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CtaTucrtnyeckas MpuHaTue G
o U3Hec-aHanuTUuKa
aHanuTuKa peweHun
COGNOS Bl
(SPSS Modeler) (SPSS ADM) ( )

XpaHVIHVILI.I,e dHaJINTU4YeCKUX AaHHbIX

(Pre-built data schema for storing quality, select machine and prod data, configuration)

L]

MHTerpaumoHHas WIMHa

(Message Broker)

MoTokn AaHHbIX EAM System

ACYTH (InfoSphere

Streams)

(Maximo, SAP nT.4.)

PMQ
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MporHo3Hoe o6cnyXxXuBaHue m ynpaBneHMe Ka4ecTBoMm !

BbloeneHne 3akoHOMepPHOCTEN

B onepaTmMBHbIX AaHHbIX O onpeueneva BepOFlTHOCTI/I
HambonbLlUEro pucka nepepacnpeneneHna pecypcos
00 Moe20, KaK 8eposiImMHOCMb CMaHOo8UMCS
pearibHoCmbto

© 2016 IBM Corporation
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Obnactn npumeHeHnss PMQ

= CoBeplUeHCcTBOBaHMe pa3BeaKn, 4006bl4n, NPOM3BOACTBA

* CoKpalleHWe HennaHoBbIX NPOCTOEB

" ONTUMM3aUMSA PEMOHTOB 060pYyA0BaHUA, COKpalleHWe 3aTpar

" OnpeaeneHne onTUManbHbIX YCNOBUIM 3KCNAyaTaumMm obopyaoBaHus,

" Pa3paboTka 060CHOBAHHbIX NEePCNEKTUBHbIX N1aHOB NPOBEAEHUA KannUTaibHbIX U TEKYLLMX
PEMOHTOB

© 2016 IBM Corporation
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SmarterAnalytics CoBeplueHCTBOBaHUE pa3Beaku U 4o0ObIYK

AmMepurKaHckas HedbTerasoBast KOMNaHUs aHanM3MpyeT JaHHble B peanbHOM BPEMEHU AONS
NpeaoTBpaLLeHNs Konnarnca CKBaXknH, BbI3BAHHOMO CIMLLKOM ObICTPOW 3aKaykol M30bITOYHOro napa

HUFF (Injection phase) SOAK (Shut-in phase) PUFF (Production phase)
Days to Weeks Days Weeks to Months

Dissipating
Heat
Thins

npenoTBpallaa Komaric CKBa>KHbl

MakcnmMmusauma BbIpy4YKu
npu obecnevyeHnn 6e3onacHOCTU

Llenb npoekTa: NpenoTBpalleHne Konnarnca ckBaXknH, BbI3BAHHOMO CIULLKOM ObICTPOM 3akaykol n3bbIToYHOro napa.

PeweHue: CbHop, nHTerpaumns n aHanms 0onbLoro ob6bema gaHHbIX C CEHCOPOB B CKBaXkMHaX U A0ObLIYHOMO
obopynoBaHua B peanbHOM BpeMEHW Ars 3abnaroBpeMeHHON naeHTudnkaunm npobnem v npeaorepaLleHuns
KaTacTpodbl.

© 2016 IBM Corporation
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CoBeplLUeHCTBOBaHUe pa3BeaKu U A00bIYM

Mmob6anbHas HedpTerasoBasi KOMNaHUA yBenu4Yuna BbIPy4ky Ha MUNNMOHBLI 4ONNAPOB 3a CYeT
MCNONb30BaHUA UCTOPUYECKUX AaHHbIX U PMQ ans onTuMmnsauum aedbuta CKBaXXuH

nonyydeHa npubbinb 3a cyeT
onTuMm3aumnm 12 ckBaknH

BbIMOJSTHAETCS BblYMCNEHNE
peXnMoB N ba3 — COKpaTUNoCh
¢ 30 mnH go 0.7 cek

97% TOYHOCTb
NPOrHo3a HegoCTaTO4YHOWN

npon3BoanNTENIbHOCT CKBa>XUHHbI,

4YTO NO3BOMNSAET CBOEBPEMEHHO
NPUHATL HeOBXOaMMblE Mepbl

Mpobnema: onsa obecnevyeHns BbICOKON NPOn3BOAUTENBHOCTM CKBaXXMHbl HEO6xoaMmo nogobpatb
ONTMMarnbHbIN peXnm aedbuta, KOTopbIM ONpeaensieTca AaBneHNEM U TEMNEPATYPOn B CKBAXMHE.
KomnaHus ncnonb3yet nporpammy Prosper, paspaboTtaHHyto Petroleum Experts, 4ns pacyeToB pexnmMonB
n pas, koTopble N onpeaenstoT 4ebut. Mogens Prosper — 310 YacTb MHOOPMaLUOHHOW CUCTEMBI,
pa3paboTaHHOM KOMNaHMEN ONS MOHUTOPWUHIa akTUBHbIX MECTOPOXAEHWN, BbISIBIIEHUS Npobnem u
3anycka rnpoLeCcCOoB MO UX PELLUEHMIO.

Mpouecc, ogHako, bbinT MeaneHHbIn 1 BonesHeHHbIN. o Ton NpUYNHE, YTO KOMNaHUA BypuUT K
9KCNnyaTupyeT TbICAYN CKBaXKMH. bonbLuon o6bem pacyeToB Aenaet 3agady cnoxHown. bonee Toro,
OaHHble JOMKHbI 6bITb COOpPaHbl BPYYHYIO M3 pasHbIX MCTOMHUKOB, YTO MOXET 3aHMMaThb 40 6 mecsues. U
paxe nocne cbopa gaHHbIX, pacyeTbl 3aHnMatoT 30 MUHYT Ha CKBaXKMHY. TeM BpeMeEHeEM,
HeadheKkTMBHAs CKBaXKMHA NPUBOAUT K HELOMOy4YeHHOW Npubeinun, T.K. He paboTaeT Ha NMKe CBOEero
noTeHumana.

PeweHune: OCHOBLIBasICb Ha MHMLMATMBE NO NPUMEHEeHN0 bonblumnx JaHHbIX 1 AHANNTUKK K BU3HecC-
3agadam B BP[1, komnaHus nccnegosana 3agady pacyeTta pexmMoB 1 das ¢ Lernbio MUHUMU3NPOBaTb
BPEMS, B TEYEHNE KOTOPOro CKBaXKMHbl paboTatoT B NCeBA0-ONTUMarbHOM pexnme. PeweHune 66110
NPU3BaHO CYLLIECTBEHHO YCKOPUTL PacyeThI.

Ha ocHoBe onepaTtuBHbIX JaHHbIX OT AATYMKOB CKBaXKWUHbI U TPYBONpPOBOAHOM apmaTypbl, PMQ B
BrN3KOM K pearibHOMY BPEMEHW BbIYUCIISIET PEXUMbI U AebUT Ana onpeneneHns manemnLlero
avucbanaHca B AasneHun 1 Temneparype, u MHOPMUPYET aucnetyepa o ancbanaHce, 4To No3sonsaer
BbICTPO NPUHATL HEOBXOAMMbIE MEpHb!. © 2016 [BM Corporation
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Santos — HedTsiHas KoMnaHus B ABCTpanun, cneunanmsanpyrowascs Ha passeake n gobblve HedpTn
N rasa, Npon3BoacTBe HePTENPOAYKTOB U CXMKEHHOro npupoagHoro rasa (CI1I).

Ucnonb3yet PMQ ansi nporHo3a otkasa o6opyaoBaHus U yBennM4yeHus Ao0bIun

MunnuoHbl gonnapos

MNMpeaynpexaeHune o6 oTkase 3a 48 yacoB BbIroAa 3a cHeT NPUHATUA NPaBUJSIbHbIX
peleHnn nNpm 3aKynke obopyaoBaHus

BusHec-noTpebHocTb: KomnaHusa xpaHuna 6onbluve o6beMbl AaHHbIX B M30NTMPOBAHHbIX
Xpanunuuwax. [ns 6usHec-nonb3oBartenemn, py4yHoe obbeanHeHne nHdopmaumm Yepes Tadbnuubl

ObINO rPOMO34OKNM 1 MPUBHOCKIO OWNDKN. bonee Toro, 06paboTka HECTPYKTYPUPOBAHHLIX AaHHbBIX BPYYHYHO NS
bonblUMHCTBaA Nonb3oBatenen 6o rpoMosaka n Tpyaoemka. B pesynbsrate, Santos He mor obecnednBaTb pacTywmmn cnpoc
Ha ras n HEKOTOPbIE N3 CBOMX KOHTPAKTHbIX 00s3aTenbcTB. KoMnaHus He morna npegckasartb, Korga obopynoBaHue ans
Ao0bl4n HepT 1 raza NoTpedyeT peMoHTa, YTO MHorda NPMBOAMNO K ANUTENbHbIM 3aepXXKaM PeMOHTa 1 cnaga 4ooblyw.
UTO6bI yCUIUTb CBOU KOHKYPEHTHbIE NPEenMyLLeCcTBa, MakCUMN3npoBaTb 400ObI4y 1 BblAepXNBaTb CBON KOHTPAKTHbIE
obsi3aTenbCcTBa rnepen kKnueHTammn, Santos Obifio Heo6xoaANMMO TpaHCHOPMUPOBaTL NOAXOA K YNPaBEHUIO U aHanu3y AaHHbIX.
Taknm obpasom, kKomnaHusa nckana HagexHoro N T-noctaBLumnKa, KOTopbI Obl CMOr CO34aTb MOLLHYK aHaNUTUYECKYHO
nnardgopmy.

PeweHune: KomnaHna BHegpuna pelleHne Ha OCHOBE NPOrHo3Horo mogenuposaHus (PMQ). C noMoLbo JaHHBbIX,
nocTynarwwmx ot o6opyaoBaHMA B Nonsax, KOMNaHMA MOXET CrporHo3npoBaTth 0Tka3 obopyagoBaHus ¢ 87% TOYHOCTbLIO 3a 48
YyacoB. /crnonb3yst aTo BpeMs Kak bydrep, KOMMNaHns MOXET HayaTb NPEBEHTUBHLIM PEMOHT, YTO Obl 0OopyaoBaHMe
npogomkuno pabortatb 1 obecrneymBaTb NOCTOSAHHbLIA YPOBEHb A00bIYN. ©2016 1BM Corporation
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SmarterAnalytics OnTummnsauyms PEMOHTOB, COKpaLleHUNE 3aTparT

[MobanbHaga HedbTerazoBas KOMNaHUs xoTena
[nsa aToro Hago 6b110 OTBETUTL HA BOMPOC, YEM XapaKTEPUIYETCS «300pOBasi» CKBaXXMHA?

NMpo6bnema: OrpoMHbIN 06BLEM CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBaHHbLIX AaHHbIX N0 1300+ cKBaXXMHaAM C HECKONbKNX
MecTopoXxgeHuin. Boirpyska gaHHbIx Bktovana [asneHune, Temnepatypy, O6bembl (YpoBEHb NOTOKOB)..., HacTponkn (LTyLepos,
cenapartopoB 1 T.4.). 2.5 MnH hannos (no ganny Ha 1 aTpmbyT 3a 3 mecsaua), Ao 1,000,000 3anucen B KaxXaom.

PeweHune: BusyanbHoe cpaBHEHME 300POBbIX M NPOBNEMHbLIX CKBa)XMH MO3BONUO pa3BeHYaTb NpeaB3siToe MHEHNE, YTO 0ObeEM
Ao0blun ABNAETCSA €AUHCTBEHHbBIM Kto4YeBbIM ddakTopoM. HeobxoamMmo aHanuanpoBaTb hopMy KprBOM cnada gobbluun, Kak
NHONKATOP TakUX MHUMAOEHTOB, KaK CKMH-3(OEeKT CTBONA CKBaXXMHbI UM npobnema ¢ akcnnyaTtaumoHHOW HAaCOCHO-
KOMMPECCOPHOWN KOFTOHHOMW.

© 2016 IBM Corporation
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SmarterAnalytics OnTumMmmnsauums PEMOHTOB, COKpaLleHWe 3aTpar

TAQA, HauMoHanbHaA 3HepreTnyeckas komnaHums Aoy [labu, onTummnanpoBana noobbivy HedpT U rasa
3a CYeT CLieHapHOro NiaHUpPoOBaHMA C YY4ETOM LieH U 3aTpaT, a TakXke NporHosa oTkasa obopyaoBaHus
n p M on penene H H blx ycno B ”ﬂx Robot 364 Failure Probability

aue
>
e
ition . 15_FAILURE

.sf. 4 —— 02
. FAILURE v
/ \ [B-15_FAILURE]
00
Q ;

MTTF Analysis

Day.increment

SERVO_FAIL_PROB BUSHING_FAIL_PROB —— SWITCH_FAIL_PROB

NMpo6bnema: TAQA Heob6xoaMmMo ObINO NaHNMPOBATb ONEPALMOHHYIO AEATENBLHOCTL C Y4ETOM BapuabenbHOCTN 400bIYn.
Heobxoanmo 6b1r10 Bn3Hec-aHanUTUYecKoe peLleHne, BKvarowee BO3MOXHOCTb MOAENNPOBATL OnepaLMOHHY
OEesATENbHOCTb HA YPOBHE PermoHa, MECTOPOXAEHUNSA U CKBAXKUHBbI.

PeweHue: Ha ocHoBe BCEX OOCTYMHbLIX MCTOYHUKOB AaHHbIX (CEHCOPbI, TEKCTOBLIE XXYPHarnbl OTYETOB MO OBCIYXXUBAHWUIO,
YCNOBHbIM MOHUTOPWHI) KOMNaHUS NOCTpouna nNporHodHble mogenn B PMQ ans nporHo3npoBaHMA BEPOSITHOCTM OTKasa B fto0on
OyayLMn MOMEHT BPEMEHN ANA KaXKaoun rpynrnbl 06opyaoBaHma. HakonneHne NCTopnyeckux gaHHbIX NO3BOMUT NOMYy4YnTb
MakcumMarsibHbI 3 dEKT OT CO34aHHbIX MOAENIEN U NOBLICUTb UX TOYHOCTb.

© 2016 IBM Corporation
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OnpeageneHne onTMMarnbHbIX YCIOBUIW 3KCnnyaTauum
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3apgauu:

Bu3sHec-BbIroabl.

Statoil ucnonb3yeT ceHCOpPbI U aBTOMaTU3aLUIO AJIA IKOJIOrM4YeCKOro MOHUTOPUHra
pa3Beaku n Aobbiun B 0C000 oOXpaHHbIX 30HaxX (Ha wenbde).

MOHUTOPWHT B pearbHOM BPEMEHM.

AHanuna 6onbloro o6bemMa AMHaAMUYECKUX AaHHbIX B peanbHOM
BPEMEHN.

PaHHee obHapyxeHne n 6onee dObiCcTpas peakums Ha onepaunoHHbIE
NHUMAOEHTbI HA OKpY>KatoLeM Lenbge.

Bonee 6bicTpoe obHapyXeHne yTeyek N TEXYCHOBUN.

MOHUTOPUHI OnepaLMoHHON AeATENbHOCTN B 0COO0 OXpPaHHbIX 30HaX.

[MoBbILLEHHAsN BEPOSATHOCTb NONyyYeHns paspelueHnn ot Perynsatopa. bonee 6bicTpada peakumsa Ha MHUWAEHTDI,
HebnaronpuAaTHble ONS OKPYXXaloLen cpefbl, YTEYKN YrneBogopoaoB Unu Xmummudeckmin aucbanaHc.

[loBbILLEHHAA BO3MOXHOCTb JOCTMXKEHUS LIENN «HYNeBoro ypoBHA BpeaHbIX Bbl6pOCOB».

© 2016 IBM Corporation
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Onpe,u,eneHvle OoNnTNMaribHbIX yCJ'IOBI/II7I IKCMNnyartaumnnm

13

;

PRAHL-11013

Y

KonoHHa K1

L]

FRCAL-11034 I

Z

KeseHy ns T-7/1-4

PR-11077 (T

LRSAL-11006% 7

FRC-11039

.-

KeseHy ns T-7/1-4

Lenb pabortbl-
OnpeaeneHue NpPUUYMH BbIXOAA U3 CTPOA

3a4HUX NOALWMUNHUKOB HacocoB H-6x

1
0
0
0

PDRAH-11114

- =

X1

FRC-11040

X1-A

—

OcrT. BMCcbp. B T-1/1-12

H-6

AHTUOKUCAUTENIbHbIE

npuncagKku
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Onpep,eneHme OoNnTUMalibHbIX yCJ'IOBI/II7I IKCrJtyataumnu
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BepoATHble NPUYUHDbI OTKA3O0B:
1.Hu3Koe gasneHune Bepxa
KONOHHbI

2.Hn3Kaa TemnepaTtypa oCTaTKa
BUCOpPEKMHTa

3.Cnabbi NOTOK KBEHYa ANA
OXNTaXKAEHUA KOJIOHHDbI

4. 3HaunTenbHble GAyKTyaLnm
NOTOKA KBEeH4Ya NoaaepaHua
TemnepaTtypol

5.ABapuinHoe coctoaHne puUabTPoB
OYUCTKMU

YMeHblUeHne NOTOKa OCTaTKa
BUCOPEKUHIA Ha BbIXoAe
Hacoca

KABUTALUA (npuumnHa)

Cnepcteue

dusunueckoe ABneHue:

1. HapyweHwue uenocTHoCTn
MOTOKAa OCTaTKa BUCOpEeKnHra

2. Ob6pasoBaHMe Ny3blpbKOB
BO34YyXa M UX CX/IOMNbIBaHME Ha
3N1eMeHTax Hacoca

3. Pa3spylweHune Tpywmxca
NOBEPXHOCTEN NOALMNMHMKA

© 2016 IBM Corporation
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Tunosoe Bpawllatoueecs obopyaosaHme B TOK

+ Komnpeccopbl

» [asoBble TypOUHDI

» bypoBble ycTaHOBKM

« OreKTporeHepaTopsbl

«  OUH, OnekTpuyeckum
NOrpy>HOM Hacoc

* PepykTopbl

Upstream — Pa3Beaka, JoOblva,
BypeHue

« Komnpeccopbl

*  TypOuHbI

» OrneKkTporeHepaTopsl

* BeHTungaropsol

« HarHetarenu Bosagyxa

* MorTopbl

« Ob6opynoBaHue

 TennooOMEeHHUKH,
oxfaxgaemble BO34yXOM

Downstream - NMepepaboTtka

15

HarHeTatenbHbIN
KOMMpeccop
HarHeTatenbHbIN
Hacoc

Midstream — Tpyb6onpoBoabl, pe3epByapbil,
Hedte- n npoaykToxpaHunuuwa, Jlormctuka

 Hacocbl

* Pepnyktopbl

* BeHTungaropsol ._
« HarHetarenu Bo3gyxa =
* MorTopbl

* [lapoBbie TypbOUHbBI

« (ObopyooBaHune onsi BO3QYyLWHOW cenapaumn
* Tennoo®bMeHHUKN, oxnaxgaemble BO34YXOM

Hedtexumusa

© 2016 IBM Corporation
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« TypbuHa pacnonoxeHa Ha BOCbMM onopax ¢ NMOMOLLbIO OMOPHbIX MOALUITHNKOB

« PaboTtocnocobHOCTb TYPOUHbLI KOHTPONMPYETCA NOCPEACTBOM MOHUTOPUHIA
BUbponepemeLLeHnin 1 BUBPOCKOPOCTM NOALLUMMHUKOB MO KaXXaown 3
NPOCTPaAHCTBEHHbIX KoopauHaT

« CyLLecTBYIOT YCNOBU4, NPU KOTOPbIX TypOMHa JormkHa BbiTb HEMeOIeHHO

< OCTaHOBMeHa:

e * ecnu 0gHOBpPEMEHHOE BHE3anHoe U3MeHeHne Bnbpaumm obopoTHON
4YacToTbl ABYX ONOP OQHOr0 pOTOpa, UMM CMEXHbIX -1 onop, unu AByx
KOMMOHEHTOB BMbpauun ogHom onopbl Ha 1 Mm.c 1 6onee ot noboro
Ha4arnbHOro YpOBHS,

* ecnun B TeyeHue 1 - 3 cyT. Npom3onaeT nnaBHoe Bo3pacTaHue nboro
KOMMOHeHTa Bubpaunm -104HOM N3 onop NOALUMMHUKOB HA 2 MM.C

* MNPU HU3KOYACTOTHOW BUBpauum.

LENb Pa3paboTka moaenun ana nporHo3a BO3SHUMKHOBEHUA YCA0BUMA
nNA HemeasIeHHOM OCTaHOBKM TYPOUHbI

© 2016 IBM Corporation
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CpedHee_ldacCaenr_1d4acPops

Ckopp. P-aHaveHne=0,006, Xu-keagpat=11,669, cT.cE=1

[lopor cpeaHero 3HayeHUA

a= 1|,955 = 1,|955
Waen 1 Waan 2
KaTeropua % h kaTerapua % h
-1 100,000 23428 -1 989,950 10035
B 0,000 0 L] 0,000 1]
L 0,000 0 L 0,050 ]
Bcero 0,001 23428 Bcero 28,995 10040

BMbponepemelleHns Ha NATOM onope
obecneymBaeT NporHos 3a 1 yac
HemMea1eHHOro OCTaHOBa TYPOUHDbI

are o G

ABapnA ABapuA
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IBM Asset Analytics ansa potaumMoHHOro obopyaoBaHus

[ToMOraeT KIMeHTam Ana KOTOPbIX

3¢ PEeKTMBHOCTb IKCNyaTaLmm
onpegenaeTca poTaUuMOHHbIM
obopyoBaHMEM: HAaCOCbI, ABUTATENMN,
TYPOUHbBI, TPAHCMUCCMOHHbIE YCTPOMUCTBA

| -!!!'lﬂ‘ B I
S T b M BCnomoraTenbHoe 0bopyaoBaHue AN

: l‘/«“‘ !‘||:!
P ., !I.’,

COKpaLLeHUs CTOMMOCTU 0BCNYKMBAHUA,
YMEHbLUEHMNA PUCKA aBaAPMM U NOBbILLEHNA
3P PEKTUBHOCTU 3KCNAyaTaL MM

19 © 2016 IBM Corporation



SmarterAnalytics H(popMmaunoHHaa naHemnb pykoBoauTens

l[] 8 Executive Dashboard

Map View High Risk Medium Risk Low Risk
Pump Details
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[y ﬂ L3 o Al Cmxe - S2eé e e -2 R
& 2 ES730 C=ara - §oe ool N
9100 mam Soun Migrs - Soed tooet o 003 ~n
® 10! | 11 gl Cmaxe - Samd Mooes c4s e Rozme Usmererse
@® 102 ESP03 Omaxe + See3 Mocet ¢ oo VA
® 104 ESMS01 Coesse - S22 Bocet ¢ o0z R
®108 ESFT01 Omaxe - Saet Moge2 cas 0188 Rouzne Msreemsnce
lure ¥ ® veaey e .
Pump Summary Likelihood of failure Oil Production Chart * @ vearu (" mocemvy (T Cuameny
Name : ESPT H 85.00% 149,000,009 ri
Locaton Omaxe - Site! 0% 20 40%  60%  SO%  100%
Viendor : Not Apphcabie 120.000.000 + — =
Instal Date : U 208
109 059 003
Mode - Mode2
82 009 009
69 008 000 -
[
42 000 00 —— g
»
20,000,009
< ' 1 T
on 012
Odessa Production Value Omaha Production Yalue  Omaxe Production Value & Odessa Avg Value
& Omada Avg Value » Omaxe Avg Value




SmarterAnalytics NHdopmaLmMoHHasa naHerib PEMOHTHOM CIy>KObl E= €Y

21

[

alls |

Analyst Dashboard
Pump Name : = © | ® Pump Summary o
High Rink o Medium Risk ';'\ ) Low Risk e
Locaton: *|Omaxe - Seel - Name - ESPT0
: Location :  Omaxz - Sue! Well Test Data
P"“O . o -
I —J Vendor . Not Applicable
Dates :  joom: Install Date : v 12 2048
‘ IJM L 2013 .. M » Mosel
(" Eswes:ose
B
@ [3un 30, 2013 =-
(" womstome b

| Upstarn

Water Cut Percentage Gas/Oil Ratio Qil Rate

Change Point Analysis
1800

1300

2000

13520

1.000

0 :

13032013 15032013 23032013 28532003 02 042013 07042013 12042013 37042083 22042013 27042013 02052083 07052003 12052013 17052003 22052003 27052013 03062013 06062013 11062013 16062013 21062013 29062013
Maintenance Summary .
art Date €00 Date D1k Neme Desorpson

AZr 8, 2010 120000 &u Jan 14 20%0 120000 Fu ESS Faigre ESP Failure



[1pouecc NPOrHO3HOM aHanMUTUKK

SmarterAnalytics EEE S
[lpo2HO3HbIE 3HaYeHUSs UCMOMb3YHMCS  TexHoro2uu pa3sepmbisaHusi obecreyusaom
Habop OaHHbIx nocre obpabomku npu npuHAMUU peweHud, WUpPOKOe 8HedpeHue pedyibmamos rpoaHo3a
obecrieyugaem mMoYHOCMb | 2eHepupyeMbIx cucmemoli u 8 roeceOHe8HOU rnpou3e800cMBeHHOU
|
ModernuposaHusi . e obecHeyUaaIom SoCMUKeHUe dessmernbHocMU
:Eff ) nocmaeneHHbIx uened
|
® | .2
“‘%@— | 0.4 7
Y [ =
S |

. Cbop
Ku v
°® 06paboTk
&¢  DaHHbIX

®

2

mMoaenum

|

|

|

|

|

|

|

i

|

| L o 9.3
OOy4yeHue \ i ‘D"'F) UF)

|

]

i TexHonormm

|

|

|

|

|

|

|

|

i lnatdopma pa3BepTbIBAHUS D“ 3
]
. TpeaHacTpoeHHbIE Moaenu 14

» L 9

|
Brogxet | [lMpoaaxu 3anachbl @ ‘D-—éx ‘D‘-;l
" E B =j i 9,
/\/\/ /\/\/ /\/\/ §§77§ D-a E:é) © 2016 IBM Corporation




SmarterAnalytics

O630p BO3MOXHbIX MOSIEN NpeaukTopoB

-
-

i
[ln
il
@‘l

23

Field Sample Graph
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B Zanein ["A"] [Mode: F] (149)
i Planned shutdowns == 1 [Mode:F] =» F {17, 0.882)
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El- Insulation Rating == 110 [Mode: F] (75)
: Torgue_rating == 1 [Mode:F] = F i44;1.0)
= Torque_rating =1 [Mode: F] (31)
E- Section == 4,475 [Mode: F] (29
Lo Average Pressure Score <= 30,692 [Mode: F] = F (261
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- Gection = 4,475 [Mode: T] = T (2, 1.0)
El- Insulation Rating = 110 [Mode: T] (15)
E| Awerage Vibration Score == 470 [Mode: T] (8)
i b AgsetAge Score == 45 [Mode:F] = F (210
- Asset Age Score = 45 [Mode: T] = T (6 1.0)
Awerage Vibration Score = 470 [Mode: F] =» F (7;1.0)
Month recorded in ["05.May" | [ Mode: F ] (78)
- Fonein ["E""8""W"] [Mode: F] =» F (67, 0.806)
El- Zanein ["N'] [Mode: T] (113
AssetAge Score == 87 [Mode: T] = T (4;1.00
B AssetAge Score = 87 [Mode: F]i{7)
i Major_Component _Failure_Last_6_months == 0 [Mode: F] =]

b il Lot hdecde- Tl —+ |

e ———— [¥]

B E S L

Predictor Importance
Target: Asset Failure

Fatigue Scort

Asset Age_|
Score

Previous Over_|
current Trips

Torgue_rating|

Month_|
recorded

Plannec
shutdowns

Insulation_|
Rating

Sectior

Mew Seak

Major_
Component_|

_Failure_Last_

G_months

||
|
|
|
l

oo

o2

04

[Majer_Component _Failure_Last B_months]
L

08

10

Least Important

Yiew: |Predictor Importance ~

' f

Fatigue Score
|

Most Important

24

© 2016 IBM Corporation



SmarterAnalytics

[Tlpumep oepesa peLleHnu

ﬂ predicting asset failure® - PASW® Modeler 14

o]
(1]
E3

|Fi|E Edit Insert View Tools SuperMode  Window  Help

¥

, | i@ Eile
ey
Mode| | Viewer

) Generate

& view

Summary  Setiings  Annotations

S h & a HBEE £ 6He B

Ed Node 145 Node 178 =
- Category % n Category % n
Eq: F 59.494 94 F 14.286 2
q T 40.506 B4 T 85714 12
Tatal 4317 148 Total 03ez 14
=
% Previous Over current Trips
d ==1.000 =1.000
i i Mode 146 Mode 177
Category % n Category % n
F 54885 85 F 33333 9
T 35115 46 T BE.GEFT 18
Total 3579 13 Taotal 0re ¥
=l
Month recorded
032 Feb 03 Mar 04 Apr; 06 Jun; 07 Jul 05 May 08 Aug 09 8ep 10.0ct
MNode 148 MNade 151 Mode 154 Maode 155 Maode 158 Made 161 MNode 164
Category % n Category % n Category % n Categary % n Category % n Categary % n Category % n
F 80000 8 F 81818 8 F 58534 35 F 50000 8 F 50000 4 F 78933 10 F 66.667 10
T 20.000 2 T 18.182 2 T 404768 17 T 50.000 8 T 50.000 4 T 23.077 3 T 33.333 i
Taotal 0273 10 Total oot 1 Tatal 1148 42 Total 0437 1B Tatal 0219 8 Tatal 0.355 13 Tatal 0410 15
= = \ = = | = =
mperature_Class_One_itieek_Before Section Awerage Pressure Score Flanned shutdowns Section Previous Over current Trips
ic); 4. Hot (20c and over) 2. Cool {Fo-14c) == 3B5|5.EIEIEI >385|5.EIUEI ==10.438 =10.538 ==5.000 >5.‘EIEIEI == 85i3 ooo =859.000 ==0.000 =U.|EI
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