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STREAM TRACER

YHUKa/NbHOE pelleHune
ana adpdpeKTUBHOM
aKcnnyaTauum
HedTAHbIX CKBa)XUH
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Ilo6biua BbICOKOBA3KUX
U THKenbiX HedTen — aKTyasbHas
3apava poccuiickoro TIK

Mo nporHo3am akcnepTos, k 2050 ropy MupoBoe
notpebnerHne sHepruu BoipacTeT Ha 100% no cpaBHeHuo
C CeropHsAWHMUM ypoBHeM. HecMoTps Ha bypHoe pa3Butue
anbTepHaTUBHOWM SHEPreTUKMN, OCHOBHBIM MCTOYHUKOM
3Hepruun octaHetcs HedpTb.

[ns ynoeneteopeHns noTpebHocTel obWwecTsa B SHEprum
MUpoBol HedTenobbiBaloOWMN KOMMIEKC Yawe obpaliaeT
BHMMaHMWe Ha fOPOrocTosWmMe HeTPaaMLMOHHbIE

W TPYAHOAOCTYMHbIE UCTOYHUKN YINIEeBOAOPOAOE. Tsxenblie
HedTM 1 razosble rMAPaTbl B YCIOBUAX NCTOLLEHNS
TpaAnuMoHHbIX HedTen NpnobpeTatoT Bce Hbosbliee
3HaueHne B MMPOBOW SKOHOMMKE.

Mo pas3HbIM oLeHKaM, 3anachl TaXenbix HedTeln
1 npupoaHbix 6uTymMos coctasnstoT oT 790 Mnpa ToHH
£0 1 TpnH ToHH, uTO B 5-6 pas 6osblue 0CTaTOYHbIX

M3BNEeKaeMblX 3arMacoB HedTeln Mason U cpegHelt BA3KOCTU.

HanbonblwimmMu 3anacamu Tskesnbix HedTen U NPUPOAHbIX
6uTyMoB obnapatoT BeHecyana, KaHaga v Poccus. [Nocne
WCTOLLEHMS MUPOBbIX 3anacoB o6bluHON HedTU 1 Npu
ycnosuu 3¢ppeKTUBHOro NpUMeHeHUs MeTogoB A06bIun
TaKenbIX HedTeln 1 BUTYMOB 3T CTPaHbl CMOTYT YCUUTD
CBOIO pOJib Ha rMo6anbHOM pbIHKE SHEPropecypcos.

B Poccuu 3anachbi Taxenoit HedTu coctaensioT okono 55%
oT obLero o6beMa HedTAHbIX 3aMacos.

HedTtenobbisatowas oTpacnb 3aMHTEepecoBaHa

B TEXHOMOMMYECKMX PELUEHNSIX, KOTOPbIE MNOBbICAT
peHTabenbHoCTb Bo6blun Takenbix HedpTern. OgHO 13 TakmMx
peleHnn - cucteMa anektTpooborpesa Stream Tracer™
AN15 3alMTbI CKBaXMH OT achanstocMononapadrHOBbIX
otnoxerun (ACIMO), paspaboraHHas 'K «CCT» Ha ocHoBe
YHUKaNbHOIO HarpeBaTeIbHOro 3/1eMeHTa C NepeMeHHOM
MOLLHOCTbIO.

55 Mnpp, TOHH

leonoruuyeckmne 3anacbl BbICOKOBA3KOM
HedTn B Poccnmn

2 MNpa, TOHH

M3BnekaeMble 3anachl (BA3KOCTbIO
6onee 30 mla*c) B Poccun

Mecropoxmeuml:

*  Cesepo-3anagHbit denepanbHbin okKpyr — 436 MH TOHH
e [puBomKcknin depepanbHbi okKpyr — 844 MNH TOHH
e Ypanbckui penepanbHbii okpyr — 652 MAH TOHH

e pgpyruve okpyra - 48 M/H TOHH

HedrerazoHocHble npoBUHUMUM
€ BbICOKOBA3KOM HedTbIO:

»  Bonro-Ypansckas (TatapcraH, YamypTus, bawkopTo-
ctaH, Camapckas obnactb 1 [epmckui kpai)

e BoctouHo-Cubupckas (TyHrycckmi 6acceriH)

¢ TumaHo-lNevopckas (Pecnybnuka Komu, HeHeukuin
aBTOHOMHbI OKPYT)
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3awmTa CKBa)XXUHbI

ot obpasosaHusa ACIMO -
KPpUTUYECKM Ba)KHaA 3aAaua
6nKauWwunx ner

[Mpo6nema obpasosaHus acdanstocMononapaduHoebix otnoxeHun (ACIMO)

B HedpTenobbiBatoLLMX CKBaXKMHAX M3BecTHa AaBHO. OHa cBA3aHa c TeM, uTo

MPpU NOHMXEHUW TeMMepaTypbl U pasrazuposaHvmn Gonaa, NogHUMaOLWErocs

no HacocHo-koMnpeccopHon Tpybe (HKT), HedTb TepsieT cnocobHOCTb pacTBOPATHL
copepyalymecs B Helt napaduH n cMonbl. [1pn aobbiue napaduHucTon HedpTH

B BEPXHEW YacTu ckBaXkuHbl Ha cTeHkax HKT npouncxoant otnoxkeHue napadumHa

n cMon. M13-3a aToro nonepeyHoe ceveHune Tpybbl CyXkaeTcs, BO3pacTaeT
COMPOTUBIEHME ABMKEHMIO XXMAKOCTU, YBEMYMBAETCS Harpy3Ka Ha Hacoc.
O6pazosaHne ACIO npuBoauT K TakMM HeraTUBHbBIM dhaKTopaM, Kak

e coKpalieHue fob6blun HedTw;

*  HeadpdpeKTUBHOE NCNONb30BaHME HePTAHbIX PeCcypCoB;

°  MNpexAeBpPEMEHHbIN BbIXOA U3 CTPOS LOPOrocTosiiero o6opynoBaHus;
*  COKpaLllieHVe MEXPEMOHTHOIO Neproaa 060pyfoBaHMUS;

° yxyaweHne TeXHNKO-3KOHOMUNYECKUX nokasartenen MECTOPO)I(,D,GHMVI.

OcHoBHbie PpaKTOpbI CHMIKEHUS TeMNnepaTypbl OcHoBgHbie pakTopbi

UAKOCTU: obpasosanus ACINO:

. reotTepMa 3eMJ/iM B 30He CKBaX>XUHbI; . KOHUEeHTpauua I'Iapad)VIHOB;

. TepMuyeckoe conpoTmnBneHmne KOHCTpyKunm . N3MeHeHne TeMnepaTypbl B CTBOJIE€ CKBaX>XUHbI;
CKBa>WHbI;

° CHWKeHWne gaBneHnd B CTBOJ1€ CKBaXKUHblI,

° JJ.e6I/IT CKBa>XUHbI;

*  AMHAMUYECKUN ypoBeHb HebTU B MEXTPYOHOM rasa.
NpoCTpaHCTBe.

° KOnM4yeCcTBO paCTBOpPEHHOIO B Hed)TVI conyTcTBylowero
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Cnocobbl npepoTepaweHus
obpaszosanua ACINO

YuunTbiBas Bo3pacTatoLlee 3HaueHue fobbium Tsxenbix HedpTen, npegoTtepaweHme obpasosaHms ACIO s HKT cerogHs
ABNSIETCA OQHOWN M3 K/OUEBbIX TEXHOMOMMIA 3 deKTUBHON [0BbIUN HeDTH.

ﬂ,ﬂﬂ peweHnsa ,El,aHHOpI I'IpO6J'IeMbI B HacToslee BpeMa UCMONb3YylOTCA cneayouwmne CI'IOCO6bI, KOTOpble o6nap,a+0T paaoM
He[oCTaTKOB.

Mexanuueckuin cnocob c ucnonbzosaHneM
AenapadnHM3aUMOHHbIX ycTaHoBOK (AY)

Haunbonee yacTol NpUUYMHON OCTAHOBKM CKBaXKMH U3-3a OTNIOXKeHUs napaduHa sensetcs oTkas Y (53,6%

oT obuero KonmuecTea oTka3os). Clofla OTHOCATCS cnyvam HecpabaTblBaHUA YKAaauMKa NPOBOSIOKM, BbIXOA U3 CTPOA
snekTpopsuratens 1Y, HapylweHus repMeTUYHOCTM CanbHUKOBOTO YNNOTHEHUS, cbon B paboTe CTaHUMM yrpaBneHus
M MHOrMe apyrve. 3ToT cnocob xapakTepusyeT HU3Kasa HaAeXHOCTb.

O6orpes napom

[MpuMeHeHue napa, BbipabaTbiBaeMoro naponepeasuxHoiMun yctaHoskamu tTuna MNMYA-1200/100 ¢ temnepaTtypom

0o 310 °C v pasneHuem go 10 MMMa, ansa uenei ckeaxmHHoM 60pbbbl 3 PekTUBHDBI ToNbKO A0 ry6uHbl 300-400 M.
[MpoMbiBKa ropaueit HedTbio SHEpPro3aTpaTHa: MEXOUYMCTHOM MHTEPBaa COCTaBNsET, Kak npasuo, 90 cyTtok. Npombieka
3¢pPeKTUBHA TONBKO C MPUMEHEHMEM XUMUNYECKMX peareHToB. Takon cnocob oTnmyaeT HU3Kasa 3¢pPeKTUBHOCTb.

XumMnueckuii cnocob

MpuMeHeHWe felweBbix pacTBOpUTENE Ha OCHOBE Cbipbsl MPOM3BOACTB HedTexnuMun n HepTenepepaboTkm nozsonseTt
pacTBOPATb U BbIHOCUTb Ha NoBepxHocTb He 6onee 40% ACIO. OcTaBlmniics napadpuiH OCTaeTcsl Ha CTEHKaX CKBaXKMHbI
1 Ha paboumnx Konecax ueHTpobexxHon yctaHoBkM. Bcnepcteue HenonHoro yaanenns ACMO MoxeT BO3HUKHYTb
HeobxoAMMOCTb NogbeMa 060pyA0BaAHUA U3 CKBAXKMHbI AN PEMOHTa. TOT cNocob TakKe He ABNSETCS ONTUMasbHbIM.

Hauboaee s¢ppexmusuvim cnocobom
MeNnL0601 00pabomxu s6a5emcs 060zpes
CTNBONA CKBANCUHDL INCKIMPULECKUM
Hazpesamenem.







NpuMmeHeHue anekTpooborpena
ana npepotepaweHus ACINO

CucTteMbl kKabenbHOro 31ekTpooborpesa CKBaXKMH MCMONb3YHOTCA Ha HedTAHbIX MecTopoxaeHusx Poccun ¢ Havana
2000-x ropos. OcHoBHas 3agaya TakmMx cucTeM — obecneunTb NOALepKaHNe TeMnepaTypbl ABMXKYLLerocs ¢paionaa Bbiwe
TeMnepaTypbl BbinaaeHus napabuHa.

Kak npaeuno, ans o6orpesa CKBaXXWH UCMOMNb3YHOTCA ABYX- U TPEXKUIIbHbIE PE3UCTUBHbIE Kabenv MOCTOSIHHOW
MowHocTh. OHK peluatoT 3agavy o6orpeBa, Ho He SBNSIOTCS ONTUMaNbHbIMU C TOYKW 3peHUs SHeproshbeKTUBHOCTH.
[nvHa Takmx HarpeBaTenbHbiX Kabenen nogbrpaercs ¢ 60/1bWNM 3aMacoM, MOLLHOCTb TeM/I0BblAeNeHns Kabens
onpenensieTcs 3a4acTyto TO/IbKO TEMJOCTONKOCTbIO U30naLUmMn Kabens, a He peasbHbIMK TensonoTepsiMmn earonaa

B HacocHo-KoMnpeccopHo Tpybe (HKT).

Temnepatypa, °C BHewHMe rpaHnyHbIe ycnoBus,
0 10 20 30 40 onpegensiowme Tennonotepu HKT,
0 nepeMeHHbI Mo rMybuHe CKBaXkUHbI —
reoTepMa rpyHTa MMeeT HaKk/I0oH OKO/Oo
A Hanpasnenwe Asixenus 20 - 30 °C Ha kunometp. CooTBeTCTBEHHO,
TOUKU napadpuHM3auun
200 | 060rpeB CKBaXKMHbl HarpeBaTesbHbIM
| Kabenem ¢ TMHENHOW MOLLHOCTbIO,
! MOCTOSIHHOW MO BCEeW ANnHe, MPUBOAUT
400 | K N36bITOYHOMY SHEpPronoTpebieHMI0 CUCTEMbI
| anekTpooborpesa.
I
600 |
|
= by
<
I 800 |
s
° I
g I
= DHeprosaTparbl !
1000 Ha C30
Touka /
napapuHusaumm
1200
1400
1600

= J)Kupxoctb 6e3 o6orpesa
=== Temnepatypa ob6pazosaHus ACNO

— )KM[J,KOCTb, Knaccuueckum peBMCTMBHbIﬁ o6orpeB

PacnpepeneHuve TeMnepatypbl dnonaa no rnybrHe CKBaXKmMHbI
npw oborpese pe3ncTUBHbBIM Kabenem
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MHHOBaLMOHHOE pelueHune
Stream Tracer™

OnTrManbHbIM € TOUKM 3peHUs SHepronoTpebneHns SBnseTcs pelieHue, Koraa cucteMa oborpeBa paboTaeT TobKO

B TOW 30He, rae TeMnepaTtypa ¢nonaa B 06bI4HbIX YCIOBUAX OMyCKaeTCs HWKe TeMMnepaTypbl BbinageHus napabuHa,

a HarpeBaTesbHbIV 31eMeHT MMeeT NepeMeHHOe TenoBbIaeNneHne No rMybuHe ckBaXKnHbl. [pryeM MoLwHOCTb Takoro
HarpeBaTens [OMKHa U3MEHATbCA MIABHO B LUMPOKOM AMANa3oHe: IMHENHas MOLWHOCTb ero HUXKHel YacTu byaer 6nmnska
K Hy/t0, TOTAa Kak B MPUNOBEPXHOCTHOM YaCcTU MOLHOCTb MOXeT gocTuraTb 70 Br/m.

PazpaboTia KOHCTPYKLMKN TaKOro HarpeBaTeIbHOrO 3/1IEMEHTA ABSAETCA C/IOKHENLWEN MHKEHEPHOW 3ajavel,

B 0CO6EHHOCTU NpU yyeTe KoMmneKkca TpeboBaHWi, KOTOpble MPeAbSBAAIOTCS K CKBAKUHHbIM KabenaMm. CneumanucTsl
MK «CCT» pewwnu 3Ty 3agavy u paspabotanu rubKunii CaMOHECYLMIA HarpeBaTe b C MepeMeHHOMN MOLWHOCTbIO, @ TakKe
koMmnnekc Stream Tracer™ ans 3awuTbl ckBaknH oT ACIMO Ha ero ocHose.

Temnepatypa, °C

7 »
0 1 20 2 w0 PaspaboTanHbin B 'K «CCT» HarpeBaTenb

MNMeeT 30Hbl MOBbILWEHHON U MOHWUXEHHOM
MOLLHOCTM, YTO MO3BO/NAET CYLLECTBEHHO
SKoHOMMUS CHW3UTb aHepronoTpebieHne cUcTeMbl
3NeKTPO3HEpruK oborpesa ckBaxuHbl. CreumanmcTbl
Ao 50% 'K «CCT» nepsbiMu B Mupe paspaboTanu
1 3anaTeHTOBasM pelieHune no oborpesy
HedTaHOro ¢pnonaa B CKBaXKMHAX C MOMOLLbIO
TaKWX HarpeBaTenen.

200

400

Harpesatens aona komnnekca Stream Tracer™
BbIMOSTHEH MO KOAKCUANbHOMN CXeMe, NpuuyeM
TENNo BblAENAETCS KaK 3a CYET NpOoTeKaHWs
TOKa B NMPOBOAHUKAX, TaK U 33 CYET TOKOB,
HaBeAEHHbIX B CIOKHOM BHELUHEM MPOBOAHMKE.
JaHHoe TexHuyeckoe pelleHve No3sonseT
NoBbICUTb 3PPEKTUBHOCTD TEMNIOOTAIUN

OT HarpeBaTens B HedTaHOW dnoung, no
CPaBHEHMIO C KNAaCCUYECKMMU PE3UCTUBHBIMM
cucTeMamm anekTpooborpesa.

600

800

Tny6uHa, M

DHeprosaTpaTbl
1000 Ha C30

Touka

napapuHusauummn
1200 Pad u

PaspeneHue HarpeBaTens Ha 30Hbl pa3HOM
MOLUHOCTM NMPUBOANT K CHUKEHUIO YPOBHS
neperpesa ¢noNAa U MOBbILEHNIO TEXHNKO-
3KOHOMMUYECKNX MOoKasaTesien MECTOPOXKAEHMUN.
[MpnMeHeHMe opurMHanbHOro Harpesatens

'K «CCT» c nepemMeHHoOM no anvHe

JNIMHENHOWN MOLWHOCTbIO MO3BO/ISET CHU3UTD

=== )KuaxocTb, knaccuueckuit pesucTusHbiit oborpes 3HepronoTpebneHune cucteMbl oborpeea
CTBOMA CKBaXXMHbI MpakTnyeckn Ha 50%.

1400

1600
= YXugkoctb 6e3 oborpesa

= TeMmnepatypa o6pazoBanus ACIMNO

== JKuakoctb, o6orpes Stream Tracer™

OHeproappekTUBHOCTb MCMOMb30BaHUA cucTeMsl Stream Tracer™
MO CPaBHEHMIO C PE3UCTUBHbIM Kabenem

Takve npenmMyuwecTea Hoeow pazpaboTku K «CCTx», kak noebileHHas rMOKOCTb, MexaHMYecKkas NpoYHOCTb, a TakKe
BO3MOXXHOCTb M3MEHEHMWS TEMNOBbIAENEHUS MO ANNHE, MO3BO/IAIOT UCMOMb30BATH Halle pelleHne He TONbKO ANS MPeaoT-
BpawweHus obpaszosaHma ACIO B HedTaHbIX CKBaXKMHaX, HO U AM8 NPeaoTBpaLLeHns o6pa3oBaHMs ra3orMapaTos B ra3oBbIX
CKBaXXMHax, AN oborpeBa NOABOAHbIX TPYHOMPOBOAOB N Y4aCTKOB TPy6ONpPOBOAOB B MECTaX NEPEXOAA Yepes pekKy.






40% renna —
BO BHYyTpeHHeM
NpOBOAHMKE

60% Tenna —
BO BHeWHeM nepumeTpe

T.°C

70 CkuH-HarpeBaTenb
50 Bt/m

63
HKT

56

50

43 Tx=25 °C

37

30 Knaccuueckuin
HarpesaTenb

24— 50 Bt/m

i il

1 W HKT

5
Tw=22°C

CpaBHeHVIe 3¢¢eI(TVIBHOCTI/I Harpesa d)I'IIOI/I,U,a rméKmMmM CKWH-HarpesaTenem
W pe3ancTnBHbLIM kabenem

B otnnume ot knaccuueckmx cnocobos anekTpooborpesa rmMbKunin CKMH-HarpeBaTenb pasmelnaetcsa BHyTpu HKT,
B HEMOCPEACTBEHHOM KOHTaKTe C HepTAHOMN XMAKOCTbIO. DTo obecneunsaeT 6onblyto 3pdekTUBHOCTb 06orpesa

Mo CpaBHEHUIO C ApYyrMMin peleHnamMun.

[ loBbILEeHHasa TMOKOCTb

[ ]

e MexaHdyeckas NpOYHOCTb
[ ]

e IHeEProaPOEKTUBHOCTL

BO3MOKHOCTb V3MEeHeH s TeriosbldeneHnA rno AJiMHe

TexHuueckme xapaKTepuCTUMKU HarpeBaTtens

Ans oborpeea CKBaXKuH

HanpshkeHune nuTaHms no 1«B
[nvHa HarpeBaTens no 1,5 km*
NvHenHas MowHoCTb 8o 50 Bt/m
MuHMManbHas TeMnepaTypa MOHTa)a -25°C

MuHWManbHbIN paguyc nsrmnba

He MeHee 400 MM

Pa3.u.aBnMBa|ou.|.ee ycunue

8o 12 kH (npu ckopocTu cnycka-nogvema go 0,25 m/c)

Pactaruealowee ycunue

no 28 kH

[epMeTUUHOCTD

P68

HarpeBaTenb yCTOl\/'I‘-WIB K XUMNYeCKnMM coeamnHeHnaM, BXoasaumMm B COCTaB CprOFI Hed)TVI N OXKNOKOCTAM,

npuUMeHsoWMMcs Npu fobblue HedTn.

HarpeBaTtenb coxpaHseT paboTocnocobHocTb: Npu BHelwHeM gasneHnn go 150 atMocdep 1 Temnepatype

HedTerazosom cpeabl go 70 °C.

Harpesatenb coxpaHseT pabotocnocobHocTb nocne 100 nepernbos Ha pagunyc 400 Mm.**

* B HacTosWee BpeMs BeayTcs pa3paboTku HarpesaTens AnMHON A0 3-X KM.
* NP NONOXMTENbHON TEMMEpaType OKpY>KatoLWwei cpeabl.



CucteMa nuTaHmsa n ynpaBaieHuda

1.

2. CneumanbHbii TpaHchopMaTop
3. KnemmMHas kopobka
4.

[M6kunit ckuH-Harpesatenb, nomewaembiv 8 HKT

Stream Tracer™

Cucrtema anekTpooborpeBa
HedTAHbBIX CKBaXKUH

DHepros¢ppeKTMBHOE pelleHme

ans npodunaktnkm n nukemaaumm ACIHO
B HedTAHbIX CKBaXKMHaX

Temnepatypa, °C
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Cucrema anekrpooborpeBa
HedTaHbIX cKBaXUH Stream Tracer™ -
NyTb K CHU)KEHMUIO 3KCNTyaTaLMOHHbIX
3aTpaT Ha Ao6biuy

K «CCT» 6onee 20 net ocHalwaeT cucteMamm anekTpooborpesa 06beKTbl KpYMHENLINX POCCUNCKUX HedTerasosbixX
Kopnopauui. B 6onbliMHCTBE NPOEKTOB Mbl BbICTYMaeM Kak OTPac/ieBOM MHTErpaTop, KOTOPbI pellaeT BeCb KOMMIEKC
3a4au, CBA3aHHbIX C MPOEKTUPOBaHNEM, KOMMNEKTOBAHWEM, NTOMUCTUKOM, MHCTaNAaLMEN U SKCMyaTaumeln cuctem
anekTpooborpesa. KomnnekcHas akcnepTr3a aBnseTCa HalWWM NPENMYLLECTBOM U NMPeACcTaBAseT 3HaYMMYHO LLeHHOCTb ANs
3aKa34YMKOB.

Pa3pa60T|<a YHUKanbHOrro Harpesartend c I'IepeMeHHOI;I no oanHe MOWHOCTbIKO CTana I'IepBOle d>a30|?| Halwero npoekTa.
MbI cTaBunu nepea cobon 3ajavy — NpeanoXXmnTb rOTOBYHO CUCTEMY, KOTOpasd He n0Tpe6yeT oTBNevYeHna JONONHUTENIbHbIX
pecypcoB 3aKka34MKOB.

Mcnonb3oBaHuve 3TOM CUCTEMbI HA OCHOBE MBKOro CaMOHECYLUEro CKMH-HarpeBaTens yBenMymMBaeT MEXPEMOHTHbIN
nepuog aKkcrayaTaumMm CKBaXKuHbl 1 NMosbiwaeT 3¢ deKTUBHOCTb UCMO/b30BaHMs SHEepPropecypcoB. TaknuM obpa3om, Hale
pelleHne No3BoNSET 3aKazumMKaM CHU3UTb 3aTPaTbl Ha SKCMYaTaLMIO CKBaXXMHbI U YMEHbLUUTb HEraTUBHOE BO3AENCTBME
Ha OKpYy>KaloLLyto cpeay.

Lna MoHTaxa n 06cnyXxmBaHMa cUCTEMbI
Stream Tracer™ ucrnonb3yeTcsa MOGUMbHBIN
KoMrnekc Ha 6ase aBToMo6UNS
MOBbILWEHHON NPOXOANMOCTU M CMYCKO-
noabeMHoro MexaHnsma. Cama cucrtema
COCTOMT M3 HarpesaTens ans oborpesa
CKBaXXWH, CTaHLMW YNpaBieHus, CUNOBOro
TpaHcOpMaTopa 1 YCTbEBOTO W03a.

CxeMa paccTaHOBKM CMyCKONOABEMHOro 060pyAoBaHus
Komnnekca Stream Tracer™

CraHuusa ynpaBneHus HarpeBoM KOHTPONMpPYeT paboTy Bcell CUCTEMDI U MNO3BO/SET KaK B PYYHOM,
TaK U B aBTOMaTUYECKOM peXXxMMax:

*  OCYLEeCTBAATb W NpeKpaLaTb NOAaYy 31eKTPUYECKOro ToKa Ha HarpeBaTe/bHbIN 3N1EMEHT;

*  KOHTPO/IMPOBaTb TOK, MPOTEKAIOLWMNI Yepe3 HarpeBaTe/IbHbIN 3/1IEMEHT;

*  KOHTPO/IMPOBaTb HaMpsXXeHWNe, MPUTOKEHHOE K HarpeBaTe/IbHOMY 3/IEMEHTY;

*  perynuMpoBaTb TEMMNEepaTypy HarpeBaTe/IbHOro 3/1IEMEHTa B CKBaXMWHE;

*  OTK/IOYaTb HarpeBaTenb NpU OTKIOYEHUWN CTaHLMU yNpaBaeHns paboTon LieHTpobeXXHOro Hacoca;

*  N3MepsTb TeMnepaTypy Ao6bIBaeMON XNAKOCTU B TepMOKapMaHe, Bpe3aHHOM B HedbTecbopHbIl KONEKTOP;
*  N3MepsTb U peryanpoBaTb TeMMepaTypy BHYTPU repMeTUYHOrO WKada CTaHLMU yrpaBaeHUs NpOrpeBoM;

e aBTOMAaTWYeCKM OTK/OYATb CUIOBOW NycKaTeNb (CHUMAaTb HaMpsXeHWe C CUNOBOro TpaHchopMaTopa
W, COOTBETCTBEHHO, C HAarpeBaTE/IbHOMO 3/1IEMEHTA) OT NPOMbILLJIEHHOM CETU NPUY HaZIMYMM TOKA YTEUKM, a TaKXKe
ynpaBAsTb APYrMMU YCTPOMCTBaMU CUCTEMDI;

*  yuuTbiBaTb MOTpebneHne 3neKTpoaHepruu.
CneumanbHbIii HarpeBaTesb C MOMOLLbIO MOBMIBHOIrO KOMMNEKCa ANs YCTaHOBKM NMOMELLAeTcsl BHYTPb HACOCHO-

KOMMpeccopHoW Tpy6bl. HedTb B ckBaXKMHe HarpeBaeTcs [0 TeMrnepaTypbl, IpeBbilaloLLel TeMnepaTypy KpUcTannmsaumm
napauHOB, YTO NPeAOTBPALLAET MOSABIEHNE OTIOKEHUN.






SddexkTusHocTb Stream Tracer™:
NnpaKkTUYeCKMUHU onbIT

SddexTnBHOCTL KOMMNekca Stream Tracer™ n HaOEXHOCTb BCEX €r0 3/1EMEHTOB MOATBEPXKAEHA OMbITHO-MPOMbILIIEH-
HbIMU UCTbITaHMsIMU Ha KasakoBckom mecTopoxaeHun OO0 «/TYKOWM/T-MEPMbs». Komnneke obecneunn ysennuermne
TeMriepaTypbl fobbiBaeMor HedTU Ha ypoBHe ycTbs ckBaxkmHbl oT +7 °C o +22,5 °C, obecrneums ctabunbHbi 4ebut
ckBaXuHbl. [1pyn 3ToM sHepronoTpebneHune cnuctemsl ANs NoaaepXKaHUsa ONTUMabHON TeMMepaTypbl HedTU YMEHbLWMIOCH
Ha 47% no cpaBHEHMIO C CMCTeMaMu NMoforpeBa Ha OCHOBe Kabensi MOCTOAHHOW MOLLHOCTM.

SnekTposHeprus, KBT — /|3MEHEHWE dHepronoTpebnenHus, KBT s CTABUNBHbBIV 4EGUT HEDTH
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MapaMeTpbl HePTAHON CKBAKUHDIS

O6veM pobbisaeMoro dntounpa: 14,1 M3/cyTin
O6veM nobbiBaeMoit HedTu: 13,4 T/cyTKIM
O6bem pobbisaemoro rasa: 113,9 M3/cyTin
AuvHamMnueckun Hanop: 872 M

DasneHne yctba ckaxxunHbl: 3,3 kr/cm?

BoaMoxHOCTb OTNYyCKaHUA U NnoabeMa
koMnnekca Stream Tracer™ > 10 pas

Taxum 06pasom, cucmema obozpesa m IIYKO ﬁn

cxsancut om I'K «CCT>» pemaem mﬁzzuy
npedomspaugernns obpasosanus ACIIO DakTryeckoe CHIKEHME
6 aneP203PPexmusHom pexcume, SHepronoTpebneHns Ha

He 0MBAEKAA YeloBseHecKUe U 6]7€M€HHb[€ O
pr)/pC bl 3aKa34uKda. / /







O Ipynne koMnaHum
«CneumanbHbie cuctembl
U TeXHONIOrUM»

[pynna komnaHuit «CrneumansHble cuctembl n TexHonorumy» (MK «CCT») - kpynHenwnn B Poccmn n oamH 13 KpynHemwmx
B MUpe Mpoun3BoAMTENIeN HarpeBaTe bHbIX Kabenen 1 cucteM anekTpooborpesa NPOMbILIEHHOTO 1 BbITOBOrO Ha3HaYeHMs.

Mo ntoram 2015 roga, MK «CCT» 3aHnMaeT 2-e MecTo B penTuHre™ MMpOBbIX MPOM3BOAMTENEN HarpeBaTelbHbIX Kabeneu.
MpoaykTbl n pewenmns K «CCT» npeactaeneHsl Ha Bcelt Tepputopum Poccum n skcnoptupytorcs 6onee uem B 40 cTpaH
Mupa.

'K «CCT» BKNtoUYeHa B MepeyeHb OpraH13aLmii, OKasblBaloLMX CYLLECTBEHHOE BAUSHUE Ha Pa3BUTUE POCCUNCKUX
oTpacnel MPOMbILLNIEHHOCTU U TOPrOBN U ABNSETCS UCMONHUTENEeM roCyAapCTBEHHOM MPOrpaMMbl UMMOPTO3aMelLLeHMS.
B 2016 roay 'K «CCT» cTana y4acTHUKOM NpUOPUTETHOIO NpoekTa MuHMUCTepcTBa 3KOHOMMUYECKOro pa3sutus PO
«[TopaepyKa YaCTHbIX BbICOKOTEXHOMOTMUYHbBIX KOMMaHUN-NMAEPOoB» (MPoekT «HauroHanbHble YeMMUOHBI).

B K «CCT» BXOAST KOMNaHUM - AUAEpbl B CBOMX CerME@HTaX pbIHKa:

«  «CCTaHeproMoHTaX», KpynHenwas MHXMHUPUHroBas KoMnaHus Poccuu, 3aHnMMaeTcs pa3paboTKol, MOCTaBKom
1N MOHTa)XOM KOMTIEKCHbIX pelleHni B 061acTu anekTpooborpesa, TENION30NALMN U SNEKTPOTEXHUKU.

» OKB «lamma» Npou3BoANT BCE TUMbl HarpeBaTe/ibHbIX |(a6ene13|, KOMMOHEHTbI CUCTEM 3ne|<Tpoo6orpeBa,
FOd)pVIpOBaHHbIe N rnagKoCTeHHble pr6b| ManbiX U cpegHunx ouamMeTpos 13 Hep)l(aBe}OLLl,eDl CTann " UHbIX cneucnnaBsos,
a TaK>xke pa3pa6aTb|BaeT cneunanbHble HarpesaTenu ansa I'Ipe,D,I'IpVIﬂTI/Iljl 060p0HHO-I‘IpOMbILIJJ'IeHHOFO KoOMMNeKkca,
aTOMHOM SHepreTnku, aBma- U CynocTpoeHus.

« KomnaHusa «3asog CCT Tennbie MNonbi» paspabaTbiBaeT v NPoN3BOAUT CUCTEMbI BbITOBOro 351eKTpooborpesa
W PaamosneKTPOHHYIO annapaTtypy.

2 DKCNOPT NPOAYKLIAN B « 1991 - rog ocHoBaHuA
450000 45
NPOW3BOACTBEHHbIX MAOWAAeN CTpa H . 43aBopa

< 9 dunmnanoe

o 7 poyepHUX KOMMaHUM

CoBoKyMHas NPOTHKEHHOCTb
HarpesaTesbHbIX Kabenen, 5 5 O O O O O
npoussenerHbix «CCT» npesbilwaeT

3 O O O O O |<M 9 TEPMOpEryMpyowen

47O B 3 pa3a 6osblIe PACCTOAHMS 1 YNpaBASioLLer annapaTypsi
oT 3emau a0 J1yHbl
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B 'K «CCT» BHeapeHa 1 ceptudmLmMpoBaHa cucTeMa MeHeAXMeHTa KauecTsa no ctaHaapTam |SO 9001:2008
n FOCT ISO 9001-2011. Hawa npoaykums cepTuomnumMpoBaHa Ha COOTBETCTBME TPE6OBaHWAM MEXAYHAaPOAHbIX
CTaHAapTOB eBponenckuMmn cepTnudumkaumorHoimMm ueHtpamu: VDE, ATEX, SGS, Demko, NANIO CCVE, IEC Ex.

K «CCT» — kKpyrnHenwmnin poccMmckmim pa3paboTumKk 1 MOCTaBLUMK KOMMIEKCHbIX peweHni B chepe NpoMbILLIEeHHOro
anexkTpooborpesa. CoBokyrnHas MpOTAXXEeHHOCTb Tpy6ornpoBoaos, koTopbie oborpesatotcs cucteMmamm [K «CCT,
npesbiwaeT 20 Toicay kM. [poTsKeHHOCTb CBEPXAMHHBIX CUCTEM 31eKTpooborpesa Ha OCHOBe CKUH-3bdeKTa
cocTasnset 6onee 600 kM. MpombiwneHHble cucTeMbl oborpesa Tpy6ornposoaos u pezepeyapos 'K «CCT» paboTatoT
Ha o6bekTax MAO «lasnpomy, MAO «JTYKOWM/», OAO «HK Pochedts», MAO AHK «Bawredtby, MAO «TaTHedTb»,
MAO «TpaHcHedTb», AK «<AJTIPOCA», Total n MHOrMX ApyrMx KOMNaHui.

Ham poeepsior

V/ - alllp
A3NPOM TpancHedTs [U{ JIYKOWUII POCHE®Tb

v

ToTAL // TATNEFT BALUHE®DTb

VA

Cucrembl aHTMO6neaeHeHUs 'K «CCT» ycTaHOBNEHbI Ha TbicAiuax 06beKkToB, cpean koTopbix Bonblon Teatp, Xpam
Xpucta Cnacutens, ictopuuecknin Mysei, locyaapcteeHHas dyma PepepanbHoro cobpanus PP, LieHtpanbHbii 6aHk PD,
MaHexHas nnowaab, Mockea Cutu, TpuymdanbHas nnowans u MHorve apyrue.

K «CCT» saensetca uneHoM MOCKOBCKOM TOProBo-npoMbilAeHHOM NanaTbl, AKaLeMUN 3N1eKTPOTEXHUYECKMX

Hayk PO, Accoumaunn «Inektpokabenb», HIM «ABOK». Haww akcnepTbl ydacTBytOT B paboTe TeXHUYECKOro KoMUTeTa
TK 403, MexayHapoaHoW 31eKTpoTeXHNYECKON KOMUCCUN M KOMUTETa Mo cTaHaapTusaumnmn Poccuiickoro cotosa
NPOMBIWNEHHUKOB U NpeanpuHnuMaTenem.

20000km 1000 10000

TpybonpoBoaos oborpesatoTcs |—| poeK—l—OB DEaNM30BaHHbIX MPOEKTOB

HalWKMKM pelleHnAaMin NPpOMbILLIEeHHOIo o6orpeBa
BbINOHAOTCA eXerogHo
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@
-
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KpynHenwunn MonHbI umkn CobcTBeHHOe OpauH us yeTbipex Muposoi LeHTp
B EBpone Npon3BOACTBa NpOV3BOACTBO BCEX MUPOBbIX 3KcnepTu3bl, 6onee
npoussoauTenb 3N1eKTPONPOBOAALMX  TUMOB 3NEKTPUUECKMX  Mpou3BoauTenen ueTBepTU Beka
cucTeMm nnacTMacc u HarpeBsaTenbHbIX cucTeMm B peanusaumu
anekTpooborpesa camoperynupytowmxcs  Kabenei WNHAYKUMOHHOTO MeXAyHapOaHbIX
no o6beMam Kabener co 100% anekTpooborpesa NpoeKToB
npoussoacTea® KOHTPO/IEM KayecTsa NPOTAKEHHbIX

Tpy6ornposoaos
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NonHbIK KOMNNEKc yecnyr
B obnactTu anekrpooborpesa

Komnanus «CCTaHepromoHTax» (BxoaunT B 'K «CCT») — KpynHenwas MHXMHUPUHroBas koMnaHusa Poccum, koTopas 3aHu-
MaeTcs pelleHneM caMbixX pasHOO6pa3HbIX 3aAa4 B 061acTu 31eKTPooborpeBa, TeNNOU30NALUN N SIEKTPOTEXHUKM.

Bbicokum YpoOBeHb CepBUCa, OTBel‘IaIOLIJ,VIIZ MéeXAyHapoAHbIM CTaHAapTaM Ka4yecCTBa, MHOTONETHUI ONMbIT U oTpacneBas
3KCNepTun3a, nepeaosBblie TEXHONOINMN N eanHasa To4ka OTBETCTBEHHOCTU NO3BONAKOT HaM pea/in3oBbiBaTb CaMble C/IOXKHbIe
npoeKTbl Ansa pOCCVIIZCI(VIX n 3apy6e>|<Hb|x 3aKa34ynKosB.

Haww knueHTbl BCceraa yBepeHbl B KauecTse U paboTocnocobHOCTM YCTaHOBIEHHbIX CUCTeM, 6narofaps KOMMIeKCHOMY
NoAaxony W KOHTPOJIIO peann3aumm NpoeKTa Ha BCeX CTaausix.

Mbi pacnonaraeM nonHow MH$pPaCcTpyKTypom, HeO6XO0AMMOM AN CO34aHUSA U BHEAPEHUS MHHOBALMOHHbIX MPOAYKTOB:
OT pa3paboTKun [0 CEPUNHOTO BbiMyCKa U34eNUA.

BecnnatHbie 6azoBble pacueTbl
U nporpaMMHoe obecneueHue

BasoBble pacueTbl npoBoasTCcs ANs oLeHKkn obbeMa
VHBECTULMIA, HEOBXOAMMOTO NS Peann3aLmnm NpoeKTa.
«CCTaHeproMoHTax» 6eCnnaTHo BbINONHSET 6a30Bble
pacueTbl 1 NPefoCTaB/AET 3aKa3unKy TEXHUKO-KOMMep-
yecKoe NpeasoxeHne C NpeABapUTebHbIM BbIGOPOM
060pyAoBaHUS U NPUMEPHOW CTOUMOCTbIO PaboT.

Mo 3anpocy 3aka3suuKa Mbl NpeAoCTaBNsEM NPOrpaMMHOe
obecreyeHue, KOTOpOe YNpPoLWaeT NPOeKTUPOBaHUe Cu-
cTeMbl aneKkTpooborpesa. [porpamMma nossonseT camo-
CTOSITeNbHO OLEHWUTb HeOBXOANMbIV O6beM MaTepuranos,
OnpefenuTb TEXHUYECKUE XapaKTePUCTUKM YCTaHOBKM
1 COCTaBUTb cnelmduKaumio Ans 3akasa.

Yao6Has noructuka u 6bicTpas
AOCTaBKa

«CCTaHeproMoHTaX» OCyLecTBASET OTrpy3Ky Npo-
LyKUMK B KpaTyaiiume cpokm 6naroaapsi WMpOKoOMy
aCCOPTUMEHTY NPOAYKLMM U HaNaXXeHHbIM KOHTaKTaM

c nepeBo3uunkamu. Mbl obecneunBaeM AocTaBKy
HernocpeAcTBEHHO Ha 06beKT A0 NGO TOUKM U BCeraa
roTOBbI yUeCTb MOXeNnaH1s 3akasumka nNpu Bbibope TpaHc-
NOPTHOM KOMMaHUM.

ﬁb

MpoexTupoBaHue u aBTOpCKMiA
Hap3op

Hanuuvne cobctserHoro R&D-LieHTpa 1 koMaHAab!
npoeKTupoBLmnKoB no3sonsoT «CCTaHeproMoHTax»
BbIMO/HATb KOHCTPYKTOPCKO-MPOEKTHYIO OKYMEHTaLMIO
Ha BbICOKOM ypoBHe. Mbl ocylecTBNIseM NpoekTUpo-
BaHWe CUCTEM MPOMBILLNIEHHOTO 3N1eKTpooborpesa,
TEnNoBOM U30NALMM U CUCTEM SEKTPOMNUTAHUS Pa3iny-
HOTO Ha3HauYeHMsl, B TOM YMC/IE NS B3PbIBOOMACHBIX 30H.
Cpenu Hawwmx ycnyr — aBTOpCKuMi Haasop Ans obecne-
UEHWSl COOTBETCTBUSI CTPOUTENbHBIX M aPXUTEKTYPHBIX
NapaMeTpOB MPUHSATBIM MPOEKTHBIM PeLLEHUAM.

MoHTax «noa kKnou»

Mbi ocyliecTBNSEM MOHTAX W MYCKOHaNaaKy cUCTeM
3neKkTpooborpesa, oblume 31eKTPOMOHTAXHbIe paGoTbl,
NycKOHanafKy 3n1ekTpoo6opyAoBaHMs C Nocneayto-
el caayent akcnnyaTUpyloleit opraHmsauum, a Takoke
paboTbl Mo MOHTaxy Tennousonsumu. Beicokoe
KayeCTBO MOHTaXKa 06eCcneunBaeTCs 3HaUNTENbHbIM
OMbITOM U1 BbICOYAWLINM YPOBHEM KBaNUPGUKaLIMK HALWIMX
CMEeLnanmncToB, UMelLLMX AOMYCK K S1eKTPoyCcTaHOBKaM
no v ebiwe 1000 B,V u IV rpynn snektpo6esonacHocTn
1 aTTeCcTOBaHHbIX Mo NpasuiamM 6e30nacHOCTV Nposeae-
HUsi paboT Ha BbicoTe.

&

TexHuueckas noaaepxkau o6yl-|eHue

Kak akcnepTbl B 061aCTh CUCTEM NPOMBILNEHHOTO
3N1eKTPOO6OrpeBa, peLeHit ANs CTPOUTENbCTBA 1 NeK-
TPOMOHTKHbIX PabOT, Mbl KOHCYNBTUPYEM K/IMEHTOB

0 TEXHWYECKMM BOMPOCaM W MOMOraeM UHAUBUAYaTbHO
noao6patb 060pyAoBaHMe U KaberbHble CUCTEMbI SNeK-
Tpooborpesa ana kaxaoro npoekta. «CCTaHeproMoH-
TaX» B3aMMOAEMCTBYET C KPYMHENWMMM MPOEKTHBIMU
VHCTUTYTaMN 1 UHKMHUPUHIOBbIMK KoMNaHusMu. Ecnn
MOHTaXX BbINONHAETCS CUNAMW 3aKa3umKa, Mbl MPOBOAUM
obyuyeHue Ans ero CneLmanmncTos.

y 4

PacwupenHas rapaHTus u cepeucHoe
ob6cnyxusaHue

HagexHocTb cuctem anexktpooborpesa MK «CCT»

1 NocTaBnsieMoro o60pyAoBaHVs NO3BONSET NpeanaraTh
HallMM 3aKa34ymKaM NPOANEHMWE rapaHTUM 1 obCnyxmBa-
HYS AaXe Noc/ie OKOHYaHUs rapaHTuitHoro cpoka. Komna-
HVS AaeT rapaHTUIo Kak Ha MPOAYKLMIO, TaK U Ha BeCb
KOMreKC NpoBeAeHHbIX paboT.

Ha nio6oM sTane BeaeHWs NpoekTa Haww cneLuanmcTbl
KOHCYNIbTUPYIOT 3aKa341KOB MO BOMPOCaM 3KCrnayaTaLmm
cucTeMm anekTpooborpesa, NpU HEOEXOAMMOCTH onepa-
TUBHO Bble3Xas Ha 06bEKT, YTO MO3BONSAET CIKOHOMUTD
BPEMs 1 pecypcbl 3aKa3unka, MUHU3UPOBATb BbIHYXKAEH-
Hble MPOCTON 060pPYAOBaHUS.
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