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Data Acquisition from Distributed
Power Plants and Integration into
the Business Intelligence System

Presented by Dr. Zijad Lemes, ENTEGA
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« ENTEGAAG - a brief overview

« How we monitor our power plants at present

« Motivation for centralized data acquisition system
« System set-up and architecture

« Summary and outlook
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ENTEGA AG — A Brief Overview

Portrait

We are one of the biggest regional suppliers in Germany.

With our subsidiaries and shareholdings, we cover the entire value-added chain
of a sustainable energy supply and modern fundamental public services.

Our sales subsidiary ENTEGA is one of the biggest suppliers of carbon-neutral energy in Germany.

We are investing considerable amounts in the energy turnaround. So far we have invested 850 million €
in renewable energy and gas power stations with low environmental impact.

Our aim: By 2020, we wish to generate all the green power consumed by our ENTEGA private customers
from our own plants — this is equivalent to approximately 1.1 billion k\Wh per year.

We supply electricity and natural gas to over 600,000 customers.

The ENTEGA group currently employs about 2,000 persons —among them 90 trainees.
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ENTEGA AG — A Brief Overview
Our Fields of Activity

~Generation —Trading —Sales
Energy production with low Energy trading, portfolio and energy Sales of electricity, natural gas,
environmental impact from accounting management, direct heat, CO2 compensation solutions,
regenerative energy sources and marketing of power and biogas telecommunication services and
from efficient gas power and under the Renewable Energy Act energy efficiency solutions
heating plants. Heat and contracting

—Networks Operation of Public Shared Services
Services
Construction and operation of o Measurement, invoicing and IT
energy and drinking-water Supply of drinking water, waste services for the energy sector
networks, energy generation plants, water treatment, burning waste,
street lighting and traffic biomass and materials recycling
installations

- Corporate Social Responsibility: ENTEGA Stiftung, ENTEGA NATURpur Institut
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ENTEGA AG — A Brief Overview
Key Figures for 2015

Group turnover 1,592.7 million €
Number of employees 2,046

Sales of electricity 8.8 billion k\Wh*
Sales of natural gas 4.7 billion kK\Wh*

Sales of drinking water 13.5 million m?

Amount of treated waste water 13.7 million m?

Amount of garbage disposal 209,186 t

*Supplies to customers and traded quantities
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ENTEGA AG - A Brief Overview
Key Figures for 2015

Renewable Energies
Capacity aim ~ 1.1 billion kWh

Plant capacity under construction/in operation ~ 255 MW | |

Sales of carbon-neutral natural gas 2.12 billion k\Wh
Sales of green electricity 2.57 billion kWh

CO, emissions compensated by carbon-neutral
natural gas 444,613t CO.e

Energy efficiency potential identified in consulting
projects 7,730 M\Wh
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ENTEGA AG — A Brief Overview

Renewable Power Plants

Renewable energy sources

11 wind parks

3 solar parks

2 Dbiogas plants
130 PV plants

Currently 255 MW, with
annual production of
approx. 700 GWh
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ENTEGA AG — A Brief Overview

Conventional Power Plants

We also operate several heat
plants and heat & power
plants in south Hessen.

Darmstadt
® Industriekraftwerk

.. Breuberg

Gasturbinenkraftwerk
Darmstadt

GuD-Kraftwerk
Irsching 5
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ENTEGA AG — A Brief Overview

Our Grid
Electricity 9,112 km
Natural gas 2,484 km
Drinking water 944 km
Telecommunications 4,442 km
Heat 80 km
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How we monitor our power plants at present

 Different SCADA systems for monitoring and
for download raw data

« Excel tool for analyses (failure, benchmark,
etc.) and reports (monthly, weekly)
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Motivation for centralized data acquisition system

 Digitalization and interconnection as a basis for
future-oriented operation management and optimization of working
processes

« Holistic and integrated solution have the advantage that the data
from different technologies (Wind, PV, Biogas, Gas Turbines, etc.)
and from different manufacturers can be analyzed, archived and
exported to other applications using only one tool

« Powerful data base allows storing of big data amounts at different
temporal resolutions

« Automated generation of important information and KPIs and
comprehensive data analysis
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System set-up and architecture

Project Team

Requirements and technology specific implementation

f;’FCOUNT*CARE Hardware, implementation and operation

(@ osio.  Software

Implementation
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System set-up and architecture

Monitoring & Control

OSI PI
Interface
node

OSI PI
Interface
node

OSI PI
Interface
node

OSI PI
Interface
node
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Reporting & Analysis
Cognos BI

Cogent
¢ , v

71i%

Real-Time-Data
Pl Server OSlsoft

Consolidated
Data Model

Master
Data

a ¢

Data Warehouse
Pure Data for Analytics
(aka Netezza)

Data-Integration-Layer
Data Stage (ETL)

Integration of data with additional systems, like SAP

Existing DWH-platform

A4 Q;

SAP IS-U |
-
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System set-up and architecture
Pl Interface nodes

« OPC XML DA and OPC XML interfaces
— Used to connect wind farms of the manufacturers Vestas, Siemens and
Enercon
« Modbus interface
— Used to connect PV farms of the manufacture SMA
« UFL interface
— Used to connect sites communicating per structured text data like
biogas plants and PV farms and other sources like historical data,
production forecast, etc.
* One license allows multiple instances at one server
— Security is ensured with a VPN Site to Site link
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System set-up and architecture
Procedure of a site connection

1. Establishing a technical connection between OSlsoft Pl Server
and the site (OPC, Modbus, FTP, WebService, etc.)

2. Mapping of site data to allow a homogenous storage and
processing

3. Build the site in the monitoring tool Cogent
4. Introducing the data into the analyzing tool Cognos BI
5. Creation or rather adaption of reports
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System set-up and architecture
Procedure of a site connection

Data transfer via FTP:
Pl Archive Server PI OPC XML DA Interface PI OPC DA Interface PI UFL Interface
( Internes Netzwerk 1)

» Checking of data which were delivered from the

plant
« Configuration of Pl UFL Interface for the certain plant E\'J @
Site-To-Site coupling: ( I )
« Checking of plant connection possible (UMTS or E]

DSL) Yo
« Configuration of VPN router and installation of the K

VPN router on site

» Checking of communication between PI Interface u
Server and SCADA Server in the plant possible

« Configuration of the interface for the plant il
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System set-up and architecture
Data mapping and creation of tags in Pl Builder

Instrument tag

Name of tags ;
in the plant

Marking of tags to in P Server

apply or to edit

A= All_PI_Tags_20160015.xlsx - Microsoft Excel
m_start Einfugen Seitenlayout Farmeln Dajg Uberprifen Ansicht Acrobat PI DataLlink Pl Builder s e o P IR
Data Server: T i -Z: x (%) Select All Vs s @ % |_| [ Show Values in Rows [Headers @ about

Assetsawer:or { ) Deseleg \/ [T show values in Columns |§Settiﬂgs eHe\p

elete PL Library Elements Event Refresh N
Database: a o Template | pgints = - - Frames = b = ¥4 Errors
Conne F} Retrieve [F} Attribute Data References Resources
A ( v
A B c ] E F G H 1 J I

1 Selected{x) Name ObjectType Description displaydigits engunits future pointsource pointtype ptclassname instrumenttag E

2 |x WID01-GMO001-M5600 PIPoint State indication from Wps. Coding -5 Integer 0 XML Int32 classic GMS.ION1.WpsStatus

3 |x WI001-GMO001-M5601 PIPoint Date and time for Grid station -5 Date 0 XML String classic GMS.IONL.Date

4 X WI001-GM0001-M5602 PIPoint Active Power Production -5 MW 0 XML Floatea classic GMS.IONLActivePower

5 X WI001-GM0001-M5603 PIPoint Reactive Power Production -5 MVAr 0 XML Floatea classic GMS.ION1.ReactivePower

6 |x WI001-GMO001-M5604 PIPoint Active Energy Export total -10 kWh 0 XML Int32 classic GMS.IONL ActiveEnergyEx

7 |x WI0D01-GMO001-M5605 PIPoint Reactive Energy Export total -10 kvArh 0 XML Int32 classic GMS.IONL.ReactiveEnergy

8 |x WID01-GMO001-M5606 PIPoint Active Energy Import total -10 kWh 0 XML Int32 classic GMS.IONL ActiveEnergylrn

9 1WI001-GMO0001-M5607 PIPaint Reactive Energy Import total -10 kVArh 0 XML Int32 classic GMS.ION1.ReactiveEnergy
10 WI001-GM0001-M5608 PlIPoint Frequency -5 Hz 0 XML Floatéa  classic GMS.ION1.Frequency

11 WI001-GMO0001-M5609 PIPoint Total Harmonic Distortion -5 % 0 XML Floaté4  classic GMS.IONLTHD

12 WI001-GMO001-M5610 PIPoint Voltage Phase U -5 kv 0 XML Int32 classic GMS.ION1.VoltageU

13 WI001-GMO001-M5611 PIPoint Voltage Phase vV -5 kv 0 XML Int32 classic GMS.IONL. VoltageV

14 WI001-GMO0001-M5612 PIPoint Voltage Phase W -5 kv 0 XML Int32 classic GMS.ION1.VoltageW

15 WI001-GMO001-M5613 PlPoint Current Phase U -5 A 0 XML Int32 classic GMS.ION1.CurrentlU

16 WI001-GMO001-M5614 PlPoint Current Phase V -5 A 0 XML Int32 classic GMS.ION1.CurrentV

17 WI001-GMO001-M5615 PlPoint Current Phase W -5 A 0 XML Int32 classic GMS.IONL.CurrentW Tl
e —— _  — ——— —— : =71 | Tabelle2 <¥3 [IEX [T | r [

Bereit | H 1003 ®—U—® o

. J
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System set-up and architecture
Monitoring

« Cogent is directly linked to OSlsoft Pl Server

* Web-based solution

« Access control is implemented, also for external user
« Main features

— Alarm handling
— Online values
— Most important KPIs

— History of last three days

— Forecast
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System set-up and architecture

Dashboard Portfolio
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osisot. EMEA USERS CONFERENCE

Version 6.1 Release Date: 31/08/2016

BERLIN, GERMANY

20/09/2016 13:07

© Copyright 2016 OSlsoft, LLC

20



System set-up and architecture
Dashboard — Wind Level

Wind Portfolio (@) cognes

Ustenansicht

. “Kopenhagen - “wsime

“Ocere_Srelond
e / A
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e RN
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Jahresplanung

Jahresplanung bis Dato

|
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Leistung
(/| == Laistung (MW)
(¥ | == Prognose (MW)

System im Aufbau. Weitere Anlagen werden angeschlossen. 20/09/2016 13:13
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System set-up and architecture
Dashboard — Wind Level

a Haiger (&) cognos

Portfolio > Wind > Haiger Stammdaten Listenansicht
Road Aerial | ®
Jahresplanung
a Jahresplanung bis Dato
n o
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System im Aufbau. Weitere Anlagen werden angeschlossen. 20/09/2016 13:21
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System set-up and architecture
Dashboard — Turbine Level

» Angemeldet als: JanRen
g WEA1 ] comos

Portfolio > Wind »  Haiger > WEA1
Stammdaten Auswahl Turbine | ]
Siemens  SWT-2,3-113 Nabenhdhe : 1225m Nennleistung : 2,3 MW Inbetriebnahme : 08-04-2013 WGS 34 50,797 Nerd (Y), 8,15° East ()
Leistungskurve EPp— - Leistung und Windgeschwindigkeit
|+ == Leistung kw
2000 |+ =—"Windgeschwindighsit m/s
——o—o—o - || = Theoratische Leistung {KW)
'E 2500
8
- = 2000 ]
,._,_qé{
T3 s a4 s 6 7 8 @ W wm 2 1 14 1% % T 1B % @H #H B B H B = T T T T T T T T T T T ™ T T T T T ™ T T
mts 13:23:00 13:23:30 13:24:00
Zeit 150
Beschreibung Einheit aktueller Wert Zeitstempel Datenqualitit |  Betriebsdaten |
Turbine Active Power KW -13.00 20-09-2016 13:23:09 Good
Turbine Wind Speed m/s 2.40 20-09-2016 13:24:26 Good
Ambient Temperature “c 13.00 20-09-2016 12:42:50 Good
Generator Speed Act rpm 26.48 20-09-2016 13:24:23 Good
Pitch position A - 82.10 20-09-2016 08:53:24 Good
Pitch Position B - 82.40 20-09-2016 08:53:25 Good
Pitch Position C ° £1.90 20-09-2016 08:53:24 Good
Yaw Direction ° 45.30 20-09-2016 13:24:26 Good
= Bestitigung (*|Berichten =iStartzeit IEndzeit *lAusgangsfehler *IFehlerbeschreibung srelevante_Fehlercodes  =IMitarbeiter (sIBemerkungen

Yes Yes 20-09-2016 8:51 0 System faultless 1020 : Turbine in local ope Janken Bayware Tausch Blitzrezep *
No No 19-09-2016 18:39 19-09-2016 18:44 3130 Pitch lubrication - - -
No No 19-09-2016 10:55 19-09-2016 18:33 1020 Turbine in local operation - - -

No No 18-09-2016 15:24 18-09-2016 15:35 10105 Stopped, untwisting cable: - - -

14« Page[l  |of2 » m

System im Aufbau. Weitere Anlagen werden angeschiossen. 20/09/2016 13:24
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System set-up and architecture
Alarm Handling

« Alarm occurs if there is a change in the status from faultless to failure or to
Nno communication

« Get information about all alarms which are coming up during the time until
the status changed back to faultless

« Decide if alarm should be reported or not and attach a comment

Ausgewihite Fehier [ x]
1022 Losal

aaaaaaaaaaaa
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System set-up and architecture
Analysis and Reporting Tool — Cognos

« Comprehensive, individual and
customized configurations of
standardized or ad-hoc reports

« Automatically preparation and
distribution by mail as html, pdf or |
xls based on time, events or ad-hoc :I!!

|

« Extensive, multidimensional ad-hoc —
request for analysis errors or
benchmarking the portfolio among
each other

« Web-based and thereby mobile and =
standardized work area
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System set-up and architecture
Analysis and Reporting Tool — Cognos

Windpark Haiger
Monatsbericht August 2016
Inhaltsverzeichnis

Windpark Haiger

istorische Daten Windpark

Monatsbericht August 2016

@OSlsofte EMEA USERS CONFERENCE -+ BERLIN, GERMANY © Copyright 2016 OSIsoft, LLC 26



System set-up and architecture
Analysis and Reporting Tool — Cognos

Windpark Haiger
Monatsbericht August 2016 Windpark Haiger
Windparkkonfiguration Monatsbericht August 2016
Energieertragsanalyse Windpark
Produstion Froduktion Gemessen  Produktion Proukton Produktion  Procubtion Variust
GemessenMWh  MWh (Park) kumuert Prognose MWh  Abweichung abs. Abweichung % MWh (Park)
Park) (Park)
Januar 4871
Febnuar 4am7
Mz 2016 2807
Apri 2018 1145 1145 2747 1003 58.33% 120
Mai 2010 2207 a4s2 2800 as2 B 123
uni2018 2192 (o 212 2 3a2% R
suizo1o 1480 04 2304 = a.03% 1119
August 1783 aser 2002 210 “10.83% =
2078
Park Saptember 1034 9920 2500 B e0.10% 204
2018
Pak  KoordinstenBrete  Koordmatenlinge Land  Region  Montsge Datim Okiober w920 a7ee
Haiger 8,150802 50785752 =0T
Novamber as20 2047
2018
Dezember as20 4278
2018
Aniage
Gesamt 5520 5520 39250 29330 El 2088
Aniage Aniage Aniage Aiage  Aniage Model  Aniage Montage Aniage Anlage Abnahme
Koordinaten Brete  Koordinaten Linge  Hersteiler Datum Inbetriebnahme Dam X
Danm Energieertrag 2016
WEAT 8150002 %0.785752 Siemens  Siemens 08.042013 5000
swr23-113 -
- .
WEA2 8155008 s0788842 Siemens  Siemens 7032013 000 ~ ——
Swr-23-113
WEAS 815 0.787371 Siemens  Siemens 31012013 2000
swr2a-113 .
WEAC 8165401 Siemens  Siemens 08012013 200 —
SWT23.113
WEAS  8.104670 c0.783070 Siemens  Siemens 10032013 o0
5 50784350 Siemens  Siemens 7032013
-2.3-113 o T T T T T T T T T T T T
© L g® g6 oGP e e g6 & ® ® e
B g 8T @ 8T 8 ae® 8 e e e g
s gt (fT T 0T W (8 T e e e
A o P
« e o8 e o
Kontaktdaten [0 Frodukion Gemessen MWh .. Bl Produktion Verlust MWh (Pa... - Froduktion Prognose MWh (
Name Fima Funkton Teseton Mobi  EMal
Matinas Heim ENTEGA AG Geschanstinrung WP Haiger
Zjsd Lemes ENTEGA AG Geschsnstinrung WP Haiges
Anne Janden ENTEGA AG Techn. Betriebafihung Wind
z 16 14:39:41
(pumgetushd vor 3 20092016 1 ‘Ausgefuehrt von 2 20092016 143841
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Summary and Outlook

« From different standalone solutions to one integrated system with the
link to Bl and so the possibility to enlarge the reporting and bring the
technical and commercial world together, but...

— every site is really unique with its special efforts concerning the hardware
and software, unfortunately not too much copy and paste possible

— different players with different needs need to be satisfied, comprehensive
coordination process is very important and indispensable

 Digitalize processes: Establish automated data analysis, generate
and exchange KPIs, information and recommendation with operator,
service teams, manufacturers, controllers, etc.
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Contact Information

Dr. Zijad Lemes
Head of Department
Plant Management
Entega

Thank you for your attention!

Team

Anne Janf3en, Florian Schoch,
Rafael Ghilardi, Alexander
Wennesheimer
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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 for
@ == OSlsoft EMEA Users Conference 2016

2 Download on the
[ App Store

* View the latest agenda and create your own
P> Google Play

* Meet and connect with other attendees "~ r—

search OSISOFT in the app store

http://ddut.ch/osisoft
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S Thank You
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