COMPANY PRESENTATION
2015

e

WARTSILA



POWERING A BETTER FUTURE SINCE 1834

« Wartsila has more than 180 years of
experience in power generation on
land and at sea

* We employ close to 18,000 people
across the globe/132 nationalities

« Every third ship sailing the oceans is
powered by Wartsila

« Our power plants produce 1% of the
world’s energy

« Services 24/7 globally, close to 200
locations in 70 countries




Financial highlights

MEUR 2014 2013 2012 2011
4 940 4 516
4 492 4 007

Order intake

Order book at the end of the period

Net sales 4725 4 209
Operating result 517 469

% of net sales?) 10.9 11.1
Earnings/share, euro 1.72 1.44

1) Figures exclude non-recurring restructuring items and selling profits
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Energy Solutions Ita
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Trieste Factory (2015)

CoNOR~WNE

Total area 550,000 sg.m

. R&D Laboratories
. CPP & Gear Boxes
. Finishing Area

. Cooling Tower

. Chemical Storage

. Heating Plant
. Water Treatment Point

. LMT Thrusters area

m
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= Manne Solutions
Headquarters and Offices . AV LA E
Human Resources = san g
Canteen ‘ LA -
Goods Reception and Logistics for production ARG
Services Logistics smE 0

Module Factory
Services Workshops & Training Centre
Big Module Factory

Assembly and Test Factory

WARTSILA

Transforming Station

Auditorium & Technical Offices

Covered area 155,000 sq.m




BEINEHES

More than 3400 MW
* 168 Engines

* 91 Thursters

56 Gear Boxes

- 16 CPP

Personnel
1260 Employees

Wartsila Product Portfolio
26, 38, 46, 46F, 46DF, 50DF,
50SG, LMTs, CPP, GB

Spare Parts
Wwartsila, Sulzer and GMT
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Wwartsila

W26
W38E
W45
WAGF
WAGDF
WS0DF

W505G




Wwartsila

Wartsila Steerable Thruster:
—  L-drive and Z-drive
— Fixed or Controllable Pitch Propellers

—  Customized arrangements and CFD
design

— Diesel or electric drive < 5,5 MW
— Underwater Demountable
— Ice Class available
Wartsila Retractable Thrusters
—  L-drive and Z-drive

— Retraction system with cylinders or
spindles

— Electric driven £ 4,5 MW
— lIce Class available
Gear Boxes:

—  Single or Double Input Gears
<25 MW

— Horizontal and/or Vertical Offset

—  2-speed Gears* <13 MW

— PTI/PTO/ clutches options
Propellers:

—  Wartsila customized CFD design (4/5
blades) > 1 MW

— Bronze and Stainless Steel Controllable
Pitch Propellers

—  Stainless Steel Built-up Fixed Pitch
Propellers

— Ice Class available

<

to allow multiple operational modes or reduced transit speed at high efficiency WARTS”_A

* 2-Speed Gears provide two selectable propeller speeds at 100% engine speed




MARINE SOLUTIONS SERVICES
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Wwartsila

Sales & Sales support to
owners and shipyards for
marine solutions in Italy,
Malta, Monaco and the
Balkan area.

Project Management for
marine solutions.

Solution Engineering for all
Wartsila Italy products
portfolio ( 2T excluded)

Sales and project
engineering of gas fuel
systems

Engineering support for
propulsion products

Delivery Management for
Trieste products
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Wwartsila

Wartsila power generation
solutions in ITALY for land
based power plants

Energy Solutions markets
and sells:

Power generation
equipment

Power generation
systems

Turnkey power plants

Power generation
operation and services

Solutions are based on
Wartsila prime movers for
power plants from 1 MW up
to 300 MW

Flexible base-
load power
generation

Grid stability
and peaking

Oil, dual-fuel
and gas fired
power plants

power plants

Liquid biofuel

Industrial
self-generation

Solutions for
the oil and gas
industry

Combined heat
& power plants
(CHP)

Flexible grid
stability power
plants

WARTSILA



WIT Energy Solutions Offices Q
WIT Service Centers O

Power Plants
NG [9)
LFO o
HFO PY

Wartsila Italia power plants Mix
Engines: W34 (9L, 16V, 18V, 20V)
W20 (6L, 9L)
W32 (6L, 9L, 12V, 16V, 18V, 20V)
W46 (18V)
from 1 MW (Treviglio) to 1220MW (Monopoli)
ED,EEQ and EPC solutions
Natural Gas, Vegetable oil, Diesel oil, heavy fuel oil




Crude Palm Oil World’s Largest plant
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Wartsila’s CHP solutions — Linate Airport Tri-generation
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Wartsila’s CHP solutlons — ENI Headquarters S. Donato-Ml
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FANTONI POWER PLANT (3rd) 18V50DF
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AGAM MONZA 2 x 9L345G .
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Wwartsila

In the marine and energy markets, Wartsila
services supports its customers throughout
the lifecycle of their installations by
enhancing their business, optimizing
efficiency and performance. We offer high
guality expertise as a

supplying components/spare parts (not only
for Wartsila applications)

long-term maintenance contracts

reconditioning

modernization solutions for propulsion
systems

environmental solution in compliance with
the latest legislation

Extensive training offering for ship and power
plant operators and Wartsila's own personnel
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Smart Power
Generation

.‘ |

The transition to sustainable
and modern energy systems
drives the demand for smart
power generation.

Gas as a fuel

Economic and environmental
reasons increase the growth
potential for gas solutions in

both end markets.

Environmental
Solutions

//'\_

Environmental regulation and
increased focus on optimised
lifecycle efficiency create
demand in the marine
industry.
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USE OF DYNAMIC SIMULATION IN
ENERGY INDUSTRY: SOME REAL
CASES IN WARTSILA ITALY

WARTSILA



Summary

| will show a catalogue of simulation in Energy industry, developed
through real case experience and various types of simulation models.

With the aid of simulation our Company has been able to:
— design efficient production and business systems
— validate and trade off proposed design solution alternatives

— troubleshoot potential problems

— Improve systems performance metrics and consequently, cut cost, meet
targets and boost profits.

As important as simulation results, we got additional benefit through
building up the model:

we develop the capacity to capture the functionality and the relevant
characteristics of real systems and facilitates system knowledge, analyses,
Improvement, and optimization.

&
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 Is cheaper and more safe to test out scenarios on a
computer than to do them in the real-life system:
— Modify an existing plant is a fast, one shoot, expensive project
— fix the design in the planning phase is cheaper than fixing a finished
under-performing plant

&
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* In some cases, it iIs not even feasible to observe the real-life
system (i.e. when we simulate something that doesn'’t exist
yet):

— Planning a new 100 M€ production facility, would you rather just
design, commission and see how it performs, or better simulate it to

see how well your design works?

WARTSILA
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 In normal industry no simulation is (economically) 100%
accurate:
— simulation model is (considerably) simpler than the associated system
— simulation model contain a number of assumptions

— simulation model very often is based upon incomplete or uncertain
data (garbage in, garbage out)

— simulation model may even contain bugs or logic errors
— the effort to obtain a higher accuracy is not economically useful

&
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- There are many tools you can use to simulate
* My recommendation is to use a simple tool

— Easy to built the model
— Easy to use and program
— Easy to analyse the output

* In our case we use WITNESS Software (© 2014 Lanner

Group)

27 owartsila

WITNESS PROFESSIONAL
PROCESS SIMULATION
SOFTWARE

AN astablished o
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» Simulate to design a new factory to produce Diesel engines

- Simulate to innovate or improve an existing maching
workshop for large components

« Simulate to support the production flow improvement in
Watrtsila Italy (from 3 to 1 building project)

. _ . . WARTSILA
28 owartsia Doc.ID: Revision: Status:



* Scope was:

— to evaluate if the number of overhead crane and production cell was
sufficient

— to evaluate the overall utilization rate of cranes and assembly stations

WARTSILA
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342 35415 | 44 15 |
60,5% 39,3%

3+2 3,9+1,5 4+1 4+1,5

1% | s0s% | 633 |

e e
;;’;’iiﬁ:}f ﬂﬁ:iﬁ#'&ﬁfg:ﬂw;::" 08 INerR s 3 Bottle nack inWAG main « In 35415 and 4+1 6 simulations, the preparation station and to a lesser exten painting
. boltle h station has a high busy level due to the input rate of engines.
in Eu:"m};%:“ﬂm &h,m‘;?t:&ﬂgrmnmmﬂmm-nr A sew Furthermore, if we observ the preparation working time of engines we can perceive that
bi_hesvy_46 has a large store rate. W46 working time in preparation station is greater than W26/\W32 working time,
- - (3,75-12,5)hours against (30-36)hours so when W46 arrives in preparation station,
« In the 4+1 simulation the Besy percentage of VW46 main assembly is low 55 we could think it employs the activityfor a long time o _ )
fo increase the WG input rate - These are the reason of storing in bf_prep, especially in 4+1,5 simulation.
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32

how improve the production level in machining of large
components

— 14 working cells: according to AS |5 layout
- 2008 production plan + warm up period: 1 year of production o
— Arrival date: 6 weeks before due date date oo =

? Il:"l ] ‘ " .- ' ~ - 4’ "- ‘ = ' E .::-- ; .i ’ :,
Factory layout _ 0
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* In this case was possible to improve the accuracy of the

model by using historical data

Output
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Delivery
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- Because of good reliability of the model we decide to
Introduce also ‘incidents’ in the model for the main machines:

— utilization rate with triangular distribution for MTBF and MTTR of main

machines
— Non conformity in production: distribution according to historical data
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- We simulate 5 different options (Case 1-5) with different CAPEX, different
efficiency and resources
 Output resuits

- we selected the ‘low CAPEX’ case and

— Increase resources in manual activity an

lization % on

— reduce waiting time
— use few (selected) machine in 2 shifts :
advance and detail planning of and all a« =

[wtlization @ en shaty
pRESS THST  [oraloN
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2016 WARTSILA ITALY
‘FROM 3 TO 1 BUILDING PROJECT’
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* FMS system

* Phase Array Ultrasonic system SIMULATION

* Internal logistic flow Simulation_1B

WARTSILA
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39

Obijective: evaluate different scenarios of number of
tools/pallet and storage locations in the system, in order
to define the most effective one

In_scope: define production output and machine efficiency,
by optimizing resources

Basic assumptions: max output condition only considered
(no disruption taken in consideration, such as breakdown,
failure, absenteeism)
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SINGLE RUN INPUT:

.
Is Cycle time
(— varlables) — o = W T faga Itk AT e
— OF OF O- O-00 = & o
- — = PART2
Tools number — : e
o
Prova53 | 41 7 5 7 a 7 a a 3 I ROBOT 3
Provasa | 39 6 4 7 4 7 4 4 3 . [ -
Prova55 | 36 4 3 7 a 7 a a 3 =
Provase | 26 |4 3 [ a ER 3 3 2 """ T
Provas7 | 21 3 3 3 2 3 2 3 2 o ‘
s N R T
Prova 59 6 a 3 2 a 3 3 3 - 0,50 0,25 0,25 0,15
Prova 60 6 | 4 | 3|3 [ 3|3 [3]s3 = = = . ooy L 00 -
Prova 61 5 5 3 3 3 3 3 3 A Ll u’lu 0'10
Prova 62 6 B 3 3 3 3 2 3 - = = e g =
PLennis Cllallollallolalalsd e 015 010 010 005
|Prova 64 6 3 5 2 5 2 2 3 an - 0,00 0,00 0,00 0,00
by 945 | 700 | 700 | 300
14 -
. . :
Working shift FEETSERE IR P :
art arrivals sequence
wr 182 .
e e i e 2g -
: (= production schedule)
Prova Risorse — N . JE T TR — -
. — e e
Prova53 [5gg2t, 2ga 1t EEE'!IE'EEEiEEEEiF:I = N B
Prova54 |5gg2t, 2gg 1t b '
Prova 55 [Sgg 2t 2gg 1t e i i
2 B H
Prova 56 [5gg2t, 2gg 1t 1 1z =
Prova57 |5gg2t, 2gg 1t 1= i b
Provas58 |5gg2t, 2gg 1t = o
Prova59 [5gg2t, 2gg 2t = W
Prova 60 [5gg2t, 2gg 2t =i i
Prova61 |5gg2t, 2gg 2t = o
Prova62 [5gg2t, 2gg 2t = =
Prova63 |5gg2t, 2gg 2t pet] -3
Prova64 [S5gg2t, 2gg 1t
OU I PU I . S : : : |
L] o o o ct - < o
—_— rosoTsaure K Ei28 N A A P B T = AT o0 | oo | s ow [ 55 [ |
[Prova a1 [ridotto TC ROBOT 7ee/7 1010+10gi0mo F7 I I T 6 [o| 2020 oooals| son| o1y (o[ 293 2003 86 2055 [
3 [Provas 101 ~ [a PR I ) 3 o[ o oous] s 2s] T 23 230
roduction rate o ogers] 3 [ [z g o O e R i
- z i
rova 48 [Ottimale Lonoaogomo | S | s [ 7 3 N 5 BT E I x 187
oge . rova 9 [Otimale S 2, 257 (5A 10110+ 2 > [ s 1o [ PO N s ) BT Y EGE T 63 575 ]
Resources utilization - — - ——
[Provast Sge2,2g82t | a4 [a I Y 2600]+ | 2100] 2100) EE E 8750 | 8542 7907 v [ 8e [ v |
[Provasz. Seg2t2m1t ’.m.m.w 0] c e 7 e 3 (5| amso| aasols| —aae0| acd] B 200 w378 | 8393 | seor | seer 7351 1 [ 780 [ 208 |
Storage space needs B e === :
g p SIMULAZIONE __|sgs2t 2gg1¢ o [a 3 2182139 1281] o] 2568] 78 7
rovass £ P 21552200 | 159 T I B N O ™ 3
lProvass — e
=)
40 o wartsila Doc.ID: Revision: Status:

GENERAL INPUT:




1. We will invest in automated phased array UT equipment for
all steel parts to detect material defects (9 different parts)

2. Parts are produced in house and from subsupplier with
different process:

« Continuos flow
e Batch production

Total volume: 16000 parts/year: How design WAREHOUSE before
and BUFFER after?
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- Storage needs are highly impacted by low rotating parts (component) but those
could be managed as special events

* AUT inspection batch dimension could be reduced from 50 to 20 pcs without
impacts on the storage needs and machine performance

« Setup times and calibration time can impact on machines productivity and so
increase storage space needs, in both the buffers of the machine.

*  The more representative results to dimension the buffers are:

« Before AUT: 49 pallets storage places (or 170 pcs)
« After AUT: 95 pallets storage places (or 330 pcs)
* No special needs for rejected parts if checked regularely

&
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Simulate the traffic of forklift
inside the factory in the new
configuration (2016)

« Goals to be achieved:

Pallet stock in warehouse at
the end of a working day -> 0

Average pallet delivery
maximum delay = 1 day

% Forklifts loaded > 30%

% Streets filled and blocked
(jamming roads evaluation)

Daily workload (balanced)

Explore different scenarios
(time frame)

© Wartsila
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forklift d_percorsa/anno | [] | %usage gg_lavorativi/anno = 222| - ¢

forklifts (3) 11872874 m | 60% nr°_motori/anno = 158| -
fork_help_1 3051660| m | 27,87% Km/gg= 80,0| km
fork_help_2 1936541 m | 12,24% Km/engine= 112,4| km
fork_help_3 901517 m | 5,16%

tot 17762,6( km

forklifts_usage forklifts_help_01 forklifts_help_02  forklifts_help_03 transfer

Bl Loading/Unloading
' ‘ ‘ ::te_dused
v v v  Utilization rates forklift:

3 forklifts at 100% + 2 forklifts
L P at 25% (for peak load)

forklifts

gg_in_mag . o ong
24208 transfer a5z > fork  Sfork Only 1 road critical (one way
0-1 25700 92,88%|Loading/Unloading 14,04%| -> 187,01 561,0 h
£re8p 12 1700  6,14%|not_used 4034%| -> 537,33 16120 h mode)
18900 2-3 270  0,98% 0,00 0,0 h
16208 27670 e Delivery to workshopin 3
13500 A .o .
o el 4 specific time frame (6-8, 12-
10800 [used = | 27,87%] - 374,6 h

14, 20-22)

forklift_help_2

2240 [used = [ 12,24%] - 164,6 h
2700
o forklift_help_3
4 |used = | s16%| > 69,3 h
27815 h
ore tot di diponibilita 1 fork= 6%222 1332 h
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- Simulation is powerful tool to analyse performance of a plant
and analyse alternatives
+ Simulation bring additional benefit:

— analyse and understand our real process (system)
— understand parameters and elements that influence the system

Increase overall knowledge of the process under
simulation

&
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- To get better result in simulation we need to spend more time

to:
1. analyse the system to simulate
2. check the reliability of the model vs the real system
3. built the model
4. analyse the result and fine tune the system

&
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END

“Is very complicate to estimate, specially the future”
Niels Bohr

“Study the past if you want to predict the future”
Confucio

Thank you and visit us on
www.wartsila.com
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