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Implementation of Autonomous Maintenance and 5S

Leader:  Stoyan Dilov

Team members: Georgi Milenov, Georgi Bozhkov, Valentin Nenkov

Champion: Miglena Kopcheva

Field of activity: Autonomous Mainte_nan_ce for Category A Machines
and 5S Implementation in the Blanks Area

Location / Factory: NIKI OOD

Completion date: 31.03.2025
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The company is experiencing rapid growth through
investments in new machines, equipment, and workforce
expansion. However, the lack of an established maintenance
culture has led to declining equipment conditions, with even
new machines deteriorating quickly. To address this challenge,
Autonomous Maintenance (AM) was introduced to improve
equipment care and develop sustainable operator habits.

There are no clearly defined standards for cleaning,
lubrication, tightening, and inspection, and these activities are
not performed consistently. As a result, equipment failures,
unplanned downtime, and planning difficulties occur more
frequently. In addition, there is no structured and easily
accessible database of equipment failures and replaced parts.
This negatively impacts equipment effectiveness, team
motivation, and workplace safety.

To sustain our growth, win new customers, and improve
operational performance, we need reliable equipment and
stable processes. Addressing the lack of a systematic
maintenance approach is essential to reducing downtime,
increasing production reliability, and improving overall
equipment effectiveness. This provides a strong foundation for
sustainable growth and better customer service.

Category A Machines

Internal
No. Machine Name Model Company
Number
1 SALVAGNINI 54 Punching Center Lean P2 230
2 NUKON Laser Vento 315 229
3 Tube Laser BLM LT5
4 Laser Cutting Machine L5-30 64
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Downtime statistics caused by machine failures. The data was collected through discussions with the respective
supervisors and machine operators.

CTaTMCTUKA - Bpeme 3a MpecTou Ha mMalluHUTe
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Stoyan Dilov — Technical Director
Georgi Milenov — Department Manager
Georgi Bozhkov — Machine Operator
Valentin Nenkov — Machine Operator
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NUKON Laser
— Contaminated

BLM Tube Laser BLM Tube Laser
— Production Scrap — Clogged Filter
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Salvagnini Panel
Bender — Electrical
Cabinet Ventilation

Salvagnini Panel
Bender — Tangled
Cables

NUKON Laser — Worn
Machine Table
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LEAN, I3 5. Project plan

s |0 [10]11] 12|13
1 |OrbBaw ueHTLP SALVAGNINI 54 Lean P2 230 5% 90% 4,5%
2 |Nasep NUKON Vento 315 229 10% 30% 3,0% I
3 |TpbbeH nasep BLM LT5 1% 0% 0,0% -
4 | MawwuHa 3a nasepHo psA3aHe L5-30 64 11% 0% 0,0% [
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5 Why Analysis

Problem: Machines frequently break down, resulting in delayed orders and low operational efficiency.
Why do the machines frequently break down?

— Because regular maintenance (cleaning, lubrication, inspections, etc.) is not performed.

Why is regular maintenance not performed?
— Because there are no clear rules and standards for these activities

Why are there no clear rules and standards?
— Because an Autonomous Maintenance system has not been implemented, and operators have not been
trained.

Why has an Autonomous Maintenance system not been implemented?
— Because there has been no focus on developing such a culture and approach.

Why has there been no focus on developing this culture?
— Because efforts have primarily been directed toward business growth and increasing production capacity
rather than sustainability and equipment maintenance.

@ Root Cause:
Lack of focus and a systematic approach to developing an Autonomous Maintenance culture.
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AM (ABTOHOMHa noaApbXKa) nnaH 3a BHeapABaHe B HUKU O0[ 2025 (cTbnku Ha AM ot 1 ao 3) LEANE

| e | o [ | e e e T e TR - WO - RN . TR TN
1 |OrbBaw ueHTLp SALVAGNINI 54 Lean P2 230 5% 90% 4,5%

2 |Naszep NUKON Vento 315 229 10% 30% 3,0%

3 |Tpu6en nasep BLM LTS 1% 0% 0,0%

4 | Mawwna 3a nasepHo prsane L5-30 64 1% | 0% 0,0%

5 |A6KanT Karmet vyl BIEC 3% | 0% | 00% I

6 |AGkanT Baykal 1250X35 153 3% 0% 0,0%

7 |A6Kkant Baykal vt 24 | 3% | 0% | 0,0%

8 |AGkanT Baykal e 7 3% | 0% | 00%

9 |A6kaHT Baykal 26%';::0 173 3% 0% 0,0%

10 |AKant Baykal e | T | 3% | 0% | 00%

11 |®pesa HAAS Minimally HE 195 2% 0% 0,0%

12 | OrbBaw UeHTLP Salvagnini 230 4% 0% 0,0%

13 [crpyr Coarel | a2 | 2% | 0% | 00%

14 | ®pesa DMC 1035V Dekel Maho 231 2% 0% 0,0%

15 | ®pe3a HAAS VR-1DHG 221 2% 0% 0,0%

16 |Ctpyr HAAS TL-1 HE 21 2% 0% 0,0%

17 | PoGor 3aBapsiBare Y;s;';:;"a 179 3% 0% 0,0%

VR-1-
18 | PoGor 3aBapsiBaHe 06VHXH25- 3% 0% 0,0%
A10

19 |BuroBawa MalwmHa 3a KawWoHu AY2,5NN 3% 0% 0,0%

20 (2D orbBawa MawmHa CFM 620 126 3% 0% 0,0%

21 (3D mawmHa 3a orbBaHe Ha Ten AFM-3D8T 176 3% 0% 0,0%

22 | Npaxosa nuua 231 15% | 0% 0,0%

23 |Bunwna npaxosa nuunn 1% | 0% | 00%

MakcumaneH pesynrart 100% 7,5% Tekywy pesyntat
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ABTOHOMHA noaAapbKKa Salvagnini PAM e — No
UHmRusiig 3a_Asmuanmia (1od0nes4a 230
NIKI No238
Touka 238.1
- MnaHupaHo HyHun b
Homep |UsnbnHuten| [HOeicrsue Cumson | UHTepBan OnucaHue :
Bpeme (MUH.) MHCTPYMEHTH
Touka 238 .1
MouncreaHe Ha PaboTHa 30Ha (orbBaLm D, S——
MHCTPYMEHTH, rpeau, paboTeH naoT) ¢ napuanm
238.1 o MouncreaHe b, a 5 Mapuan 1 o6esmacanTe. Nouncrsare Ha PaBoTHa 30Ha € Napuanu n
obesmacnuTe npu HeobxoaumocT. Bralousa
MouncTBaHe Ha J1asepHW CEH30PU U OMTUYHK NOMOLLHETE Maca , pPabOTHHA NAOT ¥ OCHOBHATE
CUCTEMM C MUKpPOoPUBDBPa Kbpra. OresaWa rpeaa.
238.2 (0} WHcnekuna Q 14 1 BusyaneH ornep Ha OrbBalluy MHCTPYMEHTU U
OCHOBHaTa rpefa.
Cma3BaHe c npenopbyaHa rpec ot
383 g Cmassane w ™ 10 npoussBoAuTeNs. XMApaBANYHA CUCTEMA -
npoBepKa 1 fonBaHe Ha macno. MpecupaHe Ha
BCMYKM LWAPHUPHU Bb3esa.
MpoayxsaHe ¢ KOMNpecMpaH Bb3ayx (He
Napuan,
npekaneHo 61130) Ha en. KabuHaTa u cepso-
238.4 (0] MouncteaHe . im 30 npaxocmyKauka, Touxa 238.2
i moTopu. MouncreaHe ¢ 06e3macamTen ocHoBHa ©\
g Bb3AyX
KOHCTPYKLMA 1 Kopnyc
238.5 n UHcnekums ©\ 3M 20
Mposepka 3a pa3xnabeHn BPb3KM U NPU3HALM
Ha nperpasaHe Ha KabenHun BPB3KW B €. Tabno
Onucanue:
238.6 (o] n , 6M 60 MpuTAxaHe Ha BCUYKK Knemu B enl. KabuHeTa. BusyaneH orneq Ha orbsalM MHCTPYMEHTH 1
' putArane MpUTAXraHe Ha BCUYKM €/, U CEPBO MOTOPM. OHOREIA mEAR
MpuTAraHe Ha BCUYKM IMHEMHW HaNpaBAABaLLM.
0 OnepaTtop /Jlama Ha cb30asaHe: Cv30an:
n MoaapbxkKa 19.2.2025 CmosH flunos
238.2 238. 238.3 238.6
10 10 10 10
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AM (ABTOHOMHa noaApBbXKa) NnaH 3a BHeapaBaHe B HUKU OO[ 2025 (cTenku Ha AM ot 1 po 3) AN

Ne HanmeHoBaHue Ha MawnHa Mogen B;;:E:»i:u Texect :gy“: np:‘:.ry,::" v ;N;‘p; BHEREE :‘:’ w[w B ] wm:"w f .:':":w :O:Mx |

1 |OreBau uenTLp SALVAGNINI 54 Lean P2 230 5% | 90% | 4,5%

2 |Nasep NUKON Vento 315 229 10% | 30% | 3,0%

3 |Tpu6en nasep BLM LT5 1% 0% 0,0%

4 | Mawuwa 3a nasepHo prsaHe L5-30 64 1% | 0% 0,0%

5 |AGKkanT Karmet ol BEET 3% | 0% | 00% I

6 |AGkanT Baykal 1250X35 153 3% 0% 0,0%

7 |AGKanT Baykal i 214 3% | 0% | 00%

8 |AGKanT Baykal ool 7 3% | 0% | 00%

9 |A6kanT Baykal 2 6‘:1‘:;)‘(30 173 3% 0% 0,0%

10 |AGKanT Baykal s |17 | 3% | 0% | 00%

11 |®pesa HAAS Minimally HE 195 2% 0% 0,0%

12 | OrbBaw ueHTLP Salvagnini 230 4% 0% 0,0%

13 [Croyr Cowrel | a2 | 2% | 0% | 00%

14 | ®pesa DMC 1035V Dekel Maho 231 2% 0% 0,0%

15 | dpesa HAAS VR-1DHG 221 2% 0% 0,0%

16 |Ctpyr HAAS TL-1 HE 211 2% 0% 0,0%

17 | PoGor sasapnsare Vashkawa | 17 3% | 0% | 00%

VR-1-

18 | Po6ort 3aBapsBaHe OSV::;HZ& 3% 0% 0,0%

19 |Burosawia MawWHa 3a KaWoHu AY2,5NN 3% 0% 0,0%

20 |2D orbBawa mawmHa CFM 620 126 3% 0% 0,0%

21 (3D mawuHa 3a orbBaHe Ha Ten AFM-3D8T 176 3% 0% 0,0%

22 | Mpaxosa numn 231 15% | 0% 0,0%

23 |Bumwna npaxosa nuHua 1% | 0% | 00%

MakcumaneH pesyntat 100% 7,5% TekyLL, pesyntar
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Standardization Deployment 5S

Nt

First Audit. Points 23 Second Audit. Points 68

MNpoBepoyeH nuct no 58 Saaatt? MpoBepoyeH nuct no 58 Sagitf
Lo i
3asoa: | Huv 001 sona: | Barotoski nata 19.02.2025 3asoq: | Hukv OO sona: | 3arotosky -SALVAGNINI 54 nara 28.map.25
Onvrop:| Cr. Hewesckn | 1S 25 3s 4s 55 O6LLO - Makc. 100 7. Onvrop| Cr. Hewesckn | 1S 25 35 45 55 OBLLO - Makc. 100 7.
O6Wo TO4KN 6 7 5 5 0 23 O6LWO TO4KM 14 15 14 12 13 68
Bp. Bbnpocu 5 5 5 5 5 25 Bp. Bbnpocu 5 5 5 5 5 25
[Cpeario Touxn 12 14 1.0 1.0 0,0 0,9 'mm 28 3.0 28 24 26 2.7
[Henroctn no 1S - COPTUPAHE 0]1]|2]3]|4|3as. TeitrocTi o 1S - COPTUPAHE 0(1]2]343a6.
1,01 Ha paGoTHOTO MSICTO Ce HamMMpaT camo HyxHuTe matepuani, Harl, u ap. Matepuany, kouto | 1 v 1,01  Ha paBoTHOTO MSCTO Ce HaMupaT camo HyxHUTe MaTepuany, Hafl, n ap. Matepuany, kouto | 3 v
He Ca HyXXHM 3a TeKywara paboTta ca OTCTpaHeHm OT PaBoTHOTO MACTO. He ca HyXHW 3a TekywaTa paboTta ca oTCTpaHeHm ot paboTHOTO MACTO.
1,02 Ha paBoTHOTO MSICTO Ce HammMpaT CaMo HYXHWUTEe MHCTPYMEHTH, npucnocobnenuna n ap.n. |2 v 1,02 Ha paBOTHOTO MSACTO CE HAMUPAT CaMO HYXXHIUTE MHCTPYMEHTM, Npucnoco6nenus 1 ap.n. | 4 v
VIHCTPYMEHTY, KOUTO He Ca Hy)Hut 3a TeKyluara paBota ca OTCTpaHeHi oT paBoTHOTO MACTO. VIHCTPYMEHTY, KOUTO He Ca HY)XHM 3a Tekyliara paboTa ca OTCTpaHeHu oT paBoTHOTO MSICTO.
1,03 Ha paGoTHOTO MFICTO Ce Hamipa Camo HeoGxoaumoTo. oGopyABaHe. Maluvku, cTernaxi, 2 v 1,03 Ha paBOTHOTO MSACTO Ce Hamipa camo HeobxoauMoTo o6opyABaHe. Maluuhu, cTenaxm, 4 v
LukachoBe, MacH 1 Ap. KOUTO Ca U3NEIN OT YNOTPEBa Uk HeHyXXHY 33 TeKyLLoTO wwkachose, Macu 1 Ap. KOUTO Ca M3Nesnn OT yroTpeba Ui HeHyKHI 3a TEKYLLOTO
MPOUIBOACTBO Ca OTCTPaHEHM OT PABOTHOTO NPOCTPAHTCBO. NPOM3BOACTBO Ca OTCTPaHEHM OT PaGOTHOTO MPOCTPAHTCBO.

1,04 Ha paGoTHOTO MSICTO Ce HamMpa camo HeobxoaumaTa AoKYMeHTaums (BKkr. uHdopmaums no | 1 v

1,04 Ha paboTHOTO MACTO ce Hamm1pa camo HeobxoaumaTta AoKYMeHTaums (BKn. uHcdopmauus no | 3 v
Tabnara). OcTapeny Unn HeHyxHu aoknaaw, Genexkn, 06sBu, acmwm 1 Ap. ca OTCTPaHEHM. P P Al AOKy! umA ( ichopmayy

Tabnara). OcTapeny Unn HeHyxH\ aoknaau, Genesxku, 06asw, admwm 1 ap. ca OTCTPaHeHM.

1,05 B cranaapta no 5S (pab. uHCTpykuusi/cxema 1 np.) 3a paboTHOTO MACTO ca AedHUpaHK 0fv
BCUYKM HYXHW NpeaMeTu 3a MACTOTO

1,05 B craHgapta no 5S (pab. uHCTpyKuUusi/cxema 1 np.) 3a paboTHOTO MACTO ca AeUHUPaHK ofv
BCUMKV HYXHM NPEAMETH 33 MSCTOTO

[eiiHocTu no 28 - CUCTEMHO MOAPEXOAHE 0[1/2]3[4]3a6. =

2.01 MpoxoauTe ca ACHO MAESHTUDMULIMPaHN U He3anpeyeHu. M3xoauTe ca iCHO AedHMpaHn 1 3 v DevtrocTy o 28 - CUCTEMHO NOAPEXIAHE Ol d]12 l S| ]|3a03
HesanpeyeHu. 2.01 TMpoxoauTe ca SICHO UAEHTUMLIMPaHN 1 He3anpeyeHn. MaxoauTe ca SCHO AeduHpaHmi n 4 v

2.02 MecTarta 3a BCUMKM NPEAMETH - € SICHO AechHIPaHO, O4epTaHo 1 MapkupaHo no pa3éupaem | 0 v Hesanpedeni.

HauuH. (Mpedmemu o noda - kyTun, Hall, MaTepuani, KomuIkM, NOYUCTBALLM CPEACTBa, 2.02 MecTtara 3a BCUYKU NPEAMETH - € SICHO AeMHMPAHO, O4EPTaHO U MapK1paHo no pasbupaem | 3 v
naneTy 3a CTPYXKA U Ap.; MpedMemu o dpyau MEcma - UHCTPYMEHTH, CTENaM 1 fp.) HauuH. (mpedmemu no noda - kyTum, Hall, MaTepuanu, KOnuyKW, NOYMCTBALLM CPEACTBA,
nanetu 3a CTpYXKku1 1 Ap.; npedmemu 1o dpyau Mecma - UHCTPYMEHTM, CTENaxM v np.)

2.03 KonuyecTBaTa 3a MaTepuanu, KoHcymaTtnem 1 Hal ca sicHo edmMHMpaHm, o4epTanmn n 2 v
HagnucaHu. 2.03 KonuyecTeaTa 3a MaTepuanu, koHcymaTuem 1 Hall ca scHo aedmHMpaHm, ovepTani n 4 v

2.04 TocTaBeHu ca eTUKETU U HaanucK 3a Matepuany, H3MM, MalWHY, y4acTbLK, NaBULM 1 Np. 1 v Hapnueann.

2.05 | DOKyMEHTWTE (K07, WHEOPMALVR 1o TaGRaTa) & JETNNEO HATNVCANN 1 VAT ACHO 1 v 2.04 TlocTaBeHu ca eTMKETU U Hagnucu 3a matepuany, H3M, MalmHy, yyacTbum, nasuum unp. | 1 v
[[edrHUPaHo MSICTO. 2.05 [lokymeHTUTe (BKI. MHpOpMaLUS Mo TabnaTta) ca YeTNWUBO HAANUCAHU U UMAT SICHO 3 v

[eiiHocT o 3S - CYSNHA Y/CTOTA 0[1]2]3]4 . ACOIRUPaHO UACTO. _

3.01 MopoBeTe ca YnCTV OT MPBLCOTYSA, NPaX, OTNAALLMN, KOMMOHEHTM, ONaKOBbYeH MaTepuan u | 2 v [enHoctn no 38 - CUANHA YACTOTA 0(1(2|3|4]3a6.
np. MapkupoBkuTe no noaa ca B 406po CbCTosiHME. CTeHUTe, NperpanuTe, KONOHUTE, ca 3.01 MopoBeTe Ca YMCTM OT MPLCOTUS, NPax, OTNAAbLM, KOMNOHEHT, ONakoBbYeH MaTepuan u | 3 v
uncTy. Ap. MapKupoBK#Te no noAa ca B 406P0 CbCTosHNe. CTeHuTe, NperpaauTe, KONoHUTe, ca

3.02 MawmHuTe ca YCTM OT Npax, Macmno, MpbCcoTus 1 np. (paboTHu nnoTose, kanauu, cToiiku ¢ | 1 v YNCTH.
marepuanv v ap.) 3.02 MawwuHUTe ca YMUCTM OT npax, Macno, MpbCoTUs U np. (paboTHM NnoToBe, kanauw, CTolku ¢ | 3 v

3.03  Becudkv npeameTy - paboTHU Mack, KyTuM, Kod W, UHCTPYMEHTH, M ApP. Ca YUCTY, He ca 1 v marepuani 1 ap.)

PpaskbeaHu nnn enenn. Te ca no mecrara cu. 3.03 Bcuuku npeameTy - paboTHU Macu, KyTUM, KO U, MHCTPYMEHTH, U Ap. Ca YUCTW, He ca 3 v

3.04 [lokyMeHTWUTe Ca YMCTW, He Ca NOBPEMEHN, N Ce CbXPaHsABaT Ha MecTarta CU. 1 v pasKbCaHu unu nospeaeHn. Te ca nogpeaeHn No MecTaTa cu.

3.05 " 3a ce Cbxp T Ha TOYHO ONpefierneHo 0|v 3.04 [loKyMeHTUTe Ca 4iCTW, He Ca NOBPESEHN, U Ce CbXpaHsiBaT Ha MecTara ci. 1 v
MSICTO C NOAXOASALLA MapKUPOBKa W Ca NeCHO A0CTBLINHM NPpU HyxAa. 3.05 Marepuanure U KOHCYMaTUBMUTE 3a NOYUCTBAHE CE CbXPAHABAT HA TOYHO onpeaeneHo 4 v

HeviHocTi no 4S - CTAHOAPTUSUPAHE 0[1[2]3|4]3a6. MSICTO C NOAXOAsALIa MaPKMPOBKa W Ca JIECHO AOCTBIHM MU HyXaa.
4.01  VWma rpacpuk, koiATo nokassa Bpeme, HecToTa 1 OTTOBOPHOCTY 3a NOYMCTBAHETO Ha 0|v [eiinocTvt ro 4S - CTAHOAPTUSVPAHE 0/1|2]|3|4]3a6.
0 ;:A":'T_::t:;;'ig:f?;;i:g;g:;e;‘;"izzi"‘oi?; z'r?gk.aopHocm T A 5 5 4.01  Vma rpadhuK, KOWTO NOKa3Ba BPEME, YECTOTA 1 OTFOBOPHOCTY 3a MOYMCTBAHETO Ha 0 v
i g MalluuHUTe, CTenaxky, paBoTHOTO MPOCTPaHCTBO W Ap.
408 z‘rnanbuwr;aaor npowaaoﬂcmreop,m = = 5s 2 (manp. Cvcrenn 53 2 " 4.02 Wma rpachumk, Ko TO Nnokassa Bpeme, YECTOTa W OTTOBOPHOCTY 3a OTCTpaHsiBaHe Ha 3 v
. - . oTnagbuuTe oT TBOTO.
ﬁﬁ% :;S;n)m P —— ol 4.03 BbBeaeHu ca NpeBaHTMBHU MEPKH 3a cnaasaneﬁ Ha 5S nsuckeaHusiTa (Hanp. Cuctemu 3a 2 v

4.05 Toukure 3a H H1 Ha NPeAXOAHWA OOUT Ca U3MbIHEHN. 0|v | cpOupatie v OTCTpaHABAHE Ha OTNAALLM - KOHTSAHEDH, KYTWM M AP, )

4.04 Pesyntatute ot OAMT Cca NOCTaBEeHW Ha BAMMO 3a LIeNWs eKkun MACTO. 3 v
OevHocTtn no 5S - CAMONCLINITIUHA 0]1]|2]3]|4]3as. 4.05 Toukute 3a nogo6peHme Habensi3aHu Ha NPeaXo[HVS OQUT Ca U3MbIHEHU. 4 v

5.01 Zpe&c;z;:;eg:z Igjl:lv:;:(;;:;:emy;aeisan B [leiiHocTUTE no 5S kaTo oauTOp, UNn B 0|v ,U,eﬁHOCTI/I 0 55 - CAMOJJM?L[V"'IJ'MHA 01112134300,

5.02 EkunuTe (CMEHUTe) C Haii-ronsiM NpuHOC B AerHocTuTe no 5S ce oTnuyaear. o|v 501 I'Ipen(:TasyvlTen Ha MeHuaxMLHTa e yJacTean s AeiiHocTuTe no 55 kato onwTop, w8 © v

5.03  3a peitHocuTTe No 5S Ce OTANSAT AOCTATLYHO BpeMe u pecypcu (Hanp. OnpeaeneHo 0fv APy AGMHOCTY NIpes FIOE:J'Ie/JHMR 1 mecel. —

AHEBHO/CEAMIIHO BpEMe 33 MOUMCTBAHe, 55 NWaep 1 Ap.) 5.02 EKMnM:re (cmeHuTe) C Hait-ronsiM NpUHOC B AeitHocTuTe no 5S ce oTnnyasar. 0|v

5.04  Bcuukv OnepaTopy, MMAEPW U HaYanHWLM UMaT 3aauu 3a M3mbiHeHue Mo 5S B pamkvTe Ha 1[0 | v 5.03  3a peHocuTTe no 5 ce OTAGNAT AOCTATLUHO BPEMe U pecypei (Hanp. Onpeaenexo 3 v
ceqmmua. [AHEeBHO/CeaMMNYHO Bpeme 3a nouncTBaHe, 5S nuaep u ap.)

505 EKANa CTapTMpa MHMLMATVEN 3a NOA0BPEHNsA Ha PaBOTHOTO MACTO, KOUTO HE Ca 0lv 5.04 Bcwuku onepaTtopu, NUAEpU N HavanHULUM UMaT 3aaadn 3a U3nbriHeHre no 5S B pamkute Ha 1| 3 v
onpeneneny B 5S oaura. ceammua.

5.05 Ekvna cTapTipa MHMLMAaTMBY 3a NOA06peHUs Ha paBoTHOTO MACTO, KOWTO He ca 3 v
onpenenexu B 5S oauta.
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