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Transmission & Substation Maintenance
Data Analysis System (MDAS)

The current maintenance methodology is one that is time based.

The data analysis system will allow us to store pertinent
information (data warehouse) used by the knowledge management
system (expert rules) to determine when a piece of equipment
requires maintenance.

Moves us from time based maintenance to condition based
maintenance.

Currently collecting over 48 Million data points per year from 9
Substation Integration (SI) substations.



The Business Case
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Maintenance Data Analysis System (MDAS) Overview
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ECS/DMACS/SI Connectivity to
Pl Historian Operational Data
Store
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PT Historian Implementation
A short history

+ Test server (v3.2) delivered from vendor in

February 2001.
- Test server rebuilt (v3.3) in July 2001
* Production server configured in August 2001.

- Production server databases rebuilt in November

2001.

- ICCP interface installed in December 2001.

* PI-Ping and Perfmon purchased in December 2001.
* Batchfile interface begins use in January 2002.

* AMR data using Batchfile in July 2002.

* PI Web Page using devnet example in August 2002.

* PI Data Access Pack purchased in September
2002.



Transformer Process Book Display with ODBC links
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TEEE CH7.91 Standard
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IEEE Std C57.91-1995
(Revision of IEEE Std C57.91-1981,
IEEE Std C57.92-1981, and

IEEE Std C57.115-1991)

IEEE Guide for Loading Mineral-Oil-
Immersed Transformers

Sponsor

Transformers Committee

of the

IEEE Power Engineering Society

Approved June 14, 1995
|IEEE Standards Board
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TEEE Loading Program
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TEMPERATUEES DURING LOAD CYCLE:

MAX. HOT SPOT TEMP. = 130.0855 AT 16.08333 HOURS
MAX. TOP FLUID TEMP. = 100.73%% AT 16.85 HOURS
FINAL HOT SPOT TEMP. = 89.32446

FINAL AVE. WIND. TEMP. = 73.36386

FINAL TOP OIL TEMP. = 74.08508

FINAL DUCT OIL TEMP. = 69.60123

FINAL BOT. OIL TEMP. = 48.01001

EQUIVALENT AGING = 36.22312 HOURS
LOAD CYCLE DUERATION = 24 HOURS
EQUIVALENT AGING FACTOR = 1.50%Z597 PER UNIT

Program hsting:

10 REM PROGRAM LORDT,9-15-1993

20 DEFINT I-N:DIM TIM(100),PUL(100),AMB(100),TIMP(1500)
310 PRINT “ENTER INPUT DATA FILENAME”

40 INPUT F2%

50 PRINT “ENTER OUTPUT FILENAME”"

60 INPUT F1%

70 OPEN F2$ FOR INPUT RS #2

B0 OPEN F1% FOR OUTPUT AS #1

90 INPUT #2, LN,XKVAl,TKVAEl,PW, PE,ES,PEC

100 INPUT #2, LN, XKVAZ2,THKVAZ, THEWA, THEHSA, THETOR, THEBOR, TAR
110 INPUT #2, LN,MC,PUELHS, TAUW,HHS

120 INPUT #2, LN,WCC,WTANK,MF,GFLUID

130 INPUT #2, LN,MCORE,TIMCOR, PCOE
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TEEE Loading Program in PB
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'10 Remw PROGRLM LOADT,9-15-15993
120 DefInt I-N: Dim TIM{100), PUL(100), AME{100), TIMP|1500)
'30 Print "ENTER INFPUT DATAL FILENAME™
'40 INPUT F2§
'50 Print "ENTER OQUTPUT FILEMNALME™
'60 INPUT F1%
'70 Open F2§ For Input As #Z2
'80 Open F1§ For Output Az #1
'90 Input #2, LM, XEWLl, TEVLl, PW, PE, P3, PC
'100 Input #2, LW, ZKEVAZ, THEWAZ, THEWL, THEHIA, THETOR, THEECOR, TLR
1110 Input #2, LMW, MC, PUELHS, TA4UW, HHS
'120 Input #Z, LW, WCC, WTANE, MNF, GFLUID
'130 Input #Z, LW, MCORE, TIMCIOR, PCOE
1140 Input #2, LMW, LCAS
150 ©On LCAS GoTo 170, 160
'160 Input #2, LW, THI, TW, TTO, TTDO, TEO
160 THI = Me.ITHS.Value
TW = Me.ITW.WValues
TT2 = Me.ITTO.Value _J
TTDO = Me.ITTDO.Value
TECQ = Me.ITEC.Value
'170 Input #Z, LW, ML, MFR1, DTF, JJ
170 MA = Me.IMi.Value
MPR1 = Me.INPRl.Value
DTF = Me.ILTF.Value
'JI = Me.IJJ.Value
'150 For J = 1 To JJ
'120 Input #Z, LW, TIM(J), AME(J), FUL(J)
1200 TIM{J) = 60! * TIM{J)
'210 Mext J

Dim Count iAs Long
Count = 97

Dim tewmp

Dim t2

Dim £3

StartTime = Me.InputDate.Value
tewmp = Format (StartTime,

'set the start date
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TEEE Standard in Process Book
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Testing Pl Implementation IEEE Standard C57.91-1995 Appendix G
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PI Perfmon for PI Server Status
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PT Ping for Server Status
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Perfmon & Batch for OMS Analysis

1-dul-02 DailyBatch Daily Batch  30-Jup-02 DailyBatch Daily Batch

1-Jul-0Z DailyBatch Daily Batch  30-Jun-02 DailyBatch Daily Batch




AMR Data (A/C Cycling)

Ovpecopisyr!WVAMRD26021014540. k4YH_S007 354700099
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26595 kwh
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Air Conditioning Cyeling
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File  Edit
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System Status Web Page
(Using devnet example)

zoft Internet Explorer provided by Exelon BSC
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A better load display (next steps)

Load Tracking Plot
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Lessons Learned

Train early and often.

- Initial fraining held, but ongoing training needed.
Define PT point naming convention earlier and develop change
management process.
Spend the time up front to verify all data and compression
settings.

- OST provides a good set of tools to modify and update archives.

- Data Access Pack can help build auditing reports.
Use DevNet to jumpstart development.

Build Process Books, not individual displays.

- Easier to maintain and distribute.
ICCP link is difficult to set-up initially, but once configured it
runs well.

- Be sure to have access to EMS vendor during install.

Batchfile interface is simple and reliable.



PECO's Point Naming Convention

SubName:ltemTypeltemID.ItemDetail(_al)

Character Limit T 8 Character Limit T 3 Characters (alarms only)
2 Characters 15 Character Limit

oo

Sample tag hames (from Grays Ferry)
-graysfry:cb025.pres_hi_sf6é
-graysfry:xfl.temp
-graysfry:xfl.temp_al

Sample pattern tag searches:
-*:xf*.temp™

-* _al




Next Steps

- Use Module Database for ODBC links to

other systems and aliasing for algorithms

- Use Module Database for common

equipment displays
* PT ACE for algorithm development/links to
other systems?

+ Develop Web displays for summary data
(executive information/storm response)

- Use Data Access Pack to send data to

Cascade, and write audit reports

+ Use AMR and PI for unit substation &

network monitoring (‘poor man's SCADA’)



Questions???



