPAKOBKOH TPYO, AOJMXKHbI
BBLINIOJIHATBCA € COOM0AeHHEM TpeboBaHHHU 0e30MaCHOCTH COrJac-
Ho P 39 0147103-392—87 «HMHCTpyKUus 10 TEXHHUECKOMY pacC-
CJA€J0BAHUIO Y JIMKBHAAUUM OTKA30B H MNOBPEXACHHUH TPYyOONpO-
BOJIOB NPOMbBICJIOBOTO cbopa U TpaHcnmoprta HedTH»

32 K orbpakoBke TpyO MOryr ObiThb AONYUIEHbL! JiHIlA HE MO-
noxe 18 neT, oOyueHHble U Npolledlle NPOBEPKY 3HAHUH COorfac-
Ho TTOCT 1200 004—79 u «llonoxennio o nopsitnke obyuenus
nepcoHaja Oe3onacHbiM MeToaam paboToly, «bauHOU cucreme
paboTbl N0 CO34aHHIO Oe3onacHblx ycaoBud Tpyaa» (M Henpa,

1978)



