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Reduce storage costs for packaging stored in the external Packaging
Warehouse.

Leader:  llian Petkov

Team members: Petar Kapitanski Kaloyan Ivanov

Champion: | Atanas Apostolov

Field of activity: Automotive — Electromechanical Component Assembly

Location / Factory: Kostal /| Pazardzhik

Completion date: 26.09.2025
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Leader:

Team members:

Project coach:

Champion:

Field of activity:

Location / Factory:

Completion date:

5S Presentation of the VW MQB SCM Area

Nikolay Spasov

Petar Bliznakov Stoyan Pepelov Boyana Tilova Setup
Technician Coordinator Operator

Rumen Lupov

Atanas Apostolov

Automotive — Electromechanical Component Assembly

Kostal / Pazardzhik

26.09.2025
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By contract, every pallet exceeding the defined maximum
of 5,000 pallets incurs an additional storage charge,
resulting in increased costs.

At the start of the project, the warehouse contained 8,500
pallets—3,500 above the contractual limit of 5,000
pallets—resulting in additional daily storage charges.

Maintain and manage an inventory of up to 5,000 customer
packaging pallets, covered by the agreed standard
monthly storage fee.

Analysis of Errors and Parameters in Customer Packaging
Management Analysis of Customer Packaging Storage
and Handling Processes Reduce the Number of Pallets
Exceeding the 5,000-Pallet Limit in the Packaging

Warehouse
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Supplier Kostal
(Incl. Zavodska RM (Sinitevska) ! % I m %
molded parts “ €]

Out of scope: Shuttles*, Granulate, RM in Zavodska
*costs of shuttle

: Out of Scope :
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LEAN.ES 2. Target setting

Target:

14 Snap-Shot Projects (Logistics) Project Charter [ OSTAL

Flant OB Assembly Project
P 0.0 302D
Project lkead G m & Apcstokay (Guido Herr) Start

Team 5. Antanow (OPX Coach), P, Kapitanski [OPX trainee), K. anow (APLS] Project

F2.12. 2025

End
Iniaal Suaticn and 'Eh.lllﬂ'ﬂﬂf.' Lviral F'rﬁ]t-:t'ﬁ-.'!'.lli
= Manthly imeaice for 270 000 & / manth s Reduction of montly immica with 15%
= Raal monthiy pallat gquantity 8500 pos s Reduction of monthly palkat quantity with 40/

=Maximurn palled quanity an stodk 5000 pes

In Scopse Dt of Scops F.Fis for Impast measwrement (ncluding starbng and target value)

s'WH area Hronavsa (Zvanichesn) + Al gther WH faciinas kdanthly storage imwaice, &
Manthly palet irentary, pcs

popyErmg et @ pehibind weifeoniprice premimsinn AN dghis. sl bkl pen pedy righiy- me swgrepd

Jan Feb Mar Apr May Jun Jul Aug Zap Dt Mov Dec
Snap-Shat Prijects :
= Logsfies ;'Ig.;-;;;:!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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LEARLE 2. Target setting
Trend analysis: .
Zvanichevo warehouse cost
2024 2025 reduction |saved
300643 ¢C
January 270796 € 264 883 € 2%|-  5913€ orsee 28IC g0 e i TASME e s
February 268891 € 257 824 € 4%[- 11067 € ‘ 260894 € L
March 273925¢€ 227 260 € 17%|- 46665 €
April 283624 € 223512 € 21%|- 60112€ 264883 ¢ -
May 267 470€ 225669 € 15%|- 41801¢€ S aaize 2% Liimc  arssec gl
June 300643 € 218594 € 27%|- 82049€
July 260894 € 217336 € 17%|- 43558€
August 272124 € 217887 € 16%|- 54237€
September 271614 € s
Qctober 275640 €
November 274612 €
December 250795 € JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER
3271028¢€ 1852966 € - 345401€ —e—2024 02025

Target:

14 Snap-Shot Projects (Logistics)

Project Charter [KOSTAIL

Flant HOBU
. Patkew

Project lead

Initial Sstuation and Challenge
= Manthly imegice for 270 000 & | manth
= Real monthly pallat quantity 8500 pos

Out of Scope

sWH area Hronavsia (Zvanichesn) + Al gther WH faciias

Depariment Rt T
Sponsor A Apcestokav (Gurdo Herr

Team 5. Antonov (OPX Coach), P. Kapitanski (OPX fraines), k. hanov (APL3)

ving

08 01 2025

212 2025

Overall Project Goals
=Reduction af monthiy irvoice with 15%

=Reduction af menty pallat quantity with (0%
=Maximum pallet quariity on stock SD00 pes

whechoed mdd wacke. Aewbiredod

KPis for impact measwrement (including starbng and target value]

Manthly stoeage imeice, &
Manthly palet irvertory, pcs

Snap-Shal Projects
= Logistics B

it
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KOSTAL

14 Snap-Shot Projects (Logistics)

Project Organization

Plant Manager, HoD, Project Manager, LQ*-Office, Works I:uunl:i*

Project Team and required capacities Extended Project Team

= s

All informreation abaut capaciies will b= doublechecked

The Praject Team will mest daily, the Extended Project Team weekly and the Steering Commifee manthly
in tha Analyss Phase and updated if necassany

* = daily, ** = eacl Traiming days. *** = waekly updale, if requesiad "LO=Laan Duakfkaisn
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Function Mame, Department Heguired Capacity™ m % r
Haad of Departmant D. Gouleva Phiwaek ti
Project Leader | Petiov 1hictay” i‘
Foresmen 20%" B
Empioyea ((parator) Sdaysweak" s
Emplcyee {Dperalo) ERE— 13
CIFX-Faciibaior {irainea) P Kapitanski, K. kanov Sdaystweak™ EI
DPX Faciltator {advanced) Sotaysiwesk™ ii
DPX.Caach [KOBL) S Antoecy 2oayehVeak™ 23
Tachnical Servica 2daystweak: il
Plarring Department | Petiooy hiday" +
Mainlenance 2hiday® -EE :
Lacal Program Office R Lupow Pes fequest™ 2 g

B

g
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= 4. Current state analysis

Pareto Analysis of customer packaging
L —— 100%

80%
1 70%
60%

50%
40%
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20%
10%
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Starting date

Today

Period of days

Rent per pallet per day

Customer

COM2020/COM2023
MQB
BMW
MLBEVO
COM 2016
COMevo
MLBEVO
MLBEVO
BR213

A Entry
MLBEVO
MLBEVO
A Entry
MQB
MLBEVO

15.1.2025
25.9.2025
253

0,35 nB.

Cust.mat.numb
er -

41050
517602
3108961
536830
40200
PZAB298
516273
6080
57992
SAS-BPI
6612
535388
7614953
7614895
513218

Total Target
1526

Target Stock of
pallets -

450
619
5
200
20
0
41
9
31
22
18
21
22
55
13

Current Stock
4203

cw 03 Stock of
Client pallets _|

1145
1057
424
330
238
212
142
133
102
94
87
70
67
60
42

Potential Y saving
174 483,04 €

Total delta target

2677

Delta to Target

-
695
438
419
130
218
212
101
124
71
72
69
49
45
5
29

2200
231667

Total savings

Action for optimalization

Send 500 to Dazhdino/KOBU1?
Return 200 to customer

Return 419 to customer
Reduce 130 pallets

Scrap 150

Return all 212 to customer
Ramp-dow n

Stop ordering

Scrap 71

Return 72 to customer

160 580,36 €

Loop delivery trying to reduce the loop

Reduce 49 pallets
Return 45 to customer
to cut 5 pallets from the loop

Ramp-dow n

22.1.2025
246
23 419,20 nB.
CW4
Stock CW4

-
1145
1057
334
330
238
62
142
133
102
78

70
51
60
42

272

Delta

90

150

16

16
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5. Project plan

14 Snap-Shot Projects (Logistics)

Project Status [IKOSU/AL

Content Timelne Resources Reasons for yellow/ red traffic lights

# |Deliverabies DOl | DueDate | E3Smated | | p Target -"& Y10
1 |WH Hronovski (Zvanichevo) KFY / megsurable 1
1.1 | Analyze of number of Pallets (customer packaging) 1 08012025 |08.012025
12 | Analyze of number of Pallets (wooden packaging) 1 08012025 |08012025 | [5*"% 19
1.3 |Analyze of number of Pallets (empty boxes) 1 08012025 |08.01.2025 Current status / problems / risks
2 |Reduction of Pallets (customer Packaging) 4 25092025 |25.09.2025 « Kick of Meeting - 08 01 2025 (DOI1)

2.1 |Pareto analysis of main obsolete contributors

22 |ABC analysis (demand related)

2.3 | Classification of main roct causes

KOE RACE 2025/ KOBU APRIOPX, KOBU APL4 (01,2025

Erghanatons o DO {DN0%e Of VDTN and

AUTOMOBIL ELEKTRIK
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Ishikawa Diagram %@gﬁm
:

Delays in rarsponator

Does not réespect production
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planning
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Hypothesis Analysis K@S?&IL

Probable Root Cause Hypothesis True / False Proof -
»es not respect produchon Customars delrver packaging without ’
schedues and demand plamng O(MM from our Site THRU DM ole mimoat p.&md&( ' :
Wrong packaging number delvered Wrong labelng THRU Dedivery packaging number does not comespond 1o real one 7
Wrong orders Wrong quantity THRU Delrvery Note in over delvery : )
‘ 5S ‘.: " ) 4 LIS 1 an : .’
_\‘f,.,],r:), l::‘,,,.m oA Wrong ordenng THRU Dewvabon in the real and plarned quarbbes Es
SW devabons in customer portals Wrong data managemert and SW THRU Dewadon in the real and plarned quarttes 3
Not enough foous on each progect THRU Demabon in the real and planned quarttes
Delays in ¥ansportaton Sefety stocks to cover ransportation ., Overstock or underdelvery :
— 3
5

< ¢ 3) Swanslav 4002 & Bian Petioy ) Sephmaer 202 136 16 AUTOMOBIL ELEKTRIK ©
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7. Implementation of solution

Prioritisation Matrix

ROSTAL

CusSiomes
raping

Relocabon of quardtes In

Reduong delvery loops

SN0 SH Progects LO_SoSyma ) Saanasiav Aniondy & han Pebhow

Very low

Solution Description

Returming of over packagng to

of obsokete packaging

other Vit

SeeNMAer 202%

Moderate Very High

To Implement

AUTOMOBIL ELEKTRIK
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Zvanichevo warehouse cost 2024 2025 reduction |saved
January 270796 € 264 883 € 2%|-  5913€
268891 ¢ $066 € 271618 ¢ February 268891 € 257824 € 4%|- 11067 €
< e U snaoe M mU0E s March 273925¢€ 227 260 € 17%|- 46665 €
April 283624 € 223512 € 21%|- 60112€
264883 ¢ May 267470 € 225669 € 15%|- 41801¢€
N \ June 300643 € 218594 € 27%|- 82049€
A aswee IR July 260894 € 217336 € 17%|- 43558¢€
August 272124 € 217887 € 16%|- 54237¢€
September 271614 €
October 275640 €
November 274612 €
December 250795 €
JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER 3271028¢€ 1852966 € - 345401¢€
e 2024 e 2025

Change in performance metrics: Savings:

Starting date 1512025 2200

Today 502025 Potential Y saving 231867 21225

Pericd of days = T4 4B3,04 € Total savin 25

Rent per palet per day 035ns. TowlTarget  CurentStock  Totaldeha target Hﬂz
1528 “203 277

Customer m?‘"“jmﬂ“z;ﬁwﬂnnmwt ulmnmmm t‘mmunn;‘

COMR020/COVR0Z3 41050 450 145 85 Send 500 1o DazhdinoKOBU1? 14 0

vee s17802 619 1057 @8 Retm 200 o customer 1087

] 3108981 5 a2 a9 Retam 418 o customer 334 £

weevo 536830 200 3% 130 Reduce 130 palets £

com2016 40200 2 2 28 Serap 150 28 0

comevo FzAB298 0 212 212 Retm ail 212 to customer [ 150

WLBEVO stera 4 142 101 Ramp-down 2

MLBEVO &080 9 133 124 Stop ordering 133

Bra13 57992 3 102 n Serap 71 102 0

A Eniry saseR 2 N 2] Retn 72 to customer 7 1

W.BEvO 812 18 o ) Loop deiiery Iying 1o reduce the loop &

WLBEvO 535388 2 70 ® Reduse 49 palets L)

A Eniry 7814853 2 & s Retm 45 ta customer 5 1

ves 7814805 55 80 5 tocut 5 pallets fromthe koop &

wee/o s1az18 13 @ » Rarvp-down P

345 401 €
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LEAN.EG 9. Standardization

SR oo > 5>

|
Length | 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200
Pallet unit dimensions (mm) Width | 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Helg_ﬂ | 1450 930 930 1000 930 930 1000 1100 1000 1000 1000 1000 850
Volume (m3) | 1,74 1,12 1,12 1,20 1,12 1,12 1,20 1,32 1,20 1,20 1,20 1,20 1,02
Approx.weight FULL (kg) | 163 111 110 153 97 97 103 95 117 117 116 116 72
Proi A Ent MEB + MEB
MEB Gen2 Gen2
Cust.mat.number 7614953 | SAS-BS7 | SAS-BPI | 529863 BV29 | 790BV29 || 2933-2100 | 2650-8150 | 790BV30 537327 | 538476 | 539910
Current stock (pallets) ] 124 0 85 76 68 23 22 63 0 111
Max Weekly needs (pallets) 22 (] 22 0 112 102 103 64 38 529 42 59
Avg Weekly needs (pallets) 18 0 19 0 76 48 76 40 20 159 22 46
Customer to | Customer to
provide provide
b |Comment Retum 40t obsolete Obsolete more more
frequently | frequently
more pallets | more pallets
Coverage (in weeks) 4 - 6 - 1 1 1 0 1 ] 0 2
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ir
LEAM.BG
2200
Potential Y saving 231667 22.1.2025 29.1.2025 522025 12.2.2025 19.2.2025 26.2.2025 5.3.2025 12.3.2025 19.3.2025 26.3.2025 2.4.2025 9.4.2025
174 483,04 € Total savings 246 7 7 7 7 7 7 7 7 7 7 7
Total detta target 160580,36 € 2341920 n8. 272 32340 n8. 132 639,45n8. 261 | 548,80n8. 224 18007518 735 - 6615m8. -27 " 2058018 84 " 132,30 18, 54 " 521,858, 213 612518 25 671,30n8. 274 11515 ns.
2677 cwa4 cws cwe w7 cwe w9 cw 10 cw 11 cw 12 cow 13 cw 14 W15
Delta to Target - Action for optimalization - Stock CW4 - Delta - Stock CW5 - Delta Stock CW6 - Delta Stock CW7 - Delta - Stock (.7WRv Delta Stock CW!‘v Delta - (S:::I:I‘; - Delta - Stock CW1 v1 Delta Stock CW": Delta - Stock CW1: Delta - Stock CW1Av Delta 2;3:'; -
45 Return 45 to customer 51 16 51 0 55 -4 41 14 29 12 31 7 42 -11 40 2 42 D 72 -30 79 7 90
72 Return 72 to customer 78 16 78 0 74 4 73 1 39 34 39 0 23 16 8 15 1 7 54 53 27 27 38
438 Return 200 to customer 1057 1013 "4 849 164 869 -20 726 143 675 51 675 0 639 36 481 158 386 95 273 113 260
5 to cut 5 pallets from the loop 60 78 "18 77 1 69 8 73 -4 78 5 76 2 89 13 81 8 101 20 104 3 107
29 Ramp-dow n 42 55 -13 36 19 36 0 61 -25 61 0 51 10 61 -10 61 0 61 0 61 0 61
101 Ramp-dow n 142 114 28 112 2 108 4 93 15 117 24 117 0 109 8 112 £ 145 -33 126 19 123
49 Reduce 49 pallets 70 7 -1 51 20 57 ) 44 13 68 24 61 7 31 30 0 31 0 0 12 12 30
130 Reduce 130 pallets 330 310 20 296 14 304 -8 283 21 289 6 290 =i 253 a7 258 5 234 24 233 1 188
124 Stop ordering 133 125 8 115 10 115 0 115 0 113 2 105 8 107 2 100 7 % 4 91 5 89
69 Loop delivery trying to reduce the loop 87 119 -32 94 25 102 -8 92 10 100 -8 94 6 102 -8 84 18 100 -16 104 -4 104
695 Send 500 to Dazhdino/KOBU1? 1145 0 1145 0 1122 23 1093 29 663 430 637 26 567 70 593 26 643 -50 547 %6 469 78 575
212 Return all 212 to customer 62 150 62 0 62 0 62 0 0 62 0 0 0 0 0 0 0 0 0 0 0 0 0
218 Scrap 150 238 0 238 0 242 -4 242 0 242 0 247 5 275 28 275 0 254 21 277 23 228 49 186
419 Return 419 to customer 334 90 238 %6 246 -8 48 198 18 30 42 24 42 0 47 5 44 3 47 3 45 2 44
7 Scrap 71 102 0 102 0 107 5 95 12 101 -6 109 -8 104 5 114 -10 94 20 110 -16 104 6 108
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10. Deployment

1. Reduction of customer packaging

Project Status [[KOSTAIL

|

L4

» Internal customer packaging (Kostal property), relocation of defined packaging to KOBU plant area

< Dedicated space of 120 m?

< 4 layers of EP

< Total capacity of 360 EP

< Customer packaging COM 2020/ COM 2023
< Savings potential 23464 €/year

14 Snip SHt Progecs LO Y APR ) OPX 1 01 2025

SM0e 8 AUTOMOBIL ELEKTRIK
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Problem Target Team Current Project Root cause Implementation of Target-result

selection setting building state plan analysis solution control Standardization Deployment

First Audit. Points 99 Second Audit. Points 100 — Target is keeping on with these results

MpoBepoueH nuct no 58 \\ 2 MJAH 3A HOD,OBPEHME

3ason: | Kocran aova: | MQB SCM L2 1 pata_ | 26.08.2025 3a6. 3apava orr. Cpok
SQEL"LW' e e = = = SRECENHCRT OnepaTtopuTe 3HaAT KaK Aa M3NON3BaT cucTema 3a ynpaeneHue Ha uaeiTte |APF 26.9.2025
Bp. Bunpocy 5 5 5 5 3a nop,oGpeHue, HO HAMa TakmBa npeun
CpeaHo TouKu 4.0 4.0 40 4.0 A
erHocT no 1S - COPTUPAHE 011]2/3)4]32 |
a pat I0TO MSICTO C€ HamupaT camo HyxHuTe maTtepuanu, Hafl, u ap. Matepuanm, kol 4
He Ca HyXHY 3a TekylyaTa paGoTa ca oTCTpaHeH OT paboTHOTO MsiCTo.
1,02 Ha paboTHOTO MACTO CE HAaMMPaT Camo HYXXHUTE MHCTPYMEHTH, npucnocobnenus v ap.n. |4 x
WHCTPYMEHTU, KOUTO He Ca HYXHM 3a TeKy pabota ca oT p: MSICTO.
1,03 Ha pa6otHoTo MsicTo ce Hamupa camo Heo6xoauMoTo oGopyaBaHe. MallnHM, cTenaxw, 4 x
wkadoBe, Macu v ip. KOWTO ca U3neani oT ynotpeba Unn HeHyXHM 3a TekyLl 0To
ca P ot paBoTHoTo
1,04 Ha pa6oTHOTO MACTO Ce HamMpa camo Tauus (BKn. no |4 X
Tabnara). Octapenu unn HeHyXHW foknaaw, 6enexku, 068K, agmiimn v p. ca OTCTPaHEHW.
1,056 B no 58 (pab. 1 np.) 3a paboTHOTO MACTO ca AedmMHMpaHn 4 x
BCUYKN HW NpeMEeTV 3a MSCTOTO
Jevroctn no 28 - CUCTEMHO NOAPEXAAHE 0[1]2]3[4)3a6.
2.01 ca SiCHO n P . MiaxopuTte ca AcHO AedmHupaHn 1 4
HesanpeyeHu.
2.02 MecTaTa 3a BCUUYKM NpeAMeTH - € ICHO AedMHUPaHO, O4epTaHo U MapkupaHo no 4 x
pa3bupaem HaunH. (npedmemu o noda - kyman, Hall, Matepuanm, KonuuyKku, NoYncTBaLL M
CpeAcTBa, nanetm 3a CTPYXKU 1 Ap.; npedmemu no dpyau Mecma - IHCTPYMEHT, CTenaxu 1
np.)
2.03 Konuuectsata 3a MaTepuanu, koHcymaTueu u HaM ca AcHO AedmHMpaHy, odepTaHn 1 4 x
HaanMcaHm.
2.04 TlocTaBeHn ca eTMKETH U HaanucK 3a MaTepuany, H3IM, MalvHK, yyacTbuy, Nasuum v np. | 4 X
2.05 [okymeHTUTe (BKN. MHCOpMAaLMs No Tabnara) ca YeTIMBO HaANKUCaHN 1 UMaT SCHO 4 x
AedmHMpaHo MACTO.
[eviHoctnno 38 - CUAVIHA YACTOTA 0[1/23/4326.
3.01 TfopoBeTe ca 4MCTM OT MPbCOTUS, Mpax, OTNaAbLM, " 4 X
Ap. MapkupoBkuTe no nopa ca B 406po cheTosHMe. CTeHnTe, NperpaauTe, KONMOHUTe,
ca u1cT.
3.02 MawmHMTe ca YUCTU OT Npax, Macrio, MpbCoTUA U np. (paboTHK NnoToBe, kanaum, CToikn ¢ | 4 x
martepuani v ap.)
3.03  Bcuukv NpeamMeT - paboTHW Macy, KyTUM, KyTUM, KOW, MHCTPYMEHTH, U Ap. ca uucTn, |4 x
He ca wim Te ca 1o MecTara cu.
3.04 [oKyMeHTUTe Ca YiCTW, HE Ca NOBPEAEHM, U Ce CbXpaHsBaT Ha MecTaTa cu. 4 x
3.05 MarTepuanuTe n KOHCymMaTMBUTE 3a ce Ha TO4YHO 4 x
[eiHoctnno 4S - CTAHOAPTU3VPAHE 0[1/23/4 326
201 Viva rpacbuk, KOITo nokasa Bpeme, HeCTOTa U OTTOBOPHOCTU 3@ NOYUCTBAHETO Ha 4 x
MaluvHuTe, CTenaxy, paBoTHOTO NPOCTPAHCTBO 1 Ap.
4.02 Wma rpachmk, KOIWTO Nokassa Bpeme, HYecToTa 1 OTTOBOPHOCTU 3@ OTCTPaHsiBaHe Ha 4 x
0TNaAbLMTE OT NPOM3BOACTBOTO.
4.03 B ca MepKu 3a Ha 5S Ta (Hanp. Cuctemu 3a 4 x
ChbUpaHe 1 OTCTpaHsBaHe Ha OTNaAbLY - KOHTEMHepH, Ky 1 Ap., )
4.04 PesyntatuTe OT NPeAXOAHWA OAWUT Ca NOCTABEHW HA BAWUMO 3a LeNMs eKMn MACTO. 4 X
4. 2 |
[evHoctn no 5S - CAMOANCLIMMIHA 0[1/23/4|326.
5.01 My Ha ey B Al no 5S kato oauTop, UM B Apyru| 4 x
npe3 1 mecel,.
5.02 Exunute C Hal-roNsiM NpUHOC B AieHOCTUTE no 5S ce oTmyaBar. 4 x
5.03  3a perHocuTTe Mo 5S Ce 0TAENAT A0CTaThYHO Bpeme u pecypcu (Hanp. OnpeseneHo 4 X
BpeMme 3a , 5S nuaep n ap.)
5.04 Bcuuku onepaTopy, NMAEpV U HaYanH1LM UMaT 3aja4m 3a U3nbiHeHue no 5S B pamkute Ha 1 | 4 x
ceammua.
5.05 Ekuna cTapmpa MHULMATUBM 3a NOA0GPeHUs Ha PaBoTHOTO MSICTO, KOWTO He ca 3 x A
onpenenexu B 58 ogura. r
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