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Summary

COMPANY and GOAL

In order to continue to provide its customers reliable and affordable
energy transportation services, Stedin wants to improve on asset
performance management of the assets in its substations.

Better visibility of asset performance data helps to improve asset
maintenance, reduce outages and increase technical lifespan

STEDIN™

v

CHALLENGE

Poor availability of in-service
performance data of individual assets
outside the primary substation. }

SOLUTION

Substation equipment connected to a
PI System. Initially SCADA and in
second stage directly from substation
using the PI Connector for IEC
61850.

RESULTS

Better visibility of asset condition data
brings us a step further in (real-time)
’ asset performance management

+ Although substations are equipped with
sensors, data is not/poorly used outside
the substation

 Maintenance cycle relies on manual
inspection records, SCADA- and outage
data.

» Control room relies on SCADA, wants to

* SAIFI reduction and maintenance
optimization a multi-million Euro business
case for Stedin.

* “The Pl Connector for IEC 61850 allows
us drill deep into the substation. We can
check ‘under the hood’ and can monitor
things we could not do before, like line

get better and faster access to in service
performance data of critical assets,
allowing them to take preventative actions
when needed and reduce outage
frequency (SAIFI).

distance protection round trip times or
circuit breaker switching performance. In
real-time if we want to.”
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Agenda

« About Stedin

Substation condition assessment
Stedin and 61850

Pl Connector for 61850

— Approach

— How the PI system was applied
— Implementation details

* Results obtained and business impact
e Conclusion

P
@ OSlsoft. EMEA USERS CONFERENCE 2017 LONDON #OSISOFTUC ©2017 OSlsoft, LLC 3




electricity

i G — s

@ OSlsoft. EMEA USERS CONFERENCE 2017 LONDON #OSISOFTUC ©2017 OSlsoft, LLC 4



ELECTRICITY

oooooo

oo
0
oo
o
oo
ooooo

..............................

GAS

S0oooo
oooooo

e S e 3 1.915.595 4.436 MLN M3 97 SEC 23.508 KM

Gas connections e Offers per day for the installation of M Of gas transmitted s Average 0f gas pipes
H smart meters, Some 200 technicians : : interruption (planet's circumference
are to replace around 2.5 million meters | % duration gas is appr. 40,000 km)

.........................................................

(E and G) in a period of five years.

€1.069,1 €175,9 1.352 78%

MILLION - REVENUES MILLION - NET PROFIT CANNABIS NURSERIES OF OUR CUSTOMERS
DISMANTLED IN 2015 AWARDED STEDIN A7 OR HIGHER
FOR SERVICES PROVIDED
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Stedin owns and operates 185 HV/MV primary
| substations:

~500 50/66 KV bays

~5500 10/13/23 kV bays

~ 460 HV/MV transformers

~21.000 protection devices

~200 substation automation systems
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Integral Risk Assessment & Optimization
Model Architectune
Risk Quan;ificaticn Risk Mitigation Portfolio Optimization

« Maintenance-, overhaul- and replacement
policies are risk based.

* risk determined from a.o. equipment age,
overhaul dates, manufacturer data, in-
service performance, maintenance- and STEDIN®
Inspection data.

Transformatoren HS e

- Data collected from asset register, o
maintenance management and SCADA B —————————————

Syste m S . Schakelveld;;jufnfi
Matig [%] Il Voldoende [%] Il Goed [%] Il Als nieuw [%] —‘
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« Control room uses SCADA to monitor
actual in-service performance of the
grids.

* Pl System introduced to improve control
room visibility of (trends in) in-service
performance of assets, including the
non-service affecting ones

* Results depend on the quality and
availability of SCADA data. ﬂ ﬂ H MH

* The 61850 interface was brought up as
alternative.
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« Stedin adopted 61850 in 2007 as its 3"
generation substation automation
architecture.

« Ambition to have >90% of primary
substations on IEC61850 in 2030.

« Stedin is a [strong] international supporter
of IEC61850 standard.
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« The IED’s in an IEC61850 system offer a SANE
wealth of measurements and events.

HS/TS/MS Station: beveiliging,
besturing, bewaking, bediening

. v
- T
" m . m HS/TS/MS Veld: beveiliging,
JIE (N besturing, bewaking, bediening

Yy v v v

T \ 4
P Hs/Ts/ms verbinding:
L. Langsdiff beveiligingen

 Better access to that unused value: (o
* Improve (real-time) condition
assessment.
« Enable ‘remote inspections’.
* Increase operational context for the
control room.

eeeeee

HS/TS/MS Transportstation

* Remotely add, change and remove
measurements whenever needed.
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I File Search View Ge Tools Help

* The Pl Connector for IEC 61850 was
developed ?E::za;g [ElQueryDate + © @ @ Back ©) |8, (he:kl;ayzm./u”inem;h (3 NewElement - [search ftements —— p =]
« Co-development between OSISoft T S e — |

E- (@ IEC61850

. =MY- )52y Contolerd) Descripton: | |
an d Sted I n y = ? B;C;;‘I;!fx Template: IlECGlBﬁIJ Connector.Logical Device | Type: None ‘
. - G Q:iﬁé:;gf Categories: | (2] Default Attribute: | <None>
» Co-development between Stedin IT, - o poi roee—————

=-- @ QBICSWIL Find: Parents Children Event Frames
= [ QBIXSWIL Models

control room and -asset management. e

B [ QCicswIs
- § QCIXSWIS

 Joint R&D team, using OSISoft R&D i @
labs and Stedin field test facilties. e

— Event Frames

* Features: e

= Unit of Measure

« Collect asset information as well as =
real-time measurements from the by, Mot S S35 A, ek 1 380 i
station bus and store it in the Pl
System.

« Allow flexible adding/removal of IEDs

and reports

Lavers Connections

(@ OSlsoft. EMEA USERS CONFERENCE 2017 LONDON #OSISOFTUC ©2017 OSlsoft, LLC 13



| Stedin Technical Network (OT) Stledin IT Network (IT)

Not yet implemented

I I
Substation ! oT : DMZ-OT | DMZ-IT | Users
I I [
: I | I Shared Database Server
I I I I
' ' ' J ' Pl
I I I I
IED : cp'nenlgior . PF'{ Dlata >  Data Asset
I ONNECEo I elay : Archive : Framework
A I I
I I I ‘ OSlsoft
: : : | . !" | Dashboard
IED Scout : : I \/ SV I Vision /
I I | Proxy | Integrator , ESRI
1 I I 1 for ArcGIS
I I : : Business
I I Not yet i
[ | 1 . Y 1 AEllifies Data Lake
, : I implemented | |
I I I |
I I I |
I I I I
I I I I
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Pl Connector for IEC 61850

QOverview Data Source List Server List Diagnostics

Overview

Connector details
Version 1.0.1.13

Status of the connector
Connector running as UMKSRV01T\OSlIsoft
@ Connector is running - Stop connector

Data sources

@ 50 kV 109 veldmodule Ready

% 10 kV 109 veldmodule (Beta license expires on Wednesday, dec 06, 2017)
@ TR5 frafodiff Ready

@ TR5 spanningregeling (Beta license expires on Wednesday, dec 06, 2017)
@ 10 kV 404 veldmodule (Beta license expires on Wednesday, dec 06, 2017)
@ 10 KV 405 veldmodule (Beta license expires on Wednesday, dec 06, 2017)

Add or modify data sources

Servers configured to receive data from the connector
@ PI Relay server : Pl Relay

Add or modify servers

Pl Connector Relay

Overview Connector List Server List Diagnostics
+ Add a Connector
Showing 2 of 2. 1 &1 (0]
Connector Name Tty i Cannactar Tvna Hostname
WRDSRV2T IEC 61850 WRDSRV2T
UMKSRVO1T ] IEC 61850 UMKSRVO1T
50 kV 109 veldmodule V] Ready
10 kV 109 veldmodule ] (Bela license expires on Wednesday, dec 06, 2017)
TR5 trafodiff @ Ready
TRS spanningregeling v (Beta license expires on Wednesday, dac 06, 2017)
10 kV 404 veldmodule V] (Beta license expires on \Wednesday, dec 06, 2017)
10 KV 405 veldmodule @ {Bata license expires on Wednesday, dec 06, 2017)
Connected Mon Sep 11 2017 22:50:54 GMT+0200 (W. Europe Daylight Time) m

#OSISOFTUC ©2017 OSlsoft, LLC
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Pl Connector for IEC 61850

Overview Data Source List Server List Diagnostics

Data Source List

Add or modify the data sources from which the connector retrieves data

Data source name Status

| Add and configure

1. 50 KV 109 veldmodule @ Ready See Configuration m

% (Beta license expires on Wednesday,

210 kV 109 veldmodule dec 08, 2017) See Configuration m
3. TRS trafodiff @ Ready See Configuration ]
@ (Beta license expires on Wednesday, —
4. TRS spanningregeling dec 06, 2017) See Configuration m
@ (Beta license expires on Wednesday, i
5 10 kV 404 veldmodule dec 06, 2017) See Configuration a
© (Beta license expires on Wednesday, B}
6. 10 kV 405 veldmodule dec 06, 2017) See Configuration m
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Pl Connector for IEC 61850

x
TR6 spanningregeling Configuration

Data source description (optional)

IP Address

[
Query IED|

Reports to Collect
Collect Do Not Collect

Saye | Cancel
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Pl Connector for IEC 61850

X

TRS5 spanningregeling Configuration

Data source description (optional)

IP Address
|
Query IED|
Reports to Collect
_________ Collect Do NotCollect
TCC1SRPSurcbMX106 >> ﬁTCC1$RP$urchX102
TCC1SRPSurcbST406 - | ATCC1$RP$urcbMX104 &
ATCC1$RP$urcbMXx105
{ATCC1$RP$urchP102
ATCC1$RP$urcbSP103
y\ch1$RP$urcbsp104 v
ATCC1$RPSurcbSP105
_Save | Cancel
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Tag Name

UMKSRVITT AATKAQD4ATLDO CPHMMXU1T M A phsAcVal mag f
UMKSRVIIT AATKAQD4ATLDO CPHMMXUT MY A phsAq
UMKSRVIIT AATKAQD4ATLDO. CPHMMXUT MY A pheArange
UMKSRVITT AATKAQD4ATLDO CPHMMXU1 M A phsB cVal mag f
UMKSRVIIT AATKAQD4ATLDD CRHMMXUT MX A phsB g
UMKSRVOIT AATKAQD4ATLDO. CPHMMXUT MY A phsB range
UMKSRVITT AATKAQD4ATLDO CPHMMXU1 M A phsC cVal mag f
UMKSRVOIT AATKAQD4ATLDO.CPHMMXUT MY A phsC g
UMKSRVOIT AATKAQD4ATLDO. CPHMMXUT MY A phsC range
UMKSRVITT AATKAQD4ATLDO PWRMMXUT MX Hz mag f
UMKSRVOIT AATKAQD4ATLDD PWRMMX1 MX Hz.q
UMKSRVOTT AATKAQDLATLDD. PWRMMXUT.MX Hz range

1
1
1
UMKSRVITT AATKAQD4ATLDO.PWRMMXLT.MX TotPF magf

Server

ENCCAP-QSIA-001
ENCCAP-QSIA-D01
ENCCAP-QSIA-D01
ENCCAP-QSIA-001
ENCCAP-QSIA-D01
ENCCAP-QSIA-D01
ENCCAP-QSIA-001
ENCCAP-QSIA-D01
ENCCAP-QSIA-D01
ENCCAP-QSIA-001
ENCCAP-QSIA-D01
ENCCAP-QSIA-D01
ENCCAP-QSIA-001

Collective  Timestamp
9/19/2017 5:37-47 AM
5/15/2017 5:37-44 AW
9/19/2017 5:37.47 AM
5/19/2017 5:37-44 AM
9/19/2017 5:37-44 AM
9/19/2017 53744 AM
5/19/2017 5:37-44 AM
5/19/2017 5.37:44 AM
9/19/2017 53744 AM
5/19/2017 5:37-44 AM
9/19/2017 53744 AM
9/19/2017 53744 AM
9/19/2017 5:37-47 AM
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Value
21692
Good

19699
Good

13.837

Good

Good

0.9384

@

File Search View Ge Tools Help

@Database % Query Date ~ (© @ @ Back () |, Checkln ¥} « [2] Refresh

1 Mew Element -

\Y\ENCCAP-OSIF-00T\IEC61850 - PI ¢

=1 New Attribute

B~ @ Utrecht Merwedekanaal

Elements A
- ) Elements ‘ General IChiId Elements ‘ Atfributes ‘Purts |Ana|yses | Version |
B~ & Midden

#OSISOFTUC
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B (5 AAIKIQISAIA Filter
- (3 AAIKIQIATA |er|t |3/ £lname | Value Desription Uit OF Mea
[=-- @ ATCC1
: b (J Measurements =] Category: AssetData
B g ’;ﬂg‘%‘]%l 5] =] TEDMame AATK4QD4A 1 TED Name <None >
- @ CPHMMXUL B B =l InterfaceNodeName | UMKSRVOIT Interface Node Name <None >
P A
= .163.1. ress <Mone>
& PWRMMNUL m =P 192,168,1.2 TP Add M
- @ Hz 5] =] Latitude o® Latitude degree
- [ TotPF
- [ TotVa 2] (=] Longitude [ Longitude degree
- (3 TotVar Z
5 Totw = [Z] Model Power Transformer Mode! <Mone>
E‘ () RESCMMXU1 5] =1 Region Midden Region <None >
H F Ares
[ () VPHMMXUL = (=] Revision 4711 Revision <Mone >
E| én\fg’MPP:;Ul = [Z] Substation Utrecht Merwedekanaal | Substation Mame <None>
L () PRV = =] vendor ABB Vendor <MNone >
=~ (G RESV_1
Ei- G RESVMMKUL B Category: IED
H & Phres ] =] Feeder Mumber 404 Feeder Number <Mone >
[=-- [ VRESMMXU2
be () PhV.res ] [=1 IED Number Al 1ED Number <hone>
- (03, Element Searches s
= [£] Section 4 Section <MNane>
o] =] System AAL System <Mone >
= (=] voltage Type 10kv Voltage System kilovolt
8 R =l voltageType K Voltage Type <MNane >
= Category: Mesaurements
“r i .
e .cval B
& & phsa.cval.mag.f /}./ Phase A Magnitude Current |ampere
- &7 phsa.g Good Phase A Quality <None >
- ¥ phsA.range 1 Phase A Range <Mone >
- ¥ pheB.cval.mag.f 107.821083068848 A Phase B Magnitude Current |ampere
R &F phsB.g Good Phase B Quality <None >
- & phsB.rangs 1 Phase B Range <Mone>
- & phsC.cval.mag.f 108,52823638915 A Fhase C Magnitude Current |ampere
5 Elements E &F phsC.g Good Phase C Quality <Mone >
= Event Frames - &F phsC.range 1 Phase C Range <Maone >
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O piVision O newospay | [ | | @
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Utrecht Merwedekanaal

2000 $.000 Phase A Magnaude Current
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95027 A
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A Ve mag!
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Utrecht Merwedekanaal

40 60 40 50 2 10 . [21 30 115 9!19!2Eél]1‘.’ = TapChg.valWTr.posVal
20 10
20 80 20 80 6 14 TapChangerCounter
10
46_5 46314 4 1 0 16 5 PPV1iNom.mag.f
0 °c 100 o c 100 10872 KV
2 18
20 120 20 120 0 2 i t
Qil Temperature Winding Temperature Tap Changer Counter 2
Tap Chan...
2
A9 Tap Changer 11045
18 10
=
o Regulator Voltage
N 108.72 KV
10 Totaal aantal stappen
8 580 I
6
‘ Verbr. levensduur wikkeling
, 0.63311 P
1 0 105
i 91512017 9:25:19 AM 7d 91222017 9:25:19 AM
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Summary

COMPANY and GOAL

In order to continue to provide its customers reliable and affordable »r
energy transportation services, Stedin wants to improve on asset STED' N
performance management of the assets in its substations.

Better visibility of asset performance data helps to improve asset
maintenance, reduce outages and increase technical lifespan

) 4
CHALLENGE SOLUTION RESULTS

FeT el oIy O o B Systom. Iniilly SCADAand in i e T
perfqrmance (_jata 2] |nd|V|dgaI 2SR second stége directly from substation asset performance management
outside the primary substation. } using the 61850 connector for PI. ’

+ Although substations are equipped with
sensors, data is not/poorly used outside
the substation T P

* Maintenance cycle relies on manual - “The 61850-PI connector allows us drill ’ L s p G L U S L s
i i : A optimization a multi-million Euro business
::?stpectlon records, SCADA- and outage deep into the substation. We can check Cgse e

BLEL . ‘under the hood’ and can monitor things

+ Control room relies on SCADA, wants to we could not do before, like line distance
get better and faster access to in service rotection round trip times or circuit
performance data of critical assets, Breaker switching performance. In real-
allowing them to take preventative actions time if we want to.”

when needed and reduce outage
frequency (SAIFI).
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Questions

Please wait for the
microphone before asking
your questions

State your
name & company

Please remember to...

Complete the Online Survey
for this session

Download the Conference App

» View the latest agenda and create your own " .Iz\p;;gfo;e

+ Meet and connect with other attendees pr——
P> Google Play

Search OSlsoft in the app store S HTML
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Merci

Thank You

Gracias
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Cnacunbo Obrigado




