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Primary Objective and Related Goals
for Asset Management

Maximize asset performance at lowest life-cycle cost

1. Reduce maintenance and corresponding O&M expense
— Dispatch skillful technicians for specific problems
— Manage trouble response to minimize cost
2. Maximize equipment performance
- utilization
- reliability
3. Optimize asset replacement strategy

and
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Evolution of Asset Management

1. Traditional asset management approaches
- Issues
- limitations

2. Evolution of maintenance practices

Future Present Past

Interval based

l — Time based
— Counter based

Condition based
Real-time Condition based
Future Asset Management Practice

<
°

RANS
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Why Integrate Real-time Data?

« Better automated processes for CBM

* Operations Benefits — provides access to
the real condition of the asset, better utilize

the asset

« Maintenance Benefits — facilitates fine
tuning of maintenance processes

— Drill down to what is really driving the condition
— Determine whether to send someone now or later

GAN
???
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Typical Implementation Overview

Pl Manual Workstations Workstations
Data

ERP/MMS

Measurement
$ $ Points

OSlsoft Technology Sl
. o mm—
Seri Analytical &AL RtPortal N b directional <«—>||__Plans
eries B Database Web- ScHior
Database Server _—
Order
\ __History

Standard Interfaces
Pl to Pl - OLEDB - OPC - COM connectors - Batch

| Substation
Gateway
Server
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S
PSE&G’s Estimated Savings with

OSlsoft-based CBM Deployment

Assessment Notification
« 2003 - $300,000 « 2003 - $264,600
— Oil Diagnostics targeted 16 O LTC’s and 2 GCB's
LTC’s, 5 had contact problems

. 2004 - $1.2M « 2004 - $800,000

— 5 Transformers were targeted — S Transformers

and 2 were identified to have « 2005 Projected ~ $1M
major issues

— 10 LTC’s were targeted and 1
had the potential to create major

damage.
« 2005 Projected ~ $2M |
With real-time data, we can do even better! £

Us

06 Y.,
A 4
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SDG&E
(San Diego Gas & Electric)
RtCBM Program




S
SDG&E — System Statistics

—1—1 8 2 Generation Facilities (590 MW)
B 1 805 Electric Transmission Miles

B 18,000 Transmission Structures
B 120 Substations

B 906 Distribution Circuits

B 7,941 Underground Circuit Miles
B 6,875 Overhead Circuit Miles

B 220,362 Distribution Poles

B 145,764 Distribution Transformers
B 1,315,134 Electric Meters :

OXxXmmT
oOmw—>Xr0
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S
SDG&E RtCBM Objectives

« Minimize personnel dependency (resources &
training needed for asset data analysis)

 Provide a equipment monitoring and analysis
platform for access to all data

* Provide drill down navigation abilities through
data integration

* Notify personnel to respond to equipment
conditions

— Automated analysis
— Automated trigger
— Automated notification

« Pager, Email, & Investigating Work Orders
— Reporting capabilities

GAN
s
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RtCBM Process Enhancement and More

Equipment benchmarks (with normalized data)

Refining equipment specifications design validation and new
equipment procurement practice

Provide insights into substation design & configuration
geographical variations

Standardization of analysis — designing & adopting trigger
algorithms

Flexible application of numerous factors like asset age,
environment, customer impact

Enhance operational and planning decision support —e.g.
equipment impact due to load transfer

Further define equipment utilization, performance trade-offs

VALUE NOW, VALUE OVER TIME“"M
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RtCBM — Data Integration

— LTC operations -
— Alarms, temperature, visual —

Monthly equipment inspections -

— Operation counters

— Temperature, Pressure
— Voltage -
— Functional check a

— Rating —
— Age, Type, Design —
— Operating limits —

Operational Z

Weekly general inspections ¢ Specific equipment

Operating conditions
Stress factors
Trouble history
Maintenance data
Oil test data
Electrical test data
Operating speed

General asset « Real-time

Voltage & Current
Temperature

Bushing On-line Power Factor
Hydrogen in Qil

— Relays & Digital fault recorders  Simulated

— PQ Monitors

Copyright © 2006 OSlsoft, Inc. Company Confidential. All rights reserved.



Microsoft SharePoint Server

RtWebParts

llll’

Maintenance Pl Server
Algorithms
Email Alerts —

Operations Pl Server

A

SCADA I °

A

v

SDG&E RtCBM
Architecture

User Interface
and
Analysis Tools

Relational Databases

0000000000 0,0000000000000000000,000000000000000,

System

Maintenance

Dissolved

Gas Analysis i,

Others |

* WiMax/ Wired LAN
- Connection

On-line Monitors / IEDs

>
‘ .

16 Port Ethernet
Gateway (DNP3)
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Time-based to RtCBM — Circuilt Breakers

Data Available

 Weekly safety inspections Maintenance Intervals Planned
* Monthly equipment insp.
« Asset Data Approach

« Historical Data
— Operating conditions
— Stress factors
— Trouble
— Maintenance data 3 6 9 Yr
— Test data (insul & elec)
 Operational data

— Relays & Digital fault
recorders

— PQ Monitors
« Real-time data

— Voltage & Current
— I°T and Contact Wear
— Operations Counter

3 6 9 Yr.
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Circuit Breaker Operations

concerns

* Proper fault clearing

« Fault testing with a circuit
breaker

Solution

« Verify the health of CB

Contact wear
Insulation medium integrity

Bushings and accessories
Operating history
e Use historical and real-time

contact wear data (I°T) to
make a decision
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Circuit Breaker Monitor

16 Ports Ethernet

Gateway (DNP3)
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> Monitors
|
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Algorithms é
Email Alerts i




Transformer at Emergency Rating

G ER

BES1 BE3 Ll

Paper Insulation Health

|

TRANSFORMER Health Indices

* Insulation Power Factor

POWER

TRANSFORMER

* LTC Application & Design
* Oil Conditions
* Bushing & Accessories

» Operating History &

Conditions

Location of Paper Sample

Degree of Polymerization (DP)

LTC Application
and design
analysis.

ccessories

20%

NLTC — Phase A 586 A
NLTC - Phase B 737 DIODSLAE ?Esgfrs lergtj?\lg;z\%(;(r;i;s.
69KV Bushing C 688 ki
New Insulation Paper: 1000 < DPv < 1300
Middle Aged Insulation Paper: DPv =500
Old Age Insulation Paper: DPv < 251 e T
Severely Degraded Insulation Paper: DPv <151 § ¥
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Transformer at Emergency Rating

. e q . =t
PTLU#D—Design o ion_ ﬁssessment\eprisnﬂ\ﬂCajr.ln BK33 64 mva.run l' IEis M:XTransformer_Condition_ ﬁ.ssessment\eprlsuﬂ\ﬂCa]uBk33 64 mva.run B@ A
File Edit Tools Options Help TempelatmePlotlles
EFRI PTLoad & El Cajon Bk33 64 mvarun 05/12/2005 10:22:35 A
Transformer | Cooling | Ambient | Load | Bubbles | Calc  Results — [ ME—
Cycle | Cycle Type Ambient Top oil Hat spot
= Max=131.7 C
A. OUTPUT SUMMARY o 100
Date of Calculation = 05/12/2005 10:22:35 AM o C Max = 106.3 C
Nutrbher Iterations = B [ -
Limiting factor = Fixed upper limit 50_;_/_/:@3\
Contingency Load [Lops) = 2963.145 C
Feak Load [MVA) = 64 =S N N R N N T T A T T T AT N T T I TN N SN N B
Peak Load [Lwps) = 2963.145 0 5' 1|D 1'5 2'0 2'5
Feak Load (PU) = Z2.285714

** TWarning: ratings in excess of 2.0 P.U. are not supported Oilmt At
by IEEE guidelines and the results mway be unreliable.

I immem

Max Hot Zpot (Deg C) = 131.¢64 [%
Max Top 0il (Deg C) = 106.19 1\1’\"1& I_.-O'ﬂd Pl‘Ofile
Peak hge Aceel Factor = 9.1068 EPRI PTLoad 6 El Cajon Bk33 64 mva.run 05/12/2005 10:22:35 Al
Curalative ¥ Loss of Life = 0.01401
Max Bubble Risk (nmHg) = -799.5175 Ti( )
oad [va

hax load = 64 MWA
Bubbhles are not likely to form given the temperature and load profile

Comparison of hot spot rise over top oil
simulated versus actual

Top Oil Hot Spot LOL
IEEE 105 176 .149 - f
Ptload 105 145 039 DeC|S|on Based on Transformer Un|t

i Health d Real Ti Condit
Actual HS rise 106 131 .014 calth and real fime Londl 'Ons,
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EE——
Summary of RtCBM Expected Results

* Operations Benefits
— Avoid potential equipment failure
— Increase asset availabilities
— Respond to equipment alarms according to priorities
— Maximize asset loading capabilities
 Maintenance Benefits
— Early warning and indication to address conditions
— Reduce overtime on reactive maintenance
— Minimize equipment outages

« Asset Planning Benefits

— Improve future equipment specification and appllcatlon to

maximize utilization and performance. &N
VALUE NOW, VALUE OVER TIME ™
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OSlsoft Enabling
Technology
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Real-time CBM Process

Temperature - TRI450

TEAL23 Differeri O Tempesaeure Bepar Alert |_Renume | Commemt:  Teanstorems TR112) s a Difgecentinl
| il Terperavze i

Integrated Asset
Information
(RtWebParts)

Wolverine TR3450 \ LTC2001
Losd (Mwiatrs)

} Load
| LSl k

Po

‘Alert Notification
(RtAlerts)

Work Order Generation

(RLINK)

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 Madel MYA Rating kv Rating Fluid Capacity
= 994 SEMENS 1959 G-4567 S 2 3440
e s EIMENS 1 0 120

Disolved Gas Analysis

Maintenance Algorithm Status Summary
Sample Dats  Hz  CH4  C2He  CzH4  C2H2 ) Tima in Hours Good attantion Attention (ACK) Rapair Repair (ACK)
3 73 953 103
09/26/90 193 115 137 38 <1 .
2 23 995 414

08/01/34 279 185 164 51 =1
03/06/35 489 399 320 109 <1

=1 5952 554 z7 24 8361 " = cond e ek Repair
Asset Information Tesis ori M oo
NS o O ———
> Structure oo N —
X
o (Pl'and RDB) Asset Reliability

Real-time Rule
Assessment
(P1 ACE)

O
1]
4

Improve Reliability RtReports) /
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Asset Information Structure

K| AFExplorer,

£ BX

File Wiew Help
o D atabase (Gl Check In Lo e 03
= qﬁ TransDistrbuCo General] Elements Attibutes ] Parts ]
+ Maodels TR2003 ¥ Show Categories
=1 @y Element Templates
+- (3 Distribution Circuit Breakers ﬁ’|4‘ ¢ | Mame |Va|ue Yalue Type Data Reference Settings
+ [y Distrbution Load Tap Changers B <Mane:
= @y Distibution Transformer o] | Jassetio TR2003 Stiing <None>
i@y Transformer
= @ Elements Fd Substation Bighorn Basin Shing <Mone>
=l @ Digtnbution Transformer aloga
+w @ AF Example -
+@ TR2003 Fd Acetylene <1 Sting Table Lookup SELECT [Acetelens [C2ZH2]] FROM L
<3 TR3045 Fd Carbon Dioxide 3004 ppr Double Table Lookup SELECT [Carbon Dioxide [COZ]) FROM
+@ TRA450 2| | |Cabon Manoide 123 ppm Double TableLockup  |SELECT [Carbor Monoside (COJ) FRO
+]- =+ Transfers
- Tahles 4 Ethane 137 ppm Double Table Lookup SELECT [Ethane [CZHE]) FROM DGA
+- [L1 Categories 4 Ethylene 38 ppm Double Table Lookup SELECT [Ethwlene [CZH4]] FROM DG,
%30 Plugins o Hydrogen 294 ppm Double Table Lookup SELECT [Hydrogen (H2)] FROM DGA
F Methiane 121 ppm Double Table Lookup SELECT [Metharne [CH4]] FROM DGA
F Mitragen 22698 ppm Double Table Lookup SELECT [Mitrogen [M2]] FROM DGA
F Ouygen 2340 ppm Double Table Lookup SELECT [Cuygen [D2]] FROM DEA W
Fa TDOCG 813 ppm Dauble Table Laokup SELECT [TDCG [ppra]] FROM DGA WA
Fa Tatal Gas 2 8900001 0430417 % Dauble Table Laokup SELECT [Total Gas (%] FROM DGA
El| SCADA
Fa Battom Ol Temperature A7 8393478353555 T Double Pl Paint SWFinnh TR 2003 _TI13386
s LTC 0il Temperature fd. 3732833862305 °C Dauble Pl Paint YWFinnt TR2003_TIEES3
s Top Oil Temperature 81.3233795166016 °C Dauble Pl Paint YWFinnt TR2003_TI4857
< »
16 Attributes

Region 1l
Region [
Region [
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Asset Information Integration Hierarchy

Level 1 _
Maintenance
Overview
Level 2 I I L L
Site Site Site Site
Detall Detall Detall Detall
Level 3
Asset
Detall
Level 4
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Maintenance Overview — Level 1

TransDistribuCa

iy

Substation Maintenance

Modify Shared Page =

Suhstations b Overview - Assets Requiring Repair b
Bl TransDistribuCo Eastern District Substation Maintenance Status 0= Substation "= Asset ID Time
- [ Distribution Bighorn Basin TR3045  3/29/2006 5:35:10 4M
D e o Bighom Basin Ivory Tower Freedom Paint Bigharn Basin CB1992  3/29/2006 2:35:10 FM
'::" Eastern District Wictory Walley TRO9946  3/29/2006 2:40:20 FM
B Morthern District Ingmn Esmtesl Antler Lane I City Hall I Miller Arena I Walverine TR3450  3/29/2006 2:40:25 FM
-A# Southern District
L {’ Western District m Elm Straet Assets Requiring Attention -
E? Transrmission == Substation == Asset ID Time
- i Cental Hospimll I York Park I I Redwood I IWatarTraatmentI Bigharn Basin CBZ033 372972006 2:35:10 PM
- ::" Regf':"" I Wictory Walley CBOETE 342942006 Z:40:20 PM
@ Region I1 Gypsy Junction I Thornhill I I Mayfield Road I | Wolverine |
A Reqion III Substation Reliability History -
¥ Region Iv Washington I l Crown Center I ‘ Victory Valley I l Lobster Cove I Substation Good  Attention Fepair
Wictory Yalley 0.00%: 100.00%:
3rd Street I I Joshua Tree I I Bakers Paint I Wilmington I Walverine 2.47% 97.53%
Gypsy Junction 0.00%% 0.00%
Bighorn Basin 0.00% 100.00%
Recent Workorders -
Date % Substation % EquiprmentIC Order Mo Task TaskType Cormrments Assigned To
77342005 Bighorn Basin TR3045 2004-4926 M2 YL REPLACEMEMNT Mew Installation Please purnp water Dawvis, Ron
7432005 Bighorn Basin TR3I045 2002-1234 MNEW SETUP MAIN TARNEK Mew Installation Jones, Sarah
F/3F2005  Gypsy Junction TR4522 2004-5629 OIL LEAK - INSPECTION Other Maintenance Dawvis, Ron
FSAF2005 Wolverine TR3450 2004-4926 DOBLE TEST - M= Preventive Maintenan Jones, Sarah
F/3F2005  Gypsy Junction TR4522 2002-1234 M2 STSTEM REPAIR Other Maintenance Rogers, Jog
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“L File Edit View Document

Tools Window Help

7/18/1963
2/7/1958

4 L5 o 1A o | st P - [T 2) ° I8
H == @: W )L} I’ ey C\Q Lol &1 © | 50% ®
B ’ Maodify Shared Page =
O - - @teo -~ 19
Station Assets x i’ tation Contacts A
C . s Tros megectn TRA AL ) E£TC o Lirst Last Mabile
Yot IR 23 Pelurty A RUSBTT Vel — 757 : (W §bert Fredericks  (440)-555-
e i T ek Ty
Recation T I a—— i A S— 1712
R, | 7 Clectrizal Tasts Py Asydted O | ravicy Eocpd Uees : .
vt | terec | e o L Te ki 1 ke B 1 il Janes {440)-555-
wrp Coqreciom PF e —
P | v T e T O ew-wh | e w1 = R 11z0
::ff;::'T e R e L s Y N W T I:l Add new itermn
oo L 2 e N S —— — 0 - — — "
R
ST T T ———— T -
== hshsgietem _Tew G Feoer T"’-’!Ail ,W.T,“!m-r?i"- aintenance Overview
Field i 7 —— " E—" I E— E— — D i D e
ield Inspection - o 5 | == = ===t —1 1 . .
________ B ] I ] s S | T alverine Substation
Type Date o ——— = —l P v = v
e e — e — : ;
0/30/1959 ] 7 G g | | T T [ i | . — lgorithrn E-Mail Alerts
2 e s e B g B e e o — —
4/11/1972 —— v e s e
I e B O '
3

Comments \lil Aftachments

B Add new document I ‘ _ovemas (| n 7
T 4 ; MUNCOREGND | | —
— | ] | PA DORE OND = 1 W 1
1 1 _Rebo Atached: Yes [ % [0 [T =
= = =
; = —= =
Recent Wolverine Workorder — B K -
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3 .

Date % Equiprmel — Assigned To
1/5/2005 CBS09Y = , 5 — lones, Sarah
1/16/2005 TRa4sd| BT AT Y 2 o] et | = UAN ] Davis, Fan
1/16/2005 CRE503] e —— = . > x Saurnuels, Tom
2/2/2008 TR.3451(] -—:—-:- I e Rogers, Joe
2/5/2005 TR 34 50— s == Krupp, Robert

<
oy




Asset Detall — Level 3

Manufacturer Madel Year Current Operation > Repair Status b
SEIMEMS 3-4567 1959 Wolverine TR3450\ LTC2001 3= algarithm
i . Load {MWWatts) Differential il Temperature
Station Equipment - - Bushing Degradation
= L,__p_ Walverine ) T
E Batteries P ,-"f = Attention Status b
™ ™
“ Capacitor Top Oil == Algarithm
Yy 7 LTC Motor 77.3 Deg C Low Mitrogen Pressure
= tll. Circuit Breaker 19.9 Amps
. 17 Cooling Fans
i LMy ces09s LTC ol 18.1 Amps Good Status -
‘ Load Tap Changer LTC Position FheBeac STAGE 2 =0= Algorithrm
B Bottom Oil Elevated Oil Temperature
00 egC oA Al
Oil Temperatures (C)
e i I JRL
Maintenance Overview
w Wolverine Substation
Set History Time - &lgorithrn E-Mail Alerts
Start Time Asset Alert History -
*-30d j Algorithm Good Attention ack Repair ack
End Time Elevated Cil Termperature _ 0.0% - 0.0% _
* i High Temperature Differential 0.8% 0, 95.5% m
DGA Alert N o -
Apply E] @ Low Mitrogen Pressure 100.0% - 0.0% _
Bushing Degradation 0.0% - 0.0%

Disolved Gas Analysis -
Sample Date  H2 CH4 C2H6 C2ZH4 C2H2 COz CO 02 N2 TDCG (ppm) Equiv, TCG (%) Total Gas (%) CO2/CO  OzZ/NZ
09/26/90 193 115 137 35 L 004 223 2340 22695 13 4 4 15 0
0&/01794 z79 185 164 51 L 4213 341 2627 25482 1140 3 3 iz 0
03/06/95 459 399 320 109 L 1652 315 685 243533 1561 = 4 5 0
03728796 1258 1980 590 369 L 6524 5530 ¥3Z 24800 5227 10 3 iz 0
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Rule Detall (Pl) — Level 4

= 1ransDistribuCo

=41 High Differential Oil Temperature - TR3450

Modify Shared Page -

Acknowledge Alert
Differential Oil Temperature

-

Set Time Range
Start Time

“1h TE EndTime [+ 7 [Leply Led) [»]
TR3450
Wolverine Algorithm Trend -
IR T || |
. 2.:I'\H\'-.'R3115:I__I3C45
12.2 100 | begt
B0 (@ B 7.8 L |
Acknowledge : hd |
60 | # VFINMTR3450_TANK_LTC_DOT
12.20
[ Deg C
40 |
Edit Alert ¥alues 20 |
y ® il e j
. . - > \
Attention : 8 j o i
20 |
|
-40 I
————— :
Alert Levels — # Tank-LTC Temperature Difference
Alert Level Value Algorithm Yalues -l
Attention a - -
A - 5 narme Descriptor Average Units
epair - - - -
P Differential Oil Temperature Tank-LTC Temperature Difference 13.37 Deg
T =————— LTC Cil Termnp LTC Qil Temperature 91.60 Deg
-
£ matl Motrtication Top Oil Temp Top il Temperature 75.84 Deg i

LIE]

Attention Alert

Repair Alert
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Rule Detail (RDB) — Level 4

ﬂ TransDistribuCo

Acknowledge alert
DGA Alert

TR3450

Wolverine

Acknowledge

Reset |

Edit Alert Values

Dissolved Gas Analysis Alert - TR3450 Madify Shared Page =

| e
Erra

| Attention : 2~/

Change |

Attention Levels

Sub Alert
C2H4 Rate
CZHG Rate
CH4 Rate
O Rate
COZ Rate
HZ Rate
Mz Rate
2 Rate

Repair Levels

Sub Alert

C2H4 Rate
C2Ha Rate
CH4 Rate
CO Rate

CO2 Rate
HZ Rate
MZ Rate
o2 Rate

Attention I 2

Walue
0.3
0.3
0.9
0.5
0.5

0.25
0.5
0.5

Value
0.5
0.5
1.2
0.9
0.7
0.5
0.8

Latest Change in DGA -

Sample Date Days HZ Rate CH4 Rate CZHE& Rate CZH4 Rate COZ Rate C0O Rate 0z Rate Nz Rate
03/21/98 723 0.183 0.813 0.277 0.266 -0.791 0,033 .27 -0.206

DGA History HZ - C2ZH4 -

DGA TREND H2
1380

o + DGATREND G2HE
780

- rr—r—1TrTr 1T

111880 12:00:00 AM 15.97 Year(s) 12116/2005 1:06:58 PM

DGA History CO, CO2, D2, N2 -

DGA TREND.CO
554

DGA TREND.CO2
5852

11 HSE0 12:00:00 AM 15.97 Yean(s) 121672005 1:06:58 PM

DGA History TDCG, Total Gas -

© DGATREND.TOTAL
3

1111890 12:00:00 AM 15.97 Year(s) 12/16/2005 1:06:58 PM

Disolved Gas Analysis -
Sample Date Hz CH4 CE2HE C2H4 Coz2 co o2 Mz

09/26/90 193 115 137 38 3004 223 2340 22698

08/01,/94 z79 185 164 51 42135 341 2027 25482
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Maintenance Alert Notification

Configuration
Name:
COwner: =Tt
Status: ® Enakled O Dizabled
Alert Trigger
Type: O Limits @ Digital
PITag: |ufinniTR1123_MS_OT
I?lgml Available Alert States:
States: States: P
Attention eparr
Attention-.
Good
Repair-Acl
Reset
Status 10
Status 10-»
Filters:  Mon- . .
Repetition [ Eenotification
24 | Hours »
[ Alert On Bad Status

TE 1123 Differential i Temperature Eepair Alert

Transformer TR1123 has a Differential
0il Temwperature "Eepair™ alert.

Comment

Message Definition

Recipients: curtfosizoft.com

(semicolon

delimeted)

From: curti@osisoft. com

Importance: O ormal O Low @ High

Subject: TR1123 Differential Qil Tempeerature Repair Alert

Body: Include pre-defined body

':SEIHPIE:' Yhpizserverlh TC107 High Limit exceeded. Current walues: 702.16 deg F
at 27-Jun-2002 10:51 AM. High Liwit 700.00 deg F

Postscript: A

http://shareberry.osisoft.com/sites/ Curt/ TranshistribuCo/Differential
320011%20Temperature TR112Z3.aspx b

VALUE NOW, VALUE OVER TIME " | mm"fg /
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Asset Reliability Report

TransDistribuCo - Asset Maintenance Report
Reporting Period:  12,/05/05 0404 PM  through 02 /03 /06 04:04 PM
Asset ID: TR3450 Substation: Wolverine
Serial No. Manufacturer Year Modal MVA Rating kY Rating Fluid Capacity
HFAE SEIMENS 1959 G-4567 50 120 3440
Maintenance Algorithm Status Summanry
Tirme in Hours Good Attention Attention (ACK) Rapair Raspair (ACK)

Asset Status 311 73 [ - I R |- - B

Diffieremtial Dll_ o3

Temparature Differential Temperature Alert Status Summa

Elevated Oll_ Ditterential Ol Temporsbrn
Tamparature
Bushing Degradation [
oo+ I *476008C
Low Nitrogen Pressure [NDDECE 1179
Work Orders Bt WU AR ek "U: Y i w' PRV RARPR DB RITIAT PNTAR V e
7/11/2005 2004-1120 DOBLE TEST - MX Preventive Maintenan
7/7/2005 2003-1034 2 TANK ADOED Preventive Maintenan
7/7/2005 2005-3999 DGA OIL SAMPLE New Installation
7/3/2008 2004-4926 DOBLE TEST = MX Preventive Maintenan
7/3/2005 2004-5629 TCG TEST - MAIN TANK  Other Maintenance e
7/2/2005 2003-1034 TCG TEST - MAIN TANK  New Installation
6/2/2005 2003-1034 TCG TEST - MAIN TANK  Preventive Maintenan (it
4/13/2005  2002-1234 N2 SYSTEM REPAIR Other Maintenance JERNA00SNY KIS PN SIDAYE SSIB08 KOSV
4/13/2005  2002-1234 DOBLE TEST - MX Other Maintenance Igorithm Input Maximum Minimun
3/5/2005 2003-1034 NEW SETUP MAIN TANK  Other Maintenance Top Od Temperature 2.00 22-Jan-06 00:01 74.00 25-Dec-05
3/3/2005 2003-1034 N2 SYSTEM REPAIR Other Maintenance C Ol Temperature 91,22 95,00 24-Dec-05 01:07 87.00 30-Jan-06 2
3/3/2008 2002~-1234 TCG TEST -~ MAIN TANK  New Installation 1 Ol Temperat 62.13 66.00 11-)a )9
3/3/2008 2004-5629 OIL QUALITY SAMPLE Other Maintenance . 93 20.6122-0ec-0S 11:37 5,14 18-Jan-06 16:27
2/5/2005 2004-5629 OIL LEAK - INSPECTION  Other Maintenance Davi
2/5/2005 2005-3999 QIL QUALITY SAMPLE Preventive Maintenan Krupp, Rogert
2/2/2008 2004-1120 N2 CYL REPLACEMENT Other Maintenance Rogers,
1/16/2008 2004-1194 OIL QUALITY SAMPLE New Installation Davis, Ro CONFERENCES
2006
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UESTIONS ?

VALUE NOW, VALUE OVER TIME !
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