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O6cnymBaHMe 060pya0BaHMA MO
coctoAaHuto (O0C) mn PI System
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COAEPKAHME 7 osteon

O komnaHmu OSlsoft
 TepMuHoOrUA

« 0OOC: onpegenatwowme pakTopbl U
npeumyLLecTBa

« TpyaHoctn BHeapeHma 00C

* Pa3nu4yHbie noaxo/bl
Pl nenaet 310 BO3MOXHbIM

Pe3tome 1 pekoMeHauuu
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About OSlsoft @, OSlsoft.

Corporate Overview:

© EUROPEAN OFFICE
Altenstadt, Germany

® (OcHoBaHa B 1980.

HEADQUARTERS
San Leandro, CA

® YacTHaa KomnaHumaA. e X%
BWi e
e Lltab-kBapTMpa B CaH JleaHapo, ' Q
KanndopHusa, CLUA; npeacraButenbCTaa A e, Auseraa

-
no BCceMmy Mmunpy Oslsoft Office

® 24/7/365 Technical Support

® bonee 600 coTpygHMKOB NO BCEMY MUY,
NOJIOBMHA KOTOPbIX 3aHMMAIOTCA
Pa3paboTKOM U TEXHUYECKOM
NoAAEePKKOM NPOAYKTA.

® BbipyuKa 3a 2009 npesbicnna $180 muannoHos. KomnaHusa sBceraa bbina
GUHAHCOBO yCneLwwHON

® bonee 14,000 cepsepos Ha npeanpuatnax B 110 cTtpaHax.

e bonbuwasn yactb 3aKkasumkoB OSlsoft BxoaAaT B Fortune 100 n Fortune 500

m#- zt‘)jos GLOBAL ISV mn 2009 OFFICE BUSINESS APPLICATION W 2009 I1SV/SOFTWARE SOLUTIONS
Indus!

GOLD CERTIFIED PARE?NER OF THE YEAR GOLD CERTIFIED \'I,V‘I‘SI?:R OF THE YEAR GOLD CERTIFIED Em:{rsﬁk OF THE YEAR
Partner WINNER Partner Partner
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{C, OSlsoft.
-

- Terminology

CBM, PdM, RCM, EAM...
YTO 3TO BCe O3HayaeT?

Value now. Value over time. © Copyright 2010, OSlsoft Inc. All rights Reserved.



TepMuHonorus @ osiot.

[MhaHoBo-npeagynpegntTenbHoe o6cayxkusanme (MMO, Preventive
Maintenance) - 3annaHMpoBaHHbIe AEUCTBMA MO BbIBOAY 060pyA0BaHMA U3
3KCnJyaTauum U NpoBeAEHUI0 ero TEXHUYECKOro 06CyKMBaHMA; MOXKET ObITb
nepuoan4eCKUM MU MO COCTOAHMUIO

BHennaHoBoe o6cnykmnBaHMe (Corrective Maintenance)- o6cnykmBaHue
BbINO/IHAETCA B OTBET Ha BbIX04 000pYyA0BaHMA U3 CTPOA (peaKTUBHOE)

KoHTposib cocTosiHMA (Condition Monitoring) - onpeaeneHue COCTOAHMA
060py0BaHMA, OCHOBAHHOE Ha OAHOM MJIM HECKOJIbKMX NMapaMeTpax

MpodurnakTnyeckoe (pernameHTtHoe) ob6caykmpaHue (MO, Predictive
Maintenance) - ncnoab3oBaHMe MHAMKATOPOB COCTOSAHMA 060pYyA0BaHMA AN
OLIEHKM BpPEMEHM ero BbIxoda U3 CTPoA

O6cnyKnBaHMe no Tekyuemy Tex. coctoaHuio (00C, Condition-Based
Maintenance) - BbINOJIHEHWE 00CTYXKMBaAHMA, OCHOBAHHOE Ha TEKYLUMX MU
MCTOPUYECKMX TPEHZAX NapamMeTpoB COCTOAHMA 060pyA0BaHMA

Tex. 06¢cnyknMBaHue ¢ uenbto obecneyeHuns HagexHoctu (TOOH,
Reliability Centered Maintenance) - Habop MeToZ0B AnA obecrneyeHusn
MWHMMaNbHOr0 06CNyXMBaHUA. BKIOYaeT B €64 MOHUTOPUHI, MHCNEKUMU, U
T.M.

ynpas/sieH1e akTuBamu npeanpuatua (YAI, Enterprise Asset Management)
- OnucaHue, KnaccupuKkauma, 0bCnyKmMBaHue nNpeanpuaTUA, NOMeELLEHUN,
3/1IeMEHTOB 060pyA0BaHMA (HacTo ABNAeTcA YacTbio ERP)

11
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KoHTpo/b cocToAHUS {0 osisot

 OOC TpebyeT KOHTPONA COCTOAHMA 060PYA0BaHMA

«  KOHTpO/Ib COCTOAHMA 3TO 60JIbLLE YEM NPOCTaA CMIrHAIM3aUMA
WU NMPOCTbIE NPOBEPKMU

* KOHTpOJ’Ib COCTOAHUA BbIABNAET.

MeaneHHo n3MeHsaLmMecs nepemMeHHble (changes over many
samples)

MHorodakTopHblie codeTaHMa (PM/CM cost ratio + failure
trend codes + vibration + current draw + ...) - 06bI4HO NO

TUMNY 06OPYAOBAHNA A = F1(M1) + F2(M2) + F3(M3) + ..

* KOHTpPO/Ib COCTOAHMA AO/IKEH BKAKOYATb B Ceb4
NPOM3BOACTBEHHbIE U TEXHOJIOTMYECKME AaHHble (single point is
usually predictive maintenance only)

« CocCToAHMS 060pYyA0BaHMA OLEHMBAETCSA MO LWKae, Ha3HAYEHHOM
AaHHOMY aKTuBy (T.e. 0-10, KpacHbin, Kentbin, 3eneHbiu, etc.)

13 Value now. Value over time. © Copyright 2010, OSlsoft, LLC All rights Reserved.



Condition Based Maintenance (CBM) {9 ostwt

«  OT1/MyaeTcA OT perslaMeHToro 06C/y>KMBaHNUA U
aBapMMHOIro 06C/YKMBAHMS

e (OOC 06blYHO OCHOBAHO MO0 HA KOJIMYECTBEHHbIX
(0TpaboTaHHbIM pecypc, KOJIMYECTBO LIMKIOB)
JIMOO Ha Ka4YeCTBEHHbIX (TEKyLlee COCTOSAHUE)
nokasatenax to drive maintenance action

« CBM usually determines and factors in criticality - Capial
may be adjusted in real time based on state of I \
system, grid, etc.

Capital
. . .y .y . Replacement
 CBM combines and integrates condition, criticality

and other detailed information into maintenance
plans - forms basis for maintenance decisions
(priority, scheduling, capital replacement,
downtime, etc.)

Failures

Failures

Condition-Based
PM

« (CBM is a foundational component of a complete
RCM program

Preventive

i ' Calendar-Based
« CBM results may be used as triggers for alerts, Maintenance e e

dashboards and EAM integration

Now Future

15 Value now. Value over time. © Copyright 2010, OSlsoft, LLC All rights Reserved.



OcHoBbl 00C @, OSlsoft.

« C60p M1 KoHCcoNMZauma aaHHbIX (JaHHble)

OueHKa 1 JKcnepTmsa AaHHbIX

/laHHble BPEMEHHbIX pPSA0B

PenaumoHHble JaHHble <Data CoIIection>

*  AHanus AktmeoB (MHDOopmMaumn) H Raw data

OLEeHKa COCTOAHMA/KPUTUYHOCTU

Knaccndukaumsa o6opyoBaHuMs -

OnpepaeneHue npuopuTeTa pabot Feedback i

* YnpasneHue o6CnyuBaHMEM (3HaAHUA)

OnpeaeneHne Mect M3MepeHun Maintenance Management

Onpep,eneHme o4yepeaHoCTH pa60T ) ﬁ

Measurement
points

MnaHWpoBaHWe 06CyKMBaHMSA

MoaaepyKKa NPUHATOrO peLLeHUs

17 Value now. Value over time. © Copyright 2010, OSlsoft, LLC All rights Reserved.



OO0OC KaK npouecc

 HeobpaboTaHHble AaHHble CTaHAAPTU3YIOTCA, CYMMMPYIOTCA,
nepeAalTca B aHanM3aTop

«  AHanu3aTop o6pabaTtbiBaeT JlaHHbIE HA OCHOBE NMpaBuJl, PacYeToB U T.A U
onpeaenseT cTpaTerno 06CayKMBaHUA (YCIOBUS, KPUTUYHOCTb, U T.A.)

* Pe3ynbTaTbl 06CNYKMBAHUA BO3BPALLAIOTCA B aHa/IM3aToOp B KayecTBe
OTK/IMKa (MpUCYTCTBYET obpaTHasa CBA3b).

*  PyyHoM BBOA YCMAMBAET M3MEHEHMS, OCHOBbIBASACb Ha CTpaTErmm
06CNYKMBAHUA U TEXHUYECKOM COCTOSHMM 060pYyA0BaHMA

19

SCADA ~
- - experience
inspections & expertise
lab systems I (adjustmenis)
VA8V Ay / | /
- , CONDITIONS, — - -
- ~ e VBis. el o TRIGGERS
data — algomhms & mwmer maintenance > work
consolidation o feporting < y program management
SUMMARIZED ' DELAYED: ’
,\ y DEFERRED, ETC 1

CYCLES, PLANS, GROUPINGS, ETC

Value now. Value over time.

COSTS. COUNTS, CODES, ETC.
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{C, OSlsoft.
-

- OO0C, onpepgensaowme hakTopbl U NpemMmyLLecTsa

\ IlnAa yero Hy>HoO

\ T MHBECTUPOBATb B
ObcnyxuBaHmue obopyaoBaHUA
no cocrtoaHuto (O0C)?

Value now. Value over time. © Copyright 2010, OSlsoft Inc. All rights Reserved.



00C, Onpegensiowue aKkTopbl @ osiot

e /1MTEeNbHOE OXUAAHUE YIYULLIEHUM HAZEKHOCTH

« HepocTaTok KOMJIEKCHOM CTpaTermm 06CayKMBaHMA
- GO/IbLUIMHCTBO, €C/IM HE BCE MPOLIECCHI
06CNYKMBAHUA - pErNaMEHTUPOBAHHbIE

¢ CNOXHOCTb MH(OPMALIMOHHbBIX CUCTEM, BHEAPEHHbIX
B KayecTBe crel,. peLleHus

* [locToAaHHOE YME€HbLWEHNE YNCNEHHOCTH NEPCOHA/IA

 CtapeHue Kaapos

* CTapeHue aKTMBOB- YBEIMYEHUE Y KUBHEHHOIO LMK~
o6opyaoBaHUA

e CTOMMOCTb KanmMTana

« OTcyTCTBME CBA3U MEXAY COCTOSHUEM
060py0BaHMNA U pPELLEHUAMM MO
06CNYXKMBAHUIO/ PEMOHTY

23 Value now. Value over time. © Copyright 2010, OSlsoft, LLC All rights Reserved.



Okmpaaemas Bbiroga ot 00C @ osiot.

bonee To4yHOE NNAHUPOBAHME KAMMTAJIbHbIX
BJIOKEHMM C NOCNEAYIOLMM OBLLMM CHUMKEHUEM

CAPITAL
pacxozoB EXPENDITURES
CAPITAL
CHMYKAETCA KOJIMYECTBO OTKA30B, CHUKAETCS O —
CTOMMOCTb aBapUMHOIro 06C/y>KMBaHUA EXPENDITURES
INCIPIENT INCIPIENT
CORRECTIVE CORRECTIVE
C nepexoaomM B O0C, CHMKAETCA KOJIMYECTBO Yacop  MANTENANGE MAINTENANCE NapEnT
pernaMeHTMPOBAHHOI0 06C/YKUBAHMS MAINTENANCE
cuenomasse) | Choeeie
o VENTIV
ABTOMATM3aLMA YBEJOM/IEHUM MAINTENANCE RIREEEN | ey
PREVENTIVE
CALENDAR-BASED MAINTENANCE

PREVENTIVE

Codification of organizational intelligence into it

condition-based algorithms

e VY CALENDAR-BASED
YcTaHOB/IEHME NMPUOPUTETOB MO 06CNYKMBAHMIO, T — R | PREVENTVE
YMEHbLLEHME BPEMEHM MPOCTOSA, BbINOJHEHUE —llll T
A S — LRAALR Rirs - S99 L0
HY>KHOM paboTbl B HY}KHOE BpeMS. s j v %‘;v\
YnyJuieHme BM3yasiM3aLmumn TeX. COCTOAHUA aKTUBOB TR gy p.‘}..‘;.'l

MoBblLLEHWE KayeCcTBa NPMHATLIX peLleHUM

25
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TunoBeble NpUMepbl NPUMEHEHMS @ osisot

* OueHKa no nokasaHMAM I'IpM60pOB

YCTpoMCTBa NEepeK/IIYEHMA NOJ
Harpy3Kom

PaboTa npefioxpaHuTeneu
3anycK/ocTaHOBKa ABuraTesis

HapaboTka komnpeccopa OueHKa cocToaHuA &

OnpeaeneHne KPUTUYHOCTU
 QOueHKa No COCTOSIHMIO Pea P

Load over time period + oil test
trend + PM/CM cost ratio

Bubpaumu + TOK Ha 0OMOTKe +
CTapT/cTon UMK/bl

Harnop + noTokK

Pe3ynbTatbl TEpMOrpapumu +
Harpy3ska + TemMrnepartypHbI1 MPOrHo3

27 Value now. Value over time. © Copyright 2010, OSlsoft, LLC All rights Reserved.



{C, OSlsoft.
-

- TpyaHocTtu BHegpeHna O0C

JTO He NPOCTO, KaK u
BCe, 3aC/1yKunBatollee
BHUMAHUA

Value now. Value over time. © Copyright 2010, OSlsoft Inc. All rights Reserved.



TpyaHocTn BHeapeHus 00C {0 osisot

« TpebyeT cyLecTBEHHbIX Ha4a/IbHbIX YCUIUMM MO YCTAaHOBKE M
noAJepKe.

e MoryT BO3HMKHYTb CYLLIECTBEHHbIE OPraHM3aLMOHHbIE TPYAHOCTH
NPy OTKase OT TPAAMLMOHHOIO 0GCAYKUBAHUA MO PEr/TAMEHTY

e HeT yHMBeEpCa/IbHOro pelleHusa ans BCeX TMNoB 060pYyA0BaHMS
e HeT npunoxeHusa, NpeoCcTaBASAOLEro roTOBbIM aJIrOPUTM

« ConocTaBNeHME AaHHbIX HECOMOCTABUMbIX CUCTEM

e YCTaHOBKa YCJ/I0BHbIX YBE/IOMJIEHWUM B UCXOZIHOE MOJIOKEHME

« Aligning equipment/asset hierarchies to data points

«  Busyanmsauma B 4ocTynHOM U yao6HOM bopme

* Once put in place, typical on-rush of use cases

31 Value now. Value over time. © Copyright 2010, OSlsoft, LLC All rights Reserved.



HacTpoiika OueHku CocTosiHna (OC) ({9 ostoft

OnpeaennTtb NpodrIM aKTMBOB, MEPAPXMIO U XaPAKTEPUCTMUKU (0BbIYHO
13 YA, EAM)

ConocTtaBUTb UCXOAHbIE aHHblE C aKTUBAMMU (PeNALUMOHHbIE JaHHbIE U
AaHHble BPEMEHHbIX PALOB)

CdopmmnpoBaTb rpynrbl akTUBOB (C OAMHAKOBbLIM UJIU CXOXUM
a/IfOPUTMOM OLIEHKU COCTOAHMUA) - obneryaeT nogaepxKy

Onpeaenntb UCTOYHMKM MHDOPMALMM, MPUMEHMMOM A8 onpeaeneHus
COCTOAHMA aKTUBA (HE BCE aKTUBbI UMEIT OJMHAKOBbIE MCTOYHUKM)

Determine if acquiring additional information has value (based on
potential condition results)

Onpeaenntb MeToAbl 06CTYXKMBAHMA

OI'Ipe,Cl,eIIMTb aJIF'OPUTMbl OLUEHKKN COCTOAHMNA U Orpeaes1eHnA

KPUTUYHOCTHU
P CA = F1(M1) + F2(M2) + F3(M3) + ...

33
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OnpepeneHne AKTUBOB

Ft Our Company - PI System Explorer

File  Edit Wiew Go Help
?Database 5 Query Date - OBack

H, checkin ©2 « [2] | (3 Mew Element -

Mew Aktribute

d‘ OSlsoft.

=101 x|

4~ Search -

_

iy Elements

B~ 3 Our Compary
Bl (7 Houston
Bl (J Cracking Process
Bl 3 Equipment
------ E
------ [F B-235
------ & F-32
------ [ F-403
------ [ H-2043
...... G H-=zz0
...... G K304
...... G K556
...... G Pz14
------ [ P-456
------ 5 P-5E0
- (G Estruding Process
- (@ Miling Process
B (3 Litle Rock
- (G Digtilling Process
- (G Estruding Process
B (3 Tuczon
- (3 Cracking Process
- (@ Distilling Process
- @ Miling Process
‘wichita
- (3 Cracking Process
- (3 Digtilling Process
- (3 Estruding Process

fn]
)

[
s

E-E-

I,

Ll ———

Generall Child Elements  Attributes |F'|:|rts I Versionl

B Identification

B =] Azzet Mame

B =] Installation D ate

E =] Plant

B =] Process
Bl Pl TagMames

B =] Fuel Gaz Flow Tag

B =] Make-Up'water Tag
B Real-Time Data

E =] Fuel Gaz Flow

B =] Make-Up'water Flow
B Specifications

B =] Burner

@| =] Manufacturer

—++ Transfers

B =] Model

i Library

k]

High Pressure

B-210
| Search 2|
|#’ B Mame 2 Y alue |
Bl Energy KPI - Usze per Ton of Feed
B =] Fuel E2DSB.2545?884839
B =] Water 53.3045938438282

5/15/1385 8:00:00 ...

Houston

Cracking Plant

B210_FGOO5
B210 w405

£7.9115305761719 ...
1.72688937187195 ..

TZ-14
Barme Engineering

Bx-414

Marne:
Description:
Canfiguratian [tenm:
Categories

LiOM:

Walue Type:
Walue:

Data Reference:

Group by W Category

IFueI

IHeIative Fuel Gaz Usze per ton of Feed

r

IEnerg_l,l EPI - Use per Ton of Feed =
I <Manes

I Double

|2DSE.2545?‘884839

IFnlmuIa j

Seftings...

A=\ \Feedrate B=Fuel Gaz Flow[[1000 *B] / A]

B-210 Modified:6/27/2008 3:37:37 PM, Yersion: 1/1/1970 12:00:00 AM, Revision 3
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' pynnnpoKa No aJiIrOpUMTMy OLEHKMU

COCTOAHMUA

3 PI Module Database Editor - Microsoft Internet Explorer

J File Edit “ew Favorites Tools  Help

{g‘ OSlsoft.

Folder Items=

RLIME,

L

Jd

E@ PEER GROUPS

BKR TEST

Breakers

Circuit Switchers

Ltcs

FRelays

L:_I Transforrmers
0-25KY
138-229KY
230-344KY
26-63KV
45K+
63-137KV

(g TRF TEST

SUBSTATICNS
m- [ suesTATIONS

E

T Sub-Modules |% Pl Aliazes I B Pl Properties

Module Name

@DDDDDDDDDDIDDl?EDB Woltage
@DDDDDDDDDDIDDl?ElS Voltage
@DDDDDDDDDDlDDl?ElE Woltage
@DDDDDDDDDDlDDl?El? Waltage
@DDDDDDDDDDIDDI?EIB Woltage
@DDDDDDDDDDIDDl?El? Voltage
@DDDDDDDDDDIDDl?EED Voltage

@DDDDDDDDDDlDDlBﬂ#B? Spare Voltage Regulator 13ke [23-44 MUA)

@DDDDDDDDDDlDDEl?ﬂlE‘ Waltage
@DDDDDDDDDDIDDEI?SD Woltage
@DDDDDDDDDDIDDEI?SI Voltage
@DDDDDDDDDDlDDElE‘l? Woltage
@DDDDDDDDDDlDDElE‘lB Waltage
@DDDDDDDDDDIDDEBEEB Woltage

%DDDDDDDDDDIDDESEEﬂi Yoltage
1

Fegulator
R.egulator
Regulator
Regulator
Regulator
Fegulator

R.egulator

Regulator 1
Fegulator 2
Regulator 3
Fegulator 1
Regulator 2
Regulator

Reqgulator

21 Objectz  Type: PIModule Aliases: O Properties: 0 Effective Date; 12/21/19629 7:00:01 PM Query Date: 2/4/2005 2:15:35 Fl

|@ Done

I_ I_ |_| d My Computer

37 Value now. Value over time.
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ANropuTM OLLEHKMU COCTOAHMA, (DaKTOPpblI 1(‘ OSlsoft.
.

I Module Database Editor - Microsoft Internet Explorer

J File Edit Miew Favorites Tools Help 11.’
CM Costs
Falder Items X| @ SubModules | 1 Pl Aliases Eif Pl Properties | '
F"@ M_Dd"'le Databases 24| apriProperty Name | value | Datatype |
= rinukaps63 B multiplier 0,15 Double
g P1BatchDE @ Select surnf actual_cost) String
= ! MaoduleDB @: hdw_crder String
oS @: Where equip_num={2EQ M... String
i CMmS H ' case String
E‘® ALGORITHMS Bf' Tvpe DB SOL Query String
A BREAKER @ Databaze crarms String
CA BREAKER - REPLACEMENT o @ Server ninwkzgl12 String
2E-TEIEN
CM Costs
CM Count
Cormpressor Motor Run Timme
Compressor Oil Addition Frequency
Compressor Oil Addition Quantity
Duckar
| Gaz Addition Quantity
Incorrect Qperations
fi Megger
g Tirming ;I
0 Objects  Type: PIModule Aliases: 0 Properties: 8 Effective Date: 12/31/196% T:00:01 PM Query Date: 8/4/2005 1:59:49 PM Creaton pia| ;I
|@ Done I_ I_ |_| d My Compuker o
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Anroput™m OC - KanibKynaTop

‘% Equipment Condition Assessment Module

Fil= “iew HRecord: Help

2] Ble| 43 = 7

Peer Group

IMadeI ]

7.5 IPE-PA-MAY -T2
7.21 IPE-PA-MAY -T1

6.7
6.7
6.4
6.02
4.7

IPE-PA-WYAD -T20
IPE-S0-THO -T1
IPE-S0-THO -T2
IPE-PA-WAD -T10
IPE-S0-5CA-T2

Scores for Indmidual Factors

Score|FLOC
PR (FE-FAMEW-T3D |
8.41 IPE-S0-CAS -LINIT 1
8.41 IPE-S0-SNF -4TRX

T IPE-SO-CAS -LIMIT 2

000000000010542736 Load Tap
00000000001 0520986 Load Tap
000000000010523972 Load Tap
000000000010542731 Load Tap
000000000010542730 Load Tap
000000000010520987 Load Tap
000000000010542776 Load Tap
000000000010524357 Load Tap
000000000010524358 Load Tap
000000000010542773 Load Tap
000000000010523481 Load Tap

fodel 900000000001 0547 ADZ96T

Model 9000000000010520 AT17I:

Model 9000000000010527 ALM2Z291
Model 9/000000000010547 6311166
Model 9/00000000001054; 6311169
Model 9/000000000010520 A1181%

Model 9/000000000010547 6311168
Model 9/00000000001052: 6311165
Model 9/00000000001052: 6311170
Model 900000000001054; 6311167
Model 9/000000000010527 M102315

1

Algorithm
Assion .. | |m LTC MODEL 1 Assign ... |
EQ Name |Descriptinn |Serial Numh

Factor | RawVaIue| Case| Multiplier| Scnre| Error | «]
YWater Content 44 10 014 14
Ch Costs 10 0.o4 0.4
Dil Physical 2 K] 017 0.51 _I
M Caunt 1] 1] 0.o4 1]
LTS THRU MEUTRAL 1] 2 1 2
LTC Operations a78 10 0.z 2
M Ferformance 33 2 0.1 0.z LI
|Readv O7/17r2002 326 P i
41 Value now. Value over time. © Copyright 2010, OSlsoft, LLC All rights Reserved.
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Anroputm OC - BM3yanusaums {© osisot

Web Part Page - Microsoft Internet Explorer = =] S |
|Jkddress !d}.j http: finjrwksps! 4/ WebPages/ TransFormerCA-ActionSummary, asp j | a',' |
nts and Lists te Settings Help
Transformer CA-Action Summary Report Modify Shared Page
£ £ 51 5
Details Division Floe Floe Deser =0s Equipment Equip Deser Score Person Status Yoltage Manufacturer Serial Number Timestarnp
o cE IPE-CE-SAL -4TRH 220-4 Transformer 000000000010502675 Power Transformer 5.62 | 230-138  PENNSYLVANIA  C0407351  Apr 12008
0= CE IPE-CE-SBY -20TR 220-1 Transformer 000000000010502902 Power Transformer mﬁark Pending Action 230-138 GENERAL ELECTRIC DS72025 Apr 1l 2008
0= CE IPE-CE-ALD -T10 # 10 Transformer 000000000010500689 Power Transformer 4,86 Mark Pending Action 230-13 GENERAL ELECTRIC DS90229 Apr 1 2008
0= CE IPE-CE-SMV -T1 # 1 Transformer 000000000010505776 Power Transformer T1 4,76 Mark Mo action 230-13 WESTINGHOUSE 7000351 Apr 1 2008
0= CE IPE-CE-WOR -T2 # 2 Transformer 000000000010503721 Power Transformer 4,74 Mark  Pending Action 138-13 WESTINGHOUSE RBRE4932 Apr 1 2008
O S0 IPE-SO-WRY -T3 # 3 Transformer 000000000010524809 Power Transformer 4,52 Mark No action 26-4 ALLIS CHALMERS 2475329 Apr 1 2008
Q= S0 IPE-S0-MOY -T2 # 2 Transformer 000000000010523034 Power Transformer 4,48 Z6-4 ALLIS CHALMERS 2975468 Apr 1 2008
B CE IPE-CE-NED -T1 # 1 Transformer 000000000010504616 Power Transformer 4.48 Mark Pending Action 138-13 PENNSYLVANIA C0299952 Apr 1 2008
0= CE IPE-CE-WAN -T1 # 1 Transformer 000000000010503646 Power Transformer 4,46 Mark Pending Action 230-13 GEMERAL ELECTRIC G860088A Apr 1 2008
O £0 IPE-S0-STN -UNIT 2 # 2 Transformer/4002 000000000010524059 Unit Transformer 4,44 Mark Pending Action 26-4 WESTINGHOUSE 4087792 Apr 12008
O= S0 IPE-S0O-SNF -3TRX 500-3 Transformer 000000000010523977 Power Transformer 500-34 4.1 500-230-13 GENERAL ELECTRIC D596880 Apr 1 2008
= S0 IPE-S0O-SNF -3TRX 500-3 Transformer 000000000010523979 Power Transformer S00-3C 4.1 500-230-13 GENERAL ELECTRIC D596881 Apr 1 2008
= PA IPE-PA&-CUL -UNIT4 4002 000000000010514074 Power Transformer 4.06 26-4 GEMERAL ELECTRIC BS32363 Aprl 2008
= CE IPE-CE-HAN -T1 # 1 Transformer 000000000010504178 Power Transformer 3.92 26-4 ALLIS CHALMERS 2695383 Apr 1 2008
Q= S0 IPE-S0O-PRI -T1 # 1 Transformer 000000000010526062 Power Transformer 3.92 26-4 ALLIS CHALMERS F15293% Apr 1 2008
= CE IPE-CE-FRO -T2 # 2 Transformer 000000000010501505 Power Transformer 3.92 26-4 ALLIS CHALMERS 2975469 Apr 1 2008
O ME IPE-ME-LAS -T3 # 3 Transformer 000000000010507634 Power Transformer 3.91 26-4 ALLIS CHALMERS 2749908 Apr 1 2008
0= CE IPE-CE-KEA -T1 # 1 Transformer 000000000010501802 Power Transformer 18 3.68 26-4 GENERAL ELECTRIC 3184787 Apr 12008
0= S0 IPE-S0-SNF -41HPARZ  # 2 Phase Angle Regulator {W-2223) 000000000010022996 Phase Angle Regualtor 2 Series 3.88 Mark Pending Action 230 GENERAL ELECTRIC K546938 Apr 1 2008
O= CE IPE-CE-SDN -1TRX 500-1 Transformer 000000000010505445 Power Transformer C 3.76 Mark Pending Action 500-230-13 GENERAL ELECTRIC DS96886 Apr 1 2008
= ME IPE-ME-GKE -132-SPARE 132-SPARE 000000000010510208 Power Transformer Phase 1 3.72 138-13 ALLIS CHALMERS 2A15573 Apr 1 2008
= PA IPE-PA-LIL -UNITZ 4002 000000000010516034 Unit Transformer 3.72  Paul Pending Action 26-4 ALLIS CHALMERS 2277926 Apr 1 2008
O ME IPE-ME-LEG -UNIT3 4003 000000000010507713 Unit Transformer 3.72 26-4 WESTINGHOUSE 4087794 Apr 1 2008
0= CE IPE-CE-SAL -3TRH 220-3 Transformer 000000000010502679 Power Transformer 3B 3.72 230-26 GEMERAL ELECTRIC H409398 Apr 1 2008
0= CE IPE-CE-SBY -ZTR 132-2 Transformer 000000000010502904 Power Transformer A 372 138-26-11 GENERAL ELECTRIC B9S8350 Apr 1 2008
Q= ME IPE-ME-LAS -T2 # 2 Transformer 000000000010507633 Power Transformer 3.72 26-4 ALLIS CHALMERS 2749907 Apr12008
0= ME IPE-ME-PLN -T1 # 1 Transformer 000000000010509032 Power Transformer A UNIT 3.72 26-4 PITTSBURGH 713947 Apr 1l 2008
O= P& IPE-PA-SWK -3TRW 345-3 000000000010517708 Power Transformer 3.72 345-230 GENERAL ELECTRIC M101693 Apr 1 2008
= S0 IPE-S0O-CHE -T2 # 2 Transformer 000000000010521085 Power Transformer 3.72 26-4 ALLIS CHALMERS 2934122 Aprl 2008
= S0 IPE-S0-SGL -4TRH 220-4 Transformer 000000000010523764 Power Transformer (Hi-Z 2 Winding) 3.72 230-138 GEMERAL ELECTRIC DS96762 Apr 1 2008
O S0 IPE-SO-SNF -3TR® 500-3 Transformer 0000000000105239768 Power Transformer 500-3B 3.72 Mark No Action 500-230-13 GENERAL ELECTRIC D596882 Apr 1 2008
0= S0 IPE-SO-SNF -2TRX 500-2 Transformer 000000000010523975 Power Transformer S00-2B 3.68 S00-230-13 GENERAL ELECTRIC DS96878 Apr 1 2008
LxY S0 TPF-S0-5SNF -4TR X SMN-4 Transfarmner ANANNANNNNTNS? 3981 Prwer Transfarmer SNN-4R 3.8 SNN-=23N-13 WFSTINGHOIISF TNNTAIR Anr 1 2ONAE :!
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Anroputm OC - BU3yanusaums @ osisoit

Web Part Page - Microsoft Internet Explorer
| Ele Ed View Favorites JTook Help
10-0 -G Pxelc-Sw-UK3

Jﬁdﬁass [Q] http: finjnwkdev29/Asset%20Managment2fWwebPages/Transformers-Action. aspx?eq=0000000000105026 7S

Up to PSE® Delivery

Modify Shared Page v
Station ation Code ation Type Floc Descr Equipment Equipment Descr Equipment Type Construction Year risl Number Manufacturer Model Number
ALDENE SWITCH SAL 220-4 Transformer 000000000010502675 Power Transformer E-TRF-TRF 1971 CD407351 PENNSYLVANIA 394

e e O A e

Time Value Factor Raw Value Case Valus Weight % |_] _j _,] _>_|]
3/28/2008 2:09:16 PM 0.000000 Hydran PPM Rate of Change 0 6 o Details Sample Date Fluid Temp (C)  Equip Cond Water
B/ ZONR2I0R S B PY:GasPhysical 2 v o 0-96 | =Qe 3/20/2008 12:00:00 AM 80 3 30

PI Gas Physical Change Over Time -1 3 14 04z | | o T B AT = e

PI Oil Physical 2 3 14 0.42 '

P1 Oil Physical Change Over Time i} 14 [} < 2/23/2007 12:00:00 AM 48 1 &

Top il Temperature 72:29 10 19 1.9 | | O= 8/14/2006 12:00:00 AM S5 1 18

Water Content 30 10 19 1.9 -0 6/15/2005 12:00:00 AM 60 2 25

Showing 1 to 5 of 44

Score Ranking Peer Group wRelloX blwdtopdibondests T,
232 230-344KV I_] _] _;J ;I_]

Details  Sample Date Fluid Temp (C) Fluid Cond

0= 1/15/2008 12:00:00 AM 2

O 2/23/2007 12:00:00 AM 3

= 8/14/2006 12:00:00 AM 3

= 7/16/2004 12:00:00 AM 2

= 7/11/2003 12:00:00 AM 2

Showing 1 to 5 of 61

Time Value

3/27/2008 9:00:00 AM 60,0000
3/6/2008 9: 67.541S
2/21/2008 12 83,7815
2/14/2008 9:00:00 AM 67,1446
2/7/2008 10:00:00 AM 62,4836
2/7/2008 10:00:00 AM 62.4836

B view snd Trend Equipment PI Points

B ca Transformer Action Algorithm Rules

380 04 Day(s)

=
&] Done T R3tocalintranet
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- Considerations for Approach

[Ton3aTtb --> XoAuTb --> beXKaTb
MNn cpasy bexartb?
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Considerations

Good architecture and planning is key to
long-term success

A good business champion is as important
as good architecture

Select some quick hits to increase
awareness of possibilities (Pilot) - Consider
using FMEA or recent RCF’s for ideas.

As a last resort, introduce new products to
help with implementation (You probably
have all of the technology you need)

When data is missing, first try to infer or
manually collect it to determine its true
value (before investing in automation)

Usually, every site is unique - there are
almost always differences in equipment
specifics, data captured, EAM,
maintenance strategies, operating
environments, etc.

{g‘ OSlsoft.

Visualize results first before changing
maintenance plans or doing automated
alerts, EAM integration, etc.

There will be many more uses for this
information once it’s in place and proven -
Plan for continuous improvement model

Involve key SME’s up front. Incent key
personnel based on ROl of CBM

If not already present, plan for dedicated
resource for data maintenance - plan for
more discipline being required in
maintenance program

Use existing data marts if at all possible

Not always obvious what belongs in EAM
and what belongs in PI

51
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MeTogonorma BHeApeHUA

OueHka
TEKyLEro
COCTOSIHUA

«0630p UCTOYHUKOB MHDOPMaL MM

*YnpaBneHue
O6cnyMBaHMEM

«OnucaHue o6CnyMBaHUe
«C60p ZaHHbIX
*CH1CTEMbI OTYETOB
« OpraHm3saumoHHbIM 0630p
«[MMnoTHaA BbIGOpKa
«NcxogHaa 6M3Hecc-onepaumsa

oAManaMMbI ApPXUTEKTYP

HadanbHoe
KOHCbVIprI/IpOB-
aHve n

BHeapeHune

eKOHTEKCTYyanusauma AaHHbIX
«OnuMcaHne akTMBOB

eHavasibHOe KOHMMIryprpoBaHue
MoJIb30BaTe/IbCKOro MHTepderca

eData mart setup (77?7)

«OnpegeneHune 1 KoHOUrypauma
aNroOpnTMOB

*YCTaHOBKa CBA3M aKTUBOB C
NpoLEeCcCOM 06CNTYKMBAHUA

«Co3gaHMe NUIOTHOro NPOEKTa

«O6HOB/IEHWE 6M3HEC onepaLui

(g‘ OSlsoft.

OOHoBNEHUS,
obyyeHune, n

T. O.

ePasBepTbiBaHME NUI0TA

eOueHka 3PeKTUBHOCTH U
y/lyylleHue aaropuTmoB

*BHeapeHMe 10NoIHUTENBHBIX
OTYEeTOB

*YyyweHuwe npouecca
06pabOTKM AaHHbIX

«Extend to predictive
maintenance

«O6HOB/IEHWE 6M3HEC onepauui
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- Kak Pl System genaeT 3T0 BO3MOXHbIM

[Mnatdopma Pl n pecypcobl
OSlsoft obecneunBatoT
dyHOAaMEHT ANA ycnewHoro
BHegpeHuna O0OC
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PI System - Dynamic Visibility @ osisot

The Pl System provides a scalable means to analyze and visualize information to
support company-wide analysis and decision making support

M ca

Connect Manage Analyze Present

Collect data from Gather and archive Access real-time or View data, identify

hundreds of sources. large volumes of data. historical role-based problems, and take
Scale to meet your data for the entire corrective action with
growing business enterprise at any time. familiar, easy-to-use
needs. graphical tools.

Interfaces Servers Analytics Visuals

Value now. Value over time. © Copyright 2010, OSlsoft, LLC All rights Reserved.



Pl Components {0 osiot.

Pl Historian

Usually already in place, maintains all time-series
information and condition assessment results-

Provides platform for data aggregation, history, data
cleansing, algorithm development, etc.

* Pl Subsystems

Totalizer - for run time calculations, cycle counts, non-
movement, etc.

Alarms - alert set/reset, condition state management, etc.

Performance Equation - simple calculations, data cleansing
and aggregation, fat-finger detection, identification of bad
data, etc.
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Pl Components {0 ostot.

Advanced Computing Engine

Platform for CA and Criticality algorithm execution,
notifications, alert reset, EAM integration, etc.

Analysis Framework

Platform for asset definition (templates), models (entities),
basic calculations, etc.

Pl Notifications

OOTB and extensible delivery channels, distributed
scheduling architecture, notification history and escalation
management

Pl Manual Logger

Platform for the collection of data manually (inspection
data, pilot data collection, etc.)
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Pl Clients @, OSlsoft.

* Pl ProcessBook
* Pl DataLink and DataLink for Excel Services (DLES)
e SharePoint & Pl WebParts

OSlsoft Pl System, PIWebParts & ProcessBook for

automated and centralized data collection and analysis

Microsoft SharePoint, PerformancePoint, and Excel Services

to provide secure, role-based views into data
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UHdpacTpyKTypa Pl System @ osisot.

Ih Visuals

- — T =1

The Server Pl Notifications | @ a——

I ! {
l E

' C SV smartClient

"___—*
‘/
I

e PI System Explorer

# ProcessBook
Thin Client
¢ Acknowledgement Pages

Features

« Distributed Scheduling
Architecturs

» Extensible Delivery

e Thin Client Integration

=

Data Sources

I =
« Pl Server . » Notification History % Internet
s S0OL Server Pl Archive  Escalation | Explorer
« Web Services + Notification History Management I E
s etc. | e e e e e e e - - i — | | %) pager or

| PDA Phone
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LleHHocTb cepBucos EA/CoE {0 osisot

« With an Enterprise Agreement, customers receive:
Access to most Pl software without limitations on use
Advanced monitoring and updates via NOC
Access to the Center of Excellence (CoE)

* CoE Services include:
Value Realization Process (VRP) for strategic approach - identify and
prioritize initiatives such as CBM and provide Enterprise Roadmap for
high priority projects

Architectural Solutions from trusted advisors with a wide variety of
industry backgrounds

Project advisory services - especially valuable during initial setup of
project, initial roll out and key milestones along the way, e.g. EAM
integration, SharePoint visualization, AF definitions, Pl Manual Logger
deployment, etc.

Proof of Technology service when encountering unique, critical, complex
environmental situations for Pl applications

General system support on a variety of issues using customer specific
context
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MATERIALS, MINES, METALS & METALLURGY

Queensland Nickel QNI: Condition-based
Maintenance

“We’re using OSIsoft’s Pl Platform and interfacing to
SAP PM to benefit our operations in many ways—from
tracing product quality to justifying Six Sigma
process improvement projects.”

1{}
. )
Dave Hunter, QNI, Australia bhpbilliton

] ihe Tulure

b

Customer Business Challenge Solution } Customer Results / Benefits

= Plant floor and business users Reduction in downtime
needed one version of the truth for

all facets of refinery operations

= Implemented the Pl Systom as data
historian and analytical engine.
Achieved 9001 certification Quality
= Implemented connectivity to SAP Assurance/Six Sigma goals
= Needed real-time alarming to PM for automated work order
monitor quality Reduction in total steam

consumption

creation

= Needed automatically generated
maintenance notifications in SAP Users see profitability and growth

historically and in real-time
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POWER & UTILITIES ((J OSlsoft.
: -

PSE&G: Condition Based Maintenance Limmezs s

“We get a detailed breakdown on equipment costs and .; e
man/hours to service that gives us important business s
benefits. Without the use of the Pl System, it would

have taken us several months to gather and analyze the

information.”

Angela Rothweiler, Principal Engineem

Customer Business Challenge Solution P Customer Results / Benefits

IR R R RNy

* Holds Reliability award for Mid

* Implemented automatic data Atlantic States for last 7 years

collection & notifications to SAP PM

* Providing the highest reliability
Power Distribution is requirement
* Focused maintenance expenditures

* Setup standard business rules for on needed targets

condition based maintenance using
Pl - ACE

* Minimize Maintenance Costs

* Lastmonth: LTC stationary & moving
contactsburned, next PM due 2015,
LTC & transformerwould have
failed, saved $2M transformer

* Providedfocused view into
equipment using SAP Portal
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{g‘ OSlsoft.

CBM Whitepaper:
http://www.osisoft.com/osisoft/downloads/CBM_WP.pdf

UC2002:
http://www.osisoft.com/Resources/Multimedia/PM-RLink+Utilization+At+Dow+Corning.htm

http://www.osisoft.com/Resources/Multimedia/Substation+Inspection+and+Condition.htm

http://www.osisoft.com/Resources/Multimedia/Dofasco+Achieve+Maximum+Asset+Reliability.htm

http://www.osisoft.com/Resources/Multimedia/NASA+Glenn+Research+Center.htm

UC2003:

http://www.osisoft.com/Resources/Multimedia/Making+the+Most+of+Your+Assets.htm

http://www.osisoft.com/Resources/Multimedia/New+Initiatives+in+Asset+Mgmt.htm

UC2004:
http://www.osisoft.com/Resources/Multimedia/Condition-

based+Asset+Management+Using+Pl.htm

UC2006:
http://www.osisoft.com/Resources/Multimedia/User+Conference+2006/SF+Condition-

Based+Maintenance+Across+the+Enterprise.htm

http://www.osisoft.com/Resources/Multimedia/User+Conference+2006/Condition-

Based+Maintenance+Across+the+Enterprise.htm
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More Links @, OSlsoft.

Regional Seminar 2007
http://www.osisoft.com/osisoft/downloads/OSIsoft%200ptimise%20Asset%20implementation%20-

%20ANn%20Moore%?20.ppt

http://www.osisoft.com/osisoft/downloads/asia/240ctKualaLumpur/240ct-AM-GS-04-Ann%20Moore%20-

%20Asset%200ptimization-KL.pdf

UcC2007:
http://www.osisoft.com/Resources/Multimedia/User+Conference+2007/MO-03-06C.htm

http://www.osisoft.com/Resources/Multimedia/User+Conference+2007/MO-03-11F.htm

UcC2008:
http://videostar.osisoft.com/uc2008/ppt/AMS TR2 D1 01 Wernsing Moore.pps

UC2009:
http://videostar.osisoft.com/UC2009/video/033109 SF09 1 1 5 Continental Sankarman 05.wmv

http://videostar.osisoft.com/UC2009/presentations/SF09 1 1 5 SDGE Bartek Sankaren 16x9.pps

http://videostar.osisoft.com/UC2009/video/033109 SF09 1 3 3 Imperial B Session 03 Krishnan Hruby

Cournoyer Biaszkiewicz.wmv

http://videostar.osisoft.com/UC2009/presentations/SF09 1 3 3 Basin DTE Gopal .pps
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