TVA Implementation of openXDA

Clay DeLoach
August 14, 2013

GPA Users Forum
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Background

 TVA has alarge population of disturbance meters
— 400 DFRs from 3 vendors
— 400 PQ meters (200 ION Revenue meters by EQY)
— 200 Relays that could potentially be used

 TVA worked with EPRI and GPA in 2012 to develop
and bench test automated fault location [openFLE]

 This work was extended to a pre-production pilot by
TVA Iin 2013 with the business objectives to:
— Improve intelligence available to Transmission Operators
 For line reclosing
« For dispatch of line crews

— Improve quality and reduce cost of disturbance analysis
 GPA generalized openFLE and renamed it openXDA
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openXDA Overview
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The Pilot - 10 Subs; 30 lines

« Colbert #1 * Franklin #2

« Colbert #2 « Fort Loudoun
 Douglas « Oakwood

« Pickwick « Springfield
 Charleston  Bull Run #1

Approach: Simple low-cost implementation without full
Integration with other TVA systems to allow benefits to
be showcased to key users — Transmission Operators
and Power System Engineers
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Pilot System Architecture
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System Health Monitoring

®®® SYSTEM STATUS AND ALARM MONITOR

Last Event Time :08/12/201

» Alarm Prioritization
 High Level Awareness

®®® SYSTEM STATUS AND ALARM MONITOR
Last Event Time :08/12/2013 21:44 (CPT)

W est

Knowledge Base

System Details

Main Monitor

Knowledge Base

%is M s

M alarm M waming

Biast: MasL2 M AsL3 1 on [ Group By Process ’

M success M Acknowledge
ExpectedTS Org

PCS Alarm Warning Success

Total Flow Count :23
System Help
Flow Name

Monitors Raccoon Mountain Costs
from ODS

08/12/2013
21:43

08/12/2013

FL_BPC_RAC_MTN_COST 21:44

Monitors creation of Product Cost
Curves

08/12/2013
21:21

Apps ON-CAL

RTP_BC_CREATE_COST_CURVE NA

08/12/2013
21:46

Monitors importing of Interchange
data to BPC

08/12/2013

21:41 (428

: Call:(423)
L 3rd Call:(423) 5

DI_RITS

08/12/2013

FL_BCGA_ARCHIVE 21:16

Monitors archiving of BCGA data

Monitors running of BCGA SSIS
process

08/12/2013
21:16

08/12/2013

FL_BCGA_RUN i

Monitors marking of DAP 1D for
archive

08/12/2013

21:16 oA

FL_BCGA_DAP_ARCHIVE

08/12/2013
21:21

Monitors user-entered configuration

data A

RTP_BC_FACTOR_CONFUSION
Monitors saving of Product Costs for
publishing

Monitors RTP_BC_SERVER
unexpected errors

08/12/2013

RTP_BC_SAVE_COSTS 21:21 Lo

08/12/2013

RTP_BC_UNEXPECTED_ERROR 21:21

NA

Monitors the RTP_BC_SERVER 08/12/2013 08/12/2013
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» 800 Data Flows
* Response Instructions
» Support contact
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PR_BPC_RTP_BC

FL_BPC_UC

FL_CTFuelCost_BPC

FL_CTFuelCost_AssetChar

FL_CTFuelCost_Heartbeat

FL_COAL_MINDEVCOSTSERV

DR RITS WA

process which runs every hour

Monitors running of BPC UC SSIS
process

Monitors running of SSIS process
for importing CT Fuel Cost to BPC

Monitors running of SSIS process

for importing CT Fuel Cost to Asset

Char

Heartbeat: CT Fuel Cost SSIS
package is running

Heart beat for service that

calculates the Fossil fleet Deviation  Success

cost

RITS HoartReat

21:21

08/02/2013
14:21

08/12/2013
21:05

08/12/2013
21:05

08/12/2013
21:05

08/15/2012
09:55

08/12/2013

Surrocs -
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22:21

NA

08/12/2013
22:05

08/12/2013
22:05

NA

SystemName :
ServerName :
Software :

152.85.97.188
Power Builder
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File Watcher XML

<2ourceRootPath>. . \openFLE\Watch<,/scurceRootPFath>

<watchlhctions>
<folder name=".">
<meterlame> < /meterlame>

° Server/Root Path <meterSH> </meterSH>

<meterbhssetID> </ /meterhssetID>

) Folder(s) <meterbhlias> «/metcerhlias>

<meterSubstationllame> </ /meterSubstationilame>

° Meter a‘ttrlbutes <meterVendorr> </meterVendors

. . . <meterModel> </meterModel:
(tO aIIOW USG |n f||e renamlng) <meterSubstationID> < /meterSubstationID>

<produceResults¥ML>Yes<,/produceResultsXML>
b |nC|Ude SUbelderS(Y/N) <includeSubFolders>Yes</includeSubFolderss>

<fileFilter>»*.dat, *.cfg</fileFilter>

b Flle typeS tO WatCh <watchCreated action="copy"
hd ACtlon - Copy Or move desti;:ati:::]:'i'_ei-lar:e = "fexistingFilename}" >

Yes
</watchCreateds>
<description> <«/description>
</folder>
</watchlhctionss>
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TVA-GPA:8/15/2013

Fault Location XML

Line Name
Nominal Voltage
Rated Current
Length

Trigger Method
End Station
Impedances
Channel Mapping

¢line ID="wux2">
<Name </name >
<voltage> </voltage>
<rating5@F> </ /ratingSeF:
<length> £flength»
<faultTrigger method="ux">» </ /FaultTrigger:s
<endstationID: </endstationID:
<end5StationMame> </ /endStaticnNames
<impedancess
<R1>3.1885</R1>
LR1>16.67497 </ 51>
<R@>15.21383</RO>
{XB>52.453704 740
<Rs>7.19134</Rs>
{ASF2B/0B121</¥s>
</impedances>
Lchannels:
VAR VAS
<WB>1</VEB>
W24V
LIA28</I0>
<IB>29</IB>
<IC-38</IC>
<IR>31</IR>
</channels»

¢f1line>
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Example - Email Notification

O A + ¥ T Line fault detected: Parie-Rome 500 - Message (HTML - B8 X
Hea
| < Message Addns L]
51 o - a ) Find E
e IM- x 3 =l H@ B saelis - S Y b A M
nd — - 2y Related~ | ¥
Reply Reply Forward § ¢ - | Delete Moveto Creste Other | Blodk Categorize Follow Mark a3 Send o
to A - Folder= Rule Actions~ | Sender - Up~ Unread o 3¢t~ Onehote

This message was sent with High impartance
{ From: Senk:  Tue 08/06/2013 4:19 PM
| T
| Ce

Subject: Line faull detected: Paris-Rome 500

This automated email has been triggered by the detection of a fault on the Paris-Rome 500 line. The details of analys's of this fault are provided below:

- E Pur i E E Bar e Cwel
Fauk | Fault | Cyclesof | Fault | Fauk Cale | FrstFauk Cycle | upoup | jprout | CFauk | VAFault |VBFault |VCFauk | IAMax | IBMax [ICMax |vAMn  |VEMin | veMin
ype Distance Data Cycles Cycle Tirmne
e "k - " i 2013-08-06 ik 4 | oo an _— P— PR — - a a - Y —
ABC 47,138 12803 88 1305 ;;-r-lt-.“n 280332 | 3276.30 | 2402.08 | 93693.06 | BBOL0.BY | 37447.65 | 2858.33 | 3268.27 | 42261 | 98132.26 | B7493.19 | 87060.41
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Web Based Reporting

e V“?A"-'l o -

File Edit Vew Favorites Tools Help

» Favarikes @

Fault Location Reports

Links to
L|nk§ o Time Name Type Location Map C_)f
Details 06/2013 3:08:01 PM ABC 47138163 .~~~ Location
Page 07/21/2013 5:32:52 P p CA 11478227
06/17/2013 6:59:00 PM NN 2226225
06/05/2013 6:41:19 AM ,3_‘0\]5 CA 10886865
/2013 5:09:36 PM D\!@ CN 009867
04/28/2013 9:24:22 AM @{0 BC  27.538537
04/28/2013 9:24:22 AM ,a{{\@ ABC 0000895
4/27/2013 9:01:00 AM ,{\E,f‘ CA 0586955
03/19/201310:14:28 PM CN 370334
03/18/2013 7:40:02 AM CA 0587289
Done %J Local intranet faor H00% v o
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Fault Detail

G- e v 42/ x| 3 o

Fil= Edk View Favoribes Tools Help

¢ Favorites “

Fault Location Reports

Event Details: 2013-08-06 15:08:00.567

Station: Bastille

Line: Paris-Rome 500

Line Parameters: Length (Mi) R1 X1 RO X0
83.37 946117 636879 6288435 20034341

Impedance Z1(3ph,LL, LLG) ZS(LG)
G4 387 = 81553 112.592 < 75986
Fault Information: ABC - 4714 Mi

Fault Links: MILES 7 Structure Crawler
Vil Info: VA B88,693.06 VB 8801087 VC 8744765
IA 280332 IB 327630 IC 240208
Dione % Local intranst Fa + Hioow -
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Implementation of openXDA

Map Detail

= TVh - Enterprise GIS Map - Windows Internet Explorer provided by TV¥A IE 8

O - m o [/ |23 i

File Edit ‘iew Favorites Tools  Help

o7 Favorites [T T4 - Enterprise GIS Map

MLESTS © @ Z k& & WO HE

Enterprise GIS Maps  w v

| Topo |WAT|:|p|:| Maps | Aerial | Bing Aerial | Bing Hybrid ‘ Streets | L

| GIS Query |

200 m

| AT
s f oo

Done 'l_g Local intranet Faow M100% v

SN
—
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Plans after the Pilot

* In FY 2014,

Expansion of the system to include all meters that produce
well-formed COMTRADE or PQDIF files and potentially
DFR’s

Simplification / Automation of openXDA configuration

« Developing processes to improve DFR channel mapping
configuration control

« Acquiring line parameter data directly from primary source

Investments in software and hardware to enhance polling
process

Increase confidence by adding multiple fault location
algorithms

Look for other problems that could be solved with
openXDA (e.g. equipment health)
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