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Agenda

= Background information
* Introduction Sandoz sites Kundl and Schaftenau

= What SIEM stands for

« From individual energy-saving activities to a continuous improvement
process

= Qrganization and responsibilties

= Key aspects of SIEM activities
* Energy controlling
* Energy challenge

* Energy supply

= Results to date and future efforts
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Sandoz GmbH, Kundl

Largest Sandoz research and production site worldwide

Kundl, Austria

= Fermentation

= Synthesis (3-lactams)

= Sterile precipitation ([3-lactams)
= Process enzymes

= Recombinant proteins

= Finished dosage forms

= Pilot plants
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Sandoz GmbH, Schaftenau
Acquired by Sandoz GmbH in 1958
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Schaftenau, Austria

= Synthesis (non R-lactams)
= Sterile precipitation

= Lyophilisation

= Enzymes and hormones

= Recombinant proteins (cell culture
technology)

= Finished dosage forms
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Energy consumption

= The two sites in Kundl and Schaftenau account for approx. 30 % of
the energy consumption of the Sandoz Division and approx. 10 % of
the whole Novartis Group.

Electricity consumption 2009 [GWh] Natural gas consumption 2009 [GWh]

15.632 34.762
5% 9%

309.491 341.293
95% 91%
O Site Kundl O Site Schaftenau O Site Kundl B Site Schaftenau
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Energy as an important production factor

= Energy-intensive production processes

= First energy-saving activities during the 1990’s

= |ncreasing energy efficiency is a key initiative

2008 - start of a continuous improvement process

Self-development of an energy management system approach

SIEM - Sandoz Integrated Energy Management
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SIEM — Sandoz Integrated Energy Management

Sandoz Integrated Energy Management (SIEM) is a key initiative with
the goal of integrating the careful use of energy as an essential
production factor into our daily work.

ustainable development nergize

(continuous & sustainable % competitiveness
improvement, environmental A‘? (reduce energy costs
protection, resource 0 for production
management) (\S IEM processes)

mprove energy efficiency Qﬁ aximize
(intelligent optimization of commitment (the

existing plants, processes & involvement of ALL
behaviours) employes is important)
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SIEM - from individual energy-saving activities to a
continuous Improvement process

Management review —

feedback for decision
makers

Kontinuierliche
Verbesserung

Management

Review

Intermes Audit ———

Internal audit —

keep the system under control
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Energiepolitik

Flanung

EinfUhren
und betreiben

Kontrolle und
Korrektur-
mafnahmen

Korrektur- und
‘orbeugungs-
malknahmen

Enerqgy policy —

clear management vision
Planning — from vision to strategy

Implementation —

from strategy to daily activities

Uberwachen
und messen

Control and measurement —
delivering the numbers

identify and realize energy-saving

potentials
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SIEM milestones since 2008

Spring 2008
Summer 2008
Autumn 2008
Autumn 2008 -
Spring 2009

Spring — Winter 2009

Summer 2010

Spring 2011
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First meeting Site Energy Committee
Energy policy and strategy defined by management

Start of SIEM as a key initiative
Pr (Draft) EN16001 available

Establishment of organizational structure and first
energy-saving steps

First internal audit of SIEM setup

Certif_ication of SIEM in accordance with EN16001
by TUV Austria, Kundl first site within Novartis

First external recertification audit by TUV Austria
Draft ISO50001 available
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Sandoz Integrated EM — everything under one roof

Management system

Compliance with
energy policy and

energy targets

Documentation

Certifcation

Organisation
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Energy supply

Support demand
planning

Support energy
purchasing process

Efficiency of energy
supply plants

Provide energy
demand data

Guidance in energy
supply questions

SIEM

Energy challenge

Challenge
equipment/processes
before pruchase/
implementation

Challenge of existing
equipment/processes
through auditing

Rollout of activities

Energy controlling

Prepare energy
demand data

Follow-up projects

Follow-up energy
targets

HSE reporting

Communication

Rollout
energy training

Employee
communication and
motivation

External
communication
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SIEM activities - energy supply

= Enerqy forecast

» preview for the executive board
* Quarterly

= Energy plants

« improve energy efficiency of utilities (steam, water, compressed air)
* measure specific energy efficiency (e.g. kWh/Nm3) monthly

= Energy purchasing

« Based on the energy forecast
* High percentage of renewable energy (60% water power)
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Example KPI energy plant — compressed air

30

BEZEICHNUNG:
Eta LB 2,6 inkl.LBE

TAG: STAND:
|IEB:BES_KPI030.calc 07/2010

MONAT

2010

2009

BEMERKUNG

01-12

68,1 Wh/Nm?

41

71,0 Wh/Nm?

Monatsdurchschnitt

80 Wh/Nm?
70 Wh/Nm?
60 Wh/Nm?
50 Wh/Nm?
40 Wh/Nm*
30 Wh/Nm*
20 Wh/Nm*
10 Wh/Nm?

0 Wh/Nm? T
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KFI030 2010

7 8 9 10 11

= KP1030 2008

12

S SANDOZ



Energy controlling — metering and reporting

= Energy consumption tracked through approx. 7000
measurements

« data evaluated monthly (energy reports)

« data available to all employees over the Intranet

= Specific energy consumption per product

« more than 30 products tracked
« carbon footprint figures available for the first products

= Enerqgy flow diagram

« shows the most important site energy aspects
» provided yearly
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Sample energy flow diagram

UMD §'296
Jwesab induiabiausy
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Sampel energy reports — building level

= Energy reports available over the Intranet for more than 100 buildings and for

all media used in the buildings (steam, water, compressed air, nitrogen,...),
provided in one Excel file per building.
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Energy controlling — target setting

=  Setting site enerqy targets

« defined per year
« approved by the management

= Meet energy targets

« Supervise realization of energy targets
e continuous measurement of site energy consumption
« evaluation of energy-saving activities

= Corrective actions

* corrective actions set when necessary
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Energy challenge/audit

= Existing plants and processes

* Energy efficiency checks are made for existing processes and facilities
to optimize them in accordance with the best available technologies

= New plants/processes/equipment

« for new projects an energy challenge is made
* improve energy efficiency before purchase

= Energy audit

* by external company with annual EN16001 recertification
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BBES (behavior-based energy savings)

= All employees are sensitized by communication/events and are asked
to make an active contribution.

= An energy training plan is provided on a yearly basis

= Actions taken 2010 for example:
— Energy is a component of the yearly HSE training for every employee
— SIEM info is given to new entries
— Current SIEM information on Intranet
— Special coordinator for employee ideas with energy background
— Energy best practice database installed

— Employee newspaper appears six times a year and is sent to all
employee households. A double page is booked for energy topics

— 5 info screens are used to communicate energy topics
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BBES examples — SIEM Intranet page

Address SEIhttp:,I',I'www.sandoz.at.nnvartis.intra,l'site,I'de,l'key_initiatives,l'siem,l'news,l'indexjage1.shtml

5. SANDOZ

mmm AUSTRIA INTRANET

A healthy decision

\

Uberzicht
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Home Firma Hews-Center Bereiche Initiativen

SIEM News

+ Previous n 2 3 Hextw

Meue hest practice Beispiel verfiighar!! I7-08-2010

Crrei neus best practice Beizpt
stehen ab zofort in dar besy

4/

Energiereportingtool geht in die zweite Runde

uz dem Bereich BFO zu den Themen HWALC, Heizungspumpen und Beleuchtung
Patenbank zur Werligung. Wir danken den Einreichern fir Ihr Engagement.

03-08-2010
Ab ozofort steht die zwaite Wersion des Energierepotingtoolz anline zurWerdligung. Profitieren auch Sie won den

Meuerungen und verfolgen Sie den Energiebedar in ihrem Werantwortungsbereich jetzt noch einfacher,

Zertifizierungserfolg nach EN 16001 DG-02-2010

Erfolgreiches Energiemanagementzedifizierungsaudit durch den TOW Osterreich fir die Standorte HKundl und
Schaftenau

Die Energy Excellence Awards 2010 sind eriffnet! 06-07-2010

In diesem Jahr steht die Weranstaltung unter dem Motto kleiner FuBabdroch, Groker Gewinn 2010 werden speziell
kleinere Projekte gewirdigt, die durch ihre Replizierbatkeit auch in anderen Weden eine groke Widkung haben
kinnen. Die Einreichfrist fir Projekte 15uft bis 10, September 2010,

Erfolgreicher Abschluss des Projektes Energiemanagement 2010 fiir Osterreich 10-06-2010

Daz Ziel das 2009 gestarteten Projektes war es die Umsetzung won Energiemanagement in Osterreich woranzureiben.

Fede Bdeiliecade deoo Frlaniald @iie die Foedem miim aefeloeeiok ok ceceblommen cimaden

» Mowvartis Group > Sandoz Sites

IntranetZzarch

Pecplk Search

Mitarbeiter-Services Q h’h m @ ﬂ‘ ‘%

Unser gemeinsamer Yieg zu
mehr Energieeffizienz -SIEM |

1
2
3

Key Initiatives
SIEM Intranet content

SIEM News start page
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BBES examples - knowledge management

= Enerqy "best practice" collection - learning from the best!

 internal communication of successful energy projects
* Available on Intranet

= Employee Idea Collection and Idea Team ,,HVAC*

* more than one hundred energy ideas collected
« Employee Idea Team for the energy efficiency of HVAC systems

= Standard operating procedures

« for pump system evaluation
 for insulation improvement/heat images
« for compressed air leaks
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BBES examples — best practice collection

S htip

File Edit Browse GoTo Favorites Help

_ﬂ E . . Search % 7 Favorites &L = il @ ;.‘7-

Address | 4] htkp:f v, sandoz. ab.novartis.intragfilesfkey _initiatives/SIEM/bestpractice/02_Wabc3%adrmer%c3%bockgewinnung_{ 1% 20Beispiel )04 _wWWa0%20Einsatz % 20im%20Teillastbetrieb:2 Deines ¥ 20Absor btionstrackne a G0 Lirks !:,L. M

AN oSl DV AT LIS LY

- [=]%]

oleM WW90 Einsatz im Teillastbetrieb eines
) Adsorptionstrockners (Lftung) I
e Vorher

Bei den bestehenden Liftunganlage mit Adsorptionstrocknern, zur
Yersorgung von Raumen mit unterschiedlichen Raumfeuchte-
anforderungen, erfolgte die Autheizung der Regenerationsluft fir die
Entfeuchtung mit Dampf/Stram.

o MNachher

Bei der Erweiterung der bestehenden Liftungsanlagen (Neuanschaffung
einer Anlage) wurde durch den Einbau eines Warmwasserregisters, die
Maglichkeit geschaffen die Regenerationsluft fiir das Adsorptionsrad mit
WAID vorzuheizen. Dies funktioniert im Teillastbetrieb und spart damit
Darmpf ein, irm Yolllastbetrieb wird aber auf Grund der Ternperatur-
anforderung (120 °C) weiterhin Dampf ve revendet.

« Nutzen

- Energiesparmiglichkeit sollten so frith wie miglich bei der
Planung ven neuen Anlagen beriicksichtigt werden.

- Eine erst spiitere Nachriistung im laufenden Betrieb ist unter
wirtschaftlichen Gesichtspunkten meist unattraktiv.

Technik Pharma B131
s SANDOZ

A e[ A

Unknown Zone
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= Employee newspaper - Connect

BBES examples — communication
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BBES examples — events

= Energy cabaret for more than 300 persons
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Energy management pays off

= Energy demand is decreasing. With the help of our energy

management initiative we aim to maintain this trend

= SIEM —the Sandoz way to better enerqy efficiency!

Electric power consumption

Natural gas consumption

T)/year
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145 — All graphs show absolute
| 40 — quantities as green bars and
L 135 — relative quantiies (per ton of
- 130 — product] as blue lines. Figures
- 125 — for 2010 are estimates based
- 120 — on company forecasts.
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2008
2009
2010 J1400

S SANDOZ



