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Asset Control Concept

Using Grid Data to empower end to end Asset Health Management
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Introducing Elia



Elia Group :

profile

Two major TSO's

- Belgium: Elia Transmission
- Germany: 50Hertz Transmission

Top 5in Europe
- Certified as fully unbundled TSO's

- Operate independently from
electricity generators & suppliers

Elia Group ensures supply of electricity to 30 million people

in Belgium and Germany.




system

Intemational International
Import Export

Large and medium
industrials

Distribution Small
incdustrials

Households

Transmission

Elia Group is the vital link between electricity producers and consumers.
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TNB's play a key role in the Energy Revolution

3 challenges

Infrastructure
Management

Security
of supply

Construction of Integration of
the single market renewable energies

=
@ System operation

Market facilitation




30.000

ArTor

-------------- 380000

high voltage
substations

9.960 2.800

km overhead km underground
lines cables

Elia is Belgium’s

high-voltage transmission system operator (30 kV to 380 kV),
operating over 8,400 km of lines and underground cables




Our asset management challenges of
tomorrow



Background “xlia
Future challenges for management of assets
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Aging Assets (risks):

« Specific knowledge & competences
» Actions to extend their lifetime

* Regulatory framework Y2

New Technologies
« Learn new technologies (25%)
» Apply new working methods (75%)

Average Age of the Assets
A On the grid A Expected Cost of
maintenance (OPEX) with
today practices A
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Asset Base

including offshore { Nemo /
Alegro / Stevin / Brabo / ...
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>0

maintenance (OPEX) with
ACC

2012 2022 > 2012
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Background
Future challenges for management of assets

» Legal / enviromental obligations
* New regulation concerning DV switching duration — to be monitored once a year
* New regulation concerning SF6 losses

« ACC will offer possibilities to reduce imposed operational costs for extra monitoring/measurements
imposed by the government

Asset Risk vs Grid Risk
« Better decision support

* More details of the actual state of the (families of) assets will provide better input for replacement
and maintenance policies

 Market evolution

« |ED’s, broadband networks, substation automation, ... are becoming more and more reliable.
International standards are taking form and these technologies are more and more de-facto
included in new equipments by our regular suppliers

* In the market survey a number of suppliers are offering ACC services to other TSO'’s or starting up
business lines to do so, indicating there is a demand for these activities
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How ACC can help us to face our
challenges?



ACC definition

ACC will make a contribution towards the challenges of tomorrow

- Follow « the real age » of an high voltage equipment

Review replacement policies in function of the history of an equipment instead of the theoretical
age

- Condition based monitoring: schedule maintenance based upon measures instead
of time based maintenance

Maintenance based upon a number of switches, current values, temperature, gas quality,...
- Automatic warnings

Real-time « Health » dispatching : for High

Timeframes:
+ Just after incident
+ Short term forecasting

Voltage equipment's

» Condition based maintenance

Automatic warnings in case of problems :
* Long term experience feedback

Automatic fault location

Supervision of IED’s

- Mandatory, due to necessary remote management of BOG and Stevin (TBD how
ACC should be linked with Nemo en Alegro)



Our approach/solution



Goal of POC — Proof of Concept

Set up an Asset Control Concept, with focus on
innovative competences, contributing to cost efficiency

ACC

and high quality asset management activities

+ Test technical feasibility

Can the data, sensors, processes and software be combined into a reliable and secure chain of
information to base a decision upon?

« Verify financial feasibility

Are the assumptions concerning the implementation of an ACC (software costs, hardware costs,
workload, cost reductions...) realistic?

* Refine cost allocation

Allocate the costs directly to asset classes

« Start development of competences

Detect business rules and best practices (implementation/operational)
* Foster innovation

The ACC team is convinced that the ACC combined with the introduction of IED’s and broadband
networks in our installations will inspire Elia Asset Management to detect innovative opportunities to
increase the quality of our services combined with better cost and risk management e



Approach

Timing of the ACC project

ldeas - scope — analyses of potential
Market survey — First tests - models

Development of POC
Kickoff of POC

End of POC
Feedback — final business case

Kickoff Final ACC



Approach
Organisation of the ACC activities

INPUTS

SCADA

Substation

Manual input

Control centers

Dispatching

=

Output

=

Maintenance«

Technical
expertise

Replacement
policy
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The role of Osisoft



The role of Osisoft Pl ¢ osisor
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Q4 2015: reality

Interface server

SNMP

Universal File Loader

MODBUS

SISCO IECE1850

Rectifiers

SCADA snapshot files
EMS sna

Temperature and humidity
sensors Lint

SCADA Logbook
EMS logbook

DGA probe Lixhe/ZANDY
{aperaticnal}

DGA probes
Waiting for equipment STEEL/
MTE

Other DGA probes
(configuration done)

Connect to C264 in labo
ding of records + i

P

Server (Pl SYSTEM MANAGEMENT TOOL)

Definition of interfaces

Creation of PI TAGS

PI 1T administration

Pl AF (PI SYSTEM EXPLORER)

(asset) templates ‘

‘ Asset structure

References to Pl TAGS

Analysis ‘

Event frames

| ‘ Notifications (alarms)

Pl Visualisation tools

Coresight ‘

‘ DATALINK

| ‘ PROCESSBOOK
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Examples



Example : Phase shifter Zandvliet

)-a \o/ ehsfiaenvosaiz o B : PST Zandv:
reda £ difoven \ Dlllsblll'g..l 4 o b
AR SNl . 380kV
SWeelp + SiFatamngladbactip IR * Power: 1400MW
. L9 . ) 3 ) i i

ficoel * Weight: 600t

“Middelbarg Pl

B lgg‘ \| o
Dunkr’qu; . > g :

alais \ . : :‘ . s .é;p' ll.§ ; - vu...,f“ AL : .
O N e B anunighe ¥ ST RIS, , . Oil: 175t
. ‘\\.:'-n - e = ~ :' .l.' - | ; ‘
nordTNs: LBl bng e iRl UM : | | «  Hydrocal 1005 DGA
s > ?g N s , Bt LA
\l)l -CAL "}ﬂ\ - \\. \.:.’s;: z\. g ", '.r:.g“. : S S g prObeS
. Doual 72 Bt 16 ‘h‘a.rl'a'&g T R e =g
fin, ~¥/ - A0 W b ) o 1 i Za N,
% = J by
‘\\\( /'ﬂ‘ 4 f . ." g
. \ v -—

Monitored parameters:
* Dissolved gasses
T of hotspot
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# position switches
Avg. Position
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changes
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Example : Phase shifter Zandvliet
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Example : Phase shifter Zandvliet
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Example Switches Lint

Switches Lint

 150kV
e 77 switches are
monitored

Monitored parameters
* # operations since

e Sy last maintenance

20 k.
HEFN 4
\

o R I L] - Total # operations
——t - # days since last
| B0 E XX : operations
-  — [ « Closing duration
A1 1. 4.0 . .
| R = « Opening duration
) = - 1140, 280 4lac
= E it.0, FaEeae
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Example Switches Lint

Element Relative Display

C

Search

Search Maak

Elements of Interest

Group by: Template

[ fiter R
|B[Name 4/ [PUTM | M&S3Ha ~
B (G Template: Switch [SL/SR)
| @ 1100782 | LINT 380 61 5L .
® & 1100183 | LINT 380 &1 5L |
® 5 1100185 |LINT 150T 1 380¢150/36 SR 1
(9 22698 |LINT150 17SCHEL  SL
(9 22699 |LINT150 17SCHEL SR 1
( 22709 |LINT150 18SCHEL  SL
& 22710 |LINT150 185CHEL SR 1
& 22711 |LNT150 185CHEL SR 2
(9 22712 |LINT150 185CHEL SR 3
(9 22720 | LINT150 19MORTS 5L
@ 22721 |LNT150 19MORTS SR 2
& 22722 |LNT150 19MORTS SR 1
22723 LINT 150 19 KMORBTS SR3

=13 ma) T T

@ 22732 LINT 150 20 MORTS
& 22733 LINT 150 20 MORTS
22734 LINT 150 20MORTS
22742 LINT 150 51 HEIST
22743 LINT 150 51 HEIST
22744 LINT 150 51 HEIST
22745 LINT 1580 51 HEIST
22753 LINT 150 52 HEIST

Qe e eaa

\ASOAPPTIS\ACC_POC\Equipment\55345Px,22722

=

SR3
SkR2
SR
5L
SR 1
SR 2
SR 2
5L

Dashboard : LINT 150 18 SCHEL

EqID : 22712
553 TFP 170/405 {170k 40004 F AST

ALPHANIDAL
E.Last maintenance date 3072013 0:00:00
E.ION-MS| date 140171970 1:00:00

E.Vear of construetion 1022

zh Fram maint.

CMD OH

CMD OFF

o
OFF

Legend :
measured data

Marm Level 4

26

»

m




2015 for ACC
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ACC 2015 — from pioneers to professional explorers

Our focus in 2015;

Integrate ACC by applying all processes and elaborating all the results in
further details and continue developing our tools

Further explore this domain for fun and for science (scope!)
Communicate about our discoveries, spread our knowledge

Found strategic partnerships

Prepare ourselves to find funding and resources for a permanent ACC



http://en.wikipedia.org/wiki/Terra_Nova_Expedition
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.antarctica.gov.au/about-antarctica/history/exploration-and-expeditions/modern-expeditions&ei=uxa-VNL2CYS7OK-tgcgM&bvm=bv.83829542,d.ZWU&psig=AFQjCNGfCWQj_8fnesRumTOQhlQ_Ua9I8g&ust=1421830150660212

Questions
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Many thanks for your attention!

Bart De Jong

+32 475 75 49 88

Brussels/Berlin, April 2014


mailto:Bart.dejong@elia.be

