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100 neT onbiTa pagu
Ballero ycnexa.

Bbl 13Bne4yéTe BbIroAy, MCMNonab3ys onblT koMmnanun MWM B obnactu
pa3paboTKM TEXHONOTWMA ra3oBbIX ABUratenei u BblpaboTku 3Hepruw,
KoTopbln npuobpeTancsa komnavverr MWM Ha npotsxernunn 150 net. Byayun
yacTblo kopnopaunun Caterpillar Inc., mbl ¢ 2011 roga obnagaem goctynom
K MeXAyHapoLHbIM 3HAHMAM 1 pecypcaM, KoTopble byayT BaM nonesHsl npu
pa3paboTke WHAMBUAYaNbHBIX KOMMEKCHbIX pelueHuin. Bocnonb3yitech
Be3onacHOCTbIO M OMbITOM CNEeLManncToB, 3a MaevyaMm KOTOpbIX ThiCAYM
YyCTaHOBJNIEHHbIX arperatoB Mo BCeMy MUpY, CHyXalux nNpuMepoM
NPON3BOAUTENBHOCTU U HAAEXHOCTU.

R G s Ot B 17w rias SRRl

i

T
LI T um:w - .

e —

CL -4 E (1 (39




Lindposoe byayuiee
HpOM3BOﬂMTeﬂbHOCTM. -2 ik

Bnaropaps MWM Digital Power sHepreTuyeckuii pbiHOK BCTynaet
B HoByw 3noxy. Camble coBpeMeHHble AeTanu B cCoveTaHun C A

WHTENNeKTYyanbHOW N HaJEXHOM CMCTEMON aHann3a AaHHbix obecnevat R
NOBbIWEHWE MPOM3BOAUTENBHOCTA MPW MPOBEAEHUU TEXHUYECKOIrO i . .r
obcnyxwmBaHua 1 akcnnyaTaunn Bawmx yctaHoBoOK. ' ? BT Py
lazonopwHeBble yctaHoBkn MWM cepun TCG 3016 - a10 bonbue 5
poa'

YeM MpoCTO fasfbHeiiliee YCOBEPWEHCTBOBAHME YXe WCMbITaHHbIX ARt
rasosbix arperatos MWM. Boneé_;Tloro, HOBble Tra30MopwHesble s : o |
YCTaHOBKYW M KOMMJIEKCHbIE PeLUEeHNS Fn-p:eBoc.xo,gHb AprUcnocobneHs k - !
TpeboBaHMAM NpPOMbIWIIEHHOCTH _4:.0-14'_ W3MEHUBLIMMCS PaMOYHbIM '

yCNoBMAM AMHAMNYECKOTO :—)Hepr'e;ﬂ/lq'éc_l{prlb pbIHKa B 3M0Xy rnobanbHbIX

MPOM3BOACTBEHHbIX LLEMOYEK, U MPK 5TOM OHU pa3paboTaHbl MOIHOCTbI0
¥ r et ¥

Mo-HOBOMY.




TCG 3016. HOBbIW.

Hapé>xxHbin. MponssogutenbHbin. Ludposon.

CeHCOpHble TEXHONOTUN B COHETaHUM C LMPPOBON CUCTEMOM yNpaBaeHUS
reHepatopHou ycTaHoBko TPEM obecneyat BbicouyaniLyo MpoM3BOAUTENBHOCTD U
3KCMAyaTaLMOHHY FOTOBHOCTb. YAyYlleHHas cucTema ynpasiaeHus 4oMBOM Macna,
a Tak>Xe ONTUMU3MPOBaHHbIE LMAVHAPEI M TypboKoMnpeccopbl CayxaT NpYMepoM
MPOYHOCTM M HAAEXHOCTM B IKCMayaTaLum.

MWM POWER




= BbiCcIni ypoBeHb NPOM3BOAUTENIbHOCTU B CBOEM
KJlacce MOLLHOCTH

¥ snexTpudeckunin KNO - o 43,5%

¥ BbICOYANLLINIA ypOBEHb PEHTAbENbHOCTH 38 CYET
MaKCUMaNbHO HM3KMX MPOM3BOACTBEHHbIX 3aTpaT

¥/ Gosnblue NPOM3BOANTEILHOCTH 3@ CYET UMBPOBOTO
ynpaBieHNsa NOTOKOM FroptoYei ra3oBo cMecH,
XapaKkTepU3yoLWeroca ManbiMy NoTePAMH

= OI'ITVIMVIBVIPOBaHHOE nOTpEGﬂEHMe CMa304HOro Macna

¥ camoe HM3Koe NoTpebiieHne CMa3oyHOro Macsa B
cBoéM knacce: <0.1 r/kBT an

o yBeJ/IN4eHHble MHTEepBaJibl 3aMeHbl MacCJla
il BMOHTI/IpOBaHHbIVI Bak co cBEXWUM CMa304YHbIM MacsioM

= KoHuUenuus arperaTos c NoACOeAUHUTENIbHbIMU
$dnaHuamum

¥ MacnaHbil bak 1 BMOHTMPOBaHHbIN Bak ana gonmsa
Macra B TeyeHue CyToK

¥/ Hecyulas pama c Bubponsonauneit obecrnedunsaer
CHMXEHMe 3aTpaT Ha yCTaHOBKY 1 bonbluyto
HafEXHOCTb B MpoLecce akcnnyaTaumm

¥ MHTErpupoBaHHbI B arperat yBeNnyeHHbln 06bEM
baka cMa3o4Horo macna

il NHTEerppupoBaHHad CMcTeMa ynpaBiieHna JOJIMBOM
Macina

= YcoBepLIeHCTBOBAHHbIN TypboKoMnpeccop A LWNUPOKUX
BO3MOXXHOCTEW 3KCnyaTauum

il yBeJINYEHHbIE MEXCEePBUNCHbIE MHTEPBAJlbl

o paCLIJI/IpeHHbIIZ LVana3oH TeMnepaTtypbl BMyCcKkaeMoro
BO3OyXa

Bonee Bbicokas akcniyaTaLuMoHHasa FOTOBHOCTb U
YBENINYEHHbIN CPOK CNy>X6bl

¥ ONTUMU3NPOBAHHLIN MPOLIECC FOPeHWs ToNInBa 3a
CYET PaBHOMEPHO 3arpy>XeHHbIX LMAVHAPOB

¥ ONTUMU3NPOBAHHbIN NPOLLECC FOPEeHWs TOMIMBA C
bonee HU3KNUM NWMKOBBLIM AABIEHNEM

¥ Bonee nnasHasa paboTa arperata npu yMeHblWeHHOM
BMbpauum

MakcrMMyM HapeXXHOCTH
¥ OYyeHb xopoLLo paboTaeT B «0OCTPOBHOM» pexXmnmMe

TPEM - HoBad cuctema ynpaBneHus

¥ npocToi nHTepdeic «yenoBek-MalinHa»

¥ MOMHOCTbIO MHTErPUPOBAHHbIN AUCTAHUNOHHbIN
noctynf

¥ paclmnpeHHbli 06bEM GYHKLMIA, Hanpumep,
CMHXPOHM3aL s, CUI0BON BbIK/IOYATENb U CUCTEMA
ynpaBneHus anekTpocTaHumen



I3BnexkaunTe BbIroQy
n3 1CG 3016!

CBs>kKnTecb C HaMu:
www.mwm.net unu info@mwm.net

Hpel/IMyl_l_LeCTBa B aKCIJlyaTal i
N BblCOKa4 peHTa6€ﬂbHOCTb.

Bonee Bbicoknn KMNAa

Beicwunin ypoBeHb peHTabenbHOCTM B CBOEM KflacCe MOUWLHOCTM - 3a cyeT
YHUKaNbHOro coYeTaHUsa AJIMTENbHOrO CPoOKa 3KCMNyaTauuu [O NpoBeAeHMs
kanuTanbHoro pemorTa (80.000 MoToYacoB Ha NpMpoaHOM rasel 1 BbigawLLerocs
KNL (snextpuuecknin KNMO go 43,5 %).

Bonee HU3KKI pacxop TonaunBa
O) 3a cyéT bonee Bbicokoro KIMJ v BO3MOXHOCTN MCMONb30BaHUS
pa3HbiX BMAOB TONAMBA

* YMeHbLieHne 3aTpaTt
/‘ 3a CyerT yBeJIM4eHNA MEXCEPBUCHbBIX MHTEPBAJIOB U bonee

LINTENIbHOIro CpokKa CJ'Iy>K6bI

» Bonee Hn3koe noTpebneHne cMa3zoyHoOro Macna
é Be,ELéT K boJlee HU3KUM NMPON3BOACTBEHHBIM 3aTpaTaM

Bonee gnuTenbHbIM CPOK IKCMyaTaLun
obecneynBaeTcqa bosiee BbICOKOW HAaAEXHOCTbIO M AOCTYNHOCTbLIO




[a30BbI auratens 1CG 3016:
YcnewHaa akennyaTtaung.

O6beaAMHEHHbIE rOPOACKMe 3NeKTPoCcTaHL MK

B . bBap-Onbpecno (FepmaHus)

Xonbrep Xepubepr, oTBeTCTBEHHOE JIULO Ha rOpPOACKUX
anekTpocTaHuuax: «Ocoboe npeummywecTso yctaHosok CES
npomssonctea MWM cocTtouT B TOM, UYTO OHM NO3BONSAIT
OYeHb XOpOLIO Ppeann3oBaTb WHAMBWAYyaNbHble MOXeNaHus
KnveHToB. Bcex ybexpaeT BO3MOXHOCTb ewé bonbluero
noBbIWeHNs 1 el Toro xopolle peHTabenbHOCTM arperata 3a
CYET OpueHTauUUnN Ha MHAMBKUAYaNbHble NOTPpebHOCTH KMeHTa.
YMeHblieHHoe noTpebneHne cmasouHoro Mmacna (< 0,1 r/kBT)
TakXe MO3WTUBHO 3aMeTHo. Ecnu paHblue MHTepBan 3aMeHbl
mMachna cocTtasnan npnbnmsmntensHo 2.000-3.000 mMoToyacos, TO
ceivac 3ToT nokasatenb y TCG 3016 cocTaBnsetr npumepHo
5.000 mMoToY4acoB; 370 03Ha4YaeT Heobxo4MMOCTb 3aMeHbl Macsa

npubnn3nTenbHo OAWMH pa3 B roA. 3TOT ra3onopLueBbll
arperaT WCKJIOYMUTENbHO HaAeXHbln ¢ bonee LANTENbHbIM
CPOKOM CNyXBbI».

MWM TCG 3016 | BeegeHue B skcnnyaTauuio: 2016

Buoraszosas yctaHoBKa B r.BeHTopde (FepmaHus)

Hopb6epTt Xak, nmonb3oBaTenb arperaTta: «[a3omopliHeBble
arperatel TCG 3016 akcnnyatupyeTcs Ha MOEM MNpeanpuaTum
Wb HECKONIbKO MeCcHLeB, 1 § MOTy CKa3aTb, YTO OH SBARETCH
ONA MeHs camMbiM 3deKTMBHbIM Ha pbIHKe, MOCKONbKY ANS
CBOEro KkJjlacca MOWHOCTM OH noTpebnseT nopasnTesnbHO
Mano Tonnuea (6unoras). Jsuratens npeBoCxXofHO HacTpoeH
M paboTaeT HeobblYHO TWUXO. yXe BWAEN MHOro nNofobHbIX
arperaToB [Apyrux npou3BoaMTeneil, HO 3TOT arperaT
AEeVCTBUTENBHO NMPOAYMaH Ha BbiCOYaWLLEM YyPOBHe, U APYIUM
npov3BOAMTENAM TYyT eCcTb 4YeMy mnoyumTbcd. Hosenwas
pa3pabotka MaHreiima TPEM penaet ynpaBneHue gBuratenem
bonee addekTnBHLIM. CricTeMa ynpasneHua TPEM npepnaraet
bonblwe BO3MOXHOCTEN CUMTbIBAHWS AaHHbIX O ABUraTene,

YTO B AafIbHENLLEM YyAYyYLLINT GYHKLMOHMPOBAHME YCTAaHOBKM».

MWM TCG 3016 | BeepeHue B 3kcnayaTtauumio: 2016



TPEM. [lyTb B undppoByto 3Moxy.

MocpepcTBOM KOMMAEKCHOW LMUGPPOBON CUCTEMbl YyNpaBieHUs 3NeKTpocTaHuuen
TPEM (Total Plant & Energy Management) kopnopauus MWM 3agaéTt HoBbIM cTaHAapT
ynpaBieHUs S3HepreTU4eCKMMM peLleHnaMM.

Cuctema ynpasnenus TPEM ncknioyaeT HeobxoAMMOCTb B AONONHUTENBHbIX CUCTEMAX
yrnpasfieHns, NoCKoNbKy BCe AaHHble 3NeKTPOCTaHUMM NocTynaoT B 0bLlylo cuctemy
ynpaBneHus arperaTom 1 obopygoBaHuneM anekTpocTaHumun. OnTuManbHoe ynpaBneHue
3neKTpocTaHumen obecneynBaeT BbICOKYO peHTabenbHoOCTb bnarogaps LeHTpanbHOMY
ynpaB/ieH1Io 1 aBTOMaTUYECKOMY peryampoBaHuio.

CucteMa MAET B HOry co BpeMeHeM: peHTabenbHas, 3¢ peKTUBHAA U KOMMIEKCHas

= EQMHbIY noNb30BaTeNbCKUM MHTEPdEncC = TexHonorus obecneyeHunsa 6esonacHocTm

¥ KoMMekcHas cucTeMa yrnpasieHuns ¥ CoOTBETCTBYET HOBENLWMM CTaHgapTam
3N1eKTPOCTaHLUMeEN N €€ HacTponKaMu 1ISO 27001

o 3neKTpoLent 3alUTbl 419 MOHUTOPUHIA
= [lucTaHUMOHHOE ynpaBsieHne sneKTpocTaHumm (cepTudunLMpoBaHo

¥ OMCTaHUMOHHOE yNpaB/eHne aNeKTpocTaHumen Cotosom paboTHiKos TexHnyeckoro Haasopa
Ha MecTe 1 Yyepe3 VPN-coeaguHeHne lepmanmn, TUV)
nocpefCcTBOM peLleHns C CUCTEMOW
BM3yanmsaumnm gaHHbix «IPEM Remote Client»,
4TO NpeAoCcTaBNsfeTCHd B KOMMaekTe
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¥ C noMowybio cucteMbl ynpasneHus TPEM Bbl MoxeTe
pa3pabaTbiBaTb CBOU COBCTBEHHbIE pELLEHUS C YH4ETOM
MHAMBUAYaNbHbIX NoTpebHocTen

¥ WHTerpupoBaHHas onepaunoHHasi cucTeMa
yHMBepcanbHa A5 BCEX CTaHAAPTHbIX
pexunmoB paboTel

¥ UHAMBMAYyanbHble peleHuns 3a CYET
pa3Hoobpa3Hoi GYHKLMOHANBHOCTH

g OnTumMmnsaums Q JKcnnyartauums

¥ Bbicokas
peHTabenbHOCTb
33 CYET ONTUMANbHOM
CUCTEeMbl yNpaBieHuns
3/1eKTpOCTaHumewn

« CucTeMa ynpasneHus
LaHHbIMU U UX aHanu3
obecneymnBatoT MHGoOpMaLmio
409 ONTUMKU3aL MK paboTbl
31eKTPOCTaHUMM

# XKypHan uctopuu paboThbl ¥ TexHu4eckue

el o ol b -4

arperarta
MO3BOJTAET BbIXOOAUTb

E=y pelleHns c y4éToM

MHANBUAYaAJbHbIX

W3 CUCTEMbI U MosyYaThb — notpebHocTein
JOCTYN K N06bIM laHHbIM | £ | .
paboTbl B TeyeHne BCErO ; / penoctasnser
KM3HEHHOr0 LMK ) | - _— BO3MOXHOCTb
arperaTa A [— ANCTaHLMOHHOTO
nepudepuinHoro v/ ynpaBneHus u
obopypoBaHus - ' | : MOHUTOpUHra
aneKTpocTaHuuen

MUcnonb3oBaHue Bcero
noTeHumana arperata
nnda obecneyeHus
MaKCUMalbHOM
HadEXHOCTU B
akcnnyaTauum



TexHnyeckme noka3zatenn 50 [y

Tun pBuraTtens TCG 3016 Vo8 V12 V16
JvaMeTp umnuHapa/xon nopiuHs MM 132/160 132/160 132/160
Pabouunii 06bEM am® 17,5 26,3 35,0
KonnuyectBo 06opoToB MUHT 1.500 1.500 1.500
CpenHssi CKOPOCTb NOPLUHS m/c 8,0 8,0 8,0
Onvua? MM 3.100 3.830 4.200
WupunHa" MM 1.780 1.780 1.780
BbicoTta” MM 2.150 2.150 2.150
Bec arperaTta B Nopo>XHeM COCTOSIHUM KT 5.720 7.000 8.070

MpuMeHeHMe Ha NpUpoOAHOM rase

NO, < 500 mr/Hwm?”

Tun pBuraTtensa TCG 3016 V08 V12 V16
AnekTpuUyeckas MoWHoCTh kBT 400 600 800
CpenHee adppeKTUBHOE faByieHne bap 18,9 18,9 18,8
TennoBas MowWHOCTbL % +8% kBT 404 618 821
AnekTpuyeckun KNg? % 43,1 43,3 43,5
Tennosoi KN4 ¥ % 43,6 44,6 44,6
06wwmin Kng® % 86,7 87,9 88,1

MpuMeHeHne Ha buorase

NO, < 500 mr/Hwm?” MuHuManbHas TennoTeopHas cnocobroctsb H =50 kBT/Hm?
ras cTouHbix Bog, (65% CH, /35% CO,)

broras (60% CH, /32% CO,, octatok N,)

cBanouHblii ras (50% CH, / 27% CO,, octaTok N,J

Tun pBuratens TCG 3016 Vo8 V12 V16
AnekTpuyeckasa MowHocTh? kBT 400 600 800
CpenHee 3pdeKTUBHOE faBneHue bap 18,9 18,9 18,8
TennoBas MowHOCTb % +8% kBT 394 599 791
AnekTpuyeckuin KN4 % 42,8 42,9 43,1
Tennosoin KN4 ¥ % 42,2 42,8 42,6
06wmn Kng? % 85,0 85,7 85,7
1) Pasmepbl npu TpaHcnopTMpoBKe arperata; cieayet 3) CornacHo IS0 3046-1npu U= 0,4 kB, cosphi=1,0 npu 50 My, [laHHble AN NpUMeHeHUs Ha 0coBbiX BUAAX rasa v npuMeHeHns
YYMTHIBATb OTAEJbHO YCTAHOBIEHHbIE AeTau. Npv MeTaHOBOM Yucie nokasatesb 70 Ans NpUMeHeHus Ha Ha iByX BUAAX rasa npefocTaBisioTCs Mo 3anpocy.
2) NO, <500 Mr/Hwm?; oTpaboTaHHbie rassbl B CyxoM Bufe NpUpoLHOM rase v nokasatenb 134 (ras cTounbix Boa) ans
npn5%0,. npuMeHeHus Ha 6uorase. [aHHble B 3TUX IMCTaX C TEXHNYECKMMU NoKasaTeNnsaMu
4) OxnaxpeHue oTpaboTaHHbix razos o 120°C npu npeAocTaBAATCA TONbKO A1 UHPOPMALUN U HE ABASIOTCS
npuUMeHeHun Ha npupofHoM rase u ao 150 °C npu rapaHTMpoBaHHbIMU NapaMeTpamu. Onpegensioliee

npuMeHeHUn Ha 6buorase. 3Ha4YeHne NMeT AaHHble B NMpeasloXeHUun.



TexHnyeckme noka3zatenn 60 [y

Tun pBuraTtens TCG 3016 Vo8 V12 V16
JvaMeTp umnuHapa/xon nopiuHs MM 132/160 132/160 132/160
Pabouunii 06bEM am® 17,5 26,3 35,0
KonnuyectBo 06opoToB MUHT 1.800 1.800 1.800
CpenHssi CKOPOCTb NOPLUHS M/c 9,6 9,6 9,6
Onnua" MM 3.100 3.830 4.200
WupunHa" MM 1.780 1.780 1.780
BbicoTta” MM 2.150 2.150 2.150
Bec arperata B NOpo>XXHEM COCTOAHUU KT 5.720 7.000 7.700

MpuMeHeHMe Ha NpUpoOAHOM rase

NO, < 500 mr/Hwm?”

Tun pBuraTtensa TCG 3016 V08 V12 V16
AnekTpMUyeckas MoLWHoOCTh kBT 400 600 800
CpenHee adppeKTUBHOE faByieHne bap 15,8 15,7 15,7
TennoBas MowWHOCTbL +8% kBT 427 648 856
AnekTpuyeckun KNg? % 421 42,4 42,6
Tennosoi KN4 ¥ % 45,0 45,7 45,5
06wwmin Kng® % 87,1 88,1 88,1

MpuMeHeHne Ha buorase

NO, < 500 mr/Hwm?” MuHuManbHas TennoTeopHas cnocobrocTsb H =50 kBT/Hm?
ras cTouHbix Bog, (65% CH, /35% CO,)

broras (60% CH, /32% CO,, octatok N,)

cBanouHblii ras (50% CH, / 27% CO,, octaTok N,J

Tun pBuratens TCG 3016 Vo8 V12 V16
AnekTpuyeckasa MowHocTh? kBT 400 600 800
CpenHee 3pdeKTUBHOE faBneHue bap 15,8 15,7 15,7
Tennosas MowHOCTb % +8% kBT 414 627 827
AnekTpuyeckuin KN4 % 41,7 41,7 41,9
Tennosown KMNA3 % 43,3 43,6 43,3
06wmn Kng? % 85,0 85,3 85,2
1) Pasmepbl npu TpaHcnopTMpoBKe arperata; cieayet 3) Cornacho IS0 3046-1npu U= 0,48 kB, cosphi= 1,0 npu 60 [laHHble AN NpUMeHeHUs Ha 0coBbiX BUAAX rasa v npuMeHeHns
YYMTHIBATb OTAEJbHO YCTAHOBIEHHbIE AeTau. [, pv MeTaHOBOM Yucne nokasatenb 70 AN NpUMeHeHUst  Ha ABYX BUAAX ra3a NpejocTaBsioTCs Mo 3anpocy.
2) NO, <500 Mr/Hwm3; oTpaboTaHHbie rasbl B CyxoM BuAe Ha NpupofHOM rase v nokasartesnb 134 (ras cTouHbix Boa)
npn5%0,. AN TpuMeHeHns Ha brorase. [aHHble B 3TUX IMCTaX C TEXHNYECKMMU NoKasaTeNnsaMu
4) OxnaxpeHue oTpaboTaHHbix razos o 120°C npu npefocTaBAAOTCA TONbKO A1 UHPOPMALUN U HE ABASIOTCS
npuUMeHeHun Ha npupofHoM rase u go 150 °C npu rapaHTMpoBaHHbIMU NapaMeTpamu. Onpegensioliee

npuMeHeHUn Ha 6buorase. 3Ha4YeHne NMeT AaHHble B NMpeasloXeHUun.
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