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Elevators door cost accounting process and toaldpment

1 INTRODUCTION

KONE sells, manufactures, installs, maintains amtiennizes elevator
and escalator products while maintaining automdtors. It is known

worldwide for having the most innovative produatsl gervices and is one
of the global leaders in the elevator and escaladustry. KONE also

offers the most developed elevators and soluti@msnfaintaining and

modernizing them.

KONE was founded in 1910 and since then it has laelyyal partner for
customers. KONE aims to provide the best user éxpez by developing
and providing solutions which makes the people fiowbuildings run
smoothly, safely, nicely and without delays in theore and more
urbanizing environment. KONEs sales were over bohileuros in the
2010 and the amount of employees were around 33 800

The key customers for KONE are building contractémsilding owners,
facility managers and developers. Architects, auties and consultants
are also in a key role in the decision making pseaegarding elevators
and escalators.

KONE has segmented the markets by the usage diuilding. The main

segments are residential buildings, hotels, office$rastructures and
medical facilities. KONE also services special ésgike leisure centres,
training centres, industrial properties and ships.

KONE has globally hundreds of thousands of custeraad most of them
are dealing with the maintenance section. The Masnice section’s
customers include everyone who has a contractm ffmse who own a
single building to those who own whole hotel chalRONE has over one
thousand offices around the world, eight facilitiaed seven global
research- and product development centres. Theghaeedrs of KONE is
located at Helsinki.

Special doors are designed and cost calculatecebignl engineers at the
Deco-department in Hyvinkaa. There are very marfferdint kinds of
solutions for doors to both marine- and dry landesaand thus there are
also many difficulties when handling both enginegriand cost
calculation successfully as a part of the wholegss from the customer’s
needs to the manufacturing of the elevator.

The target of the thesis is to investigate the aosbunting process of the
special doors. As the current state of the processbit in the twilight
zone it should be defined. At the same time thellamges and the
potentials should be described. Weight on thisishissat the point when
the supply line receives the order of the elevhtdrstill everything that is
happening around that point is going to be desdriimeighly so that an
overview of the whole process is able to be forrk’@dNE wants as many
solutions to make the cost accounting processéleds possible. (KONE
website, 20.11.2011)
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2 COMPLETING THE THESIS

The thesis was mostly accomplished by interviewamgployees from
different departments of KONE. There were meetinggere only one
person was interviewed and meetings where more fikarpeople took
part. KONE made a list that included key personditdérent teams which
were wished to be interviewed first to get a gfidh@ process. First it was
just gathering some information about differentmisaand what they do,
but in a short while the big picture was able tofdrened and it was time
to get more deeply into the objective of the theSlsere were also some
organization charts and quality documents (KONEamet, 2011 &
KONE EDMS, 2011) which were a great reference tostperted.

The margins of the thesis were set to be from dymtion point of view
but for this to be mastered, it is mandatory to getidea what is
happening around it.

2.1 Starting the thesis

With this assignment it was very important to ceeatconcept diagram
about the interviews which was filled with new infaation whenever
such was obtained.

Interviews

v

How do they relateto BRterant Inwhich orderto
)

sach other? departments /

interview?

teams

v
Key persons

Y
Roleinthe team

Views/desires? J What is wrong with

the process? How

shouldit be done

>4
/ better?

Conclusions,
solutions, problems?

Picture 1. Concept diagram.




Elevators door cost accounting process and toaldpment

The interviews focused on different departmentsctwhare somehow
involved with the cost accounting process of thecsd doors. It is
important to interview the members of different dgments in some
chosen order. In this case the order was selecdtiat those who are
working in the early phase of the process werenvigeved first. It is also
good to keep in mind that the different departmeelste to each other in
some way.

Interviewees were mostly the key persons in tlegints, for example team
leaders with huge amounts of experience and knaeled the process.
This selection was made to get as much facts ashp@sThere were also
newer employees interviewed to get more wideneshdoanswers and
some different kind of approaches to the questions.

The main target of the interviews was to get ashmuaéormation about
that specific part of the process. Intervieweesewenguested to tell what
is being done wrong at the moment. With this infation it is possible to
come up with a solution that will ease everybodysrk. But it is also
needed to remember that if one comes up with aisolit might affect
another part of the process which is handled bythemodepartment or
team. Interviewees received a question list wefbtgethe interview so
that they could take a look at the questions inaade. The question list
can be found from Appendix 5.

It is important to keep in mind that when comingwiph new solutions
for one department, that they do not negativelgatfon other departments
work or transfer the responsibilities.

2.2 Interviews

Interviews were held from June 2011 to Decemberl2(dl of the
confidential information has been removed from thissis. It was shown
that some of the answers were from the developrh@atat of view,
which means that the answers were shaped so thattdrviewees work
would get easier. Some of the answers were mone fh@ organizational
point of view so that the possible developmentasswould assist more
the benefits of the organization instead of the legge.

2.2.1 Tender team

The tender team is the team that does the costiating of the elevators.
Interviews started there because they do the jdbrdgoroduction. This
was highly important when considering the creatbrthe big picture of
the process. Information which was gathered froesehinterviews was
mainly about the cost accounting process and themamication between
the design engineer and the tender engineer.

These interviews revealed that there are some m@Ejommunication
problems between these two teams which needed tdab&ed. Tender
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engineers were also able to give information altfeeiprice lists which are
used when calculating the costs. (Tender teanryvietg 7.6.2011.)

The tender team has their own rulebook called thgeBt tendering

handbook, which includes information on how the kvehould be done
and how the whole process proceeds. The Projedétigry handbook had
a big part in the beginning of the assignment asvidlves a huge amount
of information about the process. (Project Tendgritandbook V2.0,

2011)

2.2.2 Supply managers

Supply managers are the ones who lead the projaigply managers
have a budget for a project which they try notxoeed. It was important
to keep in mind when interviewing the supply mamaghat the ideas
about what is done wrong in the process are framthint of view where
the money is the most important factor.

Supply managers told how the door cost accountioggss affects their
work. From their point of view it is very importattiat the costs which
door engineers calculate for the tender engineerasaprecise and as right
as possible. If a door engineer makes a mistakleeirtost calculations, it
might multiply, for example in the projects withrdreds of doors.

Communication problems between the tender teamdas@n engineers
were brought up by supply managers also. (Supplyagers, interview
7.7.2011.)

2.2.3 Material management

Material management buys the material from differdactories.
Communication problems were brought up in this tedso but between
material management, design engineers and mantgestu

The material management team was eager to knowewther price lists

are based on. They also wanted some clarificatiork wo be done about
the change management and communication probletatedeto that.

Manufacturers should also use more communicatioltls o ease the

process when the production orders are done (Mat@anagement team,
interview 9.7.2011.).

2.2.4 Design engineers

From a design engineers point of view it is mogtamant to find ways to
make their work run faster and easier. Design egggiwanted to know if
it is possible to create an excel based progranciwhelps them to do the
cost accounting so that they would not need tothisgorinted price lists
and to make the cost accounting more reliable byrdshing the chances
of mistakes. It would also be very important to wnevhat kind of

information the material management team reallydadeom them when
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inserting the costs to the common database. (Desigmeers, interview
10.8.2011 & DECO presentation slideshow, 2009)

2.3 The big picture

After finding out the needs of the different teamgolved in the whole
production process a bunch of questions about tloenalies need to be
created together with the the possible solutiongHese. As the pieces of
the process have been organized it almost seemg l&cone big loop, if it
is viewed from the distance.

MATERIAL MANAGEMENT

DESIGN ENGINEER FACTORY SUPPLY MANAGER

[ENDER ENGINEER

Picture 2. Big picture.

As the picture shows, the design engineers workctdftender engineers
and material management. Tender engineers worlctaffeoth supply

managers and design engineers. Material managenvents affects

supply managers and design engineers. Supply menagwek affects

both tender engineers and somehow material managerieis also

shown that every team is linked to the factory. ©organization chart,
2011)

It is clear that it is very challenging to find alwion which helps one of
the teams without being a bother for the othergshay are all linked
somehow together. In this case the most effectiay ¥ to start to
investigate the possible solutions one by one.

2.3.1 Factory

As the manufacturer gives the price lists whichigiegngineers, tender
engineers, supply managers and material manageusenit would be
very important to know how those are formed. Do phee lists include
the raw materials price only or are the working rfsoincluded also?
(Interviews, 2011)



Elevators door cost accounting process and toaldpment

2.4 Problem solving

There were many e-mail conversations opened bettveeteams. Some
of the e-mails were intentionally made hazy so thavould open the

discussion to the next level. After a few conveos®t between the teams
it turned out that there are several things whigbrg team wants to

change. (Email conversation chains, 2011)

2.4.1 Communication

Communication problems should not be an issue wn @rporation.
Almost every team wanted to implement or updatédeawhich includes
contact information for example, who to contactife has a question
about product development issues of doors etcer{ligws, 2011)

It was shown that the communication problems gdiyanaed to be taken
care of.

2.4.2 Automation

Mostly design engineers and material managemenn teanted to

automatize their work more. For example designresggis wanted to have
a program which does the standard components grautomatically and

only leaves the custom solutions cost calculatiorthie engineer. The
material management team wanted to have a soldhah makes the
change management more reliable. Without automatitbe change
management relies too much on the design engiieriews, 2011).

2.4.3 Design engineers

The current state of the door cost calculation gsecwas needed to
investigate. The thing is that no unnecessary vetuld be done. There
are some quality documents which show the currete of the process
(KONE EDMS, 2011). After studying the documentsyés necessary to
start to investigate the process steps one by ondérg to remove all of
the unnecessary ones. There were a few points wbalted like they
might be removable but as a matter of fact theyeweat. Luckily there
were a few things that could be changed in ordendake the process a bit
better.

The reference library, the door cost calculatioedXile, repetition of
errors and volume effect are in key position o$ #gsignment.
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2.5 Reaching the solutions

As the interviews had been completed it was timgaanto the target of
the assignment and start looking for possible gwmist for different
anomalies of the process.

It all started by listing the things that are nond the way they should be
done. There were some key points, such as volufeetethe reference
library, communication problems, repetition of es0 change
management, production orders and price listsrteatl to be improved. A
few of these were as a matter of fact target iteimthe assignment, for
example volume effect, reference library and changeagement.

Another target of the assignment was to sort oatpbssibilities of the
current process. After getting into the processas seen that the process
is easily automated and that is a huge possibAityther possibility is the
highly skilled employees, it was shown that the oamication problems
can be diminished and turned into an advantage.

2.6 Final solutions

It was known since the beginning that finding pb#isies to improve a
process which has been valid for years is verylehging. During the
time the information was gathered it seemed lilezghwere many things
which can be made different when considered frommint of view. But
the truth was something else, while the knowledgéhe whole process
increased it was harder and harder to find theepedolutions.

Fortunately there were some key points which needgarovements,
some less and some more important. Almost the witdmer cost
calculation process became more time-efficient,dber cost calculation
excel tool was described and change managemenpra®sed to get
automated.
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3 COST ACCOUNTING PROCESS

The following headings will explain the whole presefrom offering the
elevator to the customer, the manufacturing ofnt dhe installation.
Appendix 3 shows more exact information about tloe@ss.

3.1 Process diagram

The following process diagram will give a rough kxation about how
the process proceeds from the point when the custanwilling to buy
an elevator to the point when the customer receithes elevator.
(Appendix 3, 11.12.2011)

Customer

'

Frontline

!

Sales Support

!

Tendering

!

Order

y
Engineering

!

Material Management

!

Manufacturing

!

Customer

Picture 3. Process diagram

Customer = Is willing to buy an elevator

Frontline = Offering the elevator

Sales Support = Helping the Frontline

Tendering = Pricing the elevator

Order = Order is received

Engineering = All necessary engineering will be mad
Material Management = Buys the material from mactufiaer
Manufacturing = Manufacturing, packing, freight
Customer = Receives the elevator
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3.2 Race for the order

The whole process begins when the customer’s Ingjldi reported to the
elevator markets. The same areas local KONE sajegpany, called
frontline, contacts the customer and offers KONElsvators to the
customer. The customer is now asked to fill in gmetemplates which
include information about the elevators and elavégpes they want to
their building.

After this frontline sends the specifications to IKP sales support which
forwards them to the right tender team to do theiny of the elevator.

(Tender team, interview 7.6.2011 & Project Tendgridandbook V2,

2011)

3.2.1 Tendering the elevator

Usually at the tender phase the specificationsaten the final condition
but they are precise enough for pricing engineersréate a competitive
bid of the elevator.

A tender engineer sends a bid to the customer #iedthat KONE waits

for an affirmative answer for the bid proposaltHé customer approves
the bid, it means that KONE has won that specifajgert and an order is
being created. Sometimes a customer may want to apgesign order,
which means that the customer buys the layout digsvof the elevators
first, and after that the customer decides whetigeor she wants to turn
the design order to an order. (Tender team, irdervi.6.2011 & Project
Tendering Handbook V2, 2011)

When the elevator is sold for some amount of mMOKEWNE agrees to
deliver the elevator with that specific price. Het pricing is made
incorrectly, for example the amount was way to,lese project will do
minus which means that the pricing needs to be deng carefully and
sometimes it is needed to be directed to the coenatesigners.

Tender prices have nothing to do with entirely tigbsts as it is almost
impossible to give an accurate cost at the poirgmthe specifications are
not in the final form.

3.2.2 Problems in door pricing

If some problems occurs when accounting the castshe doors, tender
engineer contacts Deco-team which is responsiblalfalesigning of the
special doors. Tender engineer needs to provideisgrespecification of
the special doors and materials for the designéhaothe cost accounting
for that door can be made as well as possiblerAlfie door has been cost
calculated by designer he or she will give the essimate for the tender
engineer.
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3.3 Receiving an order

After the order for the elevators is received KOMout team starts to
draw layout pictures for the project. Layout draggnshows all of the
mandatory components that are needed when manafectae elevator,

those are mostly about the hoisting function. Lagouncludes shaft

dimension checking which means that the dimensewashecked so that
the car and other components fits to the elevatell. wayouts also

confirm for example that the downwards orienteatésrare not too much
for the machinery to hoist.

After the layouts has been approved by the custamdrthe frontline
KONE listing team starts to list the elevators whineans that they create
specific order forms for all of the component greupr the elevator.
When the order forms are ready design engineersxplore those and
start to do the engineering.

3.3.1 Layout engineering

Layout drawings are made with program called Auth@dich is very

commonly used in 2D-drawings. With KONE EngCalcgyeon the layout

engineer calculates the forces mentioned earligyout pictures are very
useful for all component engineering because thoskides important
information, such as building interface and thermdimensions.

3.3.2 Listing engineering — creating an order form

Listing engineer needs to be very aware of evamglsicomponent that
needs to be put in the elevator. Listing engingeates an order form
which includes all of the information needed totlde precise engineering.
Listing engineers main tool is SAP(ERP) system whitre forms are
created.

Doors will be listed with 2 separate categoriesidiag doors and car
doors.

3.4 Door engineering

After the listings have been completed componestgaers starts to do
their engineering which is called doing the manufang documents.
Door engineers pick their own order forms from ®AP, which are
shown in picture 4. They start to examine whatditer form seals in and
after everything is clear he starts to draw thededepictures for the doors.
Drawings are made by program called KVertex — omanmple of
manufacturing drawing can be found from appendi¥ the door is very
special it takes much more time than almost stahdaor.

10
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Sales office BSL2 Hynk Cust service KONE Equip 11360978 RefNetwork 734530

Sales group 601 KONE Internal

PO Number 6063978 PO date  07.67.2011 Header sta

Request . d1v.dt 28.02.12  DelivBlock Bill.block  SalesDocTy YSLO

Sales Doc.|Item [Description Material EGp|Prod.Ord. |Started |Finished)Purch.Orde|Stat.d.d
{ 18205635 | 000010(Py33110-19 KM_MONOSPACE_SP  (0D9|In work |27.10.11 —
(18225635  |000020|GUIDERAILS, MONOSPACE SP MX20 MX10/16  [KM_MS_GUIDE_RAIL (02 (S Conpleted [10.16.11
18225635 | 000030 |Ropes and grips KM_ROPES_BU2 03 [ Conpleted (10.10.11
18225635 (000035 |CAR SLING, CF10USH/CF1BUSH/CF16UPH KM_S0_07_91.015 |04 B Conpleted [14.10.11
[ 18225635 | 000040|056 PACKAGE, PACKAGES FOR OL35 Ki_S0_04_11_025 (04 [ Conpleted |14.10.11
(18225635 | 00045 |CUT FRAME, CWT3PS/CUT4PSH KM_50_08_04_020 |04 [ Completed |14.10.11
(18205635 | 000048(PIT LADDER , 10 STEP KNM718570602 04 | Completed |14.10.11
(18225635 | 000049 |CUT FILLER BIT MIX KNM958230C01 05 | Completed |14.10.11
(18225635 | 00050 |HOISTING MACHINERY, MX20 KM_tX20 01 [Finished [04.10.11(67.10.11|Conpleted (12.10.11
(18225635 | 0OOOGO|SHAFT MECHANICS, MONOSPACE SP (MX20) KM_MS_SHAFT_MECH |03 [F Completed {10.10.11
(18225635 | 000070 |CAR, MCD KM_MCD 06 |Finished |[07.10.11(66.10.11(Conpleted [12.10.11
(18225635 | 000080 [DOOR OPERATOR, AMDC2 KM_AMD_C_OPER 10 [ Conpleted [14.10.11
(18225635 | 000098 [RAILING, AMD LANDING DOOR Ki_AMD_L_RAILING (09 [FRS Completed |11.10.11
(18225635 | 00095 | TOPHOST COMBO BRACKET FIC_MODULE_B3 03 [ Completed |10.10.11
(18205635 | 00008 |SECOND TOPMOST COMBO BRACKET FIC_MODULE_B3 03 | Completed |10.10.11
(18205635 | 000100|AMD car door design 2 KM870001 09 |Finished |20.09.11(28.09.11|Conpleted |11.10.11
(18225635 | 000116 |AMD 1anding door design 2 KM870000 09 [Finished [20.09.11(28.069.11|Conpleted (11.10.11
(18205635 | 060125|AMD 1anding door design 2 KM870000 09 |Finished |20.09.11(28.09.11)|Conpleted |11.10.11
(18225635 | 000130 |CAR OPERATING PANEL KMB60160 0 | Conpleted |10.10.11
19225635 | 000135|CAR OPERATING PANEL KM86a100 08 | Conpleted [10.10.11
(18205635 | 000140 |LANDING CALL STATION, KSL670/970 KM857830 08 | Completed |10.10.11
(18225635 | 000150 |LANDING CALL STATION, KSL676/970 KM857830 09 | Conpleted |10.10.11
18205635 | 0OO155|LANDING CALL STATION, KSL670/970 KM857830 03 | Completed |10.10.11
(18225635 000160 |HALL LANTERN INDICATOR KMB56160 08 | Completed {10.10.11
(18225635 | 000170 |LCE ELECTRIFICATION PACKAGE KNM7503000602 07 |Finished |[06.10.11(17.10.11|Conpleted [12.10.11

Picture 4. Order form list in SAP.

Next step for the designer is to modify bill of miaals to the SAP system,
it means that the items which listing engineer @perio the door

manufacturing process is being filled with the eotrdrawing number.
This means that when the items are released foufaeturing, the KONE

door factory called TCU is able to get the rightnfacturing documents
to be manufactured. More about modifying Bill Of tdiaals to SAP in

picture 5.
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Lv Iten Companent number Gty Un

Description

(10 0600 KN870061 AMD car door design 2

[]1 0001 KMB76001_SHEET_DWG 2,060 PC
KMB70001 sheets DWG numbers

[]1 0002 KMB70001_PANEL_DW6 2,000 PC
KMB70001 panels DWG numbers

(11 0005 1,000 PC
SHEETS BODY PANEL

[]1 0010 KM280995 4,000 PC
SHEET, 1.2X1250X2300MM DX510+2100

(11 0100 1,000 PC
SHEETS COVER PANEL

(11 0225 KM281559 4,000 PC
SHEET, 0.8X1250X2150MM FLEMISH LINEN

(11 0600 1,000 PC
REAR PLATES COYERING

(]1 1600 1,000 PC
PANEL - LABYRINTS AND PROFILES

[]1 1005 KM731439H11 8,000 PC
Chute for Car door HH=2100

(11 1215 KM721923611 4,000 PC
SLAM LIST HH=2100

(11 1245 KNE18440611 8,000 PC

Iat A6rp ODp

L X

L X

T

L X
T

L X
T

T

L X
L X
L X

Picture 5. Modifying Bill Of Materials to SAP.
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3.4.1 Door cost calculation

At this point it is highly recommended to take akaat appendix 1 (Cost
calculation process in customized door engineenvigizh gives you the
accurate information how the cost calculationsdange nowadays.

Cost calculation is done every time when the ereging is completed.

Cost calculation is not always needed when a chamder is made.

Engineer needs to check if any references areablajlfor example same
project usually has same kind of doors and theeefibre costs are
comparable. Engineer needs to be very aware thaeference used is up
to date because costs might be outdated since #meifaccturing of the

reference door.

After reference checking the engineer begins tocutale the door cost
based on standard components. Standard comporasisscan be found
from door cost lists which are provided by TCU. Goare gathered one
by one from those cost list excel files. After stard components of the
door have been calculated engineer needs to sunspiaal solutions
costs to the calculation. If the engineer is unatde calculate the
approximate cost for the special components itthdse checked from the
manufacturer, TCU.

The volume effect must be diagnosed. The cost nbghtnuch different
when the quantity of the door varies. And yet agéithe engineer is
unable to calculate the volume effect it has tochecked from the
manufacturer.

After successful cost accounting the calculationstnbe saved to a place

where they are available for other engineers totlism as a reference in
future calculations. (Door Engineering Quality Downt, 2011)

3.4.2 TCU

TCU is KONE owned factory which manufactures dodiSU is located
in Czech, in a town called Usti Nad Labem.

13



Elevators door cost accounting process and toaldpment
3.4.3 Cost accounting

“A type of accounting process that aims to captm@mpany's costs of
production by assessing the input costs of eaghdaft@roduction as well
as fixed costs such as depreciation of capitalpggent. Cost accounting
will first measure and record these costs indivilgughen compare input
results to output or actual results to aid compangnagement in
measuring financial performance.” (Cost Accounti@fparles Horngren,
2008)

“While cost accounting is often used within a compé#o aid in decision

making, financial accounting is what the outsideestor community

typically sees. Financial accounting is a differegpresentation of costs
and financial performance that includes a compaagsets and liabilities.
Cost accounting can be most beneficial as a toolnfanagement in

budgeting and in setting up cost control programsch can improve net
margins for the company in the future.” (Cost Amcting, Charles

Horngren, 2008)

3.4.4 Material price variation

There are many causes for material price variaReason for variations
might be inequality of markets, poor economic gitiraor even just the
fact that raw material is more and more difficoliobtain.

“It may so happen that the unfavorable variancguis to a failure on the
part of other department to perform its duties appately. For example,
bad stock management by the stores department,ilitypabf the
sales/marketing department to predict demand atyraetc, may
necessitate purchase of materials at short no@saltmg in incurring
higher or additional freight and handling chargesl @ometimes even
paying higher price for the materials.” (Cost Acobog, Charles
Horngren, 2008)

3.5 Checking process

Checking phase is where possible design errors tnfigimoticed. After

finishing the drawings those are going to be crossked by another door
engineer. If there are some errors which has inspactmanufacturing the
designer needs to do the mandatory changes to ittergs and the

crosschecking is done again if needed.

3.6 Status change

Status change is made in the SAP system, statugyehaeans that the
engineer will give information to the material mgement team via SAP
that the engineering is completed and the drawmgyg be passed to the
manufacturer.

14
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3.6.1 SAP system

SAP is a system which was developed in 1972 by fomener IBM
employees in Mannheim, Germany. It is stated tahieeworld’s largest
inter-enterprise software company. The name SARdstdor German
words: Systeme, Anwendungen, Produkte — Englisiskaéion could be
“Systems Applications and Products”. (What is SARM Payne, Cecil
Roets & David Schlanderer, July 2006)

Originally the idea of SAP was to provide corpara some base to
interact with common database for a wide range itierént kind of
applications. Many known companies are using SARagays, such as:
IBM, Microsoft and KONE.

3.7 Insert data to SAP

At this phase the engineer needs to insert thes ¢0SSAP system, it is
very important so that the material management tisaable to create an
purchase order.

Inserting data to SAP is an complicated operationl anore exact
information about it is available at the appendix(Qost calculation
process in customized door engineering).

After inserting all the necessary data to SAP systest calculation is
over and done with.

3.7.1 Confirming the engineering

After the engineering is completed and the propstschave been inserted
to SAP system engineer must confirm the activigt thas been pointed to
him. While confirming the activity the engineergsing to set off the used
engineering hours for those doors. The enginedrmgs are going to be
paid from the budget of the project where the dewese wanted.

3.8 Manufacturing the doors

Manufacturing process starts when the purchaser asdenade by the
material management team.

15
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3.8.1 Purchase order

When the material management has got the informativat the
engineering of the doors is ready they will staorking on with purchase
order. Purchase order means that the material rear&g is going to
send an order to the door manufacturer. They vivé dhe information
about the manufacturing drawings to the factory drey will also give
the cost that the designer has calculated. At point TCU agrees to
manufacture the doors with that precise amount ohew. (Material
management team, interview 9.7.2011)

3.8.2 Manufacturing at TCU

When the purchase order is created and TCU haweelci they will start

to manufacture the doors when needed with their ovethods. If TCU

has huge workload they will manufacture it as sasmossible. TCU will
take care of the freight and packing of the dotss.&reight is usually by
air, by land and by sea depending on the destmaiantry. Usually the
terminal which is used is Hamburg.

3.8.3 Installation
After all of the elevator components have been tetite destination site

local KONE installation squad will take care of gh@per installation of
the elevator.

3.9 Process is now completed

The process is now completed and it is time tostigate how profitable
the project was.

3.9.1 Profit calculation
Profit is the positive difference between incomesned and expenses
caused in a business. Profit is the money comitgytime business minus
money going out from the business

Incomes — Outcomes = Profit

(KONE internal training, 25.5.2011)

16
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4 CHALLENGES AND OPPORTUNITIES IN THE PROCESS

This chapter takes a stand about the current pgesgsos and cons and
possible ideas to refine the process so it would more smoothly.
Developing paragraphs has been limited to S-PLANBstones 1A. to
2F. Change management in orders is going to bestigaded while also
considering cost accounting references and volufeets.

As door design engineers are now accounting thés dos the doors
manually from the door cost list excel files thaee going to be a
suggestion for excel based tool which makes thega®easier.

4.1 S-Plan

"The S-Plan is compiled for supporting KONE multioaal Frontline-
Supply line delivery process. It establishes a comnanguage and
provides the basis for planning and controllingwiele delivery process.
It also clarifies the actions, schedules and resipdities at each process
milestones. The escalators and autowalks are defindifferent delivery
classes. The classification takes into accounttét@nical complexity,
material availability and the size of the escalatater.” (KONE website,
2011)

More information about the milestones can be fotmadh Appendix 1,
Appendix 2 and Appendix 3.

4.2 Communication problems

Communication problems are highly common in evangle company
with different kind of departments which are doowpperation with each
other.

4.2.1 Tender Engineer — Design Engineer

There have been some communication problems betigeder engineers
and door design engineers. Sometimes it has bedlerhing for tender
engineers to contact designers for support to Ekethe cost for a special
door. If tender engineer is in a struggle with de@d he or she is usually
not willing enough to contact design engineer beeahe contact process
usually takes some time. This leads to a situatibere tender engineers
are not able to provide exact cost estimate fontlirees and to the
customer. This is due to that tender engineer thivdt it is not that
important to get an exact cost estimate — it isughoto be at the close
range.

The situation still is that it would make KONE marempetitive if all of

the costs are exactly what they are in realityvé&iers profit is going to
decrease if it is sold for lower amount of monegtti would really cost.
Tender engineers are used to yield to the situatibare they price the
components with the more expensive option.

17
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Sometimes there is a difficulty to understand hewder engineer has
managed to price a component at the tender phasm \liere are
situations when even door design engineers needsotdact the
manufacturer for support to price the door. (Suppbnagers, interview
7.7.2011)

4.2.2 TCU - Design Engineer

There are some problems at door manufacturing fgctioCU, as they
have not been successful to provide the engineélstie information
about costs which they give to the price listsislinot known what the
prices TCU gives, contains.

When TCU manufactures a door they have to buy tlagemal from
somewhere, it would be more than good to knowrifeleample the freight
from the producer to the TCU factory is includedthe price lists. If the
design engineer calculates the cost for the doarshe does only follow
the price lists. If the freight is not includedthre price lists the factory will
lose its cover. Sometimes the door might be solamgihg that it takes a
lot of time to manufacture it — this is why theieosld be some kind of
markup included in the price lists.

It would be important to have quality meetings witiUs representatives
and discuss the price lists over. Sometimes theree Hbeen quality
meetings but only in those cases when the desigimeer has calculated
the costs downwards. Referring to earlier — TCUeagrto manufacture
the door with the costs that the designer has lzbnl (Design engineers,
interview 10.8.2011)

4.2.3 Markup

Markup is a percentage added to the cost to getdfad selling price.
(Investopedia, 11.12.2011)

“Certain securities are available for purchase béfail investors from
dealers who sell the securities directly from thewn accounts. The
dealer's only compensation for the sale comesarfdhm of the markup,
the difference between the price the security washased at and the
price the dealer charges to the retail investoe @haler assumes some
risk by acting in this capacity, as the market @ the security in his or
her inventory could drop before he/she is able ¢ ® investors.”
(Investopedia, 11.12.2011)
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4.2.4 Production order

When there have been some changes in the ordeesiahabanagement
team should always do a production order. Wherptbduction order has
been handled TCU should always delete and confinese orders.

Sometimes those are not deleted and that createscessary pieces of
work for material management team to investigagefliating production

order yet again.

4.2.5 Effects on process

4.3

Communication problems do slow down the whole psecas nothing
seems to be clear for all parties. There shouldléar rules for everyone
to follow and that would create an ideal processciwhwould run

smoothly.

Incorrect cost calculation

Incorrect cost calculation may occur in both tenglegise and in the phase
when design engineer does the calculation. It ic@nplex occurrence
which effects on the whole project and the protiich KONE should do.
It has to be kept in mind that there is always clkdor mistakes.

4.3.1 Repetetion of errors

Repetition of the errors may be fatal for the projeAs the project is
already sold for some sum of money and the prdjest some kind of
budget it would be important not to exceed it.

In a single project there might be over hundredrslotf the engineer
calculates the cost for one door for example 1000€the real cost is
2000€ it would already make the project lose whai@f money.

1000€ x 100pieces = 100 000€
2000€ x 100pieces = 200 000€
Please not that these costs are fictitious.

Now the project has already lost one hundred thwlisauros just with
wrong calculations of the door costs and it meaas there is going to be
much work on trying to fix it with material replaoents which are used
by the project engineers and supply managers whaaordinating the
projects.
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4.3.2 It could be possible that TCU would do the costualations

Elevator cars are already priced by the manufactuiewould be possible

with doors also. This would lead to the situatiohew the costs would

always be just right but it wouldn't still elimirathe fact that the tender
engineers are also in need of pricing help.

If TCU would agree to price the doors they woulsbabe the main contact
for tender engineers in special cases. Of courseddmnl deal in this case
would be that both design engineers and TCU woulteghe doors but
the design engineers would be the contacts fortegagineers.

4.4 Reference library

Reference library in this situation means a netwdike where designers
upload all of the cost calculation files. At thewerk they can be used by
all of the engineers as a reference for their ¢almns. Reference library
could be a bit better organized to ease the wotkeflesigner.

All of the files should be named as clear as péssb the right one would
stick out when exploring the network drive and shteethe folders which
are named by the year when the cost calculationmade. Under those
folder should be folders which define the door tyjoe example KES800
(KONE developed door product). This would make treeking of the

references easier when the designer knows whatamswfor example
2011 calculated KES800 door.

0y d d a‘
File Edit View Favorites Tools Help ,','
@ Back * (g | ? / ) Search || Folders - R
Address |1 \\keofinas04\BU2\8U2 Deco TeamiHinnoittelu\Ovet _J Go

Name Size  Type Date Modified A
File and Folder Tasks A ™4130527_AMDC3.pdf 16KB Adobe Acrobat Doc...  18.9.2009 7:35 —
J Maks & riew Fokdsr -_’_'4130527_AMDL3.Ddf 18KB Adobe Acrobat Doc...  18.9.2009 8:02
. % 8004326_99_AMDC1.pdf 15KB Adobe Acrobat Doc... 21.12.2007 13:17
@ Pubish s ol to the 8004326 _160_AMOL1.pdf 15K8 Adobe Acrobat Doc...  21.12.2007 12:55
Web — i "
'1 8004326_320_AMDL1.pdf 15KB Adobe Acrobat Doc...  21.12.2007 13:05
'1 8004563_200_AMDC1.pdf 15KB Adobe Acrobat Doc... 21.12.2007 13:42
Other Places A -_ 8004563_220_AMDL1.pdf 15KB Adobe Acrobat Doc...  21.12.2007 12:22
& Hinnoitely :_ 8004564 _138_AMDC2.pdf 1SKB Adobe Acrobat Doc...  3.1.2008 10:24
< % - 8004564 _139_AMDL2.pdf 1SKB Adobe Acrobat Doc...  3.1.2008 10:09
(& My Documents 8009247 _180_AMDC1.pdf 7KB Adobe Acrobat Doc...  26.3.2007 10:43
’_J conclo on KOL93041 iBOOQZW_l‘JO_AMDLI.pdf 6KB Adobe Acrobat Doc...  26.3.2007 10:31
\.J My Network Places -__ 8009262_240_AMDC1,pdf 14KB Adobe Acrobat Doc... 29.6.2006 13:06
1 8009262_250_AMDL1.pdf 14KB Adobe Acrobat Doc...  29.6.2006 14:03
.1 8018174_300_AMDC3.pdf 14KB Adobe Acrobat Doc... 14.3.2006 9:30
Details 2 .: 8018200_100_AMDC3.pdf 15KB Adobe Acrobat Doc... 19.2.2006 11:06
Ovet ;8018200_120_AMDL3.Ddf 15KB Adobe Acrobat Doc... 19.2.2006 11:25
File Folder = 8018200_125_AMDL3.pdf 1SKB Adobe Acrobat Doc...  19.2.2006 11:29
': 8022653_290_AMDC2.pdf 14KB Adobe Acrobat Doc...  18.5.2006 14:37
7)8022653_310_AMDL2.pdf 1SKB Adobe Acrobat Doc...  30.5.2006 7:47
': 8022653_320_AMDL2.pdf 15KB Adobe Acrobat Doc...  18.5.2006 14:41
-‘_ 8022653_330_AMDL2.pdf 1SKB Adobe Acrobat Doc...  18.5.2006 15:05
718022692_210_AMDC2.pdf 1SKB Adobe Acrobat Doc...  4.1.2006 13:30
=8022692_230_AMDL2.pdf 15KB Adobe Acrobat Doc...  4.1.2006 13:44
:3022692_240_AMDL2.pdf 1SKB Adobe Acrobat Doc...  4.1.2006 14:08
-; 8025034_310_AMDL2.pdf 1SKB Adobe Acrobat Doc...  26.1.2006 9:05
-'; 8025035_170_AMD2.pdf 15KB Adobe Acrobat Doc...  21.12.2005 9:57
T‘; 8025037 _300_AMDL2.pdf 14KB Adobe Acrobat Doc...  21.1.2006 10:52 v

Picture 6. Reference library.
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It would also help if there were excel based listich is updated after
every new calculation, for one row the designerdapecify the specialty
of the door — for example: golden frames (50mmhwiie path to the
folder where the calculation may be found. When et accounting is
started the designer could come to that specifec dnd use the search
function in excel.

CTRL + F = FIND => “golden frames” => found one diocent

This helps to avoid unnecessary job and it took amhute or two to find
a reference. It would take only around 2 minutegagt to update this
excel but in the long run it would really speedti process.

When jobs are done faster without possibility tstakes the corporation
saves time. When time is saved with this kind afidh it makes possible
to do more work. When you do more work you willtlé same time do
more profit. Customers would also benefit from thssthe jobs would be
ready faster — without delays.

If the reference library would work properly it widube possible to look
up how much the door was worth in year 2010 conth&we2011 — and
that would make possible to forecast how much l@pproximately be
in year 2014.

4.5 Volume effect

Volume effect has an effect on costs when themaase than one door.
When the manufacturing of the door starts the resernre ordered to
make the manufacturing possible. It is always cheap buy much
material so the price per unit is going to be miesls when there are many
doors instead of one. The devices which createdhgonents are always
configured by the needs. So in that point of views ialso cheaper to do
similar components than always configure the tagjain because it takes
some time.

4.5.1 Volume effect included in reference library

Volume effect could be also followed if those colde included in the

references. In the excel file which | mentionedliearcould be a row

where the designer could enter the amount of th@sdgone with that

specific order. Usually when diagnosing the volugffect the knowledge
is not passed forward to other engineers verballyt svould be good to

mark it up to the files. This would also help treewndesigners to get a grid
out of volume effects and how those affect on tlsts for future

calculations.
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4.6 Change management

When the customer wants to change the componehww#s ordered a
change order is being created. Usually the desfgthe component is
going to change and redesigning is needed. Mosthetimes when the
design changes the cost changes also so the ausirgéing needs to be
done again.

4.6.1 Is now done

When a change request is made the items which pvexeously released
for manufacturing are being dropped to the stathsre/the order is being
cancelled for unknown period of time. When all & tmanufacturing
pictures have been updated the status is goingetohlanged again to
released which means that TCU can continue wordimthe doors.

The process has a gap in functioning automaticalythis situation.

Normally material management team gets informa@tout the items
being released for manufacturing but when in cdsehance request the
designer needs to inform the material managemant tea email.

It is completely understandable that when you aseduto rely on
everything running automatically sometimes therghtibe a situation
that one just does not remember to inform the neteranagement. In
these cases material management team needs tandoessary work yet
again.

4.6.2 Should be done like

This process should be automated in two differeagsnyThe first one is to
modify the explorer based page where designers teddlfill status
change request to function so that it would autacaly send an email to
material management team that there is going tetéeis change. After
the engineering is completed the designer shouhdecback to that exact
site and confirm the open service request. At fhomt the webpage
knows to send an email to the material managementhe designer
wouldn’t have to do it.

Other possible variation of automation would beatpdy the SAP system
so that it would understand when the case is changger and when the
case is just a normal order. For both cases it @vdol the same actions
and the material management team would always lbe date.

There is going to be new version of SAP so it wdagdgoossible to include

this kind of solution to it. That would be easy ahavould decrease the
possibility of the errors.
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Picture 7. Website where the change order is made
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4.7 Door Cost calculator

Door Cost calculator is an excel based program hwhiakes designers
work much easier and more secure. With this progtaen door cost
calculations could be more automated and the amotietrrors would

decrease as the designer wouldn’t need to gathef thle prices by hands
from the printed price lists.

4.7.1 How does it work

All of the standard component costs are gathereth@éoprogram. With
different kind of macros the designer could chotbteeexact components
from pick-down menus and the tool calculates tghatrcosts based on the
picks. For example if the door is 2200mm wide atsdhieight is 2400,
material is F, Asturias satin the tool could cadtelthe basic cost for this
kind of solution.

All of the non standard — special components aié @gbding to be
calculated manually but by automating the calcolatf standard costs
the process could be made more reliable.

Another possible solution is to use the standartenah prices from SAP
systems specific .txt files which can be convettedxcel. The program is
developed to understand the code which SAP is usimg it could
calculate the cost of the standard solution sttaiigim the order which
listing engineers have created. The non standagthezits should be
calculated manually in this option too. In this €dlsere are huge amount
of difficulties to solve and the updating would @ale challenging.
Considering the fact that SAP system is also gtinge updated so this
solutions lifespan wouldn’t be long enough comparethe time which is
used developing it.

A [ 8 c | D EE

Car Door Special Description (All) * | Car Door Special Descr... . | Landing Door Special ...
Landing Door Special Description (All) Y —— R

Material v | Material Cost
Asturias Satin (F)

Murano Mirror (H)

Zinc(2)

Speciality Cost

Anti Scratch --€

10 Grand Total

11

12

13

W 0 N OO B W N =

Picture 8. Possible layout for Door Cost Calculator.

Door decoration Murano Mirror(H) Zinc(Z)
Car Door Special Description
Landing Door Special Description

Picture 9. Another possible layout for Door Cost Calculator.
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4.7.2 How does it help

The main purposes of the program are to make teecadculations more
reliable and to save time. It is much faster toehavtool to calculate the
standard costs than to pick them one by one fraptice lists. It is also
much more reliable if we consider the situation wheorking day is
almost over and you are still going to need to uale costs for doors. It
is stated that when you are tired the amount otakés might increase
(National Institutes of Health survey, 28.8.2008ppendix 2 shows more
specific information about how this calculator isirgg to change the
current process.

References are not needed anymore when calcuktangard costs — they
are only needed when calculating the special swigticosts. Designer
doesn’t have to create a template for calculatamthe tool creates it. By
implementing the tool to the process the checkimgsp will also move its
place after the cost calculation is done so thésae8l be in that point of

view more reliable also.

4.7.3 How to update and maintenance

When the tool is developed so that the calculatest doesn’t include
supply lines own markup the only update neededhsnathe price lists
change. Price lists are updated yearly so everg itnhappens the tool
must be updated so it includes all of the new grice

The updating will create work but it is still wayone profitable when
considering the time that is won with it.

4.8 Optimum Process

Optimum process is not going to be built on fixmge giant anomaly but
to correct few places where is a chance to do shwr@ng.

First of all the designers should know what is feappg at TCU. Cost lists
should be specified and it would be mandatory tovkmvhere those are
based on. Designer should really know is the markaluded in cost lists
to be able to calculate the correct costs.

When the cost calculation process starts aftedésegning it would be a
relief to be able to trust the past calculatiofisTneans that the reference
library should function like described earlier ihapter 3.4 and it should
also be up-to-date.

All of the investigations of the volume effect shbbe also stored to the
calculation files. Designer should always createote to the calculation
files about how much was the volume with this ordemwould create a
precious database which eases to forecast how iiathkind of door

would cost in the future.
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Change management should be made to function s@vkay time there
is a change order done and it is handled corrextty being released for
manufacturing again the material management teamldvget the
information about it automatically. It would lead to a situation where
we wouldn't be forced to rely that the designerafa/remembers to send
an email to the material management team. Respansss would
decrease considerably when the notification is aetitat precise time and
not after one hour or one working day. The resgmlitsi would still be at
the designers but in more easy and secured way.

Communication problems are not always responsibdit the company
because those are usually based on the employebty ® cooperate. All
of the employees should be briefed about how tlegss works as a
whole. Everyone should also have a contact listclwhdefines who is
responsible for what and who is in charge for ¢erpart of the process.
In short, everyone should know: “when | do thig effects on that — and
these should know about it”".
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5 CLOSING WORDS

The work was challenging in almost every way pdssift first it did not
look like that but it really managed to surprisenast everyone. The
interviews took quite a lot of time and studying throcess was not an
axiom either. | was kind of confused about the fioat almost every
possible interviewee had their own vision about hbe process should
function, in fact | was expecting more homogeneopisions. The thesis
strained a bit and it was very time consumingjrat the thesis was about
to be only from the production point of view, bbeh it was important to
add other phases too so that it would not be diffifor a reader to
understand the contents. The thesis was mainly letegpby interviewing
different parties, but there were also some qualdguments which were
also very helpful.

| am very grateful that | got this kind of opporiiynto study the whole
process of the elevators life-span. While | recgiveore information
about the project and the manners, my interactlolts socketed when
comparing them to the beginning of the thesis h&tgame time | was able
to create my own social network inside KONE and n@m very familiar
with both, the whole process and the cost accogmgiocess. These kind
of things are very valuable when considering myretcareer.

| would like to say huge thanks to both Mr. Markdjahen and Mr. Sami
Vepsanen from KONE for this great opportunity taudst such an
interesting case, and for supporting and guiding wth all of the
problems that showed up. This assignment could Imate been
accomplished without the help of all of the intewees, so | would like to
thank them also. Last but not the least | woul@ li& thank Mr. Tapani
Termonen from HAMK Riihimé&ki for supporting me senthe beginning
to the end and for helping me with the theoretsidé of the thesis. Once
again, it was great to get such a demanding assignm
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COSTCALCULATIONPROCESSIN CUSTOMIZED DOOR
ENGINEERING

TABLE OF CONTENTS
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This documentis made for KONE Supply Operations Finland (SOF). The Document collects main
topics about cost calculation duringthe whole engineering process. It can be used to learn the
processand it gives the exactinformationwhat is neededto be done while calculatingthe costs as
well as harmonizingand improving everyday work. The content ofthis documentis made for
engineering point of view, but it can be used also for interest groups to learn the process as awhole
and understandtheir ownroleinit.
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Cost calculation process in customized door engineering

Appendix 1/2

1 COST CALCULATION PROCESS IN CUSTOMIZED DOOR ENGINEERING

Engineering
(Manufacturing documents)

Begin cost calculation

)

Check if any references are available

!

Calculate the A-process cost

v

Unableto calculate C-process

Add the C-process cost

:

:

Contact TCU

Save your files

Insert data to SAP

;

Find the elevator and line items

:

Diagnosethevolume effect

:

If unableto, contact TCU

Gotothe“Conditions” tab

;

Addthe costofthedoorto
‘EK02" line

Go to the “Texts" tab

;

Addthecostofthe door

to “Item Note" line

;

Costcalculationis now over and done with

© 2011 KONE Corporation

All rights reserved.
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Cost calculation process in customized door engineering

2 OPERATION INSTRUCTION

Begin cost calculation
¢ Costcalculation is done every time when the engineeringis completed.
o Create a newdocument.

o Costcalculationis notalways neededwhena change orderis made (Status change to
CS).

=« See Chapter 3at QD-25.006

Check if any references are available

* Explore\\kcofinas04\bu2\BU2 Deco Team\Hinnoittelu\Ovet for possible references, for example
same project usually has same kind of doors andtherefore the costs are comparable.

o Engineerneeds to be very awarethatthe reference used is up to date.
o Engineerneeds to be absolutely surethatthe reference can be used.
= Costs might be outdated since the manufacturing ofthe reference door.

Calculate the A-process cost
e Usedtoolsare Door CostListexcels (and 10tool).
o Thisis donemanually.

= Gather costs from thelist carefully one by one.

Add the C-process cost
¢ Obtainthe special matters in the designand calculate the costs forthem
o Sum the C-process costto A-process costandyou have the complete cost.
¢ Ifyouare notableto calculatethe approximate costfor special door
o Contactthe TCU and ask for the estimated cost.
¢ Diagnosethevolume effect.
o Thecostmightbe much differentwhenthe quantity ofthe doors varies.
= |fyouare unableto calculate how much the volume effectinfluences the cost
¢ Contact TCU and request guidance.

Save your files
e Save all ofthe calculation files to \\kcofinas04\bu2\BU2 Deco Team\Hinnoittelu\Ovet
o Nowthefiles youcreated might be a reference for future calculations.

Checking
¢ Next moveto “Checkingprocess™(see QD-25.460)

Status > CE>CR
¢ Next moveto “Status and NRP" (see QD-25.006)

® 2011 KONE Corporation QD-25.470
All rights reserved. 3(5) (-) 2011-09-16
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Cost calculation process in customized door engineering

Insert data to SAP
¢ Findtheelevatorandthelineitems thatyou engineered.
o Gotothe“Conditions™tab
= [fEKO2 lineis available
¢ Removeitand add itagain with the correct cost
= |fEKO2 lineis notavailable
e Additandinsertacorrectcost
o Gotothe*Texts"tab
¢ Gototheitem notelineand addECU FC DDU TERMINAL price

o Structure ofthetext added to item notelineis as following:
“Date, Engineersname, ECU FC DDU TERMINAL xxx€, Price
according 8xx0000 _xxx_AMDxx"

o Forexample:“01.01.2011 Kari Konemies ECU FC DDU
TERMINAL 999€ Price according 8123456_012_AMDC1"

Cost calculation is now over and done with
¢ Next moveto “Confirming engineering activity (DOOR) to SAP" (see QD-25.006)

3 MODIFICATION AFTER ENGINEERING IS COMPLETED (STATUS TO CS)

Following is made after the necessary modifications to the drawings are done.
¢ |[fthedesign ofthe doorhas changed

o Calculatethe new costforthedoor.
= Gotothe SAP and change status back from CS to CE orCR
o Gotothe“Conditions™tab
= Delete old EKO2 line and replace it with the new cost.
o Gotothe*Texts" Tab
= Gototheitem notelineand adda revisioninformation(do not delete the old data)
e Structure ofthetext added to item notelineis as following:
“Date, Engineersname, ECU FC DDU TERMINAL xxx€, Price
according 8xxx0ox_xxx_AMDxx.a.1”
e Forexample, theitem note line should now look like as following:

01.01.2011 Kari Konemies ECU FC DDU TERMINAL 999€ Price
according 8§123456_012_AMDC1

10.10.2011 Kari Konemies ECU FC DDU TERMINAL 1050€
Priceaccording8123456_012_AMDC1.a.1

¢ Inform ESU MM about the modification, witha short description of changes.

© 2011 KONE Corporation QD-25.470
All rights reserved. 4(5) (-) 2011-09-16
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Cost calculation process in customized door engineering

4 COST CALCULATIONS EFFECT ON SPLAN

. Transfer Transfer price
Orderfrom 0-Price . Cost
FLtoSL (budQEt price) pnce. SL->FL calculation SL->FL
(desired) vlauo (at the latest)

71 2%,  1b 1c 2

'V V

3

A 4

’
’

Engineering

1 = Make approval drawings 1a=SL submits approval drawings to FL 1b= Submit drawings to customer
1c =Receive approved drawings 2 =FL sends final specificationto SL 2a = SL approvesspecifications
2c = Listing completed 2d =SL order confimation 2f= Engineeringcompleted

----- = Supply Line responsibility (SL)
Others = Frontline responsibility (FL)

5 APPROVALS AND VERSION HISTORY

Compiledby: HCE Christer Loukas
Checked by: HCE Sami Vepséanen
Approvedby: HCE Marko Viljanen
Issue Date Description of Change Ref CR Compiled By
Approved By
- 2011-08-17 | Firstissue HCE / C.Loukas
HCE / M.Viljanen

References to other quality documents:
e QD-25.006
¢ QD-25.4580
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Cost calculation process development in customized door engineering

COSTCALCULATIONPROCESS DEVELOPMENTIN
CUSTOMIZED DOOR ENGINEERING

TABLE OF CONTENTS

1 DEVELOPED COST CALCULATION PROCESS IN CUSTOMIZED DOOR ENGINEERING..............ccc.c.... 2
2 OPERAION INSTRUCTION vt s simmssesss s nis e aasnsg 3
3 MODIFICATION AFTER ENGINEERING IS COMPLETED (STATUS TO CS)....cooviririiiciricisisieieisiseeaeaee -
4 COS| CALCULATIONS EFFECT ONSPLAN ...........coccimmsmsmssamsisasissssssisssnssssmsssssmsioassasuasssassss 5
5 PROCESS DEVELOPMENTS PROS & CONS ...t 5
6 APPROVALS AND VERSION HISTORY..........cccocstrururusususnsncncncnsnsnssnsssssssnsisesesesesesesessssssssssssssssssssassssssssssesns 6

This documentis made for KONE Supply Operations Finland (SOF). The Document collects main
topics about cost calculation duringthe whole engineering process. It can be used to learn the
processand it gives the exactinformationwhat is neededto be done while calculatingthe costs as
well as harmonizingand improving everyday work. The content of this documentis made for
engineeringpoint of view, butit can be used also forinterest groups to learn the processas awhole
and understandtheirownroleiniit.
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1 DEVELOPED COST CALCULATION PROCESS IN CUSTOMIZED DOOR

ENGINEERING

Engineering
(Manufacturing documents)

Begin cost calculation

!

Calculate the A-process co

st

}

Check if any references are available

Add the C-process cost

¥ Unableto calculate C-process

:

Diagnosethevolume effect

Save your files

T~

Contact TCU

!

If unable to, contact TCU

|

Insert data to SAP

.

Find the elevator andlineitems

;

Go to the “Texts" tab

:

Addthecostof the door
to “Item Note" line

|
5 Status > CE - CR (check DGp’s NRP) |

................. e

Costcalculation is now over and done with

© 2011 KONE Corporation
All rights reserved.
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Cost calculation process development in customized door engineering

2 OPERATION INSTRUCTION
Begin cost calculation

e Costcalculationis done every time when the engineeringis completed.
e Costcalculationis not always neededwhena change order is made (Status changeto CS).
e See Chapter 3at QD-25.006

Calculate the A-process cost
o Usedtoolis Door Cost Calculator.

o Door Cost Calculator givesyou the correct cost automatically.

Add the C-process cost
e Checkifany references are available.

o Explore\\kcofinas04\bu2\BU2 Deco Team\Hinnoittelu\Ovet for possible references, for
example same project usually hassame kind of doors and therefore the costs are
comparable.

Engineer needs to be very aware thatthe reference used is up to date.
Engineer needs to be absolutely sure thatthe reference can be used.
= Costs might be outdated since the manufacturing ofthe reference door.
¢ Obtainthe special matters in the designand calculate the costs forthem
o Sum the C-process costto A-process costandyou havethe complete cost.
e |fyouare notableto calculatethe approximate costfor special door
o Contactthe TCU and ask for the estimated cost.
¢ Diagnosethevolume effect.
o Thecostmightbe much differentwhenthe quantity ofthe doors varies.
= [fyouare unableto calculate how much the volume effectinfluences the cost
¢ ContactTCU and request guidance.

Save your files
e Save all ofthe calculation files to \\kcofinas04\bu2\BU2 Deco Team\Hinnoittelu\Ovet
o Nowthefiles youcreated might be a reference for future calculations.

Insert data to SAP
o Findthe elevator andthe line items that youdesigned.
o Go to the “Texts” tab
o Go to theitem notelineandadd ECU FC DDU TERMINAL price

o Structureof the text added to item note line is as following:
“Date, Engineers name, ECU FC DDU TERMINAL xxx€,
Price according 8xxxoox_xxoc_AMDxx"

© 2011 KONE Corporation QD-25.480
All rights reserved. 3(6) (-) 2011-09-16
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Checking
o Nextmove to “Checking process” (see QD-25.460)

Status 2 CE 2 CR
o Nextmove to “Statusand NRP" (see QD-25.006)

Cost calculation is now over and done with
¢ Next moveto “Confirming engineering activity (DOOR) to SAP" (see QD-25.008)

3 MODIFICATION AFTER ENGINEERING IS COMPLETED (STATUS TO CS)

Following is made after the necessary modifications to the drawings are done.
e |fthedesign ofthe doorhas changed
o Calculatethe new costforthedoor.
= Gotothe SAP and change status back from CS to CE or CR
o Gotothe “Texts” Tab
»  Go 1o the item note line and add a revision information(do not delete the
olddata)
o Structure of the text added to item note line is as following:
“Date, Engineers name, ECU FC DDU TERMINAL xxx€, Price
according 8xxxxxx_xxx_AMDxx.a.l”
o Forexample, the item note line should now look like as
Jollowing:
01.01.2011 Kari Konemies ECUFC DDU TERMINAL
999€ Priceaccording 8123456_012_AMDCI

10.10.2011 Kari Konemies ECUFC DDU TERMINAL
1050€ Priceaccording 8123456_012_AMDCl.a.l

¢ |nform ESU MM about the modification, witha short description of changes.

® 2011 KONE Corporation QD-25.480
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Cost calculation process developmentin customized door engineering

4 COST CALCULATIONS EFFECT ON SPLAN

. Transfer Transfer price
Orderfrom 0-Price )
. price SL->FL Cost SL->FL
FLtoSL (RN (desired) calculation (atthe latest)

I I

1] 1an b 1 2| 2a /2 24 2

AvA RV vARvARYiVARVARVARV/

A
P
;
’
\
-
;
]
\
‘
\
\
"
A 4

Engineering

1 = Make approvaldrawings 1a=SL submits approvaldrawingsto FL 1b=Submit drawings to customer
1c = Receive approved drawings 2 =FL sends finalspecficationto SL 2a = SL approves specfications
2c = Listingcompleted 2d =SL order confirmation 2f =Engineering completed

----- = Supply Line responsibility (SL)
Others = Frontline responsibility (FL)

5 PROCESS DEVELOPMENTS PROS & CONS

What has changed?

* References are now needed only wheninvestigating C-Process cost (earlier also neededwhen
calculatingthe A-Process cost)

¢ DoorCostCalculatorcreatesthe template for the cost calculation (earlier engineer hadto doitall
by himself).

¢ TheEKO02 costis nolonger neededin SAP (now the engineer is only demandedto addthe cost
to the “item note” line).

* Checkingand Status Change operations are nowdone after the completed cost calculation
process.

® 2011 KONE Corporation QD-25.480
All rights reserved. 5(6) (-) 2011-09-16
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Cost calculation process development in customized door engineering

Pros
* Investigationofthe references is not neededwhen calculatingthe A-Process costs.
¢ DoorCostCalculator

o The quantity of errorswill vanish because the price listsarentneeded anymore while
calculatingthe A-Process.

o Costcalculation Processwill be extremely faster and easier.
e Hugeamountoftime will be won when the EK02 costis no longer neededin SAP.
o This occursclearly whenthereis a project with a lot of elevators.
® Checkingprocesswill nowinclude the costs also
o Thisreduces the amount of mistakes where “item note™ costis forgotten.
= And this eases the work of ESU MM.

Cons

e Challenge
o Whoisresponsible for updatingthe Door Cost Calculator
= This will be clarifiedwhilstthe concept of the Door Cost Calculator is completed.

6 APPROVALS AND VERSION HISTORY

Compiledby: HCE Christer Loukas
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Engineering process diagram

ENGINEERING PROCESS DIAGRAM
TABLE OF CONTENTS

ELEVATORS TIMELINE
PROCESS DIAGRAM IN ENGINEERING POINT OF VIEW
SPLAN
APPROVALS AND VER SION HISTORY

aWON -
- N

This documentis made for KONE Supply Operations Finland (SOF). The Document collects main
topics duringthe whole engineeringprocess. It can be used to learn the process as well as
harmonizing andimproving everyday work. The content ofthis documentis made for engineering
point of view, butit can be used also forinterest groups to learn the process as awholeand
understand theirown rolein it.

© 2011 KONE Corporation
All rights reserved. 1(4) (-) 2011-12-11
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Engineering process diagram
1 ELEVATORS TIMELINE
Customer Buying the elevator

|

§ Frontline
@R
2
(e

Offering the elevator

;

Sales Support Helping the Frontline

:

Tendering Tenderingthe project

i
1
1
i
i
1
1
i
i
i
e—]
1
i
i
i
1
i
i
i
1
1

Orderis received

All necessary engineering

Engineering will be made

' ;
& ;
| !
; Material Management
A :
D) a

Buys the material from factory

|

= -

i Manufacturing Manufacturing, packing, freight
i !
Receives the product
Customer

:

Warranty & Maintenance

:

Modernization Modernizationwillbe done

R if needed

Depends on the contract

© 2011 KONE Corporation
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Engineering process diagram
2 PROCESS DIAGRAM IN ENGINEERING POINT OF VIEW
R Tt 7
PRE SPLAN i Tendering :
] ] Given by customer
SPLAN 0B&1B } Specifications
I— --------------------- al /" l o
! Possible approval drawings :$ Order Made by the listing team
e e e e s e et et e e N '\
SPLAN 2C8&2D ~ : g T
| . N : ; Product change order 1
; A Engineering & i fromtheClient !
: : l ;\.\ --.-.-.-.-.-.:. ........... 1
' | N 1
| N .
] | ' . o memememem ' .........
| i Manufacturing drawings H . :
H i i v Change order !
: \ l i bemrmemees K-=c=c—= !
: ' ! =
: ! Pricing ! jremem—— dimmimiee r
SPLAN 2F :__ ________________________________ __: i Product change order §
'l ! fromthe Factory
R ——— 4
Material Management
l ;"""t """""" 5 Productionorder only needed
Purchase order i Production order : in case of change order
limc= —_
v v
Factory
Manufacturing
SPLAN 3S s
I S ;
SPLAN 5 : Customer :
O S
rmrmemnmnanee | A ~
: Warranty & Maintenance :
O e S—
[ L 2
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Engineering process diagram
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3 SPLAN
0 ob 22
vv Oc 1 12 1b 1¢ 2 22 224 XA
A ALLIZ
||
FL Order Clarification Engineering

Main milestones

0 Customer order received

0b Customer order booked

2z All issues clarified

3 Point of no return

3a Material ready at distribution centre
3¢ Material complete on site

Installation started
Customer handover completed
Project closed

4 APPROVALS AND VERSION HISTORY

Production
Sourcing

"
H<
_<] -

<&

4
-4 -

<4<
_<] »

Logistics Installation Handover

Project steps

Oc SLreceives purchase order and specification

1 __Make submittal drawings

1a SLsubmitsapproval drawingsto FL

1b Submit drawing to the customer for approval

1c Receive approved drawings

2 FlLsendsfinal specification to SL

2a Technical specification approved by SL

2¢ Listing completed

2d SLorder confirmation

2f Engineering com pleted

3x Confirm delivery date and details

3b Shipping date (actual)

3s Material in the agreed location according
to the delivery term

4b Equipment installed

4c Completion of installation

5z Equipment ready to be put in to service
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Elevators door cost accounting process and toaldpment
Appendix 5/1
Question list for the interviewees:

Following questions were presented for all of thienviewees (there were much more
questions too, but these were the ones that egany had to answer):

What does you team do?

Which teams are you most likely co-operating with?
Are there any anomalies between the teams youoaoperating with?
If yes, does those affect your work negatively?

If yes, would you have any solution how to fix tedkings?

Has there been a huge workload considering thé lasinths?
If yes, do you have any thoughts on your mind howdse the situation?
If no, could it be possible that your team couldsdme of the works which other teams

are doing at the moment?

Is there anything you would like to know about terk of the other teams, when con-
sidering Design Engineers, Material Management,pSuplanagers or the Tender
Team?

What do you think about the situation of the ptists at the moment?

What do you think about the TCU at the moment? \Wdetut when you compare the
TCU to the other manufacturers?

If there’s anything you would love to know aboue throcess, please give me a list of
questions so that | can start to investigate theason and come back to you with a
proper answer as fast as possible.



