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Opportunities for ,,Lean Mining”

Implementation in underground mining
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Agenda

1. Introduction
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. Acknowledgement of Room and Pillar
system

. Customer Requirements
. Waste Elimination

. Lean tools
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Introduction 1/4

Mind Set
People that choose
directions

Machinery
Engine that drive
the car
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Conception is equal
Lean Mining — Lean Manufacturing

@
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Machinery Machinery

Organisation Organisation

Mind set Mind set
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Introduction 3/4

Lean Mining Lean Manufacturing
Demand on global market ~\ /" Customer with his demands
Customer for standardise product and requirements
Producti Production rate is indicated Pull system indicates
roauction by technological limit production rate
Val Value is lowered during Value is added during
alue production process production process
Sustainability Unsustainable metal Levelled production
production
. . Hard to measure, not ease to measure and highly
Kpl O0Ss accurate occure
5

KGHM POLSKA MIEDZ S.A.
(1



Lean Development

Introduction 4/4

Toyota |,

Airbus/ Boeing
Sustainability

JIT & Jidoka < Alcoa

arrick

Rio Tinto

&

o Stability and Standardisation

<
2 4 6 8 10 12 60
Years since implementation
6

KGHM POLSKA MIEDZ S.A.




Avarious machine type
A ow TBF
A ow OEE

AComplex work schedule
Miscreet production

Mifficult to manage

Aigh reserves ASpread on large area

Aigh parts storage Adigh instability

A ow standardisation Adigh dependency

Mind set

v
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Acknowledgement of Room and Pillar system 2/

Technological limit for mobile equipment
Machinery ratio

5:1

Sandvik MT 720
20 h with 98 %

Joy conveyor
22 h with 98 %

8
12,7 Mg rudy z ZG Polkowice-Sierszowice KGHM POLSKA MIEDZ S.A.

2Na podstawie udziagu szyb-w w wydobycia ZG Rudna w styc_



Acknowledgement of Room and Pillar system 3/3 i,

- [}
N\

Low process SR
control
Working alone rather Low equipment
than teem work reliability
Discrete process Difficult to plan
Hard to measure Complex activities

Unsustainable

9
KGHM POLSKA MIEDZ S.A.



Customer requirements

Concentrator Plant
(customer)

g Better in long Better in
parameters
. i1 term short term
sustainability
Lower grade Higher grade
Product
quality
Bigger grain Smaller grain
Size Size
Material flow s Stream flow
(batches)

KGHM POLSKA MIEDZ S.A.
[ |






Waste elimination 1/4

High stocks
More vehicles

More people \

Now we can
see problems =

\
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