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1 TEXHOJIOIWIECKAfl llACTb 

1.1 XapaKTepHcTm<a pe3epsyapHoro napKa JIII,L(C «lOpraMbIIID> 

Jlll,[(C «lOpraM1>rm» .srnm1eTc.s1 crpyKT)'pHbIM no)'.(pa3,neneHHeM OAO 
« Yparro-CH6HpCKHe MarHCTpa.JihH!>Ie tteqnenposo.zu,1 HMeHH ,[(.A. qepffjleBa» H 
npe)'.(cTaBmieT co6oii KOMnneKc coopy)KeHHH H ycTpoiicTB ,llJI.SI nepeKaqm 
ttecprn[3]. 

Pe3epsyapHbIH napK JIII,[(C «lOpraMbilll» COCTOHT H3 ,ZJ;BeHa)'.(UaTH 

pe3epsyapoB, H3 HHX .nsa pe3epsyapa THna PBCil-5000 (N!! 1, 2), )'.(Ba PBC-2000 
(.M~ 1, 3) H soceMb PBCil-20000 (.M? 4, 6, 7, 8, 9, 10, 11, 12). ,L(Ba pe3epsyapa c 
rroHTOHOM THna PBCil-5000 M3 pa6oTruoT B TpaH3HTHOM pe)KHMe c 
Mar11crparr1>HOM HecpTenposo,n:oM TOH-2, ,n:Ba pe3epByapa THna PBC-20000 M3 H 
,n;Ba pe3epsyapa nma PBCTI-20000 M3 pa6oTaIOT B rpaH3HTHOM pe)KHMe c 

HecpTenposo.n;oM YEKYA H UieCTb pe3epsyapos THna PBCil-20000 M
3 

pa6oTaIOT B 
rpaH3HTHOM pe)KHMe c ttecpTenposo,n:oM HKI<. Ha p11cyHKe 1.1 npe,n:craBJieHa 
TeXHOJIOrl-ReCKa.sI cxeMa JITI,[(C «lOpraMOIIID>. 

,[(ml IlOMep)KaHffjl B HOpMaJibHOM TeXHH~eCKH HCnpaBHOM COCTO.sIHHH 
pe3epByapHoro napKa CBOeBpeMeHHO rrpoBO)UITC.sI TeXH~eCKa.sI )'.(HarHOCTHKa H 
TeXHHtieCKOe o6cny)KHBaHHe pe3epsyapOB. ,!(ml npe)'.(OTBpaI!leHffjl nepeJIHBOB H 

6e3asapHiiHoii 3KcnnyaTaUHH pe3epsyapbI llil,L(C "IOpraMbrm" o6opy.n;osaHbI 
.n:a~HKaMH MaKCHMaJibHO-aBapHHHbIX B3JIHBOB, rrpH cpa6aTbIBaHHH KOTOpbIX 
npOHCXO)'.(HT aBTOMaT~eCKOe OTKJIJOqeHHe pe3epsyapa, rryTeM 3aKpbITH.sI 
3a,n:sIDKeK npHeMopa3,n:aTo~HbIX rrarpy6KoB. CornacHo npas1rn rexHHqecKoii 
3KcrmyaTal.lHH pe3epsyapos, no rpacpHKy, o6opy.n:osaHMe pe3epsyapttoro rrapKa 
nepeso,n:HTC.sI Ha seceHHe-nennrn H oceHHe-3HMHHH pe)KHMbI 3KcIIJiyaTaUHH. 

flo)KapoTymettHe pe3epsyapos ocy~ecTBJU1eTc.s1 OT cyrnecTBYJOIIUiX 
CTaQHOHapHbIX CHCTeM npoTHBOilO)Kapttoro so.n;onpoBO)'.(a. flpe,n:ycMOTpeHO 
so.n:ooTse,n:eHHe H3 Kape pe3epsyapos. 

... 
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1.2 06ocHoBaHHe TeXHHqecKoro nepeBoopy)l(eHIDI H peMOHTa pe3epByapa 
PBC-20000 M~9 

B 2009 ro.n;y 6blJia rrpOH3Be.n:etta nontta51 Textt111-iecKaJ1 .n:i-rnrHOCTHKa 
pe3epByapa PBC-20000 ,N'Q 9, B xo.n:e KOTopoH: 6I>mo BbllIBJietto ttanlPUfe tte.n:orryc­
THMhIX .necpeKTOB B MeTaJIJIOKOHC'fPYKI.\IDlX pe3epByapa. 

Ilo pe3ynhTaTClM ,D;HarHOCTHKH 6blnH c.n;enaHbl BhIBO.D;hl 0 HeB03MO)l(HOCTH 
.n;anI>Heihneii 6e3onacHoii 3KcrrnyaTaQHH pe3epayapa H rrpHHlITO pernem1e o 
TeXHWJ:ecKOM nepesoop~eHHH H peMoHTe pe3epsyapa PBC-20000 .M! 9. 

1.2.1 XapaKTepHCTHKa pe3epByapa PBCTI-20000 ,N'Q 9 

Pe3epByap PBCTI-20000 .N'Q 9 coopy)l(eH B 1976r. B pe3epByapHOM napKe 
JITI,[(C «IOpraMbIUI» KyprattcKoro HecpTenposol(Horo ynpasneHH51. 3aBo.n; 
HJroTOBHTenh - CapaToBcKHii Jaso.n pe3epByapHbIX MeTannoKOHC'fPyKUHH. Ha 
p11cyHKe 1.2 npe,n;cTaBJieH 06m11ii BH.n pe3epsyapa PBC - .N'Q 9. 

HaHMeHoBaHHe c-rpo11ren.1>HO-MOHTa)l(HbIX opraHHJaQHii: 
1) MOHTIDK CTaJihHbIX KOHCTpyKQHH - KypraHcKoe MY «Co103maxTocneQ­

MOHTa)l0>; 
2) C1'pOHTenI>CTBO ocHOBaHH.sI H cpyH,n;aMeHTa - KypraHcKoe CMY-2 -rpecTa 

« YpanHecpTera.Jc-rpoii». 
BMeCTHMOCTb pe3epByapa- 19450 M.3 

TexHHqecI<HH HOMep - ,N'Q 9. 
BHYTPeHHHif .D;HaMeTP - 45668 MM. 
BI>ICOTa cTeHKH - 11920 MM. 
MaKCHMaJibHDIH .norrycTHMbIH yposeH.1> B3IlHBa - 10,4 MM. 
J.f36blTOqHoe ,D;aBJieHHe B fa30BOM nroc-rpaHCTBe pe3epsyapa- 2,0 Kila. 
reoMeTPHqecKHH o6oeM - 19537 M. 
CBe,n;eHIDI o MeTanne npHBe,n;ett.1>1 B Ta6mn~e 1.1. 



JieCI HVIUO 
• 0\ THO;.J 

noTPjbQc< 

noTD::!bOK 

KnnnoH 

PMcyHoK 1.2 - 06mMii BMJJ; pe3epByapa 

BM,L{ xpaHMMoro npo,ey1<Ta - He<l>Tb. 

c )l'IKO n0tn OHO 

CornacHo rexHonorWiecKoif KapTbI ycnoBHoe ):(aBneHMe ycTaHoBneHHOH 

3arropHOH apMaTypbl He MeHbille MaKCMMaJibHOfO ,L{OnyCTMMOfO pa6oqero 
,L{aBJieHIDI JIMHMM pe3epByapHoro rrapKa M no.nnopHOH HaCOCHOH. 

MaKCMMaJibHIDI npoM3BOJJ;MTeJibHOCTb 3aKaqKM pe3epByapa cocTaBIDieT 

2993 M3 / q, qTO HaMHOfO HIDKe nporrycKHOH crroco6HOCTM ruecTM 
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BeHTHJUIUHOHHbIX narpy6KOB H orHeBblX npe.noxpaHHTeJieH, ycTaHOBJieHHbIX Ha 
KpoBJie c nponycKHOH cnoco6HocTblO no nacnopTHhIM ,naHHhlM 0Il-500-2200M3 /q 
H .nonycTHMOH CKOpOCTH .namKeHIDI IlOHTOHa (3 ,5 Mfq ). 

Ta6Auita 1.1- J(aHH&te o .MemaAJle Kopnyca 

HoMep KoHcrpyKTHBHhie JneMeHT:&I 
Tom.I(HHa, MM MapKa CTaJIH 

Il03H:UHH pe3epsyapa 
1 CreHKa 

1 IlOHC 13,0 09r2C 
2IlOHC 11,0 09r2C 
3 IlOSIC 10,0 09f2C 
4-8 IlOSICa 9,0 09f2C 

2 .l(HHIIle 
OKPaill<a 9,0 09r2C 
ueHTPaJThHaH qacT.b 6,0 BMCT3cn 

3 KPbIIIIa 4,0 BMCT3cn 
IIOHTOH 4,0 BMCT3cn 

1.2.2 Pacqer pe3epsyapa PBCil 20000 N29 Ha npoqHoCT.b 

Mcxo,ntt:&Ie ,naHm1e: pe3epsyap THna PBC-20000; xpattHMbIB Heqnenpo.zzyKT 
- He$Tb, c IlJIOTHOCTblO 900 Kr/M3

; BbICOTa B3nHBa He<i>TH 11 ,2 M; pa,nHyc 
pe3epByapa 22,8 M; pe3epsyap H3rOTOBJieH H3 CTanH THIIa 09f2C; y,neJibHblH Bee 
CTaJIH 0,077 MHIM ; sec noKp:&ITH.sI pe3epsyapa 1,2 MH; CTeHKa pe3epsyapa 
COCTOHT H3 8 IIOSICOB; B.bICOTa pe3epsyapa 11 ,95 M. 

IlposepoqHbIH pacqer creHKH pe3epsyapa Ha npoqHoCT.b cornacHo [ 4 ] 

_ ln 1 p g (H x) + n 2 P 11 J r < 
0 1 - 8 'YH -'Ye R y, (1.1) 

r.ne cr1 - HanpH)KeHHe B pacqerHoM no.s1ce pe3epsyapa, Ila; 

n1 - KoJ<i><i>H:UHeHT Ha,ne)KHOCTH no HarpYJKe m.npocraT11qecKoro ,naBJieHHx, 
n1=1,1; 

p - IIJIOTHOCTb xpaHHMoro npo.nyKTa, KrlM3
; 

H - B.blCOTa B3JIHBa He<i>TH, M; 
x - pacCTOHHHe OT )J;HHma pe3epsyapa .no Hlf)l(HeH KpOMKH CTeHKH, M; 
n2 - KOJ<i><i>HllHeHT Ha.ne)f(HOCTH no Harpy3Ke H36bITOqHoro .nasJieHHH H 

saxyYMa, n2= 1,2; 
p K - HOpMaTHBHaH senHqHHa H36bJTOqHoro .nasJieHHH B npocrpaHCTBe 

no.n KpOBJieif pe3epsyapa, PH =2,0 Idla; 
r - pa.n;eyc cTeHKH pe3epsyapa, M; 
y c - KoJ<i><i>HllHeHT ycnoBIDI pa6or1>1, y c = 0, 7 ,nJIH nepBoro noaca, y c =0,8 

,nJIH OCTaJibHbIX IlOHCOB; 
Ry - pacqerHoe conpoTHBJieHHe CTa.JIH no npe.neny TeKyqecTH, .n;m1 CTaJIH 

THIIa 09f2C Ry= 315 Mlla; 



IH --~~'t''t'··~.u.vu~ uuµ, .... .11u1v\..-l¥i }.lv~cptsy<:tpa llU Ha3Hal.!eHHIO, 'YH=l,1 ,ZJ.JUI 
pe3epsyapos 1-ro Knacca, yH=l,05 .D.JUI pe3epsyapos 2-ro Knacca 11 yH=l,O ,ZJ.JUI 3-
ro; 

8 - TOnI~HHa CTeHKH pe3epsyapa B pacqeTHOM no.si:ce, M. 

PacqeTHoe Hanp.si:)l(emrn B nepsoM no.si:ce pe3epsyapa 
ln 1 g p (H x) + n 2 P11 J r 

cr = 'Y -I D H -

[1,1 9,81 900 (10,14 o)+ 1,2 2000] 22,8 
1,1=209093962,3I1a =209,lMIIa. 

0,0121 

.[{onyCTHMOe Hanp.si:)l(eHHe 6y,ZJ.eT paBHO 

'Y c Ry = 0,7 315 = 200,45MTia. 

CpaBHHM pacqeTHoe 11 ,ZJ.onycTHMoe Hanp.si:)l(eHID1: 
cr, = 209 Mila > 200,45 Mila, qTo He y,ZJ.osneTBop.si:eT ycnosmo (1.1). 

B pe3yJii>TaTe pacqeTa BH,n;Ho, lffO npoqffOCTh cTeHKH pe3epByapa He 
06ecrreq11BaeTCR B rrepBOM IlORCe. 

AHanorwrno paccq11TJ>IBaJOTCR 11 Harrp.si:)l(eHH.si: B ocTaJii>HbIX 7 noRcax 
pe3epsyapa. 

Pe3ynI>TaTbl pacqeTa cTeHKH: pe3epsyapa Ha npoqHOCTb cBe,ZJ.eHhI B Ta6mnzy 
1.2. 

T 6 12 P a mu.i:a - e3 vJlbTaTbI pacqera creHKH pe3epBvapa Ha npoqHoCTb 
HoMep noj{ca 1 2 3 4 5 6 7 8 
<l>rucrHl-IeCKM 
Tonmirna CTeHKH, 12,10 10,30 9,80 8,80 8,60 8,60 8,60 8,60 
MM 

B1>1c0Ta rroj{ca, M 1,500 1,490 1,490 1,490 1,490 1,500 1,500 1,490 
Pacqe-rnoe 

209,1 200,6 175,2 155,5 118,6 78,1 37,5 6,6 
Hanpj1:llCeH11e, MTia 
,n:onycTHMoe 

200,45 229,(1)1 229,(1)1 229,(1) 229,09 229,09 229,09 229,09 
Hanpjl:llCeHHe, MTia 

I-fa pe3yJII>TaTa pacqeTa BH,ZJ.HO, qTO npoqHOCTb CTemrn 06ecneq11BaeTC.sl BO 
scex no.si:cax pe3epsyapa KpOMe nepsoro. 

1. 2.3 PacqeT CTeHKH pe3epsyapa Ha ycToiftIHBOCTb 
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IlpoBepotUlhIB pacqer CTeHI<.H: pe3epByapa Ha ycTOH'UIBOCTb npOH3BO,ltHM 
cornacHo [ 4]. 

TipoBepKa ycTOWIHBOCTH pe3epByapa npOH3B0.[{HTC.SI no <l>opMyne: 

~+ 0'2 <I 
crot cro2 

(1.2) 

r.ne cr I H cr 2 - COOTBeTCTBeHHO pacqeTHbie oceBbie H KOJlbQeBble Hanp.IDKeHH.SI 

B cTeHKe pe3epByapa, Mila; 

a 01 H a 02 - COOTBeTCTBeHHO KpHTHqecKHe oceBbJe H KOJibQeBbie 
Hanp.sn1<eHH.S1, Mna. 

PacqeTHble oeeBble Hanp.srn<eHH.sI orrpe,neIDieM no <l>opMyne 

Il3 (Qn + QCT )+ QCH Ils + Q BAI< Il 2 cr - -
I - 2 1t f b

1 
-

1,05 (1,2+1,0398)+1,3162 1,4 + 0,3264 1,2 
= 2 314 22 8 12 l 10 3 = 2'648Mila, 

' ' ' 
r.ne Il3 - K03$qmu;HeHT Ha,ne)l(HOeTH IIO Harpy3Ke OT co6eTBeHHOro Beea, 
n3=l ,05; 

Qn - see noKpbITH.SI pe3epByapa, npHHllMaeTCg no npoeKTY, MH; 
Qcr - Bee Bb1meJie)l(aI.QHX no.Hcos CTeHKH, MH; 
QcH - HopMaTHBHoe 3HaqeHHe CHeroBOH Harpy3KH Ha nOKpbITHe, MH; 
QaAK - HOpMaTHBHCUI Harpy3Ka OT BaK)'YMa Ha IIOKpbITHe, MH; 
n2 - K03$qmu;HeHT Ha.[{e)l(HOCTH no CHeroBOH Harpy3Ke, n2= 1,4. 
IloJIHoe HOpMaTHBHOe 3HaqeaHe CHeroBOH Harpy3KH Ha nOKpbITHe 

orrpe,neIDieTC.SI no <PoPMYJie: 
Q CH = q µ k, 1t f

2 = 0,00224 0,72 0,5 3,14 22,82 = l,3162MH, 

r.ne q - HOpMaTHBHoe 3HaqeHHe Beca eHeroBoro noKpbITH.SI Ha 1 M2 

rop113oHTaJibHOH noaepXHOCTH 3eMJIH, MHIM2
; 

µ - K03<l><l>Hu;HeHT nepexo.na OT aeca cHerosoro noKphITH.SI Ha JeMJie K secy 
Ha IIOKpbITHH pe3epsyapa, µ = 0, 72; 

k1- K03<l><l>HUHeHT, IIpHHHMaeM, k1 = 0,5. 
Bee BbillleJie)l(aI.QHX no.s1coB cTeHKH pe3epByapa onpe,neIDieTC.sI no <l>oPMYJie: 

a 

Qcr = L21t r hi 'Y r:r oi = 2 3,14 22,8 0,077 1,49 
i•l 

(10,3 + 9,8 + 8,8 + 8,6 + 8,6 + 8,6 + 8,6) 10 3 = 1,0398 MTia 
r.ne a - HOMep (3HaqeHHe HOMepa) IIOCJie,nttero IIO.SICa, OTcqeT IIO.SICOB HaqHHaTb 
CHHJy; 

hi - BblCOTa i-ro IIO.SICa CTeHKH pe3epByapa, npH coe,D:HHeHHH BCTbIK 
npHHHMaeM paBHOH 1,49 M; 

'Yc:r- y,neJibHhlH sec CTaJIH, H!M
3

. 

OceBble KpHTHqeeKHe HaIIpj{)l(eHH.SI onpe,Z:\emnoTc.SI no <l>OPMYJie: 
8 121·10_3 

001= C · E · -= 0 0623 · 2 06 · 105
• ' -7 125 MI1a, (1.3) 

r ' ' 22 8 ' 
' 



r.ne c - K03<!><i>HI.J.HeHT, 3HaqeHHe K03cpq>HI.J.lieHTa c IlOKa3aHbI· B Ta6nHu.e 
1.3[16]. 

Ta6JIHI.J.a 1.3 - 3HaqeHHe Ko3cbcbHU.HeHTa C 
r/3 600 800 1000 1500 2500 

c 0,11 0,09 0,08 0,07 0,06 

Onpe,n:eJUIM 3HaqeHHe Ko3cpcpHI.J.HeHTa C ,n:mI nepsoro nm1ca pe3epByapa 
r 22,8 

8 
th 

= 
3 

= 1 84, no 't'OPM)'Jie HHTepnomII.J.HH onpe,n:eJUieM 3HaqeHHe C 
8, 12,1·10-

1884 1000 
c = 0,08 + 1500 1000 (0,07 0,08) = 0,0623 ; 

E- MO.D:YJib ynpyrocTH cTanH, E = 2,06· 105 Mila. 
PacqeTHbie KOJibI.J.eBhie Hanp.snKeHIDI B cTeHKe pe3epsyapa onpe.nemnoTc.si no 

<PopMyne 

Ila + pBAK 0,000201 0,5 + 0,0002 1,2 
22,8 = 0,824Mlla r= 

9,4 10 3 

r.ne pa - HOpMaTHBHOe 3HaqeHHe serpOBOH Harpy3KH Ha pe3epsyap, Mila; 
Ila - K03<l><l>HI01eHT Ha,D;e)l(HOCTH no BeTpOBOH HarpY3Ke, Ila= 0,5 ; 

8 - cpe,n;HAA apH<l>MeTHqeCKa.sI TOJIII{HHa CTeHKH pe3epByapa, MM. 

TaKHM o6pa30M, cpe,n:H.si.si apMcpMen1qecKa.si TOJIII{HHa cTeHKM pe3epByapa 
COCTaBJUieT: 

8 

- ~8i 12,1+10,3 + 9,8 + 8,8 + 8,6 + 8,6 + 8,6 + 8,6 
8=-- = =94MM 

8 8 ' 
(1.4) 

HopMaTHBHa.sI Harpy3Ka OT saKyy~rn Ha noKpbITMe 
QeaK= 1t. r2

• PaaK= 3,14. 22,82
• 0,0002 = 0,3264 MH, (1.5) 

r,n;e p BaK - HOpMaTMBHOe 3HaqeHMe BaKY)'Ma B ra30BOM npocrpaHCTBe 
Paax= 0,0002 MI1a. 
HopMaTHBHoe 3HaqeHHe serpoBoii Harpy3KH onpe,n:eJUieTC51 no cpopM)'ne: 
Pa= Wo. K2 . Co = 0,0003. 0,67. 1,0 = 0,000201 Mila, (1.6) 

r,n;e W 0 - HopMaTMBHOe 3HaqeHHe BeTpoBoro ,n;aBneHH.sI, MIIa; 
K2 - K03<l><l>MI.J.HeHT, yqMTbIBa10Il{MH M3MeHeHMe BerpoBoro ,n;aBJieHIDI no 

BbICOTe, K2 = 0,67; 
C0 - a3po,n:11HaM11qecKHH K03cpcp11u.11eHT, C0=l,O. 
KpMT11qecK11e KOJibI.J.eB1>1e Hanp.sI)l(eHIDI onpe,n;eJI51JOTC.sI no cpopM)'ne 

3 

r 8 2 

cr02 = 0,55E H ~ = 0,55 2,06 10
5 

r,n;e H - BbICOTa pe3epsyapa, M. 

3 

22,8 9,4 10 3 2 

= l ,764Mila, 
11,95 22,8 

y CTOWIBBOCTb IIO.sICa o6ecneqeHa, eCJIH K03cpcpMI.J.MeHT o6m:eii 
ycTOffq.HBOCTH MeHbIDe 1. 
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IlpoH3Be,IJ;eM pacqeT )lilll nepBoro no.sica pe3epByapa: 

~+ 0'2 = 2,648 + 0,824 =0,839 ~ 1. (1.7) 
0"01 0"02 7,125 1,764 
Y cToiiqHBOCTb pe3epByapa B nepBOM no.s1ce o6ecneqeHa. 
AHanorJRHO pacc'iHTI>IBaIOTC.H HarrpIDKeHH.H B ocTaJibHbIX no.Hcax 

pe3epsyapa. Pe3yJI1>TaT1>1 pac"tfeTa cTeHKH pe3epByapa Ha ycToH'iHBOCTb cae,IJ;eHhl s 
Ta6mnzy HoMep 1.4. 

T 6 14 P a 1rnu;a . - e3yJibTaTbl pacqeTa pe3epsyapa Ha YCTOlfl{HBOCTb 

HoMep 
Ocesble HanpIDKeHm1 Ko111>nesi.1e aanp.SDKeHIDI KoJ<i>qnun1eHT 

PacqeTH1>1e, KpHmqecKHe, Pac'lleTiihie, KpHTH'l!ecKHe, o6meii 
IlOSlca 

MTia Mila Mila MTia y CTOWrnBOCTH 

1 2,648 7,125 0,824 1,764 0,839 

2 2,990 5,669 0,824 1,764 0,995 

3 3,022 5,282 0,824 1,764 1,039 

4 3,245 4,535 0,824 1,764 1,183 

5 3,200 4,389 0,824 1,764 1,196 

6 3,079 4,389 0,824 1,764 1,169 

7 2,958 4,389 0,824 1,764 1,141 

8 2,837 4,389 0,824 1,764 1, 114 

YcToifqHBOCTh pe3epsyapa He o6ecneqeHa B 3,4,5,6,7,8 no.s1cax. Pe3epsyap 

He rrpHro.IJ.eH K .IJ.aJihHeiiweii 3KCIIJiyaTaI.J;HH H IlO.IJ.Jie)l(HT peMOHT)'. 

1.3 TeXHH'IecKHe peweHHR no o6ecne11eHHJO y croi:NHBOCTH CTeHKH pe3epsyapa 

Ha.n.e)l(HOCTh H .n.onrose11HoCT1> CTaJibHhIX UHJIHH.IJ.p.HtieCKHX pe3epsyapos 
(PBC) )lJI.H xpaHeHH.H He<l>TH H He<l>TenpOJJYKTOB B orpOMHOH CTeneHH 3aBHC.HT OT 
TOqffOCTH H KaqeCTBa pacqeToB Ha npoqHoCTb H ycTOWIHBOCTb, KaK OT.IJ.eJibHhIX HX 

KOHC'fPYKTHBHbIX qacTeH ( I<pbIWH, CTeHKH ), TaK H pe3epsyapOB B u;enoM. 

Ec1rn ycTOHqHBOCTb KaKHX-JIH6o no.s1cos cTeHKH pe3epsyapa, nposepeHHhIX 
no ycnOBIDO yCToliqHBOCTH, He o6ecne"tJeHa, B npoeKTe Ha KaIIHTaJihHbrH peMOHT 
He06XO)lHMO npHH.HTb O)lHO HJIH HeCKOJibKO npe)lCTaBJieHHhIX HH)Ke TeXHH"tJeCKHX 
peweHHli: 

1) ycTaHOBKa u;eHTj)aJibHOH CTOHKH B pe3epsyape; 
2) ycTaHOBKa npoMe)KYTOqHbIX Konen; )l(eCTKOCTH Ha CTeHKe pe3epsyapa; 
3) 3aMeHa no'1cos CTeHKH pe3epsyapa. 
Pacqer u;eHTpaJibHoli CTOHKH Ha npoqHoCTb H ycToiiqHBOCTb 
Pac'ieT u;eHTpaJihHOM CTOMKH Ha npoqHoCTh H ycTo:WrnsocTb npoH3BO.IJ.HTC.H 

no <PopMyne cornactto [4]. 

N < A - R yyc, (1.8) 
n 

r.n.e N - CJMMapHru1 BepTHKan1>Hru1 Harpy3Ka Ha CToiiKy, H; 



A n - rrnoma.LJ:'b ceqeHIDI Herro ( ocna6neHHoro OTBepcTIDIMH, ecnH TaKOBbie 
HMeIOTCH), M2

; 

r,n;e 

y c - K03cpqnn_\HeHT ycnoBIDI pa6oTbI, [ 4]. 

N 
A < R y'Yc' (1.9) 

N1 - K03cpcpHIJ:'lleHT ITpo,n;oJibHoro H3rH6a, B 3aBHCHMOCTH oT rH6KocTH ,1; 

A- ITnoma,n;h ceqeHIDI 6pyrro, M2
• 

r116KOCTb orrpe,n;eJI51eTC51 ITO cpOpMYJie 

A.= ~ . ' 1 
(1.10) 

r,n;e R cf - ycJIOBHM ITpHBe,n;eHHM n16KOCTb ceqeHIDI, M; 

i - pa,n;Hyc HHeprurn ce1:1emrn, M. 
Pac1:1eTHM ycnoBHaH ,n;nHHa CTOHKH 

f cf = µ£, M (1.11) 

r,n;e µ- K03cpcpHuHeHT .D;JI51 OITpe,n;enem-rn pacqeTHOH ,ll;JIHHbl CTOeK IIOCT051HHOro 

ce1:1eHHH, µ = 0,7; 

f - ,n;JIHHa CTOHKH, M. 
TipHMeHMM ueHTpanoHyIO CTOHKY H3 Ipy601 530x7 MM 
TaK KaK cTeHKa pe3epayapa aocrrpHHHMaeT 2/3 HarpY3KH OT aeca KpDimH, 

cHera, Ha CTOHKY ,n;eiicTByeT: 
N = (1293743 + 25751+2506140) / 3=127521lH = 129,99T; 

N 129990 _ Kr < _ Kr 
- = OS - 1204 2 -Ryy c - 2300 1 = 2300-. 
An 1 CM CM 2 

Y cnoa11e ITpoqHoCTH BbIITOJIHHeTC.SI. CTOHKa ITO ITp01:1HOCTH ITpoxo,n;HT. 
r116KocTb cToiiK11 

f. cf µf 0.7 1595 
A.=-= - = = 604M. 

i i 18,5 ' 

I1HTeprrOJI.SIUHeH HaxO,n;HM cp = 0, 799. 
N 129990 Kr 
A 0,

799 115
= 1415<Ryr c= 2300 1=2300cM 2 • 

y CJIOBHe BbillOJIH.SieTC51. 
QeHTpaJioHa.SI CTOHKa H3 Ipy601 530x7 MM y,n;oBJieTBOpHeT ycnoBIDIM 

rrp01:1HOCTH H ycToiPIHBOCTH. c yqeTOM Kopp03HH HeOKpameHHbIX cpe,n;HHX 
ITOHCOB, ITpHMeM ITPHIIYCK Ha Koppo3HIO ueHTpanoHOH cToHKli 2 MM. TipHHHMaeM 
ueHTpaJibttyIO CTOHKY H3 Tpy6bI 530x9 MM. 

,[(ml 06ecITe1:1eHID1 6e3oITacHoH 3KCITJIYaTaUHH 10 neT pe3epByapa PBCIT-
20000 M~9 nrr.n:c «lOpraMbIIJJ» KypraHCKoro HY Tpe6yeTC.SI ,ll;JI.SI BbIIlOJIHeHIDI 
ycJIOBIDI YCTOH1:1HBOCTH CTeHKH pe3epByapa YCJPOHCTBO UeHipaJibHOH CTOHKH H 
npoMe)l(yT01:1HOrO KOJibUa )l(eCTKOCTH Ha OTMeTKe + 6,51 M OT )J,HHIQa pe3epByapa. 
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1.4 TexHHqecKoe nepeBoopy)l(eHHe H peMOHT pe3epByapa PBC-20000 N~ 9 

1.4.1 IlpoeKTHbie pemeHIDI peMOHTa KOHCTp)'KUHH H 06opy)J.0BaHID1 

pe3epByapa 

MoHTa)I( ueHTpaJII>HOH cTofurn pe3epByapa ()J.Ha~rnTpoM 530 MM) c 

<i>YH)J.aMeHTOM .ZJ:IDI o6ecneqeHH.sI ycTOffqffBOCTH cymecTBYIOIUHX IlO.HCOB c 

<l>aKTffqeCKHMH TOJill(HHaMH, YKa3aHH.hIMH B oTqeTe no TeXIDfqecKoli ,UHarHOCTHKe; 

- MOHTIDK KOJibUa )l(eCTKOCTH Ha Il.HTOM no.Hee CTeHKH )J.Iljl o6ecneqeHIDI 

yCToHtrnBOCTH pe3epByapa; 

- 3aMeHa yqacTKOB cTeHKH nepBoro no.Sica Tonrn.HHOH 13 MM H3 cTanH C345 
B 30He )J.eMOHT3)1(a cyll{eCTBYI-0.I.UHX npHeMo-pa3)J.aToqHbIX naTpy6KOB nPn, 
3~e<PeKTOBaHHbIX IllOK-Jia30B nepaoro nm1ca, B 30He MOHTIUKa HOBOro 

o6opy)J.oBaffiUJ B rrepaoM noxce cTeHKH pe3epayapa; 

- 3aMeHa yqacTKa CTeHKH BTOporo rro11:ca TOJill{HHOH 13 MM H3 CTanH C345 B 

30He )J.eMOHT3)1(a 3JieMeHTOB ynpaBJieHH.H xnorryIDKaMH npHeMO-pa3)J.3TOqffblX 

rraTpy6KOB fIPil; 
- 3aMeHa ce)J.hMOro nm1ca CTeHKH TOJill(HHOH 9 MM H3 CTaJIH C345 B MeCTe 

yCTpaHeHIDI BMjlTHHbl m1roro, mecroro H ce)J.bMOro IIO.HCOB CTeHKH; 

- 3aMeHa yqacTKOB BOCbMOro rrmica CTeHKH TOJIIUHHOH 9 MM H3 CTaJIH C345 
B MeCTe ,neMOHTHpyeMDIX cymecTByI-OIUHX rra-rpy6KOB neHOreHepaTopos; 

- qacTMHa.H 3aMeHa ueHTpaJibHOH qacTH .ZJ:HHma nHCTaMH TOJilQHHOH 6 MM 

H3 CTanH C245 )].JI.SI ycTpaHeHHSI )J.e<l>eKTOB; 

- 3aMeHa )J.Byx npHeMO-pa3)J.aTOqHDIX na1'py6KOB )J.HaMeTpOM 630 MM c 

MeXaHH3MOM ynpaBJieHIDI xnonylllKOH (2 IIJT.) Ha rraTpy6KH )J.HaMeTpOM 720 MM 

(2 IlIT.); 
- 3aMeHa )J.Byx HanpaBIDll-Oll(HX IlOHTOHa ,nHaMeTpOM 377 MM (1 IDT.) H 

)J.HaMeTpOM 273 MM (1 IIJT.) Ha HarrpaBJijll-OIIzylO CTOHKJ IlOHTOHa )J.HaMeTpOM 

530 MM (1 lllT.); MOHTa)I( moK-Jia3a OBaJII>Horo 600x900 MM (1 IIJT.), )J.HaMeTpOM 

600x900 MM (1 IIJT.) c 606hl1IJKOH B Kpl>IIIIKe .zvrn TepMonpeo6pa30BaTeIDI 

)J.HaMerpoM 630 MM (2 IllT.) B rrepsoM nm1ce CTeHKH pe3epayapa; 

- MOHTa)I( JIIOK-Jia3a OBaJibHOro 600x900 MM (1 IDT.) B TpeTbeM no.Hee 

CTeHKH; 

- MOHTa)I( JIIOKa )J.HaMeTpOM 720 MM B nepBOM no.sice IIO)J. ycTpOHCTBO 

pa3MbJBa .ZJ:OHHblX OTJIO)l(eHHH ( 1 IDT.), na-rpy6KOB IlO.ZJ:CJIOHHOro IlO)f(apozymeHH.H 

)J.H3MeTpOM 219 MM (3 IDT.), rraTpy6Ka)J.HaMeTpOM 159 MM )].JUI 3aqHCTKH (1 IllT.); 

- MOHTIDK naTpy6Ka (5 IDT.) )J.Iljl ycTaHOBKH reHepaTopa neHbl cpe)J.HeH 

KpaTHOCTH B BOCbMOM rro.sice. Ha Kphlme pe3epayapa rrpoeKTOM npe)].JCMOTpeH 

MOHTa)I( cne)J.y!Oll{HX naTpy6KOB: 

- MOHTIDKHblif )J.HaMeTpOM 530 MM .nm1 BeHTHJUII.{HOHHbIX naTpy6KOB 

(10 IIIT.); 



- ,l1JiaMeTpOM 585 MM (1 llIT.) .LJ:llil Hanpasm110meii: IlOHTOHa H ,n:HaMeTpOM 

108 MM ,n:m1 ,n:aTqHKa cpe,n:HeH TeMneparyphI, ,n:HaMeTpOM 159 MM (1 IDT.) .LJ:JUI 

moKa 3aMepHoro H MOHTa)I( H3Mep1neJibHOH TPY6hl ,n:HaMeTpOM 204 MM (1 IDT.) 

pa,n:apHoro ypOBHeMepa B HanpaBJIIDOII(eH IlOHTOHa; 

- ,n:HaMeTPOM 159 MM .LJ:llil CHrHaJIH3aTopa BepXHero ,n:onycTHMOrO ypoBIDI 

(3 IIJT.); 

- ,n:HaMeTPOM 108 MM .D:llil H3Bern;aTeJieH IlO)l(apHbIX (12 IIJT.). 

IlpoeKTOM npe.n:ycMOTPeHO HCilOJih30BaHHe cyrn:eCTBJ'lOW:HX lliOKOB H 
naTPy6KoB Ha KpbIIlie pe3epsyapa: 

JllOK MOHTa)l(HbIH ,n:HaMeTpOM 1020 MM (I IDT.), MOHTa)l(HbIH .LJ:HaMeTPOM 

530 MM (2 IDT.), .LJ:llil IIaTPy6Ka BeHTH~HOHHoro, MOHTa)l(HblH .lJ:HaMeTpOM 630 
MM (1 IDT.) B QeHTpe KpbIIDH .LJ:llil naTPy6Ka BeHTHJI.sIQHOHHoro H lliOKH CBeTOBbie 

,n:HaMeTPOM 530 MM ( 4 llIT.), a TaK)l(e Ha cylI(eCTBj'IOl.I..(HX naTPy6Kax MOHTa)I( 

3arnyIDeK: ,n:HaMeTpOM 108 MM (2 IIIT.), ,n:HaMeTPOM 273 MM (2 llIT.), .LJ:HaMeTPOM 

377 MM (1 IDT.) H .LJ:HaMeTpOM 530 MM (4 IDT.). 

Ha Kphlrne pe3epsyapa npoeKTOM npe.n:ycMoTpetto: 

- peMOHT BCex nepHJI c ysenwieHHeM BbICOTbI orpa)l(,n:eHH.sI .n:o 1,25 M; 

- MOHTa)I( .LJ:OilOJIHHTeJibHbIX ceKQHH cymecTBj'IOII(eH KOJibQeBOH nnoma,n:KH 

o6cn}')KHBaHH.sI c orpa)l(,n:eHHeM; 

- MOHTa)I( IlJIOII(a,noK o6cny)l(HBaHH.sI ,nllil IlO)l(apHbIX H3BelI(aTeneii (12 IDT.); 

- MOHTa)I( IUIOII(a,noK ,nllil rrpOMbIBKH KOJibQa opoIDeHH.H (2 llIT. ); 

- MOHTa)I( nnoma,n:KH 06cny)l(HBaH1u1 06opy,n:osaHID1 Ha HarrpaBJI.HlOII(eH H 

ITJIOW:a.LJ:KH 06cn~11BaHH.H K QeHTPY KpOBJIH (1 IDT.). 

Ha cTeHKe pe3epsyapa rrpoeKToM npe.nycMoTpeHo: 

- MOHTa)I( IlJIOII(a,noK (2 llIT.) ,nmI o6cny)l(HBaHH.sI JIFOK-Jla30B 600x900 MM B 

TPeTbeM no.s1ce cTeHKH; 3aMeHa cyI..QeCTBJ'lOII(HX IIJIOII(a.LJ:OK ,nn.si o6cny)l(HBaHH.sI 

reHepaTopos rreHbl cpe,n:HeH KpaTHOCTH c ycTaHOBKOH nepexo,nHDIX IlJIOII(a,noK H 

JieCTHHIJ; c KpbllllH pe3epsyapa B BOCbMOM nosrce CTeHKH (5 llIT.). 

IloHTOH - MeTaJIJIWJeCKHM c OTKpbITblMH Kopo6aMH. Kosep COCTOHT H3 Tpex 

IlOJIOTHHII( csapeHHl>IX Me~ co6oii BCTbIK, HMeeT 112 orropHbIX CTOeK H ,nse 

HanpaBllilFOII(HX ,nHaMeTpoM 300 MM. Kph1rna pe3epsyapa - caM0HecyI..Qa.s1 

c$ep11qecKa.sI, c6opHO-II(HTOBa.sI, c onopoii II(HTOB Ha onopHoe KOJibQO CTeHKH H 

QeHTpaJibHOe KOJibQO. Ka)l(,nbIH H3 24 II(HTOB (H3 2 nerreCTKOB) KpbIIlla COCTOHT H3 

12 JIHCTOB. Ha KpOBJie pa3MelI(eHb1 rraTpy6KH 3aMepHoro JIFOKa .[(y - 150 MM, 

ypoBHeMepa «Kop-Bon», ClffHaJIM3aTop asapMiiHoro ypoBIDI CY)l{-lH, 
BeHTHllilQHOHHbie rraTpy6KH (,[(y - 500-13 IIIT.), orHeBbie npe,noxpaHMTeJIH 

(OTI-500-6 IIIT. ), TepMOH3BelI(aTeJIH (11II-103 5 llJT. ), tieTbipe CBeTOBbIX JllOKa 

(,[(y-500 -4 IDT.), a TaK)l(e IIJIOII(a,nKH o6cny)l(HBaHH.sI H orpa)l(,neHH.sI ITO nepHMeTpy. 

Pe3epsyap HMeeT CHCTeMbI: opoilleHH.H, pa3MbIBa ,nOHHbIX OTJIO)l(eHHH H 

no)l(aporymem·rn. 

Pe3epsyap HMeeT cHcTeMy rrpoMhillIJieHHo - JIHBHesoii KaHaJIM3aQHH, 

COCTO.sIII.J;eM H3 rrpMeMHOH BOpOHKH, Tpy6onposo,na .[(y -100 MM, xnorryilJKH 

XI1 - 100, )l(eJie306eTOHHOfO JIIOKa H c6opHOrO KOJIO,nQa. 

fleCTHHQa ilJaxTHOrO THIIa. 
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Pe3epByap 3a3eMJieH II.SIT.blO 3alllHTHI>IMH 3JieMeHTaMH. 

MonHHe3anuna ocymecTBJI.S1eTc.S1 OT)l.en.&Ho CTO.SIII(HMH MaqTaMH. 

3aMeHa .ll.HHII(a pe3epByapa npe)l.cTaBJJeHa Ha pwcyHI<e 1.3. 

IlpoeKToM npe)l.yCMa'rpHBaeTC.SI qacTffq}Ja.SI 3aMeHa .ll.HHma pe3epByapa. 

,lLn.SI 3aMeHbl OI<pamrn .ll.HHIUa - CTaJib C345 rOCT 27772-88* TOJIIl(HHOH 

9 MM pa3MepoM 1490x7942 MM. 

JlHCTbl OKpaliKH .l(HHlI(a coe)l.HIDIJOTC.SI CThIKOBbIM CBapHbIM UIBOM Ha 

OCTaIOII(eHC.SI IlO.l(KJia,L{Ke no rocT 14 771-7 6*. OI<paliKa c neH'rpaJlbHOM qacTblO 

)l.mnQa COe)l.HIDUOTC.SI HaxJieCTOqHhlM CBapHbIM WBOM no rOCT 14 771-76* . 

CsapKa nHcToB oKpaeK .ll.HHma npoH3BO)l.HTC.SI o6paTHOCTyneli"liaT.bIM 

MeTO.l(OM OT cepe)l.HHbl K KprulM CBapHoro COe)l.HHeHIDI. 

~HHa cryneHH 200-250 MM. IlpHBapKa IlO.l(KJia.L{HbIX nnacTHH 

npOH3BO)l.HTC.SI Ha 3aBO)l.e H3fOTOBHTene npepbIBHCTbIM CBapHbIM illBOM no 

rocr 5264-80*. 

Ilo,[{KJia)l.KH )l.OJDKHbl B.bICT)'IIaT.b 3a KpaH CBapHBaeMbIX JIHCTOB OKpaeK (co 

CTOpOHhl Hapy)J(HOH CTeHKH pe3epByapa) Ha )l.JIHHY He MeHee 30 MM, 3a30p Me)J()l.y 

IlO)l.KJia.l(HOH nnaCTHHOH H JIHCTOM OKpaiil<H .UHHilJ,a He )lOJI)J(eH npeBbillaTb 

0,5 MM. 

IlpH MOHTa)Ke JIHCTa OKpaHKH HeOOXO.l(HMO Bbl,[{ep)KHBaTb pacCTO.SIHHe 

Me)J()l.y caapHhlMH coe)l.HHeHH.SIMH OKpaeK )l.HHil(a H aepTHKaJibHbJMH CBapHl>IMH 

wBaMH nepsoro nm1ca cTeHKH He MeHee 100 MM. 

Kotten cBapHsaeMoro uIBa BbIBO.ll.ffTC.SI 3a npe,neJThI JIHCTa OKpaHKH Ha 30MM. 

CBapKa BbIDOJIHHeTCR OT cepe.n;HHbI caapttoro mBa K KpaRM. 

KoHTPQJib KaqecTBa c6opKH OKpaliKH. 

Ilo OKOWiaHHH CBapKH JIHCTOB OKpaeK .nHHma Me)J()l.y C060H, BbICTYfiaIOil.{He 

KOHI.lbl TeXHOJIOrH"lieCKHX IlO)lKJia.l(OK cpe3alOT c IlOCJie.nyiomeii 3aqHCTKOH TOpI.lOB 

a6pa3HBHbIM HHC'rp)'MeHTOM 3aTIO.ll.JIHUO c OCHOBHbIM MeTaJIJIOM OKpaliKH. 

KoH-rponI> Ka11ecTaa c6opKH oKpaliKH. 

Ilo OKOWiaHHH CBapoqHO- MOHTa)KffbIX pa60T c6opKH OKpaHKOB )l.HHJ.na 

Heo6xo,nHMO npoBepHTb OTCYTCTBHe HJJIOMOB B CTbJKax OKpaHKOB, npom6oa 

Bblll)'KJIOCTeH MeTanna, ropH30HTaJibHOCTb KOJibl.(a OKpaliKOB B COOTBeTCTBHH c 

Tpe6osaHH.SIMH p~ 16.01-60.30.00-KTH-026-1-04. 



P11cyHoK 1.3 - CxeMa peMOHTa ,[{HHII(a c qacTJ.iqHOH 3aMeHoli 

CreHKa pe3epsyapa A-
CVIIleCTBVIOIIlaslOKpain<a 

149 3neMeHT HaCTHJTa t 5 

a l{qeCKIU1 - Hbl Bcex CThIKOBbIX CBapHblX IIIBOB 
OKpaeK ~WJ:>IOM~M~li IDI K CTeHKe Ha yqacTKe 240 MM; 

- BaKJYMHpOBaHHeM - 100% repMeTHqHOCTb YTOpHoro IIIBa, CBapHblX IIIBOB 
,[{HHma. 

PeMOHT cTeHKH pe3epByapa 
IIpoeKTOM rrpe,[{ycMaTPHBaeTcH cornacHo 3aKmoqeHHSI no pe3ynI:.TaTaM 

rronHOH TeXHH~ecKow )UfarHOCTHKH pe3epByapa PBCII-20000 ,N'Q 9 .JIII,[(C 
«lOpraMI:.IIII» IIOJIHaSI 3aMeHa rrepBoro IIOHCa pe3epByapa H B COOTBeTCTBHH c 
rr.rr.2.3.2 p,n: 16.01-60.30.00-KTH-026-l-04 BbICOTOH 2000 MM, He,[{orrycTHMOe 
OTKnOHeHHe o6pa3yromew OT BepTHKanH B paH:oHe MOHTa)l<Horo nrna ycTPaHSieTCH 
MeTO,r{OM qaCTHqHOH 3aMeHbl BCTaBKaMH 1500x3000 MM BO 2, 3, 4 H 5 IIOHCax 
CTeHKH. 

MoHTa:>K JIHCTOB rrepBoro rro.srca rrpoH3BO,[{HTc.sr rrocne):{oBaTeJibHO 
COBMeCTHO c 3aMeHOH JIHCTOB OKpaeK ,[{HHII(a. 

,n:m1 3aMeHbl JIHCTOB CTeHKH pe3epByapa, rrpe):{ycMaTPHBaeTC.sI JIHCTOBaSI 
cTanb MapKH C345 no rocT 27772-88* (09r2c-12 no rocT 19281-89*). 

IIepe,[{ MOHTa:>KOM, 3aMeH.HeMI:.Ie JIHCTbl ,[{OJI:>KHbl 6bITb OTBaJibU:OBaHbI Ha 
CTaHKe c pa.[{eycoM 113r116a R = 22815 MM. 

Pa3):{enKa KpOMOK BepTHKanbHbIX CTbIKOBbIX coe):{HHeHHH n11cToB ):{OJDKHa 
COOTBeTCTBOBaTb ):{AA CBapHoro IIIBa C25 rOCT 14 771-7 6 *. 

Pa3):{enKa KpOMOK rop1130HTanbHbIX CTbIKOBbIX coe,r{HHeHHH ):{OJI:>KHa 
COOTBeTCTBOBaTb ,[{JI.sl ,[{ByxCTOpOHHeH CBapKH - IIIOB Cl5 rOCT 14771-76*. 

Pa3):{enKa KpOMOK coe,[{HHeHIDI 1 rro.srca cTeHKH c oKpaH:KaMH ):{HHma ):{OJI:>KHa 
COOTBeTCTBOBaTb ,r{JI.sl ):{ByxCTOpOHHeH 3JieKTPO.zzyr'OBOH CBapKH - IIIOB TaBpOBbIB 
T3 rOCT 14771-76*. 
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CaapKa npoH3BO.D.HTCR o6paTHoczyneINaThlM MeTO.ZJ;OM OT cepe.ztHHhl K 
KpaRM CBapHoro coe.n.HHeHIDI. 

,[(nHHa czyneHH 200-250 MM. 
CBapK)' coe.n;RHeHHH JIHCTOB cTeHKH c JIHCTaMH OKpaHKOB .D.HHm:a 

npoH3BO.D.RT lllBOM T3 fOCT 14771-76*. 
B CBjl3H c 3aMeHOH nepaoro IIORCa H qacTWIHOH 3aMeHOH BToporo noRca 

creHKH pe3epayapa npeizycMoTpeH nepeHoc cym;ecTBYIOI.Qero KOJibU:a 
paCTBOponposo.na neHOT)'llleHIDI Bblllle MOHTIDKHOro ropH30HTaJibHOro lIJBa Ha 
OTMeTKY 5.20 M. 

PeMOHT .n;ecpeKTOB cTeHI<H pe3epayapa 

IlpoeKTOM rrpeizycMaTpI-IBaeTCR peMOHT .necpeKTHblX CBapHbIX WBOB H 
.necpeKTOB OCHOBHOro MeTa.JIJia CTeHKH pe3epByapa cornaCHO .n.ecpeKTHOH 
Be.l(OMOCTH 3aKJUOqeHHR no pe3yJihTaTaM IIOJIHOH TeXHWieCKOH .l(HarHOCTHKH 

pe3epsyapa PBCil-20000 N~ 9 JilI,[(C «lOpraMDIIID>, KOTOpbie npe.n;cTaBIDllOT 

co6oii: onnaBJieHHR, 3a.n;Hph1, no.D.pe3bI, nopbI, cKonneHHR nop, BbipbIB MeTanna, 
513BeHHaR KOpp03IDI, rpy6aR qemyiiqaTOCTb, CMeI.QeHHe KpOMOK. 

PeMOHT npOH3BO.D.HTb cornacHo <<l1HCTJJYKUHH no peMOHT)' ::meKTPo.zzyrosoii 
HannaBKOH MeTaJIJIOKOHCTPYKUHH BepTHKaJibHbIX CTaJibHblX pe3epsyapoB .nnR 
xpaHeHHR HecpTH». 

,[(ecpeKThl OCHOBHOro MeTaJIJia THila BbipbIB, 3a.D;Hp ycrpaHHTb nyTeM 

3aI.IIJIH<i>OBKH .l(e<l>eKTHOro yqacTKa 3aIIO.l(JIHUO c OCHOBHbIM MeTaJIJIOM, eCJIH 
rny6HHa 3aJieraHIDI .ne<l>eKTa He npeBbIIIIaeT MHH)'COBOH .l(OIIYCK Ha TOJII.QHH)' 
npoKaTa, H IIYTeM 3aq11cTKH .necpeKTHoro yqacTKa, HannaBKH MeTanJioM H 

3auumcpOBKH .no OCHOBHOro MeTanna npH IlOMOllJ.H a6pa3HBHOro HHCTpYMeHTa, 

ecnR rny6Htta 3aneraHHR .n;ecpeKTa npeBhIIIIaeT MHHycoaoH: .n;onycK Ha TOJII.QHHY 

npoKaTa H He npeBbJIDaeT IlOJIOBHHbl TOJIID;HHbI JlHCTa. 

He.n;onyCTHMble .n;ecpeKThI THna no.n;pe3, ycTpaHHTh nyreM no.n;BapKH 

CBapHOro UIBa B MeCTe no.npe3a, c npe.n;aapHTeJibHOH 3atJHCTKOH. 

He.nonycTHMhie .n.e<l>eKThI THna nopa, cKonneHHe nop H T.n. ycTpaHRIOTCR 
rryTeM BbllIJJIH<l>OBKH CBapttoro UIBa c nocJieJzyIOI.QeH 3asapKOH. 

He.n;onycTHMhIH .l(ecpeKT THna rpy6aR 1:lellIYH1:laTocTb caapHoro urna 

ycTpaHHTb IlYTeM 3allIJIHcpOBKH .no nnaBHOro nepexo.n;a K OCHOBHOMY MeTanny. 

He.n;onyCTHMbIH .n;ecpeKT THna cMel.Qemie KpOMOK, Bhrme .n:onycTHMI>rx 

3Ha1:leHHH oroaopeHHI>IX HT,[(, ycTpaHHTb B cneizy10I.QeH nocne.l(OBaTeJibHOCTH: 
- «pacnycTHTI»> CBapHOH llIOB no OCH no BCeH .ZJ;JIHHe .ne<l>eKTHoro yqacTKa c 

IIpHnyCKOM c o6oHX KOHUOB; 
- ycTaHOBHTb KpOMKH CTbIK)'eMbIX 3JieMeHTOB, npH IIOMOllJ.H MOHTa)f(HbIX 

npRcnoco6neHHH, cornacHo rpe6osaHHH HT,[(; 

- 3aBapHTb .l(e<l>eKTHbIH yqacTOK. 

Ilepe.l( BI>I6opKOH BH)'TpeHHHX .n:e<l>eKTOB npoBeCTH .ZJ;OilOJIHHTeJibHhlH 

ynI>Tpa3BYKOBOH KOHTpOJ1b yqacTKOB .nnR YTOtfHeHIDI pa3MepoB H rny6HHbl 
3aJieraHHR .l(e<l>eKTOB. 

Ilpe.nycMOTpeHO y.naneHHe OCTaTKOB MOHTruKHhlX npHCIIOC06JieHHH 
cornacao 3aKJIJOqeHHJO 734-04. 



Y )J.aJieHHe 11poH3BeCTH MexaHHqecKMM c11oco60M c 11ocne)J.yromeii 

3aqHCTKOH H KOHrponeM MeCTa 3aqHCTKM MeTO)J.OM .QBeTHOH )J.ecpeKTOCKOilMH. 

PeMOHT MeTaJIJIOKOHCTpyK.QMii pe3epayapa npoH3BO)J.HTCH Ha ocHoBaHHH 

3aKJIIOtJeHMH no pe3yJihTaTaM 110JIHOH TeXHHtieCKOH )J.HarHOCTHKM pe3epayapa 
PBCTI-20000 NQ 9 JIIT,Zl;C «IOpraMbIIII». 

Bee 3JieMeHThI KOHcrpyK.QHH pe3epayapa HCl10Jib3yeMhie npH peMOHTe, 

)J.OJl)l(ffi,J 6hITb H3fOTOBJieHbr Ha cne.QHaJIH3HpOBaHHOM npe)J.IlpHHTHH, HMeJOJ..QHM 

JIH.QeH3HIO TITH P<l> Ha )J.aHHbIH BH)J. )J.eHTeJibHOCTH. 

CaapKy rrpH 3aMeHe MeTarrJIOKOHcrpyK.QHH pe3epByapa 11poH3BO)J.HTb nony­

aBTOMaTHtiecKoii CBapKOH B cpe)J.e 3aIWITHOfO ra3a no fOCT 14 771-7 6* . 

CaapKy rrpH ycTpaHeHHH )J.ecpeKTOB CBapHbIX IIIBOB H OCHOBHOfO MeTaJIJia 

CTeHKH, )J.HHJ..Qa H KpOBJIH pe3epayapa npmf3BO)J.HTb pyqHOH .n;yroaoli csapKOH 
3JieKTpo.n;aMH 350A no rOCT 9467-75* )J.HaMerpoM He 6onee 3,25 MM, .U:AA 

cTarreii CT3crr H 09f2C cooTBeTCTBeHHo. TioJIHoe TeXHHt1ecKoe 

)J.HafHOCTHpOBaHHe H HCIIbITaHHe pe3epByapa 110CJie OKOHliaHHH CTJJOHTeJibHbIX H 

MOHTa)l(HhIX pa6oT rrepe.n; npoBe)J.eHHeM rw.n;paBJIHlieCKOfO HCnbITaHMH 

rrpOH3BO.U:HTCH TeXHHt{eCKOe .n;HafHOCTHpOBaHHe pe3epayapa B o6oeMe nonHoro 

06cne.n;osaHm1 cornacHo [5]. 

OpraHH3au;m1, BI>momunomas1 

)J.HafHOCTHpOBaHHIO pe3epsyapa, .U:OJI)l(Ha 

focropTeXHa)J.3opa PoccHH. 

pa60Tbl 110 TeXHHqecKOMY 

HMeTb COOTBeTCTBYJOuzyIO JIH.QeH3HJO 

,Z::Vl.SI BhinonHeHHH pa6oT no TeXHHtJeCKOMY .n;HafHOCTHpoBaHHIO 

npHBJieKaIOTC.sl He3aBHCHMbie 3KCnepTHhie opraHH3au;i-rn, KOTOpbie pacrronaraIOT 

Heo6xo.n;HMbIMH cpe.n;CTBaMH TeXHlft-IeCKOfO )J.HarHOCTHpOBaHHH, HOpMaTHBHO­

TeXHHqecKOH )J.OKYMeHTa.QHeii Ha KOH'fPOJlb H O.QeHKY KOHCTJJYK.QHH, a TaK)l(e 

HMeJOT o6yqeHHbIX H aTTeCTOBaHHDIX B ycTaHOBJieHHOM rropH.n,Ke cne.QHaJIHCTOB 

HK H 3Kc11epToB. 

Crreu;HarrHCTbI no TexH11qecKOMY )J.HarHOCTHpOBaHHIO )J.OJl)l(Hbl 6bITb 

arrecToBaHbI opraHHJa.QHeii, HMeJOI.Qeii JIH.QeH3HIO f ocropTexHa.n,3opa PoccHH. 

Annaparypa H cpe)J.CTBa, 11pHMeH.sleMbie 11pH TeXHHtieCKOM 

.n,HafHOCTHpOBaHHH pe3epByapa, )J.OJI)l(Hbl n03BOJIHTb Ha.n,e)l(HO BbIHBAATb 

He)J.onycTHMbie )J.ecpeKTbI. He .n.onycKaeTCH 11pHMeHeHHe a1111aparypb1, 

no,nJie)l(ameH: rocy,napcTBeHHOH 11poaepKe H He rrpome.nmeii ee. 

Ilo peJyJibTaTaM TeXHHlieCKOfO )J.HafHOCTHpOBaHH.sl pe3epayapa 

opraHH3a.QMH, nposo.n,HBIIIaH o6cne.n.osaHHe, cocTaBAAeT OTtieT. Tpe6osaHHH K 

cocTasy OTtieTa no pe3ynoTaTaM o6cne.n.osaHHH H3JIO)l(eHbI B n .3.6.1 [5], 

BKJIIOqaIOJ..QHH Bbl)J.aqy 3aKJIJOqeHH.sl 110 rapaHTHpOBaHHOMY cpoey 6eJOl1aCHOH 

3KcrmyaTau;i-rn pe3epsyapa. 

Hcrro1TaHHe pe3epayapa 

Hcrrb1TaHHe pe3epayapa c 110HTOHOM 11ocne KailHTaJihHoro peMOHTa cne.n,yeT 

11poH3BO)J.HTh cornacHo P,[( 16.01-60.30.000-KTH-026-0-04, [5] rH)J.paBJIHlleCKHM 

c11oco60M. 
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,[(o Haqarra HCIIhITaHIDI ,I.:(OJDKHa 6bITb npe,UCTaBJieHa BCR TeXH:HqeCKaJI 

,I.:(OK)'MeHTaQIDI H npOBe,I.:(eHa nocnepeMOHTHaR ,n;HarHOCTIIKa KOHCTpyKQHH 

pe3epsyapa B o6oeMe noJIHoro 06cne.nosaa1u1 cornacHo [5). 
Ilepe.n npose,neHHeM rH,npaBJI}ftlecKoro HCilhITaHIDI pe3epByapa 

cocntBIDieTCH aKT fOTOBHOCTH pe3epsyapa K npoBe,I.:(eHHIO rH,n;pOHCilhlTaHHH. 

y poBeHb B3JIHBa npH rH,I.:(pOHCIThITaHHH c )"leTOM KOHCTpYKWfH 

cymecTB)'lOmero IlOHTOHa onpe,neJISleT opraHH3aQHJ[ npOH3BO.z:vnu.aR ,n;.HarHOCTHK)', 

Ha OCHOBaHHH pe3yn.bTaTOB nocnepeMOHTHOfO o6cne,I.:(OBaHIDI, HO He .nom1rna 

npeBbIIIIaTb ypoBHR 10850 MM. HanHB BO.n@ cne,izyeT ocymecTBJISITb cryneIDlMH 

no nm1caM c npoMe)l(yTKaMH BpeMeHH, Heo6XO,I.:(HMbIMH ,I.:(n.SI Bbmep)l(KM H 

npoBe,I.:(eHIDI KOHTpOJihHbIX OCMOTpOB. IlpOH3BO,nHTeJibHOCTh HaJIHBa ,I.:(0 BCilJibITIDI 

IlOHTOHa He 6onee 1250 M3
/q. 

Ha Bee BpeMH HCilhITaHIDI ,I.:(OJDKHhI 6bITb yCTaHoBrreHbI H o6o3HaqeHbI 

npe,I.:(yllpe,I.:(HTeJibHblMH 3HaKaMH rpaHHI{hI onacHOH 30Hbl c pa.neycoM OT QeHrpa 

pe3epByapa He MeHee 91,26 M. 

Bee KOHTpOJibHO - H3MepHTeJlbHbie npH6opb1, 3a,I.:(BH:>KKH H BeHTHJIH 

BpeMeHHbIX rpy6onpOBO,nOB .nm1 npose.neHH.SI HCilbITaHIDI, ,nOJI)l(Hbl HaxO,nHThC.SI 3a 

npe,I.:(eJiaMH o6BaJIOBaHIDI HJIH HHOfO aHaJIOfH11HOro 3amHTHOfO coop~eHH.SI Ha 

paccTO.slHHH He MeHee .n;Byx .n;HaMeTpOB pe3epsyapa. 

JIHQa, npOH3BOJ:(SlmHe HCilbITaHHe, ,I.:(OJDKHbI HaxO.n;HTbCR BHe rpaHHQ 

onaCHOH 30Hbl. Bo BpeMH IlOBbIIIleHIDI ,I.:(aBJieHIDI ,I.:(OilYCK K OCMOTpY KOHCTpYKQHH 

pa3pemaeTC.SI He paaee, qeM qepe3 10 MHH. nocne .nocTH)l(eHIDI yCTaHOBJieHHbIX 

HCilbITaTeJibHblX Harpy30K. 

f HJ:(paBJIH11ecKoe HCilhITaHHe cne,I.:(yeT npoBOJ:(HTb npH reMneparypax 

oKp~aiomero B03;zyxa + 5 °C H Bblwe. 

Ilo Mepe 3ailOJIHeHH$1 pe3epsyapa BO,I.:(OH Heo6XO.D;HMO Ha6JIJO,I.:(aTh 3a 

COCTO.SIHHeM KOHCTPYKQHH H CBapHhIX IIIBOB. 

IlpH o6Hapy)l(eHHH Te1IH H3-no.n KpaSI .nHHma HJIH IIOHBJieHIDI MOKpbIX 

IIHTeH Ha IlOBepXHOCTH OTMOCTKH Heo6XO,I.:(HMO rrpeKpaTHTh HCilbITaHHe, CJIHTh 

BO,I.:(y, yCTaHOBHTb H ycrpaHHTb rrpHqHHY Tetrn. 

EcnH B rrpoQecce HCilbITaHIDI 6y.n;yr o6Hapy)l(eHbI CBHJ..QH, Tetrn H TpeJ..QHHbl 

B IIIBax CTeHKH (He3aBHCHMO OT BeJI:HqHHhl ,I.:(ecpeKTa), HCilhITaHHe ,I.:(OJI)K}{O 6bITb 

npeKpaw;eHO H Bo.n;a CJIHTa .AO ypOBHR: 

- nonHOCTbIO - rrpH o6Hapy)l(eHHH .n;ecpeKTa B I rro11ce; 

- Ha o,nHH no.s1c HH)l(e pacnoJIO)l(eHIDI ,I.:(ecl>eKTa - npH o6Hap~eHHH ,I.:(ecl>eKTa 

so II-V noHcax; 

- ,I.:(O V noHca npH o6Hapy)l(eHHH ,I.:(ecl>eKTa B VI noHce. 

06aapy)l(eHHble MeJIKHe ,AecpeKThI no,I.:(Jle)l(aT HcnpaBJieHHJO, a 

HcnpaBJieHHble MeCTa - npoBepKe Ha repMeTH~HOCTb. 

Pe3epsyap, 3aJIHTDIH Bo,noii .no BepXHeii npoeKTHOH OTMeTKH, 

BbI,nep)f(HBaeTCH no.n 3TOH Harp)'3KOH B TeqeHHe 72-x qacoB. 

Pe3epayap C1IHTaeTC.S1 Bhl,nep)l(aBmHM rH,npaarrH11ecKoe HCilhITaHHe, ecJIH B 

npol(ecce HCilbITaHHR: 



- Ha 110BepxHOCTl1 CTeHKH 11Jll1 110 KpaHM )1,H~a He 110.SIBJl.SllOTC.sI Teq11, 11 

ypoBeHb BO)l.bl He 6y)l.eT CHl1)1{aTbC.sI HH)l{e 11poeKTHOH OTMeTKH; 

- oca)l.Ka )1.HHIIJ;a pe3epByapa 110 OKpaHKe rrpH He3al10JIHeHHOM H 

3a11onHeHHOM pe3epByape He 6y)l.eT 11peBbIIIJaTb )1.011YCTHMbIX 11pe)l.eJIOB. 

- IlOHTOH nnaBHO IlO)l.HHMaeTC.sI H orrycKaeTC.sI 6e3 pbIBKOB H 3ae)l,aHHH, 

norpy)l{eHHe noHTOHa He rrpeBbIIDaeT npoeKTHoro 6onee qeM Ha 10 %. 

Ilo Mepe nO)l.oeMa 11 onycKaHJ1.sI noHTOHa B npou;ecce rH)].pasJIH-c:iecKoro 

HCilbITaHIUI pe3epayapa npOH3BO)J,j{T: 

- OCMOTP BttyTpeHHeH 11oaepXHOCTH CTeHKH pe3epayapa )J,IDI BbUIBJieHH.sI H 

11ocne)l.yioIIJ;eli 3a-c:iHCTKH 6poI3r Ha11naaneHHoro MeTanna, 3aycettu;eB H .ll.pyrHX 

OCTPbIX BbICTYfiOB, rrpeflj{TCTB)'lOIIJ;HX pa6oTe yrrnoTH.SllOI.Qero 3aTBopa; 

- rrposepKy 3a .D:BH)l{eHHeM 11 IlOJIO)l{eH11eM IlOHTOHa, repMeTH"C:JHOCT.h 

norrnaBKOB, 11JIOTHOCT.h 11pmieraHH.sI 11 nnaBHOCT.b CKOJI.b)l{eH11.sI yrrnOTH.SllOIIJ;HX 

3aTBopoa; 

- H3MepeHHe 3a30pOB Me)l()J,y BepXHeH KpOMKOH Hapy)l{HOH CTeHKH I06Kl1 H 

CTeHKOH pe3epayapa, KOTOpbie B.bIIIOJIH.sIIOTC.sI B 30He CT.bIKOB Me)l{)l.y 110.sICaMH (Ha 

paccTO.sIHHH 50-IOOMM) rrponrn Ka)l{)J,Oro BepT11KaJI.bHOro IDBa CTeHK11 H 11p11 

Heo6xo,n:HMOCTH Me)l{)J.y IDBaMH H3MepHTeJI.bHOH MeTaJIJIH"C:JeCKOH JIHHeHKOH 

(fOCT 427-75*). Pe3ynbTaT.bI H3MepeHHH 3a11HCbIBaIOT B )l{ypttan MOHTa)l{HbIX 

pa6oT, 11pHKJia)l.bIBaIOT K aKTY Ha HCl1bITaHHe pe3epayapa. ,[(onycKaIOTC.sI 

OTKJIOHeHH.sI BeJIHqHH.bl 3a30pa OT HOMHHaJibHOrO IIJIIOC 100 MM - MHttyC 80 MM; 

- H3MepeHHe 3a30poB Me)l{)J.y HarrpaBJI.sIIOIIJ;HMH TPY6aMH H 11aTpy6KaMH B 

IIOHTOHe. ,[(onycKaeTC.sI OTKJIOHeHHe BeJIH"C:JHH.hl 3a3opa OT HOMHHanbHOro ± l 2MM: 

- cxeMbl OTKJIOHeHHH o6pa3)'10IIJ;HX OT BepT11KaJIH (3aMepbI npOBO)J,j{TC.sI 

IIOCJie CJ111Ba BO)l..bl )1.JI.sI 20% o6pa3)'10IIJ;HX c HaH60Jibllll1MH OTKJIOHeHH.SIMH no 

pe3yJibTaTaM 3aMepoB Ha MOHTa)l{e, 3aqnrKCHpOBaHHblX B )l{ypttane MOHTa)l{HblX 

pa6oT). 

- cxeMbl H Ta6JIHU:bl 3a30pOB Me)l{)J.y BepxHeH KpOMKOH I06KH Kopo6oB 

IlOHTOHa H CTeHKOH pe3epByapa, a TaK)l{e 3a30pOB Me)l{)J.y HarrpaBJIHIOIIUiMH H 

rraTPy6KaMl1 B IlOHTOHe. 

Ha pe3epayap, npoIIIe,n:IDHli 11c11.hITaHiu1, cocTaam1.eTC.sI aKT 3aaepIIIeHH.sI 

MOHTa)l{a KOHCTPYKnHH. 

Ilocne 3aBeprneHIDI MOHTa)l{a He )1.0rrycKaeTC.sI 11p11BapKa K pe3epByapy 

KaK11X-n11:60 )1.eTane:H. H KOHCTPYKU:HH. 

Ha pe3epByape rrpo113BO.D:HTC.si, 11pe.lJ.YCMOTpeHHbJe npoeKTOM, pa6oT.bI 110 

aHTHKOpp03110HHOH 3aIIJ;11Te H ycTaHOBKe o6opy)l.OBaHl1.SI c ocpopMJ1eH11eM COOTBeT­

CTB)'lOIIJ;HX )1.0KJMeHTOB 

1.4.2 I1o)l.rOTOBHTeJibH.hIH H OCHOBHOH 11epHO)l. rrpOH3BO)l.CTBa pa6oT 

Ilo)l.fOTOBHTeJibHblH rrepHO)J,. 

,[(o Haqana rrpOH3BO)l.CTBa pa6oT He06XO)l.HMO BbIIIOJIHHT.b cne)l.)'10IIJ;He 

TIO)l.r0TOBHTeJibH.bie pa60Tbl: 
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- ocpopMJieHHe pa.3perm·nem,Hoii .n;oK)'MeHTaIJ,HH H rro.rryqeHHe pa.3pemeHIDI 

Ha npOH3BO.D;CTBO pa6oT; 

OtIHCTHTb TeppHTOpHIO BOKpyr peMOHTHpyeMoro pe3epsyapa OT 

pa3JIH'lfHbIX Heqnerrpo.n;yKToB, cyxoii TpaBhl, Mycopa; 

- yToqHHTb paCIIOJIO)l(eHHe H rny6HH)' cym:ecTByJOIIUfX no,n3eMHJ>IX 

KOMM)'HHKaIJ,HH H KOMM)'HHKaIJ,HH, IIO,D;Jie)l(arI..\HX .n;eMOHTa)l(y, o603Ha"tfHB 

yKaJaTeJibHbIMH 3HaKaMH HX OCH H nepe.n;awT no aKT)' no.n;pH.D;HOH opraHH3aIJ,HH; 

- )lJUI no.noe3,na aBTOTJ)aHCIIOpTa H MexaHH3MOB K CTJ'OHTeJibHOH nnoma.n;Ke 

HCIIOJib30BaTb cy:w.ecTBYIO:W.He .nopon1 pe3epByapHoro napKa, .n.m1 B'be3,na B Kape 

pe3epByapa BbIIIOJIHHTb o6yCTJ)OHCTBO ,nByx B'be3,nOB co CIUITHeM o6BaJIOBaHlUI. 

BpeMeHHbie rrepee3.n;hl qepe3 cymecTByrom:He no,n3eMHbie KOMMYHHKau;1111 

BbIIIOJIHHTb H3 )l(eJie306eTOHHbIX .n;opO)l(HbIX IlJIHT no me6eHoqHOH IlO.D;CbIIlKe; 

- CilJiaHHpoBaTb H ynJIOTHHTb IIJIOIUa,llKH .nnx npoe3,na H pa60TbI KpaHa, 

MeXaHH3MOB H aBTOTJ)aHCIIOpTa. I1noma,u,KH ,llOJI)l(Hbl 6hlTb ynrroTHeHbI .no 

Hecyrueii cnoco6HoCTH, OTBeqarom,ei:f nacIIOIJTHbIM xaprucrepHCTHKaM 

npHMeIDieMbIX MexaHH3MOB; 

- IIO.D;roTOBHTb IIJIO:W.a.nKH .n.m1 CKJia,nHpOBaHIDI nyreM nnaHHpOBKH H 

ynJIOTHeHHX rpyHTa c rpaBHHHbIM HJIH rue6eHoqHbIM IIOKpbITHeM; 

- ycTaHOBHTb IIO)l(apHbie IIOCTbI c OCHaIIJ;eHHeM HX COOTBeTCTB)'IOIIJ;HM 

o6opy.n;oaaHHeM H HHCTJ))'MeHTOM, npOJIO)l(HTb speMeHHblli IIO)l(apHbIB pyKas; 

- BbIIlOJIHHTb apeMeHHOe 3JieKTpOCHa6)1(eHHe .n;JIH o6ecneqeHHH pa60TbI 

csapol{Horo o6opy .n;osaHHH, MexaHH3HposattHoro HHCTJ)yMeHTa, ocaemeHH.s1; 

- 06ecneq11Tb ocse:w.eHHe pa6otJHX MeCT cHapy)l(H H BHYfPH pe3epayapa. 

OxpattHoe ocaerueHHe HCIIOJib30BaTb cyr.u;eCTayroruee. 

,lVI.s1 ocaerueHIDI pa6oqHX MeCT cHapy)f(}f pe3epayapa HCIIOJib30BaTb 

CBeTHJibHHKH rrepeHOCHble c rrpo:>KeKTOpOM. 

OcBemeHHe pa6oq11x MecT BHYTJ'H pe3epayapa ocymecTBJIXTb 

rrepeHOCHbIMH JiaMnaMH BO B3pbIB06e30IIaCHOM HCIIOJIHeHHH HanpH:>KeHHeM 12B; 
- opraHH3au;m1 CBH3H Me:>K.n;y no.n;pH.n;tIHKOM, Jlll,[(C H HY Ha apeMJ1 rrpose­

.n;eHIDI .n;eMOHTIDKHbIX pa6oT; '/>' 

- KOMIIneKTaIJ,HH o6opy.n;osaHHeM H Marep11anaMH, cornacHo npoeKry; 

- oprattH3aQHH ycTJ)OHCTBa BpeMeHHbIX 6bITOBhIX H npoH3BO.I:{CTBeHHhIX 

IIOMell(eHHH (MeCT .nnx rrepeo.nesaHHX H KpaTKOBpeMeHHoro BH)'TpHCMeHHOfO 

OT.n;I>IXa pa6oqHX, xpaHeHHH o6opy.n;oBaHIDI, MaTepHaJIOB H HHCTJ)yMeHra), 

IIHTaHIDI pa6oqero nepcoHana; 

- rrepe6a.3HpOBKa MamHH H MexaHH3MOB; 

- o6ecneqeHHe nepcoHana crreIJ,HaJibHOH 

BCilOMOraTeJibHbIMH MaTepHanaMH, cpe.n;CTBaMH 

cornacHo rrpoeKT)' rrpoH3BO.llCTBa pa6oT; 

OCHaCTKOH, HHCTJ))'MeHTOM, 

HH.I:{HBH.n;yaJibHOH 3aIIJ,HTbI, 

- ycrpoifCTBO no.n;oe3.I:{HbIX .nopor, rrepee3.n;oa, onpe.neneHHe Kapi>epos H 
MeCT BI.IB03KH H3JIHWKOB rpyHTa, H YTHJIH3aIJ,HH OTXO,llOB; 

- o6ecneqeHHe 30Hbl npOH3BO.D;CTBa pa6oT rrepBWIHbIMH cpe.n;CTBaMH 

IlO)l(apO'fYllleHIDI ( OfHeT)'illHTeJIH, nonaT.bl, KOWMa, necoK), npoJIO)l(HTb 

BpeMeHHbIH IIO)l(apHbIH pyKaB; 



- uq.>opMJieHHe H Bbl.LJ:al.la IlO.LJ:P.sl.WIHKY Hap.sui:a - .LJ:OnycKa Ha npOH3BO.LJ:CTBO 

orHeBhIX pa6oT cor11acHo OP-15.00-45.21.30-KTH-004-1-03 «PernaMeHT 

opraHH3ar.um orHeBbIX, fa300TiaCHbIX H .D:pyrHX pa6oT TIOBbimeHHOH onaCHOCTI1 Ha 

B3phIBono)l(apoonacH:b1x H TIO)l(apoonacH:bIX o6oeKTax npe.n;npH.simii cHcTeMhl 

OAO «AK «TpaHcHe<l>Th» H o<l>opMJieHIDI ttap.sI.LJ:OB .LJ:OnycKOB Ha HX no.n;roTOBKy 11 
npoBe.D:eHHe». 

B npoeKTe pa3pa6oTaHa npe.LJ:nol.ITHTenhHrur opraHH3aU,IDI CTpOHTeJihHOH 

nnoma.LJ:KH, OKOH"tJaTeJihttylO npHBH3KY pacnOJIO)l(eHHR rpy3ono.n;oeMHOH TeXHHKH, 

MexaHH3MOB, nnoma.n;oK xpaHeHH.sI .n;eMOHTHpyeMbIX MaTepHanOB K MeCTHOCTH 

( o6oeKTy) yToqH11Th H yKa3aTb B npoeKTe npOH3BO.LJ:CTBa pa6oT (IIIIP) B 

3aBHCHMOCTI1 OT CHTyaU,HH. 

OcHOBHOH nepHo.n; 

IlO.LJ:P51J{Hbl.M opraHH3aU,HRM cne.n;yeT cneU,HaJIH3HpOBaThCH no OCHOBHhlM 

KOMnneKCaM pa6oT: 

- o6mecTpOHTeJihHbie pa6oTbI: nnaHHpOBKa, ycTpOHCTBO <l>YH.LJ:aMeHTOB, 

nepexo.n;bI l.lepe3 o6sanoBaHHe H 6naroycTpoiicTso; 

MOHTa)l(Hbie pa60Tbl: peMOHT MeTaJIJIOKOHCTpyKU.HH pe3epByapa, 

TeXHonornqecKHe Tpy6onpoBO)l;bl, Tpy6onpOBOJ];bl CHCTeM TIO)l(apoT)'IlleHIDI, 

opomeHIDI H KaHaJIH3aU,HJf, o6opy )l;OBaHIDI, Ka6enbHOH 3CTaKa.LJ:bI, 

MOJIHHeOTBO.LJ:OB; 

cneU,HaJihHbie pa60TbI: 3JieKTpOMOHTa)l(Hhie, aBTOMaTH3aU,IDI H 

nycKoHana.n;oqHbie pa6oThI. 

TeXHHqecKoe nepeBoopy)l(eHHe H peKOHCTpyKU.H.sI pe3epsyapa 

npe.n;ycMaTpHBaeT cne.zzyioII.J.YIO nocne.n;osaTenbHOCTh pa6oT: 

- .LJ:eMOHTa)I( ceTeH 3JieKTPOCHa6)1(eHIDI; 

- .n;eMOHTa)I( np116opos aBTOMaTHKH, IlO)l(apHOH CHfHaJIH3aU:HH H Ka6enbHOH 

npO)J;yKU:HH; 

- .n;eMOHTa)I( TeXHOJIOrH"tJeCKHX Tpy6onpoBO)l;OB H 3anopHOH apMaTYPbI; 

- .n;eMOHTa)I( Tpy6onpOBO)l;OB KaHaJIH3aU,HH, IlO)l(aporymeHHH H opomeHHH; 

- .LJ:eMOHTa)I( CTaJibHoro TIOHTOHa; 

- peMOHT MeTaJIJIOKOHCTpYKU.HH pe3epsyapa cornaCHO 3aKJIIOqeHHIO no 

pe3ynbTaTaM IlOJIHOH TeXHHqecKOH .n;HarHOCTHKH; 

- MOHTa)I( 3JieKTpOXHMH"tJeCKOH 3amHTbl no.n; )l;HHIUeM pe3epByapa; 

- 3aMeHa JIIOKOB, naTpy6KoB Ha pe3epsyape; 

- MOHTa)I( IlOHTOHa aJIIOMHHHesoro; 

- MOHTa)I( ceTeH KaHaJIH3aU:HH, TIO)l(apoTymeHHH H TeXHOJIOfHqecKH:X 

Tpy6onposo.n;oB; 

- npoBe.LJ:eHHe rH.n;paBJIH"tJeCKOro HCilbITaHHH pe3epsyapa H Tpy6onpOBO)l;OB; 

- ycTpOHCTBO aHTHKOpp03HOHHOH 3aIIJ,HThI pe3epsyapa H o6opy.n;oBaHIDI; 

- 3JieKTpOMOHTa)l(Hble, aBTOMaTH3aUHH H nycKOHaJia)l;OqffbJe pa60TbI; 

- TIJiaHHpOBKa )];Ha Kape; 

- BOCCTaHOBJieHHe o6sanoBaHH51; 

- 6naroycTpOHCTBO TeppHTOpI1H. 
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,no 3anoJrneHiu1 pe3epByapa HecpTbIO .lUUI KOMilJieKcHoro oupo6oaaHIDI 
npOH3BeCTH rpa)zylipOBK)' pe3epsyapa. 

f pa,rzyHpOBKa BbIIlOJIHBeTC.sl rocy.D.apcTBeHHOH MeTpOJIOfHqecKOH CJIY:>K60H 

HJIH aKKpe.ZJ.HTOBaHHbIMH Ha npaBo IlOBepKH MeTpOJIOf J1qeCKHMH CJiy)l(6aMH no 
.u.orosopy c 3KcnnyaTHpyIOmeii oprattHJarnreii. 

1.5 PactJeT n0Tep1> HecpTH OT 11cnapeHH.s1 B pe3epsyape PBC-20000 NQ 9 

B pe3epsyapax, co.u.ep)l(aIUHX HeKoTopoe KOJIJ1qeCTBO HecpTH, raJoaoe 
npOC'I'paHCTBO 3ailOJIHeHO napOB03,ll.yllIHOH CMeCblO. IlpH BbITeCHeHHH ee 

nocTynaromHM HeqnenpO.ZJ.YKTOM npOHCXO,ll..sIT IlOTepH OT «6om,moro ,lJ.bIXaHH.sI». 

B repMeTHqH1>1x pe3epsyapax, pacctJHTaHHbIX Ha pa6ory no.D. .D.aBJieHHeM, 

«6on1>moe .ZJ.bIXaHHe» He HatJHHaeTC.sI cpaJy c MOMeHTa Haqana JanoJIHeHIDI 
Hecpr1>10. BHatJane HecpTb, noczynaiomru1 B eMKOCTh, C)KHMaeT napoao3.u.yrnHYID 
CMeCb. <<l3bI.ZJ.OX» HaqHHaeTCH TOJibKO TOr.D.a, Kor.u.a .u.aaneHHe B fa30BOM 

npoCTpaHCTBe CTaHOBHTCH paBHbIM .ZJ.aBJieHHIO, npH KOTOpOM OTKpbIBaeTC.sl 

.ZJ.bIXaTeJibHblH KJianaH. 
IloTepH OT «60JibIIIOro ,ll.bIX3ffffj{)) 3aBHC.sIT B OCHOBHOM OT o6'beMa H 

TeMneparypbl 3aKatJHBaeMOH )l(H,ll.KOCTH, KOHQeHl'paQHH napoB HecpTH B 

napOB03.ZJ.YIIIHOH CMeCH, HX IIJIOTHOCTH, ,lJ.aBJieHH.sI, KOTOpoe IlOAZJ,ep)l(HBaeTCH B 

fa30BOM npOCl'paHCTBe, H CO.ZJ.ep)l(aHH.sI paCTBOpeHHOfO B He$TH raJa. ,lVul 
pe3epayapa 3a,n:aHHoro o6'beMa, paccqHTaHHoro Ha onpe.u.eneHHOe .u.aBJieHHe B 
ra30BOM npocrpaHCTBe, npH 3a,lJ.aHHbIX xapaKTepHCTHKe H o6'beMe 3aKat{HBaeMOI'O 

rrpO.ZJ.YKTa, noTepH onpe.u.eJI.sIIOTCH co,n:ep)KaHHeM (KoHIJ;eHrparnreii) napos 

npo.lJ.YKTa B BbITeCHHeMoii naposo3,n:yIIIHoH cMecH. Co.D.ep)l(aHHe napos B raJOBOM 
npocl'paHCTBe tJaCTJ1qHO yaeJIHt{HBaeTc.sI B npoQecce 3anonHeHffj{ pe3epsyapa, HO B 

OCHOBHOM napbl npO.ZJ.YKTa HaKaIIJIHBalOTCH B ra30BOM npOClpaHCTBe B 
npoMe)l(yToK apeMeHH, npe,n:IIIecTByIOIUHH JanonHeHmo. PaccMOTPHM HaH6onee 

o6IUHH cnyqaii HaKOilJieHHB napoB B ra30BOM npocrpaHCTBe B TeXHOJIOrH'leCKOH 

nocne,n:oaaTeJII>HOCTH. 

IloTepH OT «o6paTHOI'O Bbl,ll.OXa» 
Tiocne onopO)l(Heffffj{ pe3epayapa .u.o HeKoToporo ocTaTKa HJIH nocne 

qaCTfft{HOH BbIKatJKH HecpTenpo.u.yKTa H3 pe3epayapa fa30BOe npocTpaHCTBO He 
Hac1>1meHHO napaMH. B npoQecce .ZJ.aJibHeHIIIero HenO.ZJ.BH)l(HOro xpaHeHHH 

ocTaBineroc.si HecpTH a pe3epsyape HIDI npH o6paTHOM xo.u.e, He 3aqmn;eHHOH 

l'paHcnopTHOH eMKOCTH, npOHCXO,O:HT ,n:oHaCbIIUeHHe fa30BOro npOC'I'paHCTBa 

BCJie,n:CTBHe HCIIapeHHH OCTaTKa. IlpH 3TOM paCTeT napQHaJibHOe ,n:asneHHe HecpTH 
B raJOBOM npocTpaHcTae H acne.ZJ.CTBHe 3roro noBbIIIIaeTcH o6mee .nasneHHe. EcnH 
o6mee .u.aaneHHe B ra30BOM npOC'I'paHCTBe ,ll.OCTHraeT 3HatJeHffj{ .nasJieHH.sI, Ha 

KOTopoe O'I'peryJIHpOBaH .L(bIXaTeJibHbIH KJianaH, IlOCJie,l(HHH OTKpbIBaeTC$1 H 
npOHCXO.L(HT BbITeCHeHHe B aTMOccpepy HeKOTOporo o6'beMa napoB03.ZJ.YIIIHOH 

CMeCH - «o6paTHblH Bbl,ll.OX». 

)}_oHaCbII.IJ;eHHe ra30Boro rrpoCl'paHCTBa MO)KeT IIpOHCXO.L(HTb nocJie 

3anonHeHHB, ecnu raJoaoe npocTpaHCTBO 61>mo He anonHe Hac1>1meHo napaMH. B 



:.:JTUM cnyt.tae .n::oIXaTenI>HhIH KJianaH rrocne 3arronHeHH.S1 eMKOCTH He 3aKpbIBaeTc.SI H 

cpa3y Haq1rnaeTC.SI .lJ:OIIOJIHHTenbHhlH Bbl.lJ:OX. 

TaKoe .SIBJieHHe BCTpeqaeTC.SI B pe3epayapax, HMelOlWfX BbICOKHH 

KoJ<i><i>Hu;HeHT 06opaq1rnaeMOCTH mrn 3arronID1eMbIX qacTHqHo, He .n;o rrpe.n;enbHOH 

BbICOTbI B3mrna, a TaK)Ke B pe3epayapax c 3aMe.n;neHHblMH npou;eccaMH 

HaCbimeHHH ra30BOfO rrpocTpaHCTBa (pe3epayapbl c IIOHTOHaMH H 3arny6neHHOie ). 

,[(0Hacb1II.J;eH11e ra3oaoro rrpocTPaHcTBa oco6eHHO xapaKTepHo AA.SI pe3epayapoa, 

arrepable 3anonHeHHbIX nocne 3aqHCTKH H rrpoBeTPHBaHHH. TaKoH: BH.ZJ; rrorepb 

1rnor.n;a Ha3bIBalOT IIOTepHMH OT Hac:on.u:eHH.SI H .ZJ;OHaCbimemrn fa30BOro 

rrpOCT})aHCTBa. 

IIpH 3a.n;aHHOH xapaKTepHCTHKe HcnapHeMOCTH He<i>TH, H3BeCTHOH 

BMeCTHMOCTH pe3epayapa IIOTepH OT «06paTHOrO Bbl.ZJ;OXa» 3aBHC.SIT OT pacqeTHOfO 

.n;aaneHH.sI ):(bIXaTeJibHOfO KJianaHa, HHTeHCHBHOCTH KOHBeKTHBHOfO 

nepeMeIIIHBaHHH napOB03.ZJ;YIIIHOH CMeCH B fa30BOM npOCT})aHCTBe H 

rrpo.n:omKHTenbHOCTH HCnapeHHH «MepTBOfO» OCTaTKa .n;o Haqana cne.ny10meH: 

TeXHOJIOfffqeCKOH onepau;1rn. 

B repMeTHqHbIX pe3epayapax, paccqHTaHHbIX Ha .n;aaneHHe a raJOBOM 

npocTPaHCTBe P K • .u. = l 962Tia (200MM ao.n;.cT. ), r.ne P K • .u. - H36oITOt.fHoe .n;aaneHHe a 

fa30BOM npOCTpaHCTBe, COOTBeTCTByIOIUee Harpy3Ke KJianaHa .n:aaneHIDI. 

IIpH BhICOKHX KOJ<i><i>Hu;HeHTax 06opaq11aaeMOCTH npo.n;OJI)KHTeJibHOCTb 

npocTaHBaHHH pe3epayapa c «MepTBbIM» OCTaTKOM .n:o HalJana 3anonHeHH.sI MO)KeT 

6oITb TaK Mana, lJTO ,ZJ;bIXaTeJibHbIB KnarraH He ycrreeT OTKpblTbC.SI .ZJ;JI.SI «BbI.ZJ;OXa». 

Tor.n;a IIOTepH OT «o6paTHoro Bbl,ZJ;OXa» OTCYTCTByJOT. 

I-laH6onee qacTo BCTPeqaJOTCH cnyqaH, Kor.n;a aecb npo.u:ecc .no nonHoro 

HaChIIUeHHH ra30BOfO npOCTPaHCTBa He ycneBaeT npoHTH 3a BpeM.SI OT OTKpbITH.SI 

.ZJ;bIXaTeJibHOfO KJianaHa (.n;AA «o6paTHOfO Bbl,ZJ;OXa») .no Haqana 3aIIOJIHeHH.SI 

pe3epayapa. 

TipH HeIIO,ZJ;BH)KHOM xpaHeHHH He<i>TH B pe3epayape nepeMeUIHBaHHe 

napOB03.n:yIIIHOH CMeCH B fa30BOM npOCTPaHCTBe npOHCXO,ZJ;HT 3a ClJeT 

ecTeCTBeHHOH KOHBeKQHH. 

I1HTeHCHBHOCTb nepeMeunrnaHHH, KaK yKaJaHo BbIIIIe, JaBHCHT OT 

COCTO.sIHH.sI noro.n;:o1, ycnOBHM OXJia)l(,ZJ;eHH.SI Hapy)KHblX CTeHOK pe3epayapa H 

o6orpeaa HX COJIHeqHbIMH nyqaMH, T.e. OT KOJIHqecTBa H nepHO.lJ:ffqHOCTH 

nonyqaeMOH conHeqHoH pa.n:HaQJrn, oca.n;KoB H BeTPa, a TaK)l(e OT TeMnepaTJPbI 

noaepXHOCTH He<i>Tenpo.zzy1<Ta. 

c )'BeJrnqeHHeM HHTeHCHBHOCTH nepeMelllHBaHHR pacTeT napu;HaJibHOe 

.n;aaneHHe B fa30BOM npOC'I'paHCTBe H IIOTepH OT «o6paTHOro BbI.ZJ;OXa» B e.n;HHHIJ;y 

BpeMeHH B03paCTaIOT. 

IIoTepH OT «ManDIX .ZJ;bIXaHHii» 

Bcne.n;cTBHe .n;eiicTBHH conHelJHOM pa.n;1rnu;1-m H aTMoc<i>epHbIX HBnemrn Ha 

Kpoamo H CTeHKH pe3epayapoB B HHX npOHCXO,ZJ;HT cyTOt.fHbie KOne6aHHH 

TeMnepaTypol fa30BOfO npOCTPaHCTBa H )l(H,ZJ;KOCTH, lJTO Bb13bIBaeT H3MeHeHHe 

napu;HanbHoro .n;aaneHHH napoa. Kone6aHH.sI TeMneparypoI H napu;HaJibHoro 

.n;aaneHHH npH HeIIO,ZJ;BH)l(HOM xpaHeHHH npHBO.n;RT K COOTBeTCTBYJOJnHM 
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I 

Kone6aHHHM a6comoTHoro .n;aBneHIDI B raJOBOM npoCTJJaHCTBe. EcnH a6comoTHoe 

.n;aBJieHHe B ra.30BOM npOCTpaHCTBe CTaHOBHTCH HH)f(e 6apoMe-rpHqecKoro H 

.n;oCTHraeT 3HaqeHHe BaKyyMa, Ha KOTOphlH OTperynHpOBaH ,n:DIXaTeJibHbIH KJianaH, 

nocne.n;HHH OTKpbrnaeTc.si H B pe3epByap nocTynaeT aTMoc<PepHbIH Bo3.n:yx -

npoHcxo.n;HT «B.ZJ:OX». B 3TOT MOMeHT a6comoTHoe .n;aBJieHHe B ra.30BOM 

npOC'I'paHCTBe Pr= Pa - PK.B, r.n:e Pa - aTMoccpepHoe (6apoMeTpHliecKoe) .n;aa.neHHe; 

p K.B - BaK)'YM B ra.30BOM IIpOC'I'paHCTBe, COOTBeTCTB)'lOI.Il.flH HarpYJKe KJianaHa 

BaKYJMa, Ila. Kor.n;a TeMneparypa ra.3oaoro npocTpaHCTBa H napuHanbHOe 

.n;aBJieHHe IIpHHHMaIOT MHHHMaJI.bHbie 3HaqeHH.SI, Bxo.n: B03.n:yxa npeKpam;aeTC.SI. 

Tiocne.n;yiolll,ee noBhIIJ.IeHHe napUHaJibHoro .n;aaneHIDI H TeMIIeparyp1>1 

Bhl3bIBaeT yaeJIHt.IeHHe a6COJIIOTHOfO .l(aBJieHIDI B ra.30BOM IlpOCTpaHCTBe. Ilo 

.l(OCTH)f(eHHH IIOCJie.l(HHM 3HaqeHHH pr = pa + p K • .ll» OTKphIBaeTCH .n;l>IXaTeJihHDIH 

KJiaIIaH H B aTMoc<t>epy BbITeCH.SleTC.sI napOB03.n:yillHa.sI CMeCh, - npOHCXO.n;HT 

«Bbl,ZJ,OX» (noTepH OT «MaJIOfO .l(PIXaHIDI» ). 

BonecHeHHe napoB03,ZJ,yIIIHOH cMecH npo.n:omKaeTc.si: .n.o Tex nop, noKa 

IIOBbimaeTC.sI TeMneparypa H napUHaJihHOe ,ZJ,aBJieHHe B ra.30BOM npocrpaHCTBe. 

Ilocne.n.yIOm;ee nocne «BI>I.l(OXa>> noHIDKeHHe TeMnepaTypI>I H napuHanI>Horo 

.n.aBneHIDI npHBO,Zl,HT CHOBa K yMeHhllieHHIO a6coJIIOTHOfO .n.aaJieHIDI B fa.30BOM 

IlpOC'I'paHCTBe ,ZJ,O 3HaqeHIDI pr = pa - p K.e, OTKphIBaeTCH ,ZJ,hIXaTeJihHhIH KJiaTiaH H 

Hat.IHHaeTCH «B.l(OX». 

TaKHM o6pa.30M, n0Tep11 OT «MaJihIX .l(bIXaHIDi» npoHcxo,ZJ,.sIT acne.n.cTBHe 

UHKJIHt.IeCKHX KOJie6aHHH TeMnepaT)'pl>I napu.HaJibHOI'O .l(aBJieHH.sl B fa.30BOM 

npocrpaHCTBe, Bbl3hIBaeMhlx CyTOt.IHhIM .n:eHCTBHeM COJIHeqHoH pa.l(Ha{lHH H 

aTMoccpepHbIX ycnoBHH Ha CTeHey H KpOBmo pe3epayapoB. IlpO,Zl,OJl)f(HTeJihHOCTb 

IIOJIHOfO UHKJia, KaK npaBHJIO, paBHa CyTKaM. Tiocne IlOJIY.l(HH Hat.IHHaeTC.sI «B,ZJ,OX>>, 

a Ha paccsere - «BI>I,n:ox». 

B Jarny6neHHhIX )f(ene306eroHHI>IX pe3epayapax «MaJII>Ie .n;I>1xaHMH» 

npaKTHqecKH oTcyTcTBYIOT H3-3a tte3ttaqHTenI>HhIX TeMneparypHbIX Kone6aHHH. 

Pacqer TIOTepb OT HCIIapeHIDI IIpH TeXHOJIOfffqeCKHX onepauHHX B 

pe3epsyapHoM napKe 

Bee pacqeTbI norepI> He<l>TH OT HcnapeHIDI npoH3Be.n:eHbI no MeTO.D.HKe 

npe,ncTaaneHHoli B [ 4]. 

Pacqer noTepI> OT «MaJihIX .l(I>IXaHHli» 

Hcxo.n:HI>Ie .n:aHHbie. 

THTI KpOBJIH pe3epayapa 

)J;HaMeTp pe3epayapa 

B1>1c0Ta Kopnyca 

B1>1c0Ta KpOBJIH 

)J;HaMeTp BeHTHJI.sIUHOHHOI'O na'I'py6Ka 

KonHt.IeCTBO aeHTHJI.sIUHOHHhIX narpy6KoB 
CTeneHI> qepHOThI cTeHKH 

reorpacpHlieCKa.sI IlllipOTa 

ccpepwqecKa.si:. 

45,6 M. 

11,92 M. 

0,57 M. 

500 MM. 

13 IDT. 

0,5. 
53,l rpa.n. ceaepHOH IDHpOThl. 



fl.rroTHOCTb He<l>TH np11 293 K 
TeMnepaTypa ttaqarra KtmeHIDI He<PT11 
3a pacqeTHbIM .n:ettb np11MeM 15 moJUI. 

PsJ8 = 56810 Ila. 
900 Kr/M3

· 

328K. 

Haxo,u11M nno~a.n:o 3epKarra He<PT11 B pe3epByape 
FH = 0,25 1t D2 = 0,25 3,14 45,62 =1632,3M2

, 

r.n:e D - .n:11aMeTP pe3epByapa, D = 45,6 M. 
Onpe.n:em1eM cpe.n.mo10 Bbicory ra.3oBoro rrpocTPaHCTBa 

HK 0,57 
Hr = H H e3JI + 3=11,92 10,14 + -

3
- = l,97M, 

r.n.e H - BbICOTa Kopnyca, H = 11,92 M[ 6]; 
H83n - BbICOTa B3JIHBa, HB3n = 10, 14 M; 
HK - BbICOTa Kopnyca Kp:omrn, HK= 0,57 M. 
Haxo,uHM ofrheM ra.3oBoro npocTPaHCTBa pe3epByapa 

3 Yr = FH Hr = 1632,3 1,97 = 3215,6 M, 
r.n.e F 8 - 1rno~a)J.b 3epKarra He<Pn1 B pe3epByape, M2

; 

Hr - cpe,UIDUI BbICOTa fa.30Boro npocTPaHCTBa, M. 
MomipHrui Macca napoB He<l>TH orrpe,ue.IDieTCji no <PoPMYJie 
M = 52,629 0,246 TH + 0,001 T~ = 

= 52,629 0,246 + 298 + 0,00 I* 2982 
= 68,l 2Kr/Monh, 

r.n:e T H = T HK - 30 = 328 - 30 = 298 K; 
T8 K -TeMneparypa Haqarra KMrreHIDI He<l>TH, T1lK= 328 K[4]. 
ra30ByIO IIOCTOHHHyIO napOB Hecpni HaxO)J.HM TIO cpopMyJie 

R - 8314,3 / - 8314%3 - 122 04 
n - / M - 68125 - ' ' 

' 
r.n:e M - MoJrnpttajl Macca napoB, Kr/MOJI.b. 

(1.12) 

(1.13) 

(1.14) 

(1.15) 

(1.16) 

Cpe.n.mo10 TeMneparypy ttecpTH npHHMMaeM paBHOM cpe.n.Heif TeMneparype 
B03)J.yxa( 4] 

T n.cp = T e.cp = 0,5 (T;ax + r;in) = 0,5 (297, 7 + 286,9) = 292,3 K, ( 1.17) 

r.n:e T;"' - MaKCMMaJihHruI TeMnepaTypa B03,uyxa T;ax = 297,7 K; 

T;'n - MHHMMaJibHajl TeMrreparypa B03.n:yxa T;in = 286,9 K. 

Onpe.n.eirneM Ten11onpoBO)J.HOCTb HecpT11 

AH = 156'6 ~-0,00047 Tn.cJ= 156~6 (1-0,00047 292.3) = 0,15 BT/(M.K), (1.18) 
P 293 90 

r.n.e T n.cp - cpe)J.Hjljl TeMneparypa HecpTH, K. 
Haxo.n.MM y.n.eJibH)'lO Terr11oeMKOCTb: 

31,56 ( ) 31,56 
CP = r::-- 762+ 3,39 T n.cp = ~ 

vP293 -v900 

= 1844,6,lVK/Kr*K 

(762+3,39 292,3)= 
(1.19) 

Paccq11TbIBaeM K03cpcpm.~MeHT TeMrreparyponposo.n.HocTM 
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AH 0,15 8 131 10 s M2/q 
a = C * p = 1844,6 = ' ' 

r.ne p-rrJIOTHOCTb He<l.>TH rrpH cpe,nHeii TeMrrepazype Tn.cp.; 

CP y.n;eJioHruI TeIIJIOeMKOCTb, )];)K/(Kr*K); 

A.H TerrnorrpoBo.n;HocTb, BT/(M*K). 

Haxo,nHM Ko3<l.><l.>Ho;HeHT m 
m = f1t = ---3-,1-4___ 1 

-v~ 2 8,131*10 5 16 = 34
'
73 

-; , 

r.n;e 't - rrpo.n;OJI)l(HTeJJbHOCTb )];ID!, 't = 16 q. 

(1.20) 

(1.21) 

Ilo rpa<l.>HKY )J;JIH orrpe.n;eneHHH pacqeTHOro CKJIOHeHlUI COJIHUa HaXO)J;HM 
cpe.n;Hee pacqeTHoe OTKJIOHeHHe conHu;a (AIDI 15 qHcna Mecsiua): 

q> = 23 °. 
,[(.ml 3TOro ,[(HSI orrpe,neJISieTCH HHTeHCHBHOCTb COJIHeqHOH pa,nHaUHH 6e3 

yqeTa 0611acn1 HJIH c yqeTOM, B 3aBHCHMOCTH OT 3a,D;aHlUI 

l o = __ 1_31_54 __ = ___ 13_5_4 ___ = 907 ,6 BT/M2, 
-y 1-07 

1 + 1 + ' 
y · cos(\jl - <p) 0,7 · cos(53,l - 23) 

(1.22) 

r.n;e y-K03<l.><l.>HuHeHT rrpo3paqHOCTH aTMoc<I.>epbl, 3aBHCHII.(HH OT ee BJia)l(HOCTH, 

0611aqHOCTH, 3aTibIJieHHOCTH, y = 0, 7 ... 0,8 npH 6e30611aqHoM He6e; 

\JI - reorpa<l.>HqecKrui urnpoTa Mecra ycTaHOBKH pe3epByapa. 
Haxo.nHM rrnoma.n;b npoeKI.lHH noBepxHOCTH cTeHoK, orpaHW:IHBaIOII(HX 

ra30BOe npocrpaHCTBO pe3epByapa Ha BepTHKaJJbH)'lO H ropH30HTaJJbHYJO 
IIJIOCKOCTH: 

2 F8 = D Hr = 45,6 1,97 = 89,83 M; 

FH = 0.25 . 7t . D2 = 0,25. 3,14. 45,62 = 1632,3 M2. 

(1.23) 

(1.24) 

Orrpe.nem1eM rrnolI(a.[(O npoeKUHH creHOK raJOBoro npocrpaHcTBa 
pe3epByapa Ha IlJIOCKOCTb, HOpMaJJbHYJO K HanpaBJieHHIO COJIHetIHbIX nyqeii B 
IIOJI,[(eHb. 
F0 = Fb sin(l/J- <p) + FH cos(l/J-<p) = 

= 89,83 · sin(53,1 - 23) + 1632,3 · cos(53,1 - 23) = 1457,23 M2 

Onpe,neJISieM rrnoIIJ;a.n;h noBepxttoCTH CTeHOK, orpaHHtIHBaJOlI(HX ra3oBoe 
rrpocrpaHCTBO: 

F = FH + 1t F8 = 1632,3 + 3,14 
2 (1.26) 89,83 = 1914,37 M . 

KOJIH'IeCTBO Tenna, rronyqaeMoe IIJIOlI(a,[(blO CTeHKH B 1M2 
' 

orpaHH':IHBa10lI(eii ra30BOe rrpocrpaHCTBO pe3epByapa, 3a cqer COJIHeqttOH 
pa,n;HaUHH 

Fo 
i

0 
= 0.5 

1457,23 
907,6 = 345,6 BT/ M2, (1 .27) q =e 

F 1914,37 
r.ne f;-CTeneHb qepHOTbl BHemHeH IIOBepXHOCTH pe3epByapa, E = 0,5 . 

Onpe,neJISieM K03<l.><l.>HUHeHTbI TerrnooT,naqH a .ntteBHoe H HoqHoe BpeMH, 
BT/(M2K). (4]: 



Ur = 1,68 + 3,59 103 345,6 2,96 10 6 

uP = 3,05 + 9,01 103 345,6 7,65 10 6 

u~ = 9,19 + 4,59 292,3 102 = 3,69; 

ubn = 2, 7 + 8,07 345,3 103 6,09 10 6 

u~n = 3,90 + 3,78 102 292,3 = 6,25; 

UbK = 2,6+15,28 103 345,6 16,54 10 6 

345 62 = 2 55· ' ' ' 
345 62 = 4 89· 

' ' ' 

345,62 = 4,56; 

345,62 = 2,98, 

r.n:e U r H u~ - K03cpqm:u;HeHThl TeIIJIOOT,naqff OT CTeHKH pe3epsyapa K 

napOB03jzylllHOM CMeCH, HaXO.D:HI.I.J;eMCSI B raJOBOM IIpOCTPaHCTBe, 

COOTBeTCTBeHHO .D:JUI tJ:HeBHOrO H HOtfHOro BpeMeHH; 
' 

a BA H OaA - K03cpqmu;HeHTbl TeIIJIOOT,naq1-1 OT CTeHKH eMKOCTH K 

BHeIDHeM)' B03jzyXy COOTBeTCTBeHHO B ,nHeBHOe H HOtfHOe BpeMSI 

~e1-1crrycKaHHeM; 

a B H a ~ - K03cpcp1-1uweHThl TeIIJIOOT_naqw OT CTeHKH eMKOCTH K BHeUIHeM)' 

B03jzyXY COOTBeTCTBeHHO B .D:HeBHOe H HOtfHOe BpeMSI KOHBeKIJ;Heii; 

a A H a~ - K03cpcpwuweHTbI TeIIJTOOT_naqw OT CTeHKH eMKOCTH K BHeUIHeMy 

B03jzyXY COOTBeTCTBeHHO B tJ:HeBHOe H HOtfHOe speMSI; 

a p H a~ - K03cpcpHQHeHTbl TennooT.zi:aqJi pa.n:HalU'leH OT CTeHKH 

pe3epsyapa K HecpTH qepe3 raJOBOe IIpOCTPaHCTBO B ,nHeBHOe H HO'iHOe BpeMSI. 

I1pHse,neHH01e K03cpcpwu1·ieHThI Tem100T,naqw OT cTeHKH K HecpTH 

BbPHfCJISII-OT TIO cpopMyne: 

' FH 1632,3 
u 5,3 

. " F 1914 _ /( 2 ) · 
a CTn. = ----. = 

1632 3 5 35 
- 1,537 BT MK, 

FH Un 1 + ' ' 1+-. , 
F U r 1914 2,33 

(1.28) 

a n 5,35 
uCTn. = u u + m A, = 5,35 5,35 + 34,73 0.15 = 0,481 

- " + n - - +--- - - - - -
Ur FH 2,55 

34 73 0 15 
1632,3 

m "- F ' ' 1914 

BT/(M2K),(l .29) 
r.zi:e an HU~ COOTBeTCTBeHHO K03cpcpHIJ;HeHTbl TeTinOOT_naqff OT 

napOB03tJ:YlllHOM CMeCH, HaxO,n.Hm;eiicSI B raJOBOM npOCTPaHCTBe pe3epsyapa, K 

IIOBepXHOCTH )l(H.n:KOCTH .D:JUI ,nHeBHOro H HOtfHOro BpeMeHH. 

Onpe.n:eJUieM H36bITOtIHbie TeMnepaTypo1: 

U~ 9Bmin (2,44 + 6,25) ( 5,4) 
- 1632,3 - 4,4 

2,44 + 6,25 + 3,69 1914 
e CT.min = 

u'8 + u~.n. + u~ 
K, 

(1.30) 
e Tmin 

r.n:e a.min = s Tn.cp. = 286,9 292,3 = 5,4 K; 
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T : '" - MHHHMaJibHruI TeMnepazypa Bo3.zzyxa, K; 
T n.cp. - cpe,nIDUI TeMTieparypa He<l>TH, K; 

q + aB e Bmax 345,6 + (9,25 5,4) 
0 er.max = F - 1632 3 = 28,45 K, 

a 8 + a cr.n. + a P ; 9,25 + +4,89 191~ 
r.ne eB max = r :ax T n.cp. = 297,7 292,3 = 5,4 K; 

T ~ - MaKCHMaJibHruI TeMnepazypa Bo3.nyxa, 

e CT.min 4,4 K 
e rmin = = 1632,3 5 35 = 1,58 ; 

FH a n 1 ' 
l +p- a~ + 1914 2,55 

(1.31) 

(1.32) 

e er max 28,45 e rmax = _ _ F_H _ _ a_
0 

--m--A.- = - -1-6-32-,-3- 5-,3- 5 _ _ _ 3_4_, 7-3--0,-1-5- = l 5,l lK. 
l +- 1+--

F a r a
0 

+ m A. 1914 2,55 5,35 + 34,73 0,15 

Haxo,nHM MHHHMa.JlbH)'IO H MaKCHMaJibH)'IO TeMTieparyphl ra30Boro 
npoc-rpaHCTBa pe3epByapa: 

Trmin = 9rrmin + T n.cp. = 1,58 + 292,3 = 290,73 K; (1.33) 

Trmax = 0rmax + T n.cp. = 15,11 + 292,3 = 307,4 K. (1.34) 

Ilo rpaqmKy ,nJU1 onpeJ{eJieHIDI ,naBJieHH.SI Hac1>imeHHbIX napoB He$TH 
onpe,neJUleM p s npH T = T rmin ' Ila, 

P s = 56810 Ila. 
Haxo,nHM MHHHMaJibHoe napQHaJibHOe ,naBJieHHe B ra30BOM npoc-rpaHCTBe 

pe3epByapa 

I 0.055t r ~)I( I r;\-::; / V 0,055-y0,7 
P min = P s = 56810 = 60894 Ila, 

0.89 0,89 
(1.35) 

r.ne V r - o6'beM ra3oBoro npocTpaHCTBa pe3epByapa; 

v llC - o6'beM )l(lf,nKOCTH B pe3epByape. 

Haxo,nHM TeMneparypHblH Hanop e no rpa<l>HKY .nm1 onpe.neneHIDI 
TeMnepaTypHoro Hanopa 

0 = 7,2 K. 
Onpe,neJU1eM noqacoBoii pocT KOHQeHTpaUHH napoB B ra30BOM 

npoc-rpaHCTBe pe3epByapa 

CT = 1726 

= 0,03831, 

R
0 

01.25 68,125 7,21
'
25 

D H~·25 = 
1726 

292,3°·25 45,6 11,92°·25 103320 -T o.25 p 
n.cp. r 

r.ne Pr = Pa+ P KA = 101320+2000=103320 Ila. 



vu pt:.LJ.t:JJ>teM rrpo,ll,OIDI<liTenbHOCTb BblXO)l.a 

'["8 = 0,5 '[" llH + 3,4 = 0,5 16,26 + 3,4=1 l,l3q, (1.37) 

2 2 
r ,ll,e -rJlH =ls arccos(-tg'Jf tgu) =ls arccos( tg53,l tg23) = 16,26q, 

HaxO)l.HM MHHHMailbH)'IO H MaKCHMailbH)'IO KOHI.J:eHrpau.mo: 
pmin 60894 

cmin = p p 100% = 103210 200 100% = 59; 
3 KB 

(1.38) 

c mas =c t 't s+ cmin = 0,03831 11,13 + 59 = 59,42 , (1.39) 
r )l,e pa - aTMOCcpepHOe ,ll,aBneHHe, Ila; 
p min- MHHHMailbHOe napu.HanbHOe )l,aBneHHe B ra.30BOM npocrpaHCTBe 
pe3epByapa, Ila. 

Pacc1IHTbIBaeM MaKCHManbHoe napu.Hanhttoe )l.aBneHHe B ra.30BOM 
npocrpaHCTBe 

lPa+ PKll ) C max (103210 + 2000) 59,42 
pmax = lOO = lOO = 62515Tia. (l.40) 

Haxo,ll,HM cpe,ll,Hee MaccoBoe co,ll,ep:>KaHHe napos Hecpn1 B ra3oB03.lJ.YIIIHOH 
CMeCH 

cr= 
Pmax + Pmin 625 15+ 60894 3 ( J = = 1 78Kr/M . 

Trmax + Trmin 122,04 (307,4 + 290,7) ' Rn 
(1.41) 
06'beM BbITecmleMOH napOB03.lJ.YIIIHOH CMeCH 

flV = V ln 
p a - p KB - p min Tr max -r 
p a +PK.a -Pmax Tr min 

103210-200-60894 307,4 
= 3215,6 ln 

103210+ 2000-62515 290,4 

IloTepH HecpTH OT " MaJibIX )J.bIXaHHH" 3a 1 cyTKH 

G~ = cr fl V = 1,78 187,03 = 332,91 Kr. 

TioTepH HecpTH OT "ManbIX )l.bIXaHHH" 3a MeC.SIIJ. 

G MJl = G ~•.11 30 = 332,91 30 = 9987,3 Kr. 

(1.44) 

= 187 03M3 

' 

(1.42) 

(1.43) 

Pac'leT n0Tep1> HecpTH oT «ManhIX )J.bIXaHHii» 113 pe3epsyapa PBC-20000 
npOH3BO,ll,HTC.SI IIO nporpaMMe «Losses». 

Pacqer rroTepb OT HcnapeHIDI 3a O.ll.HO «6onhlIIOe JJ;bIXaHHe» 

Hcxo.n;H1>1e ,ll,aHHbie. 
,naBJieHHe HaCbillleHHbIX napoB 
IlnoTHOCTh HecpTH npH 293 K 
TeMnepazypa Haqana KHneHH.SI HecpTH 
MHHHManbHbIH ypoBeHh HecpTH B pe3epByape 
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Ps38 = 56810 Ila. 
900 Kf/M.3 

328K. 
1,6 M. 



MaKCHMaJibHDIH ypoBeHb Hecpm B pe3epayape 
IlpOH3BO.ZJ;HTeJibHOCTb onopo)f(HeHIUI 
I1pOH3BO,l{HTeJibHOCTb3anonHeHlUI 
Ko3<P<l>1-u.~HeHT HCilOJib30BaHIDI eMKOCTH 
Ilpo,nomKHTeJibHOCTb nep110.na 3Kcn.rryaTaUHH 
Ko3cpcp11uHeHT o6opat:IHBaeMocm 3a nepHo,n 
MHHHMaJibHruI TeMnepaTypa ao3.zzyxa 
MaKCHMaJibHIDI TeMITepaTypa Bo3;zyxa 
CocTOHHHe o6naqHoCTH 
Pe3yJibTaTbI paclieTa: 

10,14 M. 

300 M 3/q, 
600 M 3/li. 
0,95. 
12 Mee. 
150. 
255,5 K. 
297,7 K. 
nepeMeHHOe. 

Haxo,nHM a6comoTHoe .n:aaneHHe B raJOBOM npoc'TpaHCTBe B Hal!ane 
3aKaqKH. 

P1=Pa=l03210 Ila - B Haqane 3aKatJKH, ,nHeM. 
p I = p a - p K •• B = 103210 - 200 = 103010 Ila - B Haqane 3aKaqKH, HOqblo. 

Haxo.n;HM OTHOIIIeHHe: 

pr P, 
T - T . (1.45) 

Ilo rpacpm<y ):(AA onpe,neneHIDI IlJIOTHOCTH napoB HaxO,l{HM IlJIOTHOCTb 

napoB p ' Kr/M3 HJIH no <l>OPMYJie 

p=pr ~=l,78Kr/M3, (1.46) 
T R 

r.n:e T - TeMnepaTypa HecpTH, K; 
R' - raJoaa.si: nocTO.HHHIDI; 
M - MOAApHIDI Macca, Krl MOJib. 
Onpe,neAAeM o6'beM raJoaoro npoc'TpaHCTBa nepe.n 3aKaqKoH: He<l>TH, V. 
06'beM 3aKatJHBaeMOH He<l>TH 
VH = Q 't3 = 600 9 = 5400 M

3
, (1.47) 

r.ne 't3- BpeMj{ 3aKal:JKH, q; 

Q - npOH3BO,l{HTeJibHOCTb 3aKal:JKH, M3 /q. 
Haxo,nHM BeJIHl:JHHY raJoBoro npocrpaHCTBa nocne 3aKat:IKH He<l>TH 

H H H + HK M3 
fl = P BJ.11.2 3 

r.ne Hp - BbICOTa pe3epByapa, M; 
H 83n 2 - BbICOTa B3JIHBa, M; 
HK - BblCOTa Kopnyca KpbIIIIH, M. 
Haxo,nHM ~CI C5 np11 

(1.48) 

't = 't np + 't3 = 20 + 9 = 29 no rpacpHKY ,nAA onpe,neneHlUI TeMnepaTypHoro Hanopa. 

~c c =1,5. 
s 

Haxo,nHM cKopocn, BbIXo,na raJOB03.l{yIDHOH cMec11 t:Iepe3 ,nblxaTenhHbie 
KJiailaHbI 



v = 4 ~ 
B 3600 ll 7t 

4 600 
d 2 - 3600 2 3,14 0,22 = 

2'65 M/C, (1.49) 

r.zi;e d - )l;HaMeTp .zi;r,rxaTeJIE>Horo KJianaHa, M. 
Onpe.zi;emieM tic /(Cs 't3 ) no rpaqrnKy np11pocTa oTHoc11TeJI0Hoii 

KOHU:eHTPal.(MH BO BpeM}I BhIKal!KH H3 pe3epsyapa. 
L1C1 
(Cs) = 0,5. 

Haxo.zi;HM cpe,l(HJOIO OTHOCHTeJibHylO KOHU:eHTPal.(MIO B fa30BOM 
rrpocTpaHCTBe 

L1C H 1r L1C 1 L1C 2 
-C = -H + -C + -C = 0,86 + 1,5 + 0,5 = 2,86. (1 .50) 

S 2r S S 

Onpe.zi;eJrneM .n;aaneHHe Ps no rpaqrnKy .n;m1 orrpe.n;eneHH}I Hacr,nueHHbIX 
rrapos HecpTM rrp11 T = Tn.cp 

Ps = 15890 Ila. 
Haxo.zi;HM cpe;::uiee rrapQMaJihHOe .zi;aaneHHe rrapoa He<l>TH 

L1C 2 
p y = - - p s = 2,86 15890 = 45445 ,4 na, 

Cs 
(1.51) 

r.zi;e Ps - .zi;aaneH11e Hac:onn:eHHbIX rrapoa HecpTH. 
IloTepH JierKHX cppaKQHH Heci>TH OT O)l;HOro " 60JihWOro )l;bIXaHIDI" 

Gli./l. = [V H -V r (: 2
-;

1 
) ] ppy P = 

2 - y 2 (1.52) 
105210 -103010 

= 5400 
45445 ,4 

1, 78 = 520 Kr ' 
105210 - 45445 ,4 105210 

P 2 = P ATM + P K.Jl = 103210 + 2000 = 105210 Ila. 

I10Tep11 3a o.zi;Ho «6on:omoe .n:orxamrn» 9731,951 Kr. 

IloTepH 3a 3Kcrr.rryaTaQHOHHDIH rrepHO)l; 1935678 Kr. 
Y.zi;eJibHbie rroTepM 0.7663604 Kr/(T*Mec). 
PactieT rroTepb tte<l>TH OT «60JihlllHX .nDIXaHHii» H3 pe3epsyapa PBC-20000 

rrpoH3BO.UHTC}I no rrporpaMMe «Losses». 

Pac11eT rroTep:o OT«o6paTHoro a:o1.zi;oxa» 

l1cxo.n;Hbie .zi;aHHI>Ie. 
T11n KpOBJIH pe3epayapa 
)J;11aMerp pe3epayapa 
BMcoTa Koprryca 
Br,1c0Ta KpOBJIH 
,l(HaMeTp BeHTHJUIQHOHHOro narpy6Ka 
Kon1111ecTBO seHTMn.sin:110HHbIX KJianaHOB 
)J;aaneH11e ttac:onn:eHHbIX napos 
IlrroTHOCTh ttecl>TM npM 293 K 
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ccl>epM11ecKa.si. 
45,6 M. 
11,92 M . 

0,57 M. 
500MM. 
13WT. 
Ps38= 56810 Ila. 
900 Kr/M.3 



TeMnepazypa Hat.Jana KHneHIDI Heci>TH 
MHHHMaJihHDIH ypoBeHh Heci>TH B pe3epByape 
MaKCHMaJihHhIH ypoBeHh Heci>TH B pe3epByape 
TipOH3BO,Z:VfTenhHOCTh onopmi<HeHH.H 
I1poH3BO.nHTenhHOCTb3anonHeHIUI 

328K. 
1,6 M. 

10,14 M. 

300 M3/ t.J. 
600 M3/ t.J. 
0,95. 
12 Mee. 
150. 

Ko3cl>cl>:m . .i;HeHT Hcnonb3oBaHH.H eMKOCTH 
Tipo.noIDKHTenbHOCTb nepHo.na 3KcnnyaTar.urn 
Ko3cpcp.i.nJ:HeHT 06opaq1rnaeMoCTH 3a nepHo.n 
MHHHMaJihHa.H TeMnepazypa Bo3.zzyxa 
MaKCHMaJibHa.H TeMnepazypa so3.nyxa 
CocTo.HHHe o6nat.JHOCTH 

255,5 K. 
297,7 K. 
nepeMeHHoe. 

Onpe,nen.HeTc.H o6oeM ra3oBoro npocTJ)aHCTBa nocne JaKat.JKH HecpTH 
Yr= FH H r = 1632,3 9=14690,7 M

3
, (1.53) 

2 

r.ne F H - nnoII..J;a,nb 3epKana Heci>TH. 
Onpe.nen.HeM BhICOTY ra3oBoro npocTJ)aHCTBa nocne OTKa1:1KH 

4 V r 4 14690 , 7 
Hr, = 7t D 2 = 3 ,14 45 ,6 2 = 9 , 01 M 

r.ne D - ,nHaMeTp pe3epsyapa, M; 
V r - o6oeM ra3oBoro npocTpaHCTBa nocne 3aKaqKH ttecpTH, M3

. 

A6comoTHoe .naBneHHe B raJOBOM npOCTJ)aHCTBe 
P r = P a + P Kit = 103210 + 2000 = 105210 Ila, 

r_ne pa - aTMOCci>epHOe ,naBneHHe. 

(1.54) 

(1.55) 

Tio rpaci>HKY ,nn.H onpe.neneHH.H .nasneHIUI 
onpe.nen.HeM Ps npH cpe.nHeH TeMTiepazype Heci>TH: 

HaCDIII(eHHbIX rrapoB He<i>TH 

P5=15860 Ila. 

D.C 2 I 
3Ha1:1eHHe / cs onpe.nen.HeM no rpaci>HKY 3aBHCHMOCTH npHpOCTa 

KOHI.J;eHTJ)aU.HH OT .nnHTenhHOCTH npOCTO.H pe3epByapa H noro,nHhIX ycnOBHH npH 
BpeMeHH npOCTO.H 

D.C/cs = 1,5. 

CKopoCTh ,nBH)l(eHIDJ B03.nyxa 1:1epe3 ,nbIXaTenbHbie KnanaHbI rrpH OTKa1:1Ke c 
npOH3BO,nHTenbHOCTblO Q = 300 M3 HaH.neM H3 cl>opMynbI 

4 Q 4 300 
Vs = 3600 n 7t d2 - 3600 2 3,14 0,22 = l,43 Mlc, (l.S6) 

r.ne d - .nHaMeTp ,nI>1xaTenI>Horo KnanaHa, M. 
Ilo rpacpHKY npHpOCT OTHOCHTenhHOH KOHI.J;eH'IpaI.J;HH BO BpeM.H BhIKaqKH H3 

pe3epByapa npH6nmKeHHO onpe.nem1eM 

D.Ycs 'ta = 0,5 · 

Onpe.nen.HeM 



~C Hr1 LlC 1 AC 2 - =-+ --+ - - =2,86. 
Cs Hr2 Cs Cs 

Haxo,n;HM cpe,n;Hee rrapumUII>Hoe .n;aBneHHe rrapoB tteq>Terrpo.n;yicroB 
LlC 

Py = C P8 = 45445 ,4 Ila. 
s 

Haxo.n;HM rrapuHanhHoe .n;aBneHHe rrapoB ttecpTH 

Hr ~ c 
P o=(-H '+ -) P s+P K . .n.+ P K.a. = 

r , C s 

= (0 ,75 + 2 ,86) 15890 + 2000 200 = 59162 na. 
BoPrncJUieM rroTepH OT " o6paTHoro Bnmoxa" 

G _ V r p ln P r - P o + p _ 16960 
oa. -Rn T n.cP . ( r ( P r -P} o-P y) - 122 ,4 292 ,3 

0 2 0 1n 
105210 - 59162 

1 5 1 
59162 

_ 
45445 4 

+ 59162 - 45445 ,4 = 660 Kr. 

' 
Pe3yJII>TaThI pacqeTa. 

(1.58) 

IloTepH 3a O)l;HH «o6paTHhlH BbI.n;ox» 956,481 Kr. 

(1.57) 

3a 3KCrrnyaTaUHOHHhIB rrepHO)l; 190243,4 Kr. 
y ,a;eJibHbie IlOTepH 0,4020197Kr. 
Orrpe.n;enHM CYMMapHb1e ( o6mHe) noTepH OT HcnapeHHH:, Kr/ ro.n; 

G06u.u1E = G~ +06~ + 0 08 = 55884,9143 + 

+ 1935678+ 190243,4 = 2181806,31431<r/ro,n. 
(1.59) 

Cpe.n;ttero.n;oBhle rroTepH He~TH OT HcnapeHH.sl c npHMeHeHHeM noHTOHa 
«AnhnOH» COCTaB.slT (npHMeM, qTo noHTOH COKpamaeT noTepH HecpTH OT 
HcnapettH.si: no cpaBHeHHIO c pe3epByapaMH 6e3 noHTOHa Ha 70% ). 

OcuosuaSI JIHTeparypa 

1. Bep)l(6HUKHH B. B. OcttOBhI coopy)l(eHIDI o6neKTOB TpattcrropTa tte~TH H 
raJa [3neKTpOHHhIH pecypc]: yqe6ttoe rroco6He I Bep)l(6HUKHH B. B., 
IlpaqeB IO. H. - CTaBporronn: CK<t>Y, 2014. - 154 c. - Pe)l(HM .n;ocryrra: 

http:/ /biblioclub.ru/ index .php?page=book&id=457777. 

):I:onOJIHHTeJibH3H JIHTeparypa 

2. Tpa.l(HUHOHHbie H rrepcrreKTHBHbie CTaJIH ,a;JUI cTpoHTeJibCTBa 

MafHCTpaJibHbIX fa30HeqnerrpoBO,[{OB [3neKTpOHHbIH pecypc]. - M.: no roe, 
2010. - 315 c. - Pe)l(HM .n;oczyrra: 
http://biblioclub.ru/index.php?page=book&id= 85027. 

3. 3eMeHKOB IO. ,n:. CnpaBOtIHHK HIDKeHepa no 3KcrrnyaTaUHH 
He~TeraJorrpOBO,[{OB H rrpo.n;yKTOilpOBO,[{OB [3neKTpOHHbIH pecypc]: 

crrpaBOlfHHK. - M.: 11H~pa-MIDKettepIDI, 2006. - 928 c. - Pe)l(HM .n;ocryrra: 
http://biblioclub.ru/index.php?page=book&id=70512 
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4. KpeQ, B.r. MalIIHHhI H o6opy.o.oBaHMe ra.JoHeqnerrpoBo.n;oB [3neKrpOHHbrn 
pecypc]: yqe6. noco6He I B.r. KpeQ, A.B. Py.o.atieHKO, B.A. llIMypb1nrH. -
3neKTpoH. ,n;aH. - CaHKT-IleTep6ypr: flaHb, 2016. - 376 c. - Pe)l(HM 
,n;ocryna: https://e.lanbook.com/reader/book/81563/# 1. 

IlepHO)J.HKa 

5. PoccHHCKHH ~pHan MeHe)J.)l(MeHTa [TeKcT]/ CaHicr-IleTep6yprcKHH 
rocy,n;apCTBeHHbIH YHHBepCHTeT; rn. pe,n;. EyxBaJIOB A. B. - CTI6.: CTI6 
roe. yHHBepcHTeT, 2018. - BoIXO.D.HT .n;Ba pa.3a B nonyro.n;He. 

6. PocCHHCKHH 3KOHOMHqecKHH )l(ypHan [TeKcT]/ 3AO "3)!( ME,[(HA"; rn. 
pe.o.. MeneHTbeB A. IO. - M. : AHO "AKa,n;eMIDI MeHe,ZJ;)l(MeHra H 6H3Hec­
a.o.MHHHCTJ'Hp0Bamu1", anpen1> 2018. - BbIXO,ZJ;HT rpH pa.3a B nonyro,n;He. 



Ye60KcapcK11i1 11HcrnryT (cp11JI11aJI) cpe.D.epa.ribHoro 
rocy.napcTBeHHoro 61-0)J)KeTHoro o6pa3oBaTeJlbHoro 
y4pe)K)J.eHl15! BblCWero o6pa30BaHl151 «Mocl<Oj1CKl1H 

noJ111TexH114ecK11i1 ymmepc11TeT>> 

KOIIH.H BEPHA. 

,Il,11pe1<Top ;~11Jll1 
i« {).fi 
! -=-ti' 

'"-
,. 
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