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A resource-rich and customer-oriented aluminium company

With robust positions across the value chain

* Global provider of alumina, aluminium and
aluminium products and solutions

* Leading businesses along the value chain; raw
materials, energy, primary metal, rolled
products, extruded solutions and recycling

* 35,000 employees at more than 150 locations in
more than 40 countries on all continents

* Market cap ~NOK 110 billion/USD 14 billion

* Annual revenues ~NOK 137 billion (2016)*

Extruded

Solutions [P * Included in Dow Jones Sustainability Indices,

Global Compact 100, FTSE4Good

*) The sum of Hydro’s and Sapa’s individual turnover In 2016 &
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World-wide primary aluminium production network
Primary Metal and Metal Markets
orway, 1 040 000 tonnes

N
* Sunndal (100%): 405 000 tonnes
7 stand-alone remelters: = Ardal (100%): 195 000 tonnes
@ « 2inthe US * Karmgy (100%): 190 000 tonnes
Canada, 120 000 tonnes « 5in Europe (UK, Luxemboug, France, * Hgyanger (100%): 65 000 tonnes
 Alouette (20%): 120 000 tonnes A Spain and Germany) * Husnes (100%): 180 000 tonnes
+ Expansion potential \ —1 —
| ~ Germany, 235 000 tonnes
X /"/ | - Rheinwerk* (100%): 235 000 tonnes
Remelt/ /,,/'/ o —
ST Recycling ® o @
°— R Slovakia, 95 000 tonnes

, () -
I O P ° - Slovalco (55%): 95 000 tonnes
o —
| |

million tonnes o ]
- Qatar, 305000 tonnes

~ + Qatalum (50%): 305 000 tonnes
Brazil , 235 000 tonnes @

2.1

million tonnes

» Expansion potential
Australia, 75 000 tonnes /.
* Albras (51%): 235 000 tonnes * Tomago (12%): 75 000 tonnes

Attributable capacity: 2.1 million mt. Consolidated capacity: 2.4 million tonnes (Slovalco and Albras are consolidated). The smelters have an additional remelt capacity: 0.5 million tonnes.
Consolidated casthouse capacity: 2.9 million tonnes. Qatalum is equity accounted in Hydro’s results.
* Rheinwerk smelter is included in the Rolled Products division for logistical reasons
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Hydro Primary Metals improvement work last 10 years

Metal Production System — AMBS.
Learning from Automotive industry and
Elkem.

2008: Dramatic drop in aluminium
prices

2009: $300 program launched

2009-2017: Industry leading results
from improvment work.

2017: More value from AMBS through
digitalization
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AMBS is a Lean Six Sigma concept

Six Sigma:

Reduce variation through the use of a defined
set of statistical methodes

Lean:

Remove waste from value stream through

continuous improvement

G

»

Six Sigma and lean have complementary goals
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Aluminium Metal Business System, AMBS, is our common platform
for operation and improvements.

@ Standardized work processes

Precision
culture, ﬂ Defined customer and supplier relationships  Principles
organization -
Predictability capable of FIN optimized fiow Standards and
Approximation, and stability P 9 =
instability and fire () Dedicated teams
fighting Standard = -
practlce Visible leadership Localpal%%lglaet;on of
Standard #
practice
WHY? WHAT? HOW?
In control & The critical The AMBS
capable processes Principles

Our results are created by our employees. The competence, motivation and performance of the individuals are our most
important resource, and this resource has to be given attention accordingly.
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How to improve?

The content of the 5 principles

Methods

Rulesinuse  Principles

& Tools

World class performance

Standardized work
processes

A

Defined C/S
relationships

A

Optimized m

flow >

Dedicated
teams

m

Visible
leadership L y

Critical processes are defined

Standards are described and
followed up

Standards are continuously
improved

Critical C/S agreements are
defined

Meeting structure have been est.

Direct, two way communication

Bottlenecks are prioritized and
planned

Flow follows a simple and direct
route

Defect are not forward to next
operation

The work is org. in dedicated
teams

Roles and resp. are defined
The teams define their targets

Continuous improvement work

Leaders are clear and visible
Leaders motivate and involve

Leaders challenge, coach and
support

Leaders follow up and give
feedback

SPC and 5xXWHY
OPL

SOP

SOP WOC
PDCA

Customer & supplier agreements
Meeting structure

SMED

Value stream mapping
TPM

Network analysis

5S

TPM & CP Groups
Competance matrix
Visual targets

Roles & responsibility
Dedicated area teams

Meeting facilitation

Feedback & recognition systems
My Way

wocC

Hydro Values

()

LU
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AMPS principle # 1 — Standardized work

Measuring and work
observation

Implementation

of new SOP .
Standardization of
critical processes
Critical process groups: [ P - ! Ana |ySIS .
Anode operation A ‘ Ll ne
_ e Cell
Alumina control b ‘ Tea m
Heat balance ® ‘ Individual
NN » ‘
[ ]
Need of change
Tralnlng Of Shifts and SKIFT1 SKIFT2Z SKIFT3 SKIFT4 SKIFTS
individuals RS e =
Change of standard Production with existing standards
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AMPS Principle #4 — Dedicated teams (T

World-class production requires optimal use of our most important resource — the
motivation and competence of the individual

| do best work if:

...I have ownership to the tasks and results of my area
...I’'m recognized for my achievements

...I have a challenging job

...I'm learning and developing

HYDRO



AMPS Principle #4 — Dedicated teams

Work on all levels is organized in area teams

The shifts
including first
operator K%j:%x
Area team .
Maintenance
manager E’%
Technical Suaaort
manager function

Management structure

Area manager

e Overall responsible for the team
e Development of employees

e Prioritization of resources

Technical manager

e Technical responsibility
e Standardization

e Improvement

First operator
e Responsible for actions on shift
e Running operator work
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AMPS Principle # 4 — Dedicated teams

Improvement of common critical processes is organized in Critical process groups across the

area teams

Critical process groups:

Area B

Area C

-

Anode operation

&

Alumina control

Heat balance

NN

&
&
&

Technical Manager

_

Operator

Support resources
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sSuccess criterias

Basic in place...

Strategic Management
foundation commitment Values Critical processes

Values

st nse vosume. Quany.
- behavior that shapes our pe

We are mindful Workmg m Deﬁmng a Seeing around
draﬁhrrg\es and  of our actions, cormers and
ing and take smp wr!fr omers staymg tnE envisioning
measumd risks responsibility means we can course long-ternt
despite for their impact accomplish opportunities

1000

800

600

400

BNOK 1.0

uncer!am mare than we
200 outcomes ever could

afone

2016 2017 2018 2019 Total
program

[

Need for change is key Motivation and ability to drive People the most important Critical processes in control &
implementation asset for continuous capable
Improvement programs improvement
drives continuous Ownership to concept & Excellence based on
improvement speed implementation Company values more competence
important than national
Long term perspective culture Processes to transform

competence to cash

U
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sSuccess criterias

Top 4 beyond basics...

The principles are our
DNA

Standardized work processes

Defined customer and supplier

Optimized flow

Dedicated teams

Visible leadership

DI

Principles are mandatory - tools
to be used where needed

Principles drive organizational
and leadership development

Local application — cross
plant learning

AMBS support
capability

Measure progress

Principles

Standards and
common tools

Local application of
principles

Concept allow flexibility in local
application - drives motivation,
ownership and adaption to local
technology.

Challenge cross-plant learning
when mature

AMBS support capability is
key to support
improvements and develop
approach

Sunndal Aral Hgyanger Kurri  Slovaleo
Amperage 179
Current efficiency

Energy cons DC

Net Anode cons 1061 4,10 6,55
Gross Anode cons 14,49_
Serap rate baked anodes 028 Er)

‘Anode service (% total butts price paid)

Gross metal loss- Product 1 - 072 £33

Total serap rate- Product 1

Gross metal loss- Product2
Total scrap rate-Product 2

Fixed costs Plant KPI

04

TOTAL

Total BP Target

Link proactive indicators to
strategic target

Deployment to shift level

U
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We will capture more value from AMBS through digitalization

Digitally enabled
operational excellence

Operational excellence

1. More structured & prepared data
2. More involvement all employees
3. Better improvement work

Produchon My process ork
plan tasks

@ &

My calendar A* Myshlﬂ

Synergl Mamtenanoe My news
work

14
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Questions?




