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Asset Optimization
Condition-Based Maintenance (CBM)
Improving Reliability and Quality
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Agendail(f&

e Asset Management Issues and Trends
(P =& 22 7 ThI B 1) R AR )

o Utility Use Cases (H.J7 /A 5] M. ZH41)
—PSE&G CMMS
- SDG&E RtCBM

« Benefits and ROI (33 A% [EIFR)

« OSlsoft Technology (OSlsoft Bi:37 #F)

e Summary and Q&A (%5iEf[n) Bl 5 & 5%)
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BB HEA

1. BERIR=EEGIE
- Issues|a] &3
- Limitations )5 FR 1

2. EPSCEREA
Past Present Future Interval based (Eﬂ:ﬁﬂ‘lf—"”fmﬁ)
— Time based (Z T i)
— Counter based (FET#/ERE)
« Condition based (G TIRE)
« Real-time Condition based (Z&T-SZHPRA)

» Future Asset Management Practice (T [
' AR B HAHS)

S
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PSE&G

(Public Service Electric & Gas)

CMMS

(Computerized Maintenance Management System)
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Equipment Age Profile in Utility

Transformers 2 & %8 Breakers Wrikse
Total - 955 units Total - 4578
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<11 11-20 21-30 31-40 41-50 51-60 61-70 71-80 <11 11-20 21-30 31-40 41-50 51-60 61-70 71-80
Age (years) Age (years)
O Transmission M Distribution O Transmission W Distribution

Average Age- 37.4 Years Average Age-40.6 Years
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Implementation Overview

(BRI AT 7 3 )

. d Workstations Workstations ERP / MMS
0UddJde _. - A ha t. y -
Measurement
$ $ $ Points
Asset ]
OSlsoft Technology Definitions
RLink [ Mntc |
Penine  pUEWR Contextual R\t,I;otl;tal «—> Bigg;c‘:l':li;);al <—>|_Blans
Datab eb-
Database Tools aiaBase Server Tasks
| o Order
$ * | History |
Standard Interfaces r
Pl to Pl - OLEDB - OPC - COM connectors - Batch | e $
Substation
Gateway Mntc
A | A | A T | | Server
Distr Transm Orders
DeltaX || Hydran Doble SCADA MV 90 SCADA
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Data Correlation(ZEFHRE S

Condition Assessment Jr&TEAL

Rela

; PI Module Database Editor - Microsoft Internet Explorer

Fle Edt View Favortes Took Help

Folder Items

-\ BAY
-\ BEN

- COM-RLY
HoM T
M T2

(¥ D00000000010503860 Pover Transformer

IPE-CE-BEN -T2 7259
IPE-CE-BEN -T2 7261
IPE-CE-BEN -T2 -T261M
IPE-CE-BEN -T2 TRl
IPE-CE-BEN -T2 -T262Y

1

[ sou
[

&) Done

m—

1 Objects  Type: PIMadule @liases: 5 Properties: 10 Effective Datar 12/31/1969 10001 PM Guery|

X 6 Subblodis | & Hles

i

PIPraperty Name Value
B £ numeer 00000
B £q oescr Power ™
B rLoc Dscr #2Tr
B rochmeer e
' FC Summer Normal - 51,19
ﬂ:' §C summer Homal 33,80
B NORMAL RATING 24000

ﬂ:' Secondary Voltage 13
B TRF Conle 3PHAS
B semiaLmmeeR  [Rerse:

OSlsoft.

IPE-S0O-CAS -LINIT 1

IPE-SO-5NF -4TRX
IPE-PA-MWAY -T2

1 IFE-PA-MAY -T1

T IPE-SO-CAS -UINIT 2
6.7 IPE-PAWAD -T20

7

Peer Group Algorithm
[Modsl 8 Assign .. |C4 LTC MODEL 1 Assign ..
T——e|FLOC EQ Name Description |Seria| Numh

000000000010542736 Load Tap
0000000000105209386 Load Tap
Q000000000010523972 Load Tap
000000000010542731 Load Tap
000000000010542730 Load Tap
Q000000000010520887 Load Tap

Model 9/00000000001054: ADZ96T
Model 9000000000010520 A117EX
Model 9/000000000010527 ALM22911
Wodel 9/000000000010542 6311166
Model 3/00000000001054: 6311169
Model 9000000000010520 A1181X

| 00000000001 0542776 Load Tap Model Sr000000000010547 6311168

| 6.7 IPE-S50-THO-T1 0000000000104524357 Load Tap Model 8/00000000001052: 6311165

| 64IPE-SO-THO-TZ Q000000000010524358 Load Tap Model 8/00000000001052: 6311170

| 6.02 IPE-PAWAD -T10 000000000010542773 Load Tap Model 800000000001054: 6311167
4.7 IPE-S30-5CA -T2 0000000000104523481 Load Tap Model Sr000000000010527 M1023145

KN i

Scores for Individual Factors

Factor Raw Value Case| Multiplier Score| Error ﬂ

Water Content 44 10 0145 1.4

Ch Costs 10 0.05 0.4

il Physical 2 3 017 0.41

Chi Count a ] n.os ]

LTS THRELU KEUTRAL a 2 1 2

LTC Cperations a7a 10 0.2 2

Pl Perfarmance 33 2 01 0.z J

-
Ready aymMyizonz 326 PM

les Points

1B
Sutrodules %} Pl Alases I@r I Puaperes I
J
hlizs Name |Tag Hlame [server  [Snapshot Ua
ESOCLOAD IN WVA  BEN:TRREOD.Q  njnukapstS 38,9892
P90 EVAR TN BEN:TRREOLILQ  njnwkapsés D
V90 VAR OUT BEN:TRRECLZ.Q  njnwhapstS 896D
VS0 K BEN:TRREOLZW  njnwkapséS 18060
M3 VOLTS BEN:TRR.ECLS.Y  njnwhapstd 120476
OIL LEVEL BEN:TRE.LODZM  njnukapsé3  23C
AL OIL TEMP BEN:TRE.TOO3M  njnwkapsés 79
MAR WINDING TEMP  BEN:TRF.TO04M  njnwkapst3  BROKEN
FLUID COMDITION  BEM(TRF.QOOZYR  njnvkapstS Pt Created
GAS CONDITION BEN:TRE.QUO4.YH  njnukaps65 Pt Created
I i
(1203011969 70001 PML Guery Dater O7/15/2002 11:4%:22 AM Hea J
2) Hy Compule

Condition Assessment =
f.(m) +f,(m,) + f;(my) ... +f (m)

VALUE NUW, VALUE OVER TIME




Data Correlation (cont’d)
Operational Data (E1E£4E)

I Module Databhase Editor - Microsoft Internet Explorer

J File Edit Yiew Favorites Tools Help .'f
000000000010047622 Power Transformer A
Folder Iterns = @ Sub-hodules l}% Fl Aliazes |@ Pl P[Dpertieg I .
EI@ She [ APIAlias Marmne | Tag Name |server | Snapshot Yalue
101H \@E) ESOC LOAD IM MWA SBE:TRF.EOQQ3, 3 ninwkapses 4938,7145
110% \@E) 230K MAR WINDIMG SBE:TRF.TO14.M ninwkapses =3=1
1azn \@E) SO0KY MAR WINDIMG SBE:TRF.TOO4, M ninwkapses =3=1
\@E) OIL TEMPERATURE SBE:TRF.TO3Z.M ninwkapses =3=1
= LTRA \@E) TAME ©IL LEWEL SBER:TRF.LOOL, M ninwkapses 250C
000000000010047622 Power Transformer A ‘T3, TOP OIL TEMPERATU... SBE:TRETO0L.M  rjnwkapseS &0
000000000010504816 Disconnect Switch Deluge Systemn A \Ea) HYDRAN FEM SBEITRF, Q012, M rinwkapses 27
000000000010504817 Disconnect Switch Deluge Systemn © \Ea) HYDRAN ROC SBEITRF, Q012 N1 rinwkapses a
00000000001050451 5 Disconnect Switch Deluge Systarm B \Ea) 2501 GAS SBR:TRF. G014, M rinwkaps6s 63
0000000000105042827 Disconnect Switch S00-1 230K Disc % SOO-Th GAD SBR:iTRF. QO15.M rinwkapses 147
0000000000105042828 Disconnect Switch S00-1 220Ke Grd % S00-1 PHASE A GAS SBEITRF, G014, M rinwkapses 11g

000000000010504850 Disconnect Switch S00-1 BS 1
000000000010504851 Circuit Switcher
000000000010504852 Disconnect Switch Ground
0000000000105045853 Disconnect Switch Auto Ground
000000000010504920 Power Transformer B
000000000010504921 Power Transformer C

IPE-CE-SBB -1TRR -725% Transformer Differential Relays
IPE-CE-SBBE -1TRX -7261 BER Trip Checks & Megger
IPE-CE-SBBE -1TRX -7303 Transf, Tertiary Relays -

230B51

230B52

230B53

- Z30BS54 -
ﬂ HHHHHH I _}IJ 4| I ﬂ

1 ©bjects  Type: PIModule Aliases: 11 Properties: 53 Effective Date: 12/31/1969 7:00:01 PM Query Date: 8/4/2005 1:35:49 PM  Creator: piadmin ParentCount: 3 |

|@| Done I_ |_|_| :J My Computer




Data Correlation (cont’d)
Characteristic Data (4 1)

I Module Database Editor - Microsoft Internet Explorer

J Fil=  Edit Wiew Favorites Tools  Help

000000000010047622 Power Transformer A

Folder Iterns X| @ SubModules | Ty Pl Aliases B Pl Froperties |
El@ BB ﬂ APIProperty Name |'-.-'a|ue |Datat3r|:|e

£ 101H @ E MUMBER. 0o00000000010047622 String

l 110% @ Ex DESCR Power Transforrner & String

122% @ FLZZ MUMBER. IPE-CE-SBE -1TRX String

T T @ FLZZ DESCR 500-1 Transfarrner String

& LTRx @ EQUIP CLASS E-TRAMSF-CL String

000000000010047622 Power Transformer A @ EQUIP TYPE E-TRE-TEFE String

0000000000105 045816 Disconnect Switch Deluge Systern A @ MANUFACTLRER Srit String

000000000010504817 Disconnect Switch Deluge Systemn © @ SERIAL MUMBER 220826 String

000000000010504818 Disconnect Switch Deluge System B @ CONSTUCTION YEAR 2004 String

----- 000000000010504827 Disconnect Switch S00-1 230Ky Disc @ INSTALL DATE 7/20/2004 String

000000000010504828 Disconnect Switch S00-1 230Ky Grd @ SORT BY 1457 String

000000000010504850 Disconnect Switch S00-1 BS 1 @ AR o String

000000000010504851 Circuit Switcher @ REPL-COST 2 a0 String

----- 000000000010504852 Disconnect Switch Ground @ INST-COsT 0,70 String

000000000010504853 Disconnect Switch Auto Ground @ TRANS-COST 210 String

000000000010504320 Power Transformer B @: FC-SUM-20MIN-EMER  S&0.19 String

0000000000105049321 Power Transformer C @ FC-SLM-4HR-EMER 498,31 String

IPE-CE-SBE -1TRX -723% Transformer Differential Relays @ Fo-SlIM-24HR-EMER 461,10 String

IPE-CE-SBB -1TRX -7261 BKR Trip Checks & Megger @ Fo-SLIM-1WE-EMER 457,50 String

IPE-CE-SBB -1TRX -7303 Transf, Tertiary Relays - @ FC-SLIM-1MO-EMER 449,70 String

£30B51 @ FiZ-SUM-MiRMaL 401,20 String

£30BS2 Bf' SC-SUM-24HR-EMER 285,70 String

UM 230853 Ei' Fo-Exp-n 1.00 String

A 230B54 = B FC-HOT-SPOT-GRAD 21,80 String

ﬂ ThoneT | _>|J By Fo-Aava-COP-RISE 39,50 String
1 Objacts  Type: PIMadule  Aliases: 11 Properties: 53 Effective Date: 12/31/1969 T:00:01 PM Query Date: /472005 1:35:49 PM  Creator piadmin  ParentCount: 3

|€| Done I_ |_|_| d My Computer



Algorithms (

-

) P1 Module Database Editor - Microsoft Internet Explorer

|J File Edit Yiew Favorites Tools  Help

CM Costs

Folder Iterns

% My Module Databases
E| njnwkapses

[+ ™ PI BatchDB
=

PI MadulaDB

M CMMS

= ALGORITHMS

: vf| T4 BREAKER

: CA BREAKER - REPLACEMENT
([ AT 26-765KY

- CM Casts

CM Count

Cormpressor Motor Fun Tirne

Compressor Ol Addition Frequency
Compressor Oil Addition Quantity
Cructor

Faz Addition Quantity

Incorrect Cperations

Meagger

Tirming

| »

[

By SubModules | 5 Plaiases B PIPropeties |

&PIProperty Marne Walue Datatype
Bf' Multiplier 0.15 Double
@ Selad surnfactual_cost) String
@ hdw_crder String
@ Where equip_nurm={EQ M... String

@‘ Caze String
@: Tupe DB S0L Query String

B’ Databaze ErnFnS String
@ Servar njnwkzqllz String

0 Objects  Tepe: PIModule  Aliazes: 0 Properties: 2 Effective Date: 12/31/1969 T:00:01 PM Query Date: /472005 1:59:49 PM  Creator: pia|

[

|@ Done

]

| j My Computer o




Score Generator (¥F4)2%)

T Equipment Condition Assessment Module — II:II KI

Eilz Wwiew Records Help

] ez 212 =] 7

Peer Group Algorithm
BKR TEST Assign |G|::E= 26-B9KN - ACTION Assign .
Score |FLOC |E'E'! HName Description Serial Number
2.1 IFE-FA-SBHE -16FA ao0a00o0o0001 051869949 Oil Circuit B BER TEST/OOO0000000° 01 39A7ET3-20
RN PE-FA-SBE -2FB goooooooood 051 F030 Ol Circuit B BKRE TEST/O000000000° 01 29AFE327-20
0.9 IFE-FA-SBE -TFB aO0O0000001 0517027 Qil Circuit B BER TEST/OOOO0000000° K-656861 7 7-Lk:
0.9 IFE-FA-SHE -14FA aO0a0000001 051869498 Qil Circuit B BER TEST/OOOO000000° K-B5E6G1 ¥ 7-vwaT
0.9 IFE-FA-SBE -TFA aO0a00o00001 0517026 Qil Circuit B BER TEST/OOOO0000000° K-656861 7 7-Lk
0.9 IFE-FA-SBHE -6GFB ao0a0oooood1 0517024 Qi Circuit B BEER TEST/OOO00000000° 0141423231 495-20
0 IPE-PA-SWWI -41H 00000000001 06005538 Sas Circuit | BKR TEST/ 0000000000 BOO2910-11

Scores for Indrdadual Factors

Factor Raw Yalue Case | Muliplier Score| Error
54 ¥ 0.3 2.1

Dperations - 12m 5 o 0.35 ]

Dperations - 6m 4 a 0.25 ]

2varall Score 2.1

Ready 2320045 9:44 Ahd =




Work Prioritization (TAER5E)

£4 Microsoft Excel - MECHworkPrioritybyDiv.xls - =] =]

2] x|

Al - = ordefum
A ] [ E 5 H | b L Il My (I
1 arderhum workCenter | status el Type floc deszc voltage ca | criticality | daysLate |priority [eqRanking
2 |000M00193305 TPA-ME OPER  E-RECL IPE-P&-RECL-ZSHCP Pal. Reclozer Contraol Inspection 424 18
4 |0001 00307945 | CE-ME OPEM  E-BAT IPE-CE-GED -Cisihd-MEC Cen. Battery (Transm.Dept.) 1158
4 (0001 00255900 | PA-RME OPEM  E-BAT IPE-P&-hAL -COhd-MEC Pal. Battery (Dist.Dept.) 238
5 |000100270059 | CE-ME OPEM  E-RECL IPE-CE-RECL-MIMZ24F -13F Cen. Reclozer Control Inspection =228
B 000100294517 PA-MWE OPEM  E-BAT IPE-P&-SiH -COh-WEC Pal. Battery (Tranzm Dept ) -1E62 |8
¥ (000100283073 PA-ME OPEM  E-BAT IPE-P&-SER -M1 Pal. Battery (Transm Dept ) 12218
g (000100279368 PA-ME OPEM  E-BAT IPE-P&-SER -COb-MEC Pal. Battery (Transm Dept ) -100/8
9 (000100246521  MWE-ME OPEM  E-BATCHS IPE-ME-SRY -C0Oh-EC hlet. Battery Charger { Transm . Dept. 118 1 2500.00
10 (o001 00246822  ME-MWE OPEM  E-BATCHG IPE-ME-SKN -COM-MEC Wet. Battery Charger ( Transm Dept. 1181 250000
11 (000100246625 | PA-WE OPEM  E-BATCHG IPE-P&-fAL -COh-MEC Pal. Battery Charger [ Dist Dept ) 1301 250000
12 (000100168655  SO-ME OPER  E-BHR-GCB  IPE-ZO-SRF -41X Zo.3CH BHRE 500 Y 121 500.00 25 6.7 754 1 167500
13 | 000100256197 PA-ME OPEM  E-BHR-OCH  IPE-PA-SMA, -2PMW Pal.oizB BEE 135 KN (Transm. Dept.) 135.00 249 2.5 405 1 159500
14 |0001 00251300 ME-ME OPEM  E-BATCHS IPE-ME-SES -COM-WEC hlet. Battery Charger { Transm . Dept. 941 150000
15 |0001 00251301 | ME-ME OPEM  E-BATCHS IPE-ME-SES -COM-WEC hlet. Battery Charger { Transm . Dept. 941 150000
16 (000100255379 PA-ME OPEM  E-EMGER IPE-P&-Shkih -COhd-MEC Pal. Emerg. Gen. v drive (Trans Degpt ) 531 150000
17 (000100255375 PA-ME OPEM  E-EMGER IPE-P&-SiH -COh-WEC Pal. Emerg. Gen. v drive (Trans Degpt ) 531 150000
18 000100194085 | S0-ME OPER  E-TRF-URT IPE-Z0-CoL -URIT 3 Zo. Transf .-dky -BIHY [10vr] 25-4 4.1 34 457 |1 139400
19 | 0001001 88794 | S0-ME OPEM  E-TRF-TRF IPE-Z0-REY T3 Zo. Transf -4k 260 {10yt 25-4 3.46 34 4731 117640
20 000100193118 |SO-ME OPEM  E-TRF-TRF IPE-Z0-AU0 -T1 Za. Transf -4k - 260 {10y 25-4 5.05 3 431 1
271 (000100275945 | CE-MWE OPEM  E-BKR-ATB  IPE-CE-SBB -41H Cen. ATB BKR 138K 500N (Transm.Dept ) 23000 4 E.05 951
22 (000100220487 | PA-ME OPEM  E-BKR-GCB  IPE-FA-RFL -230B53-4 Pal ZCH BHR 138 KM (Transm. Dept ) 230.00 175 585 260 |1
23 (000100295359  ME-ME OPEM  E-TRF-TRF IPE-ME-GRE -T2 Met. Transf -4k -6k [Dist Dept ) 25-4 3.92 34 1021
24 000100015768 PA-ME OPEM  E-CHTSWWE IPE-PA-SHU -20H30 Pal.Circuit Swe -1 38R -500MN Transm Dept) 230,00 5.5 1744 1
25 000100255520 | PA-ME OPEM  E-TRF-TRF IPE-P&-hAY -T2 Pal. Transf.-135ky -500KY (Transm.Dept ) 230-13 4.44 4.4 21
26 | 000100027754 | CE-ME OPEM E-LTC IPE-CE-YFL -URITZ Cen. Load Tap Changers 1 %r. & 4 % 135 55 1536 1
27 (000100246700 | PA-WE OPEM  E-BHR-GCHB  IPE-PA-SW -1 20y Pal ZCH BHR 138 KM (Transm. Dept ) 345.00 1.85 52 121 1
28 (000100126105 PA-MWE OPEM  E-BKR-GCB  IPE-FA-SHE -90P Pal ZCH BHR 138 KM (Transm. Dept ) 133.00 a 565 1202 1
29 000100246374 | ME-ME OPEM  E-TRF-TRF IPE-ME-SAT -132-2 Met. Transf.-138ky -500KY (Transm.Dept.) 135-26-11 31 36 107 |1
30 | 000100255739 | PA-ME OPEM  E-TRF-TRF IPE-P&-MAY -T3 Pal. Transf.-138ky -500KY (Transm.Dept.) 230-13 4.4 4.2 231
41 |0001 00275945 |CE-ME OPEM E-BRRE-ATB  IPE-CE-ZBB -7T2H Cen. ATH BKR 135K -500WN (Transm.Dept.)  230.00 5.05 5.05 951
32 (000100195561 | CE-MWE OPEM E-BHR-GCB  IPE-CE-RAH -L1 Cen GCH BHR-4RW Ak (Dist Dept ) 26.00 ! 16 4533
33 (000100002459 | CE-MWE OPEM  E-BMR-GCB  IPE-CE-SLI -B6F Cen GCH BRR-4KMW -6AkY (Dizt Dept ) 26.00 4 46 1256 3
34 (000100252608 PA-ME OPER  E-BHR-OCB  IPE-PA-SMA, -3TR Pal.onzB BHE 135 KN (Transm. Dept.) 135.00 u] 5.4 405 |1
35 | 000100239563 | SO-ME OPEM  E-TRF-TRF IPE-Si0-CLM -T2 Zo. Transf -4k -69KY (Dist .Dept ) 25-4 312 34 1431
J6 |000100246400 | ME-ME OPEM  E-TRF-TRF IPE-ME-SAT -132-3 het. Transf.-1535ky -500KY (Transm.Dept.) 13535-26-11 292 36 107 1
a7 000100239477 | SO-ME OPEM  E-TRF-TRF IPE-Z0-BOR -T1 Za. Transf -4k -6k (Dist .Dept ) 25-4 5.05 34 136 1
38 (000100239574 SO-ME OPEM  E-TRF-TRF IPE-Z0-LIB -T2 So. Transf -4k -EIkY (Dizt Dept ) 26-4 3.08 34 1431
39 000100251 265  ME-MWE OPEM  E-BKR-GCB  IPE-ME-SES -20H Wet SCH BRR 138 KN (Transm. Dept.) 230.00 275 5.3 B3N
A0 000100251133 |CE-ME OPEM E-BHR-GCH  IPE-CE-SBB -92X Cen.zCH BHRE 138 KY (Transm. Dept.) S00.00 25 5.5 a7 1
41 |000100224948 | S0O-ME OPEM  E-BHR-GCH  IPE-SO0-3SA4, 2308 Zo3CH BHE 500 Y 12 S00.00 u] 7.25 2631
1

Jiullilll&ZMZﬁ_l%E;MET_QEENYE;EHID_)\ IPE—C/E;SEE;C_QM;MEC—Q&D__MJQQELE_EHEEGMMEELQ&DLI -73
44w M CE-ME & ME-ME 4 PA-ME 4 SO-ME  allData 4

Ready | | [ [CAPS MU | [




ACE

(Advanced Computing Engine)

SR ElE S

e Groups equipment by aliases in Pl Module
e Apply set of equations to groups of equipment

e Generate email notifications or trigger for
transfer of measurement docs or creation of
notifications

e Event-based and periodic calculations

e Easi

y turn on or off equations for individual
oment

ass modules and over 6000 contexts

OSlsoft.

VALUE NOW, VALUE OVER TIME



Notification Calculations
H Zh 18 AR S
e Hydran PPM Rate of Change

e Excessive LTC Operations

e Excessive Runtime Readings

e High Breaker Temperatures

e Breaker Filling Pressure

e High or Low Transformer Oil Levels

e Low Transformer Nitrogen Cylinder Pressure
e | ow Transformer Nitrogen Pressure

OSlsoft. VALUE NOW, VALUE OVER TIME



Interfacing with Data Sources
(8- J7 B VR ) B2 k)
« SAP PM Module
o Lab Systems — DeltaX & Doble
 Breaker Diagnostic Data Web Pages
e Transmission SCADA
e Distribution SCADA
« MV-90 13kv Transformer Load Data
 SDC 4-26kv Metering

* Hydran Transformer PPM Monitoring
« SAP PM Measurement Documents

OSlsoft. VALUE NOW, VALUE OVER TIME



CA Tanglble Results
REEBIANEE

2003 AMZWTE B HEr N16 LTC's, 5P HERAR A
2

— Estimated Cost Saving ~ $300,000
e 2004 H##A104LTC's, 1M H B EEHERE
7E ] B
e 2004 Hin ASTAREAS, 24 N H EE A3
— Estimated Cost Saving > $1.2M
¢ 2005 Cost Savings > $2M

OSlsoft. VALUE NOW, VALUE OVER TIME




Notification Tangible Results
GBI SR P ANV ES

 Problems discovered from CMMS Notifications
— Controls out of Calibration
— Leaky Blast Values
— Incorrect CMV Setting
— Defective Controls on older LTC
— Defective Counters
— Low Oil Levels
— Cylinder Leaks
— Hydran PPM

e 2003 Estimated Cost savings for 9 LTC’s and 2 GCB’s is
$264,600

e 2004 Estimated Cost saving for 5 Transformers is $800,000
005 Cost Savings > $1M

OSlsoft. VALUE NOW, VALUE OVER TIME



Conclusion: Proactive Approach
Enables:

5 (Million) .
7
. Savings
5 _
4 Expected
Failures
3 _
2 Corrective
1 Maintenance
O _

2002 2003 2004 2005 2006 2007 2008 2009 2010

I Years I




SDG&E
(San Diego Gas & Electric)
RtCBM Program

(Real-time Condition Based Maintenance)

SERPRS B 4E D

OSlsoft. VALUE NOW, VALUE OVER TIME



SDG&E RtCBM Architecture ZE#4]

Microsoft SharePoint Server
RtWeb Parts

Y : \4

- PR — User Interface
Maintenance PI Server . - E.ﬂ - and
Algorithms . > —_ ——— _
Ergan flerts A = ' . Analysis Tools
Operations : Relatlonal Databases
Pl Server E :
Maintenance Dissolved oih
Syst Gas Analysis i, thers
SCADA e .
? - WiMax/ Wired LAN Non-Scada (Non-Operations) Data
Connection On-line Monitors / IEDs
—< Real-time Equipment Data
“Temperature - Bushin
. . RS : g Hydrogen/Water
- - Uie g, * Monitors <in Oil Monitor :_n-g?c-;?grPOSIt on
16 Port Ethernet FJop o, Phase A, B & C :




RtCBM Z(HE4E Ak

«  Weekly general inspections 4 & &2 ° SpeC|f|c Equipment Data 4% & & %15 &

— LTC operations LTCH#:1E — Operating conditions #AEIRZS
— Alarms, temperature, visual — Stress factors J& JJ K 2%
2, . EHE — Trouble History Jfj 5 e
. %onthly equipment inspections & A & & — Maintenance data 43 ¥4

= | o — Oil test data A WA %

— Operation counters #/E 1141 _ .
‘ — Electrical vl
— Temperature, Pressure #iJE. JE7) ectrical test data H 7l A%

— Voltage HiJE — Operating speed #{/E#
. e

— Functional check e * Real-time data 3K} 43 \
« General Asset Data ¥ % F=$4 — Voltage & Current /£ & Hi it

— Rating &4 — Temperature /&

— Age, Type, Design “EfR. 28 Wil — %{ushmg On-line Power Factor 1F &)X K]

— Operating limits #47 Fi il o B
 Operational data FJ#:{E$3E — Hydrogen in Oil £l =% &

— Relays & Digital fault recorders Simulated data (modeling) BEEHE (RAY)
AFHLSE & KAk 5 Other system & engineering data

DO Monitors PQ i # HERS & LREAGR

OSlsoft. VALUE NOW, VALUE OVER TIME



Time-based to RtCBM — Circult Breakers
TH}E] & RtCBM- Wik

y I

2

Data Available #8548 244 Maintenance Intervals Planned
«  Weekly safety inspections 4 /& i &% & &

« Monthly equipment insp. & H K& & K2 Approach
« Asset Data % =545
« Historical Data [ 5 %18
— Operating conditions #/EIRA
— Stress factors = & [K 2
— Trouble ¥
— Maintenance data 43" %#s
— Test data (insul & elec) MR
« Operational data 7] #/E ¥4
— Relays & Digital fault recorders
Ak HL A% & B AR R I K
— PQ Monitors
PQ (H/Chh) Mz
« Real-time data S %38
— Voltage & Current & & HLIR
— 12T and Contact Wear 12T L Kz 42 i &% 457

Qocrations Counter #EE L4t

OSlsoft. VALUE NOW, VALUE OVER TIME



Circuit Breaker Operations

Wi 5% s BRAE

KE Substation Relays with Circuit Breaker Monitor
«  Proper fault clearing 3& 24 ) i & i B3
* Fault testing with a circuit breaker

JH VAT (25 83 ek o 0 i
P 3
« Verify the health of CB #: % CB )4 &k
— Contact wear
R A B 37
— Insulation medium integrity
A e
— Bushings and accessories 16 Ports Ethernet Gateway
s On-line
=RREH >h “= Monitors
— Operating history [ 5t #:4F |
» Use historic and real time contact wear data l
(1°T) to make a decision _
5 FE 77 5 R Sz Pk B R BOHE (12T) SRy s Ops. & Maintenance Pl Servers

Algorithms
0OSlsoft. Email Alerts




Transformer at Emergency Rating

|

HESREFLR A7

G ER

g Tl

L1 Nz L

Paper Insulation Health

)_i%g

A

Location of Paper Sample

Degree of Polymerization (DP)

AP i 2% 2 e
« Insulation Power Factor ZhZ X
* LTC Application & Design
LTC# it K M
« Oil Conditions 28 k8 HRAS
« Bushing & Accessories E& M4
« BIAIECRIORE

NLTC — Phase A 586
NLTC — Phase B 737
69kV Bushing C 688
New Insulation Paper: 1000 < DPv < 1300
Middle Aged Insulation Paper: DPv =500
Old Age Insulation Paper: DPv < 251
everely Degraded Insulation Paper: DPv <151

Bushing &
Accessories
20%

LTC Application
and design
analysis.
20%

History Data
Review (Oil
DGA,DP & testing records,
DOBLE TESTS maintenance
20% records,
overloading and
short circuit event)
_ . 20%
Oil Analysis
20%




Transformer at Emergency Rating

File Edit Tools Options Help

i M:\Transformer_Condition_ AssessmentleprisoftAEl Cajon Bk33 64 mva.run

Temperature Profiles

** Tlarning:

Eubbles are not likely to

ratings in excess of 2.0 P.T.
by IEEE guidelines and the results way be unrelishle.

are not supported

i M:\Transformer_Condition_ Assessmentleprisoft\El Cajon Bk33 64 mva.run

Max load = B WA

fortm given the temperature and load profile

BGEE

; ; EPRI PTLoad & El Cajon Bk33 64 mva.run 05/12/2005 10:22:35 AT
Transfarrmer | Cooling | Armbient | Load | Bubbles | Calc  Results
Cycle | Cycle Type Armbient Top ail Haot spat
= Max =131.7 C

A. OUTPUT SUMMARY o 100
Date of Calculation = 05/12/2005 10:22:35 AN s C hax = 108.3 C

; = O -
Mumber ILerations -0 . 5D—;_/ﬁ_=£§_ac\
Limiting factor = Fixed upper limit
Contingency Load [imps) = 2963.145 L
Peak Load [(MVL) = g4 S ————,——————
Peak Load (Amps) = 290§3.145 0 5 10 _ 15 20 25
Peak Load (FU) = z.285714 Time (Hours]

Max Hot Spat [(Deg C) = 131.64 % I\-F\'A. L(}ad Pl‘(}ﬁle

Max Top ©1l (Deg €] - 108.19 EPRI PTLoad 6 El Cajon Bk33 64 mva run 05/12/2005 10:22:35 A
Peak ALge Accel Factor = 8.1068

curulative % Loss of Life = 0.01401

Max Bubble Risk (neoHg) = -799.5175 H Load (rrva)

Comparison of hot spot rise over top oil
simulated versus actual

Top Oil

Hot Spot LOL ' ! 15 70

[
]
—
[

IEEE
Ptload
Actual HS rise

OSlsoft.

105
105
106

176
145
131

Time (Hours)

.149

039 Decision: Based on Transformer Unit Health

014 and Real Time Conditions

g HURT AR e A% 025 Bk BE AT SEHPIRGS

VALUE NOW, VALUE OVER TIME



More
Pl Customer

Testimonials/ROI
B Z Pl KRG H P B AR5 [Pl

OSlsoft. VALUE NOW, VALUE OVER TIME



Dofasco’s Change in Maintenance CultL
78% to 91% Equipment Availability &£ 0] F

QLY

100 %
% Total
Maintenance
Hours

OSlsoft.

30%

Proactive
Maintenance

E3)

#zh

Reactive

80%

VALUE NOW, VALUE OVER TIME



Dofasco-Canada, Reliability Manager
RITAIFEME

“In Blast Furnace #4, we have extended
the furnace campaign from 8 years to 15 Z#22n
years, resulting in a savings of $1MM per &Z#
year, or $7 MM for 7 years. For Blast i
Furnace #3 we have extended the
campaign from 8 years to 20 years, 4.
resulting in a savings of $1MM per year,  v/|ad Djuric,
which results in a savings of $12MM for
12 years. The projected savings are $19
MM just for this case...”

Reliability Manager

Dofasco, Canada

OSlsoft. VALUE NOW, VALUE OVER TIME



Reduce Costs and Improve Quality

a2 A3 5 1 R

Mi Pl - FrocessBoo ok — [CGL_kAIMN PDI [Read Onlwl]

DONGBU STEEL

— =] =]

JJ_IFlIe Edit Miew Tools Window Help = e =
e A[E@n| tea|m == (% o |2 e = = 2 |foos SR [[& 0 (s|lx >[N 007 o F 20l L o 2252
CL &0 A

<F B35 02 5™
=< == 0 lEE mmin

\ == = [BEE mimin
=S=20l1 545 FEE=="1u] R 1233
=r=dal 2 S2TEA =20 2 474
ZFEF 5= TH 0977 LbEF ZF 12260
=& 5N 0926 HE = 12206
aFEF 51 0.a77 o = e 1219.0

' . e
™ e pEEC S
T3 1 o1 /01

IEHE  HE

H=2E HE =N HA=201 HEE=EF HEZ= M S5 H S2HIBE EE R R EEE SR 2 =2F —3 ==
FPI04922 OS5 12250 0.927 4 .893 43 520 1219.0 0.250 -2 (=] Z10 Z10 S D 350 SECC
1000
e I||||||III
(<l 03 = P 1 B | || | | |
o] 3 = 3‘}‘2‘”3‘}%1 :‘I‘EZ 3‘}%3 :‘}‘24 Z‘I‘ES :‘I‘ES E— E =81 ZH= 2=EEIE ST SHI0ES =LIRE Gl E85 sGLEssLE S
S0— 20 = 100 400 — 150 50
&SHI'E 2=t — % i |
[KM] | | Dj I B | | @ T - D% | | I
[En I EEE 3.0 a0 .7 a2.0 23.4 205 . O]
POR1 PORZ ACC 0= == TL CHRORM ACC TR TR2
Ready =l | AgE

Major Measuring Devices
* Thickness Gauge
* Zinc Coating Weight

OSlsoft.

* Furnace Thermometers
* Tension Meters
* Pin Hole Detector

VALUE NOW, VALUE OVER TIME



OSlsoft Enabling
Technology

OSlsoft Bl #F




PI RtCBM JJFE

= — = _ e - INtegrated Asset
=i o : g — e B Information

Alert Notlflcat|on L Erefs B

(PI Notification —— (RtWebParts)
RtAlerts) 2 5& 40

TransDistribuCo - Asset Maintenance Report

ing Period:  12/05/05 04:04 PM through 02/03/06 04:04 PM

[
Disolved Gas Analysis

air (ACK
Sample Date 5] C2H4 C2H2 cCoz2 Co 0 103
09/26/90 193 115 137 33 <1 3004 223 14
08/01/94 279 185 184
03/06/95 489 399 320
03/28/96 1258 1930 590 =k =1 6524 530
03/21/98 1390 2568 7on SE1 =1 §952 554 927 24651 6361 ek

TREETE

Asset Informatlonﬁf%“% me  p—
L1m00%

Structure i '*
(MDB and AF) Asset Rellablllty

a1 E T
Improve Reliability (PI OLEDB and
RE SN RtRepo

u
¢
- . @
o % M
) H
L= 4

Real-time Rule
Assessment
O] ACE)

OSlsoft.
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Data Structure — Module Database Hierarchy

J /4 L] 4 %3_;_’ =0
RAE G - BLAVHE R K
/', 3
¥ Properties
Division Level ji;ﬁf}nwm

ST 5 51 o P Site

5 Bigharn B azin I I
. ; - Gypsy Junction < 2
DlSt”Ct Level + "v"iu:h:ur_l,l"v"alle_l,l llrlj):li
~ = ‘winlvering
< 50414 2 1 3 e
'B”S Asset Class
+ Capacitar /
+ Circuit Breaker
+ Dizconnect & Switch 'i'\ F: K il:li‘{
+ Station

= Transfu:urmer

- Individual Asset

BB

+ [ Nu:urthern DIStrICt
| [0 Southemn District
+ Westarn District

= Transmissiu:un

+ g Froperties
+ Azzets
+ Regian |
+ Region |l
+ Region (11

+ Region W

OSlsoft. VALUE NOW, VALUE OVER TIME



Ed AFExplorer
File Wiew Help

"8 Database Gl Check In

- 'ﬁ TransDigtnbuCo
+ @ Models
- [y Element Templates
+ - @y Distribution Cirout Breakers
+- @y Distribution Load Tap Changers
= @y Distribution Transfarmer
+[y Transformer
@ Elements
=l @ Digtribution Transformer
+-w @ AF Example
<@ TR2003
<@ TR3045
<@ TR3450
—+% Transfers
T ables
(] Categories

:&] Flug-rs

16 Attributes

OSlsoft.

= e 03

General| Elementz Attributes |F'|:|rts ]

TR2003

v Show Categories

2+ ¢ Name

|Ua|ue

|Ualue Type

|Dala Reference

| Settingz

<Mones

Agzet 1D

TRZ003

String

<Monex

Substation

Bighaorn B asin

String

£Money

Aretylene

<1

String

Table Lookup

SELECT [Acetelyene [C2HZ]) FROM L

Carbon Dioxide

3004 ppn

Double

T able Lookup

SELECT [Carbon Diowide [COZ]] FROM

Carbon Maonoxide

123 ppm

Dauble

T able Lookup

SELECT [Carbon Monowide [CO]] FRO

Ethane

137 ppm

Double

Table Lookup

SELECT [Ethane [C2HE]] FROM DG4

Ethylene

38 ppm

Double

Table Lookup

SELECT [Ethylene [C2H4]] FROM DG,

Hudrogen

294 ppm

Double

Table Lookup

SELECT [Hydrogen [HZ)] FROM DEA

Methane

121 ppm

Daouble

T able Lookup

SELECT [Methane [CH4]) FROM DGA

Mitrogen

22698 ppm

Daouble

T able Lookup

SELECT [Mitragen [N2)] FROM DGAY

Ouygen

2340 ppm

Daouble

Table Lookup

SELECT [Oxygen [O2)] FROM DGRA

TOCG

213 ppm

Double

Table Lookup

SELECT [TDCG [ppm)] FROM DGA

Tatal Gas

2.83000010430417 %

Double

Table Lookup

SELECT [Total Gas (%] FROM DGAY

5
-

Battarn il Temperature

A7.0393478333555 °C

Daouble

Pl Pairt

SWFinn TR 2003_T13336

LTC Oil Temperature

B4, 3732033862305 °C

Daouble

Pl Pairt

SWFinn TR2003_TI6553

Top Ol Temperature

[ M [ % | % oo M %% % % (% %% (% %% o%|%

9132337951 BR0E °C

Dauble

Pl Pairt

SWFinn TR2003_T14857

VALUE NOW, VALUE OVER TIME




Web-based Visualization Hierarchy
BT Web FIFL AL E IR

Level 1 _
Maintenance
Overview
Level 2 : ' ~ ' :
Site Site Site Site
Detall Detalil ) Detalil Detalil

Level 3

Asset Asset Asset

Detalil Detail Detalil

OSlsoft. VALUE NOW, VALUE OVER TIME



Maintenance Overview — Level 1
% W7 é"f }hgg—;ﬁ

TransDistribuCo

*% Substation Maintenance Madify Shared Page v
Substations - Overview - Assets Requiring Repair -
El-+ TransDistribuCo Eastern District Substation Maintenance Status 0= Substation "= Asset ID Time

E‘T Distribution Bighorn Basin TRE045  3/29/2006 5:35:10 AM

- . | Bighom Basin | I Ivory Tower I Freedom Pointl I Yorkshire I Bighorn Basin CB199Z  3/29/2006 2:35:10 PM
N ‘_;" Eastern District Wictory Valley TR9946  3/29/2006 2:40:20 PM
- ¥ Horthern District IngtonEstatesI I Antler Lane I I City Hall I Miller Arena I Wolverine TR3450  3/29/2006 2:40:25 PM
P k¥ Southern District
----- ¥ western District m m Assets Requiring Attention -
E‘? Transrmissian == Sybstation == Asset ID Time
- _ Cental Hospital I I York Park I I Redwood I I'MnarTraatmantI Bighorn Basin CB2033  3/29/2006 2:35:10 PM
""" ‘f P‘ngc'” I Wictory WYalley CBO3TE  3/29/2006 Z:40:20 PM
""" W Region II Gypsy Junction I Thornhil I I Mayfield Road I Wolverine |
..... i Reqgion III Substation Reliability History -
..... :—' Region IV Washington I I Crown Center I | Victory Valley I l Lobster Cove I Substation Good aAttention Repair
Victory Valley 0.00%: 100,00%:
3rd Street I I Joshua Tree I I Bakers Paint I Wilmington I Wolverine 24T 97 53%
Gypsy Junction 0.00%. 0.00%:
Bighorn Basin 0.,00%: 100,00%:
Recent Workorders -
Date % Substation % EquiprnentID Order No  Task TaskType Comrents Assigned To
7/342005  Bighorn Basin TR3045 2004-4926 M2 CYL REPLACEMENT Mew Installation Please purmp water Diawvis, Ron
7A3FE005  Bighorn Basin TR 3045 Z002-1234  MEW SETUP MAIN TAME Mew Installation Jones, Sarah
T/34E005  Gypsy Junction TR4522 2004-5629 OQIL LEAK - INSPECTION Other Maintenance Diawvis, Ron
TAAFEN0S wWolverine TR 3450 Z004-4976 DOBLE TEST - M= Freventive Maintenan Jones, Sarah
T/34E005  Gypsy Junction TR4522 Z002-1234 M2 SYSTEM REPAIR Other Maintenance Rogers, Joe

Showing 1 to 5 of 32

VALUE NOW,

VALUE OVER TIME




2/5/2005

= File Edit View Document Tools Window Help [
3 o S e o |-
H = {'a_n U NERY I» ] ol 1 © ®
— Maodify Shared Page =
¥ - e - - i
Station Assets b i tation Contacts bt
; - ~ [ = Tros Teoaars J eTE LR 4| CE Mobile
'I-l-l. Circuit Breaker | T Felarky, fol [y ST Vel — 9% - a— (Y Ribert Fredericks (440)-555-
EI- Load Tap Changer | t"_“di ______ _T_m::r&lt' wn-.nw-HE;UI Hrmicity - faﬂ = 22
= || Wisg veetion | Taa, "e | b _||_ ]_.;- | i.. [F I _llr - - ill Jones (440)-555-
E-gj] Transfarrmer T T R I rra@ — T E— 1120
e oLr s s, Dww-wit | call] s - WY Motz
H b, e F 11 3 = T T = | L )
-l TR1123 e T i s o B M s i S e - b Add new item
: i T L e it e, s B B S
0 TrR3450 s j-l_.-r_;-_s:_—'r__ —— — Tttt
> T T T - 1
7 TR4DES 7 7 e S — o — o S St i s et =
: — I_I_""—’." T T T Cmanfey T T | ey b aintenance Overview
Field Inspection - 11— __:L_ e — lverine Substati
— . - —re - R olverine Substation
Type Date H i o i —t —— i — | E— p—— o i il v
: —— — i — _ _
9/30/1989 o i —— — — 1I e —— lgorithrn E-Mail Alerts
: } N — 1
4/11/1972 ; i — ! - s
7/16/1963 F -
2/7/1958 5
1= !
B Add new docurnent = !
1] |
= ;
Recent Wolverine Workorder ? -
Ll
I =
Date % Equipmel E fssigned To
1/5/2005 cesood| S lanes, Sarah
1/16/2005 TRI4sd| Davis, Ron
1/16/2005 CBS09Y Saumuels, Tam
2/z/2005 TR345( —— - 3 Rogers, Jos

krupp, Robert

TR 3450

VALUE NOW, VALUE OVER TIME




Asset Detail — Level 3 E=F

4

Manufacturer Model Year Current Operation - Repair Status -
SEIMENS G-4567 1959 Wolverine TR3450 4 LTC2001 =3= algorithm
) ) Load (MWatts) Differential il Temperature
Station Equipment — Bushing Degradation
= L_p Wolverine 2
= . Load =1 /.—"""\ ] Attenti Stat
E Batteries . ._ :2-1_3 Mwats |- o S ention status b
Capacitar Top Oil 3= algorithm
r . LTC Motor 77.3 Deg C Low Mitrogen Pressure
Circuit Breaker 19.9 Amps
Cooling Fans
LTC Oil ”_,g_nmp,! Good Status -
‘ Load Tap Changer LTC Position Faebeac STAGE 2 “O= Algarithm
- B Bottom Oil Elevated Ol Temperature
3 ] rrenstormer ot oeamer
0il Temperatures (C)
N . | - URL
Maintenance Qwerview
w Wolverine Substation
Set History Time - algorithm E-Mail Alerts
Start Time Asset Alert History -
|*'3':":I |j Algorithm Good Attention achk Repair
Emd Thms Elewvated Oil Temperature | 100.0% 0.0%: B oo
|>|= | 3 High Temperature Differential 0.5%: 0 95, 6%
DGA Alert i - B oo
Apply E] E] Low Mitrogen Pressure 100.0%: - 0.0%
Bushing Degradation 0.0%: B oo
Disolved Gas Analysis -
Sample Date HZ CH4  CZHE ZZH4 CZHE coZ Co oz Mz TDCG (ppr) Equiv, TCG (%) Total Gas (%) COz/CO DZiMNZ
09/26/90 195 115 137 38 =] 3004 223 2340 22698 513 2 2 15 ]
0&8/01/94 279 155 164 51 =] 42153 341 2627 25482 1140 3 3 1z ]
03/06/95 459 399 320 109 =] 1652 315 685 24333 15861 5 2 5 ]
03/258/96 12558 1980 590 369 =] 6524 530 F32 24800 5227 10 3 1z ]

OSlsoft.
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i FH ProcessBook 41

I - T -ncmission & Distribution Company = TransDistribuCao = Walverine _Asset

= TransDistribuCa

- i::j.._" Fd__.r ' & e
[ - o N g L = 5 - ey i -
i P1 ProcessBook - [http:Heclewss.osisoft. comisites/Curt/TransDistribuCo/SYG Files/WowverineTR3450.svg] |._||E|fg|
@Eile Edit W¥iew Insert Tools Draw Arrange Window Help - = ﬁ
DeHd &0 DEr % oa g B[ o 8| & 8 9w 4 ’

AR NDOT O e % L, ERdETEHL

| >

Wolverine TR3450 \ LTC2001

Load (MWatts)

Load
21.7 Mwatts
Top Oil =
LTC Motor 76.9 Deg C =
19.3 Amps
RUN . Cooling Fans
LTC Qil 18.8 Amps
LTC Position 93.2DegC [ sTace
Bottom Qil
605DegC
Qil Temperatures (C)
3 > b

]

Server Time

O Hl

Minirize

Close

Modify Shared Web Part
Export...

Help

Launch in PI ProcessBook,
Ad hoc Trend

fd hoc G

19.5 Amps
STAGE 2




fi FHl Excel 7-#ft
Station Equipment *  Current Dperation * Repair Status ¥

Elgj-i Transformer

Chakimn: Winlhrarina =% Alnnrith m
E Microsoft Excel - 81 7d795c-68db-4 7Th9-be0d-1420ec68ddc9.xml [Read-Only] - |I:I|i| il Temperature
&) Fle Edit  view Insert Format Tools Data  Window PI PI-SMT  Help Tyvpe a question for help = _ & x fadation
NEHdR S S 3 e M % 2@-F 9-6-@ = - E b @ Security.. | 2 3 % %!tatus .
arial -0 -BIUISEEEHS % BRI EFE-0-A-Bia- HJl
Al h A Date Pressure
56 A B | ¢ | o[ E | F | G | H 1 =
= Date IHydrogen Methane Ethane Ethylene Acetelyene Carbon Dioxide Carbon Monoxide D}{ygenJ, -
F 2 0952650 193 1145 137 33 =] 3004 223 2340
gl 3 0510154 279 185 164 a1 <1 4213 41 2027 m
| 4 03/06/95 489 399 320 109 <1 1652 35 B85 =
5 035265596 1268 1980 590 369 =] R524 530 732
| B 03521/598 1390 2563 790 g6 1 <1 5952 554 927 -
EI hlhDisul?Ed Gas Analysis / |4| | ﬂ
Ready MUIM g fration
o -Bﬂ Mir:][E} Jh Mainkenance Overview
Disolved Gas Analysis -
b b ival Minirnize
Date Hydrogen Methane Ethane Ethylene Acetelyene [Ei?:;igg MEﬂ;H?;E Oxygen Nitrogen TDCG EqLEIEEEE Close
09/26,/90 193 115 137 3G <] 3004 223 2340 22695 513 2 j MadiFy Shared Weh Part
03/01/94 279 135 164 51 <1 4213 341 2627 25482 1140 3|
03/06/95 489 399 320 109 <1 1652 315 685 24333 1861 5 Export...
03/28/96 1258 1980 5an 369 <1 6524 530 732 24800 5227 10 |(@ Help
03/21/93 1390 25638 Fan el <] agz oo az7 24651 ] Save Expiatt ko Excel b
Cipen EF:J




Rule Detail (RDB) — Level 4 £§

051 Transmission & Distribukion Company > TransDistribuCo = Differential il Temperature

%:_ﬂ TransDistribuCo

High Differential Oil Temperature

U J= A2

-

T

Asset List ~  Algorithm Trend M
E‘ﬁ Transformers - o
— 1 | | | o TopQilTemp
_____ B TROSDE l | ] | | [ B e
_____ E’l.-i-l TROS42 |
_____ g TR1123 P P Vo g N P P /“W-’"‘V“M___r-—._—-ul
..... g TR1171 | * I%;I‘f;;enlial Oil Temperature
_____ fig] TR2003 I Deg G
. Maintenance Status
""" E’l.-ﬂ THZBLL I = Repair N
_____ B TR3045 |
_____ 4.7 [TR3450 I
_____ E’l.-i-l TR40E5 |
_____ E’l.-i-l TR4522 |
_____ B TR4559 I
E‘-__j'| TRA967 |
..... | ot
_____ g] TR5493 a1 L il = Tyl M ey DU PP
: .. | Fo. .. |
_____ B TRS620 o ¢ ° ¢ -
- B R2007 9:26:48 AM B0 Min(s) 81552007 10:25:48 Aﬁ
B
""" l-'l.-.ﬂ TRe00nz ®  Top Oil Temperature
_____ M TREGTE # LTC-Tank Temperature Difference < Maintenance Status
B TR7YFES .
""" ol —1 5Set Time Range v
E‘-__j'| TRE243
""" . Start Time [« = End Time =
----- ) TRo124 | f*-1h B " m o eeey | ol «l »
Alert Levels *  Algorithm ¥Yalues M
name value = Descriptor Average Units
Attention 5 LTC-Tank Temperature Difference 12,32 Deg C
Repair 7 LTC Qil Temperature a1.51 Deg C
LI Top il Temperature 7949 Deg C



Rule Detail (RDB) — Level 4 Z5PU)E #0407

051 Transmission & Distribution Company = TransDistribuCo = DGEa alerk

TransDistribuCo
~<! Dissolved Gas Analysis Alert

Asset List -~ Dissolved Gas Analysis v
T Transformers -
EI.. TROBHE — Date Hydrogen Methane Ethane Ethylene Acetelyene [:Fiau;ti'dug MEﬁ:I:iJE'e Oxygen Nitrogen
. TRO84Z 09/26/90 193 115 137 38 <1 3004 223 2340 22698
«H TR1123 08,01,/ 9 279 185 164 51 =1 4213 a4l 2627 25452
03/06/,95 459 399 320 109 =1 1652 315 655 24333
-l Thil71 03/28/96 1258 1980 590 369 <1 6524 530 732 24500
-] TRZ003 03/21/98 1390 2568 790 561 <1 5952 554 927 24651
ﬂ TRZE2Z2
J) TR3045 __| Latest Change in DGA v
ﬂ Sample Date Days HZ Rate CH4 Rate CZH6 Rate CZH4 Rate CDZ Rate CDO Rate 0Z Rate MNZ Rate
ﬂ TRA0SS 03721938 TE3 0.153 0.813 0.277 0.266 -0.791 3.3E-02 0.27 -0.206
) TRas22
H TR4559 DGA HiStl:lI"lyII HZ - CZH4 -
H TR4957 ;I
Attention Levels M
name value
C2H4 Rate 0.3
C2HE Rate 0.3
CH4 Rate 0.9
clo Heite o5 11111995 12:00:00 AM 1112000 12:00:00 AM
COZ Rate 0.5
Hz Rate 0.25
MZ Rate 0.5 DGA History CO, CO2, 02, N2 -
Oz Rate 0.5
Repair Levels -
name value DGA Trend. 02
* 527
C2H4 Rate 0.5
CZHE Rate 0.5
CH4 Rate 1.2
i Rate 0.9 e ———
c0% Fate 0.7 111995 12:00:00 AM 1M/2000 12:00:00 AM

LI [ e -




Access Relational Databasesijj[n) 5% R EEF

/7 Relational Datasets - Microsoft Internet Explorer &=l

)
IJ'

File Edit View Favorites Tools  Help

O 8 =} Edit Query -- Web Page Dialog X
dd i i T
ddress [1@ ...-k\l RtBaseline Services —IJ [
- = T e .
3 Preview -- Web Page Dialog EI

RtBaseline Services
@ OSlsoft Preview

Recent Workorders

-

Date % Substation % EquiprnentID Order Mo Task TaskType Corrments Assigned To
/572005 Wictory Yalley CBA37E Z004-1194  MZ TAMK ADDED Mew Installation Davis, Ron
/572005 Gypsy Junction TR452 2 Z003-1034 TCG TEST - MAIN TAMK Mew Installation Flease pump water krupp, Robert
8/11/2005 Bighorn Basin TR3045 Z005-3999 TCG TEST - MAIN TAMK Prewentive Maintenan Jones, Sarah
8/11/2005 Bighorn Basin TRZ003 Z004-5629 DGA OIL SAMPLE Prewentive Maintenan Jones, Sarah
8/3/2005  Bighorn Basin TRz003 2003-1034 TCG TEST - MAIMN TAMK Cther Maintenance Cravis, Ron

Showing 1 to 5 of 34
| s,
11-Aug- ] . . . .
Bigharn Z004- DGa OIL Preventive Jones, http: /frtprnps. osisoft.corm/fsite s/ T
2005 8/11/200% . TR2003 . .
Basin 2629  SAMPLE  Maintenan Zarah Basin.aspx -
00:00:00
n | b
|htt|:u:,|',|'rt|:um|:|s.|:|si5|:|Ft.cnm,l'FitBaseIine,l'ﬁ.l:lmin,l'preview_sp.aspx?hqy=ReIdatasetedit_ctr|1°.-“-:-24hiddenQueryEddx=D |ﬂ Trusted sites v
I =1 J
DHl Cancel | B
[
| | Ll_l
&] Done [ [ [ [ @ trusted sites

OSlsoft. VALUE NOW, VALUE OVER TIME



Maintenance Alert Notification4Ed 45258 &0

Configuration
TR 1123 Differential O Temperature Repair Alert f.‘mmnent: Transtorwer TR1123 has & Differential

Name:
(Owner: Csleurt
Status: ® Enabled O Disabled
Alert Trigger
Type:  OLimite ®Digital
PITag  WinniTR1123 MS_DT
Diaital '
113‘1 72 Alert States:
States:  States T
— Bpair
Aftention A P
Aftention-
Good
Repair-Acl
Reset
Status 10
Status 10-#
Filters:  on- o
Repetlion U] Renotfication
2| Hours

(] Alert On Bad Status

01l Temperature "Eepair" alert.

Message Definition

Recipients: |curt@osisoft.com

(setmicolon

delimeted)

From: cutti@osisoft.cam

Importance: () 1ormal O Low ® High

Subject: TR1123 Difterential Oil Tempeerature Repair Aled

Body: Include pre-defined body

(SWﬂPh] Vipiserver1t TC107 High Limit exceeded. Current wvalue: 702.16 deg F
at Z7-Jun-i00Z2 10:51 AM. High Limit 700.00 deg F

Postscrpt:

http://shareberry.osisoft.com/sites/Curt/Translhistribulo/Differential
$20011320Temperature TR11Z3.aspx



Notification Email with URL

|
fVE.;‘ R e B S RtAlert: Unit 1 Waterflow Violation - Message (HTML) ] e
Meszzage Report Rendering Problem 'ﬂ-‘
\ . by ¥ By @ 3]
} .} x hedp . T” % B, safelists - | Y L DyRelated - w77
Reply Reply Forward Delete Moveto Create Other Block | Mot Junk Categﬂnze Faollow Marlr_ as|| Find |» Select Send to
to All Folder= Rule Adions= | Sender ¥ Up~ Unread OneMote
Respond Achuns JunLE mail F Optians F Find Onelote

From: " Gregg Le Blanc sent: Mon 9/11/2006 6:48 PM

To: Gregg Le Eland
co
Subject: RtAlert: Unit 1 Waterflow Violation

A violation has been detected on UNIT 1 af 09/05/2006 12:00 PM

Waterflow has dropped below desired |evels.

To investigate this further, please browse to the following link:

http://ripmps.osisof t.com/sites/UC2006/ Shared % 20Documents/Unit%200etail.aspx? Rt TreeView SelectedModeTag=\\RTPMPTWOSIHya

[ b

4|

1| i b




<d

Asset Reliability Report %= &

TransDistribuCo - Asset Maintenance Report

Reporting Period:  12,/05,/05 04:04 PM through 02 /03 /06 04:04 PM

Asset ID: TR3450 Substation: Wolverine

Serial No. Manufacturer Year Model MYA Rating kY Rating Fluid Capacity
Hop4s SEIMENS 1959 G-45&7 c0 iz0 3440

Maintenance Algorithm Status Summanry
Tirmae in Hours Good Attention Attention (ACK) Repir Repair (ACK)
Aesat Status 511 T o aex L amm
Differential Temperature Alert Status Sumima

Tamparaturﬂ Cwiterandial Od Tempershors

Work Orders

Date Work Order No Task . Tas
T/11/2008 2004=1120 DOBLE TEST = Mx Prgventnig i
1/7/2005 2003-1034 N2 TANK ADDED Preventive Y P ' ' ,
7/7/2005 2005-3294 OGA OIL SAMPLE New Install ""m““"n':'*“"*‘"ﬁ'm ""H"m"'"w“"""““m
T/32005 2004=-4226 DOBLE TEST = M Praventne
7/3/20058 2004-5529 TCG TEST = MAIN TANE Other Bain
7,/2/2005 2003-1034 TCG TEST - MAIH TANE  Now Install
&/2 2005 2003-1034 TCG TEST - MaIN TaNE  Preventive
4/13/2005 2002-1234 N2 SYSTEM REPAIR Other Main
41372008 2002=-1234 DOBLE TEST = M Other Main
355005 2003-1034 HEW SETUP MAIN TAMNE Other Man
3/3/2005 2003-1034 N2 SYSTEM REPAIR Other Main  [RE D414 F i % 405 AT PM
3/3/2005 2002-1234 TCG TEST - MAIN TaNE  Mew Install Algorithm Input Average Meodmom Minkmun
3/3/2005 2004-5629 OIL, QUALITY SAMPLE Cther Main Top il Temperature 78,26 B2.00 22-an-D6 00:01 74.00 25-Dec-05 12:07
2/5/ 2005 e OIL LEAK = INSPECTION  Other Main LTC ol Tamparature 91,22 95.00 24-Dec-05 01:07 87.00 20-Jan-06 21: 16
SAIBOLE:  ROLDCARR. BILCHALIVEOSNIRE | Praniee Bottom il Temperatfre 62,13 66.00 11-Jan-06 18:07 58.00 18-Jan-06 09:27
/2 2005 DL NECYLREFLACEMENT, ' Ol Wik Tark-LTC Temperatfre Difference 12,93 20.61 22-Dec-05 11:37 5.14 18-lan-06 16:27
1/16,/2005 2004-1194 OIL QUALITY SAMPLE Hew Instal

Y
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Office 2007 Excel Services with DataLink

{® RtTimeRange »  |HEl Excel Web Access - Transformer Report v
Start Time - - - -
|4/2/2007 12:00:00 am 5] . Update EJAE : d : :
_ o B C ] E F E] | i k.
End Time . .
4/3/2007 12:00:00 AM B I—
' = Transformer Performance Report
wnly | o « » Spne April 3, 2007
. 4 Asset TBE3045
@ RtTreeView ” 5 i ghorn Basin Averages |«---7 Day Range --->|
E“Eﬂ] Transformers 3 1 Hour 1 Day Minimum
----- £q] TROAOE 7 Load 212 Mwatts 211 214  3/29/07 1602 199
_____ m TROGL2 5
----- £4] TR1123 Top Oil Temperature 757 DegF 771 77.0 3/31/07 2:16 74.0
----- J] TRILZL Bottom Oil Temperature | 629 DegF 642  64.1 3/27/07 457 61.0
_____ m TRZ003
----- £q] TReB22 12 LTC Motor Current 195  Amps 19.7 197  3/30/07 16:33 18.7
""" &1 13 LTC Motor Status -
_____ m TRI3450 14
----- £] TRaDSz 15 Cooling Fan Current 207  Amps 203 204 3/27/075:48 19.4
""" {1 TRaszz 16 Cooling Fan Status STAGE 1
..... 4 TR4559 17
_____ m TR4967 18
..... ] TRS493 19 LTC Motor Use Cooling Fan Use
_____ m TRS6Z0 20 0%
..... g TRe002 71
..... g TRE6TE 72
_____ g TR7TES 23 mSTOP m OFF
_____ m TRE243 24 - STAGE 1
..... g TR9124 25 mRUN
_____ 4] TR9946 26 mSTAGE 2
27
28




Office 2007 Excel Services with DataLink

@ RtTimeRange -  |=El Excel Web Access - Transformer Report
Start Time _ Open * Update = 34 Find | - 3 >
fa/2/2007 12:00:00 aM [T
_ £ B & T — G |l J K
End Tirme
f4/3/2007 12:00:00 am 5
= T NE Transformer Performance Report
ooty | o « » 3 Date April 3, 2007
. _ 4 Assegff TR1123
- Rﬂr_?z:;ef;tmers 5 ion Wolverine Averages |<---7 Day Range --->|
E‘gﬂ] 1 Hour 1 Day Minimum
----- i) TROs0e 7 Load 19.9 Mwatts 211 210  3/28/07 2255 195
_____ lﬂ TROG42 a
----- & Top Oil Temperature 779 DegF 779 78.0 4/1/07 16:09 75.0
----- g TRi17d 10 Bottom Oil Temperature | 456 DegF 453 450  3/28/07 11:10 42.0
_____ lj] TRZ003 11
----- gl TRe822 12 LTC Motor Current 196  Amps 198 198  3/29/07 1454 188
----- R] TR304S 13 LTC Motor 5tatus -
..... ] TR3450 14
----- ] TR4DES 15 Cooling Fan Current 195  Amps 200 200  3/27/07 19:43 19.0
----- Bl TRa5:22 16 Cooling Fan Status
_____ lﬂ TR45549 17
_____ g TR4967 18
..... g TR5493 19 LTC Motor Use Cooling Fan Use
_____ g TRS620 20 0%
..... 9 TRoOOz 21
..... [ TReSTE 22
_____ g TR77ES 23 mSTOP m OFF
_____ l_,ﬂ TRE243 24 .STAGE 1
_____ g TR9124 25 mRUN
_____ .l-ﬂ TR294 6 26 mSTAGE 2
27
28
49




Office 2007 Excel Services with DataLink

@ RtTimeRange * |=| Excel Web Access - Transformer Report

Start Time _ Cpen T Update - 24 Find 1 - . 7
|3/27/2007 12:00000 AW [T

} Fay B £ D E F G | i K
End Tirne

3/268/2007 12:00:00 AM H ’
| 2 Transformer Performance Report
T (Y R Y B e P rch 28, 2007

4 Asset TR1123

@ RtTreeview - 5 Station Wolverine Averages |<---7 Day Range --->|
E“Eﬂ] Transformers = 1 Hour 1 Day Minimum
----- J] TROGDE 7 Load 217 Mwatts 212  21.0  3/22/0711:21 195
_____ I_;H TROG42 a
----- &1 9 Top Oil Temperature 776 DegF 78.2 77.9 3/21/07 21:24 75.0
----- J] TRLL7L 10 Bottom Oil Temperature | 455  DegF 452 449  3/22/07 23:.05 420
_____ I_;H TRZ003 11
----- £ TR 12 LTC Motor Current 203  Amps 19.7 19.8  3/26/07 11:09 18.8
----- d] TR3045 13 LTC Motor 5tatus -
_____ I_;H TR3450 14
----- ] TR4DES 15 Cooling Fan Current 205 Amps 201 200 3/26/07 6:53 19.0
----- J] TRa522 16 Cooling Fan Status STAGE 1
_____ g TR4559 17
_____ g TR4967 18
..... @ TRS493 5 LTC Motor Use Cooling Fan Use
_____ g TRS620 20 0%
..... g TRE0DZ 21
..... 4 TREG7E 22
_____ g TR778S 23 mSTOP m OFF
N TRS243 24
..... l..‘H TRo1z24 25 mRUN WSTAGEL
_____ m TRO944 26 mSTAGE 2
27
28
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