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a4z GH-M1CNC-07 Unplanned Downtime
Reduction [ sTepeER

1. Problem Clarification

2 EVIDENCE ARTIFACTS

Step 1: Problem Clarification

Define the currel on and the r

@ Detailed problem description

@ UPLOAD ATTACHMENT

4, Al PROBLEM OPTIMIZER

The Gearbox Housing Machining Line (Line GH-M1) at Nordic Drives Plant - is experiencing frequent
unplanned downtime on CNC-07, a critical constraint operation. This directly impacts downstream
assembly (FA-02) due to material shortages, changeover inefficiencies, and expedited recovery
actions. The line is failing to meet planned output, leading to increased costs and delivery risks.

Unplanned Downtime hours/week

6,2 2

Lost throughput and
recovery...

Increased risk of
missed sch...

Increased risk of missed sched
ng assembly lot del

@ UNVERIFY STEP




az GH-M1CNC-07 Unplanned Downtime Reduction

[0 SPLIT VIEW &, EXPORT

LIVE REPORT PREVIEW a 37% @

Step 1: Problem Clarification 4 AlIPROBLEM OPTIMIZER GH-M1CNC-07 UNPLANNED DOWNTIME REDUCTION
Define the current situation and the performance gap.

1. Problem Clarification
E 2 EVIDENCE ARTIFACTS

@ resmns e @ o s P

@ Detailed problem description S — ~

The Gearbox Housing Machining Line (Line GH-M1) at Nordic Drives
Plant - is experiencing frequent unplanned downtime on CNC-07, a

critical constraint operation. This directly impacts downstream
assembly (FA-02) due to material shortages, changeover inefficiencies,
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az GH-M1CNC-07 Unplanned Downtime
Reduction ) STEPPER 4, EXPORT -

2. Containment Actions

o SMememmcYmEsonszsou
STEP 2: QUARANTINE & CONTAINMENT

ACTIVE STATUS VERIFIED STATUS ACTIVE STATUS
Implement 24-hour monitoring of the of ive isha y buffer of 2 days
CNC-07 to detect and immediately maintenance checks on CNC-07 to of gearbox housings before FA-02 to
address abnormal system arrors. avery 48 hours. mitigate material starvation.

Ea Ea Ea
Maintenance ... 15/07/2024a B Maintenance ... 12/07/z02a B Production P1... /072024 @
ACTIVE W VERIFIED W ACTIVE W 0]
ACTIVE STATUS DRAFT STATUS
Conduct daily performance review Verify proper execution of the
meetings with operators te identify standard operating procedure (SOP)
early warning signs of machine failure. for CNC-07 startup and shutdown
processes.
s s
Production M... osfo7jzoza B Quality Assu... njozjz0za B
ACTIVE W 0] DRAET W

(¥/ UNVERIFY STEP
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a3z GH-M1CNC-07 Unplanned Downtime
Reduction o sTERPER n

3.Problem Analysis & Breakdown @ UPLOAD ATTACHMENT

# AlINTELLIGENGE BREAKEOWN

Step 3: Point of Cause Discovery

Quant al Few,

57 PROBLEM BREAKDOWMN ADD FAGTOR |l PARETD PRIORITIZATION +
OVERALL EQUIPMENT MEAN TIME BETWEEN
EFFECTIVENESS (OEE) FAILURES [MTEF)

59 3,2

R - curien ==

° Electrical Failures o
MEAN TIME TO REPAIR DOWNTIME FREQUENCY
(MTTR)

Hydraulic System Leaks 26
1,8 12

‘Software Glitches

»
Wenkankoatwear -
MATERIAL SHORTAGES
N7 Fa-o2
‘Sencor Malfunctions. o

CNC-07 is experiencing excessive unplanned downtime due to a combination of electrical, hydraulic, saftware, and mechanical
issues, leading to OEE degradation and material flow disruptions affecting dawnstream assembly FA-02. Addressing these high-

frequency failure modes is crucial far aperational improvement.

[] {Z UNVERIFY STEP
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a3 GH-M1CNC-07 Unplanned Downtime
Reduction

sTERRER

TR

4. Target Setting

O vt =

A Al TARGET OFTIMEZER

62 .

Reduce unplanned downtime on CNC-07 in Gearbox Housing Machining Line GH-
M1 to improve material flow to downstream assembly FA-02, decrease operational

¢ EXECUTION PATHWAY

BUCCEES
cHeckpomnTas T

Sustal
+~H

+ mEW EEASE

COMPLETE DETARER FAILUE IMPLEMENT TOP 3 COUNTER VERIFY

5 & 3

{3 UMVERIEY ETER
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Method (Process) I Measurement I Mather Nature

a3z GH-M1CNC-07 Unplanned Downtime

on CNC-07 specific
maintenance
procedures

Insufficient staffing
levels during critical
shifts

Lack of adherence
to preventive
maintenance
schedules

Delayed reporting of
minor machine
anomalies

component failures
{e.g., sensors,
relays)

Hydraulic system
leaks and pump
malfunctions

CNC control
software glitches
and errors

Mechanical wear
and tear on moving
parts |e.q.,
bearings, spindles)

Inadequate cooling
system
performance
leading to
overheating

material guality
affecting cutting
tool wear

Contamination of
hydraulic fluid with
debris

Substandard
replacement parts
used during repairs

» QDES

### Verified Root Causes

BYMNE CONTEXT

H STEPPER EXPORT
Lack of Inaccurate sensors Ambient
standardized providing unreliable temperature
troubleshooting feedback fluctuations
precedures affecting hydraulic
m Insufficient fluid viscosity
Ineffectiva calibration of
preventive measuring Humidity affecting
maintenance instruments electrical
. program components
5. Root Cause Analysis @ UPLOAD ATTACHMENT Lack of
Insufficient data comprehensive data
logging and on downtime events
analysis of machine
performance Inadequate
B3 FISHBOME ) Al PRIGRITIZE VITAL CAUSES manitoring of

Absence of real- hydraulic fluid
time monitoring pressure and
system for critical temperaturs

22 Ishik Fishb A | i rameters

oo I1SniKawa \Fishbone) Analysis pal

] y s+ Al CATEGORIZE CAUSES
Structured brainstorming to uncover systematic Point of Causes (PoC).
I Man (Personnel) I Machine I Material
@ Actionable Findings
Review your brainstormed items and use the target icon to select 1-2 key causes. These will be automatically carried
Inadequate training Electrical Inconsistent raw e inlHhe eoimila rnsasive plEn GG phasst

# AIBUBGEST BTATEMENT

- Lack of adherence to preventive maintenance schedules

- Ineffective preventive maintenance program

- Insufficient data logging and analysis of machine performance

< Previous

{(* UNVERIFY STEP



a2z GH-M1CNC-07 Unplanned Downtime
Reduction

[ STEPPER

6. Countermeasures & Plan

@ UPLOAD ATTACHMENT

23 Strategy Execution Board ¥ Al SUGGEST PLAN + ADD ACTION
STEP 6: COUNTERMEASURES & MILESTONES

HIGH IMPACT HIGH IMPACT HIGH IMPACT
Implement a computerized Conduct a comprehensive - Install advanced sensorsand &
review and revision of the . data logging equipment on .

system [CMMS) to automate PM existing preventive CNC-07 to monitor key

a
maintenance management '
v

scheduling and track

maintenance program for CNCG- «

performance indicators (KPls)
adherence. Integrate CNC-07 L 07. This includes updatingPM such as vibration, temperature,
Maintenance. .. 31/12/2024 =] Rediability En... 30/11/2024 Autormation E... 3100/ 2025 B
TECHNIt v NOT STARTED PROCES: v NOT STARTED TECHNIC W NOT STARTED

MEDIUM IMPACT

Establish a strict quality control &
process for incoming
replacement parts, including
verification of manufacturer v

MEDIUM IMPACT

MEDIUM IMPACT

-r

to maintenance technicians on
the revised preventive
maintenance program, proper

and
dardized work i
(SWI) for all maintenance tasks

on CNC-07. These SWis should

- v

certifications, material P troubleshooting techniques, “ include detailed step-by-step “
Quality Assu... 3102024 @ Training Coor... 28/02/2025 Maintenance... Nz B
PROCES ¥ NOT STARTED TRAININ v HOT GTARTED STANDA W NOT STARTED

< Previous
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GH-M1CNC-07 Unplanned Downtime
Reduction
7. Check Results (Monitor)
Step 7: Verification of Results
Moritoring sustainment and quantifying final im
6.2 2
li SUSTAINMENT MONITOR
6,8 59 a1 35
< Previous » QDES

o sTEpPER

3,2

+ LowDATA

3,2

& UPLOAD ATTACHMENT

4% AIRESULT VERIFICATION

IMPACT SUMMARY

§15,000 | year

Estimated annid savings of
$15,000 duse o redues]

Increase in production
capac...
Increaze in production

capacity by 4% due to

imnrrund marhine mntme

Reduction in potential

The implementation of
countermeasures resulted
in a 3.2% reduction in
unplanned downtime for

initial target of 3

{*} UNVERIFY STEP



a2z GH-M1CNC-07 Unplanned Downtime

Reduction 2 srepren
—

@ Step 8: Standardize & Share

PROCEDURAL UPDATES HORIZONTAL SCALING
B + & o
CNC-07 Preventative GH-M2 CNC Maintenance Team
(% Maintenance Checklist @

CREATED WV PUBLISHED V' WORKSHOP Vv

CMMS Data Entry SOP Central Maintenance
Engineering

CREATED WV DRAFT v
WORKEHOP V'

Predictive Maintenance Work
Instruction

CREATED PENDING W @

WORKSHOP W

CNC Maintenance Training Dept.

SUSTAINMENT LEAD @ CORE LESSONS LEARNED

CMMS data accuracy is critical for effective root cause analysis.
., Proactive predictive maintenance and improved parts quality
significantly reduce unplanned downtime. Technician training on

new maintenance nrocedures is essential for successful

. (J UNVERIFY STEP
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OTHER FUNCTIONS

GH-M1CNC-07 Unplanned Downtime
Reduction

A3

& EXPORT ~

) STEPPER

A3 Canvas (Landscape PDF)

Export reports

STEP 1 & Tech Dossier (Full Report)

& High-Res JPEG

E Knowledge Base

iz}
& ML Analytics Workbench

Predictive modeling for root cause quantification and pattern discovery.

ProblemDescription. txt A3Blank.png

AlINTELLIGENCE
: 88 Model Configuration T RUN HISTORY

Upload your files

12/01/2026, 19.28.07 - unplanned_downtime_min « 5 drivers v Load Delete

unplanned_downtime_min

-
o o= Regression R-squared: ~0.70 (estimated,
[ g actual performance may vary)

— ‘hm
|li Feature Importance Profile
shift

. ©
. ©
. ©

ambient_temp_c
coolant_pressure_bar
spindle_vibration_mm_s

Machine Learning with your data

tool_wear_pet

Predictive Insights & Recommendations

s continuous, suggesting a regression task. A linear regression mode!

The target variable 'unplanned_downtime._m
is appropriate given the moderate number of features and the need for interpretability. Feature importance is

estimated based on the likely impact of each feature on downtime. 'Shift' is expected to have high importance due to
differences in operational procedures and staffing. The other features are given relatively lower but significant
scores. The accuracy estimate is based on an assumption of a moderately complex relationship between features

and target.
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