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TPM explained
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Sensus 9%
4%

Suiker Unie

* Agro industrial company 26%

e Cooperative of 9.300 sugar beet growers
* Approx. 3.500 FTE ke
e Turnover € 2,2 billion (2013) 41%
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Sugar products Potato products Inuline products Fruit products
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SUIKER UNIE :

A ROYAL COSUN COMPANY IVIaIn facts

e 3 sugar beet factories

e Campaign 135 days + 30 days thick juice

. Slicing capacity White sugar
NL: 2 x 22.000 t/d 4.000 t/d
GE: 1x 12.000 t/d 1.200 t/d

e Total sugar beet: 7,5 million ton/yr
White sugar: 1,2 million ton/yr Energy reductiondSuikegrgt)Jnie in %
Raw cane sugar refining:  200.000 ton/yr _~ “"
Ethanol: 70.000 m3/yr % s
Green gas (digesters): 30 million m3/yr g %
¥ 100 gzg T T T T T T
£ 2NFTLRIII 2SN
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lé 60
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THE EIGHT PILLAR / PROGRAMMES

TPM
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TPM Loss & Waste Programme.
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Een Punts Les Suer unie

s Koekens stofzuiger. beschapving mstallatie. re-.
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TPM; what is it (about)?
Total Productive Maintenance (not entirely correct translation)

Maintain Total Productivity

All aspects in the value train and the business processes around it.
(raw material —> production —> logistics —> customer)

People; help them being effective.
Train and use effective techniques
Visual communication

Focus on losses (Zero loss)

Improve continuously and maintain

All levels and all departments involved

Organise small groups
Make plan; select and coordinate activities.
ear down-drill from goals to activities
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TPM is (not) about

@ new stuff (although some will be needed)
Reduce FTE
Cost reduction program (although lower cost will be a result !!)




3.
*ETPM Basis: Clean —out & organise

Separate, sort, clean, order, standardise.

Visual management.

Search time
reduced 20%
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SUIEIAUtonomous Maintenance:

Objective:
Make operator feel responsible and care for his machines
Instruct and develop operator to be self reliant (within limits

7 step plan:

1. Bring machines in ‘good’ condition

2. Find-solve polution sources

3. Create ClL-list (Cleaning — inspection - lubrication)

4-7. Standardise maintenance and educate
operator to maintain his machine

‘TFUI'KER UNIE




Effective Maintenance

Often incorrectly called: Planned Maintenance

Objectives:
1) Increase availability of machines for productlon
2) Increase maintenance efficiency =

Organised in 8 sub-pillars and 4 steps

Increase Equipment Availability

Maintenance information system

Spare parts control

Maintenance skill education

Reduce Costs

stablish maintenance planning system

upport for Autonomous Maintenance

Maximize Maintenance Efficiency

>
)

Research into predictive maintenance

Lubrication management

)

ero breakdown activities

Maximize Output
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Effective Maintenance

All well known maintenance activities =
Use proven and effective techniques (often 5|mple and easy)

- ABC ranking of equipment 8
- Measure MTTR — MTBF we | A [re——
- Analyse breakdowns —> zero loss activities | = |-@ sz
| g ——
Assist and educate activities by operators e Q) R
Just start and do it ! “ K - J

Operator 40 % Mechanic 60% Our Challenge:
: Maintenance cost 2% on invested capital
Up time 25% increase, OPE expected 98%

Equipment dating from 1950 -2014:
Rotating 1.400
Vessels 210
Buildings 200
E&I I/O  22.000 -
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:::.-, =, 14 stappen

Focussed Improvemen

Everyoneis involved in
finding and eliminating losses

— — | . - |

> Losses are mapped - visualised [ C

Improvement techniques are set-up and trained
to work force (Kai-Zen).

>  Selection of losses to solve, organise resources, time and
means -> go for zero loss!
> Kai-Zen activity list — follow up — tracking of losses solved

4,5

35 1

2,5 1

15 7

05 1

Potential :

Typical losses found when starting TPM; >30% of total operating cost
All departments !!

Beside operations, large losses are found in business processes (Office !).

3111-f

OPE Energy losses

Quality ~ Sugarlosses  Standard  Externalstaff  Failures Utilities Sickleave
products number staff

H2010 112013
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Loss/Cost Matrices
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Losses campaign
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Further investigate 4
and down-drill to €——=

Kai-Zen activities 1
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WY OPE (Overall Plant Effectiveness)

OPE % per year @ 25.000 t/d / OPElosses ™\
[
100 s ==== = =l I
. / =< 5 |
80 —— > S 1
70 / ~ ~ 4 I
~
0 — "\ ~, :
5o | Performance loss due to = |
40 — | capacity bottle necks 1, '
30 \\ y. [ :
o 11
ig OPE = Performance * Availability * Quality [ :
_ Lo
0 I 2013 I
2008 2009 2010 2011 2012 2013 2014 2015 I |
B Performance ® Avalability |
e e T OREresd R OO e e \‘\ = Quality 7
OPE losses as ton sugar not produced AN B
L - // . s
+ Every OPE loss is listed
/
/ by operators:
/
’ - type of loss
Availability loss - Equipment involved

B Performance loss

I
I
I
B Quality loss |
|
I
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Availability loss by reliability issues

Number of failures 2012

OPE Losses Beet Campaign 2012

3
: — 1600 /\\ Technical production
Beet washing drum oo | Uosses = Zero
20 x breakdown 1200
- =

4 ~\
%0 Technical production losses
60 -
“ | \_=24 hours production )
200 / \/
0 1 / [

repair Deviation \_shortstop Breakdown quality loss

Only tiny fraction of technical issues-
breakdowns is causing OPE
availability loss.

Losses:
Lost processing time = capacity Io;;s_

L &5 ST Repair work (time, material, rmqﬁ |
) : o B § ol il o S
B’ § TR _",_.;JEJUWQ sl e

&
130 ton, 25 longH24Nihe
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SURoot cause; Changing causes reliability issues

breakdown Phenomena Why? Why? Why? Action
. . Uitval Lekke banden Kapotventiel Ventielraakt de Andertype ventiel Terug naarorigine
Lea kl ng tl re Va Ive voorwastrommel [T I omkastingvande |— (langerdan,  — type
@ TWK origineel)
Kapotte binnenband Door wrijving tussen Anderevelg breedte Terug naaroriging

—+ binnenband en — danwvoorgeschreven |—H maatvoerng
buitenband

Band verliestdruk Niet schuimgevuld keuze ivm warmte terug naaronging

—H maar, — overdracht kern band — Schuimaevulde ba

Stikstofgevuld metwaterbakke:

Velg afgescheurd Vermgeiing & stress Leeftijdvande band Alleen gebruik var

)| (rudlinzlosseraaky | —y — enyelg ¥ niguw type velger
® band

Verkeerd aandraai- Juiste methode EPLmaken yoor,

momentIoegepast. —H onvoldoende bekend ¥ QanirEkkEn moers,

. \ H H =

lek door lekke band door meeloop wielstel  kapottevelg kapotte massief
Event sequence:
——— 2011 Replace drum, new drum 30%
campaign; proble i
2012 new tires (air filled, not right size wheel rim, long tire valve)
campaign; many tire leakages

Change = root cause

t + stiffer

Action 2013: Renew all tires to original foam filled type, correct rivh and
strengthened flange .

Instruction ‘how to place wheel correctly’
Result -> Zero loss Lesson: Focus on Maintain, no changeneering;

A

i e -

A H:,
Yids 7 S a:’rw..w A
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Objectives:
Opstartperiode
T Doelstelling P £
w
w
o
g: ﬁ ﬂ ﬁ Op te lossen Tijd
= B . problemen
a3 8 s 3
@
I
° 5
l (5] Overdracht

Early Management

Vertical Start-up
Maintenance prevention (standards)
Reduce Long Term Cost of Ownership

#op te lossen
4= problemen

w
w
o]

Opstartperiode
Doelstelling "’W
~ =4
Vertlcg,&/
Opstart
.
Problemen ﬂ ﬁ Tijd
Overdracht
o %
[t
e 3
o) o 8
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EM example: Renewing sugar co

Old system:

4 lines with coolers, 50 yr old

Very complicated
high operational load

reliability risk — maintenance

Safety (Sugar dust) —

— 3

New system objectives:
high capacity (4200 t/d)
high availability (98%)
SIMPLE and robust
acceptable cost
according Atex etc.

Keep up and downstream two lines, limitéd c

DROGER | | &,
,,iq
DROGER

ling line

=> Final choice 1 line with horizontal cooler (BMA) for 200 t/hr
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Availability screw conveyor taken as @ 99,5%

SSUKER (8 ance of design on availability

Main options Simplicity # machines | Availability
for sugar @ 200 t/hr
transport (calculated)
Minimal design Very simple 10 94,4 % Lowest
1 line 200 T/hr
Minimal + bypass Simple 13 99,4 % + 3%
1 line 200 T/hr
2 lines 120 T/hr Medium 19 95,6 % +10%
1 horizontal cooler = complex
2 lines 100 T/hr Complex 22 Ca. 90 % +30%

2 vertical coolers

Availability calculation:
Series Avtot=Av1*Av2

Parallel Av tot =1 — ((1-Av1)*(1-Av2)) ie ; Av parallel machines = 1-(0,02 * 0,02) = 99,96 %

ie; Av two machines in series =0,98 * 0,98 =96 %

Chosen

cooling
machines

e e
Al
.*I .# ;
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SUIREEYT 2012 Succesfull start-up

Largest BMA horizontal sugar cooler (200 t/hr)

e Fair vertical start-up

e Availability, capacity and quality as expected

Be aware of reliability - availability issues in suppliers
equment de5|gn| Often availability low as 95%.




Thank you for your attention!

| ) = . ‘ : - | f
e
4 "_" . i L% \



Mini Kaizen u-mkumg
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[Type hies het onderwerp van de keizen
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1. Probleem (het Fenomeen)
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Kaizen Techniques

7. Check

B B kgl e ko e g b
12 ok e e
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14 stappen

e g e

o

1. Fenomeen

Het fenomeen komt bij alle ploegen voor.

Wie?

Er worden vonken waargenomen en
Wat? de emissie van (suiker)stof is groter dan anders.
Bij diverse sulkertransportweaen en stortpunten.
Waar?

voor (lage relatieve

AN Komt bij koude
N: ? aav lage
Hetis meerdere keren voorgekomen

Welke?

amdat vonke:
ving san varhoogde kan op Stoexplosies

Tevens ontstaat meer spilsulker en worden meer uren besteed aan
schoonmaken en herverwerkingskosten.

is

Hoe?

2.Team N0 1. Organisatie*
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1000 kg big bag.
Positioneren big i
psgirde 500 kg big bag

nstaliatie te hoog

Big bags met
inliner zijn bastig
tebevestigen

Bavastgen
lussenvergt

N

&

~

Hetbedienen vande big bag

Kieine lehaams-
lengte maakt
bedienen moeisk

& &

installatie levert fysiels
Kachten op bij medewerkers

K

7. Check afwijkingen t.o.v. basiscondities =

Fenomeen  Waarom? Waarom?

Waarom?

=/

Waarom? Aktiepunt

Lekie banden

Uival
veorwastramme!

Kapot ventiel H

Vertel raakt de
omkastaguande

“Ardertypevertel Tervgnaer onginee!
type

Door w “Andere velg bresdie Terugnaar ongnele
ussen banentand danvoorgeschreven maatvoaning
”

Kapotte banenband rving
[
en butentand

H

masr et ke
Stistofgevu ey

Taseneve H

Hergebru ovde

orgineie veig

Doz swnrurare
crastoondit mkeﬂ mn..m

‘{ Kapot mesioopstel

Speing op de H
asdompen

hgevoud ma.
40.000 draaiuren

Equipment rummer
il

Ook riet i PO pian pnemen in PO pian

'I Ve patmassave va um:uww Vermosing & stress Leaftid van de band Aleen gebrudk van ‘
I_.| enveig H meutypeveigen
tang

Verkeerd sandraai- | [

Justz methode EFL maken voor ‘
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TPM implementatie

TPM Management

- Kwaliteits-

& onderhoud =
e o
2 =
= S
= &
< 5
= . =
s Autonoom Gericht Gepland

Onderhoud Verbeteren Onderhoud

Veiligheid, Gezondheid

& Mileu Training & Opleiding




