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Presented by Atanas Rusev

Energy Management

in copper industry

using OSIsoft PI System

Aurubis AG Hamburg

Thorsten Stolcken

Energy management representative Aurubis AG Hamburg

Managing Director, PlantSoft GmbH
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Energy management at Aurubis

Hamburg

The energy management
system (EnMS)




Aurubis has taken its first step outside of Europe with

the acquisition of Luvata RPD
a

. . BU Primary Copper BU Copper Products
Production sites » Hamburg D
- » Hamburg D » Olen B
» Pirdop B » Emmerich D
» Avellino I
‘ » Olen B » Stolberg D
® o » Rothenbach D » Buffalo USA
» o » Pori FIN
r LS ] : BU Recycling / » Finspang S
S Precious Metals » Zutphen NL
° y - & ~ : : » Liinen D » Mortara I
1000 km A ] » Yverdon-
» Olen B les-Bains CH
» Hamburg D » Smethwick GB
» Fehrbellin D » Dolny Kubin SK

Aurubis has a service and sales network in more than 20 countries
(Europe, Asia and North America)
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Aurubis main production works in Hamburg -
a downtown copper smelter

Secondary smelter-/--
-precious metails_

Primary smel

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013 © Copyright 2013 OSlsoft, LLC.
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Aurubis, an integrated copper producer

Integrated copper processor

Mines and Processors and
recycling markets Copper production Copper processing ond users

BU Primary Copper

(Foal

Sulphuric acid Iron silicate

BU Recycling /
Precious Metals

Recycling Other metals  Precious
metals

OSlsoft. USERS CONFERENCE 2013

OSI soft user conference 2013; Paris

BU Copper Products

» hapes Pre-rolled strip
and strips

Wire rod

Special profiles
® @OSIsoftUC | #UC2013
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Aurubis is the leading market participant in the free

concentrate market

International custom smelter production
(2010; in 1,000 t Cu content; primary / without internal concentrates)

Aurubis 636

NIppon vINning and
Metals
Mitsubishi Materials

Sumitomo Metal Mining
Xstrata AG

Jiangxi Copper Company
Sterlite Industries
Tongling

Jinchuan

Birla Copper

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013

OSI soft user conference 2013; Paris

o CIBYFRFVYELS Marksnzi 4/




Around 2 million tonnes of copper concentrates are

Storage and mixing of copper
concentrate
for further transportation

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftuC | #UC2013 © Copyright 2013 OSlsoft, LLC.

OSI soft user conference 2013; Paris

Discharging copper
concentrates in Brunsbittel

Casting of copper anodes
in the primary smelter




1.Aurubis

2.Energy management at

Aurubis Hamburg

3.The energy management
system (EnMS)
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Energy data

Energy data 2012; plant site Hamburg

» Electricity
* Oxygen
* Nat.gas

» Cooling water
 Dem.water
» Drinking water
+ Compressed air
« Steam

— 60 bar

— 20 bar

— 3 bar
+ Self produced

645

200

40

75
400.000
200.000
200

340.000
100.000

35.000
10

Mio. kWh in HH

Mio. Nm3
Mio. Nm3
Mio. m3
m3

m3

Mio. Nm3

t/a
t/a

t/a

Mio. kWh,el.
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Electricity for environmental protection.
1/3 for environmental protection

Elektrolysen
130.000 MWhel

Elektroafen
§5.000
MWhel

Sauerstofferzeugung

90.000 MWhel

Sonstige Prozesse
110.000 MWhel

Umweltschuiz
185.000 MWhel

@ @OSIsoftUC | #UC2013 © Copyright 2013 OSlsoft, LLC.

OSI soft user conference 2013; Paris
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Energy Department

39 employees

8 white collar
31 blue collar

3 employees in
energy management

- N [ —
2 | 333
=8 | 1]
|| =
0
R
|
B -
—
—
¥




1.Aurubis

2.Energy management at
Aurubis Hamburg

3.The Energy Management

system (EnMS)
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Why energy management systems (EnMS) according to DIN EN
ISO 500017

Energy becomes more and more a very important issue for companies:

* energy costs are rising, especially additional costs

« delivery of energy becomes more complicated

* environmental protection is needed

« sustainability is in the focus

* reliable data in detail are needed, e.g. for ETS (CO,-trading)

An Energy Management System according to DIN EN ISO 50001 provides a
systematic way to detect 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 such is needed.
It is not the Energy Management System.

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013 © Copyright 2013 OSlsoft, LLC.
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Aspects considered for development of an EnMS
according to DIN EN ISO 50001, part 1

An EnMS is a management system that needs a strong support by the management:

=> The company has to have a commitment for efficient energy usage and energy targets.
=> Sufficient employees and money has to be provided.
=> A responsible energy management representative has to be named,
this person directly reports to the management.
=> All production units, the purchasing dep., the engineering dep. etc. have to be included.
=> Energy performance indicators have to be build and checked.
=> Processes should be transparent and documented.
=> Energy optimazation projects have to be implemented.
=> The system has to be certified by a external certifier like TUV, Norske Veritas, ...

For this the PIl-system can not help.

OSlsoft. USERS CONFERENCE 2013

OSI soft user conference 2013; Paris
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Aspects considered for development of an EnMS
according to DIN EN I1SO 50001, part 2

Here the Pl-system can help perfectly:

=> Energy flows should be transparent.
=> Energy flows have to be analysed.

=> Possibilities for energy optimization identified; implemented projects controlled.

=> A data storage system has to be installled.

All data have to be comprehensible; data validation is very important.
=> |ncorrect measurements have to be detected and replaced.

RE R NEE

=> Energy reports have be made regulary, also yearly a management review.

=> See how it iIs made =>

OSlsoft. USERS CONFERENCE 2013

OSI soft user conference 2013; Paris
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IT infrastructure for EnMS at Hamburg plant site

L ¢ ! PI-Server
Power plant x

)

\ IElrl'_n:ke1 I Bricke 2

Bracke 4I /

stind plant

\4
Chemical treatment plant

Ethernet

Use of excisting infrastructure

e installed measurements

e existing data path

e existing PI-Server

e existing Software (Processbook)

OSlsoft. USERS CONFERENCE 2013

OSI soft user conference 2013; Paris
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Acid plant

! ! '

Wire ro
smelter tankhouse




All over 30 different energy types are in the EnMS start mask

EMS Hamburg

Strombezug

Lasthegrenzung RWN

6 kv

Drehstrom

110 KV, 25 KV |
Gleichstrom |

Schalthauser, Verbraucher I

Virtuelles Kraftwerk |

| Erdgas 10 bar I ‘ Sauerstoff HD I
Erdgas 3.8 bar ‘ Sauerstoff MD I
Deponiegas
‘ Sauerstoff ND I
Erdgas 50 mbar
‘ Ubersicht Netze I
Gasanalyse
‘ Spitzenlast | ‘ Stickstoff Werk Ost |

Entwicklungstand:

Dampf 60, 20 bar Bilanz

Dampf 60 bar

Dampf 20 bar

Dampf 3 bar Bilanz

Dampf 3 bar Nord/Siid

Dampf 3 bar Ost

VE-WasserNaquA

Hondensat Nord/Siid

HKondensat Ost

03.05.2011

letzte Aktualisierung: 10.05.2011 17:22:00

OSI soft user conference 2013; Paris

OSlsoft. USERS CONFERENCE 2013

Fabrikwasser Nord / Siid
Fabrikwasser Ost

HKanalwasser Ost

Einleitungen

Warmelastplan

Druckluft 20 bar
Druckluft 6 bar

Sensus Zahler (Excel)

® @OSIsoftUC | #UC2013

AAaurubis

Energiemanagement

Sonderauswertungen

‘ Tagesbericht EnWi

Wetterdaten

Auswertungen

Dokumentation

i

Company EMS

EMS Liinen

EMS Pirdop

Pl Ta PI O

Firdop == Hamburg

© Copyright 2013 OSlsoft, LLC.
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Flow of nat.gas is monitored

Erdgas 3.6 bar
Deponiegas

HGW 10147

3.800 Nm’lh‘ Solldruck 3.6 bar

Entwicklungstand: 24.08.2012
letzte Aktualisierung: 06.06.2013 12:55:00

OSI soft user conference 2013; Paris
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Deponiegas

=53 bar 3,65 bar |—1 Einspeisung Erdgas 3,6 bar Menge [Nm=h] 06.06.2013 12:66:36
[z7.77C ] QN 0 Nm3h ]
# + n 1 Konverter  Wyarmhalteofen
. . 0 M ——— =
Leihkessel :(.am Nmih 134 Hmh ¥ e Edien  Fam b
esselhaus  Haris O Mmdih
\ e Schlammitrockner / 14.00 20:00 aa<ba 12.00
[Erdoas 3.6 har Druck [barl 06.06.2013 12:55:36
Briicke 1 Bricke 2 Bricke 3 Briicke 4 P O Y I % N A (O O O O kﬁ
0 Nm?h 00 20:00 L qu% 12:00
OF-Kunfer 467 Nm¥h Einspeisung Deponiegas Menge [Nrmeh] 06.06.2013 12:66:36
Meuanlage J— Spaltaniage 2 5
T4 N P Hveroad 1
o= Ciydulanl. 14:00 20:00 | <> 12:00
Strangguf tanm m- 2270 e E D Druck [mb 06.06.2013 12:55:36
Verbratch e Owychiorid V15w 10149 inspeisung Deponiegas Druck [mbar]
K501 3,65 bar
K502 306 Nm¥h  Summe Sp.-U |l I 1 1 1 ]
Giefafen 1, Rinne 1 (herechnety ——— e 5
GieRofen 1, Rinne 2
Gieftofen 1, Mord 1400 20:00 1200
Gieftafen 1, Sid
Giefofen 2, Nord Strang 1 Strang 2 Strang 3
Gielafen 2, Sud 0 Nrrth 0 hm3h 0 Hm3h
Giefofen 3, Nord
Gieftofen 3, Sid
Rinne L] u
rahtanlacem
Labar — 1 [5590ar H = o H
DA HD DA ND 1 Writh TrTr g 128 Mmh %60 har | ———— = HD gesamt
KSO LUvO -
WHO Brenner A Tundish Aufheiz
. L————— D gesamt
WHO Brenner B Heizung, Lunten + Klginverkr., Formanatieis PP —
Rinnen+Tundish FlGCR, G
Beruter Rad = DR
Beruker Band ADE 120N g ———"—""» S50 Stirnbr.
A0 8 0 Mm3h
1 (O ¥l | 250 Nm¥h g S50 Konzentratarenner
0 hm3ih
0 Mmh
scharze Schrift: Analogwert [————® E-Ofen
griine Schrift: Zihlerwert der vorangegangene Stunde
blaue Schrift: berechneter Wert (Summe)

T |

Spitzeniast | ‘

Gasanalyse | ‘ Medien

® @OSIsoftUC | #UC2013
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Maximum consumption of nat.gas has to be checked

Erdgas Spitzenlastbegrenzung

Prognose Erdgas [Nmh) 04.03.2012 00.00.00 Erdgaseinspeisung:

o kontinuierliche Hochrechnung: 2.846 Nm? O
oo Grenzwert: 9.800 Nm*#

R i Intervallzeit (60 Minuten): 46 min

TN TN , Y
,L—.’ ’ U. 'LHMH' r"*,lhm Bei Grenzwertilberschreitung nach 30 Minuten: .

;””” folgende Verbraucher telefonisch zum Reduzieren

AT PSRN oD T SNz der Leistung auffordern:
Einspeisungen Erdgas [Nm#h] 04.05 2012 00:00-00 Anlage | Bezug aktuell | Telefonnummer
1. Kessel 4 auf OI 0 Nm3h
2. AO Polgas 4 Nm3/h 3811
3. Spaltanlage 601 Nm3/h 17-3166
4. Harrisanlage 277 Nm?/h 17-3658
5. AO Brenner 278 Nm3*/h 3811
6. Trockentrommel 397 Nm3/h 3847
7. Konverter Aufheizbr. 1 Nmé/h 3845
Hauptverbraucher Erdgas [Nmh] 04.03.2012 00:00:00
Bei GrenzwertUberschreitung nach
2000 weiteren 15 Minuten: .
000 I M~ . . . .
ot 0 T o P T N Y R By -y - die Turbine wird automatisch gestoppt
m‘wm BT g s il ki "l A T ne - der Druck im 3 bar-Netz wird auf 0,5 bar(ll) gesenkt
Dped W7 C "’MW => die Leistung der Kessel 3+4 fihrt zurick
— B s I T
28212 9212 %ﬂ 2312 2212 Dampfbezug folgender Verbraucher reduzieren:
Hinweise: Anlage | Bezug aktuell |
- Die Berechnung ist jeweils fur eine Zeitstunde (Minute O bis 59) 1. DTT 15.0 t/h
- Mit jeder neuen Stunde wird der Alarm aufgehoben. 2 MCT 3’9 th
Verbraucl_'ler kénnen Wie_der freigegeben werden, falls der VWert der Hochrechnung dieses zulaf3t. 3. 2043 bar Red.Br.5 0:0 t/h
- Kosten einer Uberschreitung um 1.000 Nm?/h: 65.000 €
Erdgaseinspeiseleistung:
e — : * : ’ I. Einspeiseleist 115 MW
‘ max. zul. Einspeiseleistung:
lp-"‘“ T i | | _‘?L{‘"' S max. Einspeiseleistung in diesem Jahr: 113,8 MvY
26.2.12 29212 |a<d>& 2312 3312 letzte 60-MVV-Leistung: 41,4 MW avg.

Entwicklungstand: 03.04.2012 e
letzte Aktualisierung: 05.05.2012 12:46:00 eeten

OSlsoft. USERS CONFERENCE 2013

OSI soft user conference 2013; Paris
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-DB vs. consumption

prognosis from SQL

electricity —
monitored in PI

® @OSIsoftuC | #UC2013
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Monitoring of electricity grid

Strombezug Spitzenlast

Lastgangprognose zu Bezug [MYY]

=]

A4 =T |J"'---||—~"|I_|
T T o LS
Il o] il N

=T

—l T
= i S s iy i L, Al F
| | jUJ — ?

==

50

50
26.04 2012 13:01:17 B S, 200 Tage <[> & 28 042012 13:01:17]
» Laslgangprognose o Bezug Wirkleislung 15" avy + Tagesdurchschnitt o max. zul. Peakleistung

Konzentrateintrag R¥/O [1/h]

[0 . N _ [
Vm 1/ o T il " b I \#—-\ % r ™
L el |'! o \') M”,! \"p-v-r-w-J | \HH Ih«' ‘11'
26.04. 2012 13:01:17 | 8 200 Tage <[> & 28.04.2012 13:01:17]

& t/h Konz. 550 Ist

Max. Bezug [WVY] ollbenutzungsstunden

DD DDD DD DD O 7.0(_)0 Vollbenutzurligsstl._mden

r@ua Vereinbarung der max. 15'-MW-Leistung: 88,0 MW

Lgn’_ i A Max. 15'-MW-Leistung in diesem Jahr: 87,8 MW

I i i T f 0 Max.zul. 15'-MW-Leistung (Hochrechnung): 93,7 MW

(LA 0| WY - o o ’
i o0 1_'.'/-"" et Letzte 15'-MW-Leistung: 76,8 MW
L / / / f ! / / / / I’ / / / / / 150 Hochrechnung diese 15" <k 77,7 MW
n q:: Hochrechnung Vollbenutzungsstunden: 7.471 VBh
05.05.2012 09:02:20 4.50 Stunden 05.05.201213:32:20 {mathematisch gerechnet, ohne Prognose/Stillstande)

@ Max 15Min Einspeisung seit Jahresbeginn 7000

o MA Bezug Wirkleistung 15Min Ramp 01.01.2012 00:00:00 126 50 Tage 05.05.2012 13:00:11 413

« Hochrechnung Lastabwurf 15hin Stram @ hochgerechnete “allbenutzungsstunden

Entwicklungstand: 04.02.2012
letzte Aktualisierung: 05.05.2012 13:02:00

sQc | | hedien I

OSlsoft. USERS CONFERENCE 2013

OSI soft user conference 2013; Paris
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Check of cooling water temperatures

Kiuhlwassereinleitungen

DL-Kornpr,  Turbine DL-Kornpr. [Temperatur im Kanal und KMW-Graben 22.08.2008 12:00:00|
ERE 181 m¥h
— K el R Altrnetallkany o
DL-Kompr. Eord =7 ﬂ |23 0°0 Proben Schlammr i —
AG E o
500 600 700 800 900 1000 11.00
[Z05 ] [E0 :{-m °C 57 0 =7 1)
13 °C] ; E ]

Pegel N\NAS8 AS9 AS1d AS1a ES16 BSAT ES1S B i i T i T T -. |
-+ T 1
@205 neos  peoall sk nsoa ] Brcke 2 Aot Bricke 3 Brucke 4 e

10 °C e 57 0 o) Eog Einleitungen MNord 22.08.2008 12:00:00
OF-Cu =+
386 rmith
Strangguss: ] [
5 Spaltanl 2 Spaltanl 1 Abwasser- 500 600 700 &00 9:00  10:00 11:00
T T | | |

Altaniage ; m;’h RhdA b Mickelanl. reinigung =

Mevanlage: 229 m¥h Elektr LZABA Einleitungen Soud 22 08 2008 12:00:00

Kanalwasser: 151 mifh Selen—

e IS \ py I I \ T ]

- 13 mith Iristall
Chem.Betriebe: I L Metall- Gu-Pulver o \ \ \
Kanahwasser 20 rh _— iy 500 600 700 800 @00 1000 11.00
18 s Einleitungen Ost 22.08.2008 12:00:00
.. - Bleielektr—
Milggenburger Kanal: 208°C [FTen I ] ] L i I I
Bricke 5

_Einleitungl Temperatur | Erwérmung e o | 1 | I | | 1
500 B00 700 800 900 1000  11.00

AS13 203°C 94 K

AS14 208°C -0k
ASITE 257 °C 48K
ASIT 218°C 1,0 K
AS1E 271 °C 82K [zroe] [Zo47C] ool | [2a0 =<l
AS21 27.0°C 6,1 K 2520 mh 1 rh
AS23 27.9°C 70K —

AS24 324-°C 1B K 02-Anl Ao | K Strang 1

ASZE 310°C 102K 15 mh 55 m¥h 1.734 méth S"Da"r:ngfi Szlofaggjg

WK 31.0°C 102K AL 0 r¥th

Strang 1 304°C 9.5 K ELWO
A 282 °C Ak 157 m¥h DA

Kaorverter 1177 mh

Graben 215°C @ 5EK @ 417 mih

—
Komerter-— oo o
scharze Schrift: Analogwert windgehl i
blaue Schrift: berechneter Wert (Summe) RO RWO
West Ost

Entwicklungstand: 04.09.2008
letzte Aktualisierung: 22.08.2008 12:00:00

OSlsoft. USERS CONFERENCE 2013
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Detailed presentations are necessary for ener
optimization

Abgas Luft Gas Abgas Luft Gas Gasverbrauch
3
294,2 Nm’/h 289,1 Nm’/h eszel 3 [Mm/h]
s s
aktueller Brennwert: 3 EE bar] 304,5 Nm*/h 3 56 bar] 284,86 Nm*h [2odo
Ho = 11.27 KWhiNm® t=12087 | 10 kW 6.714 kW =12556°c| 10 kW [ZF5C 6.429 kW o
t=27,78 °C
Speisewasser —————— p= 356 bar
. T :
Durchschnitt letzte Stunde: =107 95 © Dampferzeugung
Abgabeleistung der Kessel 3+4: 2472 m¥h essel3 [tih]
3.523 kW
16.030 kW b5 | ‘ g
i ]
. Kessel und Turbine_ND \= 26617 <G [ 4 Ly
p= 18,50 bar Ll i ;
in diesem Monat:4 2,787 Nm® h=25235 kirky || q) g i
vermeidbarer Erdgaseinsatz 9.24 th 9.14 vh Leistung
essel 3 [KW]
. -4 kW 20 bar Netz (Fernleitung RWOQ) 8.230 kW Y 25000 |
-
0,01 th o 11,40 th 0 kW 20 bar Netz (Fernleitung RWN) 1 |
=275 F 287 1 ke -
p= 1923 bar = . g 0,00 vh 1= 224 57 °C
18,98 bar Spez.Gaseinsatz
=242 68 °C b= 2.885,7 klikg h=2.833.1 kltkg PRI
o
Red.Br.5 Umg.Red| Red. 20/3bar t= 245 00 *C
0,47 th 2484 th =
w .
. 1,50 th 0.00 th spez. Dampfleistung o
2o Eleror Lelstun: 1166 I HD-Stufo
1= 187,99 0.22 vh p= 1853 bar t= 147 31 °C ’ T Dampf [tih]
p= 277 bar p= 357 bar
o |
50,02 Hz | |
3 bar Netz + cos phi=1,00 b | ‘
-
- 27,20 vh =31,05 1= 183,16 °C 24,35 vh ':Jiﬂfaghcc Elektr.Leistung: 1.238 kW ND-Stufe
044 th 43 bar Ll Dampf [tih]
- h=1305 klfkg b= 28349 kiky :
00 % spez. Dampfleistung =] ‘ ‘
-p= 6,25 ba ND-Stufe (const.): 100 kWhit e
Leihkessel Elektr.Leistung: 45 kW o ‘
15 -p= 053 bar Elektr.Leistung Turb
t= 17,19 “C Vortag [kWh]
0 B8/Bo —E=D24 bt b atwasser o o
14:00 20:00 4:00 12:00 55,2 m*h T r } } } I I
Entwicklungstand: 25.04.2013 :;2;&52'3;; ol L
letzte Aktualisierung: 06.06.2013 12:59:00 ’

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013 © Copyright 2013 OSlsoft, LLC.
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Pl-NotifyMe
In case of defined situations, PI-NotifyMe sends

* E-Malils
« SMS

Eetreff: warnung - Stromlastabwurt Bw i maglich

o notifvERAS

LR t.ztoelcken, f.behn, u.goethe, h.broehan, a.barzch, l.ehermann, i.bauer, t.preizs
Daturm: 16052012 18:32

bktuelle Hochrechnung: 87,37 MU
GrEnEwWerc: 58 M

Diese MNachricht wurde automatisch wvon FPI-NotifyMe erstellt.

This application was made by Plantsoft.

OSlsoft. USERS CONFERENCE 2013

OSI soft user conference 2013; Paris

@ @OSIsoftUC | #UC2013 © Copyright 2013 OSlsoft, LLC.
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Data Security, Analyses, Energy reports

See all results on HE F“' 5 All meterings in PLC and via OPC
all desktop PC H W= (by using a buffer) to PI Server

2V | ll _
=l T All metering data stored in Pl Server;
Specific calculations (PE, ACE, AF)
igzlrgsyelzeports The EMS-Server is used for energy
y accounting, related to SAP cost
accounting positions, and archived

the results in a SQL-Database;
SAP interface via XML

SAP

No direct access from EnMS to PLC/DCS
OSlsoft. USERS CONFERENCE 2013

OSI soft u e 2013; P

@ @QOSIsoftUC | #UC2013 © Copyright 2013 OSlsoft, LLC.
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Intelligent combination of Pl and SQL-DB

Pl-data T All data written in SQL-DB
MST Impart | Timer Stop! [l -
SAP-data . Imparter finished wl
From Month [2mio.08 = ™ Calculate 'CALC MST Monthly data for
Ta Month ™ Caleulate MST->KST
aam = Clean all K5 T data before b measurement
Read Out KST.from-to [0 fems 'M
(water meter) T et | - cost center
- > GO CETIET Gl
Oracle-DB | — > —m el ime J
(e.lectr. Lag (0 DEBUG, 1 IMFO, 2 WaARNING, 2ERROR, -1 TRACE): [ These data are essentlal for
—’ .
Manual input « Monthly calculations
and balances
| The Importer « Energy optimazation projects
Is the all-in-one Gateway, - emission trading system ETS)

developed by PlantSoft
OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013
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Example for SQL-templates

Aurubis AG
Energiemanagement

| A\Au r-u_bisl

Kostenstellenabfrage Erstellt am 18.06.2012 Energiemanagement
Kostenstelle 2000 Medium | 27 |
Von 01.01.2011 Eigenerzeugung Strom

Bis 01.12.2011

Beschreibung

Ubergeordnete

KST
Energiewirtschaft 1
Erzeugung und Bezug B
[ Summe: 8.794.956,20 | 527.697,37 | 21.987.391]
l Durchschnitt: 732.913.02 | 43.974.78 | 1.832.283]
Datum Menge [KWh] Kosten [€] eMergiA [kWh]
Januar 2011 B62.793,08 51.767 58 2 156.983
Februar 2011 739.726 43 44.353 .59 1.849.316
hlarz 2011 430.420,18 25.525 .21 1.076.050
April 2011 5897 .024 38 35.521 46 1.4592.561
hlai 2011 B56.616,72 39.397 .00 1.641.542
Juni 2011 951.013.92 57.060 .64 2.377.535
Juli 2011 F12.867 82 4277207 1.782.170
August 2011 F72.756,10 45.365 37 1.931.850
Septermnber 2011 B83.659 94 41.019 60 1.709.150
Oktober 2011 574,533,854 40,472 .01 1.686.334
Movernber 2011 815.638 56 458.9358 31 2.039.096
Dezember 2011 BY7 905 54 53.874.33 2244 764
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The SQL-Query

——— e - - [ - — . T -
A ==glguery("select sum (KSD_“alue) from KSTdaten where KSD_KST id in (" & $C$6 & ") and KSD_Medium_ID in (" & $F%7 & ") and ksd_timestamp between ™ & $§010 & "™ and ™ & $E10 & "™}

-

B | c | D | E | F | G | H | [ | J | K | L | M | N | 5] |

Energiebezug rod und shapes Werk Hamburg

Drahtanlage

EMS-KET-ID 14100 Strom

EMS-tled. D 25

OSlsoft. USERS CONFERENCE 2013

Using Microsoft Excel and the add-in sglquery (product of Plantsoft),
SQL-qgueries can be made easily, referring to cells in Excel.

@ @OSIsoftUC | #UC2013 © Copyright 2013 OSlsoft, LLC.
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Compression of measured energy data to total
sum at Aurubis site in Hamburg

example: nat.gas at coverter 10000
plant Hamburg
measurement
converter 1 T
Cost centre 661 KST-group Area-KST-group segment 12000
measurement (converter) — 12220 — 12200 — (primary copper)
converter 2
(converter + (converter +
measurement anode ovens) anode ovens)
converter 3
additional
measurements >{ additional cost
additional centre
measurements

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013
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Compression of Measurements to Costs positions in SAP

Needoautsche
Asinens
Zorarale Priense Cu- | Selandar Cu Kuplae- B o s = 8--F N % 3D
Services -E A [ E 1 ; [ H (73
B Ko prom ' Kostenstelie 661 KONVERTER WERK OST
Sonstize Havser T
Datum: 01-Jun 07
Zadrom Medwen _|Embet 01-Dez 06, D1-jen 07 O1-Feb07 01- Mz 07 O1-Apr07. 01-Me07
dampl 3 bar 1 t
ampl X0 bar 2 t
dampl €0 bar 3 t
VE-Wasser [t
Naqus =
Ersgas 005 bar Jrast
Erdgas 3.8 bar R
r3gas 10,0 bar 8 Ner®
' E) Nt -
Sauersiofl 95% ND 0[N
auerstol 95% MO 1 Nt
Sauerstoff 95% HD PR
Stckstof =
Kanalwasser -
F. Ost [
] m Fatokwasser N+S 6 |t
- Staftwasser oSl 17 =
——  Stadtwasserm Siel 18 |m*
- Kostenstelle Oruckist 6 b, feucht o Jran
661 - KONVERTER WERK OST Driscki® 6 bar, trocken 20 [Nt
Druckiu® 20 bae 21 et
Stroen - nis 2 MR
Kostenstellen R = o 3 NI
Melsteten fir KST 661 - Stroen - M 2 )
-48 Drehstrom 25 Wh
-831 Gisichstrom X Wh
- 632 Diosel 27 |t
=8 Howzel 26 am*
- 643 > S
Ty Koks 0|t
- €89
-7
T8 _i:
722 « i o
P L1 dmosme z 0-0-%% %30
-726 1392 Mefistelle Nr 1633
=771 1293 Komvertar Ost 1
- ¥61 Medium 7 Etdges 35 bar
- 982 1394 P Tag GAS KONV OST 1
= Kestenstolie 51
24 1634 Verteller
1635 - MST Quelle 1
Kostenstelie: P 1656 MST Pasameter lssn A
‘oste : | MeBstelle [ 1014 -
BercheksT | BencntmsT |
'
209 2006
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The energy report (part 1)

Aurubis AG §GJ+3Man 12Man FOF speicham /\Au r.ubis
Energiebericht
Kostenstelle: plant xy Energiemanagement
Erstellt am: 26.04.2013 11:36
Monat: Miarz 2013
Freigegeben am: 26.04.2013 11:29
T.Stslcken
Manunn Letzie 5 GJ - Monatadwehschnittawerte Olitober bra Mérz Letzie 3 Monate Ohi-Mrz. Oft-rz Oht-Me2/Okt-Mrz
Veranderung |
Medium Medin GJ 2007 / GJ 2008 / GJ 2009 / GJ 2010 / GJ 2011/ Jan 2013 Feb 2013 Miz 2013 & n Vorjahres.
2008 2009 2010 2011 2012 GJ GJ zeitraum
Erdgas 0,05 bar ] Mm? a0 0,0
Erdgas 38 bar 7 MNm® 364.213 1 395 347 B A0E. 588 2| 371.469,3 398 843 5| B92.676,3 151.214,1 1.027 026 8| 3.183.711 5306185 33%)
Erdgas 100 bar 5 [mme PEE] T00.141,2 2025770 176 2005 06157 ] 62.719,0 REZNEREN] 17600 1 10k 0/a,0 197 6db 5 5%
Sauerstoff 95% MD 1 W 1.297.5721 1.133.820 0 1.136.512,2] 1.030,354 1.076.897 7| 748.939 0 903 866 0 1.054 823 0| 4,976,097, 829,34 23%
Kanatwasser 4 |m? 3061443 329.440,7 251.239 5| 217.285 271.754 5] 271.747 2 263.247 0 297.6814,1 1.713.105 285.517 5%
IF Ost 5 m* 118.691.8 1385439 141.136,7 131.034 132,054 5] 135913 126,409 139,265 3 BO2. 144, 133.690 1
St o Siel 7 fme 27142 4.2 65,7 170 299 2] 486 0 4423 3822 1731 288 4
Erut: luft B bar, trocken 0 [Mm® 8777439 1.791 857 ,2] 1.299 650 521171 7] 499.330 428 479 2 119.592,1 2.435 BS6, A05.942 -22
Druckiufl 20 bar 21 [Nm* 534.379,7 269647 5 453 454 ,2| EE3 102 509 530 0} A5 763 9 £41.690 3 [CEINEEE] 3621 647, [EREXEENE] T
IM« 25 |kWh 3167.476,3 31219616 3.348.370 5| 3.030339 8 3.408 727 3 2851.776 281327 3.4207020)  19078.7600] 3.179.791 7] 7
Kosten nach eNergiA Plus
Veranderung
Medium Med_ID Einh. GJ 2007 / GJ 2011/ Feb 2013 Miz 2013 Summe @ zum Vorjahres.
2008 GJ
Erdgas 0,05 bar B a [i]
Erdgas 3.8 bar 7 90484 91 37803 651 266 766,70 F95.827 8 132664 33%)|
Erdgss 100 bar 54,8689 56 45, DBi 44,708 25 54,297 00 296,469, 49,411 5%,
95% MD 1 124.957 41 46,486 37.058 51 A43.247 74 04.020 34.003 -23%|
| 4 4.110,54 46121 ! 804 56 3,685,468 2396835 .997 5
5 249253 2.909,42 2 O9E3 87 275173 277314 265459 16,8450 2807 1
7 4.071,24 111,26 100 02 255,53 44878 BE3,45 597 432 -4
20 7.460,82 16230 87 11.047 03 429 96 364207 20.703,1 3.450 229
21 4,282 58 3.426,03 5985 7.300,95 051 08 7.160,42 805 6| 7.967 1%)
25 190.048,70 187,317 .09 200.902 2 181.820 39 204.523 B4 168,796 62 1.144.725 0] 190.767 5 -7 %]
/ Monat A75.337 57 396,195 66 A27 763 24 385.131,62 414.403 30 306, 162,88 2,553,076 60| A25.512,80]
Genormt nach eNergiA Plus
Veranderung
Me. Med_ID GdJ 2007 / GJ 2008 / GJ 2009 ¢ GJ 2010 / GJ 2011/ Jan 2013 Feb 2013 Mrz 2013 & zum hres.
2008 2009 2010 2011 2012 G zeltiawm
Erdgas 0,05 bar ] IVh 0,0]
Erdgas 3,8 bar A 41885 4536 4679 4271 4586 71 10,2655 17390 118105 3612,/ 6102
Erdgas 100 bar ] MWWh 2597 1 2.071 2.334, 2014 2.141 3] 18713 2.056 B 2.497 7| 13.637 f| 22728
Sauverstoff 96% MO il MWWh 1.427 3 1.247 1.260, 1.133 1.183 5] 8238 994 3 1160 .3 £.473,7] 9123
Fanatwas ser T fwah 1454 156 IKE} 103 1 1291 1250 141 13,7] 135
Ost 5 W/l 78,3 a1 a3, 86 7 7 834 a1 529, 88,2
0. Siel 7 TWvh 2443 [ B, 15 5 7 398 34 & 26,0
Drucklufl B bar, trocken 20 |Mrin 2154 445, 524 1 1 107,1 29 1015
Druckluft 20 bar 21 Wh 1672 1298 2257 276 305 0] 242 2708 315,1 1.810, 3018
Drehstrom 25 WWh FEIERS 70048 0.370.9 7578 8.621 A 7129 70332 8.561 4] A7 B 7949 6
me / Monat 16 76,7 162740 17627 7 16602 17111 7] 20720 124392 24 533 3 07506 176a99

The energy report is made with a template in Excel
and filled dynamically.
Datasource: SQL-database

o "M ight 2013 OSlsoft, LLC.
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The energy report (part 2)

AAurubis

Energiemanagement

Spezifischer Energiebedarf normiert

auf KST 665 im SAP seit Dez.12. Sind im SAP korrigiert worden.

Erdgas

Fehlbuchungen von

right 2013 OSlsoft, LLC.
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Expansion of EnMS to different sites
(Pirdop Bulgaria, Stolberg, Lunen, StraB,_...

Aurubis Bulgaria AD /\Aur‘ubis
Oxygen

EE] Widdiz and Low pressure ke 7 i ConE Wt ] [EIFLH Tk coniactnr minmnam
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The EMS is used companywide via Internet by using
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EnMS Aurubis Hamburg
Costs and Benefits

Costs for Aurubis plant site Hamburg

Costs 1 Mio.€, mostly for metering devices;
existing Pl System for the production has been extended.
Total metering devices: app. 2.000

The EMS Hamburg is tested and certificated by the German TUV according
DIN EN ISO 50001.

This is a prerequisite for EEG (renewable energy law) tax exemption in Germany.
Only this saves some Mio.€/a.

Moreover we detected saving potential of some Mio.€/a.
(But to realise the saving, the projects have to be implemented!)

OSlsoft. USERS CONFERENCE 2013
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Summary

An EnMS system provides the possibility to increase energy efficiency systematically.
In some countries a certified system is necessary to lower the additional energy costs.

Without having all data in a reliable database, it is nearly impossible to deliver all data
we are asked for (e.g. ETS).

The PI system is a perfect basis for real time data, analysis of data and display.

In combination with the “importer” and other application made by Plantsoft we built the

perfect software solution for our needs. This was also the statement by the certifier of
TUOV.

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013 © Copyright 2013 OSlsoft, LLC.
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1.Aurubis

2.Energy management at
Aurubis Hamburg

3.The Energy Management
system (EnMS)
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Atanas Rusev

a.rusev@plantsoft.net

Managing Director
PlantSoft

5

© Copyright 2013 OSlsoft, LLC. G4

4

OSlsoft. USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013


mailto:a.rusev@plantsoft.net

Please don’t forget to......

Complete the Online Survey Share what you saw with
for this session friends on Twitter, Facebook
or Linkedin!

#UC2013

@ @OSIsoftUC | #UC2013 © Copyright 2013 OSlsoft, LLC.
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