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. SMEDEREVO factory size: 23,200 sqm total  space

• 21,600 sqm ground floor, 

• 1,600 sqm upper floor

• Production space: 20,750 sqm total 

Extension (7,000sqm) finished in May 2020.

Employees: Active June Headcount: 2,981 

    Direct: 2,266

    Indirect:715 

POZAREVAC factory size:8,930 sqm total space

• 4,300 sqm ground floor,

• 1,250 sqm first floor (645 sqm for Production) 

• 3,380 sqm second floor

Extension phase 1 (2,000 sqm) finished in April 2022

Phase 2( 6,930 sqm) to be finalized June 2022 

Employees: 700

    

General Information about Serbia, PKC Wiring Systems d.o.o.

Motherson
Wiring Harness

Division plants in 
Serbia 
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• PKC Group started its operations in 
Smederevo in Serbia in 2014.

•  Within a few years, the company has 
multiplied the number of customer 
projects

• Growth journey continues as new 
plant in Pozarevac starts operations in 
June 2022.

Proud to be 
part of our 
customers’ 

success

Serbia
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Our main products and customers

DAIMLER:  IP, Chassis, Cabin, Engine

VOLVO MT/HT:       Dashboard, Chassis, Front Face, Header Shelf

VOLVO ELECTRICAL 

TRUCK:   Dashboard, Chassis, Battery Cables

DAF:   BEM sensor

KNORR BREMSE: Clutch actuators

DEUTZ:   Engine

MAN:   Headlights, Floor

RENAULT HT:  Batch Harnesses

  

  

Serbia
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Decreasing number of pinning mistakes on Daimler NGA IP line

Total annual cost: 1800 € 

– WHY this project?

Total annual cost: 20040 € 
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Rework

Start

(Customer 

order)

Kit pre-

assembly of 
harnesses

Harnesses 

assembly on 

assembly 
boards

El. Testing of 

harnesses
Packaging

End of 
process

NOK

OK Quality 

check

OK

Rework

NOK

Flow chart
Assembly of harness on Daimler NGA IP production line
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Production process chema
Assembly of harness on Daimler NGA IP production line

Daimler NGA IP Assembly

step 5 stationstep 7 station step 6 station

Electrical 
testers 2

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6 STEP 7

step 8 stationstep 9 station

STEP 14

Electrical 
testers 1

START OF 
ASSEMBLY

step 5 stationstep 3 station step 4 stationstep 2 stationstep 1 station

END OF 
ASSEMBLY

Kit preassembly 

Kit preassembly 

Pinning process

STEP 13 STEP 12 STEP 11 STEP 10 STEP 9 STEP 8

Other processes

Carousel line
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

5W2H method

What Where Who When Why How much How often

S M A R T

Increase FTT of electrical 
testing on electro tester 1 
and 2 on Daimler NGA IP 

line

Increase of FTT (First time 
through) from 9% to 50%

Analysis of this problem 
wasn’t done in past

Expert support (green 
belt). External training of  

for six sigma yellow & 
green belt

28.02.2023.

SMART method

Wrong pinning Assembly line 

Daimler NGA IP
Electrical tester From beginning 

of project (2020)

New and untrained 
operators

FTT 9% on both 

electrical testers 

and monthly more 

than 1900 mist.

Each working day 
in each shift
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Project Gath Chart

Define

Measure

Analysis

Improve

Control

Define

Measure

Analysis

Improve

Control

1.11.2022. 1.12.2022. 5.01.2023. 1.02.2023. 28.02.2023.

1.11 18.11

1.11

6.12

8.12

12.01

12.01

11.02

13.02

28.02
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Decreasing number of pinning mistakes on Daimler NGA IP 
D.M.A.I.C phases

1. Define phase

Defining problem and 
setting the goal

2. Measuring phase

Gathering data regarding 
mistakes 

3. Analyze phase

Analyze data regarding 
pinning mistakes

4. Improvement phase

Creating actions for 
resolving root causes

5. Control phase

Establish control method 
as future stan.

1.1 Process Flow

Presenting process flow on 
Daimler NGA IP line

1.3 5W2H method

Describing problem of wrong 
pinning

1.4 SMART method

Target: Increase of FTT 

from 9% to 50%

2.1 Survey

Feedback from production 
operators

2.2 Paper form

Excel form for recording 
pinning mistakes and FTT

2.3 Pareto chart

Creating pareto chart form 
recorded mistakes

3.1 Ishikawa

Root cause analyze of 
recorded mistakes

3.2 Cost benefit

Defining potential solutions 
for 20 causes

4.1 Action plan

Defining actions for resolving 
of 20 root causes

5.1 Paper form

Excel form for recording 
pinning mistakes and FTT

Work Breakdown Structure (WBS)
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Žujović Branislav
Project leader

QDC Global Quality

Tomanović Nina 

Quality Team Leader (GB)
Expert

Raković Biljana 
Process Engineer

Team member

Trajkov Slavica
Production Supervizor

Team member

Jovičić Aleksandar 
Quality Specialist

Team member

Nada Đorđević
Quality Engineer

Team member

Nešić Nevena
Quality Technician

Team member

Pavlović Andrijana 
Process Engineer

Team member

Đorđević Lidija
Process Technician

Team member

Participate 
until 

Analysis 
phase

Project team members
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Survey on Damiler NGA IP line
Q1: Which most common issues you have in your production step?

Q2: What is the most complicated production step and process according your opinion?

66 
participants
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

TOP 3 answers:
- Missing wires
- Mixed components
- Damaged componets

Survey results
Q1: Which most common issues you have in your production step?
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Survey results
Q2: What is the most complicated production step and process according your opinion?

TOP 3 answers:
- Tapping
- Placing kits 
- Pinning of wires



15Menadžment Centar Beograd

DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Datum Smena Ukupan broj testiranih kamiona Prošli test iz prvog puta Nisu prošli test iz prvog puta FTT (%)

1-Nov 1 17 1 16 6

1-Nov 2 22 0 22 0

2-Nov 1 20 2 18 10

2-Nov 2 22 1 21 5

3-Nov 1 28 2 26 7

4-Nov 1 21 2 19 10

4-Nov 2 26 2 24 8

7-Nov 1 17 1 16 6

7-Nov 2 1 1 0 100

Daimler IP FTT (%) - Tester 2 (pogrešno pinovanje)

Written formulars
Recording of pinning mistakes and FTT results on two electrical testers in 1 month period
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Measuring results period 1.11 – 30.11.2022 on 1190 tested harnesses

Number of mistakesFTT (%)
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Pareto analysis of Measuring results (all connectors with Cumulative ≤ 80%) 

30% of connectors contributing to 80% of mistakes
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

TOP pins with mistakes analyze of connectors
Pivot analysis and preparing inputs for Ishikawa analysis
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Ishikawa diagram

Wrong pinning on
30% connectors 

from  Pareto 
analysis

Problem

MachineMethodMan

Materials Measurement Environment

Missing lights on 
pre- assembly 
stations 3 and 4

Overload work on 
preassembly stations 1 
and 4

Not enough light for some 
careers on preassembly 
stations

Not enough tools 
for unpinning of 
carriers on 
assembly line

Missing note to operators 
to make pinning according 
LAD (position of 
connectors)

Unclear print on wires on step 1

Lights on assembly 
stations doesn’t work and 
reflectors doesen’t work

Missing feedback of errors 
from assembly to pre-
assembly stations

Unclear marking of wires 
racks

Unclear visualization of pins in 
LAD for connectors X21,X51,X53

Not clear pinning process for 
plugs in LAD (3 plugs together)

Qualificatin matrix not 
updated

Shift isn’t organized according 
qaulif. matrix

Each operator don’t know
more production steps

Not enough 
visualization on 
assembly board for 
A156x1, X117 and 
Z1X1(pins) 

Missing photo of FA3X1 in LAD

Mixed connectors in 
boxes

Untrained operators

Root cause

Contributor to root 
cause

No print on ready twist wires

Missing attention note for 
operators to take 
connectors according LAD 
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Cost Benefit analysis

C
o

st

Benefit

+

-

- +

• Training of all operators according LAD (connector orientation) 
on all production steps 

• Sorting of all connectors on all preassembly stations

• Attention for operators in LAD for proper orientation of connectors
• Fix print on wires on pre-assembly stations on step 1
• Fix lights on assembly line and order of lights for reflectors
• Feedback regarding pinning mistakes from assembly operators to pre-

assembly operators 
• Renew marking on wire KNBs (positions)
• Improve pin visualization in LAD for connectors
• Split plugs in LAD
• Update qualification matrix
• Organize shift according qualification matrix
• Increase knowledge of production operators for more production steps 
• Pin visualization of contra parts on assembly board for some 

connectors  
• Photos of brackets in LAD

• Balance of preassembly steps 1 and 4
• Print on all ready twisted wires
• Order more unpinning tolls for “carriers”
• Additional Lights on preassembly stations
• Neon lights on preassembly stations 
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Action list WHAT? WHO? WHEN?

0

3

33

Action list status
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

LAD instruction improvement

Before After

Root cause : Unclear visualization of pins in LAD for 
connectors X21,X51,X53
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Before After

LAD instruction improvement Root causes : Unclear visualization of pins in LAD for 
connectors X21,X51,X53
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Before After

Assembly board pin visualization on contra parts Root cause : Not enough visualization on assembly board for 
A156x1, X117 and Z1X1 (pins) 
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Before After

Assembly board pin visualization on contra parts for connectors X117 i Z1X1

Root cause: Not enough visualization on assembly board for 
A156x1, X117 and Z1X1 (pins) 
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Before After

KNB98711264;KNB98693198; KNB98711264;KNB98693198;

Visualization of labels on wires rack Root cause: Unclear marking of 
wires racks
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Before After

Visualization of hooks for KITs Root cause: Unclear marking of 
wires racks
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Before After

Rearrange of double crimp wires position on step1 Overload work on preassembly 
stations 1 and 4
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Before After

Rearrange of double crimp wires position on step4 Overload work on preassembly 
stations 1 and 4
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Before After

Add photo of FA3X1 in LAD Root cause: Missing photo of FA3X1 in LAD
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Before After

Visualization of proper print on wires Unclear print on wires on step 1
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Before After

N/A

Discussion regarding pinning mistakes on start 5 
meetings

Missing feedback of errors from assembly to pre-
assembly stations



33Menadžment Centar Beograd

DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Before After

Fixing lights in assembly line Lights on assembly stations doesn’t work and reflectors 
doesen’t work
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Before After

Fixing lights (reflector) above assembly line Lights on assembly stations doesn’t work and reflectors 
doesen’t work
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Before After

N/A

Additional qualification matrix according production steps Shift isn’t organized according qaulif. matrix
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Number of mistakes and FTT tracking
Excel templates standardized 



37Menadžment Centar Beograd

DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Project results
Measuring results from 13.02 – 28.02.2023

Average 
FTT 56%

FTT(%) per day 

FTT(%) per Month 
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DEFISANJE KONTROLA POBOLJŠANJE ANALIZA MERENJE 

Project savings

Reduction in manpower
Reduction in rework 

time
Decrease of unnecessary 

movement
Decrease number of claims 

for wrong pining

One electrical test operator per shift 
removed

Anuual saving : 12 000 €

Annual saving : 560 € per year Annual saving = 240 € Annual cost = 1800 €

Total annual saving 14 600 €
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Menadžment Centar Beograd

Ustanička 189

11050 Beograd

Srbija

T:  011 3047 126

M: 063 7004 518

E:  office@mcb.rs

W: www.mcb.rs

mcb.rs

PKC Wiring Sysytem doo

Šalinačka 82

11300 Smederevo

Srbija

T: +381 26 4150480

M: /

E:  Branislav.Zujovic@motherson.com

W: https://www.pkcgroup.com
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