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Two Worlds?
Operations & Analytics going hand-in-hand




The “Speed” dimension
Accelerate value creation process with

OMNETRIC Group’s Data Discovery approach




For us ,it's just data” - analytics applications with
basically all data sources in the energy sector

1.1 AAA - Advanced Asset Analytics

Detection and prediction of failure trends in measurement transformers

|i
#
§
8

b Focus on messuremenmt transformers: data
messurements is used todentify the heaith status of the assets
» Our approach: analyze dataindependent from the given
assessment method
b Our aim: Secure nsight o data
» |demtify imfuencng  factors of the asset’s health status
b Predict how mdividusl transforners behave in future

b Dataenrchment: weather data +extemal nformation

b Prnciple Compoment Anafysis on ofl and on gas messurements
b Event sequence analysis forerror detection

b Decision treecassifiation and modeling

6.5 GTF - Grid Topology Fingerprinting

Operations

Derive and verify grid topology using data-driven fingerprint identification

b European researh project
¥ European DSO

» Magping of smart meters using their umique commumication
pattems or voltage asymmetry pattems
b “Fingerprint (or DNA) idemtification”

» Correlation cosfficent matrices
b Hirardhical dustermg, dendrograms

* Changes n static grid topology Over time are oftennct wall
documented

* De-facto versus assumed grid topology can thus differ quites
lot over time

F Deduce actual topology using data-driven methods and
chedk/update metwork plan

4.3 ACCP - Advanced Commercial Consumption Analysis

* Asian B2E energy retailer

® Anatysis of busness customer consumption
b Combinng seversl data sources
» Consumption /meter / comtract data
* Market data
» Weather data
¥ Specal events

ol

Customers

Understand what really matters to the big consumers: Weather or sports?

b Address specfic busmess questions on customer behmvior
b Diothe customers react to themarket pricel

b No, they don't {at this chent}

» Dioes comsumption change  with strong westher syents?
b At first sight, yes, consumption appears tobe reduced

the

B It tums out that bad weather corelates with
observed period

b With the weekend effect removed, mo signfiant
wonsumption change dus tosxtreme westher svents
b Influence of major sports events on consumption?
 Traces forchanged behavior pattems days before the
miten

could be

weskends n

PnOI - Planning and Qutage Intelligence

* Focus om outages n the grid: Which assets are involved in
outages and what factors are most nfuential?
» Chent's aim:
b Combine all refevant intemal & extemal data
b Build a refiable statistical outage assessment modsl
b Davelop a fully-automated prediction mode! indicsting
the risk-status of assets and sections of the grid

i|

» Data mtegration: ensional data enrichment (assets,
mamtenance, weather, GIS, eevation, SCADA, customer, etc.}

* Hadoop emvironment for large-scale data processing

* 2-stage logistic jon model for i

» Refiable model with>80% prediction
* List of critical assets for mamtenance

RA
"]

Operations

Superior predicting outages for smart maintenance and grid control planning

actwracy

7%

O TR e

» Substation SCADA communication data

» Operations] logbock
» Milliznz of status and error messages
b Communiestion saguences

b Metwork structurs and relaticaships

b Sequence pattem miming
b Event type and time as ink betwesn substation:
» Callsborative fiter

¥ Affmity dart

b Seversl small groups of
substations

 One small group acts a5

incident transmitter” to
the two big groups

-~

5.3 ESA - Enhanced Sensor Analytics

b European Utiity
b Wind power plant in extreme westher conditions

=

Sensors

Comparative analysis of icing sensors using entirely different approaches

» Due toharsh weather conditions, blade king is the most
serous mpact on the performante of this wind park

|

b Initial Field study on ke detection
b TN using different

 Sensor A: Change of vibration dharacteristics

 Sensor B: Temperaturs messurememt ofhesting cydes
» Nominear saaing of iing ndicator value completely differsmt:

b Senzor A: 0 to~1000 (open end)

» Sensor B: 100120

» Scatterplots
» Box plots

¥ For betters onidng, two types of sensors were

installed on ome wind mill for testing
¥ In the future only cne of these sensors shall be rolled our
b The ganed nsight will help tomprove preventative shut down
of turbines in case of ng







Planning Intelligence - Scope

Baseline

Data Integration: Combine the large amount of diverse data
d Operational data (such as asset condition, inspections, outages history etc.)
O External data (environment, GIS, weather, etc.)

in order to get new insights for planning and operational decisions.

Use case

} Which assets are at risk and need to be maintained first?
> How can we optimize maintenance with given budget?

} May we have a day-ahead warning based on weather forecasts?

Copyright ©2017 OMNETRIC Group. All rights reserved. OMNETRIC Group Unrestricted information.
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Simple Asset
performance
evaluation

(SAP Database

Asset replacement
resulting from:

+ Age

« Material

« Size

+ Type

« Cable diameter
« Construction
+ Etc.

\_

~

d 4

J

r

Expanding
the scope

~

Space

Time

Outage &
Maintenance

\.

Company
wide data
linking

A

J
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/ Multidimensional data enrichment
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Elevation & Avalanche & Observed Forrest &
Terrain fresh snow storm agricultural
exposure areas regions land cover
N\ 4 ' . N\ 4 Global \ 4 . . . N\
Flooding area b'gtgtgégg irradiation Pre(cllpltlat)lon
(10min) Jyt
Peak wind Rel. Humidity Temperature Average Wind
(10min) (10min) (10min) (10min)
Inspection Vegetation Asset Outage
schedule trimming replacement detection
Operational Planned Technical Different
disturbance maintenance error voltage levels
Investment Connection Customers Power plants
to other connected
assets

\ cost

connected/
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nterass_Fenlerortesiax

Column F: 0 (Falre/Outage

[ commesommen | |

Failure & Outage Data

‘OMS_RECORD_6.6._nice versionadix

Column - Schaden 1.5 (damage
Eg. 1= on pole/ 2= cable/
3<foundation .

Column M- ANZSCHADEN 15
(o of damage on each asset)
ARSCADEN T 5

[ [}

Sterungen2015 s

Column € Equipment 1D
(= same Equipment D as n 5aP
temin
160227_EQUIPMENTS CSV')

(consruction age ofaset with

Interass_Stoerungen s

Column &:STID (falure 0]

e ]|

Column C-TA (= Timestamp)

Column 0:ST_A (= Code for alure)

Column :5T_8 (= Efectofflre)

Cotamn ST

PeaType of

slure)

Column G:_ (= Code for effcton
Tower [ downstrean”) grid)

“Cotumn T Korment (= comment
aboutLine/ OMS e /..)

Cotamn - Naturiat = ndieator of
rough atmospheric event)

Column G - OMS record 1D
System)

nterass_Versorgul

Column A2 VUID (supply ssve 0]

Colomn D- BEGIN (star tme of

supply-problem)

Column E-ENDE (End time of

uply problem)

Column H: AT (N of customers

[T Coamn H: a (rofsubstations
afected

affected)

)

Colamn 1 R1_R
customers afected n rban area)

i RT_R_S (Nr-of

Cotamn H. RT_R_I (Nrof customers
sfected in mic urban ares)

Cotamn . RT_A_L{Rrof
| customers affected n rorlavea) | |

,BIG Table”

ZAMG Weather DATA

(example)
Déllach_ohne RR.csv

“Catumn A Datum (mestamp o
10min)

Combined Weather data

Catumn A Station 10 (d of
tation

Cotamn 8:mcename (name of
westher station)

[ comtmsler s |

[ smere]]

Column - Lattude (G5 inf)

Column €77 [middie wind n 1710
)

Cotamn : FPX (pea wind n 110
)

“Colomn G: GSX [peakwindin /30 | |
i)

(example)
Déllach2015.csv

Coumn A Datum ftmestamp in
10min)

1000x1000m Vektor
Grid

1710

)

Column G Staton 10 (i of
ations)

10 of Grid.Cel 1000x1000m

TIME IDs Poles (from SAP) Failure & Outages GIS Data
Timestamp EquipmentID  Equipment  power line Holzart Baujahr Mastgesamtl Foundation Coordinates (KN_STPUNKT) STID OMSRecord XU  TA ST.A RT . |els Share Hazard Altitude ~ District ID
(N_Mast ON) ID(N_AB_L_ section ange (KN_MASTFUND) 1000x1000m Mixed flooding area
ONi (N_AB_L_ONF) Grid Cell forest
(2015-2016 in ~20min |ID of the pole  ID of the Identifier for Type of Buiding Length of the Does Pole have a  GIS coordinates of the Pole / staging |Outage ID 1D from OMS Voltage Time stamp Failure Nr of customers affected ... |identifier for ~from  historic data  altitude of district
power line  power line wood  age pole foundation? i System Grid  (Interass_storungen. Code GIS-Data  CORIN onhazard/ the asset belonging
‘section section Level  xisx) Ein% DEM
of cell
23.june2014, 14:20 0000111 1100012 77192 F 1994 10 1 1.4678E+16 : 4.6319E+16 - - - - - - 33 54 1 1012 18
23june2014, 14:20 0000112 1100012 7719a F 1994 11 1 1.4678E+16 : 4.6319E+16 - - - - - 33 54 1 1004 18
23.june2014, 14:20 0000113 1100012 7I719a K 1994 10 0 1.4678E+16 : 4.6319E+16 - - - - - - 34 13 0 18
23.june2014, 14:20 0000114 1100012 7719a K 1994 12 0 1.4678E+16 : 4.6319E+16 100012  AHO0046743 9 23june2014, 1420 20 0 34 13 0 18
23.june2014, 14:20 0000115 1100012 7I719a K 1994 10 0 1.4678E+16 : 4.6319E+16 - - - - - - 35 24 0 1001 18
23.june2014, 14:20 0000116 1100231 6/20/13ch K 1987 8 1 1.4682E+16 : 4.6241E+16 - - - - - a7 32 0 19
23june2014, 14:20 0000117 1100231 6/20/13ch L 1987 8 1 1.4682E+16 : 4.6241E+16 - - - - - - 48 65 1 19
23.june2014, 14:20 0000118 1100231 6/20/13ch L 1987 9 1 1.4682E+16 : 4.6241E+16 100013  AHO0046743 9 23june2014, 14:20 22 23 48 65 1 19
23 june2014, 14:20 0000119 " 1100231 6/20/13ch L 19-87 10 1 1.4682E+16 : 4.6241E+16 - - - - - - 48 65 1 19

KN_Mast (=Poles)
Choose ,M“ in Column B:

Column A%
Parent 0 (> Statzpu

160427_EQUIPMENTS.CSV

KN_STPUNKT (=staging point)

Column A%
ParentID (> ,KN_ABSCHNITT")

KN_ABSCHNITT (=overhead
power line section)

Column
Equipment 1D

Column G
Asset N Mast” (=Poles)

Column
Voltage Leval _Most_ON" (=
Low Voltage Poles]

Column O & Colum
Holzat («type of wood)

Column 0 & Colum &
Baujahr (sage)

Column
| Equipment D

Column G
> KN STRUNKT

Column G
> KLABSCHNITT (overhead
owerine secton)

Column
._AB_L_ONF* (= ow voltoge

verhead powerline secton)

Cotumn s & Colum T
Mastgesamtlnge m (=ength of
pole)

D
Column i secton,
2 N_STPAT_ON" (= only low o
Column A:
w E—

N_MASTFUND(=Foundation
f the pole)

:
st

Historical Structure:

denifer

RSTI> Column
ifassets ot nuse anymre: f el
lue begins with KN-5P-++"

;

T

SECOND! > Column AD.
in colurn 2
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Avalance Regions

1Dof Grid-Cel 1000c1000m
‘ckude of each Grig-Cel
1000x1000m
ititude of each Grio Cel
10001000

GIS DATA

CORINE Landcover

Historic Weather Data

1Dof Grid-Cel 1000c1000m

[ e |
[ |

Flooding area

High precpitation area

Heaw snowarea

Strong wind area

Hazard Areas

‘Attude of each Grig-Cel
100011000m

DEM

10 of Gri-Cell 1000x1000m ’7

Aiiude of each Grig Cell
10001000

1000x1000m Vektor

Investment Costs

[ e[|

Lightning Data

Lightning Data

Aldis.csv

1000x1000m Vektor
Grid

Vightaings connected)

Colummn 1 e & roration o

1Dof Grid-Cel 1000<1000m

L Column G- Multplcity {nr of

Elpse

Maintenance Data

cis Lightnig Distict ID Equipment D Financial effort

1000x1000m  amplitude (N_Mast ON)

Grid Cell

weather station_provide district belonging 1D of the pole - ‘Additional

mapped celliD_ ampitude
33 0 18 " 0000111 20000
3 0 18 " 0000112 20000
u 0 18 " 0000113 20000
34 2 18 " 0000114 20000
3% 0 18 " 0000115 20000
a7 0 19 " 0000116 20000
48 0 19 " 0000117 20000
48 39 19 " 0000118 20000
48 0 19 " 0000119 20000

72 Maitenance Eforts &
Resources

Maintenance Plan

Auftrége 2015 mit TP und Kostenart -

Omnetric - AN.xlsx
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Applying machine learning methods

Machine Learning Process Binary decision:
Logistic Regression

Features without labels
Probability for

an outage

"“->

"..'~

Historical Feature_ Features A Atmospheric
(Zdoaig— extraction Tra|n|ng and Labels Model Test model 1 . .
2015): ==ul oL bl g training/ prediction . .

*+ Features building

Features:

* Label

L Ty

* Pole Age

* Pole length

No « Elevation
Outages * Snow-area

* Forest region

» Weather

* last Maintenance

CrOSS Train/test loop: test accuracy of predictions 0.5

and selection of features

New dat
S aate Outage Risk 0

Prediction

Prediction
Model (2017-2018)

* Features (2016) -

» Expected features
(2017--2018)

X

With a Logistic Regression we measure the relationship
between the Y “Label” (= Outage yes/no) and the X “Feature-
Set” by estimating probabilities using a logistic function,
which is then used to predict the label class.

Copyright ©2017 OMNETRIC Group. All rights reserved. OMNETRIC Group Unrestricted information. 11



Simulate potential impact of maintenance-efforts:

(1) Include options to decrease disturbance risk:

What if: median age is 10 years instead of 25 years ?

f(disturbance) = R0 + 1 * yeargyummy + 32 * polecparace + 83 * environment;,¢, + 84 * Vegtrim + 5 « inspection

(2) Estimate ‘roughly’ costs of maintenance actions:

What will be the costs associated with a potential vegetation trimming?
f(vegetation,, i) = R0 + 1 * Yeargymmy + 32 * shares,rese + 83 * altitude + 84 * lastyegerim + 135 * S0ilype + ...
Scenarios

} Analyze the Impact of the maintenance effort on the disturbance risk
} Predict Associated Costs of maintenance actions or modification of the assets

> Select powerline sections for maintenance by a given budget or by specific risk-threshold

Copyright ©2017 OMNETRIC Group. All rights reserved. OMNETRIC Group Unrestricted information. 12






OMNETRIC Group is dedicated to the global delivery of integrated
information technology and operational technology solutions and
services, helping utility companies to achieve greater grid reliability
and efficiency. OMNETRIC Group can support clients with innovative
solutions wherever they may be on their path to a smarter grid. For
more information, visit www.omnetricgroup.com

-
SIEMENS accenture

v Engineering and energy v Systems integration and
technology OMNETRIC Group services capabilities

v' Smart grid applications A CEnED O Lo GO, v" Proven delivery

v Grid control methodologies

v Industry-specific
technologies, assets
and processes
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Map: geographical Interface ann ngznte igence

Using the map allows having a quick overview on asset

= OMNETRIC, Planningllljntelligence |DEMO Version : Modified data sample for ilustration Zoom |n & C||Ck on assets (p0|eS) to see:
. | Characteristics (age, Material, etc.)
e T «  Environment & exact location (Streetmap, Satellite, etc.)

« In Progress: search field to quickly find relevant assets

Copyright ©2017 OMNETRIC Group. All rights reserved. OMNETRIC Group Unrestricted information. 16




Customized Reports Planning Intelligence

(VA

Reports are created on customer’s demand

OM"_'C‘“ Planning },htemgence DEMO Version : Modified data sample for \Ilus\rauun‘
i

What do you need to know for your decisions?

S P « Easily combining information of different data sources
g o T * Receive descriptive statistics
i (- + Understand nexus between different data, such as
i : I |‘I ‘ - B maintenance costs and construction year of feeder
3 ~| o * Applying interactive charts for high usability

Copyright ©2017 OMNETRIC Group. All rights reserved. OMNETRIC Group Unrestricted information. 17



Customized Reports Planning Intelligence

Examples of report-charts

Pole Condition Issue Per Construction Decade Regional Elevation vs. total maintenance cost per region in 2014

@Grouped O Stacked @ Woodpecker Twisted @ Thin Broken Rotten @ OK @south  @ceniral_east @central_west @east @north @ west
Lighting ® Insects ] o =
40
2137 W
2000 % 35 0
g E = o O
S 1500 g ¥
2 (] = o0 P
8 2 25 S|
% & = )
S 1000 2 3 e
S £ 20 .
— = = @
=] @ — o
2 500 B . >
© e 3 .t ° o
104 o
0 = l I - I I I I . - = - o I ;) I il [l 1 | | |
A T ) B 1) @ 1 I’
g{p‘? 6@}? 6@3‘? o 1{9\3‘? o @\}Q G‘GOQ O‘dﬁ 500 600 700 . 300 . 500 1000 1100
pP pof po® pP pP pe pe® Median of Elevation
Year

Comparing pole condition (affected by woodpecker, insects, being partly Comparing maintenance expenditures of grid segments (in Mio €) and
twisted, etc.) and the age-group (anonymized) elevation. Colored dots show the geographical location.

Copyright ©2017 OMNETRIC Group. All rights reserved. OMNETRIC Group Unrestricted information. 18



Risk Model Evaluation Planning Intelligence

The evaluation of the model helps the user to get a feeling on the
reliability of the results
= WEMC—~ Planning tligence  [sewo e tasos erpe s How does the evaluation work?

Control Menu Results of the binominal logistic regression model Evaluation of Results
T an s e e = « Divided TEST and TRAINING
Sl - pi- Yo ip . L NE QT e lvide data into an set
No Outage T

i Dt i m coeffictents:
Risk Model Evaluation Forecast Outages For m

Threshold |

«  TRAINING: e.g. data from 2013 - used to create a machine
learning model

9006 0.0088933 - ;
1 0.4673005

4

e TEST: e.g. data from 2014 > used to evaluate the quality of the
result from the machine learning model

25532 0.1809333 -
315886 0.1439090

Signif. codes: 0 ‘*t*’ 0,001 ***’ 0.01 ‘*'

«  Comparing different TEST and TRAINING data give the user a

feeling on the reliability of the predictions

Explanation Prediction Quality Evaluation [Not

Accuracy @ Prediction Success

&
0.00
2 4000 . Features without labels
2000 T — ‘¢-'"'"> -—-..__".
S - ~
& 0 04 05 5 g ,’ -~
reshol
= Historical Feature_ Features ‘
extraction
o data o and Labels Model Test model
= (2013-2015): ST =8 Training PN training/ St moae
-t . set S prediction
lb & Features building
+ Label
0 .2 . . 3
—_—
2 1) .‘.-"'--—___..—-—"—“—

Train/test loop: test accuracyof predictions
and selection of features

Copyright ©2017 OMNETRIC Group. All rights reserved. OMNETRIC Group Unrestricted information. 19



Asset Health Overview Planning Intelligence

(VA

Learn about your assets’ health status and impact of different parameters

= OMNETRICew. pjanning Intelligence [DEMO Version : Modified data sample forilustration
p L e )

Asset health based on outage probability

«  Sub-select feeders depending on the outage risk (blue histogram)

717 ‘ 25947 0.29933 « Quantify assets being at risk (e.g. 717 feeders / 25.947 Poles with
i . i a mean outage probability of 0.29933 percent)

Histogram Count Observation By Disturbance Probability s

« Identify critical regions: consider the map to see which (e.qg.
political) districts are mainly affected by assets in poor condition

Map, summary of selected feeders or charts

. - ---I below are responsive and adapt automatically to

the selection

Use the slider in order to sub-select feeders
depending on the outage probability

Copyright ©2017 OMNETRIC Group. All rights reserved. OMNETRIC Group Unrestricted information. 24



Asset Health Overview Planning Intelligence

Interactively dive into the data

Get an insight, why each feeder is exposed to risk

« Consider table with “traffic lights” with detailed information of each
feeder and if they are in critical status

. Discover in the bar chart:

- Is there a parameter influential which can be changed, e.g
maintenance?

Lk - Are environmental parameter (e.g. elevation) responsible?

« Explore the parameter distribution: each line in the chart on the bottom
represents a feeder - filter and learn about interactions

0.4 0.39

0.3

02

o 0.07
002 002 002 ,, 9092 000 202 000 0.00 T 0.00 0.00
0.0 : — : - : : :
. -0.02
Select feeders depending on 0.06
the parameters 01 01

el e o A" A" Vel S ah 2 Pae
90\ ,&0 025_@ ﬁdé \ot ‘6‘5@‘1 q&'zﬁ 251‘ o ,@«3 ’S‘J@ R X
WO et T T et oot 0 e T et @
; oY 4 N 5 5 S @ gt @ e o5
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Maintenance Planning Planning Intelligence

(VA

Chose most cost-effective maintenance measurements for each feeder

For decision making:

«  Compare improvement potential and associated costs for each
individual feeder

—— _
Select Maintenance Scenario: | Inspection & vegetation trimming & fullpole replacement (100%) ¥ X
toup per Disturbance Probabisty
. -0.05

\ «  Compare different scenarios and get an understanding on the impact
of different maintenance measurements

Y S iy v % 1A

R + Choose between different maintenance measurements with feeder-
specific costs and improvement potential

« Consider the geographical location of feeders in your decisions

Copyright ©2017 OMNETRIC Group. All rights reserved. OMNETRIC Group Unrestricted information. 26



Maintenance Planning Planning Intelligence

Select depending on costs and improvement potential

Each dot is a feeder

Choose a scenario

Select Maintenance Scenario: | Inspection & vegetation trimming & full pole replacement (100%) N
Group per Disturbance Probability
0% 0-0.05 [l 2.64%
00s-010 [l
5% 010030 [ Undgrstand how you
0% 0.30-0.50 Number of Selected FuncLocs : 124 / can Improve the
050-070 [l

selected feeders:
55 0701 [l
Reduce outage
3042 %

Y L i Uit probability from

Reduction of disturbance probability (in percentage point)
=
5]
Ed
1

—
.
= > 30.42%to 9.90%
Average Disturbance Probability wW | t h t h e se I ecte d
-30 % o ‘ 1
scenario

35 % 9.90 %

o = o o o o = <> o o = g - e &

o A L) o S K & £ & aF &= Average Di F y after

Associated costs for maintenanc e measure per functional loc ation

Reduction of outage

probability in % points Associated costs for each

feeder
Interactively select interesting
feeder, such as:
- improvement potential >12%
- points and cost > 100.000

Copyright ©2017 OMNETRIC Group. All rights reserved. OMNETRIC Group Unrestricted information. 27



Maintenance Planning Planning Intelligence

- M

Go through the list of feeder and select a subgroup for maintenance

Disturbance DP: Cost: DP: Cost: DP: Cost:
Functional Probability Insp+50% Insp+50% Insp+100% | Insp+100% | Insp+vegtri | Insp+v
Select | Location Region (DP) DP: Insp. Cost: Insp. | replacem. replacem. replacem. replacem. m m
KN-OM-X00K 100020087 36.16 % 3004% @ 1004€ 18.60 % \@ 42550 16.05% @ 85100€ 2365% @ 3969€

KN-ON-XXXX 100020028 3293 % 2713% @ 987 € 18.20 % @ 43300 11.94% @ 96600 € 2113% @ 0€

First 7 8 n 10 Last

Select specific feeder which are
then illustrated on the map

Copyright ©2017 OMNETRIC Group. All rights reserved. OMNETRIC Group Unrestricted information.

'gar,e ) ~ g

x Leaflet | @ OpenStreetMap contributors

Compare different maintenance measurement +
associated cost:

“Insp+50% replacem.”
- Inspection
- replacement of 50% of the poles of the feeder

28



Maintenance Planning Planning Intelligence

Define maintenance measurements and see total costs

Selection of Maintenance Measures Estimated costs of selected Maintenance Measures

Disturbance @ Inspection Pole Replacement 50%
Functional Probability Estimated @ Pole Replacement 100... Veg. Trimming
Loaction District Poles Count (DP) Improvement  Cost Choose Maintenance Measure @/ Trim+Pole Repl 50% v Trim+Pole Repl. 100
KN-ON-XXXX 100020087 27 26.06 % -10.82 % 31050.00 Pole Replacement 50% ¥
KN-ON-XXXX 100010114 25 26.85 % -18.23 % 57500.00 Pole Replacement 100% v
KN-ON-XXXX 100010114 38 28.01 % -523% 1064.44 Inspection M
KN-ON-XXXX 100010147 39 27.30 % -6.96 % 6873.10 Veg. Trimming M '
. Get a summary of all costs with
KN-ON-XXXX 100020046 33 30.10 % -5.48 % 1329.08 Inspection v . .
respect to different maintenance
KN-ON-XXXX 100010155 22 3164 % -11.51 % 25300.00 Pole Replacement 50% ¥ measurements
KN-ON-XXXX 100020046 38 34.49 % -5.96 % 915.54 Inspection M
KMN-ON-X3XX 100010084 29 2716 % -512% 72313 Inspection v
KN-ON-XXXX 100010084 25 28.27 % -10.54 % 5069.02 Veg. Trimming M -

®

Download the selection Select the most appropriate maintenance
measurement for each feeder depending on:
- Disturbance (Outage) probability
- Improvement potential

Copyright ©2017 OMNETRIC Group. All rights reserved. OMNETRIC Group Unrestricted information. ~> Estimated costs 29



