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Sandoz Integrated Energy
Management

Establishing an Energy Management System according to
EN 16001 and ISO 50001 standard

Sandoz Sites Kundl and Schaftenau
Jurgen Zettl, Energy and Compliance Manager
a Novartis company

Agenda

= Background Information
¢ Introduction Sandoz Sites Kundl and Schaftenau
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Sandoz GmbH, site Kundl

Largest research and production site of Sandoz worldwide

Kundl, Austria

= Fermentation

= Synthesis (3-lactams)

= Sterile Precipitation ([3-lactams)
= Process Enzymes

= Rec. Proteins

= FDFs

= Pilot Plants
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Sandoz GmbH, site Schaftenau
Acquisition by Sandoz GmbH in 1958

Schaftenau, Austria

= Synthesis (non 3-lactams)

= Sterile Precipitation

= Lyophilisation

= Enzymes and hormones

= Rec. Proteins (cell culture technology)
= FDFs
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Energy consumption

= The two sites Kundl and Schaftenau are responsible for around one
third of the energy consumption of the Sandoz division and for one
tenth of the energy consumption of the whole Novartis group.

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

15.632 34.762
5%

309.491 341.293
95% 91%
O Site Kundl O Site Schaftenau @ Site Kundl m Site Schaftenau
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Sandoz Energy Balance - Site Kundl - 2009

Natural gas 100 % 342 GWh 309 GWh Electricity

Fuel oil [heavy] 0 % [corresponds to 6 % of Tirol's

[corresponds to 18 % of Tirol's electricity consumption]

natural-gas consumption]

Fertilizer / Wastewater
Product / Solvents
Raw materials

(feed for fermentation, 216 GWh

solvents, ...)

312 GWh Air
82 GWh ’
District heating 20 GWh 645 GWh Cooling water

[corresponds to 1/100 of the

Inn-water-flow by Kundl

or Inn-warming by about 0,2 ° C]
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Energy as an important production factor

= Very energy intensive production processes like large fermentations
have pushed the attention very early to energy saving activities (first
saving actions were made during the 1990’s).

= To concentrate our future efforts the site management made the
decision to establish a continuous improvement process
concerning the energy use at the sites.

= Qut of that reason the development and implementation of an energy
management system as an effective steering instrument was
necessary - Start was in spring 2008

= The chosen system approach is called SIEM
Sandoz Integrated Energy Management
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Agenda

= What SIEM stands for
« From single saving activities to a continuous improvement process
» Written framework, guidelines and standards
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SIEM — Sandoz Integrated Energy Management

Sandoz Integrated Energy Management (SIEM) is an key initiative with
the goal of integrating the careful use of energy as an essential
production factor into our daily work. In order to increase the energy
efficiency our products are manufactured and decrease associated

costs.

ustainable developement
(cont. & sustainable
improvement, evironmental
protection, resource
management)

mprove energy efficiency
(intelligent optimization of
existing plants, processes &
behaviours)
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?/
o

nergize
competitiveness
(reduction of energy
> cost for production
/ process)

aximize
engagement (the
involvment of ALL
employes is important)
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SIEM - the way from single saving activities to a
continuous improvement process

Kontinuierliche

Verbesserung

Management review —

feedback for decision

makers

Management
Review

) Internes Audit
Internal audit —

keep the system under control
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>

Energiepolitik

Planung

Einflihren
und betreiben

Kontrolle und
Korrektur-
mafnahmen

Korrektur- und
Vorbeugungs-
maBnahmen

Energy policy —
having a clear management vision

Planning — from vision to strategy

Implementation —
from strategy to daily business

Uberwachen
und messen

Control and measure —
delivering the numbers

CAPA — identify and realizing the

saving potentials
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SIEM - milestones since 2008

= May 2008 First meeting of the energy comittee
= Summer 2008 Energy policy and strategy planning
= Autum 2008 Official start of SIEM as a key initiavtiv

Pr (Draft) EN16001 is available

= Autum 2008 — Spring 2009 Implementation of the necessary
structures and defining/realizing the first
CAPA's according to EN 16001

= Spring 2009 — Winter 2009 First internal audit of the SIEM approach
= 2010 Start of quarterly management reviews

= Summer 2010 Official certification of SIEM according to
EN 16001 by TUEV, as first within the
Novartis group
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Framework - Energy policy Sandoz Austria

= The energy management system is a supplement to the existing
environmental management systems like EMAS (Environmental
Management and Audit Scheme) and 1SO14001.

= So the energy policy is a covalid / complementary document of our
existing environmental policy.

= Key facts:

— The Sandoz management confesses to the careful use of energy
and considers energy efficiency in his management decisions.

— Our energy goal is to reduce the amount of energy utilized annually
per ton of product, and thus the volume of pollutants emitted per ton
of product.

= The energy policy is part of the environmental statement and also
over the Intranet/Internet available for employees, customers and
suppliers.
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Framework - guidelines and standards

= SIEM written manuel as covalid / complementary document to the
existing HSE written manuel.

= Novartis CHSE Energy Guidelines 13 and 14
= |SO 14001 for environmental management systems

= European Committee for Standardization EN 16001
“Energy management systems — Requirements with guidance for use*
published in autumn 2009

= |SO 50001 for Energy management systems coming in late 2010, a
draft is already available. The ISO standard is following the
requirements of EN 16001.
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Agenda

= QOrganization and responsibilties
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Organization and responsibilties within SIEM

= Site Energy Manager:

— He is responsible for the internal and external agendas of the energy
management at the sites and guarantees the function of the system
elements according to the Novartis Guidelines and EN 16001.

= Energy Committee Sandoz:

— The ECS consists of representatives of the technical and producing
departments as well as the HSE and guarantees the internal information
exchange. It decides on the basic activities and approaches within the
scope of SIEM.

= Energy Task Force:

— The ETF checks together with plant teams systematically the energy
efficiency of the existing plants and processes. The Team than makes
optimization proposals, considering the energy system connections and
resources at the site.

— The realization of projects is done through the respective plants.
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Organization and responsibilties within SIEM

<>
> — <> —
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Agenda

= Key aspects of SIEM activities
* Energy supply
* Energy challenging
* Energy controlling
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Key aspects of SIEM activities

| Elements of SIEM

v

Energy supply

|
l

Energy plants

A

1

Energy purchasing

I

Energy forecast

i

Energy challengin

L]

Energy controlling

l metering, reporting and analyzing energy data

L

Technical equiprment optimization

—

Existing
installations

~N

Mew
installations

Mew
installations
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Production process optimization

—

Existing
installations

1

Behavior based energy saving
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SIEM activities - Energy supply

= Energy forecast: Every six months an energy consumption preview is
provided to the site management. The data of production planning, power
demand figures and the planned energy efficiency measures are the base.

= Energy plants: The department heads of the central utility systems are
responsible for improvements of the energy efficiency of the utility plants
(steam boilers, compressors, water supply, etc.).

The specific energy efficiency (energy demand per unit, e.g. KWh/Nm3) of the
single mediums is measured continuously and documented monthly in a so
called energy journal. More than 50 different Medium KPI's are available.

= Energy purchasing: Energy purchase is made in close cooperation with the

energy forecast. Financial questions are dominating but also possibilities for
the purchase of green energy are challenged.

19| [13.10
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Example Energy plant KPlI — Compressed air

30

BEZEICHNUNG:
Eta LB 2,6 inkl.LBE

TAG
IEB:BES_KPI030.calc

STAND:

07/2010

moNAT |

2010

2009 | BEMERKUNG

01-12

68,1 Wh/Nm?

41

%

71,0 Wh/Nm?® | Monatsdurchschnitt
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Energy controlling — metering and reporting

= The energy use is continuously tracked through approx. 7000 measurements.
— The data is evaluated monthly in the form of so called energy reports (excel
sheet based, self development).

— The data is available sorted after medias, buildings and organisation elements to
all employees over the intranet.

= With the help of the consumption data from the energy reports and the KPI's
of the central utility plants the specific energy consumption per product is
pursued and documented in the plant production reports.

= An enerqgy flow diagram shows the most important site energy aspects and
is provided yearly.

— The used software elsankey pro was implemented 2008 at the sites Kundl and
Schaftenau for the first time. Because of this preliminary work the software can
now be used Novartis wide by other sites in their local software potfolio (only
software licenses has to be bought by the sites individually).

5 SANDOZ
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Example Energy Flow Diagram — Site Kundl 2009
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Example Energy Reports — building level

= Energy reports are available over the Intranet for more than 100 single
buildings and for all in the building used medias (steam, water, compressed
air, nitrogen,...), served in one excel file per building.

.:w\l':" ENERGIEBERICHT 2010
Bau 109
Hedeem D11

Saio |t | s | hewd | i | Reis | i Amin [ Seais | Giii | v | Dl | Semme [Mmmen

) | B0 VPTG 602 el

 tnsmen
o Bau 1% D12 !u
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Example Energy Reports — Organisation elements

= Collected energy data (back to the year 2000) is also available rebuilding the
sites organisation (BU, departments, plants,...) with an seperate excel tool.
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Energy controlling — target setting

Site energy targets are defined on a yearly base for the sites Kundl
and Schaftenau by the top management in cooperation with the
Sandoz global energy management and are communicated.

The transformation into operative energy targets happens at the level
of the production areas and is in the responsibility of the production
area management.

The pursuit of the fulfillment of site energy targets is guaranteed
through the continuous measurement of the site energy consumption
and evaluation of saving activities.

The pursuit of the fulfillment of individual operative targets is
guaranteed through the regular Novartis performance management
process.
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Energy challenging/-auditing

= Existing plants and processes:

— Energy efficiency checks are conducted by the Site energy task force for
the existing processes and facilities to optimize them in accordance with
the available technologies (best practice).

= New plants/processes/equipment:

— For CAR projects the energy challenging is following the guidance of the
CHSE Novartis energy guidelines, clear responsibilites at the site are
defined for the follow up.

= Energy Audit:

— The ,Energy management fitness index“ of the CHSE Guideline 13.2,
annex 2 as a self assessment and an audit by a external consulting
company with the yearly recertification after EN16001.
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Successful challenging of existing plants and processes

———Gesamt = target low cost

30,0

250
21,1GWhig, =~
—
200 D
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< - 10,1 GWhia
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50
00
o O O > 9 O S N QS QS S
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Zeitraum

Electricity savings: 6,9 GWh/a
Natural gas savings: 14,2 GWh/a
Savings taken actions
Saving activities: [T Empaums e
[GWwh/a]
1 33 > Effi und WH(H g Kesselhaus
; > B119: Dest.-Anlage Pos. 300 (301-305) optimieren
2 2 > Optimierung KO-Auswahl Teil 1: 1B KO9
3 45 > Optimierung KO-Auswahl Teil 1: 1B KO10
" > WBT-K-Einspeisung B158 + WW90- B158
4 21 > WN-Vorwarmung im B121 fir WBT-K-Erzeugung inkl. WAW-Nutzung Fermentation
5 25 > WH-Verluste KO1-8 (WH geht auf 0 und kann durch WW90 bei KO9/10 nur teilweise ersetzt werden)
6 25 > Selektive TVA (d.h. nur i.B. befindliche Anlagen beddmpfen)
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BBES (behaviour based energy savings)

= All employees are sensitized by communication/events for the energy
efficiency topic and are asked to make an active contribution to the
lowering of the energy consumption. A training plan for awareness
raising activities is provided on a yearly base.

= Taken Actions 2010 for example:
— Energy is a component of the yearly HSE training for every employee
— SIEM info is a component of the on boarding suitcase for new entries
— Actual Information to SIEM is available over the Intranet
— Own coordinator for employee ideas with energy background
— An energy best practice database has been established

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

— 5 TV info screens at the sites are used for communicating energy topics

28 |13.10.2010 5. SANDOZ
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BBES examples — SIEM Intranet page
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BBES examples - Knowlege management

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

Best practice stands for solutions or methods which lead to top
achievements and so are a model for a takeover by others.

The collection improves the site internal communication of successfully
implemented energy projects. The examples are one pagers and sorted
after categories (e.g., steam, WRG, pumps, impulses, cold, air pressure,
light, etc.) and for every interested employee any time observably.

= Employee Idea collection and Mitarbeiterideenteam Klima&Luftungen

— from September 2009 till January 2010 more than one hundred ideas
were collected, realized saving potential 100k €

— An employee idea team was founded for the evaluation of the saving
potential concerning HVAC systems at the two sites

= Standard procedures are existing for pump system evaluation,
insulation improvement/heat images, compressed air leckages
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BBES examples — Best practice collection

WWED0 Einsatz im Telllasthstrieb sines
Adsorptionstrockners [Liftung)

Energlesparmaghichkeit salien so fruh whe mogich bei des
Plansng von meven Anlagsm beracksichaigt wasben.

Eime et spatere Hachiustumg i Laidenden Betileb ist unter
wirtschabdichen Gesbchsgunkten mebst umataktly,

Technik Pharma Bin
» SANDOL
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BBES Examples — Communication

= Employee newspaper - Connect

Erfolgreichar Abschluss
des Mitarbeiterid hwar-
+MI spart Enargis”

Energie ,best practice” Samm-
lung = Larnen von den Basten!
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o e v —— y Dieies kdea zohk

p— [
o b, e o
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BBES Examples — Events

= Energy cabarett with more than 300 visitors
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Agenda

= Results till now and future efforts
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Results

= The energy demand development over the last years is decreasing.
With the help of our energy management initiative it is our target to

keep this trend going.

= SIEM — Our way to more energy efficiency!

Electric power consumption Natural gas consumption
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