CMELMANbHbIE
( CUCTEMBI
N TEXHONOTMU

STREAM TRAGER

YHUKA/NIbHOE pelleHune
ang apdpeKTUBHOM
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.

Lns ynoeneteopeHns noTpebHocTel obwecTsa B SHepruu,
MUpoeol HedTenobbiBaloOWMN KOMMIEKC obpaliaeT Bce
6onbliee BHUMaHMe Ha AOPOroCTOsWME HETPAAULMOHHDbIE
W TPYAHOAOCTYMHbIE UCTOYHUKN YINIEeBOAOPOAOE. Tsxenblie
HedTM 1 razosble rMAPaTbl B YCIOBUAX NCTOLLEHNS
TpaAnuMoHHbIX HedTen NpnobpeTatoT Bce Hbosbliee
3HaueHne B MMPOBOW SKOHOMMKE.

Mo pa3HbIM OLleHKaM 3anachl TAXeNbIX HedTen 1
npupoaHbix 6utyMos coctaenstoT oT 790 MApA. TOHH
80 1 TpnAH. ToHH, yTo B 5-6 pas 6onblue 0CTaToUHbIX

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, 3TU CTPaHbl CMOTYT YCUIUTD
CBOIO posb Ha rnobanbHOM pbiHKe SHepropecypcos. B
Poccum 3anachbi Taxenom HedTu coctaBnsioT okono 55% ot
obuero o6beMa HedTAHbIX 3aMacos.

HedTrenobbisatowas oTpacib 3auHTEepecoBaHa B
TEXHONOMMUYECKMX PELIEHUAX, KOTOPbIE MOBbICAT
peHTabenbHoCTb Bo6blun Takenbix HedpTern. OgHO 13 TakmMx
peleHnn - cucTemMa anekTpooborpesa Stream Tracer

AN15 3alMTbI CKBaXMH OT achanstocMononapadrHOBbIX
otnoxerun (ACIMO), paspaboraHHas 'K «CCT» Ha ocHoBe
YHUKaNbHOIO HarpeBaTeIbHOro 3/1eMeHTa C NepeMeHHOM
MOLLHOCTbIO.

55 Mnpa. TOHH

leonoruuyeckmne 3anacbl BbICOKOBA3KOM
HedTn B Poccnmn

2 MNpa. TOHH

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

MecropoxaeHus:

e Cesepo-3anagHbii benepanbHbii OKpyr —
436 MAH. TOHH

*  [lpuBomkcknin depepanbHbit okKpyr — 844 MIH. TOHH
e Ypanbckuii pepepanbHbivi okpyr — 652 MAH. TOHH

e Apyrvie okpyra — 48 M/IH. TOHH

HedrerasoHocHbie npoBrHLUM
€ BbICOKOBA3KOM HedTblO:

»  Bonro-Ypansckas (TatapcraH, YamypTus, bawkopTo-
ctaH, CaMapckas obnacTtb 1 [epmckui kpai)

*  BoctouHo-Cubupckas (TyHrycckun 6accemH),

*  TumaHo-lNeuopckas (Pecnybnuka Komu, Heneuxunin
ABTOHOMHbIN OKpPYT)






3awmTa CKBa)XXuUHbI OT
obpaszosanma ACINO -
KPpUTUYECKM Ba)KHaA 3aAaua
6nKauWwunx ner

[Mpo6nema obpasosaHus acdanstocMononapaduHoebix otnoxeHun (ACIMO)

B HedTenobbiBalOWMX CKBaXKMHAX M3BeCTHa AaBHo. OHa cBA3aHa ¢ TeM, uTo Npu
NOHMXEHMM TeMMNepaTypbl 1 pasra3uposaHum Gaounaa, MoAHMMaWerocs no
HacocHo-koMnpeccopHou Tpybe (HKT), HedTb TepseT cnocobHOCTb pacTBopaTb
copepyalymecs B Helt napaduH n cMonbl. [1pn aobbiue napaduHucTon HedpTH

B BEPXHEeW YacTu ckBaXkuHbl Ha cTeHkax HKT npouncxoant otnoxkeHue napaduvHa m
cmon. MN3-3a storo nonepeuHoe ceueHune HKT cyxaetcs, Bo3pacTaeT conpoTtusneHme
LABVKEHMIO XXUAKOCTU, yBENNUMBaeTCa Harpy3ska Ha Hacoc. O6pasosaHune ACMNO
NPUYBOAMUT K TaKUM HEraTMBHbIM GpakTopaM 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:

e [eoTepMa 3eMnM B 30He CKBaXXMHbI; ¢ KoHueHTpaumsa napadurHoB;

e TepMuyeckoe conpoTmBieHME KOHCTPYKLMN e V3MeHeHMe TeMnepaTypbl B CTBO/E CKBAXMHbI;
CKBaXWHbl;

° CHumkeHne AaBNeHUsa B CTBOJ1€ CKBaX>XWNHbI;

. [ebuT ckBaXknHbl;
. Konnyecteo pactBopeHHOro B HehTH

e [duHamunueckum ypoBeHb HedTU B MEXTPYOHOM COMYTCTBYHOLLEro rasa.
NpoCTpaHCTBe.






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)

Hanbonee yacton NprUUMHOM OCTAaHOBKM CKBaXXWMH M3-3a OTIOXeHUs napaduHa asnsetcs otkas Y (53,6% ot
obuiero konuyecTsa oTkasos). Ciofa oTHOCATCS Ciyyam HecpabaTblBaHWs YKNaAuMKa NPOBONOKW, BbIXOA U3 CTPOS
anexTpoasuratens [1Y, HapyleHWsa repMeTUUHOCTI CanbHUKOBOrO YNIOTHEHUS, cbom B paboTe CTaHuMM yrnpaBieHus
M MHOrMe Apyrue. DToT cnocob xapakTepusyeT HU3Kas HaAeXHOCTb.

O6orpes napom

[MpuMeHeHne napa, BbipabaTbiBaeMoro naponepeas KHbiMM ycTaHoskamm Tuna MNMIMYA-1200/100 ¢ temnepatypow oo
310°C v pasneHuem go 10 MIMa, ana uenei ckeakmHHOM 60pbbbl 3PPekTMBHBI ToNbKO A0 rybuHbl 300-400 M. Mpombiska
ropsyeit HedTbio — SHEprosaTpaTHa, MEXXOUYMCTHOM MHTEpPBan COCTaBNSET, Kak npasmno, 90 cytok. [pombieka apdexkTneHa
TOMBKO C MPUMEHEHMEM XMMUYECKMX peareHToB. Takol cnocob oTimMyaeT Hu3kas 3¢ PeKTUBHOCTD.

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
""E/) CTNBONA CKBANCUHDL INCKIMPULECKUM

Hdzpeeﬂme/ze/vz.






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 npasuno, ans o6orpesa CKBaXkuH MCMOSb3YHOTCSA ABYX- MW TPEXXKUIIbHbIE PE3UCTUBHbIE Kabenv MoCTOsSHHON
MowHocTh. [laHHble HarpeBaTesnbHble Kabenu pelwatoT 3aaady o6orpesa, HO He SIBMISIOTCS OMTUManbHbIMU C TOUYKM
3peHuns sHeproaddekTBHOCTU. [InrHa Takmx HarpeBaTesbHbIX kKabenen noabupaeTca ¢ 60bLINM 3aMacoM, MOLLHOCTb
TennosbigeneHus kabens ornpenenseTcs 3a4acTyto TObKO TEMIOCTONKOCTbIO U30MaumMmM Kabens, a He peanbHbIMK
TennonoTepsamMu dbnoMaa B HaCOCHO-KoMrnpeccopHou Tpybe (HKT).

Temnepatypa, °C
0 10 20 30 40 BHelwHWe rpaHuyHble ycnoBus,
onpepensiowme tennonotepu HKT,
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\ reoTepMa rpyHTa UMeeT Hak/IoH OKOo
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\\ o6orpes CKBaXkmHbl HarpeBaTesbHbIM
\ Kabenem c TIMHENHOWN MOLHOCTbIO,
400 ‘\ NOCTOSHHOW MO BCEN ANHE, MPUBOAUT
\ K 136bITOYHOMY SHEpPronoTpebeHUIO CUCTEMDI
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= JKupkoctb 6e3 o6orpesa
= Temnepartypa o6pasosaHus ACMNO

=== )XuakocTb, KNaccmueckuin peancTueHbii oborpes

PacnpepeneHuve TeMnepatypbl dnonaa no rnybrHe CKBaXKmMHbI
npuv oborpeBe pe3nCTMBHbIM 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
Komnnekc Stream Tracer ans 3awmTbl ckBaxknH oT ACIMO Ha ero ocHose.

Temnepatypa, °C
PaspaboTanHbin B 'K «CCT» HarpeBaTenb

MNMeeT 30Hbl MOBbILWEHHON U MOHWUXEHHOM
MOLLHOCTM, YTO MO3BO/NAET CYLLECTBEHHO
SKoHOMMUS CHW3UTb aHepronoTpebieHne cUcTeMbl
>NeKTPO3HEpruK ob6orpesa ckBaxuHbl. Cneumanuctol [K
Ao 50% «CCT» nepsbiMu B MUpe paspaboTanu u
3anaTeHTOBanu pelieHune no oborpesy
HedTaHOro ¢pnonaa B CKBaXKMHAX C MOMOLLbIO
TaKWX HarpeBaTenen.
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HarpesaTtenb gna komnnekca Stream Tracer
BbIMOSTHEH MO KOAKCUANbHOMN CXeMe, NpuuyeM
P4 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.
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Tny6uHa, M

DHeprosaTpaTbl
1000 Ha C30

1200

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

'K «CCT» c nepemMeHHoOM no anvHe

= Temneparypa obpasosanua ACMO JIMHEHOMN MOLLHOCTbIO MO3BOASIET CHU3UTb

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

1400

1600
= YXugkoctb 6e3 oborpesa

== JKuakoctb, o6orpes Stream Tracer

OHeproappekTUBHOCTb MCMONb30BaHMA cucTeMbl Stream Tracer
MO CPaBHEHMIO C PE3UCTUBHbIM Kabenem.

Takve npenmMyuwecTea Hoeow pazpaboTku K «CCTx», kak noebileHHas rMOKOCTb, MexaHMYecKkas NpoYHOCTb, a TakKe
BO3MOMHOCTb U3MEHEHWSA TEM/IOBbIAEIEHNS MO AJIMHE, MO3BONSAOT UCMO/Mb30BaTh Halle pelleHne He TOMIbKO ANs
npepoTtepaleHusa obpasosaHuns ACIMO B HedTAHbBIX CKBaXXMHaX, HO TakXKe A8 NpeaoTBpaLLeHns obpasoBaHus
ra3ormapaTtoB B ra3oBbIX CKBaXKMHaX, 415 oborpesa NoaBoAHbIX TPYOONPOBOAOB 1 YYaCTKOB TPYHONpPOBOAOE B MecTax
nepexopga yepes peky.






50 °C renna
BO BHYTPHEHHEM

CkuH-HarpeBaTenb
50 Bt/m

npoeoAaHuUkKe
HKT
50 °C renna
B Hapy>XHOM
npoBoAHUKe Tx=25°C
T.°C
80
60 Knaccuueckuii
HarpesaTe/ib
50 Bt/m
40
20
HKT
0
0 4 8 12 16 20 24 J[JlnuHa, MM Tw=22°C
TennoebineneHue HarpesaTtens Komnnexca Stream Tracer CpasHeHue spdekTnsHocTn Harpesa dpntonaa rubkum CKMH-Harpesatenem

N pe3NCTUBHDBIM Kabenem

B otanumnm ot knaccnueckunx cnocoboe anekTpooborpesa, rMbKUIA CKUH-HarpesaTenb pasMewiaetca BHyTpy HKT,
B HEMOCPEACTBEHHOM KOHTaKTe C HedTAHOM XXMAKOCTbIO. DTO obecrieunsaeT 6onbluyto 3¢dekTUBHOCTL oborpeea
MO CPaBHEHWIO C APYTMMW PeLIEeHUAMM.

[ loBbILEeHHasa TMOKOCTb

[ J

e MexaHmyeckas MPOYHOCTb

e BO3MOXXHOCTL M3MEeHeHMs TeriosbldeneHnA rno AJiMHe
[ J

OHEPrOaPHEKTMBHOCTL

TexHuueckme xapaKTepUCTUKM HarpeBaTens
Ans oborpeea CKBaXKuH

HanpshkeHune nuTaHms no 1«B

[nvHa HarpeBaTens no 1,5 km*

NvHenHas MowHoCTb 8o 50 Bt/m

MuHMManbHas TeMnepaTypa MOHTa)a -20°C

MuHMManbHbIN paguyc narmba He MeHee 400 MM

PaspasnuBatowee ycunue 8o 12 kH (npu ckopocTu cnycka-nogvema go 0,25 m/c)
Pactaruealowee ycunue no 28 kH

lepmeTnuHOCTD IP68

HarpeBaTesib ycTOMYMB K XUMUYECKUM COEAMHEHMVAM, BXOAALLMM B COCTAB CbIPOMN HedTU M XKUAKOCTAM,
npyvMeHsoWNMCs Npu fobbiye HedTU.

HarpeBaTtenb coxpaHseT paboTocnocobHoCTb: nNpu BHelwHeM gasneHnn go 150 atmocdep 1 TemMnepatype
HedTerazosom cpeabl go 70°C.

Harpesatenb coxpaHsiet pabotocnocobHocTbs nocne 100 nepernbos Ha pagmyc 400 Mm**

* B HacTosLiee BpeMs BeAyTCs pa3paboTKu HarpesaTens AANHOM 40 3-X KM.
*% NPWU NONOXUTENbHON TEMMNEPATYype OKPY>KatoLel cpeap!.



[ny6uHa, M

Stream Tracer

Cucrtema anekTpooborpeBa
HedTAHbIX CKBaXKUH

DHeprosdpeKkTMBHOE pelleHme

ans npodunakTnkm n nukemaaumm ACIHO
B HedTAHbIX CKBaXXMHaX

Temnepatypa, °C

30

-20 -10 (0] 10 20
Vae= ‘ A uY
LAWY
\ \\\
200 5
e
EEE.Y
400 —\
1
\ \\
600 -
L) 1\
L {ERY
800 S e
1 ] A
1000 T
i P \
1 N\
N
N\
AN
= \}
ik \
] N
1 N
0 \(‘\
rPYHT e
Py Ir o\
- - = napaduHuzaums s \\
31/cyT || N
}
H

i

EISTENCT I




Cucrema anekrpooborpeBa
HedTaHbIX cKBaXXMH Stream Tracer -
NYyTb K CHU)KEHMUIO 3KCNTyaTaLlMOHHbIX
3aTpar Ha Aobbiuy

'K «CCT» 6onee 20 neT ocHalaeT cucteMamMum 3/1eKTpooborpeBa 06bEKTbI KPYMHENLLMX POCCUNCKMNX HehTerazosbix
Kopropauui. B 6onblunHCTBE NPOEKTOB Mbl BbICTYMaeM Kak OTPac/eBON MHTerpaTop, KOTOPbIV pellaeT BeCb KOMMIEKC
3334, CBA3aHHbIX C MPOEKTUPOBAHMEM, KOMMIEKTOBAHNEM, TOTUCTUKOW, MHCTaNNaLMeEN 1 SKCIyaTaumen cuctem
anekTpooborpesa. KomniekcHas akcnepTunsa sBAseTcs HalMM MPEVMYLLECTBOM 1 NPeACTaBAsSeT 3HAUMMYIO LIeHHOCTb AN
3aKa34YMKOB.

Pa3pa60T|<a YHUKanbHOrro Harpesartend c nepeMeHHon no oanHe MOWHOCTbIO CTana I'IepBOFI ¢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¢bdeKTUBHOCTb UCMO/b30BaHWS SHepropecypcos. TakvuM obpa3omM Hale
pelleHne No3BoNSET 3aKazumMKaM CHU3UTb 3aTPaTbl Ha SKCMYaTaLMIO CKBaXXMHbI U YMEHbLUUTb HEraTUBHOE BO3AENCTBME
Ha OKpYy>KaloLLyto cpeay.

KabenbHbiit HarpesaTenbHbIN
anemeHT (MPKTI)

[na MoHTaxa n obcnyxmnBaHus
cuctembl Stream Tracer ucnonb3syetcs
MOBUNbHLIN KOMMeKC Ha base
aBTOMO6WNSA MOBbIWEHHOMN
NPOXOAMMOCTU U CMYCKO-MOAbEMHOIO
MexaHu3Ma. CaMa cucteMa cocTouT us
HarpeBaTens ans oborpesa CKBaXWH,
CTaHLUMU yrnpaBieHus, CUI0OBOro
TpaHchopMaTOpa 1 YCTbEBOTO LWO3a.

Bapaba+ nebeaxu
Ponvik BepxHuit

2,5m)

LLkad ynpasnenunsa
ne6enkoit

CneuuanuanpoBaHHbiii

g_‘ i aBTOMOGWNbL
‘ = \_/J:

K BPY 3akasuuka

Hanpasnstowwit
ponuk (2,5 M)

CxeMa paccTaHOBKM CMYCKOMOAbEMHOIO
obopynoBaHus koMniekca Stream Tracer

CraHuusa ynpaBneHus HarpeBoM KOHTpoOnMpyeT paboTy Bceil CUCTEMDI U MO3BOJISET KaK B PyYHOM,
TaK U B aBTOMaTMYECKOM peXXxmMax:

°  OCYLEeCTBASTb M NpeKpaLlaTb NOAaYy 31eKTPUYECKOro ToKa Ha HarpeBaTe/NbHbIN SN1EMEHT;

*  KOHTPONMPOBAaTb TOK, MPOTEKAIOLLMNIN Yepe3 HarpeBaTe/bHbI S/1EMEHT;

*  KOHTPONMPOBAaTb HaMpsHKEHWeE, MPUIOXKEHHOE K HarpeBaTe/IbHOMY S/IEMEHTY;

°  perynupoBaTb TeMrepaTypy HarpeBaTe/IbHOro 3/1eMeHTa B CKBaXKMHE;

*  OTK/OYaTb HarpeBaTe/Nb NPU OTKNIOYEHWM CTaHLMK YrpaBieHus paboTol LLeHTPOoBeXHOro Hacoca;

*  M3MepATb TeMMepaTypy A06bIBAEMOW XXUAKOCTM B TepMOKapMaHe, Bpe3aHHOM B HedpTechbopHbIN KONNeKTop;
*  V3MepATb U perynMpoBaTb TeMMepaTypy BHYTpU repMeTUYHOrO WwKada CTaHLMM yNpaBneH1s MporpeBoM;

*  aBTOMaTMYeCcKM OTKJoUaTb CUIOBOM MycKaTesb (CHMMaTb Hanps)KeHWe ¢ CUIoBOoro TpaHcdopmaTopa U,
COOTBETCTBEHHO, C HarpeBaTeIbHOTO 3/1IEMEHTA) OT NPOMbILLIEHHOM CEeTU NMPU HaIMYMM TOKa YTEUKMU, a TaKkxKe
YyNpaBAsTb APYrMMU YCTPOMCTBaMU CUCTEMDI;

e yuuTbiBaTb MOTpebneHme 31eKTposaHepruu.

CreumanbHbIli HarpeBaTesib C MOMOLLbLIO MOBUILHOTO KOMMIEKCa AN YCTaHOBKM MOMeLLaeTcs BHYTPb HAaCOCHO-
KOMMpeccopHoW Tpy6bl. HedTb B ckBaXKMHe HarpeBaeTcs [0 TeMnepaTypbl, IpeBbilaoLLLel TeMnepaTypy KpUcTannmsaumm
napauHOB, YTO NPeAOTBPALLAET MNOSABIEHNE OTIOKEHUN.






SddekTnBHOCTD
Stream Tracer:
npaKkTUYeCKMH onbIT

SddekTrBHOCTL KOMMNIEeKca Stream Tracer v HAAEXKHOCTb BCEX €0 3/1EMEHTOB
NoATBeEPXAEHa OMNbITHO-MPOMbILWIEHHBIMU UCTMbITaHUAMMU Ha KasakoBckoM MecTopoxaeHUN
000 «JTYKOW/I-MEPMb». KoMnnekc obecneunn ysenuueHve TeMrepaTypbl f06bIBaEMON
HedTU Ha ypoBHe ycTba ckBaxmHbl oT +7°C no +22,5° C, obecneums cTabusbHbi 4ebuTt
cKBaXMHbI. [1pun 3ToM aHepronoTpebneHne cnuctTeMbl ANd NopaepXKaHUsS ONTUMabHOM
TeMnepaTypbl HepTU YMEHbLIMNOCh Ha 47% Mo cpaBHEHUIO C CUCTEMaMK NoJorpesa

Ha ocHoBe Kabesns MOCTOSHHOM MOLLHOCTM.

DakTmyeckoe CHUKEHKE
sHepronoTpebneHms Ha

4/

Taxum 06pasom, cucmema obozpesa
cxeancun om I'K «CCT>» pewaem 3adauy
npedomepamyenus obpasosanus ACIIO

6 IHEP20IPpexmusHom pexscume,

He 0TBACKASL HeNOBEUECKUE U BPEMEHHDLE
pecypeot 3axasuuxa.







O Ipynne koMnaHum
«CneumanbHbie cuctembl
U TeXHOJIOTUMUY»

[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 MPOMbILLIEHHOCTU U TOPrOB/N, U ABNSETCS UCMOTHUTENEM FOCYAapCTBEHHOMN NPOrpaMMbl UMMOPTO3aMelleHUs.
B 2016 roay 'K «CCT» cTana y4acTHUKOM NpUOPUTETHOIO NpoekTa MuHMUCTepcTBa 3KOHOMMUYECKOro pa3sutus PO
«[TopaepyKa YaCTHbIX BbICOKOTEXHOMOTMUYHbBIX KOMMaHUN-NMAEPOoB» (MPoekT «HauroHanbHble YeMMUOHBI).

2 SKCNOPT NPOAYKLYM B
4OOOOM 4/ CTpaH

« 25 nert Ha pbiHKe

- bonee 1300 coTpyaHukos
- 4 3aBopa

< 9 dunmnanoe

« 7 poyepHMX KOMMaHUM

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

3 O O O O O |<M TepMoperynvpyowen 1

4TO B 3 pa3a BO/blie PaCcCTOSHMS yrnpasnsiowen annapaTypbl
oT 3emau a0 J1yHbl

* no paHHbIM QYResearch: “Global Electric Heating Cable Industry 2016 Market Research Report”






B 'K «CCT» BHeapeHa 1 ceptudurLmMpoBaHa cucTeMa MEHEAXMEHTa KauecTsa rno ctaHaapTam 1SO 9001:2008 n FOCT
ISO 9001-2011. Hawa npoaykums cepTuomnLmMpoBaHa Ha COOTBETCTBME TPe6OBaHMAM MEXAYHAaPOAHbIX CTaHAAPTOB
esponenckmmm ceptudmkaumoHHsiMu ueHtpamm: VDE, SGS, Demko, NANIO CCVE, IEC Ex.

K «CCT» — kKpyrnHenwmnin poccMmckmim pa3paboTumKk 1 MOCTaBLUMK KOMMIEKCHbIX peweHni B chepe NpoMbILLIEeHHOro
snexkTpooborpesa. CoBoKynHas NpOTsXEHHOCTb TPy6ONpOBOAOB, KOTOPble 06OrPeBaloTCs HaWUMMM CUCTEMaMK, NPeBbILaeT
20 Tbic. kM. [1poTsHKeHHOCTb CBEPXANNHHBIX CUCTEM n1eKTpooborpesa Ha ocHOoBe CKUH-3¢deKkTa cocTaBnseT 6onee

500 kM. MpombiwneHHbie cncTembl oborpesa Tpybornpoeogos n pesepeyapos [K «CCT» paboTatoT Ha obbekTax [TAO
«Taznpomy», MAO «/TYKOW», OAO «HK PocHedTb», MAO AHK «BawHedts», MAO «TatHedTby, TAO «TpaHcHed b,
AK «AJTPOCA», Total  MHOrMX opyrx KOMMAaHuUn.

Ham poeepsior

P y |
CJ"\HHPIIM V/Tpa"c"edm’ L aykoun lll II'PDCHEd:Tb

VN
APOCAINALROSA o / TATNEFT BAWHEDTb

Cucrembl aHTMobnepeHeHms MK «CCT» ycTaHOBNEHDI Ha Tbicauax 06beKTOB, cpean KoTopbix bonbwoi Teatp, Xpam
XpucTa Cnacurens, ictopuueckun mysein, locynapcteerHas lyma PepnepansHoro cobpanus PO, LleHtpanbHbiii 6aHk PO,
ManexHas nnowagb, Mockea Cutu, TpuyMmdanbHas nnowasb U MHOTWE Apyrue.

K «CCT» aBnsetca uneHoM MocKoBCKO TOProBO-MpPOMbILLIEHHON Manatbl, AKAAEMUMN DNEKTPOTEXHUYECKUX HAYK
P®, Accoumaumm «Inektpokabenby», HIM «ABOK». Hawwn skcnepTbl yuacTBytoT B paboTe TeXHUYECKOro KoMUTEeTa
TK 403, MexxayHapogHo 31eKTpOTEXHNYECKON KOMUCCUM M KOMUTETa No cTaHaaptusaumm Poccunckoro cotosa
MPOMBILNEHHUKOB M NpeanpuHuMaTenen.

2 MecTO B KpynHenwuni EnvHcTBEHHDbIN OpwH 13 yeTbipex 40% poccuickoro

penTUHre MUPOBbIX B EBpone 3aBoa 8 Poccumn MMPOBbIX pbIHKa MHXWHUPUHTA

npouvssoauTenein no NMpou3BOACTBY npousBoauTenb npouvseoauTenein B 06/1aCTK cUCTEM

HarpeBaTesnbHbIX cucTeM 3M1EKTPOMNPOBOAAWMX  CUCTEM NMPOMbILINEHHOTO

Kabenei anekTpooborpesa nnactMacc u VHAYKLMOHHOO anekTpooborpesa u
camoperynupylowmxcs  anekTpooborpesa TensoM3onaumm
Kabenen NPOTSHXKEHHbIX

Tpyb6onpoBsogos
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