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Agenda AAurubis

» About Aurubis AG

» Energy Management Systems (EnMS) and how they are
made

» Measurement monitoring using Pl AF
» Visualization
» Conclusion
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Aurubis Group production sites AAurubis

Production sites BU Primary Copper:

» Hamburg DE
» Pirdop BG

BU Copper Products:

» Avellino IT » Mortara IT

» Buffalo UsS » Olen BE
» Dolny Kubin SK » Pori FI

» Emmerich DE » Réthenbach DE
» Fehrbellin DE » Smethwick GB
» Hamburg DE » Stolberg DE
» Linen DE » Zutphen NL

» Aurubis has a service and sales network in
more than 20 countries
(Europe, Asia and North America)
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Aurubis’ strengths include productivity, efficiency,
environmental protection and processing expertise

Aurubis: an integrated copper producer

AAurubis

Raw _
materials BU Primary Copper

» Cathodes

» » Sulfuric acid
» Precious metals

» Tramp metals

Processors and
end users

BU Copper Products

» Cathodes
» Wire rod
» Shapes

>

v

Flat rolled products

>

v

Specialty profiles
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Aurubis production figures AAurubis

Processed Cu concentrate: 2.3 million t/a
Processed Cu scrap: 0.7 million t/a
Cathode output: 1.1 million t/a
Rod output: 0.7 million t/a
Shape output: 0.2 million t/a
Employees: 6,300 total

2,300 in Hamburg
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Aurubis’ main production plant in Hamburg — AAurubis

a downtown copper smelter

i

Continuous
castifgplant

i == preionsMetals.

Tankhousé

@OSlsofts EMEA USERS CONFERENCE -+ BERLIN, GERMANY © Copyright 2016 OSisoft, LLC 8



Aurubis Hamburg — an energy-intensive plant site AAurubis

» Electricity: 650,000 MWh/a — 90 MW peak
» Natural gas: 550,000 MWh/a — 115 MW peak
» Steam: 400,000 t/a

)

4

Oxygen, compressed air, cooling water, coal, HFO ...

Energy costs:
More than € 50 million ($ 55 million) per year

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



Why implement an Energy Management System (EnMS)

/ -
in accordance with ISO 500017? AAurubis

Energy is becoming an increasingly important issue for companies:

» Energy costs are an important factor, especially additional costs are rising
» Environmental protection is needed, sustainability in focus

An Energy Management System in accordance with ISO 50001 provides
a systematic approach in detecting ways to increase energy efficiency and lower energy
costs. The certificate documents this for the public and authorities.

The PI System is a very good tool to support this and, as such, is necessary to have.

It is not the Energy Management System.

And:
Only implemented energy efficiency projects or changes in behavior save energy!
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Aspects considered for the development of an EnMS

/ -
In accordance with 1ISO 50001, part 1 AAurubis

An EnMS is a management system that requires strong support from the management:

» The company has to give an commitment to efficient energy usage and energy targets.

» Sufficient employees and money have to be provided.

» Aresponsible person has to be appointed who directly reports to the management.

» All production units, the purchasing dept., the engineering dept., etc. have to be included.
» Energy performance indicators have to be developed and checked.

» Processes should be transparent and documented.

» Energy optimization projects have to be implemented.

» The system has to be certified by an external certifier such as TUV, Norske Veritas ...

The Pl System cannot help in these areas.
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Aspects considered for the development of an EnMS

/ -
In accordance with ISO 50001, part 2 AAurubis

But here the Pl System can help perfectly:

» Energy flows should be transparent.

» Energy flows have to be analyzed.

» Possibilities for energy optimization have to be identified; implemented projects
have to be monitored.

» A data storage system has to be installed. All data has to be comprehensible;
data validation is very important.

» Incorrect measurements have to be detected and replaced.

SCNS NS

» Energy reports have to be issued regularly, as well as an annual management

review. )
@ => See how it is made =>
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Data security, analyses, energy reports AAurubis

See all results on all
desktop PCs

All measurements of more than 50 PLC connected
via OPC (by using a buffer) to the Pl Data Archive

All metering data stored in Pl Data Archive; specific
calculations in Pl System tags and Pl AF

Energy report

The system was built in cooperation with Plantsoft

The EMS server is used for energy accounting,
related to SAP cost accounting positions, and
archives the results in an SQL database;

SAP interface via XML
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Startup screen of the monitoring system using
Pl ProcessBook

AAurubis

AAurubis

EMS Hamburg Energiemanagement

legweiser EnWi

Strombezug Erdgas 10 bar Sauerstoff HD

Druckluft 20 bar

Messstellenkontrolle

Lastbegrenzung RWHN Sauerstoff MD

Erdgas 3,6 bar
Deponiegas

Tagesbericht EnWi
Sauerstoff ND

Druckluft 6 bar gesamt

Erdgas 50 mbar spez.Energeieinsatz

Ubersicht Net:
Gasanalyse reie etze Sonderauswertungen
Druckluft & bar Werk N/5

Vietterdaten
Stickstoff Werk Ost

[

U
L

Lastgang/Spitzenlast
LR Druckluft & bar Werk Ost

Dokumentation

Schema Sauerstofianiage

Hauptverbraucher

Netzplan Pl System

Dampf 60 bar

Fabrikwasser Nord / Siid

Dampf 60, 20 bar Bilanz
Dampf 20 bar

o
3

Fabrikwasser Ost

Dampf 3 bar Nord/Sid

Sensus Zahler (Excel) Company EMS

EMS Liinen

Dampf 3 bar Bilanz Kanalwasser Ost

Dampf 3 bar Ost

e e Kessel und Turb.EnVii

NAqua Interplantturbine N EMS Cablo
Warmelastplan

Kondensat Nord/Sud Abhitzekessel EMS Pirdop

i ]

Kondensat Ost Pl To Pl

Tageszihler Kesselanl.

Il

g
y
g
H
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Overview of our network; natural gas as an example AAurubis

Erdgas 3,6 bar

Deponiegas
HEW 10147
2.411 Nmh
2.340 Nmh o
352 bar ’__j' Einspeisung Erdgss 2,6 bar Menge [Nm¥/h]  19.07 2018 10:21 14|
- 0 Nm¥%h 0 Nmh [ifaqo :
VI Konverter [ sl L Ll oy
Leihkessel - v 0 Nm3h = b
548 Nmh ietz Hmh E-Ofen FZR
0 Nmh 180 Nm#hd Nm¥h [ 137 Nmah
Kesselhaus  Bleirsff. T2 Schlsmmirockner 11:00 17:00 S <> 10:00
Erdgas 2,8 bar Druck [bar] 18.07.2018 10:21:14)
\ Bracke 1 Bricke 2 Biicke 3 Brice EEEEENEEEEENNNREENEEREEH
s i :
o= LT LTI LT
0 Nmh 11:00 17:00 <= 10:00]
Aa\giu\;gi OF-Kupfer 0 Nm¥h Einspeisung Deponiegss Menge [Nm#h] 19.07.2016 10:21 14|
Neuanlage Spaltaniage 2 Polgss = H
200 Nh g 155 N @ rih 2000 nmn ﬁ ] A A A
6 e = :
- sy 3 ; ore detalled information
0 Nm3h & Nmh b 1
|- Czcydulznl. TK-5 HGW 10600 4 11:00 17:00 2 < 10:00
Strangguf 0 Nmah T A H
epppaeen G e " e e pelow this overview b
K5O 1 0 Nm3h 105 Nm3h ;
Ks02 520 N Messung 2 €109 Nm#h 2,590 Her/o o TTTTTTT [TTTTTTTITTTTT
e 105 Nm¥h S S fpe—— !
GieBofen 1, Rinne 1 -1 Nm3h b‘;""::;- Messung 1 4.084 Nm%h  3.810 Nm¥h __.—-——E — . T O O P P P e . .
Gidoten 1 Rinna2 -1 Hoe =y ke HENENMEN L}I@I HNERRNY I
isofen 1. Nor -1 Nmé 11:00 1T:00 : 10:00 ' I‘ In e l I On
GieBofen 1, Sid 0 Nm¥h |
GieBofen 2, Nord 0 Nmdh Strang 1 Strang 2 Stiang 3
GieBofen 2. Sid 0 Nm3h 0 N/ 0 N/ 0 Nrefh
GieBofen 2, Nord 0 Nmdh
GieBofen 2. Sid -1 Nm¥h
Rinne 24 Nm#h
Summe 1.011 Nm¥h 1.438 Nm¥h
500 Nmh
TrTrooy — HD gesamt
DA HD DA ND Pepeonics i
Ks0 Luvo 118 Nm/h =then Mulder 20 Nm#h — = e D gesamt
WHO Brenner A Tundish Aufheiz 24 Hm#h GieGr 277 Nm¥h 781 Nmth
WHE Brenner B Heizung, Lunten + Klsinverbr Rinne 155 Nms/h - —
Rinnen+Tundish 1 Nm¥h
BeruBer Red AOE 200 Nméh SSO Stimer.
Beruler Bsnd AD9 124 Nmh

g LD NI g 550 Konzentratbrenner

8 Nm#h

F————» EOfen

scharze Schrift: Analogwert
griine Schrift: Zahlerwert der vorangegangene Stunde
blaue Schrift: berechneter Wert (Summe)

Deponiegas
Entwicklungstand: 08.01.20186 ‘ ‘ ‘ ‘

letzte Aktualisierung: 19.07.2016 10:20:00

osisoft. EMEA USERS CONFERENCE -+« BERLIN, GERMANY © Copyright 2016 OSisoft, LLC 15




Costs and benefits of the EnMS in Hamburg

AAurubis

Costs: € 1 million, mostly for metering devices;

2 employees working for Energy Management

Benefits:

»
»
»
»
»
»
»
»
»

Energy balances

Monthly energy calculation to costs centers

Optimized operation mode

Energy efficiency projects and controlling

Forecasts for energy

Delivery of all data and reports to the board, authorities ...
Direct savings: € 0.5 — € 1 million/a

Savings as a result of saving projects: € 0.5 million/a

According to German law, you have to pay less tax if you run a 50001 system:

some xx € million/a
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Agenda AAurubis

» About Aurubis AG

» Energy Management Systems (EnMS) and how they are
made

» Measurement monitoring using Pl AF
» Visualization
» Conclusion
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Why monitor all energy measurements? AAurubis

» Data of energy measurements in the Pl System is the basic data for

- Energy KPIs
- Energy optimization projects and controlling

- Basis for cost center calculation
» Reliable data is a core demand of the certification (50001)

i@ ASPOD4R
i Configure
i%

sl |

Same value Peak value Configure, no data ...
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Challenge:
How to monitor more than 3,000 measurements?

in s £
7

AAurubis
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Workflow AAurubis

» Provide an overview of all available measuring devices.
-> previously: check all Pl ProcessBook Display Files you work with
- e.g. flow, pressure or temperature measurements

» Link and compare statistical data from other data sources to create a
detailed analysis

» Create a structure to analyze all measurements
- Get an automatic system
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Workflow AAurubis

» Implement analyses that are working in the background
- Use generally applicable algorithms

» Systematically detect sensor failure
» Store the results

» User-friendly interface
- The client should be able to find and analyze measurement failures
easily
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The use of Pl Asset Framework (Pl AF)

- Structure of assets in elements

AAurubis

@Database P Query Date ~ @© @ eBack > ] H, CheckIn %2} @Reﬁe;h

‘3 Mew Element = =] New Attribute

Elements

Structure of
elements

@OSIsofts- EMEA USERS CONFERENCE -+ BERLIN, GERMANY

&3 Elements
(B Auswertung_EnWi
F Druck
= {§ Durchflussmesser
- (F Annubarsonde
- [J Blende
(F Coriolis
- ) ESFS06R
- &) FAF128A
- g FAF228A
= (G Drehkolbenzahler
- &) ATF1282_CTP
&9 D7F023711
@ D7F0247Z11
- [ Elektromagnetisch

e HH

[T
1]

- [ Fligelradzahler
a e 6 AIF201711

&7 ABF111A
@ B2F403FI_OUT
47 GTF111A
- G H2F36021
- (1 Magnetisch-induktiv
- (J NoData
- G NULL
- (G Schwebekérper
- [ Segmentblende
(F Thermisch
- (G Turbinenrad
ﬂ Ultraschall-Laufzeit

A e e e W )
I e R R ES BN R )

[ ﬂ Vortex

m

F5F351A
Attributes_ports | Analyses | Version
o » -] | Store
"| H |I|Q|Q‘ Name A| Value |Descripton < L . . .

Category: Ausgabewerte I nfo rm atl 0 n I n

= Category: Description Att 1 b t
H % | =] Description Kanalwassereinsp.RWO rl u eS
= =] Grofe Clamp on
= =] Kostenstelle 0
= =] Medium Kanalwasser
= (=] MediumID 14
Ll [=] Messbereich 0-2000m? F rO m E M S -
= =] Messgenauigkeit 0,02 S Q L_
= =] Messprinzip Ultraschall-Laufzeit k
= =] Messsteleld 2280 D atab ase
L] (=1 Parameter FI
B % | =] Point Source H
= =] Tag Name FSFO51A
B¢ | =] Value Engeneering Unit m3/h Einheit (UOM)

= Category: Value
m =] End value 2000 measuring range end value
59 s 0 From Pl Data

s @ & value §17,3533984375 4_— — | A h .

B¢ | [E] Value for EventFrame 617,3583984375 rC Ive
[LR- =] Zero 0 measuring range zero paint
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How to link other relational database to get more

. . AAurubis
Information

Library Messstelle
—
@ AURHH General |Tab|e | Define Table I 'l.n'ersionl
= ) Templates
(@ Element Templates Mame: Messstelle
a Event Frame Templates Description:
Model Templates
1, Transfer Templates Categories:
- @ Enumeration Sets Connection: Linked - Provider=SQLMNCLI11. 1;Persist Security Info=False;User ID =pidemo;Initial Catalog="";Data Saurce=en
[+ ¢, Reference Types
= B Tables Query: Linked - select * from MESSSTELLE
Time Zone: <Mane = vl Convert To Local
- B Table Connections Cache Interval: 0 |Manual Refresh -
=[] Categories .
b (@] Analysis Categories sty
...... Attribute Categories Import... Link... ] [ Unlirk
. (@] Element Categories
e Reference Type Categories
- Table Categories
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The use of templates to create a large number of same
type measurements

AAurubis

&8 AURHH Ports | Analysis Templates
=] . Templates
=y Element Templates

& Anodenofen Filter it v|
g Chargenverfolgung |l| il&lgl MName Al Description Default value S
------ Coordinates
£ Druck = Category: Ausgabewerte
Druckms
& Druckmessung ¢ | =} CountBad State o
(% Durchflussmessung L3 =4 Count Same Value a
ETeTETTE
...... (& EM_WK_UE_P_Netze * =g Status_Output o

-~ [ Konwverter =
F MLsZelle
(& PIData Archive - =4 Description
------ [ PI Performance Monitor - AF Server

Category: Description

-~ [ PI Performance Monitor - Microsoft Windows: S Grafie o
(4 PI Performance Monitor - Microsoft Windows: =4 Kostenstelle o
[ PI Performance Monitor - Microsoft Windows: =
-~ [ PI Performance Monitor - Microsoft Windows: =4 Medium o
(% PI Performance Monitor - Microsoft Windows: = §
=g Medi iin] a
& PI Performance Monitor - PI Data Archive Col S Medium
-~ [ PI Performance Monitor - PI Data Archive Mo =% Messbereich o
------ (% PI Performance Monitor - PI Data Archive Ow -
(& PI Performance Monitor - SQL Server =g Messgenauigkeit o
- 8 770g -Reph e e ;
------ - Cisco Environmentals =5 Messstelle:
() PISNMP - Ci Envi tal [=H M telleld a
------ () PI SMMP - Device Interface — *
- (@ P1SNMP - Generic S Parameter
5 PT SNMP - Linusx h-d =4 Point Source o]
& PITCP Response - TCP/IP Service Port
- (@ Pumpe ITT =4 Tag Name
""" & Pumpe ITT FU ® | 54 value Engeneering Unit Einheit {(UOM)

------ (4 Pumpe KSB
-~ [ Schalthaus L4 =
[ Sonstige Messung

Category: Value

(8 Temperatur End Value measuring ran... |0
...... ﬂ Temperaturmessung & '—Ei Span a

- Event Frame Templates
[ Model Templates il Value a

- Ti Transfer Templates

@y Enumeration Sets h-d =4 value for EventFrame o
[ ', Reference Types & =4 zero measuring ran... |0
Tables -
n L3
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Generation of analysis to detect a failure of a

AAurubis
measurement

@) Database ¥ Query Date +~ O @5 [ Back (0 |H, CheckIn *2 « [&]Refresh |3 Mew Element - |Semrh Etements
Elements F5Fa51A
5 Elements - | General I Child Elements I Attributes I Ports KAﬂﬁlYSESN \u'Ersiunl
F Auswertung_EnWwi F B
& Druck ﬂ ] MName: Defekt
- & D;dl:ussgnesserd e 3 Mame Backfilling Description:
nubarsonde
BElende @ = f& Count Fault 2 Categories: | Messungsanalysen (Event Frames) -
Coriolis g @ | Defekt o — :
...... 57 ESFS06R @ = 0 Description \ Analysis Type: Expression Rollup Event Frame Generation
------ FaF12aa
= i) ngeneeri nit
= g F4F2284 g ol
...... 5P FBF159A & m H  Mindestdurchfluss
=~ [ Drehkolbenzéhler o m H Peak
g gi;zzii{fw Z m fea Paoint Source
...... 49 D7F024711 o m H Same Value o
- (G Elektromagnetisch m H Same Value Zero A I
= (@ Flugelradzahler 0 na yses
------ &P AIF2017I1 @ m fw  Span
- &P AIF201712 @& = fts Status
------ &3 ASF 108 = o m HH  Status Kontrolle o
G ASF111A m TagSpan
& B2F403FI_OUT @ H 9>pa
2 pren: oo e StartTrigger
&7 DSFO03Z14 o m fea Value for EventFrame a g g e
------ &P F1F225711 @ m f Zeo
------ 57 FIF225712
&P FiIF23071 f—
------ 59 GTF111A
...... &9 H2F360Z1 Event Frame Template: | Messungsanalyse Functions
- [ Magnetisch-induktiv . Y - - -
:} Insert functions into the expression
- [ Mo Data Evaluzt
- G MNULL Name N / Value All
G- (@ Schwebekbrper /_I’E’ﬁﬂb \ y Abs
F- (G Segmentblende - . PR TR . x . - * Aco
G- 5 Thermisch 77| TimelLT('Value', *-1h", , "Zero"-@.2*"End Value') > 38 or TimeGT 5
Turbi 4 Nl ("value®, *-1h", "*",1.2* End value’) > 3@ And
[ [ Turbinenra: Ascii
Asin
T Atn
¥ Atn2
_ ] I I T Ava
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Generation of Event Frames AAurubis

@ Database [ Query Date - (© @ (@ Back ) |H, Checkln %2 « |[#]Refresh | j—New Event Frame =1 New Attribute Search Event
Event Frames Defekt
- f={ Same Value Zero - | General | Child Event Frames | Referenced Elements | Attributes

= Same Value Zero

Group by: Ca
= Same Value Zero

= Same Value Zero Flter oo | MName: Descripti
: same \«'a:ue Zero |f ¢8| 8 Name | Value Description @ | Description:
Same Value Zero X
. =] S2me Vallie Zero B (= category: Description Properties: <Mone>
5 Value 7 H 1 Categories: ipti
: 5:2: V:IE: 2::: = : =1 Description iGas 50mbar Altanl. ges. alEgaries Desaript
p Default UOM: <MNone>
- ={ Same Value Zero B | =] Medium Erdgas 3,8 bar
. f=i Same Value Zero Value Type: String
o = Same Value Zero B | £l MedumID 4 - —
? : as 50m
=1 Same Value Zero B | =] Messprinzip Drehkalbenzahler

. p={ Same Value Zero

Data Reference: | String Bu
e Value Zero B | =] MessstellelD 1694

Settings.
B | =] TagName D7F0232Z11

\Elements[.]|3eAttribute s

m

- =1 Same Value 5| Category: Value

... f=| Same Value

o =] Same Value B | =] End Value 1500
= Same Value
= Same Value
[={ Same Value B | £l Zero 0
- = Same Value
- = Same Value
- [={ Same Value
- [=| Same Value
= Same Value
= Same Value i’
= Same Value
o = SEME Value
. ] Dkt

- = Defekt

| B | =] value 78.4799957275391

The Event Frame stores start and end time of each event
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Agenda AAurubis

» About Aurubis AG
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Visualization AAurubis

» Pl System Explorer is not adapted for a general user

aDatabase % Query Date - (© ﬁ (Y Back ) |H, CheckIn %2 « |[#]Refresh |- Mew Event Frame

Event Frames Durchflussmessung

f=3 Event Frame Searches

- P Druckmessung Fiter

[ P Durchfiussmessung

F] Event Frame Search 1 B (Bl A Name [9.13:35:01] | Duration Start Time =|End Time Primary Element

F=3) Pumpen WHO

: G| \3E,

i by Pumpen WHO Liefermenge F={ Same Value Zero H 77 Hours 25.07.2016 05:35:00 G7F111A

[~ 3] Temperaturmessung ] F={ Same Value Zero H 77 Hours 25.07.2016 05:35:00 SSF312A

G- P Test B b= Same Value Zero — 101 Hours 24,07.2016 05:35:00 DEFO22A

=i Transfer Searches .

-1 Transfer Search 1 #* F={ Same Value Zero |—| 96 Hours 24,07.2016 05:35:00 | 28.07.2016 05:35:00 |F&F120R
B F={ Same Value Zero ——3/ 125 Hours 23.07.2016 05:35:00 A4 504
B & F={ Same Value Zero |—| 192 Hours 20.07.2016 05:35:00 | 28.07.2016 05:35:00 |FBF113024
B b= Same Value Zerg | | 221 Hours 19.07.2016 05:35:00 GTF5094
m F={ Same Value Zero Ié 221 Hours 19.07.2016 05:35:00 D&F005Z11
B b= Same Value Zerg | | 221 Hours 15,07.2016 05:35:00 ABF4224

» A new interface has to be created
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End-user friendly interface

/ -
- Excel and the add-in ‘PowerPivot’ AAurubis

A B c D E F G H | 1 —
1| Aktualisieren | Trend | =
2
3
4 | Jahr EventFrame Status ' EventFrame Mame | TagMame « EventFrame Start Time + EventFrame End Time + Dezcription - Medium T Mezzprinzip .y Walue - Anzahl +
] Same Yalue Zero IF0IZZI 19.07.2018 05:25 [Leer] Erdgas 3,8bar BWM E-Ofen Erdgas 2,2 bar Turbinenrad 1] &

7 [ HILE ] [ ey ] Same Yalue Zero AFZ0ZN 19.07 2018 0535 [Leer) W azzer 301001 HZ Hauptlabor Stadtwazzer m. Siel Fliigelradzihler Ju] 6
9 Nic Same Yalue Zero ATF2I4A, 19.07 2018 0535 [Leer) DL Bbar CIS Pruckluft & bar, trocked Annubarsonde o 2
11  Monat ' | Messung 3 Same Yalue Zero EIFIMa, 19.07.2016 05:35 [Leer] Gas S0mbar Bemusterung Probenahme Erdgas 0,05 bar Blende 1.23524 74565506 5
12 Same Yalue Zero ElF2022 19.07.2018 05:25 [Leer] Gaz B0mbar Edelprobe Aufheizstation Erdgas 0,05 bar Turbinenrad 1] 5
= | E || [ purentussmessu...| Same Value Zeio DEFO03ZI2 19.07.2016 05:35 Leer) WS OF-Cu 203051 HZ g o, Siel Irad 0 5
14 4 Same Yalue Zero DEFOOZZN4 19.07 2018 05265 [Leer] WS OF-Cu 203061 NZ d o, Siel Flidgel o 5
15 c Same Yalue Zero DEFO05ZH 13.07 2018 05:35 [Leer] Gas 3,5bar OF -Cu ges. Erdgas 3,5 bar Turbinenrad o &
16 E - Same Yalue Zero FIF2058 19.07.2018 05:25 [Leer] HD-02 TKZ, Lanze 1 Sauerstoff 393 HD Worten o] 5
17 B Same Yalue Zero FIF223ZN1 19.07.2018 05:25 [Leer] WS 105-002 HZ, T2, Probenat d o. Siel FliigelradzShl 1] &
12 W Same Yalue Zero FIF23021 19.07 2018 0535 [Leer) W5 106003, TKZ, Sozialwasser Stadtwazzer m. Siel Fliigelradzihler Ju] 6
19 Same Value = Same Yalue Zero FiF23621 19.07 2018 0535 [Leer) Gas S0mbar T2, Heizstrahler Erdgas 0,05 bar Turbinenrad o &
20 [ Same ValueZ ] L4 Same Yalue Zero GTFE034 19.07 2016 05:35 [Leer] HO-02 MMA Summe Sauerstoff 333 HOD Elende o &
21 Same Yalue Zero GTFEDSA 19.07.2018 05:25 [Leer] Luft Metz MIMA, -EI Pruckluft € bar, trocked Blende 1] 2
22 12085 Same Walue Zero HEF 2268, 19.07 2016 05:35 [Leer) Gias 3,8bar SpU. Oydul Erdgas 3.8 bar Wortex 0 2
23 | Same Yalue Zero FiIFz29Z12 19.07 2018 05265 [Leer] WS 105-002 NZ, TK2, Probenak d o, Siel Flidgelradzhl o E
24 - Same Yalue Zero BIF 0134, 13.07 2018 05:35 [Leer] HO-02 Probenahme Sauerstoff 33 HD Wortes o 7
27 2 Same Yalue Zero BEF204.8, 19.07.2018 05:25 [Leer] Gaz 3.8bar Anheizer Str.2 ges. Erdgas 2,2 bar Blende o] 5 =
28 3 Same Yalue Zero B5F 2114 19.07.2018 05:25 [Leer] Gas 3.8bar Anheizer Str.3 Brl Erdgas 2,2 bar Turbinenrad 1] 5 1
9 Same Yalue Zero BEF 3120, 19.07 2018 0535 [Leer) Gas 3 8har Anheizer Str3 Br2 Erdgas 3.8 bar Turhinenrad Ju] 5
30 = Same Yalue Zero 55F 3134 19.07 2018 0535 [Leer) Gas 3.8bar Anheizer Str.3 Br.2 Erdgas 3,5 bar Turbinenrad o 5
31 5 a2 Same Yalue Zero B5F 1054, 19.07 2016 05:35 [Leer] Gas 3.8bar Anheizer Str.l ges. Erdgas 3,5 bar Elende o 5
32 & Same Yalue Zero 2129FB228 19.07.2018 05:25 [Leer] TKE Erdgas Konwerterautheizbrenner Erdgas 3.8 bar Turbinenrad u] 7
33 N Same Yalue Zero BiF20521 19.07.2016 05:35 [Leer) Gas 50mbar Edelprobe Heizstrakler Erdgas 0,05 bar Turbinenrad o (3
34 ! Same Yalue Zero F2Fi0a, 19.07 2018 05265 [Leer] DL 20bar Mmith Schwanenhals Druckluft 20 bar Blende o E
35 8 [ Same Yalue Zero GFFEA, 13.07 2018 05:35 [Leer] Dampf 3bar MMA, Diampf 3 bar Elende o 5
36 a Same Yalue Zero ATFI00Z1 19.07.2018 05:25 [Leer] Erdgaz S0mbar F4E Versuchsanlage Erdgas 0,05 bar Turbinenrad 1368000054 35344 3
38 = Same Yalue Zero FEF120R 19.07.2018 05:25 [Leer] 02-MD RBwO Konverter 1 Sauerstof 353 MO Worten 1] 4
40 10 Same Yalue Zero BEF4Z1 19.07 2018 0535 [Leer) Gaz 3.8har, Kezsel 4, Br2 Zashler Erdgas 3.8 bar Turhinenrad Ju] 1
41 11 Same Yalue Zero ATF2IEA, 19.07 2018 0525 [Leer) HD-02 Spiess-Urania Sauerstoff 393 HO Worten o 2
42 i Same Yalue Zero AEF4IZI 13.07 2016 05:35 [Leer] Gas 3,8bar, Kessel 4, Br.l Zaehler Erdgas 3,5 bar Turbinenrad o 1

;289

290 | 13

291 [ 14

;292 . .

w0 The data source is the integrated database of Pl AF

p R
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How to get the data from PI AF database

/ :
- Data link with PI OLEDB Enterprise AAurubis

@ Excelabfrage.sgl - no connection® - P15QL Commander | Quick Launch (Ctrl+Q)
FILE EDIT VIEW QUERY TOOLS WINDOW  HELP
PR o W |2-Q-

o — - P SQL-Query
# 1] NewQuery | | Execute | &3 &3 873 | @ Query Compendium
Object Explorer Excelabfrage.sql - no connection* +

&= = | = g select -
ef.Name as [EventFrame Name]
efas_T.value as [Tag Name]

4 !;‘QLEDB Data Sources

4 EHAF Servers , ef.startTime as [EventFrame Start Time]
T AMB43321AMPO025 , ef .EndTime as [EventFrame End Time]
[ HH-ENTWICKLER , (if ef.EndTime is null THEN 'Aktiv' ELSE 'Nicht aktiv') AS [EventFrame Status]

4 (@P1servers , Year([StartTime]) as Jahr, Month([StartTime]) as [Monat]. Day([StartTime]) as [Tag]
- , efas_Med.value as Medium
1 prsrot , efas Mes.Value as Messprinzip

4 5]0DBC Data Sources , es_D.value as Description
.E‘PIODBC Driver , et.Name as Messung

5Pl Integrator for Business Analytics efas_va.value as value

from [AURHH] .[EventFrame].[EventFrame] ef
join
[AURHH] . [EventFrame].[EventFrameAttribute] efa_T
en efa_T.[EventFrameID] = ef.[ID]
join
[AURHH] . [EventFrame] . [EventFrameAttribute] efa_Med
on efa_Med.[EventFrameID] = ef.[ID]
join
[AURHH] . [EventFrame] . [EventFrameAttribute] efa_Mes
on efa_Mes.[EventFrameID] = ef.[ID]
join
[AURHH] . [EventFrame].[EventFrameAttribute] efa_Va
en efa_Va.[EventFrameID] = ef.[ID]

join
[AURHH] . [Data] . [EventFramesnapshot] efas_T
an efa_T.[ID] = efas_T.[EventFrameAttributeID]
and efa_T.Name = 'Tag Name'

join
[AURHH] . [Data] . [EventFramesnapshot] efas_Med
on efa_Med.[ID] = efas_Med.[EventFrameAttributeID]
and efa_Med.Name = 'Medium’

join
[AURHH] . [Data] . [EventFrameSnapshot] efas_Mes
en efa_Mes.[ID] = efas_Mes.[EventFrameAttributeID]
and efa_Mes.Name = 'Messprinzip’

join
[AURHH] . [Data]. [EventFrameSnapshot] efas_Va
en efa_Va.[ID] = efas_Va.[EventFrameAttributeID]
and efa_Va.Name = 'Value'
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Agenda AAurubis

» About Aurubis AG

» Energy Management Systems (EnMS) and how they are
made

» Measurement monitoring using Pl AF
» Visualization
» Conclusion
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Conclusion AAurubis

» All measurements can be tested fast
» Existing information from other databases can be used
» A systematic and automatic system to detect failures

» One view to monitor 3,000 measurements
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How the Pl System can support an Energy
Management System in a copper company?

COMPANY and GOAL

Aurubis is the leading integrated copper group and
the world’s largest copper recycler, and wanted to A\Aur‘ubis
monitor all measurements systematically.

CHALLENGE SOLUTION

Monitor and analyze all
energy measurements of an } Use of Pl AF } System is part of the EnMS
Energy Management System

|<

RESULTS

» More than 3,000 measurements » Interconnection of Pl System » Failure detection faster and
» 50 PLCs and EnMS SQL database systematic
» More than 20 types of energy » Universal template and » Less downtime
algorithm in PI AF » Analysis and calculations more
» End user interface in MS Excel reliable
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Contact Information

Thorsten Stolcken
Aurubis AG

Energy Management

+ 40 7883-3368
t.stoelcken@aurubis.com

Philipp Kohne
Aurubis AG

Energy Management
+ 40 7883-3368
p.kohne@aurubis.com
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L ZHArEhL T BB
.. Sanke 159 159 |
BLC Merci Gracias
. Thank You
N4 HOheES
4 CI‘IaCI/I6O Obrigado
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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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