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STREAM TRACER

YHUKaNbHOE pelieHune
ans 3¢pdeKTNBHOM
aKCnyaTauum
HedTAHbIX CKBaXKUH







Ilo6biua BbICOKOBA3KUX
U THKenbiX HedTeln — aKTyasibHas
3apava poccuiickoro TIK

Mo nporHo3am akcnepTos, k 2050 ropy MupoBoe
notpeb6nerune aHepruu BoipacTeT Ha 100 % no cpaBHeHUo
C CerofHsAWHNM ypoBHeM. HecMoTps Ha BypHoe pa3Butue
anbTepHaTUBHOW SHEPreTUKMN, OCHOBHBIM UCTOYHUKOM
3Hepruun octaHetcs HedTb.

Lnsa ynoeneteopeHns notTpebHocTel obWwecTBa B SHEpPrum
MUpOBOW HedTenobbiBalOWMN KOMMIEKC Yale obpaliaeT
BHMMaHMWe Ha LOPOrocTosWwmMe HeTPaaMLMOHHbIE

W TPYAHOLOCTYMHbIE MCTOUHUKMW YINIE€BOAOPOAOE. Tsxenblie
HedTM 1 razosble rMAPaTbl B YCIOBUAX UCTOLLEHNS
TpaAnuMoHHbIX HedTen npnobpeTatoT Bce Hosbliee
3HaueHne B MMPOBOW SKOHOMMKE.

Mo pazHbIM oLeHKaM, 3anachl TAXKenbix HedTeln
1 npupoaHbix 6utymMos coctasnstoT oT 790 Mapa TOHH
£0 1 TpnH TOHH, uTO B 5-6 pa3s 6osblue 0CTaTOUHbIX

M3BNEKaeMblX 3aMacoB HedTen Masion U cpeaHeit BA3KOCTU.

HanbonblwummMu 3anacamu Tskesbix HedTen U NPUPOAHbIX
6uTyMoB obnapatoT BeHecyana, KaHaga v Poccus. [Nocne
WCTOLEHMS MUPOBbIX 3anacoB o6bluHON HedTU 1 Npu
ycnosuu 3¢pGeKTUBHOro NpUMeHeHMs MeToL0B A06bIUN
TaKenbIX HedpTeln 1 BUTYMOB 3TV CTPaHbl CMOTYT YCUIUTD
CBOIO pOJib Ha rMo6anbHOM PbIHKE SHEPropecypCcos.

B Poccuun 3anachbi Taxenoi HedTu cocTaBnsioT okono 55%
oT 0buero o6beMa HedTAHbIX 3aMacos.

HedTtenobbiBatowas oTpacib 3aMHTEepecoBaHa

B TEXHOMOMMYECKNX PELUEHNSIX, KOTOPbIE MNOBbICAT
peHTabenbHOCTb [o6blun Takenbix HedTer. OgHO 13 TakMx
peleHnin - cuctema anektTpooborpesa Stream Tracer™
A/15 3alMTbI CKBaXMH OT acdanstocMononapadrHOBbIX
otnoxerun (ACIO), pazpabotaHHas 'K «CCT» Ha ocHoBe
YHUKaNbHOIO HarpeBaTeIbHOro 3/1eMeHTa C NepeMeHHOM
MOLLHOCTbIO.

55 Mnpp, ToHH

leonornyeckune 3anacbl BbICOKOBA3KOM
HedTn B Poccnmn

2 MNpa, TOHH

M3BnekaeMble 3anachl (BA3KOCTbIO
6onee 30 Mla-c) B Poccum

Mecropoxmeuml:

*  Cesepo-3anagHbit penepanbHbin okpyr — 436 M/IH TOHH
e [puBomKcknin pepepanbHbin okpyr — 844 MNH TOHH
*  Ypanbckui penepanbHbii okpyr — 652 MAH TOHH

°  pgpyruve okpyra - 48 M/H TOHH

HedrerazoHocHble npoBUHUUM
€ BbICOKOBA3KOM HedTbIO:

»  Bonro-Ypansckas (TatapcraH, YamypTus, bawkopTo-
ctaH, CaMapckas obnactb 1 [epmckuin kpai)

e BoctouHo-Cubupckas (TyHrycckmm 6acceriH)

e TumaHo-lNeuvopckas (Pecnybnuka Komu, Heneukuin
aBTOHOMHbI OKPYT)






3awmTa CKBa)XXuHbI

ot obpasosaHusa ACIMO -
KPpUTUYECKM Ba)KHaA 3apaua
6n)KauWwunXx ner

[Mpo6nema obpasosaHus acdanstocMononapaduHoebix otnoxeHun (ACIMO)

B HedpTenobbiBatOLLMX CKBaXKMHAX M3BecTHa AaBHo. OHa cBsA3aHa c TeM, uTo

MPpY NOHMXEHUW TEMMepaTypbl U pa3razupoBaHmun Gonaa, NOSHUMAIOLWErocs

no HacocHo-koMnpeccopHon Tpybe (HKT), HedTb TepseT cnocobHOCTb pacTBOPATH
copepyalymecs B Hert napaduH n cMonbl. [1pn gobbiue napaduHucTon HedpTU

B BEPXHEeM YacTu ckBaXkuHbl Ha cTeHkax HKT npouncxoant otnoxkeHue napadumHa

n cMon. M13-3a aToro nonepeyHoe ceveHune Tpybbl CyXkaeTcs, Bo3pacTaeT
COMPOTUBEHME ABMKEHWIO XXMAKOCTU, YBEMYMBAETCS Harpy3Ka Ha Hacoc.
O6pazosaHne ACIMO npnBoanT K TakuM HEraTUBHbIM hakTopaMm, Kak:

e coKpalleHue fobblun HedTw;

°  HeadpdpeKTUBHOE NCMONb30oBaHME HePTAHbIX PeCypCoB;

°  MpexAeBpPEMEHHbIN BbIXOA U3 CTPOS LOPOrocTosiiero o6opynosaHus;
°  COKpalleHVe MEXPEMOHTHOMO Neproaa 060pyfoBaHMUS;

° yxyaweHne TeXHNKO-3KOHOMUNYEeCKUX rnokasartenen MECTOPO)I(,D,GHMVI.

OcHoBHble PpaKTOpbI CHMIKEHUS TeMNepaTypbl OcHoBgHbie pakTopbi

KUAKOCTU: obpasosanus ACINO:

. reoTepMa 3eMJ/i B 30He CKBa>XUHbI; . KOHLUEeHTpauua I'Iapad)VIHOB;

. TepMunyeckoe conpoTmnBneHne KOHCTpyKunnm . M3MeHeHue TeMnepaTypbl B CTBOJIE€ CKBaX>XUHDbI;
CKBa>XWHblI;

° CHWMKeHWne gaBneHnd B CTBON1I€ CKBa>KUHbl,

° JJ.e6I/IT CKBa>XUHbl;

*  AWNHAMUYECKUN ypoBeHb HebTU B MEXTPYOHOM rasa.
NpoCTpaHCTBe.

° KOM4YeCcTBO paCTBOpPEHHOIO B Hed)TVI conyTcTByloLwero
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Cnocobbl npepoTepaweHus
obpaszosanua ACINO

YuunTbiBas Bo3pacTatoLlee 3HaueHue 4obbium Tsxenbix HedpTen, npesoTtepaweHme obpasosarHms ACIO s HKT cerogHs
ABNSETCA OQHOWN U3 K/OUYEBbIX TEXHOMOMMI 3 deKTUBHOM [06bIUN HeDTH.

ﬂ,ﬂﬂ peweHnsa ,El,aHHOpI I'IpO6J'IeMbI B HacToslee BpeMsa UCMONb3YyHOTCA cneayoumne CI'IOCO6bI, KOTOpble o6nap,a+0T paaoM
HeOOCTaTKOB.

Mexanuueckuin cnocob c ucnonbzoBaHneM
AenapadrHM3aumnoHHbIX yctaHoBok (AY)

Hanbonee yacTo NpUUMHON OCTAHOBKM CKBaXKMH 13-3a OTIOXKeHUs NapaduHa sensetcs otkas Y (53,6%

oT obuiero KonmuecTsa oTka3os). Ciofia OTHOCATCS cnyvam HecpabaTbiBaHUA YKaauMKa NPOBOSIOKM, BbIXOA U3 CTPOA
anekTpopsuratens 1Y, HapylweHWs repMeTUYHOCTM CaNbHUKOBOTO YNNOTHEHUs, cbon B paboTe CTaHLMM yrpaBneHus
M MHOrMe apyrve. 3ToT cnocob xapakTepusyeT HU3Kasa HaLeXXHOCTb.

O6orpes napom

[MpuMeHeHMe napa, BbipabaTbiBaeMoOro naponepeasuxHoiMun yctaHoskamum tTuna MNIMYA-1200/100 ¢ temnepaTtypom

0o 310 °C v pasnenunem po 10 MMMa, ansa uenei ckeaxmHHoM 60pbbbl 3 dekTUBHbI ToNbKo A0 ry6uHbl 300-400 M.
[MpoMbiBKa ropauen HedTbio SHEpro3aTpaTHa: MEXOUYMCTHOM MHTEpBaa COCTaBnNseT, Kak npasuo, 90 cyTtok. lNpombieka
3ddeKTUBHA TONbKO C MPUMEHEHMEM XMMUYECKMX peareHToB. Takon cnocob oTnmyaeT HM3Kasa 3pPEeKTUBHOCTb.

XumMunueckui cnocob

MpuMeHeHWe feleBbix pacTBOpUTENE Ha OCHOBE Cbipbsl MPOM3BOACTB HedTexnuMumn n HebtenepepaboTkm nozsonseTt
pacTBOPATb U BbIHOCUTb Ha NoBepxHocTb He 6onee 40% ACIO. OcTaBlwmiics napaduH ocTaeTcs Ha CTEHKaX CKBaXKMHbI
1 Ha paboumnx Konecax ueHTpobexHoi yctaHoBkM. Bcneacteue HenonHoro yaanenus ACMO MoxeT BO3HUKHYTb
HeobxoAMMOCTb NogbeMa 060pyA0BaHUA U3 CKBAXKMHbI AN PEMOHTa. TOT cNocob TakKe He ABNSETCS ONTUMabHbIM.

Haunbonee s¢ppexmusnvim cnocobom
Menn060t 00pabomxu s65emcs 0bozpes

™
"“'-/) CINBONA CKBANCUHDBL 3/!6‘767%[7%116676%/%

Hdzpeeﬂme/ze/vz.






NpuMmeHeHue anekTpooborpena
ana npepotepauweHus ACIO

CucTteMbl KabenbHOro 31ekTpooborpesa CKBaXKMH MCMONb3YHOTCA Ha HedTAHbIX MecTopoxaeHusx Poccun ¢ Havana
2000-x ropos. OcHoBHas 3agaya TakmMx cMcTeM — obecrneunTb NoALepIKaHNe TeMnepaTypbl ABWXKYLLerocs Gpnionaa Boiwe
TeMnepaTypbl BbiNaAeH s napabuHa.

Kak npaeuno, ans o6orpesa CKBaXKWH UCMONb3YHOTCS ABYX- UM TPEXKUIIbHbIE PE3UCTUBHbIE Kabenv MOCTOSIHHOW
MowHocTh. OHK peluatoT 3agauy 060orpeBa, HoO He SBNSIOTCS OMNTUMaNbHbIMU C TOYKW 3peHUs SHeproaheKTUBHOCTH.
[nviHa Takmx HarpeBaTesbHbiX Kabenen nogbrpaercs ¢ 60/bWMM 3aMacoM, MOLHOCTb TEM/I0BblAeNeHns Kabens
onpenensieTcs 3a4acTyto TO/IbKO TEMJIOCTONKOCTbIO N30MaLmMK Kabens, a He peasbHbIMK TensonotepsiMun earonaa

B HacocHo-KoMnpeccopHo Tpybe (HKT).

Temnepatypa, °C BHewHme rpaHnyHbIe ycnoBus,
0 10 20 30 40 onpegensowme Tennonotepu HKT,
0 repeMeHHbI Mo ry6uHe CKBaXKMHbI —
reoTepma rpyHTa MMeeT Hak/IoH OKOMIO0
A Hanpasnenue asixenus 20-30 °C Ha knnomeTp. CooTBETCTBEHHO,
TOUKU napaduHM3auun
200 | o6orpes CKBaXkMHbl HarpeBaTesibHbIM
| Kabenem ¢ TMHENHOW MOLLHOCTbIO,
. MOCTOSIHHOW MO BCEN AJIMHE, MPUBOAUT
400 | K N36bITOYHOMY SHEpPronoTpebieHMIo CUCTEMbI
| anekTpooborpesa.
|
600 |
|
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= DHeprosaTpatbl !
1000 Ha C30
Touka /
napapuHusaumm
1200
1400
1600

= Kupkoctb 6e3 o6orpesa
== Temnepatypa ob6pazosaHus ACMNO

— )KM[J,KOCTb, Knaccuueckum peBMCTMBHbIﬁ o6orpeB

PacnpepeneHuve TeMnepatypsbl dnonaa no rnybrHe CKBaXKmMHbl
npu oborpese pe3ancTUBHbIM Kabenem






MHHOBaLMOHHOE pelueHune
Stream Tracer™

OnTrManbHbIM € TOUKM 3peHUs aHepronoTpebneHns SBnseTcs pelieHue, Koraa cuctemMa oborpeBa paboTaeT TobKO

B TOW 30He, rae TeMnepatypa ¢nionaa B 06bI4HbIX YCIOBUSAX OMyCKaeTCs HWKe TeMMnepaTypbl BbinafeHus napaduHa,

a HarpeBaTesbHbIV 3IeMEHT MMeeT NepeMeHHoe TenoBbiaeNeHue No rybuHe ckBaXKnHbl. [pryeM MoLwHOCTb Takoro
HarpeBaTens [O/KHa U3MEHATbCS MIABHO B LUMPOKOM AMANa3oHe: IMHENHas MOLWHOCTb ero HUXKHel Yactu byaet 6nmska
K Hy/to, TOTAa Kak B MPUNOBEPXHOCTHOM YaCcTU MOLWHOCTb MoXeT gocTuraTb 70 Br/m.

PazpaboTia KOHCTPYKLMMN TaKOrO HarpeBaTeIbHOrO 3/1IEMEHTA ABSETCA C/IOKHENLWEN MHKEHEPHOW 3ajavel,

B 0CO6EHHOCTU NpU yyeTe KoMmneKkca TpeboBaHui, KOTOpble MPeabSBAAIOTCS K CKBAKUHHbIM KabensM. CneumanucTsl
MK «CCT» pewwnu 3Ty 3agavy u paspabotanu rubKunii CaMOHECYLMIA HarpeBaTe b C MepeMeHHOMN MOLLHOCTbIO, @ Tak)Ke
koMmnnekc Stream Tracer™ ans 3awuTbl ckBaknH oT ACIMO Ha ero ocHose.

Temnepatypa, °C

7 »
0 1 20 3 w0 PaspaboTanHbin B 'K «CCT» HarpeBaTenb

MMeeT 30Hbl MOBbILEHHON U MOHMXEHHOM
MOLLHOCTM, YTO MO3BO/MAET CYLLECTBEHHO
SKoHOMMUS CHW3UTb aHepronoTpebieHne cucTeMmbl
3NEKTPO3HEprUK oborpesa ckBaXuHbl. CreumanmcTbl
Ao 50% 'K «CCT» nepsbiMn B Mupe paspaboTanu
1 3anaTeHTOoBanM pelieHne no oborpesy
HedTaHOro ¢pnonaa B CKBaXKMHAX C MOMOLLbIO
TaKWX HarpeBaTenen.

200

400

Harpesatens ona komnnekca Stream Tracer™
BbIMOSIHEH MO KOAKCUaNbHOM CXeMe, MpuyeM
TENnno BblAENAETCS KaK 3a CYeT NpoTeKaHWs
TOKa B MPOBOAHUKAX, TaK U 33 CYET TOKOB,
HaBeLEHHbIX B CIOKHOM BHELUHEM MPOBOAHMKE.
[JaHHoe TexHuyeckoe pelleHve No3sonseT
NoBbICUTb 3PPEKTUBHOCTD TEMIOOTAAUN

OT HarpeBaTens B HebTaHOW dnouna, rno
CPaBHEHMIO C KNAacCUYECKMMU PE3UCTUBHBIMU
cucTeMamm anekTpooborpesa.

600

800

Tny6uHa, M

DHeprosaTpaTbl
1000 Ha C30

Touka

napaguHusauumn
1200 Pad u

PaspeneHue HarpeBaTens Ha 30HbI pa3HOM
MOLUHOCTM MPUBOANT K CHUKEHUIO YPOBHS
neperpesa ¢G1onAa U MOBbILEHNIO TEXHNKO-
3KOHOMMUYECKMX MoKasaTenen MECTOPOXKAEHUN.
[MprMeHeHWe opUrMHanbHOro HarpesaTtens

'K «CCT» c nepemMeHHoM no anvHe

NIMHEMHOWN MOLWHOCTbIO MO3BO/ISET CHU3UTD

=== )KuaxocTb, knaccuueckuin pesucTusHbiit o6orpes 3HepronoTpebneHune cucteMbl oborpeea
CTBOMa CKBaXXMHbI MpakTuyecku Ha 50 %.

1400

1600
= YXugkoctb 6e3 oborpesa

= TeMmnepaTypa o6pazoBanus ACMNO

=== JKuakoctb, o6orpes Stream Tracer™

OHeproappekTUBHOCTb MCMOb30BaHMA cucTteMbl Stream Tracer™
MO CPaBHEHMIO C PE3UCTUBHbIM Kabenem

Takve npenmMyuwecTtea Hoeow paspaboTkm K «CCTx», kak noebileHHas rMOKOCTb, MexaHnyecKkas NpoYHOCTb, a Takke
BO3MOXXHOCTb M3MEHEHUS TEMNOBbIAENIEHMS MO ANNHE, MO3BO/IAIOT UCMOMb30BaTh Halle pelleHne He TONbKO AN MPeaoT-
BpawweHus obpazosaHua ACIO B HedTaHbIX CKBaXKMHAaX, HO U A8 NPeaoTBpaLLeHns o6pa3oBaHMs ra3orMapaTos B ra30BbIX
CKBaXXMHax, AN oborpeBa NMOABOLHbIX TPYHOMPOBOAOB N Y4aCTKOB TPy6ONpOBOAOB B MECTaX NEPEX0OAa Yepes pekxy.






40% renna —
BO BHYyTpeHHeM
NpoBOAHMKE

CkuH-HarpeBaTenb
50 Bt/m

G
Tw=25°C
Knaccuueckuin
HarpeBaTesnb
50 Bt/m

i
< HKT
Tw=22°C
60% Tenna — CpaBHeHue adpdekTUBHOCTY Harpesa dnonaa rmbKUM CKUH-HarpesaTenem

BO BHELWHEM I'IepVIMeTpe W pe3ancTuBHbLIM kabenem

B otnnume ot knaccuueckmx cnocobos anekTpooborpesa rMbKunin CKMH-HarpesaTtenb pasmelnaetcsa BHyTpu HKT,
B HEMOCPEACTBEHHOM KOHTaKTe C HepTAHOMN XMUAKOCTbIO. DTo obecneunBaeT 6onblyto 3dpdekTUBHOCTb 06orpesa
Mo CPaBHEHUIO C APYTMMUN PELIEHUAMMN.

[ loBbILLEeHHasa TMOKOCTb

[ J

e MexaHmyeckas MPOYHOCTb

e BO3MOXXHOCTL M3MEeHeH WS TeriosbldeneHnA ro AJiMHe
[ J

OHEPrOPHEKTMBHOCTL

TexHuueckme xapaKTepUCTUKM HarpeBaTens
Ans oborpeea CKBaXKUH

HanpskeHne nuTaHms no 1kB

[nvHa HarpeBaTens no 1,5 km*

NvHenHas MowHoCTb £o 50 Bt/m

MuHMManbHas TeMnepaTypa MOHTa)a -25°C

MuHWManbHbIN paguyc nsrmnba He MeHee 400 MM

PaspasnuBatowee ycunue 80 12 kH (npu ckopocTu cnycka-nogvema go 0,25 m/c)
Pactarueatowee ycunue no 28 kH

lepmeTnuHoOCTD IP68

HarpegaTenb yCTONUMB K XMMUYECKUM COEAMHEHUAM, BXOASLLMM B COCTaB CbIpoi HedTu 1 XKUAKOCTAM,
NpUMeHsoWMMCS Mpu Bobblue HedTu.

HarpesaTtenb coxpaHseT paboTocnocobHOCTb: Npu BHelwHeM gasneHunn go 150 atMocdep 1 Temnepatype
HedTerazosom cpeabl fo 70 °C.

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

* B HacTosLuee BpeMs BeAyTCs pa3paboTKy HarpeBaTens AAUHOM 40 3-X KM.
“% NPW NONOXUTENbHON TEMMEPATYPe OKPY>KatoLeln cpeapl.



Stream Tracer™
Cucrema anektpooborpesa
HedTAHbIX CKBaXKMH

DHeproaddeKkTUBHOE pelueHmne
: -~ pnsa npodunakTukm n nukengaumm ACIO
B HedTAHbIX CKBaXKMHaX




Cucrema anekrpooborpeBa
HedTaHbIX cKBaXXUH Stream Tracer™ -
NyTb K CHU)KEHMUIO 3KCNTyaTallMOHHbIX
3aTpaT Ha Ao6biuy

K «CCT» 6onee 20 net ocHalaeT cucteMamm a3n1ekTpooborpesa 06beKTbl KpYMHENLINX POCCUNCKUX HedTerasosbix
Koprnopauui. B 6onbliMHCTBE NPOEKTOB Mbl BbICTYMaeM Kak OTPac/eBOM MHTErpaTop, KOTOPbI pellaeT BeCb KOMMIEKC
3a4au, CBA3aHHbIX C MPOEKTUPOBAHNEM, KOMMNEKTOBAHUEM, NTOTUCTUKOMN, MHCTaNAaLMEN U SKCMyaTauMeln cuctem
anekTpooborpesa. KoMnnekcHas akcnepTr3a aBASeTCA HalWWUM NPENMYLLECTBOM U NMPeACTaBAseT 3HaUYMMYO LLeHHOCTb ANs
3aKa34MKOB.

Pa3pa60T|<a YHUKanbHOrro Harpesarend c I'IepeMeHHOI;I no oanHe MOWHOCTbHKO CTana I'IepBOle ¢a30|?| Halwero npoekTa.
MbI cTaBunun nepeg cobomn 3ajavy — NpeanoXKnTb rOTOBYHO CUCTEMY, KOTOpPasd He n0Tpe6yeT oTBNevYeHna LOMNONHUTENIbHbIX
pecypcoB 3aka34M1KOB.

Mcnonb3oBaHue 3TOM cUCTEMbI HA OCHOBE MBKOro CaMOHECYLULEro CKMH-HarpeBaTens yBenMymMBaeT MEXPEMOHTHbIN
nepuog aKkcrayaTaLumm CKBaXKuHbl 1 NMoBbiwaeT 3¢ deKTUBHOCTb UCMO/b30BaHMS SHEPropecypcoB. TaknuM obpa3om, Hale
pelleHne No3BoNSET 3akazuyMKaM CHU3UTb 3aTPaTbl Ha SKCMyaTaLMIO CKBaXXMHbI U YMEHbLUUTb HEraTUBHOE BO3AENCTBME
Ha OKpY>KaloLLyto cpeay.

[na MoHTaxa 1 06cnyXXmBaHna CUCTEMbI
Stream Tracer™ ncrnonb3yeTca MOGUMbHBIN
KoMrnekc Ha 6ase aBToMob6UNS
MOBbILWEHHON NPOXOANMOCTU U CMYCKO-
noabeMHoro MexaHnsma. Cama cucrtema
COCTOMT M3 HarpesaTens Ans oborpesa
CKBaXXMH, CTaHLMW YNpaBfieHus, CUIOBOro
TpaHcdOpMaTopa 1 YCTbeBOrO W03a.

CxeMa paccTaHOBKM CMyCKONOABEMHOro 060pyAoBaHus
KoMmnnekca Stream Tracer™

CraHuusa ynpaBneHus HarpeBoM KOHTPONMpYeT paboTy Bceil CUCTEMDI U MO3BOJISET KaK B PYYHOM,
TaK U B aBTOMaTUYECKOM peXXxmMax:

°  OCYLLeCTBAATb W MpeKpaLlaTb MOAAaYY 31eKTPUYECKOro ToKa Ha HarpeBaTe/bHbIN 3/1IEMEHT;

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

*  KOHTPONIMPOBaTb HaMpsXXeHWNe, MPUOXKEHHOE K HarpeBaTe/IbHOMY 3/IEMEHTY;

°  perynupoBaTb TEMMNEepaTypy HarpeBaTe/IbHOro 3/1IEMEHTa B CKBaXMWHE;

*  OTK/IOYaTb HarpeBaTesb Npu OTKIOYEHUWN CTaHLMU ypaBaeHUs paboTol LieHTpobeXXHOro Hacoca;

*  N3MepsaTb TeMnepaTypy A06bIBaEMON XNAKOCTU B TEpMOKapMaHe, Bpe3aHHOM B HedbTecbopHbIl KONEKTOP;
*  N3MepsTb U perynnpoBaTb TeMMepaTypy BHYTPU repMeTUYHOTO WKada CTaHLMU yrpaBaeH s NpOrpeBoM;

*  aBTOMAaTWYeCKM OTK/OYATb CUIOBOW NycKaTeNb (CHUMaTb HaMpsKeHWe C CUNOBOro TpaHchopMaTopa
N, COOTBETCTBEHHO, C HAarpeBaTE/IbHOMO 3/1IEMEHTA) OT MPOMbILLIEHHOM CETU NPUY HaZIMYMM TOKA YTEUKM, @ TakXKe
ynpaBAsTb APYrMMU YCTPOMCTBaMU CUCTEMDI;

°  yuuTbiBaTb MOTpebneHme 31eKTpoaHepruu.
CriewumarnbHblil HarpeBaTesib C MOMOLLbIO MOBMIBHOrO KOMMIEKCa ANs YCTaHOBKM MOMELLAeTcsl BHYTPb HACOCHO-

KOMMpeccopHoW Tpy6bl. HedTb B ckBaXKMHe HarpeBaeTcs [0 TeMnepaTypbl, MpeBbilatoLLLel TeMnepaTypy KpUcTannmsaumm
napauHOB, YTO NPeAOTBPALLAET MNOSABAEHNE OTIOKEHWN.






SddexkTusHocTb Stream Tracer™:
NnpaKkTUYeCKMHU onbIT

SddexTrBHOCTL KOMMNekca Stream Tracer™ 1 HaOEXHOCTb BCEX €r0 3/1EMEHTOB MOATBEPXKAEHA OMbITHO-MPOMbILIIEH-
HbIMU UCTbITaHMsMU Ha Kasakosckom mecTopoxaeHun OO0 «/TYKOWM/T-MEPMbs». Komnnekc obecrnieunn ysennuermne
TeMrepaTypbl fobbiBaeMolrt HedTU Ha ypoBHe yCTbs ckBaxkmHbl oT +7 °C o +22,5 °C, obecrneums cTabunbHbi 4ebut
ckBaXHbl. [1pyn 3ToM sHepronoTpebneHne cnuctTemnl Ass NoaLepXKaHUSA ONTUMAbHON TeMMepaTypbl HedTU YMEHbLMIOCH
Ha 47% no cpaBHEHMIO C CUCTEMaMM NMoLOrpeBa Ha OCHOBE Kabensi MOCTOAHHOW MOLLHOCTM.

SnekTposHeprus, KBT — /|3MEHEHWE 3HepronoTpebnenus, KBT s CTAOUNBHbBIV 4EOUT HEDTH
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MapaMeTpbl HepTAHON CKBAKUHDIS

O6beM pobbisaeMoro dntounpa: 14,1 M3/cytin
O6beM pobbisaeMoit HedTu: 13,4 T/cyTkIM
O6bem pobbisaemoro rasa: 113,9 M3/cyTin
AunHaMnueckun Hanop: 872 M

DasneHune yctba ckBaxunHbl: 3,3 kr/cm?

BoaMoxHOCTb OTNyCKaHUA U NoabeMa
koMnnekca Stream Tracer™ > 10 pas

Taxum 0bpasom, cucmema obozpesa m IIYKO “n

cxsancut om I'K «CCT>» pemaem mﬁzzuy
npedomspaugernns obpasosanus ACIIO DakTryeckoe CHIKEHME
6 anepP203PPexmusHom pexcume, SHepronoTpebneHns Ha

He 0MMBACKAA YeA0BCHECKUEC U 6])€M€HHb[€ O
pecypc bl 3aKaA34UKA. / /







O Ipynne koMnaHum
«CneumanbHbie cucTembl
U TeXHONIOrUM»

[pynna komnanum «CrieumanbHble CUCTEMbI M TEXHOMOrMMU», ocHoBaHHas B 1991 rogy, — MexxayHapogHbIN nnaep B CO34aHMm
KOMIM/IEKCHbIX peLleHuii B 061aCTV MPOMbILWIEHHOTO 3nekTpooborpesa, 6e30MacHON ropoaCKON Cpedbl U JOMALUHEro
koMdopTa. BxognT 8 TOIM-3* MUpOBbIX Mpon3BoanTenei cucteM kabenbHoro oborpesa. [pynna pazpabatbiBaeT
MHHOBALMOHHbIE peleHns Ang HepTerasoBom, XMMMYeckom, [o6bIBaloLWeN, CTPOUTENbHOW, TPAHCMOPTHOW U APYTMX
oTpacnel MPOMbILLIEHHOCTH.

'K «CCT» BrntoueHa B mepeyeHb OpraHM3aLmii, OKa3blBaloLWMX CYLLECTBEHHOE BMsSHME Ha Pa3BUTUE POCCUNCKUX
oTpacnei NPOMBbILIEHHOCTU U TOPrOBAUN U ABASETCA UCMONHUTENEM rOCYAapCTBEHHOW MPOrpaMMbl MMMOPTO3aMeLLeHMs.
B 2016 rogy K «CCT» cTtana y4acTHUKOM npuropmuteTHoro npoekta MmHucTepcTea skoHoMUYeckoro passutusa PO
«[NopaepsKa YaCTHbIX BbICOKOTEXHOMOMMUYHbBIX KOMMAHUN-TMAEPOB» (MpoekT «HauroHanbHble YeMMUOHbI»).

B 'K «CCT» BxoaaT KOMNaHUM-AMAEPbI B CBOUX CErME@HTaX pbiHKa:

+ UrxnnHnpunrosas komnaHus « CCToaHeproMoHTaX» NpefocTaB/iseT KOMMIEKCHbIe pelweHus B obnactm
MPOMBbIWNEHHOTO N MHPPACTPYKTYPHOrO 31eKkTpooborpesa, TENI0N30NALMNN N 31eKTPOTEXHMKM, BKKOYas
NpoeKTUPOBaHMe, MOHTaX, LuedMOHTadK, aBTOPCKMNIA HaA30P, NYCKOHANaAKy; MPON3BOAMT 31eKTPOLMTOBOe
obopynoBaHue.

«  OKBbB «laMMa» 3aHMMaeTcs pa3paboTKoM 1 MPOU3BOACTBOM BCEX KOMMOHEHTOB MPOMbILLIEHHbIX CUCTEM
3nekTpooborpesa, B TOM YMC/ie BO B3PbIBO3aLLMLLEHHOM UCTMOMHEHUIN: CAMOPEry/INPYHOLLNXCS HarpeBaTebHbIX
Kabenen, kabenen NOCTOAHHOM MOLLHOCTU (PE3UCTUBHbIX), COEAMHUTENbHbIX KOPOBOK, MOHTaXHbIX 1 CUIOBbIX Kabenen,
creumanbHbIX HarpeeaTenien, a Takxke rmbKnx rodprpoBaHHbIX TPY6 13 Hep)KaBetoLLen CTanun.

« «3aeog CCT Tennbie Monbi» paszpabaTbiBaeT 1 NPOU3BOAUT LUIMPOKUIN aCCOPTUMEHT peLueHuii Ans KOMPpOPTHOM
1 6€30MacHOM KU3HW.

45000 1/ v

NPOU3BOACTBEHHbIX MNOLAAEN

SKCMOpPT NpoayKLUMN B

60 crpar 500 corpynrmikos

4 338003
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B 'K «CCT» BHeapeHa 1 ceptuduLmMpoBaHa cucTeMa MeHeXKMeHTa KayecTsa no ctaHgaptam [SO 9001:2015
n FOCT ISO 9001-2015. Hawa npoaykuns cepTrdurLmMpoBaHa Ha COOTBETCTBUE TPEBOBaHNSIM MEXAYHAPOLAHbIX
CTaHAapTOB eBponenckmMmn ceptnudmkaumoHHsimMum LeHtpamu: VDE, ATEX, SGS, Demko, NANIO CCVE, IEC Ex.

K «CCT» — kKpynHenwmnim poccmckmii pa3paboTumk 1 MOCTaBLUMK KOMMIEKCHbIX PeweHni B chepe NpOoMbILLIEHHOro
anexkTpooborpesa. CoBokyrnHas MpOTAXXeHHOCTb Tpy6ornpoBoaos, koTopbie oborpesatotcs cucteMamm [K «CCT,
npesbiwaeT 20 Toicay kM. [poTsKEeHHOCTb CBEPXAMHHBIX CUCTEM 31eKTpooborpesa Ha OCHOBE CKUH-3bdeKTa
cocTaenset 6onee 600 kM. MpombiwneHHbie cucTeMbl oborpesa Tpy6ornposogos u pesepeyapos K «CCT» paboTatoT
Ha o6bekTax MAO «lasnpomy, MAO «JTYKOWM/», OAO «HK Pochedts», MAO AHK «Bawredtby, MAO «TaTHedTb»,
MAO «TpaHcHedTb», AK «<AJTPOCA», Total n MHOrMX ApyrMx KOMNaHu.

Ham poeepsior

V/ " alllp
[A3POM TpaHcHedTbL Ly JIykKoumn POCHETb

YA y
ANPOCA ToTaL 4 TATNEFT BALUHEDTb

Cucrembl aHTMO6neaeHeHUs 'K «CCT» ycTaHOBNEHbI Ha TbicAiuax 06beKTOB, cpean koTopbix Bonblorn Teatp, Xpam
Xpucta Cnacutens, Mictopuuecknin mysen, locynapcteeHHas dyma PepepanbHoro cobpanus PD, LleHtpanbHbii 6aHk PD,
MaHexHas nnowanb, Mockea Cutu, TpuymdanbHas nnowans u MHorve apyrue.

K «CCT» senseTca uneHoM MOCKOBCKOM TOProBoO-npoMbiLLIeHHOM NanaTbl, AKaLEMUN 3N1eKTPOTEXHNUYECKMX

Hayk P®, Accoumaunn «Inektpokabenb», HIM «ABOK». Haww akcnepTbl ydacTBytOT B paboTe TeXHUYECKOro KOMUTETa
TK 403, MexayHapooHoW 31eKTpoTeXHNYECKON KOMUCCUN M KOMUTETa Mo cTaHaapTusaumnmn Poccuiickoro corosa
MPOMBIWNEHHUKOB U NpearnpuHnMaTenei.

2o000km 1000 20000

Tpybonposoaos oborpesatoTcs |—| poeK—l—OB DEaNM30BaAHHbIX NMPOEKTOB

HalWKMKM pelleHnAaMin NMPpOMbILLIEeHHOIo o6orpeBa
BbINONHAOTCH eXerogHo
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KpynHenwmnmn MonHbI umkn CobcTBeHHOe OpauH ns yeTbipex Muposoit LeHTp
B EBpone Npon3BOACTBa NMpOV3BOACTBO BCEX MUPOBbIX 3KcnepTu3bl, 6onee
npoussoauTenb 3N1eKTPONPOBOAALMX  TUMOB 3MEKTPUUYECKMX  Mpoun3BoamTenen ueTBepTU Beka
cucTeMm nnacTMacc u HarpeBsaTesnbHbIX cucTeMm B peanusaumu
anekTpooborpesa camoperynvpytowmxcs  Kabenein VNHAYKUMOHHOTO MeXAYyHapOLHbIX
no o6beMam Kabener co 100% anekTpooborpesa NpoeKToB
npoussoacTea® KOHTPO/IEM KayecTBa MPOTAKEHHbIX

Tpy6ornposoaos
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NonHbIK KOMNNEKE yenyr
B obnactTu anekrpooborpesa

Komnanus «CCTaHepromonTax» (BxoauT B 'K «CCT») — KpynHenwas MHXMHUPUHroBas KoMnaHus Poccum, koTopas 3aHu-
MaeTcs pelleHneM caMbixX pasHOO6pasHbIX 3a4a4 B 061acTu 31eKTPooborpeBa, TeNIOU30NSLUN 1 SNEKTPOTEXHUKM.

Bbicokum YpoOBeHb CcepBuCa, OTBel‘IaIOLIJ,VIIZ MeXXAyHapoAHbIM CTaHAapTaM Ka4vyecTBa, MHOTFONETHUI ONbIT U oTpacneBas
3KCrNnepTun3a, nepefosBblie TEXHONOINMN N eanHasa To4ka OTBETCTBEHHOCTU NMO3BONAKOT HaM pea/iu3oBblBaTb CaMble C/10XKHbIe
NpoeKTbl Ans pOCCI/IIZCI(VIX n 3apy6e>|<Hb|x 3aKa34ynKkos.

Haww knneHTbl Bcerna yBepeHbl B kauecTse U paboToCrnocobHOCTM YCTaHOBIEHHbIX CUCTeM, 6naroAaps KOMMIeKCHOMY
NnoAaxony W KOHTPOJIIO peannsaLmm NpoeKTa Ha BCeX CTaausiX.

Mbi pacnonaraeM nonHom MH$pPacTpyKTypor, HeO6XOAMMOM AN CO34aHUSA U BHEAPEHUS MHHOBALMOHHbIX MPOAYKTOB:
OT pa3paboTKmM [0 CEPUNHOTO BbiMyCKa U3A4eNUNA.

BecnnatHbie 6azoBble pacueTbl
U nporpaMMHoe obecneueHue

BasoBble pacueTbl npoBoasTCs AN oLeHKN obbeMa
VHBECTULMIA, HEOBXOAMMOTO i Peann3aLmnm NpoeKTa.
«CCTaHeproMoHTax» 6eCcnnaTHo BbINONHsSET 6a30Bble
pacyeTbl 1 NPeAoCTaBNAET 3aKa3unKy TEXHUKO-KOMMep-
yeckoe NpeasioxeHne C NpeABapUTebHbIM BbIGOPOM
060pyAoBaHUS U NPUMEPHOV CTOUMOCTbIO PaboT.

Mo 3anpocy 3aka3suuKa Mbl NpeAoCTaBNSEM MPOrpaMMHOe
obecreueHue, KOTOpOe YMpPoLWaeT NPOeKTUPOBaHMue Cu-
cTeMbl aneKkTpooborpesa. [porpamMma nossonser camo-
CTOSITeNIbHO OLEHWUTb HeOBXOANMbIV 06beM MaTepuranos,
onpefenuTb TEXHUYECKUE XapaKTePUCTUKM YCTaHOBKM
1 COCTaBUTb cnelmduKaumio Ans 3aKasa.

%

Yao6Has noructuka u 6bicTpas
AOCTaBKa

«CCTaHeproMoHTa» OCyLecTBASET OTrpy3Ky Npo-
LyKUMK B KpaTyaiiume cpokm 6naroaapsi WMpOKOMy
aACCOPTUMEHTY NPOAYKLMM U HaNaXKeHHbIM KOHTaKTaM

c nepeBo3uunkamu. Mbl o6ecneunBaeM A0OCTaBKy
HernocpeACTBEHHO Ha 06beKT A0 NGO TOUKM U BCeraa
rOTOBbI y4eCTb MoXenaHus 3akasuvka npu Bbibope TpaHc-
MOPTHOM KOMMaHUM.

Qﬁ

MpoexTupoBaHue u aBTOpCKMiA
Hap3op

Hanwnuvne cobctserHoro R&D-LieHTpa 1 koMaHab!
npoekTupoBLmnKos nossonsioT «CCTaHeproMoHTax»
BbIMO/HATb KOHCTPYKTOPCKO-MPOEKTHYIO OKYMEHTaLMIO
Ha BbICOKOM ypoBHe. Mbl ocylecTBIseM NpoeKTUpo-
BaHVe CUCTEM MPOMBILLNIEHHOTO 3N1eKTpooborpesa,
TEnNOBOM N30NALMN U CUCTEM SNEKTPOMNUTAHMUS Pa3iny-
HOTO Ha3HauYeHMsl, B TOM YMC/IE NS B3PbIBOOMACHBIX 30H.
Cpenu Hawwmx ycnyr — aBTOpCkui Haasop ans obecne-
UEeHWsl COOTBETCTBUS CTPOUTENbHBIX U aPXUTEKTYPHBIX
NapaMeTpOB MPUHSATBIM MPOEKTHBIM PeLLEHUSM.

MoHTax «noa kKnou»

Mbi ocyliecTBSEM MOHTaX W MYCKOHaNaaKy cUcTeM
3neKkTpooborpesa, oblime 31eKTPOMOHTAaXHbIe paGoTbl,
NycKOHanafKy 31ekTpoo6opyAoBaHMs C Nocieayto-
el caayeit akcnyaTUpyloLeln opraHmsaumm, a Takoke
paboTbl Mo MOHTaxy Tennousonsumu. Beicokoe
KayecTBO MOHTaXa 06ecrneynBaeTCs 3HaUNTENbHbIM
OMbITOM 1 BLICOYAWLINM YPOBHEM KBaNUGUKaLIMK HALIMX
CMeLnanmncToB, MetLLMX A0MYCK K S1eKTPoyCTaHOBKaM
no v ebiwe 1000 B,V n IV rpynn snektpo6esonacHocTn
1 aTTeCTOBaHHbIX MO NpasuiiamM 6e30MacHoOCTV nNposeae-
HUsi paboT Ha BbicoTe.

&

TexHuueckas noaaepxkau o6yl-|eHue

Kak akcnepTbl B 061acTh CCTEM NPOMBILWNEHHOTO
3/1eKTPOO6OrpeBa, peLeHit NS CTPOUTE/NbCTBA M N1eK-
TPOMOHTXKHbIX PabOT, Mbl KOHCYNBTUPYEM K/IMEHTOB

M0 TEXHNYECKMM BOMPOCaM W MOMOraeM UHANBUAYabHO
noao6patb 060pyAoBaHMe 1 KabesbHble CUCTEMbI SneK-
Tpooborpesa ana kaxaoro npoekta. «CCTaHeproMoH-
TaX» B3aVMOAEMCTBYET C KPYMHENWMM MPOEKTHBIMM
VHCTUTYTaMM U UHKUHUPWHIOBbIMU KoMNaHusMu. Ecnn
MOHTaXX BbINOMHAETCS CUNAMW 3aKa3umKa, Mbl MPOBOAUM
obyuyeHue NS ero CneLmanucTos.

y 4

PacwupenHas rapaHTus u cepemcHoe
o6cnyxusaHue

HagexHocTb cuctem anexktpooborpesa K «CCT»

1 NocTaBnsieMoro o6opyAoBaHVs NO3BoNsSeT Npeanarath
HallMM 3aKa34ymKaM NPOANEHUe rapaHTUM 1 obCyxmBa-
HYS A@XKe Nocie OKOHYaHUs rapaHTuitHoro cpoka. Komna-
HVS AAeT rapaHTMIo Kak Ha MPOAYKLMIO, TaK U Ha BeCb
KOMrNeKC NMpoBeeHHbIX paboT.

Ha nio6bom sTane BeaeHVs NpoekTa Halww cneuuanucTbl
KOHCY/IbTUPYIOT 3aKa3u41KOB MO BOMPOCaM 3KCnayaTaumm
cucTeMm anekTpooborpesa, Npu HEOGXOAMMOCTM onepa-
TWUBHO Bble3)kas Ha O6bEKT, YTO MO3BONAET CIKOHOMUTD
BPEMs 1 pecypcbl 3aKa3umka, MUHU3UPOBATb BbIHYXKAEH-
Hble MPOCTON 060PYAOBaHUS.
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