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METOANMKA
ONPEALAEHWUA TEXHOJMOMMUYECKHX NMOTEPH CKMKXEHHLIX

YTAEBOAOPOAHLIX TA30B HA TAZOHAHNOJIHHUTENALHRIX CTAHUUAX,

CASOHATIONTHUTEJIbHBIX TYHKTAX 1 ABTOTA3O3ANTPABOUHLIX CTAHIIMAX

]

laTa sBeneting 2003-12-25

I ObL{ME INTOJOXKEHWS]

l.1 Hactosawas MeToaHKa peKkOMeHA0BaHa i PacueTa B ra3opaciipeieityicin-
Hetx opranusanuax (I'PO) u apyrux oOBbeKkTax TOMAMBHO-IHEPrETHYUECKOI'O KOM-
njieKca TEXHOJIONMUECKUX MOTEPb MPH NPoOBEACHUH onepaluHi cnuBa-Hanusa CVYI,
TEXHMUYCCKOM 00CIY)KHBaHHH H PEMOHTE TEXHOJOTHUECKOr0 000PYAOBAHUS.

Ha ocnose HACTOSMLIEN METONMKH C YU€TOM MECTHBLIX YCAOBUHM BbINOAHAETCS pac-
YET TEXHONOMHUCCKUX noTepsb ans KoHkpeTHoro oovexta CYI ('HC, I'HIT, AT3C).

1.2 HeoOparumbie Texnonoriyeckue notepu CYI[ BO3HUKAIOT MPH BLIMOAHEHHY
CAEAYIOWLHX TEXHONOMHYECKIX TIPOLECCOB:

-cnus CYT 3 xene3sHollopoKHbIX UHCTEPH B PE3EPBYapsl 0a3bl XpaHEeHHA Ha
I'HC,;

-cnue CYT 13 aprouncrepH B pe3epByapst 0a3wl xpaHenns Ha [HII u AT'3C;

- HANOJIHEHHE aBTOUHCTEPH M3 pesepByapoB basnl xpanenps na ['HC;

- HationHenye dannonos CYI Ha nanonnurenbHbix yeraHoskax I'HC, I'HII;

- BHYTPEHHHWH OCMOTP, TEXHHUYECKOE OCBHIAETE/ILCTBOBAHME H PEMOHT ra30BbIX
0aJiJIOHOB, COCY10B aBTOLHCTEPH W pe3epByapoB 0asbl xpaHedus CYI;

- nepemeluenne CY[T no BHyTpHIIIOWAAOYHBLIM ra3onposoaam, 000pyRoBaH-
HbIM 3ATIOPHO-PErYJHPYIOILEN H NPEAOXPAHUTENILHOH apMATYPOU;

- repyoAMUeckas rnpopepka Ha cpabarbiBaHHe IPEAOXPAHHUTENbHBIX COPOCHbLIX
KNanaHoB, yCTaloBAEHIIbLIX Ha pe3epByapax 0asbl XpaHenus, razofipoBoaax i Apyrux

IEMEHTAX TCXHOJIOTHUECKOro 000pya0oBaHus 0OBEKTOB.



S ——

1.3 B HacTosuieit METOAMKE NPUMEHSIOT CHEAYIOUIHE OTIPEAENIEHHSI TEPMHHOB M
COKpalliCHUH:

AI'3C - aBpTorazosanpaBoiHas CTaAaHUMHA.

['HIT - razoHanosHATENbHBIH TYHKT.

['HC - razonanosnnutensHas cTaHuus,

I'PO - razopacnpeaennTebHasi OpraHu3at(us.

Oowextsl PO - TTHC, I'HII, AT'3C.

CYT - cxxukeHHbIE YyIIIeBOAOPOAHbBIE ra3nsl (CMech nporiana U byTtaHa).

2 AHAJIN3 UCTOYHUKOB TEXHOJIOT'HYECKHUX INTOTEPH
CXKHXKEHHOI'O T'A3A

2.1 Texnonornueckue norepu CYI[ una I'HC umeror Mecto npu BLINOJHEHHWH
CREAYIOIHUX TEXHONOTHYECKHUX MMPOLIECCOB:

- ciuB CYT U3 keNe3sHogopoXHbIX LIMCTEPH B pesepByapbl 6a3bi xparenus [T HC;

- xpaHeHue CYI B HaA3EMHEBIX UK MOA3EMHBIX pe3epryapax 0a3nl XxpaHeHHs;

- HAnoOJHEHHE aBTOUUCTEPH U3 pe3epByapoB 0a3nl XpaHCHUS;

- HanoaHeHuue SannoHoB obbeMoM 50, 27 u 5 n:

- nepememienue CY[ nmo BHYTpUILIOWAAOYHLIM ra3onpoBO/laM NapOBOH M
KUAKOH das;

- TE€XHHYEeCcKoe 00CNy>XHBAHHE U PEMOHT TEXHONOIHYECKOro 0bopyaoBaHus.

2.2 Texuonornueckue notepu CYI' nHa 'HIl umeroT mecTo npH BBINONMHEHHUU
CNeayIoUHX TEXHOMOTHYECKUX MTPOLIECCOB:

- c¢nuB CYT 13 aBTOUKCTEPH B pe3epByapsl 0a3sl XpaHeHUd;

- xpaHenue CYI B Haa3eMHBIX U ﬁomeMme pe3epsyapax;

- HanomnHeHue HdannoHos oOnvemMom 50, 27 1 S n;

- nepemeutenue CYl Mo BHYTPHUNIOWANOYHBLIM [a30NMPOBO/IAM TIAPOBOH M
XHAKOH (a3,

- TEXHAYECKOE 00CAYKUBAHUE U PEMOHT TEXHOMOIHYECKOro o0opyaoBauus.

2.3 Texunonorunyeckue norepu CYI na AI'3C UMEIOT MECTO MNMpH BLITIOJHEHHH

CIICAYIOIHX TCEXHOJOIHYCCKHX NPOLUECCORB!
S



- cnuB CYI u3 aBprouncTepH B pesepryapsi 0a3bt XpaHeHu ,

- xpanesue CYI B Han3eMHBIX H MM0A3EMHbIX pE€3€pBYyapax;

- nepememiesne CYl mo BHyTpuniomago4yHbIM raszonposojaM MapoBOH U
XHUAKOM (Pa3;

- TEXHUUECKOE 0OCNYKMBAHHE U PEMOHT TEXHONOTHYECKOT0 000pynOBaHMA.
3VYHET TEXHOJIOFrMYECKHUX ITOTEPbL CYI

3.1 I'azonanoauutTeibible CTAHIUH

3.1.1 B npouecce ciuBa raza M3 »ene3HoA0pOXHBIX RUCTEPH B pe3epByapn! Oa-
3bl XPaHEHUA KMEIOT MECTO CIEAYIOUINE UCTOYHHUKH TEXHOJIornYecKuxX mnorepe CVYT:

- notepy CYT npu onopoXXKHEHUH PESHHOTKAHEBBIX PYKABOB 10 OKOHYAHHUH CJIU-
Ba;

- norepyn CY[ ¢ BO3BpaTOM XEJIE3HOIOPOXKHbBIX LNCTEPH;

- notepn CYI npu nposepke ypOBHS HANOJHEHHUA C NMOMOU(LIO KOHTPOJBHLIX

BEHTHUIIEH.

3.1.1.1 Tlorepu CYI nipy ONOPOXKHEHUH PEINHOTKAHEBbLIX PYKABOB 110 OKOHYa-

HAUW CJIINBA

Caus CYI" w3 kene3HonOpOXKHBIX MHUCTEPH NMPOAIBOAUTCA C VCNOJIL30BAHUEM
TPEX PE3MHOTKAHEBLIX PYKABORB:

- OIMH — JUld 11apoBOH (Ppa3bl;

- ABA — IS XKUIKOH (pa3bl.

M3 pe3MHOTKaHEBbIX PyKaBOB Yepe3 CBeuy yaanseTrcsa ToJbKO naposas a3a, Tak
KaK »xuaKas (paza noJiHoCThbiO NEPEMELLAETCA B pe3epByapbl 0a3bl XpaHEHUA.

KoJyinuecTBo 1oTepb NpU ONOPOXKHEHHH PE3UHOTKaHEBbIX pykaBoB CYIT M_ |

Kr, Onpeacasercs no GopMmyne

I P
Mun :Zdyzaeppn 'nmml’ (1)



rae m - 6e3pasMepHbid KOO HUHMEHT, pasen 3, 14;

d, — nHaMeTp pPEe3UHOTKAHEBOro pyKasa, M;

£ - CyMMapHas [UIMHA PE3UHOTKAHEBBIX PYKABOB, M;

. 3
Pn — MJIOTHOCTK NapoBoit ¢asnl CYI, kr/m™,
Ny — KOJIUYECTBO OMOPOXKHACMBIX 32 PACUETHLIH NEPHUO] KENEIHOAOPOXK-
HBIX UMCTEPH, LT,

[InotHocTs naposoit hazet CYI p | Kr/M”, onpenensetcs rno dopmyne [1]

(P, +0,1)-10°

L | 2
B-ﬂl'Rcm 'Tl ( )

pll

rae P, — u3bsiroutoe (MaHoMeTpHuyeckoe) napiieHue naposou (pazot CYI', Mlla;
B4 — Oe3pasmephblii KO3(WPHUUHEHT CHXHMAEeMOCTH raza, onpenensercs no
rpadukam, NMOCTPOCHILIM O NPHUBEACHHBLIM TEMIIEPATYpPAM H NPHBEIEHHLIM JlaBlie-
HUSAM [2];
R — razonas nocrosiHdas cmecu CYI, [x/(kr - K);

Ty —temneparypa CVYI, K.

["azoBas nocrogHHas cmecu CYIDT R, [Lx/(xr - K), onpenensercs no ¢opmyie
Ry =8up Ry + 86yr Ry (3)
rae go, — MaCCOBOE coAep)KaHHe NMporaHa B CMECH B AONAX €HHHUBI;
g6yr — MACCOBOE COAEPKAHHUE OyTaHa B CMECH B AOJAX €AMHNLIbI,
R, — ra3zosas nocrogHHas nponana, R, = 184,92 [2];
Re,r — razosas nocrossiHHas 6yrauna, R, = 140,3 [2].

M30bITouHOEe naBneHue napoBoyd asel CY[ B pe3MHOTKAHEBHIX PYKABaX IPH-
HUMAETCsl PAaBHLIM  OCTATOYHOMY JAaBJIEHHIO B MENE3HONOPOKHOH LHUCTEPHE
(P,=0,1 5MI1a).

Temneparypa CYl npudumaeTcst paBHOW TEMIIEPATYPE OKPYIKAIOUIEH CPEABL.

Jlns npoBe/IcHUA OCPEAHEHHBIX pacyeTOB IUIOTHOCTH NnapoBoil pa3sl CYI MOX-
HO UCTONL30BaTh AaHHbIE, NPHUBEAEHHbIE B TabJHLaX, B KOTOPbIX KOMIIOHEHTHbIH CO-

craB CYI npunsar B niponopuuu — 50% nponauna, S0% 6yraHa.



[InoTHocTh naposoii pasut CYI', yananseMon H3 pe3HHOTKaHEBBIX PYyKaBOB, OIl-

peneneda no popmyne (2) ¥ npuseneHa B rabauue 1.

Tabnuua |

“‘-__ ik _ =
] .|

| Temneparypa CYT, °C (K)| -40 -0} 0} 10§ +20 |
(233) (263) | (273) | (283) | (293) .

642 | 612 | 584 | 558

—

T _ —
[ThoTHOCTL Py, KI'/M 1.25

3.1.1.2 Morepn CYI" ¢ BO3BpaTOM XKeNEe3HOLOPOXKHLIX LHCTEPH

Norepit CYI™ ¢ Bo3BpaTOM KENE3HOROPOXKHBIX LHMCTEPH M ., KT, onpeaensior-

st NP NPHNATOM ocTatouliom aasienui P,=0,15 Mlla no ¢opmyne

M [ 3 = pu 1 A L 'V}wlu ’ (4)

. y .. 3
UC Vg = FCOMCTPHUCCKHIT 00HEM XKENE3HOLOPOHON LIUCTEPTibl, M™,

[ Ippmcuanne - Tlorepn CYIT ¢ BO3BpaToM KENE3HOAOPOKIILIX LHCTEPH YUHTHI-
BAIOTCH B PACHCTAX, CCAH KEIIC3HOAOPOKIILIE [IMCTEPHB! HAMOMHAIOTCA Ha HETEne-

PEPUOATLIBAIOLEM 3AROUC 10 YPOBLHIO.

3.0.1.3 Tlorepn npu nposepke yposust HailOJIHEHHS C TTOMOLLBLIO KOHTPONBHbIX
BCITHIIEH

[Ipre ciipe CY1 113 kenesofopoxibIX LHCTEPH NEPHOAUUYECKH [POBEpRETCH
YPOREIL HANOJHEHI € HOMOUILIO KOHTPObIbIX BEUTIUICH, KaK B CAMOH MXENe3HO-

JOPOKITOIN HHCTEPIE, TAK 1 8 HAMIONSEMOM pe3epByape 0a3bl XpaHEHUS.
KOHTPONBLHBLIC BEHTHII 1A JKEJIC3HOROPOXKHOH LIUCTEPHE OTKPBLIBAIOTCA Tepen
iatuanom npolecca cnua CYE it npu ero oxonyanuu. KOHTpOJIbHbIE BEHTHIH Ha pe-
scpuyapax 0asnl xpaueis (3% ypoBlis) NepuoAMYECKH OTKPBIBAIOTCA IPHMEPHO 32
20-30 AMHUYT 10 OKOHYAQIHA Hpoecca uX HaloJIHeHUs, TIpH 3TOM BHayale HAET na-
pouay Hasza CYT, 3arem apyxdgasnas cMech, rosBjleHHEe KOTOPOH CHIHAIH3HPYET O

SABCPECTITN CINBA.



Ha xene3HoR0pPOKHOH LUHMCTEPHE YCTAHOBMCIIO TPH KOHTPOJLHbLIX BEITHIS, 3a-
KAITYHBAIOUHXCS TPYOKAMH: ofiHa — Ha ypoBile §5% obneMa cocyaa 1iCcTepibl, RTO-
past — Boiile 85% ypoBHs Ha S0 MM (HeoOXOonHM ITPH HAMOMTHEHHH HCTEPUBI pe-
npuatHeM-nocrasuipkom CVYI'), Tperps — Ha ypoBHE IIDKHErO 00pe3a ClHBO-
HaNUBHBIX TPYOOK, MO KOTOPLIM ONPEREISETCS HAMTHUME WIAH OTCYTCTBIE JCHJIKOH
(ha3bl B COCYLE.

B nporecce ciusa CYID u3 »ene3HonopoXHOH UHCTEPHLI NPON3BOAHTCS Pa3o-
Basg MpoBepKa ee HarnoJHeHus no 85% seHTHo. [lepen okoHuaniem ONopoMKHEHHS
KEJIC3HOLOPOKHOIN UHCTEPHL! (3a 20-30 MHHYT [0 OKOHUYAHHS NMPOLECCA CTHBA) M-
PHOAHYECKHN OTKPHLIBAETCA TPETHH BEHTHIb, UEPE3 KOTOPLIH BHAyane naet asyxdas-
Hast cMech, 3aTeM — naposas (pasza CY[, yTo CBHAETEALCTBYET O IOJIHOM ONOPONSHE-
HHUH YXENE3HON0POKHOIT LHCTEPIDI.

Pacxon CYI kak B nsyxdasnioit cMeci, Tax 1 B napoBoi (ase, uepes KoHTPOsIL-

HBII BEeHTHNL G, KI/c, onpenensiercs no oopmyne [3, 4, 5]

KR ?

l
- Jive,

rae &y — OespasmepHblil KOXPDHIUHMEHT THAPABAHYECKOTO COMPOTHBIICHHA KOH-

G

KB

Foy2P,p. (5)

TpoabHOTo BeHTHUns, £, = 13,6 [6];
2
I — OIOLIAAL TIPOXOAHOIO CEeUEITHS KORTPOJILHOIO BEHTHIIS, M,

P, — H30bITOUHOE (MaHOMGTpll;ICCKOe) nasnenue CYI B pesepsyape, lla;
p - nnotHocTh CVYI, uctekalouero uepes rentuan (Aas aByxdastiol cme-
CH P=Pyq, AIS NAPOBOH P=pP,,), Kr/M
[lnowans NpoxoaHOro ceueHMs KOHTPOILHOro BeHTuns F,, M OnNpenensercs

1o opmysne
.2
F}(B zz-dxsﬁ (6)
rae 7w - 0e3pasmepHbId KOG HLMEHT, paset 3,14;

dxy — AHAMETP NPOXOAHOTO CEUEHHA KOHTPOJIBIOIO BEHTIIS, M.

[TnoTHocTh AByxda3noit cmecn CYT O Kr/M>, orpeaAenseTcs 1o (Ppopmyse



p.ﬂtllzpn{'(l_x)‘l—pn'x* (7)

. 3
rne p, — NAoTHoCTL KMaKor ¢azel CYT, kr/Mm™;

X — napocosepanue ppixonawero rasa (X=0,2).

W36bprrounioe nasnenne CYI™ (cpeanee B npouecce cnvBa-HajnBa) B pesepByape

KEC3HOA0OPOKHON UHCTEPHBI, HAN3EMHOM pe3epByape 0a3bl XpaHEHHUs] ¥ aBTOLMC-

TepHe npuusTo: B 3uMHee BpeMs - 0,6 MIla, B nernee spems - 1,0 Mlla [2, 7, 8, 9].
Ks6brrourtoe pnasnenue CYIN (cpenHee B npouecce CnNMBa-HaNKBA) B NOA3EMHOM
pesepByape 6a3ui XpaHeHHs NpUHATO: B 3uMHee Bpems - 0,4 Mlla, B neruee spems -
0,6 MITa [10, 11, 12].
[TnorHocth wuakoit Gazpl CYI' B 3aBUCMMOCTH OT TEMIIEpaTyphbl OlIPEAENIETCS
no rpaduky CornacHo rpuaoeHus A -k Hacroswer Metoanke. B pacyerax naor-

HocTb xuAK0iT a3zsl CYI Moxer ObiTh 1TpUHATE 11O TAdIHLE 2.

Tadbnnna 2

| Tem neparypa CYI, °C

' 3
[TROTHOCTDL Py, KI/M

—

540 | 5206 | 512

[Tnothocrb naposoit (pasnl CYIT onpeaensercs no opmyne (2), H B pacuerax

MOIKET ObLITH IMPHHSITA:

a) s 31iMHero speMent npu gasiaenun 0,6 Mlla - no tabnuue 3

Tabnuia 3
Temnepatypa CYI, | 40 | 35 | 30 | 25 | 20 [ -15 | -10 0 |
°C (K) ' (233) | (238) | (243) | (248) | (253) | (258) | (263) | (268) | (273) .

[11oTHOCTL NapoBOH

basbi, o, KF/M R LM% [24’29 23,63 | 22,87 | 22,12 | 21,57 | 21,02 |




0) nns 3unmuero spemeny npu gasnenuu 0,4 MIIa - no Tabnuie 4

Tadnuua 4

rTlo 35 | 30 | -25 10 s ] o |

Temneparypa CYT, |
(233) | (238) | (243) | (248) (258) | (263) (268), (273)"

°C (K)

[1noTnocTs naposoi i
16,50 | 16,06 | 15.62 | 15,31 | 15,00 | 14.54 | 14,00 | 13.67 | 13.25
J J

3
¢a3ssi, p,, KI/M
1 —

B) Ans netHero spemMeny npu aarnenun 0,6 Mlla -no radnuue 5

Tadbnnua s

F Mnepa'r;fpaJCYF :
°C (K)

+5 [ +10 ] +15s T +20 | +25 | +30 | +35 [ +40 ]
(278) | (283) | (288) | (293) | (298) | (303) | (308%) | (313)

b

[TnoTHOCTHL NAapoBOit

18,82 | 18,14 | 1742 | 16.71 | 1635 | 15,99

2102 120,26 | 195

3
a3wl, p,, KI/M
L

r) ansa netuero speMenu rpu aasnenun 1,0 Mlla -nio Tadbnunue 6

Tabnma 6
Temneparypa CYT, 0 +5 | +10 | +15 [ 420 | +25 | +30 | +35 | +40
°C (K) 273) { (278) | (283) | (288) | (293) | (298) | (303) { (308) | (313)

— . el

A

[1noTHOCTL MAapOBOW

45,05 | 42,44 | 39,84 | 37,68 | 35,52 | 33,69 ) 31,89 | 30,55 | 2921
|

dasnl, p,, kr/m’

3.1.1.3.1 Tlorepu CYI" uyepe3 KOHTPOALHBIA BEHTHUMH XKENEZHOAOPONKIBIX LIUC-
TEepH
[Torepn CYI uepe3 KOHTPONbHBII BEHTUIIb HENCIHOAOPOKHbLIX LHHUCTEpH M ™,

KI, ONPEACSIIOTCA NO hpopmMmyne

1



KA " KA
Mo =M +M (8)

KR, Kn.n

H ]l
KAL)

rae M, - norepy AByxdazuoi cmecu CY I, «r;

M - notepu naposoii ¢asel CYT, kr.

KR.M
[lotepu nsyxdazHon cmecH CYI uepe3 KOHTPOJIbHble BEHTHNH KEJNE3HOLO0-

WAIL

POXHBIX HucTeps M (", Kr, COCTaBnsioT

/141 1) an KAy
KB-AQ 3 Kag KB - At TI(B*,EH[}’ (9)
. HJLU - ' g
riae G- pacxoa Asyxdasnor cmecu CYI yepes KOHTPOABLHBIM BEHTHIIB,

Kr/C:

T - CYMMapHO€ BpPeMs OTKPbITHS KOHTPONAbHBIX BEHTHUJIEH C BBUIYCKOM

Kiv- s

nByxgaznoit cMecy CYI 13 opHOM Xene3HoAopouHOW nucTepHsl (85% U Hynesoro

YPOBHEH), KOTOPOE MOXKET ObIThH IMPUHATO U3 pacyeTa BpEMEHM Pa30BOI'0 OTKPLITHS —

D CEKYHL.

Beutunb 85% ypoBHS OTKpbIBAETCH | pa3 (npoBepka 3arojiHeHUsA XKEJNE3HO40-
POXKHOH LIMCTEPHILI), BEHTHIIb HYJIEBOrQ YPOBHSA — NATH pa3 (NpOBEPKA HAJIMYNS XKH -
KOH (pa3bl). Takum oOpa3zoM, CyMMapHOE BPpEMS OTKPbITHA KOHTPOJILHbIX BEHTHJIEH C

BBINYCKOM ABYX(a3Ho# cMecn CYI u3 0OJHOH KeNe3HOAOPOXKHOM UHUCTEPHH! COCTAB-

msier Tt =30 c.

KB-ath

[Torepu CYI" B napoBo# (hpa3e uyepe3 KOHTPOJbHbIE BEHTHIIH XEJNE3HOLOPOXCHBIX

uucrepH M0 | Kr, COCTaBISAIOT

K-ty ?

Mmu =n _ Gwlll _ ,L.Hmu (10)

«n-n Wt KB - K3-n?

roe G - pacxony CYI B naposoit haze yepe3 KOHTPONLHBIA BEHTHIIb, KI/C;

Kp-nN

T . - BPEMSA OTKPBITHA KOHTPOJBHOIO BEHTHIIA C BbINYCKOM NapoBoii ¢a3bl

K13- i

CVT (BeHTHIIb HYJIEBOTO YPOBHA), KOTOPOE COCTABAAET T, , = 5C.

[2



3.1.1.3.2 Tlorepn CYI yepe3 kOHTPONLHLIIT BEHTHAL pe3epByapoB 0azb! XpaleHHs
[MTotepu CYT uepe3 KOHTPONLHLII BEHTILL pe3epsyapos Oa3et xpaueuus M

kr, OLIPEACHAIOTCA 110 (pOopMy.ie

MP™ =M

K Ko sup

+ M, (1)

rne MY - morepu apyxdazuoit cmecn CYT, kr;

K. st

MP - nortepu naposoii passi CYT, «r.

Kn.jl

[loTepu apyxasznon cmecn CYI uepe3 xOUTPOABLHLIC BEHTHIH pe3epByapos

0azul xpaneiniga CY[ MY | kr, cOCTaBasioT

Kn- i

MPS L =n -G T (12)

Ke-up Koo un Tuh

rOe Nyx — KOMUYECTBO pe3epByapoB Oasnt XpaHeHus, HArOJIUICMbIX B TEUEHHE

pacueTHOro nNepuona, T.;

G - pacxon asyxdasuoii cmecu CYT uepei kouTposibHLE BEHTHIIb,
Kr/c:
Ty i - BPEMST OTKPLITHA KOMTPOKLHOTO BEHTHA 85% ypoOBHS C BLINYCKOM

nByxasron cmecd CYI™ 13 outoro pesepsyapa, c.

Beutmie 85% ypoBHS OTKPLIBACTCS 1 pa3 (B KOHIE MPOLECCA HAMOJMHEHHS

pesepryapa). Takum oOpazom, BpeMsi OTKPBITIII KOHTPOALIOTO BEHTHIIA C BhITYCKOM

npyxdasioit cvecu CYT 13 oaroro pesepsyapa coctasaseT T, . =5 C.

[lorepn CYT" B naponoit da3ze yepes koUTPOSbHLIE BEHTHNH pe3epByapoB 6a3bi

xpanenuss CYIT MP | kr, cocrasnsior

Kn-(1?

MP = -GP TP (13)

K- WG M 1{11 n?

rne G - pacxoa napooii dpazni CYT yepes KOHTPONALHBIT BEHTHAL, KI/C;

T, - BPEMS OTKPLITHS KONTPOILHOTO BeNTHIA 85% yposHs ¢ BoIMYCKOM

KB K

naposoit ¢paszst CYI 13 ogHOrO peseppyapa, C.

| 3
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Beurunn 85% ypoBHst OTKpbIBa€TCA MATh pa3 (B NpoOLEecCe HallONHEHHsA pe3ep-

pyapa). TakuMm oOpa3oM, BpeMsi OTKPbITHS KOHTPOJBHOI'O BEHTHIS C BLINYCKOM na-

posoit Ppazut CY T 13 onroro pesepsyapa cocrasiser 1, = 25 ¢,

3.1.2 Ilorepn npu xpanenun CYI B Haa3eMHBIX MM NOA3EMHBLIX pe3epByapax
[Torepn npu xpaneuun CYI' B pe3epByapax XapaKTepHU3YIOTCH CAELYIOUMMHU

CTATbhIMIIL:

- norepn CYI' npu nposepke cpabarbiBaHUA NpeaOXpPaHHTENbHLIX COPOCHBIX

KINaITaHOB,

- norepr CYI npu npoBeUeHUH BHYTPEHHErN0 OCMOTPA H TEXHHUYECKOTO OCBHU-
JETENbCTBOBAHMS pe3epByapoB 0a3bl XpaHEeHH U COCYI0B aBTOLUUCTEPH;
- norepn CYT npu nposelieHHM AHarHOCTHKY MM peMOHTA pe3epByapoB 6a3sl

XpaHeHnsa H COCya0B aBTOLUCTEPH

3.1.2.1 Tlorepn CYI npu nposepke cpabarbiBauiis npeaoxpaHHTENILHbIX KJla-

11QHOB

B npouecce sxcunyarauny ['HC na pesepsyapax 0a3bl XxpaHEHHA K COCYLaX aB-
TORMCTEPH NMEPHOAHUYECKH IPOH3BOAUTCS TpoBepKa cpabatTeiBaHUs (MOAPHIB) NpeLO-
XpaHurensLHbiXx cOpocHbix kianados (I11CK), xoropast conpoBokuaerca noTepsMu

raza npi ero BeiOpoce B arMocepy.

[Torepn CYI 3a pacuerHbili nnepuon, BeI3BaHHBIC NOAPLIBOM MPEAOXPAHUTENb-
HLIX COPOCHDBIX KNtaraHoB, My ck, KT, onpeaeistorcs no hopmye

MITCK = GI*ICK "Mhex " Taex " To nnp ’ (14)

rne Gpex — pacxou CYIT npu nposepke cpalaTbiBaHHA NPEAOXPaHHUTENbHBIX

KNarianos, Kr/c:

Ny — KONUUECTBO NPEeAOXPAaHHTENbHbIX KJ1aNAHOB, YCTAHOBJICHHBIX Ha BCEX
pesepeyapax U cocyaax asrouucrepH I HC, u3 pacuera asa xnanaua Ha oquH pesep-

Byap, WT.;

14
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Tnex - BpeMa Bhixoaa CYI B atMocdepy, MOKET ObIThL NPUHATO T,,=3 C HA

OOHH KJlaniali,

T, — PaCYETHBIA nepuon ans onpenenenns norepy CYI, mecsu;

Ng, — KOJIHYECTBO MPOBEPOK B MecAL, l/mecsil.

Pacxon CYID npu nposepke cpabaTbiBaHHs NpeAoXpaHHUTCILHBIX COPOCHLIX
KJ1arnaHoB, YCTAHOBJIEHHbIX Ha pe3deppyapax U cocyaax asrorpcrepn, Gpcg, Kr/c, or-

penesneTcs no popmyne-[ 1]

3,16
3600

By-a-F- (P, +0,1)-p,, (15)

GHCI{ —

rae 3,16 — 6e3pazMepHniil koapuiment;
3600 — koxpduuMenT nepenona yaca B CEKyHRbI;

B; — 6e3pazmepuslii kO3hpuiHeHT, YUHTLIBAIONHIA (PHIHKO-XHUMHUYECKHE
ceoiictea razos (1], ana 6yrana B, = 0,71, nnsa nponaua By = 0,72;
o - Oe3pazMepHbIi ko3P dhieHT pacxoaa NPEAOXPAHUTEILHOrO KilanaHa,

noJikeH ObIThL yKa3aH B 1ACNOPTE Ha MPEAOXPAHUTEABHLIA KaraH;

F - niouwans CeueHus KaanaHa, papHas HarMeHLIeH rniaouiagm ceyeHns 8

“ 2
NPOTOHYHOHN HaCTrH, MM |

P, - n3bpITOUHOE AaBNEHHUE NEpen NpeaoxpaHuTensHbIM Knananom, Mlla;

P, - NnoTHOCTe naposor (azel CYI nepen knanawom npe temneparype
CYID, paBHOW TeMmrepatype Okpyxawouteii cpeanl, ¥ aasneuuu, pasHom (P +0,1)

MIa, Kr/M®.

2

[Inowans ceuenna Knanauva F, mm*, onpenensiercs [2]:

- I nonHonoAbeMHbIX kiananos (npu h>0,25d.) no dopmyne

T 9
F=—. d' 16
2o (16)
- [UTA HENOJTHOMOABEMHBIX KAanaHos no Gopmyne
F=2,22-d_-h, (17)

rae d.- AHaMeTp NPOXOAHOro CeHeHHs CEANA KlanaHa, MM;

h — BpICOTa DOoABEMA KJlaraHa, MM.
|5



[TnoTtnocTh naposoit ¢azer CYI nepen knamaHoM onpenensercs no ¢Gopmyne

(2), ¥ B pacuerax MOXeET ObITb NpUHATA 10 Tabnauuam 3-6.

3.1.2.2 Tlotepn CVYI npu npoBeAeHUU BHYTPEHHErO OCMOTPA U TEXHUYECKOIO
OCBUAETENBLCTBOBAHHIA pe3epByapoB 0a3bl XpaHEHHA H aBTOUHCTEPH

[lepen npoBeJ€HMEM BHYTPEHHETO OCMOTPA MWK TEXHHYECKOrO OCBHAETENLCT-
BOBAaHHMA COCYJIOB OHH NMOJHOCTHIO ocBobOoxaatoTes oT CYI. XXunakas n naposas ¢a-
3bl OCPEACTBOM HacocHO-KomnpeccopHoro oodopynosanuns [ HC cnusalorcs B apy-
rue pesepsyapbl 0a3bl XpaHeHHs, OCTaBIUMKMCA ra3 npu aasneHuu P, cOpacoiBaercs
yepe3 cseuy B arMocdepy. Ucxons M3 ycnoBUM HOpManbHOR paboOThl KOMITPECCOPOB
senuyuHa P, mMoxer 6wiTb npuHaTa B pasMmepe 0,15 Mlla, npu 3toM pacuetHas

mioTHocTs, napoB CYI™ onpeaensietcss no gopmyne (2) U B pacyerax MOXET ObITh
npunsta no tadbnuue 1.

[Ipu onpenenenun noreps CYI 8 3TOM cayyae cnefyer npuHUMarTh cneayroune
HOpPMaTUBHLIEC CPOKH, OrpejlelieHHbIe npasuinaMu 'ocroprexnansopa PO ana cocy-
noB, paboralonx noja AaBjieHMEM - pesepByapoB 0a3bl XpaHEHHA U COCYJOB aBTO-
LIMCTEPH:

— BHYTPECHHUH OCMOTpP — OAWH pa3 B ABA roja,

— CHAPABIMYECKOC UCIbITAHUE — ONUH Pa3 B BOCEMb JIET.

[Morepy CYI onpenenstorcs, UCX0oaa M3 YCAOBHs PasBHOMEPHOro pacnpejeine-
HUS HOPMATHBHBIX CPOKOB NPOBEJACHUA BHYTPEHHENO0 OCMOTPA WM T'MAPABIHYECKOTO
UCMNBITAHHA MO DPOAOIKHTENBHOCTH PACUETHOIO NEPHOA ONPEAEIEHHS TTIOTEDb.

YuuteiBag, 4TO NEPUOAHYHOCTb [MPOBEACHUS BHYTPEHHMX OCMOTPOB COCYZOB B

4CTBIPC pa3a MCHBUIC TEPpHOAUYHOCTH TNPOBCACHHA THAPABIMYCCKOIO HCIbITAHHUA, 4

TAKXKE TO, YTO POBENCHHE THAPABIHUYECKOrO UCNBITAHHUA COBMEILAETCS C BHYTPEHHHM

oCMOTpOM, itotepu CY T, yaansemoro 13 cocynos, M, kr, ofipeaensiorca no gpopmyle

M,, =n-V-(p, +1,2-p,,) -2, (18)
T

rae n — KOJHYECTBO COCYAOB, LUT.;

3
V - BMECTUMOCTb COCY/IOB, M7,

16



1,2 - O6e3pasMepHbIii kO3 duuMeHT, yynteiBatoulud pacxon CYI' ua npo-

aysky [18];

P,,~ TUIOTHOCTB MapoBoid ¢asel CY1' npu npoBeaeHUH NPOAYBKHU MPH TEM-

neparype CVT, KT/M;

T, — PacyeTHbld nepHoa ang onpenenedus noreps CYI, mecsu.

T4 — HOPMATHBHBIN CPOK NPOBEACHHUS BHYTPEHHUX OCMOTPOB COCYA0B (2 ro-

na = 24 mecsua).

3.1.2.3 Tlotrepu CYI" npu npoBeseHn IMarHOCTHKK WX PEMOHTA pe3epByapoB
Da3bl XpaueHus U COCyZil0B aBTOLHCTEPH

Ilepen nposeaeHnemM AMATHOCTHKHA MM PEMOHTA COCYAOB OHH MOJHOCTLIO OC-
poboxnarorcs or CYI. Xunkas u naporas  ¢a3el NOCPEACTBOM HACOCHO-
koMmnpeccopHoro obopynosanus I'HC cnuBalorcs B /ipyrue pesepnyapsl 0a3sl xpa-
HEeHUsI, OCTABUIMUCA ra3 npu aasjaeHuHn P, cOpaceiBaeTcs uepes cpeuy B aiMoc)epy.

Hcxona U3 ycnoBuid HopManpHOR pabOThl KOMITpECCOpPOB, BenrumHa P, MOXeT ObITh
npuuaTa B pa3Mepe 0,15 MIla, npu sTom pacuerHasi nnoTHOCTH napos CYI onpene-

nsercH no Gopmyne (2), U B pacueTax MoXeT ObITh IpuHsaTa No Tabnuvue 1.

[lorepyu npu npoBegeHHH AUArHOCTUKH MM pEMOHTa cocynos My, kr, onpeje-
naercs no popmyne
M, =n-V-(p,+12:p )0, (19)
r/le n — KOJIMYECTBO COCYNOB, UIT.;

3
V - BMECTHMOCTb COCYIOB, M";

n, - KOMH4YECTBO PEMOHTOB MK MPOBEAEHHS NTHArHOCTHK COCYAOB, BBINOJI-

HEHHEIX 3a pacyeTHBIH NepUOo, pas3.

3.1.3 [Torepu CVYI npu HanonaHeHUH aBTOLMCTEPH U3 pe3epByapos 0a3bl xpare-

HHUA
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Ilpn Hanonuenuu asrouuctepH CYI Ha T'HC npoussopurcs nposepka HX
HanoJHEHHsA N0 KOHTPOJbHOMY BEHTUIKO 85% ypOBHHI.

Pacxon CYI 4epe3 koHTpOJIBHBIH BERTHIIL 85% ypoBHsA onpeaendercs no pop-
Mmyne (5). Pacyet noTepb NPOU3BOIUTCS, UCXOAA H3 CNEAYIOLIMX YCJIOBHH:

- BbIX0A nNapoBOH ¢ha3pl yYepe3 KOHTPOJIbHLIA BEHTHJIb MPOUCXOAUT B KOHUE

npouecca HanoJIHEHUS! aBTOIYMCTEPHBI — MATh Pa3 N0 3 CEKYHAbI;
- BbIXxoa uByxasznoit cmecu CYI — oauH pa3 B TeyeHue 3 CEKYHL.

[lorepn CYT uepe3 KOHTPONBHBIIR BEHTHJIb ABTOLUMCTEPH 32 PACUETHLIA NEPHOI

M ALl

Kin °

K¥, COCTABIAIOT

Mg =Mg, + M) (20)

K. k8. A ?

rne MAY _ notepu naposoit (paswl CYI, kr;

K3 It

Mf‘ﬂ'ﬁuh - norepy npyxd¢aznoi cmecn CYI, kr.

B cBo1o ouepens

MU =GA on, 1] 21)

K1, KB.fi Ko.n?

rae GAR

K[}

- pacxoa CYI B napopoit (pa3e yepe3 KOHTPOAbHBIA BEHTHb, KI/C;

Nalp — CYMMapHOE KOJIMYECTBO aBTOUMCTEPH, HanosHaeMbix Ha IHC 3a pac-

YETHBLIY NEPUOL;

T - cyMMapHast NPOAOJKUTENILHOCTL BBIXOAA NapoBod (paszel CYI™ yepes

K8.11

OAMH KOHTPOJIbHbLIH BEHTWJIb B TEYEHHUE OZIHOM 3arpaBKH (r,’:‘;_ff 5x3=15c):

MMI _ GMJ, . N, T:nl.lndn (22)

KB. up KB.fup

ALl
1K - ey

rne G - pacxoa aByx¢aszHoi cmecu CYI uepe3s KOHTPOJIbHBIA BEHTUIIL,
Kr/c:

All N
Tewap~ CYMMapHas NPOJO/DKUTENBHOCTL BbiXoAa AByX(asuoi cmecH CY[

v s A
Yyepe3 OAHH KOHTPOJILHLIA BEHTHIIb B TEYEHHE OA110H 3anpaBKH (Tqu.lmp =3 c).
Tlocne HanonHeHUs aBTOLMUCTEPHB B PE3MHOTKAHEBBLIX pykaBax ocraerca CYI B

napoBo# dasze npu aaBieHHY, KOTOPOE YCTAHABJIMBACTCA B COCY/A€ aBTOLMCTEPHBI [10C/IE

18



€€ HANTOJITHECHHUA (B pacqctrax NpUHAMACTCH CpCAHCE B NPpOUCCCC HATOTHCHUS 3HAYCHUC!

ansa suMHero speMenu 0,6 Mlla, a nna netuero spemenn 1,0 MIla 2,7, 10, 14, 15)).

InotnocTte napoBoil (asel CYI onpenensercs no ¢popmyne (2) u B pacuerax
MOXKET ObITh NPUHATA MO Tabnuiam 3 1 6.

torepu npu Beixoge CYI u3 pe3anHOTKaHEBBLIX pyKaBOB aBTOUHCTEPH 34 pac-
y AL
YyeTHBIM nepron M- = .Kr, COCTaBAAIOT

Tt
Miu:Z'di'é’p'pn'nnu’ (23)

rae  d; — nMamerp pe3nHOTKAHEBOTO PYyKaBa, M;

¢ ,- CYMMapHas ANMHA PE3NHOTKAHEBBIX PYKaBOB, M;

3.1.4 Motepu CYI npu Hanonnenun 6annoHos
[1pu HanosiHeHUU BasIIOHOB HMEIOT MECTO CIEAYIONIME UCTOUHHUKH TEXHOJIOrH-
YECKHX MOTEPh:

- notepu CYI" npu orcoenntenun cTpyOiLMH OT BEHTHJIEH M KJlanaHOB Oanso-

HOB;
- notepn CYID npu Boibpakoske OannoOHOB BCAESACTBHE YTEUEK H3 BEHTHNEH
(Knarmanos);
- notepu CYT npu TexHHUECKOM OCBHACTENBCTBOBAHHH 0anoHOB.
3.1.4.1 Tlotepu CYT npu oTcoegUHEHHUU CTPYOLMH OT BEHTHJEH M KI1anauos
0annoHoB
[orepu CYI npu orcoeauHenuu cTpybUHH OT BeHTHAEH U KnanaHoB 6anioHoB
M | kr, ONpEnenstoTcs no Gopmyne
b _
ME =V, p, ng K, (24)
rae Vi — o6beM raza B cTpyOLMHE H 3aNIOPHOM YCTpOitcTBE OaIOHa, M’ ;
Py — TIOTHOCTD >xuaKoit Ppasbt CYT npu Temnepatype CYT, kr/m’;
Ng—KOJHYECTBO OamnoHOB, HanonHsemblx Ha [ HC 3a pacueTHbIH nepuon,
[T.;
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K - xoadduument, yuutniBaowrd norepto CYI, BbI3BAHHYH HErepme-
THUHOCTHIO KPEMNneHus CTpyOLMHBI HAa 3anOpHOM BEHTWIIE MM KjanaHe 0OaanoHa

(K=2 s 6annonos oobemom 50 51, K=1,5 — nns Ganionor obbemom 27 11 5 ) [16].

Obbem raza B crpyOUMHE W 3allOPHOM YCTpPOHCIBC Oannona cocrasasieT (110
paszmepam [10]):
-6 1
- Vi,=1,68 107 M - niig 6annonos odvemom S50 1,

- V=124 -10° M’ - s 6ansionos 06beMoM S 1 1 27 1.

3.1.4 2 tTorepn CYI npu BribpakoBxe 0anjioHOB BCAECACTBUE YTEUEK M3 BEHTH-

nesi (KiauatoB)

3anopHLIC yCIPOHCTBa HANOJIHEHHbIX DaNNOHOB NOCIIE CUSATUS C HAMONHNUTE)Ib-
[1OH YC1aHOBKM NOABEPralorcsa NPoOBEPKE HA repMETHUYNOCIL, N B cliyuae obHapyxe-
1515 YTEUKH ra3a Yepes BeHTHIL MKW KJlanaH HanpasiisiioiCcst B PEMOHTHOE OTACIEHUE
['HC. Tlepen poiseprhiatinem BeHTILI (Khaanana) xunkas (paza CYL cnuacica u3

OajuioHa B pc3epByap, M OCTaBliascst B OanjoHe napoBas (ha3a BLIMTYCKAGTCA 4yepe3s

cseuy B arMoc(epy.

Benuunna motepn CY1 npu BLibpakoBke 0anioHoB Mr[l;hlﬁ , K[, MOXeT Ob!IThL OIl-

peaesiena 1o hopmyne

= (0,05 - 115:;5 +0,027 -n2’ . + 0,005 n iuﬁ) P, (25)

BLID

ME

BLI0

50 7

5
ALY ? I wieH ? N

L URLH

rae 1n — KOJIMYECTBO 6EU]HOHOB, HANpaBlisiCMbIX 1ia PEMOHT C L€~

JILIO 3aMEH LI 3aopHbIX YCTPOHCTB, 00beMOoM cooTBeTcTBEHHO S0 N1, 27 1w S 1, Wit
3
0,05, 0,027, 0,005 — 06BeM OansioHoB, M™;
Py — MJIOTHOCTL fapoBoit ¢gasel CYI' npu ocraToyHoM AasjieHUH B DasijioHe

3
nocne cnisa, pasiiom 0,05 MTlla, kr/m”.

[TnorHocts naposoit a3l CYD onpeaenserca no dopmyne (2) u B pacyerax

MOIKET OBIThL NPUHsTA No Tabauue 8.
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TabOnuia &

il

i i,

TemnepaTypaEYF :
°C (K)

[InoTHOCTH NMapoBOH

|

¢assl, Py, KI/M

3.1.4.3 Tlotepu CYI npu TEXHHYECKOM OCBUAETENHLCTBOBAHHWM ObITOBLIX Oa-
JIOHOB

briToBBIE OanoOHbI, HAXOAAMIMECH B DKCIIyaTalMK, JOOKHBI NOABEPraThCs Te-
PUOAHYECKOMY TEXHHYECKOMY OCBHETENLCTBOBAHMIO, a TAKKE BHEOUEPEAHOMY TEX-
HUYECKOMY OCBUJACTENLCTBOBAHUIO [I0C/IE TIPOBEACHHUA PEMOHTA C PUMEHEHHEM
CBAPKH.

[lepyuoaHYHOCTh TEXHUYECKOTO OCBHACTENBCTBOBAHUS COCTABIIAET:

10 net — o5 OaANJIOHOB C TONILMHON CTeHKH 3 MM U S nert — uig 0a/JIOHOB C TOMLIH-

HOH CTEHKH 2,5 MM.

[Tepen npoBeAcHHEM TEXHHUYECKOr0 OCBHAETENLCTBOBAHHA OanioHa >XHUIKas

daza CYI caupaetcs u3 6anioHa B pe3epsyap, a octaBluascs B 0annoHe naposas a-

3a BBINYCKAETCS Yepe3 CBeuy B aTMOCcepy.

Benu4duna norepb CYI npH npoBeacHHH TEXHHYECKOIO OCBHAETEILCTBOBAHUA

6anonoB M: | kr, mMoxer GBITE OnpeaeaeHa no GpopmMyJe

TO ?

b _ 50 27 5
M’ =(0,05-n,_ +0,027-n_, +0,005-n_)-p,, (26)
rae n.., n., n. — KOJHYECTBO Gaa/NOHOB, HATIPABIAEMbBIX HA TEXHHYECKOE OC-

BHAETENLCTBOBAHHUE, 00BEMOM COOTBETCTBEHHO 50N, 2711 5 n, wir.;

3.1.5 ITorepu CVYT" npu nepemenieHun no BRYTPUIJIOWAAOYHBIM Fa30MnpoBoaaM

[loTepu xapakTepHu3yIOTCs CASAYIOUHMY CTAThIAMH:

- norepu CYI un3-3a HErepMeTHYHOCTH (PIAHLEBBIX COEJHMHEHHH H ra3onpo-
BOJHOM apMaTyphl;

21

30 | 20 | -10 r 0 ¥10 | +20 | +30 | +40
(243) 1 (253) | (263) | (273) { (283) | (293) | (303) | (313)

3,88 | 3,69 | 3,52 | 3,40 | 3,25 | 3,14 | 3,10
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- cOpoc CYI' u3 npegoxpaHuUTenbHbiX COPOCHBIX KJIAMAHOB, YCTaHOBJIEHHbIX
MEXAY 3anopHOH apMaTypoH Ha ra3onpoBoAax XHUAKOH (a3sl NpH NpPOBEACHUH HC-

NsITaHus Ha cpabaTsiBanyve (OQUH pa3 B Mecsll);

- notepu CYI npu npopeaeHUU TEKYLIEro peMOHTAa ra3onpoBOAHOH apMary-

phl.

3.1.5.1 Ilorepu CYI mn3-3a HerepMeTHyHOCTH (PNAHUEBBIX COCAMHEHHH MU

ra3ornpoBoaHOH apMaTyphbl

[Torepu CYI" u3-3a HerepMeTHYHOCTH (pJIaHUEBLIX COECAMHEHMH ¥ ra3onpoBo-

HOM apmaTypblt M|, Kr, onipeaensiores no popmyiie

- 3
My, =G, -24-L-107 - 1, (27)
rue G, ~ pacxon CYT M3-3a HErepMeTHYHOCTH (PNAHUEBBIX COSAMHEHHH M ra-

30I1pOBOAHON apMaTypbl, I/y,
24 - YnCo YyacoB B CYTKAX, Y,

L. - KOJIMYECTBO KajIEHOAPHBLIX AHEH B MECSLE, NE€HD,

To — PACUETHBIN Nepuoa ans onpeneneduna noreps CYI, Mecau.

Pacxon CYI u3-3a HerepMeTHUYHOCTH (PnaHLEBbIX COEAMHEHUH M ra3onpoBO/i-
Ho#t apmatypsl, G, /4, onpenensercsa no dopmyne [19]

G¥ =3,57-107% 1P g-m-V- —I,}/I- (28)

2 243
rue 3,57 - kodgdbuunenr, oc.cm /(M 4);
n - 6e3pa3sMepHbIN KOIPPHUNEHT 3anaca, NpyHuMaeM pasubim 2 [ 14];
P, — CpEaHEee 33 pacyeTHBbIA nepuof  H30LITOYHOE JaBNE€HHE B ra3oipoBoje,

Ila;

m - KO3QPUUHEHT HETepMETUYHOCTH, NpHHKUMaeM paBHsiM 0,001, 1/4 [14];

3
V — 00beM BHYTpHNNOLWAA0YHbIX Ia30NPOBOJOB, M ;

T — Temneparypa CVI, K;



M - monspuas macca CYI, kr/kmons, ays nponadHa M = 44,098, nna Oytata

M = 58,124 [2].

3.1.5.2 IMorepu CYI' npu nposepke cpabarbiBaHUS MPEeAOXPAHUTENLHDBIX
COpPOCHBIX KJIAITAaHOB

[lotepn CYI' npu nposepke cpabarbiBaHHA NPENOXPAHHTENBHBIX COPOCHBIX

KjlanaHoB My, KT, ONPeUensiorTcs 1o (popmye

HCW( =Npex  Trek “Orick * To LT (29)
TAE Npey - KOJHYECTBO NPEAOXPAHMTENbHBIX COPOCHBIX KJIAMAHOB HA rasonpo-
BOJAX XXHAKOH (a3bl;
Tnek - BpeMa Beixoaa CYT B aTtMocdiepy, MOXKET OBITh MPHHATO Tpex =3 € HA
OJIMH KNharnau;
nex - pacxon CYT uepes knanaH, kr/c;

To — PACUETHBIH Nepuoa aas onpeaenedus noreps CYI, mecau;

n,,, — KOJINYECTBO MPOBEPOK B MECAL, [/MecaL.

Pacxon CYI npu npoBepke cpabarTbiBaHHUA [IPEAOXPAHUTENBHBIX K/1AMaHOB, YC-

TAHOBJIGHHBLIX Ha rasonposomax xuaxoit ¢assl, G, Kr/c, onpeaensercs Mo

popmyne [1]

5,03 -
BCKzaéoﬁ'a'F"\/(Pl_PZT'pm! (30)

rae o - 6e3pasMmepHblt K03(p(PHLUHEHT pacxoaa NpPeaoXpPaHUTENbLHOrO KianaHa,
YKa3aH B MacrnopTe Ha NpeaoXpaHUTEIbHbIA K1anaH;
F - nnowans ceyeHUs Knanada, paBHas HaWMMEHBIUCH MJIOWAAN CEUEHUS B
IIPOTOYHOU YACTH, MM’ :

P — u36bITOYHOE AaBlIeHHE nepea NPeaOXPaHUTENbHbIM KianadoM, MIla;
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P, - H30bITOUHOE AaBjEHHE 3a NPEROXPaHHUTENIbHbIM KianaHoMm, MIlla,

MPUHUMAETCA PaBHBIM HYJIO;

p.. - NIOTHOCTb XUAKOHU a3bl repejs kinanaHoM npu temneparype CYT.

3.1.5.3 [Torepu CYI npu npoBeacHUH TEKYIUETO PEMOHTA ra3orpoBOJAHOH ap-

MaTYpBbI

B cootBerctBumn ¢ TpeboBanuamu "IlpaBua 0e3onacHoCcTu ang oO0beKTOB, MC-

MOJIb3YIOILHX CXHXKEHHbBIE YI/IEBOJOPOJAHBIE ra3pl’ PpEMOHT ra3onpoBOAHON apMary-
Pbl pa3peliaercs pOBOAHTL TOJBKO MNocie ocBoOOkaeHHs razonposona or CYI.
I1pu satom CYI' m3 yuacrtka rasonpoBoja, Ha KOTOpOM YCTAaHOBNEHAa apMaTypa, Bbl-

rnyckaercst B atMocdepy uepes ceuy. [Tocne peMoHTa rasonpoBojbl HE0OXOIHMO

npoayTts napoBoit hazon CYT.

[Torepu CYI B npouecce MpoBEAEHUS TEKYILEro peMOHTa ra3onpoBoaHON ap-

MaTypbl, yCTAHOBAEHHOM Ha rasonpoBose xHakoi dasel, M, kr, onpexensiorcs

o opmyne

MZP'K=V;'(DH{+152‘F3HP)‘£Q‘, (3])

tp

rue V. - obbeM razonpoBoAOB XHAKOHN (a3bl, 0cBOOOXKAAEMBIX OT rasa Mnpw

NPOBENEHHU PEMOHTA, M’;

0. - MIOTHOCTb XkMAKo# da3bl npu Temnepatype CYT, kr/M™;

1,2 - ©Oe3pa3zMepHbid  ko03(hPHLHMEHT, yuuThIBalOUMil pacxonq CYI Ha

npoayBky [18];

P o, - MIOTHOCTDL NapoBoi (a3t CYI' MpH NpOBENEHUH MPOAYBKU [IPH TEM-

nepatype CYT, kr/m;

T, - PaCYETHbINA nepuon ans onpeneneHud norepb CYI, mecsau;
T, - HOPMATHBHAA NMPOJAONKHUTENBHOCTE BPEMEHH MEXlY PEMOHTaAMU, MECSLI.
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[Torepu CYI B npouecce npopeneiHs peMOHTa ra3onpoBOAHON apMaTyphl, YC-

r
.0

TAHOBJICHHOH Ha rasonpoBojae napoBoi ¢gassl, M__ | xr, onpeaensorcs no Gpopmyse

I' I’ T{_}
M*rp.n = V}K (pn +112'pnp)';_! (32)

p
rae V. - obbeM razonposogoB napoBoil assl, 0CBOOOXAAEMBIX OT raza npH

NPOBEAECHHUH PEMOHTA, M™;
O, — MJIOTHOCTL napoBoH haznl CYT, KI/M”, NPY AaBJIEHHU NEpel] JEMOHTa-

MKEM 3aTOPHOro yCTPOHCTBA.

3.1.6 TTorepu CYI npu npoBeseHUH TEXHUUYECKOrO OOCRYKUBAHHE U PEMOHTA
HacoCOB 1 KOMTPECCOPOB

Cornactio NpOM3BOACTBEHHLIM HHCTPYKUMAM 3aBOIOA-H3FOTOBUTENS OCMOTP Ha-
COCOB H KOMIMPECCOPOB 6€3 UX BCKPLITHS MTPOBOAMUTCS OJIHH pa3 B MECALl, MPH ITOM
npennoaractcs orcyrcrsue noreps CYI.

CpokH nposejelus TEKYLEro peMOHTa HAaCOCOB M KOMIIPECCOPOB yCTaHaBNH-
BalOTCS 3aBOJAMU-H3TOTOBHTEJISIMH.

[Tocne Bckpbitua M3 nosoctu Hacoca uau xomrpeccopa CYID B obbeme or
BXOAHOH /10 BBIXONHOM 3aABHIKEK YHAJSIETCA B aTMOC(hepy uepes cseuy ripu Japle-
HUH BHYTPH KOPIYyCa arpera'ra, KOTOpOE MOXKET ObITH NPHHATO KAK OCPEAHEHHOE (OT

BX0Ja 10 BbIX0/a) 3HaueHUe: Wisa 3umHero spemedr 0,6 MIla, a ansa neruero sBpemMe-
nu 1,0 Mlla.

Horepu CYI' nHa npoBeneHue TekylwMx peMOHTOB HacocoB M, Kr, onpenesis-

10TCs1 10 (popmyJie

1 TO
M = K}_r -V, -n, - (p, +1,2-p"p)-— (33)

n

tp

raoe K = 1,05-1,1 — nonpaBounbiii koaypuument, yuutsisaiowuii norepu CYT

Yyepe3 canbHHKOBLIC YINIOTHEHHS HACOCOB TIPH UX 3KCIyaTauuu [17];

ot 3
V,, — 00beM BHYTpEHHEI NONOCTH KaXKA0ro Hacoca, M-, MOXeT ObITh MpH-

uat 0,011 m°:
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Ny, — KOJIMYECTBO HACOCOB, IUT.;

P, - MIOTHOCTD XUAKOH (padbl npu Temneparype CVYI, KT/M”:

T, — PaCHEeTHbIH Nepuoa g onpeaenedra notepp CY, mecsiw;

b

» — HODMATHBHBIH MEXPEMOHTHBIA CPOK JINIs1 HACOCOB, MECHLL,

T

[Torepu CYT Ha npoBeaeHHe TEKYLUMX PEMOHTOB KOMIpeccopoB My, Kr, onpe-

NeNA0TCS o opmyne

K TO
MK==K},T-Vx-nﬁ'(pn+l,2-pnp)--¥—., (34)

g B

rane KU = 1,1-1,15 — nonpasounsiit ko3¢ duunent, yunteisaiowuis nortepu CYT

yepes caNLHUKOBBIE YOINIOTHEHHS komlipeccopos [17];

3

V, — 00beM BHYTpeHHEH MONOCTH KAXKAOT0 KOMIIPECCOPa, M~, MOKET ObITh

npunAT 0,04 M3;
N, — KOJIMUECTBO KOMIPECCOPOB, LUT.;
.. " 3
P, — MJIOTHOCTL naposoi ¢aszw CYI', kr/m™, rnpu aasjieHun nepes AEMOHTA-

KEM KOMTIPECCOPOB;

T, — PACUETHRIW Nepuoa ang onpeaeneHus noreps CYI, mecsuy;

" — HOpPMaTHBHBIN MEKPEMOHTHBIN CPOK Ajg KOMIIpEccopa, Mecsil.

Tp -

3.2 I'azonanonuunreablblie NYHKThI

3.2.1 Ilotepn CYI npu cnuBe M3 aBTOLUMUCTEPH B pe3epByaphbl 0a3ul XpaHEHHS

BO3HHUKAIOT NPU OCYWECTBIEHUH CIEAYIOLLUX ONEPALIHH:

- OMNOPOMHEHUE PE3IUHOTKAHEBLIX PYKABOB aBTOLUCTEPHB! nocne cnuBa CYT;

- copoc CYI yepes KOHTPONBHBIE BEHTHITH YPOBHS XUAKOCTH.

3.2.1.1 llorepu CYI nipu onopoXHEHUH PE3HHOTKAHEBBIX PYKABOB MOCNE CNHBA

KUAKOH (ha3bl H3 aBTOLMCTEPHBI ONPEAEAIOTCA aHAJIOTHYHO 1. 3.1.3
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[Ipu cnuse CYI" u3 aBTOUHUCTEPHDB] B pe3epByaphl 0a3bl XpaHEHHA B PE3HHOTKA-
HeBbiX pykaBax ocraercs CYI[' B napoBoit ¢raze npu OCTaTOYHOM JABJEHUM B aBTO-
nuctepse 0,15 Mlla

3.2.1.2 Tlorepu CYTI npu copoce raza U3 KOHTPOJALHOIO BEHTHA ABTOUMCTEPHBDI
H pe3epByapa 0a3bl XpaHEHHUs ONPEaCsOTCS aHajloruyxso mn. 3.1.3.

Bpems OTKpbITHS KOHTPOALHOIO BEHTHIIA:

tfﬂ'ilq, =25¢ ~ Bpems BbixoJa aAByxda3non cMecu CYI' H3 KOHTPONBHOIO BEHTHUIIA

aBTOLIMCTCDHDbI,

TN =5 ¢c- Bpems Beixona napoBoii Qpazsl CYT™ U3 KOHTPONIBHOrO BEHTHNA ABTO-

HHUCTEPHBI;
PX , " :
Tynd —OC — Bpema Boixoza aByxgasson cmecu CYI U3 KOHTPOIBLHOrO BEHTHIIA
pe3epByapa,;
1" =25 c- Bpemsa Beixoga napoBoii a3t CYI' U3 KOHTPOJLHOro BEHTHIIA pe-

3epByapa.
Ecnun cims CYI nponssoantcsa U3 0ONbLUErpy3HbIX aBTOLMCTEPH, 000py10BaH-

HBIX TOMJABKOBLIMH yKa3aTeNsaMH ypoBHA, To MA1= 0, Tak kak B HHX He Npeny-

CMOTpPEH KOHTPOJABHBLIA BEeHTWIb 85% YpPOBHS.
B pacuerax nasneHue npu ciuBe CYI' u3 aBTOUUCTEPHBI B pe3epByaphbl MPUHHU-

MaeTca CpeaHHM B IPOLIECCE CIUBA K paBHBIM: AJis 3uMHero BpeMetin (0,6 MIla, nns

nerHero BpemeHH 1,0 Mlla.
3.2.2 Ilotepu CYI npu xpaneHuu B pesepByapax 0a3bl XxpaHeHU

[lorepu CYI npu XpaHeHHH B pe3epByapax 0a3pl XpaHeHHs ONPEACAAIOTCS aHa-

JJOrH4YHO n. 3.1.2.

3.2.3 Ilorepu CVYI' npu HanonHeHuH OanNOHOB OMNPEOENAIOTCS aHaNOTH4-

HO . 3.1.4.

3.2.4 Tlorepu CVT npy nepeMenienuy no BHYTPHILIONALOUHBIM I'a30NPOBOAAM

ONpenensioTCs aHanoruHo 1. 3.1.5.

3.2.5 Tlorepu CYI npu peMOHTE HACOCOB M KOMIPECCOPOB ONpEeACNAIOTCA

aHanoruyuHo n. 3.1.6.
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3.3 AsTOoraszozanpaBoinbie CTAHMH

3.3.1 Paccmarpuatorca norepy CYI ans aBTOHOMHBIX aBTOra3o3anpaBOyHbIX
ctaniHi, He otnocsaixes k THC u I'HIT, umeroutx cson pesepByaps! 6a3bt xpaHe-
HUSl M CBOH TEXHHUYECKHUE CPEACTBA AS POBEACHHUS CIHBO-HAMMBHLIX onepauuit [10].

3.3.2 ITorepu CYI npu cnuse U3 aBTOUNCTEPH B pedepByaps! 0a3bl XpaHeHHs

ofipeaessiioTca aHanoruyHo n.3.2.1.

3.3.3 TloTepu CxuKEeHHOrO rasa NPU XpaHeHUH B pe3depByapax 0a3bl XpaHERHS

ornpenensoTcs aHanoruyno n. 3.1.2.

3.3.4 Torepu CYT npu nepeMEIEHHH NO BHYTPHINOIIALOUHBLIM Ta30NpoBoiaM

onpeacnstoTea aganoruyHo . 3.1.5.

3.3.5 llovepn CYI" npu peMoHTE HACOCOB U KOMITPECCOPOB OMNPEAETAIOTCst aHa-

aoruymo m. 3.1.6.

4 CYMMAPHBIE TEXHOJOI'MYECKHAE NMOTEPU CYI' HA OBLEKTE

4.1 Cymmapunie rexnosiorndeckue norepy CYI Ha obbexre 3a pacuerHblil ne-
Kr, ONPENESIoTCS 1Mo (popmyne
Mnm* - 'Kuy ' Z Mi ’ (35)

rae K,y — kodQpuiuuenT, yuHThIBaloUMH HEYUYTEHHbLIE NOTEPH raza: BHEIIAHO-

pyon M

(ot ?

Bble PabOTHLI, NOTPEIIHOCTL BECOBLIX YCTPOHCTB, OCPEIHEHHBLIE 3HAUEHMA (PNIUKO-
XMMUUECKHX CBOUCTB (naBneHue u temneparypa) CYI, no koTtopeiM onpenensiorcs

norepH. B pacuerax pexomennyercs npuuuamars K, B npeaenax ot 1,15 no 1,20

[17];
ZMi — obmure norepn CYI na I'HC, I'HII unn AT'3C, paccuntanusie no pe-

KOMEHAaUUIM pasznena 3.

[Tpumep pacuera Texnonordueckux norepo CYI npuseneH B npunoxenun b K

HacToslen MeTtoauke.
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IMpuaoxenne b
(PEXKOMEHAYEMOE)

Mpaumep pacucra Texuonornucckux noreps CYI

b.1 Mcxonunie namnnee ajis pacyera
TemrepaTypa OKpPY>Kaiouero so3yXxa - mryyc 20 °C
Maccosstii coctan CYI - 50% 6yrata, 30% nponana.
Pacuernbiii nepuon — 1 Mecsiig
[Tpoussomrensrocts 'HC — 10000 1/roa

JKeaeznogopoxnast a¢craxkana
Pesiiorkanesslii pykas: auamerp — d, =0,04 M;
cymMmapnas Junina — ¢ =32 M

YXenesnonopoxuast uHcrepHa:

- reoMeTpHUECKil 00beM — Ve =75,5 M;

- IIAMETP KOHTPOALHOTrO BEHTHS — d, =0,014 m;

- KOJIMMCCTBO 1IHCTEPH, OMOPOIKHACMBIX 3d PaCUETHBLIT NEPHOM — Nyey, =20 1UT.

hasa xpanenns
I’caepByapsl - NONBEMIBIE:
_ . 3
- reoMeTpHUccKHi 00beM — V,, =50 M7
- KoJuyecTBo — n =12 mr.;
- AHAMETP KOHTpOJLHOro RelTuis — d,, =0,014 m;
- IMAMETP [IPOXOAHOTO ceyenils Ce1a NPeAOXPaHnTENbIOro knanana d, = S0 mm;

- BBICOTA NOAKEMA Knanaua — h=2 Mm;

- KO3hPHLMEHT pacxo/la NpedoXpaHHTENLHOro knanaa - a = (,0;
KomuuecTso pe3epnyapos, HANOAHIEMbIX B TEYEHHE pacUETHOrO nepyoaa -
N =207

KoruecTBo pesepByapos, PeMOITHPYEMbIX 3a pacueTHhIN rneprnoa — 1 1T,

Hanoaneuice agronucrepu
Astouncrepna UIII3-16-771-ny =5 wr.:
- FeOMeTpHUYECKH 00beM — Vo =10 M;
- KONHNYECTBO IMCTEPH, HANOMHAEMbIX 38 PACHETHLIN NEPHOA — nayy =40 wr.;
- JIHAMETP KOHTPONBHOTO BeHTHNA — dy,, =0,006 M;

- IAMETP NPOXOAHOTO Ceveriis ceAna npeaoxpaiiTenbiioro knanasa d, = 40 mm;
30



- BbICOTA NMO/TheMa knanada — h=2 mu;

- KOO(DUUMEHT pacxoia NpeaoXpaHUTEAbLHOro Kianada - o = 0,6;
- IMaMeTp PEe3HHOTKaHeBOro pykKasa — d,, =0,04 M;

- CyMMapHas AjinHa Pe3UHOTKAHEBbIX PyKaBoB ~ £ =18 Mm.

AstouucrepnHa AIITE-130M — n,=5 wr.:

- FEOMETPHYECKHI 00beM — Va2 =8 M’;

- KOJIMYECTBO LIHCTEPH, HAMONHAEMBIX 33 PaCYE€THBIH NEPHOL — Nayy 2 =60 wir.;

- AUAMETP KOHTPONLHOI0 BeHTUNS — d,, =0,006 wm;

- AHaMETP NMPOXOAHOI0 CEUYEHHA CeJia NpeAoXpaHuTeabHOro knanauva d. = 40 mwm;
- BLICOTA NnOoAbEeMa KiarnaHa — h=2 Mm;

- k03 (pdHUMEHT pacxoa NpeJOXpaHUTENLHOrO Kaanaxa - o = 0,6;

- AHaMETp pe3UHOTKaHeBoro pykasa — d, =0,04 wm;

- CyMMapHas JUTMHa Pe3MHOTKAHEBLIX pYKaBoB — (=18 Mm.

HanoJsinenne 0ansionos
Konunyectso 0anionoB, HaloJHEHHBIX 3a pacueTHBIH Nepruon:
- 50 1 — ng 50 =10000 wr.;
-27 1~ g 27 =7000 [1JT.,
-5 1 —ng5=1000 .
KonnuecTBo 0a110408, HANPaBIAEMbIX HA PEMOHT:

-50n1-n"_ =50 wr.:

puid

-27n1-n_ =35 wr.:

abI0

-530—n> . =25 wr.

118]4]
KOHH‘]BCTBO 6aJIJ'lOHOB, HaﬂpaBﬂﬂCMbIX Hd TCXHHUYUYCCKOE OCBHUJACTCIIBCTBOBAHUCE.

- 50 1 —n], =60 wr.;
=27 1 -~ n% =30 wr.;

q
-5 n-n; =30 wr.

BnyrpunaowanouHbie ra3onpoBoibl
[‘azonpoBoabl xHUAKOK (ha3bl:
- DN 50 - 400 wm;

- DN32 - 100 m.

I'azonpoBoasl napoBoii (pa3si:

- DN 50 - 200 wm;

- DN32 - 100 m.

IlpenoxpanuTenbHbli Kianay:

- IHAMETP NPOXOAHOI0 ceuyeHus ceana knanaua d. = 50 mm;

- BLICOTA NOABEMA KJIanaHa — =2 MM
- KOI()pHLIMEHT pacxold NpeaOXPaHUTENLHOrO Knanasa - oo = 0,6;

- KOJIHYECTBO — Ny =7 LIT.
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Hacocno-komnpeccopnoe or/ieiierme
Flacoch::
- KOJUecrTno - n, =2 UIT.;
- _ 3
- 0bbeM BHYTpEIIHET MTONOCTH Kaxuoro nacoca vV, =0,011n".

KoMrnpeccopul:
- KOJIMYECTRO - N =2 INT.;

. 3
- 00BbeM BHYTpEHHE!T MONIOCTH Kaw10ro Komnpeccopa V, = 0,04 M~

.2 Pacuer rexnogoruicCKnx norepL

b.2.1 IMorepu CYI npu cnvpe U3 WENE3HOAOPOKHLIX LIHCTEPI B pe3cpsByaphl
Oaznl XpaHeH M

E.2.1.1 Tlotepu CYT npu onopomHEHHH PE3HNOTKAHEBLIX PYKABOB 110 OKOHYA-
MUK CIIHRA onpeaensiores no gopmyae |
T
Mnn = Z ‘ dp ' ﬁp ' pn .n}ﬁflu

o 3
PacuerHast nNOTHOCTL napooit Ppaswl CYI p, =6,68 kr/m™ (vabamnna 1).

M = .14 -0,04°-32-6,68-20=54 «r

‘M 4

b.2.1.2 TTorepu CYT ¢ BO3BpaTOM MENEIHOAOPONCHBIX LIHCTECPH ONMPEaEItIOTCS
70 hpopmyne 4

Mnm =pPn N mﬂu'vmnu
M =6,68-20-75,5 = 10086,8 ir

£.2.1.3 Tlorepn CYT npu nponepke ypoBHs HarosieHiis € NOMOMBIO KOt~
TPOLHBIX BCHTHIIEH

b.2.1.3.1 Xene3uoaopoxHana LHCTEPHA
[1nomans npoxoaHoro ceueliua KOHTPOILIIOTO BEHTHAA OIpe/iesaeTes no (op-

Myne 6

F, =—-d,
4
F =--?1!'*—l-i~-0,0]fil2 =0,000]5M?

&8 4
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p— — o e e o m AR . T E——————

Pacxon naposoin Qa3bl CYI onpenensercs no popmyie 5

G —__-!_-Fﬂﬂx/z-pkl-:-a

KB f—l +—_'“'§KH

[TnotHoCT Maposoit Gpassi CYL p, =23,63 kr/m° (tabnuua 3).

G™ =L .0.00015-/2-600000-23.63 = 0,21 kr/c

er - J1+13,6

Ilorepu naposo# ¢pa3pl CY1 npu nposepke ypoBHs HANOJHEHUS C MOMOLLLIO
KOHTPOJILHOIQ BEHTHIIA onpedensiores no ¢popmyne 10

M}N,ﬂ‘u — n | - G WAl ) T}li.’_.'lll

KB-fl AJ1H1 KD-1 K- N

M™ ' =20-0,21-5=21,0 kr

K.

Pacxon asyx(asnor cmecu CYI onpenensiercs no ¢gopmyiJie 5

l _
G =——~.F J2.p_.
=TI W2 P,

[TnoTHOCTb XHakoi Gassl CYT p, =588 kr/M’ (tabnuua 2).

InotHocTs aByx¢asHoii cmecu CY T onpenensiercs no gopmyiie 7
p;u‘l; :pm’ '(IHX)-'—pn X
Oy =588 (1-0,2) +23,63-0,2 =475 xr/m”

o = l ~.0,00015-/2-600000-475 = 0,93 kr/c
e J1+13,6

[lorepn asyxdasnoit cmecn CY1 npu riposepke ypoBHs HalOJIHEHNA C MOMO-
L[bI0 KOHTPOJABLHOI'O BEHTHJA ONPEACAATCA M0 popMyJie 9

AN L ] Y1 L] S HL
M.‘I{B-mll =1 I GI{B'JII'I Th‘n-nrl:

M™% =20-0,93-30 = 558 kr

KB. I

Cymmapssbie notepu CYI yepe3d BEHTHIIM KOHTPOIS YPOBHS OMpPENEnsoTcs no
¢opmyne 8

M):;lil — Mi:ilg{b + MHﬂIll

KBR.1t

MEH =558+21=579 kr
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6.2.1.3.2 Pe3epyapbi basel xpareHis
[Tnomasns npoxoanoro ceueHus KOHTPOSILIIOro BEHTIUIA onpeaensaerca no gopmyne 6

qu = Ediﬂ
4

K 314 .0,014% = 0,00015M°

KR
4
Pacxopa naponoii haszut CYT onpenensiercs no popmyne 5

] —
G =——F [2.P_-
N A ‘\/]+§Kn hBJ M p

ITnotHocts naposoit gpazet CYI p,, =15,0 KC/M (Tabnuna 4).

G |

Wi 13,6

[Torepn naponoit passt CYI npr nponepke YpOBHst HAIIOMHEHUA C TIOMOULBIO
KOITPONLHOIO BEHTHIIA onpenenmm‘csr [10 (‘])opmyne |3

M PN L G AN |'l\.

KRN nNB-1 hB n

MDY = 20-0.,14-5 = 70.0 kr

KH .1

.0,00015-+/2-400000-15,0 = 0,14 kr/c

Pacxon asyxhazuoit ecmecu CYI onpenensiercs no popmyne 5

l ) - .
G =-—==—=F 2P -
KB \/]—FE_)HH hli\[ M >

Mnotuocts xunkoit hazel CYT™ p. =588 kr/m’ (Tabniua 2).

[Thoriocts aByxdgasnoii cmecn CYI onpenenisercs no popmyne 7
p:ub = P (1 - X)+p“ - X
P,y =288-(1-0,2)+15,0-0,2=473,4 Kkr/m’®

G =— _ .0,00015-/2-400000-473,4 = 0,76 kr/c
J1+13.,6

Norepy asyxpaznoit cmecu CYI npu npopepke ypoBist HANIOJIHEHHS € NOMO-
ULhi0 KOHTPOJILHOIO BEHTHIISA Onpelensiorcs 1o popmyne 12

ME:mp =0, G L
ME:,@ = 20-0,76-30= 76 kr

Cymmapusbic norepn CYI uepes BelTiin KOHTPONsA YPOBHS ONPEACARIOTCSH 10
ropmyne 11
MP =MP +MP

kB wB.0

MP =76+70=146 kr

KB
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b.2.2 [lorepu CVYI npu xpaneuuu CYI B pesepByapax 6a3ei xpaHeHUS

b.2.2.1 ITotepu CYI npu nposepke cpabaTbiBaHNA NPEAOXPAHHTENbHbIX KJla-
[NIaHOB, YCTAHOBJICHHbBIX HA pe3epByapax
[Inowmans ceyeHus NPenOXpaHHTENbLHOTO KianaHa onpeaensercs no gopmyne 16

F=_.d’
4
F=-—3—"—l—-ﬁ}--502 = 19625 MM’

4

Ko3(ppruumeHT, y4uThiBAIOWMNK PUINKO-XHMMHUUYECKHE CBOICTBA ra3os [1]
B, =0,715

[1noTHOCTS napoBo# paser CYI p,=15,0 kr/m” (tabnuua 4)

Pacxoa CYI' npu nposepke cpabarbiBaHHA KnanaHa onpejensiercss no (popmy-
ne 15

316
Ghex =—— By-a-F-J(P,+0,1)-p,,
[CK 3600 3 x/C 59
G {’{EK = 3:%[(-)% -0,715-0,6-1 962,5\/_(0,4 +LO,IT- 15,0 =2,02xkr/c

[Torepu CYI npn nposepke cpabaTbiBaHUs KjlanaHna onpeaensiorest 1o (pop-
myJie 14

MHCK:GﬂCK'nncm'T Ty 1

ncyg 0 Hp

M =2,02:24:3-1-1=145,4 «r

b.2.2.2 Tlorepu CVYI npu nposepke cpabarbiBaHUA NPEAOXPAHHTENAbHBIX KJla-
NaHOB, YCTAHOBJIEHHLIX Ha aBTouMcrepHax LIT1II3-16-771
[Tnomane ceyeHus NPeAOXPasuTEIILHOrO Knamnasa onpeaensercs no gpopmyne 16

F=£-d§
4

3'14-40"-' — 1256 MM*

4
Koap(pHUHEHT, YUUTbIBAIOLWHH (PU3MKO-XHUMHYECKHE CBOHCTBA ra3oB [ 1]
B, =0,715
3 3

[1noTHOCTL Naposoit $passl CYT p,=23,63 kr/m” (Tabnuua 3)

F —

Pacxon CYT npu nposepke cpabarbisanus KianaHa onpegensercs no ¢popmyne 15

3,16
—_ B,-a-F-J(P,+0,1)p,..,
3600 3 o | pn

Gncrc ~
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3] _ —
Gl = 360% 10,715-0,6-1256,/(0,6 + 0,1) - 23.63 = 1,92 kr/c

Iotepu CYI" npu nposepke cpabaTbiBaniin kianaHa onpenensiores no ¢op-
MyJie 14

MIICK :GﬁCK 'nﬁcx "Thew " To ° 1

nes - "o np

MO =1,92.10-3-1-1=57.6 «r

b.2.2.3 Tlorepn CYI npu nposepke cpabaTpiBalus NpeaoXpaHHTENLHbIX KJla-
navoB, YCTAHOBJIEHHBIX HA aBTOoLHCcTepHax ALITS-130M
[Ino1ans cetenus Hpeaox patuTeENLHOro Knanaa onpeaenstotes no gopmyne 16

F=£-df
4
F = 3'14--40'32 = 1256 MM’

4
Kosypruuenr, yudThiBaiouii (PU3MKo-xHMHUECKHe CBOHCTRA ra3oB [ 1]

=0,715
3 ¥
Mnorrocts naposoii (asst CYT p,=23,63 kr/m> (Tabmuua 3)

Pacxon CYT npu nposepke cpabarbiBanis ki1anana onpenensercs no (hopmy-

ne 15
316
Gy = 3600-133 o-F-/(P, +0,1)-p,,
Gilo = 3,16 10,715-0,6-1256,/(0,6 + 0,1)-23.63 = 1,92 kr/c
364)0

IoTrepu CYI npu npoBepke cpabarbiBaHHs KAanana onpeaensitorcs mo ¢op-
Myne 14

MI'ICK - GﬂCI{ 'nncu 'Tncx Ty 'nnp

MAL =192.10-3-1-1=57,6kr

CymmMmaphble notepu CYT npu nposepke cpadaThiBalts K1anaHoB, YCTAHOB-
NEHHBIX HA aBTOIMCTEPHE

M ek =57,6+57,6=115,2 kr

b.2.2.4 Motepu CYT npu nposeaeHnit BHYTPEHHEro 0OCMOTPA

h.2.2.4.1 INNorepu CYI npu npoeeaenni BHYTPEHHEro 0CMOTPa Pe3CpPByapos
0a3nL! XpaHeHus onpenensiorcs rno gpopmyie 18

M _=n-V-(p, +l,2-pnp)-f—9—
T

N
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IlnotHocte naposo# ¢asel CYI p, =6,68 kr/m’ (tabauua 1).
InotHocts naposon ¢asel CYI npu nposeaeHuu npoaysku p,,=15,0 Kr/M’

(Tabnnua 4)

MP =12-50-(6,68 +1,2-15,0)- i--6]7 KD

24

b.2.2.4.2 ITorepu CYI npu npoBeacHH BHYTPEHHEIO OCMOTpa aBTOUMUCTEPH
onpeaensioTcs no (popmyne 18

M, =n-V-(p, +l,2-pnp)-—5-

TH

[TnoTHOCTH napoBoii gaszel CYI p,, =6,68 kr/m” (Tabnuua 1).

ITnornocts naposoit pasel CYI npn npopeneHH npoayBKH p,,=15,0 KI/M”

(Tabanua 4)

MM =(5-16+5-8)-(6,68+1,2-15,0)- —'—-—-1234 Kr

24

b.2.2.4.3 Tlorepu CYI npu nposejieHHH AHarHOCTHKH UK PEMOHTA pe3epBya-

poB 0a3pl XpaneHus onpeaensaorcs 1o gopmyie 19
M =n-V-(p, +1,2-p ) N

M, =1-50-(6,68+1,2-15,0)-1=1234 kr

fLid

b.2.3 ITorepu CYI npu HanonHeHUH aBTOLMCTEPH M3 pe3epByapoB 0asbl xpa-
HEHUA

b.2.3.1 Ilorepn CYI uepes KOHTPOJIbHbIM BEHTHIIb
Ilnowane npoxoHOroO CeUCHUA BEHTHIIA onpeaensercs no Gpopmysie 6

Fn:u ZE'diB
4

F = 3’14~0,0062 = 0.00003 M*

KB 4
Pacxoa naposoit pa3el CYT onpenenﬂewﬂ o (])opmyﬂe 5

G 2P,
IKD ‘\/1+§ IHBJ p

[Tnoruocts naposoii ases CYI p, =23.63 kr/m” (Tabnuua 3).

G = |
en o JI+13,6

.0,00003 - /2 - 600000 - 23,63 = 0,04 kr/c
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Ilorepu naposoii a3t CYI npu nposepke yposiis HaNOMHEHH C [TOMOILBIO
KOHTPOJILHOIO BEHTUA ONPENEnIoTCa 1o hopmyne 21

ATl o~ AlL Al

KRN KB-[1 A KGN

MMM —004-100-15=60 xr

KB.fl

Pacxon asyxdasnoit cmecn CY] onpeaensercsa no ¢opMmyne S

]
G =— -F 2P -
KB \/1—+§m xa\/ M p

[TnotocTs xuaxoii (ass CYT p, =588 kr/m’ (tabanua 2).

[TnotHocTy Asyxdasnon cmecu CYT onpenensiercs no gopmysne 7
pﬂ(‘l =p}i{ ‘(I—X)—'—pﬂ 'X
Pap = 588-(1-0,2)+23,63.0,2 =475 Kr/M

G,’;‘:ﬁ“b = | .0,00003 -+/2 - 600000-475 = 0,19 kr/c
o J1+13,6
[lorepn nByxasnoi cmecu CYI npu npoBepKe ypOBHA HAMONHEHUS C ITOMO-

UILKO KOHTPOJIBHOI'O BCHTHNIA OTIPpECACAAIOTCA NO (bopMyJIe 22
M Al _ G All ALl

XB-Nnip K- A gL ALY Iua-ndr

M™  =019.100-3=57 kr

K. o
Cymmapubie ntorepy CY1 dyepes BEHTHIIH KOHTPORA YPOBHS ONIPEACAAIOTCH MO
chopmyne 20
MAR = MAY  MAY

KQ KR.0 . ath

MAY = 60+57=117 kr

b.2.3.2 Ilotepn CYI 13 pe3auHOTKAHEBLIX PYKaBOB aBTOLIMCTEPHbI ONPEAEAAIOT-
cA no gopmyne 23

T s
Mzu :zd; .fp .pn.nhu

MM = 3,14 .0,04% -18-23,63-100 = 53,42 kr

i 4

b.2.4 liorepu CYI npu HanoaneHuu 0annoHoB

b.2.4.1 Ilotepu CYI npu oTcoeauHEHHH CTPYOUHHBI OT BEHTHJIEH U KJIAMTAHOB

0annoHoB onpeneasiorcs no gpopmyne 24

M:‘;T zvﬁ'pm'nﬁ K
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[InotHocte xuako# dazel CYI p, =588 kr/m® (tabauua 2).
M> =1,68-107°.588-10000-2 =19,76 xr
=1,24-107".588-(7000 + 1000)-1,5 =8,75 «r

M. =19,76+8,75=28.51 xr

MG

cT.l

b.2.4.2 Ilorepu CYI npu Buibpakoske 0anioHOB BCAEACTBHE YTEUEK M3 BEHTH-

neu (kianayos) onpepensiorces no popmyne 25

M =(0,05-n5 +0,027 -nl; +0,005-n .)-p,

pLID (ALY i)

I[InotHocTts naposoii a3bl CYT p, =3,88 kr/m” (Tabauua 8).

M® =(0,05-50+0,027-35+0,005-25)-3,88 = 13,85 «r

b.2.4.3 Tlorepu CYI npu texHHueckoM ocBHAeETeNbCTBOBaHHH ObiTOBBLIX Dan-

10HOB onpeaenstorca no popmyne 26
M? =(0,05-n2 +0,027 -n% +0,005-n)-p,
IInotHocTh naposoii pasel CYI p, =3,88 Kr/m> (tabauiia 3).

M? =(0,05-60+ 0,027 30+ 0,005-30)-3,88 =15,36 kr

L.2.5 Morepu CYI npu nepeMewieHnit N0 BHYTPHITNOWAAOURBIM [A30MPOBOAAM

b.2.5.1 Ilotepu CYI u3-3a HErepMeTHUYHOCTH (NJIAHUEBBIX COCAMHEHHH H ra3o-
[IPOBOAHOH apMaTyphl

O0ObeM BHYTPHUIINOLWIAA0UHEIX [a30NPOBOAOB (10 HCXOAHLIM JaHHbIM)

V = 3’24 0,05 - 600 + 3;114 .0,032%-200=1,364 M’
Monsapuas macca CY[ [2]
M = L = 50,15 kr/kmMonb
05 . 05 7

+
44,097 38,124
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Pacxoa CYT u3-3a RerepMeTHYHOCTH (hJ1aHUEBbIX COEAWHEHHIT U ra30npo-
BOLHOI apMaTypbl onpeaensercs no hopmysne 28

G" =3,57-107% 1P, 5-m- V. /ET/‘__

G', =3,57-107-2-600000-0,001 1,34\/-5%'35 = 25,56 1/

[Torepu CYT Hn3-3a HerepMeTHYHOCTH onpeaensioTcs no Gpopmysne 27
MY, = Gy, -24-L- 107 - 1,

M! =2556-24-30-10" -1=18,4 kr

b.2.5.2 Ilotepu CYI npu nposepke cpabateiBaHUa COPOCHBIX NPENOXpaHH-
TEeNbHbIX KNAMNaHOB, YCTAHOBJICHHbLIX HA ra3onpoBoAax XHUIAKOH (Pa3el
[Tnoinank ceMeHHs NpeAoXpaHUTeALHOrOo KhanaHa onpeaenserca no Gopmy-
ne 17
F=222-d,-h
F=2,22-50-2=222mM’

[Tnotnocts xuaxoi daszut CYI p, = 588 (Ttabnuua 2)
Pacxon CYT npu nposepke cpadarbiBanus KiarnaHa onpeaensercsa no (GpopMy-

ne 30

. 5,03
GI’ICK =3600 ‘a'F'xﬁpl “Pz)'Pm:
Gl = 358%?) .0,6-222,/(0,6 —0)-588 =3,5kr/c

[Torepu CYI" npu nporepke cpabarbiBanus Kiranada orpeaensores no ¢op-
myne 29

r o r X r ' I - )
Mrcx = nex Tnek *Onek * To " Dy

MG =7-3-35-1-1=73,5 kr

b.2.5.3 IMorepu CYT npu npopeacHuH TEKYLIEr0 PEMOHTA ra3onpoBOAHOH ap-
MaTYPBbI
Obbem TpybonpoBo1oB xxUaKOH (a3bl, 0cBOOOKAAEMbIX OT ra3a NpH NpoBe/le-

HUH peMOHTa (10 HCXOAHBLIM HAHHBIM )
14 3,14

Vix = > --0,05% -400 + =

| 4 4

.0,032°-100=087w’
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[ToTepy »unkoi (pasel CYI' npn nposeicH peMOHTa ra301IpOBOAHON apMaTy-
pbl ONpeenatoTcs no gopmyne 31
. T
r At
MT’P-)E — V;ﬂ' (p}l{ + 132 'pnp) T:l
p .

[TnoTHOCT xuakon ¢azpl CYI p, =588 Kr/M’ (Tabnuua 2).

IlnoTtHocTs naposoit da3el CYI' npu nposeaeHuun npoaysku p,= 150 KT/M°

(Tabnuua 4).

M’ =0,87-(588+1,2-15,0)- -11—2- =43 9kr

O0bem TpyOonpoBoaoB NapoBoit haibl, 0OCBOOOKAAEMbIX OT ra3a nnpH 1nposejie-
HUH pEMOHTa (110 UCXOAHBIM AaHHbIM)

5,14 .0,05% - 200 4 5,14 -0,032%-100 = 0,47 m°

4 4
[Torepu naposoit daszni CYI npu npoBeaeHuH peMoHTa ra3onpoBOAHOK apMa-

TYpbI OTIpeaeJIsitoTCa no (popmyJie 32

r " T,
MTP-“ = V}I{ ' (pn + ]'2 "Pup ) ;——

D
IlnotHocts naporoii paswt CYIL p, =23,63 kr/m° (Tabnnua 3).

M’ =0,47-(23,63+1,2-15,0)- i!i =1,6

CyMMapHsl€ [10TEPH MPU PEMOHTE Tra3onpoOBOSHOH apMaTyphbl

r —
Vn T

M! =439+16=455 «r

™.0

b.2.6 Tlorepu CYI npu ripoBeaeHHH TEXHHUECKOTO OOCNY>RUBaHMS 1 PEMOHTA
HAaCcOCOB U KOMIIPECCOpPOB

b.2.6.1 Tlorepu CYI npy npoBelieHHH TEXHHYECKOro 00CHYXHBAHUS M pEMOHTA
HaCcOCOB onpeluensoTcs no Gpopmyse 33

M, =Kj,-V,n, -(p, +[,2-pnp)-£}
1

l]

[InoTHOoCTh xuAK0oH pasel CYI p, =538 Kr/m” (Tabnmua 2).

[Tnortnocts naposo# ¢asel CYID™ npit nponeaeHns npoaysks p,,,=15,0 Kkr/m’ (Tab-

nuua4).
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M. =|,i-o,011-2-(588+1,2-15,0)-%=14,7 KT

b.2.6.2 Ilotepu CYT npu npoBeneHnid TEXHHYECKOTO O0CAYKUBAHHA H PEMOHTA
KOMAPECCOPOB ONPEAENAIOTCS Mo opMyse 35

K Tﬂ
M = I{Yr Ven (p,+12-p,) v
P

[TnoTHocTe NapoBo# asel CYI p, =23,63 Kr/M° (Tabnuua 3).

M =11-0,04-2-(23,63+1,2-] 5,0)--1-: 3,7 Kkr

b.2.7 CymmapHsele TexHosiornyeckre norepy CYI Ha oObekTe

O6uue notepu raza Ha [ HC
Mriuc= 5,4+10086,84579+146+145,4+115,2+617+123,4+1234+117+53,42+
+28,51+13,85 +15,36+18,4+73,5+43,9+45,5+14,7+3,7=13480,04 kr

CymmapHblie TexHonornyeckue notepd CYI Ha oObekTe onpeaensiorcs no
dopmye 35

Mnn'r - KHy ' ZMI
M, or = 1,20 - 13480,04 = 16176,048 kr
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