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Closed-loop PLM for EOL of  vehicles -
Context

10% (estimation) of all hazardous waste generated in Europe 
originated from End of Life vehicles (ELVs).

EU laws put pressure on producers to bear responsibility for their
final disposal (Directive 2000/53/EC on ELV):

Reuse/Recovery/Recycling Targets

Profitable business in economic downturns

OEM want to regain spare parts market share from non-original spare 
parts manufacturers (following the BER – directive no. 1400/2002)

Objective: an “on-board diary” collecting information about the usage 
of the vehicle (and its components) and capable to quantify the 
efficiency of the main vehicle subsystems / component during 
deregistration.
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E O L

Closed-loop PLM for EOL of  vehicles –
Objectives of on-board diary

REUSE

RECYCLE

DISCARD

AS IS SELECTION PROCESS AT THE EOL GATE

Vehicle history is known only approximately and on a 
short term memory way

History and condition of components is not certifiable.

Selection process is long and based on subjective and 
time consuming manual inspection

Default action = discard

REUSE
RECYCLE

DISCARD

SELECTION PROCESS AT EOL GATE USING ON BOARD DIARY

Vehicle history is well known from the beginning

History, age and condition of components is certifiable.

Selection process is a quick, wireless session based on the 
automatic acquisition of several mission profile statistics

Default action = analyse
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Closed-loop PLM for EOL of  vehicles -
Constraints

Lifespan is huge (up to 20+ years)
Connectivity is not assured, except at interventions in garage
Cost must be limited (nr. components x nr. vehicles)
Strategies for data inconsistencies check
Memory is limited… information (coming from ECUs) is huge
Data is sensitive (client habits)

Then… physical constraints
Rotating elements
Metal, liquids
…



Closed-loop PLM for EOL of  vehicles -
Scenario

Example: Data & Info collection on the “On board diary”
for a set of components: ALTERNATOR & STARTING ENGINE

MOLDESIGN PRODUCTION EOL

• ALTERNATOR AND 
STARTING ENGINE 
PRODUCTION DATA 
STORING

• ASSEMBLY / DISASSEMBLY 
INSTRUCTION STORING

• ALTERNATOR SUMMARY 
RESET

• SUBSTITUTION DATE

DSS:
Residual 
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ONLINE DATA

• COST MODEL
OFF-LINE DATA

Alternator
substitution

Car
Deregistration

Alternator & Starting
engine assembly

• CONTINUOUS 
ALTERNATOR AND 
ENGINE MONITORING

• SUMMARY STATISTICS 
STORING



Event: component (clutch) substitution

Closed-loop PLM for EOL of  vehicles -
Scenario

Clutch breakdowns

Substitution at garage

rfid

On Board Diary
(inside ECU)

ECU AUTOMATICALLY 
recognises the substitution has 
been done (modification of SN)

On board diary 
AUTOMATICALLY updates 
data on Clutch and reset 
summary
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Closed-loop PLM for EOL of  vehicles -
Scenario

Event: car deregistration and on-board diary use (FINAL EVENT)

Off board static and 
dynamic data:
Production parameters
Recycle procedures

On board static and dynamic data:
SNs, Mileage, engine revs, age, etc
Nr of engine start-up Vs outside temperature,
Nr of “cold start”, etc.

Wired / wireless connection

rfid
5174

On board 
Computer

5174

Dismantler

Personal Diary Assistant/
Reader

DSS:
Residual 

value
IMDS

Cost
Models

Sales history
0 2 4 6 8

Air Cond. Compress.

Catalyst silencer 

Engine

Gearbox

Battery

Clutch

Inj. Pump

Starting Engine

Steering

Suspension

Alternator

LIST OF COMPONENT TO BE
RECYCLED/ REMANUFACTURED
(IN DESCENDING ORDER OF WORTH REUSING SCORE)

Alternator was replaced 2 week ago. 
It doesn’t need remanufacturing / 

reworking

Recycling compulsory due to legal 
constraints

Reuse non convenient
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Closed-loop PLM for EOL of  vehicles -
Scenario

@

Event: car deregistration and on-
board diary use (FINAL EVENT)

Component specific Info (quality 
level warrantee, list of reworking 
actions, etc)

0 2 4 6 8

Air Cond. Compress.

Catalyst silencer 

Engine

Gearbox

Battery

Clutch

Inj. Pump

Starting Engine

Steering

Suspension

Alternator

LIST OF COMPONENT TO BE
RECYCLED/ REMANUFACTURED
(IN DESCENDING ORDER OF WORTH REUSING SCORE)

Alternator was replaced 2 week ago. 
It doesn’t need remanufacturing / 

reworking

Recycling compulsory due to legal 
constraints

Reuse non convenient

rfid
5174

On board 
Computer

5174

Dismantler

Personal Diary Assistant/
Reader

DSS:
Residual 

value

Update spare 
parts DB

IMDS

Component 
detachment
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Closed-loop PLM for EOL of  vehicles –
The presentation of concept

On-going tests… (with 
Cambridge Univ. Auto-Id Lab)

and DSS demo…
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