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The Power of a Single Integrated
Database

Gabor BUs

%) TSCNET

Services

Connect. Create. Coordinate.




European Power Transmission System

? World Largest interconnected grid
AR e 7\

R | b \\
|| g
700 Mio custemers
AL 77 KX |

42 1 SOs covering 35 countries

. Customers and shareholders

Other European countries
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European Power Transmission System

0
1990 1992 1994 1996 1898

EWood & other solid biofuels

= Hydro power
" Geothermal energy

/ OSlsoft.
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2000

2002 2004 2006

u Biogas
= Wind power
© Ambient heat (heat pumps)

—Measured
—Planned

2008 2010 2012 2014 2016

=Liguidbituels —> 2000

" Renewable wastes
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The main 5 Services

o¥o

3 Applications

7~ ] OSlsoft.
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/A

1 Application

24/7 shift operation

4

2 Applications 2 Applications

2N\
\
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Challenge #1 Integrate Source Systems

Diverging tools and environments

T AR\ ey 57\ \ —

Uncomfortable aceess of tools via VPN HH /
T | m.a,"\\-\

Dynamlc |Ds;0f netWork elements fr"-‘
X AR W\ 7

‘ Overlapplng proces during the shifts
R 3 ‘ S

7 0Slsof
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Solution #1

4
p—

.

@ Pinpoint the what and where needs attention
/. " P
@ Integration of relevantdata to Pl

r. |

@ Standardise network element IDs
- —- v Zas LI

t..@ Implement |ntumve PI Vision Dashboards

0Slsoft
é%“ PlWorld cothensurs 201

7
/
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Solution #1

@ Pinpoint the what and where needs attention
i T —T

@ Integration of relevant data to Pl
x s

el

» Define the use cases
« Carefully asses the necessary data points (e.g. versions)
- 4
- 33 UFL interfaces
-~ * 700k tags
3

PlWorld cotHensURG 2019 #PIWorld ©2019 OSlsoft, LLC 7



Solution #1

@ Standardise network element IDs

i L B o] S

'+ The dlverglng |deefgiiers are mapped to a Unlquep'ﬁ&@NET ID

* ReferenceEETREELNERRPPING: R (rqrme gt IR IRy
(§ BZANDV3_BZANDV3_Z . (J CALB__1_XAL_DB1_L0001
(§ BZEDEL3_BZEDEL3_1 @ r~'- - ~~=7_110001
|  szeeBR2_BZNAAMZ_1 @ TSC UID3_1 10001
(§ BZEEBR3_BZEEBR3_1 . "RAB__1 CVH_1 L0001
(§ BZELEI3_BZELEI3_1 ; ﬁa e ‘,\_ar_l_LOOOI
(J BZUREN3_BZUREN3_1 L 110001

( BZWIIN3_BZWIIN3_1 ; @ CBE<__«_CCHT__2_10001

( CCST_2 CMAL_2.7Z . § CBEZ__2_CCST__2_10001
S ) CEDU1_1 CSLVH_1_1 . (§ CCEB__1_CHBM__1_L0001 B8
\« (§ CEDU2_1_CSLVH_1.2 | S el - 9 cceB_1 CsLv_ 110001 i

“) OSsisoft
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Solution #1

Daily Ovenvews.

Houdy Overview
- o saeat e [ 1415 ] s o [15]
- oyt
’ ey gLt p—
° .
- opml ] |08 oomtamymenne 1215 ||
Ouatonstms

P 50
78w | PS5 = Omesamysenns 1215

Eooeca Ars

M sa e Tatere

!
] 0 T Cumetdsmgtenas 015

>
S
|

NPF CSO:

,-‘_. O e e e - ) e 07/08/2019 18:00:
003019152090 ooy
° NO o [or serge o0 oo ———et e e
cwE FB csox
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Benefits #1

Slack
FSSAL711|gen,load,sbus (1)
DTC3810|gen, sbus (15726)
RN221|gen,load,sbus (
TCPN121|gen,load,sbus (160.
DA4GURT29|gen, sbus (16587
D7FRIM7P|gen,sbus (16630)

vor N cnt pu cr B ent G ent L ent 2gen[MW? 2load[MW
YES 11.. 12.. 17.

YES

IS

0

21.., 68,

19220.
0.0
41.1
146
0.0
-16.1

-18857...
0.0
-41.1
14.6
0.0
328

Iterations|

LY

D
0

Algorithm

Newton Rap.

Newton Rap.
Newton Rap.
Newton Rap.
Newton Rap.
Newton Rap.
Newton Rap.

Newton Rap.

Newton Rap.

sum{MW
51156
51677
0248

18747.7

227716

620.4

3.2

0.1

0.0

sum{MVA max{MW max{MV2

52980.
40872
13091
41806.8
83209
871

6058.6
5790.0
23199
385.0
2937
10.7

15300.4
12866.6
3619.2
2386.8
139.3
86.2
3.0
22.0
0.3

slack{MW slack{MVZ
988.5 16413.8 ZMK4221:shus,..

Pmax name

79.4 NMEE222S:sbus
176.5 YBITOL1_|gen,sb
37.1 YBITOL1_|gen,sb
46.8 GKASTR31|gen,|
48.5 GSAPKA31|gen,s
48.5 GSAPKA31|gen,s

Qmax name

FP.COR11:load,F..

NMEE115A:sbus
NMEE115A:sbus
FGENIS25|gen,s

GAGDIM15|gen, s
TSLTNj31|gen,loa

Diver. Distr.

NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO

Number of Iterations

Last run: 5

9312019 12:33:45 AM

DACFIVZ - V1, V2, V3 ... indicates the number of the run

- The grey dotted vertical lines separate the TSs

DACFIV4 - By default the time range is set for tomorrow (00:30 - 24:30).

DACFIVS - Do not change the dates, otherwise the time range will be incorrect.

DACFIV6 - In case you changed the time range, just simply reopen the Display from the start page.

#PIWorld  ©2019 OSlsoft, LLC 10
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Challenge #2: ML with clean data

\

Explore Machine Learning potentials
= A ey >~ \\

Maintain ¢

b

N e 47

4 i “‘l - i;
LS AW

r awp

N
SIS
a2 & 2 Q
NNy + SNt
\\‘l .’g’"‘i‘t
(1 N\ "
2 ’ \\ » \‘

o~
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Solution #2

.

@ Restore the data
- g =/
@ Introduce regular, autematic data check
r. L S
@ Pilot project for ML

7 oslsoft
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Solution #2

PIDATA

Drive D:

Capacity: 2493 GB

[ used space: 325GB [ Freespace: 2174 GB

Hstoric | Futre

<«

Review and update parameters

End Time Duration Saze (MB) % Ful Comupt Archive Fle Last Modfied Time Backup Time ~
107172019 1200:00 AM 30 00:00:00 836 93 DAPIarc\future\PIDATA_2019-09-01_00-00-00 arc /372019 10,0304 PM__9/3/2019 3:15:15 AM “ W

1 81/2019120000AM  9/1/2019 120000AM 314 00:00:00 3911 999 D:\Pl\arc\future\PIDATA_2013-08-01_00-00-00 arc 9/3/201993858PM  9/2/2019 31515 AM b

7/1/2019120000AM  8/1/2019120000AM 314000000 3683 999 D:\Pharc future\PIDATA_2019-07-01_00-00-00 arc 9/3/201985349PM  9/3/2019 3:15:15AM

3 6/1/2019120000AM  7/1/2019120000AM 304 0000:00 3837 999 D:\Pl\arc\future\PIDATA_2013-06-01_00-00-00 arc 9/3/201994359PM  9/3/2019 31515 AM

4 5/1/2019120000AM  6/1/2019120000AM 314 00:0000 2570  $99 D:\Pharc\future\PIDATA_2015-05-01_00-00-00 arc 9/3/201980840PM  9/2/2019 31515 AM b' v-

5 4/12019120000AM  5/1/2019120000AM 304000000 2530 999 D:\Pi\arc future\PIDATA_2019-04-01_00-00-00.arc S/3/201981341PM  9/3/2019315:15 AM

6  3/1/2019120000AM  4/1/2019120000AM 314000000 2507 999 D:\Pi\arc \future\PIDATA_2019-03-01_00-00-00 arc YV01943255PM  YZ201931513AM | =

7 21/2019120000AM  3/1/2019120000AM 284000000 2314 999 D:\Pharc\future\PIDATA_2013-02-01_00-00-00 arc /37201980608 AM  9/1/2019 31515 AM

8 1/1/2019120000AM  2/1/20191200:00AM  31d 00:00:00 2961 998 D:\Pharc\future\PIDATA_2019-01-01_00-00-00 arc 9/3/201965325PM  9/3/2019 3:15:15AM

9 122/1/2018120000AM 1/1/2019120000AM 314000000 3173 999 D:\Pi\arc future\PIDATA_2018-12-01_00-00-00.arc: 9/372019818:42PM  9/3/2019 31515 AM

10 11/1/20181200:00AM 12/1/2018 1200:00AM 30d 00:0000 2913 999 D:\Pi\arc future\PIDATA_2018-11-01_00-00-00 arc 9/3/201982343PM  9/3/2019 31515 AM

11 10/1/20181200:00AM  11/1/2018 1200:00AM 31000000 2272 993 D:\PParc future\PIDATA_2018-10-01_00-00-00.01.arc 9/3/201980339PM  9/3/2019315:15 AM

12 9/1/2018120000AM  10/1/2018 120000 AM 304 00:0000 3871 %93 D:\Pi\arc future\PIDATA_2018-03-01_00-00-00.arc 9/3/201981842PM  9//2013315:15 AM

13 8/1/2018120000AM  9/1/2018 120000AM 314000000 3767 999 D:\Pi\arc future\PIDATA_2018-08-01_00-00-00.arc /32019 121159PM  9/3/2019 315:15 AM

14 7/172018120000AM  8/1/2018 1200:00AM 314000000 3672 999 D:\Piarc\future\PIDATA_2018-07-01_00-00-00 arc 9/1/2019115923PM  9/2/2019 31513 AM

15 6/1/2018120000AM  7/1/2018120000AM  30d 000000 3604 999 D:\PN\arc future\PIDATA_2018-06-01_00-00-00.arc 8/30/20198:1628PM  8/31/2019 315:16 AM

16 5/1/2018120000AM  6/1/2018120000AM 314000000 3728 999 D:\Pharc\future\PIDATA_2018-05-01_00-00-00 arc 9/3/201964050AM  9/3/2019 31515 AM

17 4/1/2018120000AM  5/1/20181200.00AM  30d00:0000 3740 999 D:\PParc future\PIDATA_2018-04-01_00-00-00.arc 9/3/201964050AM  8/30/2019 318:08 AM

18 ¥/1/2018120000AM  4/1/2018 120000AM  31d00:0000 3393 999 D:\Piarc future\PIDATA_2018-03-01_00-00-00.arc /22019 14444 AN 9/2/2013 31513 AM

19 2/1/2018120000AM /12018 120000AM 284000000 3445 401 D:\PI\arc \future\PIDATA_2018-02-01_00-00-00.arc 9/3/201980840PM  9/2/2019 31513 AM

20 1/1/2018120000AM  2/1/2018 120000 AM 31 0000:00 3906 677 D:\Pharc\future\PIDATA_2018-01-01_00-00-0 arc 9/1/201981336PM  9/2/2019 31513 AM

21 12172017 120000AM  1/1/2018120000AM 314000000 3120 999 D:\Pharc future\PIDATA_2017-12:01_00-00-00.arc SN/201981837PM  9/2/2019 31513 AM

2 12/172017120000AM 304000000 3688 749 D:\Pl\arc\future\PIDATA_2017-11-01_00-00-00.arc: 9/3/201985349PM  9/2/2019 31513 AM

3 117172017 120000AM 314 00:0000 3453 781 D:APIarc\future\PIDATA_2017-10-01_00-00-00 arc Y21913943A  S/2201931513AM
10/1/901712.00.00 AM.__ 204 000002966902 B ~en ) DIDATA_2017.00.0100.00.00 /101891226 B 8/2N1821K 12 AM

7 osisoft
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Solution #2

VMhealth  Asset: | 10.61.131.142PISQL V | « AdHoc Display  [{]

10.61.131.142 Pl SQL|Free Disk Space C: (%) 10.61.131.142 PI SQL |Free Memory (GB)
48 % 24 GByte
0 10 20 30 40 50 (] 70 80 90 100 0 5 10 15 20 25 30 32
10.61.131.142 Pl SQL|Free Disk Space C: (GB) o
72 GByte 26
24
22
T T T T T T T 20
0 20 40 60 80 100 120 140 150 n
16
[100 14
90 12 L 1 | 1 L |
-80 8/27/2019 12:00:00 AM 7d 9/3/2019 12:00:00 AM
70
60
50
40
30
20
10
0 . . L . L
8/27/2019 12:00:00 AM 7d 9/3/2019 12:00:00 AM
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Solution #2

.‘:V‘p

@ Pilot project for ML

« Aim: Detect possible overloads without forecast data from TSOs
-~ « Input data: Calendar, Weather forecast, (weekly outage information)
" . Model training: Historical congestion forecast results
« Result:xGood approximation on country and Time Stamp resolution

\\'_ ‘M'v‘("é/ \
s

t\"‘.:. -
)

s N Y -
3 ;‘m 'é m\i‘vl‘péqu\v\»
¥ / Ve 9
& |
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Benefits #2

@ Lessons learned: clean data is 80% of ML or data analyses
. 4 e "/
@ It is proved that ML .eanbe potentially used for enhanced s

- il
- s

7 0Slsoft
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Single Integrated Database

CHALLENGES

Diverging source
systems and IDs

Too much data for
human processing

Historize and save
data in a secure
manner

Potential in ML?

) 0Slsoft
i&" PlWorld cothensures 2019

>

SOLUTION

Integrated source
system to a single
database based on
pre-defined use cases

Run automatic
analyses

Inform operational staff
via visualization and
notification

Maintain database
health

>

) TSCNET

Services

Connect. Create. Coordinate.

BENEFITS

Less time and effort in
analyses and reporting

Higher level of
database maintenance

Proven ML concept for
future services

#PIWorld ©2019 OSlsoft, LLC
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Thank you for your attention

n « Gabor Bus
( A )

 Lead Data Visualization and Analyses

-
b - TSCNET Services GmbH
"“ * g.bus@tscnet.eu

) oslsoft
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Questions?

Please walt for

the microphone &

State your
name & company

“) OSsisoft
i&" PlWorld cothensures 2019

Please remember to...

Complete Survey!

Navigate to this session in
mobile agenda for survey

=—
TO DOWNLOAD &

APP, SEARCH
OSISOFT

PIWorld

£ Download on the ETITON
@& AppStore P> Google Play
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S350 «eA LEBOHA

TAPADH LEIBH AU
DZIEKUJE Cl vy asPIANAA. MISAOTRA ANAO =

NGIYABONGA 5
seirean 2 OBRIGADO &b 3

AT

= DANKIE reriMakasiH 5 DANKON Tank TAPADH LEAT Wi
- MULTUMESC
B oo e i < FAAFETAI
2 PAKMET CI3lE PI W | zcI
GO RAIBH MAITH AGAT 2 orld g RIS

z 9188 HVALA XBAJIA BAM
Bﬂ:;ﬂgzl r((-J)R/;(I:DI:I\i s THAN KYOU Tesexxuor eperim
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|— S - RSy q v
RAHMATHATUR o GRAZZ| pakkartr o 5”75‘&9:‘3(1\*1/7-: DAKUJEM
PAXMAT CATA & 51pAS JI WERE  Termakast MATUR NUWUN

CAM ON BAN Z UATSAUG RAU KOJ
WAZVIITA g EIT/‘?SEO}JAPAM

0Slsoft.
PlWorld cothensures 2019 #PIWorld  ©2019 OSlsoft, LLC



