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INTRODUCTION TO NIKKELVERK...



? Where are we?

GLENCORE

Copper
Zinc/Lead
Aluminum
Ferroalloys
Nickel
Iron Ore

Energy

products

* Coal .
* OIl

Grains
Oils/Oilseeds
Sugar

Cotton

90 commodities

Revenue $177,4 bn (2016)

EBIT $ 3,9 bn (2016)

155 000 employees (incl. contractors )
90 offices and 150 operational plants
More than 50 countries



Q’ Nikkelverk refinery is the final unit in
@9 Glencore s Integrated Nickel Operations

Canadian Glencore
Nickel Mine Feeds

Sudbury Smelter
Canada
Urban mining:

Batteries, Catalysts,
Scrap Metals, Residues Third party Norway

Intermediates
- Ni matte
- Residues

Nikkelverk Refinery

GLENCORE



._) General information
‘N B S

e Established 1910
e Kristiansand, Norway

 Western worlds largest
Nickel refinery

* 1SO 9001, 14001, 50001
and OHSAS 18001

550 Employees

e e

* Main products: Nickel,
Copper, Cobalt




‘_) Who we are-video

INB S



NBS 2017 v lav.mp4

WHAT WE DID...



‘0) Need for change
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10 Example — firefighting

* Firefighting and instability

* Low degree of operator involvement
* Lack of systematic improvement work
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‘) Opportunities to improve performance,
®> understanding the current situation

o

| "”Red uce firefighting P M gcrgfbgthen prior.i;ﬂg,sjg’gjg?-; »

Increase involvement

05/12/2017 11



Q’ Introducing Nikkelverk Business System

Nikkelverk into the future!

/12/2017 12




._) Our NBS journey
NBS

_m
2008-2013 Secure our “platform” A %
e Building stronger safety culture N \?w = (“Q,
In-house competence in lean tools and methods @ @

2013 Establishing “Need for change”
* Management ownership to NBS
* Union ownership to NBS

2014 Pilot phase
* Starting NBS pilots in the Nickel department
* NBS leadership training
* Visual targets - Nikkelverk
* Tracking and recognition of improvements

2016 NBS roll-out
* Development of NBS School
* Setting expectations for all departments and
transfer of NBS ownership to line organization
* NBS principles being applied in all departments



http://nikkelverk/portal/hb/Bilder/HMS/Symboler Livreddende regler/hengende last.png

Q) NBS vs former Bl initiatives
N B S

Nikkelverk Business System
Guiding principles
Enabling full participation in process stabilization and continuous improvement
Efficient use of proven tools and methods

Value stream mapping

“LEAN”

05.12.2017
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‘) Nikkelverk Business System
B S)

@ 0 0 @ Challenging and motivating targets

ENHETS- PERSON- ALVORLIGE TOMN MIKKEL
KOSTNAD SKADER KUNDEKLAGER PRODUSERT

PRINSIPP 1 PRINSIPP 2 | PRINSIPP 3 | PRINSIPP 4

@ @ @ Key principles (that are mandatory to follow)
Team

Forsta

HMS

Sikkerhet- Apenhet - Nytonking - Enkelhet - Ansvarighet The foundation: safety culture and our values

15



HOW WE DID IT...



.) Application of NBS for our critical
SO0 Processes

———— . Activity .

PRINSIPP 3 Basic design

@ Connections of the system Standard
| ’ method
. Flow & execution
Developing /

Prosessfokus the System

@ Continuous improvements

apuny

S.SpearandH. Ken-t Bowen, ‘Decoding the DNA of the Toyota Production System™, T (R ‘
Harvard Business Review, Sept-Oct., 1999, p. 96




.-) Involve to drive performance
5S

«Living» Standards Continuous Improvement - Involvement
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Leadership Development — Practicing SOP observation in
the Nickel Department
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Q’ A clear structure and arenas for
continuous improvement

1
Hands on local process
competence and
experience.
Day to day improvements

Cross-discipline process
competence
Development of best
practice

Effect on improvement culture

Specialist process
Competence

Involvement effect




._) Introduction of Critical Process Teams

Team organization
* Shop floor participants (always)
 Multi-discipline teams

* Supported by staff functions as
needed

* Clear mandate, measureable
ta rgets a nd a | |Ocated resou rces Stor variasjon pa kompetanse og Arbeidslagene jobber likt Alle jobber pa beste metode og

utfgrelse utvikler denne fortlgpende

* Focus on improving SOP’s for the
«critical processes»

05.12.2017 21



‘) Focus on the details to get our
@09 processes under control

Sy ',

Cathode quality

Housekeeping on S
Flow

Process
Stability

05/12/2017



Q) Improvements made by the
@@ Nickel Starting Team

BEFORE: many cathodes aligned by hand after AFTER: Now cathodes are automatically
insertion. aligned during insertion by the crane

Better alignment is a critical factor for good current distribution and uniform thickness.
Uniform thickness is critical to making a good starting plate for cathode production.

1 Million euros saved by improving critical drivers

05.12.2017




‘_) Clear Customer/Supplier connections
INB S

R

RN AR AR NN NN RN R RN RN AR R RN RN RN RN RNy

.
.

.
.
.
.
- L Py

Avkiare forventninger mellom de aktuelle avdelingens
F —_—
T of W avd hovrolee Pragree Lgethhom o sk Mipele & suverig lor # svtee Mgm (00 of 2 he bver m
:"""' am avtaten o1 apptyr poratae -
R —p— Joetie geres | partaiake og tryase o #vek bie serva Dl €F toors metene o svhires de o m
J et @ 000 eher (0 pd purative Jrriue ragd wor er e e B A Ly e g AR e T gl —
Pormser peger for Siacbotayserre. e
Lewerande mtade mellom
-
b
STV ) ’
24 hr drift El-Rens S Nikke! elektrolysen
=y
y J
3  EREREEEEEECELEELELEEEL LK
Cicrobtt Wt bt wec &3 Wereordre mho W |Logane of (slges Seghg cavt (acabyemans [ arih D e wMetatory | g_z
styrhe B g e e
py— §
Tk St awvw fra bjereordre utiert) ’f o
1y
et ¥ i 4 G v D401) B3 Miavwordon whiside fatges L0516 B bems of 5h ) 25 43
0o v hrvart skt i @ 158
et 01 |4 Gut awwik (LY) b jereerdre whnide folpes L 4t 0 e o skt EX ;i :
099 v et kit = 55 e
Shusrening stiort i oroondure pb 3002 trkeme? | Sewh tapporimes o seste sl | haggbol og (118 #rik Dess v bt 55 Ry 1-2
wn |
[ badacioncioniod stfert B2 peocedyren? ov. fdl reftec drnkts 11 mekanst of foemawn DA er B-les wchft gl 18RIk
Deimoise (Aged] s  reppenwe ) i E] 2 1
R R ] (8
| thegg wtiorer M chhrobnen sebsbmymmttontrid | |ubebes ol siede M evdeing %3 i;' 5 r;‘;, %
o e I (20 L
F i bage 1D Thelies B) el og Lortroiieres o nevie P ovieing =K ;; At
sxsert 03 smabyeerappert e tamber when? arsyrer spoort el Bl I
S It g e o At e " - e ] & I'E TREils _3
oA - Ingey gube wvoo aafrhe %) i

05.12.2017

24



Q) NBS — Kaizenboard
NG 5,

Gjere sin
jobb

Fortell om
Forbedre @ forbedringen
jobben

Improving is part of the job

- BUILD NEW CULTURE



Q’ Tell about the improvements
B S,

 NBS News (every week)

* Improvement of the
month (every month)

* Improvement of the
year (Leader- / Union
meeting every year)

05/12/2017

Q SO0 -NYTT ’

Sjevanns-siler

Vi har sett narmere pa

Erfaringene man gjorde seq 4
H2S04 var si gode al man v
til ny kyoler 63224

Rengjering av kjekre ar en ki
Erfaringens man har giort seq
alere har vamrt et okende prf
skfte av kjoler som reell seda
gir en rask indikasjon pa hva
Ved oky
matie m
Qlere o
skiel-g
gjere od
o bruk |
plataved
skpel-Nl

@® 0o -~NyYTT ‘

Manedens forbedring i oktober

| oktober ble det registrert 142 sma og store forbedringer. Vi har
et mal om 2000 gjennomferte forbedringer | 2016. Til nd har vi
registrert 1006 forbedringer.

Regstrenngene for ckicber er biitt giennomgalt av Nis Gjelsten
Harald Eik. Kai Johansen og Anre May Hagen

Gruppen onsker a fremheve Analyselaboratoriet og Elektro og
Automasjonsavdelingen som gode veivsere for bra forbedrngsarbed pa
Nikketvarket!

mvmlubomonﬂ Analyseprogram for sporelementer | ristoff

Dot or laget ry2 analyseprogram for sporsiementsr som sk tjares
pd ICP. Flare mar waert inmealvert | arbeidet of forbedringstavio o9

s POCA har vt brukt for 3 feige opp fremdefien. Oen nye metocen
glor analysen mer efiektra op enkdore. Et godk forbodingsprosiokt
med god inmvaiverng og fleming av slasng

Stve. Ase Aud. Melene, Tund og Cathane ec weldly formad med
remuistet av ferbedringen

Elektro/Automasjon: Forbedring pa stiger og utiansutstyr
Teamet hat jobbet prundg med & utilie on betydel g forbedring o sn

£8 stancard runct uiatyr de har. Flers har vert imvdivert og gennom y
denne [oRbingen 53 har Mman faR god cversie over stiger og utidnsursty
Dat or ogad utwhlet ot Accuss dutabase for & folgu cpp U,
Zontroiintiner og fed pa utstyret. Awkzande: Viesn forielior 3¢
forbedringen QIor ot et & 58 frvd Man Mot TIQOngeiy, M uldnt ustyy
or o det synigier bohov for mer utetyr

Vi gravderer med god NBS-jobbing.
APene Br srmurie op e A vt e’

92) 0 (0 X92

NBS-Scrteret
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.6)9 Step-wise improvement and NBS

N
Business

performance

Productivity

w‘e‘“e“‘

s e
('.t)t\"““‘o\I nes

Step-wise improvement

\ 4

Government support in energy saving program



SOME ACHIEVEMENTS



.\__: »

b NBS is giving tangible results

90,0
80,0
70,0
60,0

50,0

30,0
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Q‘
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T
2008 2009 2010

T T
2011 2012 2013 2014 2015

T 1
2016 2017 YTD

Sykefraveer Nikkelverket

5,8 2.9

o = N W £l w [} ~
I ' I I I

0,00,00,0

Y B o A .Y =3 S\ el O Al
B e I A L D e
\(QQ

m sykefravaer %

14

NBS and safety go hand in hand

12
10

2013 2014

Serious and critical complaints last 5 years

= 4 - Major threat
3 - Considerable aggravation

2015 2016 2017

Large quality improvement

Improved working environment and
well-being




Q’ Improving EHS and quality have a big
@@ Impact on cost

COST 75 — NIKKELVERKET

40000 100

Efficiency improvements 2008-2017E

90

30000 - Target
80 2017
Increasedcost B4 |
20000 70 -
60
10000 - =
E 50 .

L] Y

2008 2009 2010 2011 2012 m . 30 -
20 -

L1000 MNOK

10000 -
10 +
20000 -
Red uced Cost - Implen-wenting
30 mo . Lockedin

Updated 31.10.2017

Note: Actual saving adjusted for production and price adjustments Reported improvements




._) Other results...
NG 5.

“!Fltbl.rh}\ energi MWh/tonn Nikkel Energy saving in Nickel
tankhouse: 18 GWh/y

"l-rﬂhk -.-lhrr‘-:l ““hl-ﬂl \Mil.l

o

600— 0 T m}' mpnan 28
2 yeme 1y

Production record ! 92,7 kton Ni
Zero harm in Nikkel tankhouse
2015/2016

ENOVA

Total of 50 MUSD in
committed funding

= b 4
NBS Academy

New SOPs Improvement of the month

Improvement of the year Quality Director Harald Eik

Designated as the year's quality leader 2016

05.12.2017



N
LN

_) NBS — People development!

Only people can identify and solve problems

Continuous improvement and problem solving — great way to
develop people

More problem solvers = more problems solved ©!

Learning organization — competent and motivated people

05.12.2017 32



._) NBS School, foundation for training
N B S

5th class now being trained

Participants from all
organization levels

5 days (3+2) School sessions
33



HIGHLIGHTS AND KEY LEARNINGS



..9) Key learnings - Highlights

e Securing commitment from union and management was time

well spent
* Pilots for demonstrating NBS extremely useful

* Investing time in sustaining new structures was a key success

factor for building improvement culture
* NBS training was important to build momentum

* People-involvement, visibility and ownership are key



. What would we have done
oo differently?

Comment from Nickel tankhouse Superintendent:
— «We should have started earlier!»

* Could have invested more time with middle management
— Leadership training — leader as coach
— NBS understanding in practice

 More coaching in the implementation phase
* Stronger effort earlier on cascaded targets

— Increase understanding for the need to change
— Management by objective, with a reqular «target resetting process»



Precision
Discipiline

Gjore sin
jobb

Fortell om
Forbedre 1 forbedringen

* Do the Job

* Improve the job

 Communicate the
improvements

NIKKELVERK

A GLENCORE €COMPANY




Q) There will be many challenges on our
@@ Way to operational excellence

to succeed we must make an effort!

) —
eeee—
e —
—_— e -
. =
————————
—
 ——
e e =
I ——————
S —

/ "1_

I
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g.)@ What does it mean to “change a culture”?

.

It’s like making a new path
in the woods:

We have to walk it many
times...

...and let the old one grow over!

(Quote from Bjarne Berg Wiik)

Thank you very much for your attention!

05.12.2017 39



