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Implementation of Autonomous Maintenance (Steps 1-3) on
HC5FW Line and 5S in the Area Surrounding the Line

Leader: Petar Doktorov

Petar Petrov; Georgi Georgiev; Zheko Radukov; Yavor Kamenov;
Mladen Mladenov; Adelina Paskaleva; Zlatislava Georgieva;
Martin Kostadinov; Miglena Doynova

Team members:

Project coach: Stoyan-Neshevski

Champion: Pavel Larionov

Field of activity: Industry & Automotive

Location / Factory: Lem Bulgaria EOOD

Completion date: 31.09.2025
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At LEM, we know that the stability of our manufacturing processes
depends to a large extent on the reliability of our equipment.
Frequent minor stops, breakdowns, and quality losses are
challenges that cannot be resolved solely through the efforts of the
Maintenance team. That is why we need a system that engages
operators in maintaining the machines and creates a culture of care
and ownership. Autonomous Maintenance is a key element in
achieving these objectives.

Equipment Availability (HC5FW) for September 2025:
97.41%

We strive to improve manufacturing efficiency and ensure the
sustainable development of our processes. Frequent minor
stoppages and unplanned equipment breakdowns hinder the
achievement of these objectives. Implementing Autonomous
Maintenance, where operators actively participate in maintaining
the machines, is a key step toward minimizing these issues and
achieving our strategic goals.

Project Scope:

WS08-00045 ; WS08-00047 ;
WS08-00048
WS08-00049 ;

Out of Project Scope:

WS08-00046
WS08-00053
WS08-00350
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> Standardization> Deployment > 5S >

2. Target setting

Trend analysis:

The results are expected in the coming months

Target:

_ UNIT BASELINE TARGET

Execution of the AM Plan

April September

PERIOD 2025 2025




s

o i i i -

_§§§d Problc?m Target Current Project Root calzlse Implemen?atlon of Target-result Standardization Deployment 5s
o I selection setting state plan analysis solution control

3. Team building

LECIHO WLLLE

x Positio Sep | Oct | Nov | Dec | Jan Feb | Mar | Apr | May | Jun Jul
2025 | 2025 | 2025 | 2025 | 2026 | 2026 | 2026 | 2026 | 2026 | 2026 | 2026
AM Leader Project Leader tii?ggzzit?of\(
Production Manager Department Manager | Production
Maintenance Manager Department Manager | Maintenance
Process Engineer Engineer Process Engineering
Maintenance Engineer Engineer Maintenance Engineering
Team Leader Team Leader Production
Operators Operator Production
Maintenance Technician | Technician Maintenance
Quality Engineer Engineer Quality
Health & Safety Specialist | Specialist Health & Safety
Training Specialist Specialist Training & Development
g:;\(t:iir;::;us IprovemiEns Specialist Continuous Improvement
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WO25-168738
WO25-168737
WO25-168732
W0O25-168560
WO25-168558
WO25-168406
WO25-168235
WO25-168138
W025-168053
WO025-168048
WO25-168019
WO25-167990
WO25-167989
W0O25-167959
WO025-167939
WO25-167799
WO25-167787
WO25-167640
W0O25-167493
WO25-167469
WO25-167341
WO25-167232
WO25-167215
WO025-167214
WO25-167184
WO25-167143
WO25-167044
WO25-167043
W025-167040
WO025-166923
WO25-166914
WO25-166899
WO25-166782
W0O25-166781
WO25-166704
WO25-166662
WO25-166660
WO25-166659
WO25-166556
WO25-166552
WO25-166534
WO25-166423
WO25-166417
WO25-166413
WO025-166277
WO025-166250
WO25-166234
WO25-166129
W0O25-166056

Work order cod( ~ Work order name

He 3ackua GpolikiTte
He cTapTupa
pelwka time out Ha cTaHuWs en. TecT

~ | Activity type Activity type code|-¥ Maintenance stoppage time -¥ Asset

ADJ
ADJ
ADJ

|Kanmapa He Bagu Tapenka

|ADJ

3abuna npeca

gripper value is not the intended one
Bnokupana mawwuHa - '1010:Init MDX laser marker'
He moxe fga ce sapeav Hosa nopbuka
3acepHana Gpoiika

He muHaBaT 3naThu MocTpu

He Baau Tapenka

npobnem ¢ npecata

TPELLKUTE HE Ce YUCTHT

He Bagu Tapenka.

HE Baau Tapenka

Primary cyl. time out

Mpecata He nuHocBa

Brokvpana malmHa

KpuBo nocTtaBeHa bpoiika Ha AOI

He Bagu nbnHa Tapenka.

KpuBo nocTaBeHu bpoliki/3abuna mawuHa
Bnokupana ctaHuus CP30

He munaBaT anatHuTe MoCTPU

3abuna Tapenka

He Bagu Tapenka

MNpoayKTa cTOM HAKPUBO B THE3A0TO
PoGoTa He Bukaa GpolikaTa

He cu npuema noptukaTa

3acepHana Gpoiika

3aceaHana npeca

MHoro napameTpy oTnagat Ha P40
Ha Bagu Tapenka

YECTO Kanamapa He yenssa Aa Brapa Wnu u3kapa Tapenka
rpeLLKa 3a BUCOKa TemnepaTypa
Cnara BpolikuTe Ha Kpuso

Mpobnem cbe ceHsopa

He uskapea Tapenkata

Cnara GpolikuTe Ha KpUBo

poboTa ce yAapu U cu cuynu rpunepa
3aceqHana bpoiika

3acenHana bpolika Ha CP30

He Baau Tapenka

CP30 Gnokupa

HE MUHaBaT 3MaTHW MOCTPU

He munaBart 3n.mocTpu/He cpaboTtsaly ceHsop CP30
Cnupa u fasa pasnuyHK rpeLxu
Bnokupan rpunep

3abuna npeca

He munaBaT 3natHu MocTpu

ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
CURA
ADJ
ADJ
ADJ
ADJ
CURA
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ
ADJ

0:00 WS08-00047

0:00 WS08-00049@
0:00 WS08-00049@
0:10 WS08-00049@
0:10 WS08-00048

0:10 WS08-00049@
0:00 WS08-00049@
0:15 WS08-00048

0:10 WS08-00049@
0:15 WS08-00048

0:00 WS08-00049@
0:00 WS08-00048

0:00 WS08-00049@
0:00 WS08-00049@
0:00 WS08-00049@
0:10 WS08-00049@
0:15 WS08-00047

0:00 WS08-00049@
0:15 WS08-00049@
0:00 WS08-00049@
1:00 WS08-00049@
0:00 WS08-00049@
0:00 WS08-00048

0:00 WS08-00049@
0:00 WS08-00049@
0:00 WS08-00049@
0:05 WS08-00049@
0:10 WS08-00048

0:30 WS08-00049@
0:30 WS08-00047

0:30 WS08-00049@
0:20 WS08-00049@
0:00 WS08-00049@
1:00 WS08-00049@
0:30 WS08-00049@
0:15 WS08-00045

0:10 WS08-00049@
1:00 WS08-00049@
0:30 WS08-00049@
0:30 WS08-00049@
0:30 WS08-00049@
0:00 WS08-00049@
0:00 WS08-00049@
0:00 WS08-00049@
1:00 WS08-00049@
0:30 WS08-00049@
1:00 WS08-00046

0:15 WS08-00048

0:20 WS08-00048

Asset Name

HC5FW WS #3 Clamp Crimping Kistler press

HC5FW
HC5FW
HC5FW

WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185

HC5FW WS #4 Cover clipping

HCSFW
HC5FW

WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185

HC5FW WS #4 Cover clipping

HC5FW

WS #5 CALMAR-4A-185

HC5FW WS #4 Cover clipping

HCSFW

WS #5 CALMAR-4A-185

HC5FW WS #4 Cover clipping

HC5FW
HC5FW
HC5FW
HCS5FW

HC5FW WS #3 Clamp Crimping Kistler press

HC5FW
HC5FW
HC5FW
HCSFW
HC5FW

WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185

WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185

HC5FW WS #4 Cover clipping

HC5FW
HC5FW
HCSFW
HC5FW

WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185

HC5FW WS #4 Cover clipping

HC5FW

HC5FW WS #3 Clamp Crimping Kistler press

HCSFW
HC5FW
HC5FW
HC5FW
HC5FW

HC5FW WS #1 Twin Terminal Insertion

HC5FW
HC5FW
HC5FW
HC5FW
HCS5FW
HC5FW
HC5FW
HC5FW
HC5FW
HC5FW

HC5FW WS #2 Manual Pre-assembly

WS #5 CALMAR-4A-185

WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185

WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185
WS #5 CALMAR-4A-185

HC5FW WS #4 Cover clipping
HC5FW WS #4 Cover cliopina

~ |Statu: ~ | Date de début

Closed
Closed
Closed
Closed
Closed
Closed
39
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
38
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
37
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
36
Closed
Closed

20/09/2025 19:52:17
20/09/2025 19:51:37
19/09/2025 19:31:02
18/09/2025 19:37:05
18/09/2025 19:35:16
17/09/2025 12:55:08
15/09/2025 15:29:18
14/09/2025 18:59:26
13/09/2025 18:29:47
13/09/2025 17:51:30
12/09/2025 19:04:15
12/09/2025 18:59:48
12/09/2025 18:58:38
11/09/2025 19:00:36
11/09/2025 19:21:38
10/09/2025 15:30:21
10/09/2025 11:58:00
08/09/2025 19:06:41
07/09/2025 18:12:42
07/09/2025 16:17:47
05/09/2025 17:59:28
03/09/2025 18:56:26
04/08/2025 19:19:15
04/08/2025 19:18:05
03/09/2025 19:07:56
03/09/2025 11:47:21
02/09/2025 18:54:37
02/09/2025 18:54:00
02/09/2025 18:50:43
01/09/2025 18:55:24
01/09/2025 16:07:12
01/09/2025 14:07:57
30/08/2025 18:34:54
30/08/2025 18:31:52
29/08/2025 18:02:39
28/08/2025 07:39:55
28/08/2025 07:35:39
28/08/2025 07:33:46
27/08/2025 19:41:45
27/08/2025 19:38:01
27/08/2025 19:23:03
27/08/2025 07:42:15
27/08/2025 07:33:34
27/08/2025 07:29:23
25/08/2025 19:01:08
25/08/2025 17:46:29
25/08/2025 16:42:35
24/08/2025 18:53:02
23/08/2025 17:54:35

~ |Date de fin -

20/09/2025 19:52:53
20/09/2025 19:52:00
20/09/2025 19:30:40
18/09/2025 19:38:46
18/09/2025 19:36:06
17/09/2025 12:56:27
15/09/2025 15:35:02
14/09/2025 18:59:52
13/09/2025 18:30:46
13/09/2025 19:04:28
12/09/2025 19:05:39
12/09/2025 19:00:20
12/09/2025 18:59:19
12/09/2025 07:39:16
11/09/2025 19:22:04
10/09/2025 15:30:49
10/09/2025 11:59:08
08/09/2025 19:08:46
07/09/2025 18:14:06
07/09/2025 16:19:57
05/09/2025 18:05:18
04/09/2025 18:55:22
04/09/2025 07:28:56
04/09/2025 07:27:12
03/09/2025 19:08:57
03/09/2025 11:48:32
02/09/2025 18:56:39
02/09/2025 18:54:25
02/09/2025 18:53:00
01/09/2025 18:56:12
01/09/2025 16:08:15
01/09/2025 16:06:19
30/08/2025 18:35:53
30/08/2025 18:34:00
29/08/2025 18:05:29
29/08/2025 07:39:05
29/08/2025 07:35:09
29/08/2025 15:41:13
28/08/2025 08:28:28
27/08/2025 19:38:52
27/08/2025 19:24:42
27/08/2025 07:42:59
27/08/2025 07:36:32
27/08/2025 07:31:01
25/08/2025 19:03:24
25/08/2025 17:47:02
25/08/2025 16:42:53
24/08/2025 18:55:05
23/08/2025 17:55:27
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LEAN, I3 5. Project plan

PROJECT PLAN

Wk | Wk | Wk | Wk | Wk | Wk | Wk | Wk | Wk | Wk | Wk | Wk

Step Activity Description 14 (15|16 |17 |18 | 19 | 20 | 21 | 22 | 38 | 39 | 40

. Creating a team of operators and technicians

. Team training on AM

. Developing an action plan

. Ensuring necessary materials and consumables
. Clarifying safety aspects

Step 0 - Machine
0 Selection and Team
Formation

. Removing total contamination and labeling

. Defining cleaning areas, methods, tools and responsibilities
. Measuring cleaning time and establishing an initial standard
. Eliminating sources of contamination

. Identifying difficult-to-reach areas and sources of leaks
and accelerated degradation

. Conducting an audit on AM Step 1

1 Step 1 - Initial
Cleaning

A WN = WN =

(2]

1. Countermeasures against sources of leaks and
Step 2 - Eliminating accelerated degradation
Somcescliboriamination 2. Protecting surrounding equipment from sources of contamination

2 and Hard4o-Reach Areas 3; Analyzing oppqnupities to (eduog cleaning time through cleaning,
inspection, lubrication and tightening

4. Implementing improvements to reduce cleaning time through

(for cleaning, inspection,

Kiiicesomand Ugtiiening] cleaning, inspection, lubrication and tightening

5. Conducting an audit on AM Step 2

1. Defining inspection, lubrication and tightening areas —

developing CILT standard
Step 3 - Preparation 2. Measuring new CILT times and updating the standard
3 of Standards 3. Visualizing all inspection, lubrication and tightening areas

(for cleaning, inspection, 4. Documenting all activities of the CILT standard in the
lubrication and tightening) equipment layout

5. Creating work instructions for the CILT standard

6. Conducting an audit on AM Step 3

:] Planned _ Completed _ Explanation / Clarification
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@ Problem:
Frequent Unplanned Equipment Downtime and Minor Stoppages
5 Whys Analysis:
1. Why do frequent unplanned stoppages occur?

- Because the equipment is not maintained in optimal condition, and minor defects are not
detected in time.
2. Why are minor defects not detected in time?

- Because operators do not perform regular inspections and do not recognize the early signs of
problems.
3. Why do operators not perform inspections or recognize problems?

- Because they are not trained and are not engaged in maintaining the equipment—they
consider it to be the responsibility of the Maintenance team only.
4. Why is maintenance perceived as the responsibility of the Maintenance team only?

- Because there is no established Autonomous Maintenance system and culture that actively
involves operators.
5. Why is there no established Autonomous Maintenance system?
L4 Conclusion:
Implementing Autonomous Maintenance will reduce unplanned downtime by engaging operators
in the routine care of the equipment, increasing awareness, and improving process stability—in
line with LEM's commitment to higher efficiency and sustainability.
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7. Implementation of solution

L -

:

LECIHO WLLLE

o ACTION PLAN

LEAN CHAMPIONS

Team Leader: Petar Doktorov Status: 01/10/2025
Overdue tasks: Tasks past the due date
ks in ss: Tasks not yet completed
Tasks completed
No. Date Topic Problem Idea / Task Type When Status Comments
1 10/04/2025 AM Step 1 lacaicleaning Create and implement cleaning checklists PPV 30/04/2025 Completed eheckiissipmparad
standards g and in use
2 | 15/04/2025 | AM Step 1 Operators notinvolved | 4, 0erators on cleaning activities ZSR 16/05/2025. | Completed | Training complsted
in cleaning for all shifts
Hard-to-reach areas . : z Inspection points
3 22/04/2025 AM Step 2 asbihenesisd Define and mark inspection points PPV 05/05/2025 | Completed fdiariit stltardimasiaii
Operators do not record . . Tags introduced
4 05/05/2025 AM Step 2 chramnalities Introduce abnormality tagging system PPV 20/05/2025 | Completed o
Minor issues not ; : ; Daily routine
5 20/05/2025 AM Step 3 reEE BRI Establish daily countermeasure routine PPV 02/06/2025 | Completed setablished
Lack of spare parts s i Minimum stock
6 03/06/2025 AM Step 3 avallabllity Define minimum stock of critical parts ZSR 15/06/2025 Completed laveladafined
7 | 17/06/2025 | AM Step 3 Follonep o aetions Implement follow-up board and trackin ZSR 01/07/2025 | Completed | Follow-upboard
P not consistent P P 9 P implemented
Standards not : ; . Audits conducted
8 01/07/2025 AM Step 3 suSRIRelioVertiiTe Conduct AM audits and reinforce standards PDV Ongoing Completed weskly

PPV — Planned Preventive Activity ZSR - Zero Speed Repair PDV - Process Design Verification
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LEAN.EG 8. Target- result control

LECIHO WLLLE

Before AM T AferaM

Availability, %
98.00
96.00
94.00
92.00
90.00 -
88.00

Aug, Sept,

Change in performance metrics: Savings:

nowsre | i | o | e | e R oo xbected in the
Seeos coming months.

N3nbnHeHun
e Ha AM %
nnaH

20 37 37
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The production line consists of four
machines and two manual workstations
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9. Standardization

Az,

Standard for Cleaning, Inspecting, Lubricating and Tightening (CILT Standard) L=M 2

2
=
S
/,

N\

~
-

No. Equipment Ws Executor (two ::tsi:irl‘);ities) Symbol Interval ':ill_?]:n[:]‘ Rig::;ed Description of the activities

2-01 Twin Terminal Insertion WS08-00045 Operator Cleaning 1 1Sh Paper “g. Cleaning of the coil and the plate

2-02 Twin Terminal Insertion WS08-00045 Operator Cleaning J TW Vacuum cleaner ‘ Cleaning of the internal parts

2-04 KISTLER_PRESS WS08-00047 Operator Cleaning ( 1Sh Paper _‘g__’. Cleaning of the coil

2-05 KISTLER_PRESS WS08-00047 Operator Cleaning 1 TW Paper ’3—. Cleaning of the plate

2-06 COVER_CLIPPING WS08-00048 Operator Cleaning ( 1Sh Paper u—:i. Cleaning of the coil

2-07 COVER_CLIPPING WS08-00048 Operator Cleaning ( TwW Paper f ‘7 Cleaning of the plate

2-15 CALMAR_4A WS08-00049 Operator Cleaning ( 1Sh Paper z) Cleaning of the plate, nest and rotating mass
Sh - Shift (every shift) W — Weekly J — Cleaning g — Paper ﬁ — Vacuum cleaner
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9. Standardization

CILT Instructions

T

Lilw Erwegy Mution

MHCTPYKUMA 33 28TOHOMHA NOAAPBIKKA

HCSFW Twin Terminal Insertion

Laraids 05 2025 Hewap: 2-01

MznenHnien. Oneparop

ke Isduncr Hechenrpwn e Brewsprans
FRREe e
nirems - AN
1 afinzecanen mn nnespenccrte Sapzecnastaeng | B xpac o REHTETN
Ho MY I e Sl LI R CHMULI LY

%A Tk oBHOIMMOIT ¢
NEIT eTAT TENPINTIOT
I A puTo e He UG e

.

L=

Life Enengy Motion

WMHCTPYKLUWA 33 aBTOHOMHE NOAAPLKKE

HCSFW Clamp Crimping Kistler Press

JATA0R 00,2025 Fowep: 2-14

Kzawnneren: Cnepatap

Hi  Seluxr Hexluogae L= Blewitpicas
COEQTTIN Y
TEMICTRANR THH A Y
1. CANREITAHR Y DRI AT EADTMO CTTHIT - Ty HEpan UK T
HERA M G SIS A NanaT?

v e, T wesonuanme o
MR AT €O “CACTDIT
e v e e 6w

- |

.

ifw Crergy Motee

MHCTPYKUMA 33 3BTOHOMHE NOAAPBHKKS

HCSFW Cover Clipping

*
Dz12:08.05.2025 Fowap: 2-06

Hansmmie s Oneggiop

| Npdenes Heahenmpmn Har Hpswemrasne
TR
TP o b
JaCupamon = nunapent e KRG MM D STRR I 1580 e
N SN ANONOTS CLl CTHPT M T e

XIpTAa, Mo N2y NDT ¢
SIARN MATRN TR NITANITANT
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,\" ar
LEAN. &5
| — M AM (Autonomous Maintenance) Implementation Plan at LEM Bulgaria EOOD 2025
. LEAN.BG
Life Energy Motion (according to AM steps 1 to 3) ExcLence wcron
Clrrent Target Target January February - March April May June July August | September| October | November December
No. Line name Ccc status -
stafus status progress |1[2|3[4[5|6[7[8]9]10/11{12[13]14(16[13 [12|19|20|21(22[23[24[25(272829|30(31(32(33(3635 (32|38 39|40| 41|42 |43 |45 |46 |47 |48|49|50|51|52
1 | SSVT 1125 20% 100% 20.0%
2 | HC5FW 1129 17% 100% 17.0%
3 | CDSR 1124 19% 0% 0.0%
4 | HC16F 1131 44% 0% 0.0%
5 | SIGMA 1119 0% 0% 0.0%
6 | LAH 1103 0% 0% 0.0%
7 | LFxx10 FG 117 0% 0% 0.0%
Maximum result 100% 37.0% Current result
02/10/2025
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First Audit . 88 Points Final Audit . 95 Points
MposepoyeH NMCT No 55 Sl MNpoeepo4eH nuctno 55 il
— = pry
2z B T D A i =] = TN HC1EF s 12.08.2025
LT H LR DA 15 25 3-5 45 55 Oty -Pollamic. 1ﬁ1 15 25 35 45 55 M 00 7.
i ) 1= ™ ] ™ L 20 13 [E] 20 17 95
|Ee Eanpooa A = 5 3 25 E E E 3 £ 3
| (R A0 EN) N 3.4 3.4 3.5 40 38 38 40 3.4 3.8
Lewnacta no 15 - CUPTHPARE IHEEEES OetiHocTu no 1S - COPTMPAHE 0)1(2[3 4|
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