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WISEST

4.0 Lean System integrating workers
and processes



Workers Integration SystEm in STeal processes

Integrated vision for

workers activity & industrial processes under
the

Lean paradigm
of

accountability and continuous improvement




4.0 Lean System
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WISEST 1includes workers as an integral part of
the process and considers as key parameters not
only knowledge and behaviour, but health and
safety.

WISEST provides extensive information about
the extended production process and identifies
behavioural patterns. This information will be
presented 1n a way that 1s actionable and easily
convertible to knowledge for the staff and
workers.



The Toyota Production System House (TPS)

Goal: Highest Quality, Lowest Cost, Shortest Lead Time

Continuous Flow

Takt Time
Separate human
Pull System work and

machine work

ii Standardized :
Heijunka Work Kaizen

Stop and notify
of abnormalities

Stability
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WASTE REDUCTION

DEFECTS OVERPRODUCTION WAITING UNUSED TALENT
Waste from a product or Waste from making Waste from time spent Wastes due to
service failure to meet more product than waiting for the next underutilization of
customer expectations customers demand process step to occur people’s talents, skills,

and knowledge

=D

TRANSPORTATION INVENTORY MOTION EXTRA-PROCESSING
Wasted time, resources, Wastes resulting from Wasted time and effort Wastes related to more
and costs when excess products and related to unnecessary work or higher quality
unnecessarily moving materials that aren't movements by people than is required
products and materials processed
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Muda, Mura, & Muri

( <)

Muri
Unreasonable
burden on people
or machines...

Mura

& Un-level workloads
on people or machines...

)

Muda
Any form of Waste
in the process...
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Summarized representation for the adopted

(CPD) A standard

FEFRFEYE
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Top 1 Priority Analysis

Feedback Empowerment Loop

(CPD)nA Receiver
Process Owner

(CPD)nA Sender
Process Owner

Check or Commitment or Consensus
Plan or Process—Priority—Analysis or Active Learning
Do or Action

Repeat 1) to 3).
Act or Anchor Active Learning or Standardization
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WP1.- Industrial VSM creation

/\

WP2.- Industrial Intervention at WP3.- Health & Safety Analysis of

floor shop. Processes.

\/ A

WPA4.- Data Collection.

WP9.- Dissemination

/ / A
WP5.- Modelling Process & Health WP8.- Industrial Tests &
Conditions Transferability analysis
WP6.- Technology deployment | WP?7.- Rule based analyses and
for testing knowledge creation
WP10.- Project Management
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KPI001: Exposition of of the operator in an

GSC - KPI

KPI001 {T/h} = {Monthly Production; T} / {number of hours per month; h}

representacion grafica maquina fija

KPI type

Organizational impact level of the KPI
KPI owner
KPI receiver

KPI units of measure

KPI last value

KPI average value

KPI range of typical values
Lower limit

Upper limit

Related KPIs (KPIs with shared metrics)

KPI in-process identification

The exposure is defined as:

‘- presence of an operator in the loading area

“- during more than X seconds

LEVEL OF EXPOSURE: defined by the following factors
FACTOR 1: MACHINE ACTIVITY

LEVEL 0= Machine TURNED OFF

LEVEL 1= Machine started but not operating

LEVEL 2= Machine startes and moving

LEVEL 3 = Machine started and with the crane operating

FACTOR 2: PROXIMITY

VERY HIGH= Distance less than X meters
HIGH= Distance less than X to Y meters.
LOW= Distance higher to Y meters
RISK LEVEL DISTRIBUTION

FACTOR 1 x FACTOR 2

min =0

max =9,

[ | Productivity (quantities)
[x | Health and safety

[ ] Eficiency

[ ] Financial

Level 1-2-3

Plant Responsible

Responsible of H&S

Number of events / number of repetitions / time of exposure / level of risk
exposure

532

51,4

1 situation per load

0

24

KPI002: Exposition of of the operator in an open area with machinery
operating

KPI003 -
KPI004 -

Position of the employee

Short definition position of the employee in the defined area (Y /N)
Update trigger the operaror is within the defined area

Update frequency 0.5seg

Source of the metric fix positional device / wearable devices
Alternative sources cameras to check event accuracy

Observations

BASED ON 3 DIFFERERENT LEVELS : SEE METRICS

Position of the Machine

Short definition Positon ont re machine in the defined area ('Y /N)
Update trigger the machine is within the defined area
Update frequency 0.5seg

Source of the metric fix positional device / postion device in machine

Alternative sources cameras to check event accuracy

Observations -
BASED ON 3 DIFFERERENT LEVELS : SEE METRICS

Operating situtation of the machine

Short definition Definiton od the machine operation
Update trigger the machine changes their operation
Update frequency 0

Source of the metric device to measure machine operation

Alternative sources
Observations potential machine status:
turned off
started
on movement
crane in operation

crane slcerini

Short definition Time exposed to risk higher than 1
Update trigger there is a risk situation over I value for more than 1 seg
Update frequency 1 seg

Source of the metric combination of factors = risk level + timer ( syncronised measures)

Alternative sources
Observations all measures should be time yncronised to define this factor

LEVEL OF NOISE

Short definition Level of noise that the staff is exposed to
Update trigger

Update frequency continuous

Source of the metric Db meter

Alternative sources

Observations all measures should be tim ncronised to define thi:
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SUPPLIER <

* CYCLETIME (s): 1H-3H

* NUMBER OF OPERATORS: 1-3

s W

Forecast: monthly

Information flow

Forecast: monthly

Order: weekly

PRODUCTION
PLANNING

/

v /
COLLECTION

DELIVERY ON PLANT

* CYCLE TIME (5):15 min- 1h

* CHANGEOVER TIME (s): 805

* BATCH SIZE: 0,5 -26 Tons

* MACHINE UPTIME: 50%

* NUMBER OF OPERATORS: 1-6

10 min- 260

T
Production plan: monthly )

HANDLING

* CYCLE TIME (s): 505

* CHANGEOVER TIME (s): xs
* BATCHSIZE: 15h

= MACHINE UPTIME: 50%
 NUMBER OF OPERATORS: 3

BALING

* CYCLE TIME (s): 505

* CHANGEOVER TIME (s): 805
* BATCHSIZE:

* MACHINE UPTIME: 50%

= NUMBER OF OPERATORS: 1

* CYCLE TIME (s): 505
* CHANGEOVER TIME (s): 80s
* BATCH SIZE:

* MACHINE UPTIME: 50%

* NUMBER OF OPERATORS: 1

Forecast: monthly

Order:

weekly

7]

Shipping

der: daily )/

* CYCLETIME (s): 505

* CHANGEOVER TIME (s): 80s
* BATCH SIZE:

* MACHINE UPTIME: 50%

* NUMBER OF OPERATORS: 3

* CYCLETIME (s): 505

A * CHANGEOVER TIME (s): 805
P * BATCH SIZE:
00 * MACHINE UPTIME: 50%

* NUMBER OF OPERATORS: 1

* CYCLE TIME (s): 505

* CHANGEOVER TIME (s): 805
* BATCH SIZE:

* MACHINE UPTIME: 50%

* NUMBER OF OPERATORS: 1

/

COLLECTION ON PLANT

* CYCLETIME (5):15 min- 1h

* CHANGEOVER TIME (s): 505

* BATCH SIZE:15-26 Tons

* MACHINE UPTIME: 50%
jrrony * NUMBER OF OPERATORS: 1-6

Material flow

)

Internal

mmmmmms)  Transport
) 3rd party

forecast

7]

order

2

v e
’0.' Y

‘00"

ping

S

Transport/handling
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GESCRAP

CUSTOMER

==

=

DELIVERY CUSTOMER

* CYCLE TIME (s):15 min- 1h

* CHANGEOVER TIME (s): 80

* BATCH SIZE:15-26 Tons.

* MACHINE UPTIME: 50%

* NUMBER OF OPERATORS: 1-6

n e

REPAIRS /
STAMP  OPERATIONS
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GPS position GSM/GPRS p
\ communication

Vehicle

Q tracking
system
S \,’q
- . ~
WV ;

Local mobile
service provider

\’-—ij é_;

\ GSM/GPRS
\ communication

Satellite

_ "

Dial-up/DSL/Broadband Tracking server

The data are accessed via a web-service for the tracking of trucks,
connecting the on board technology, from a middleware having the
proper certificates to have the right to consume such data every single
minute for a set of trucks.
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TrackSphere™

3 i On-prem or cloud _—
@ tracking server s Q”,A N
j A=
2 e

uRTLS @ P /
Station Asset ID e ’
DOS|t|On (X,y,Z) Tags for Assets Tags for Peopl uRTLS™ Stations
41m and status
65m uRTLS
Master Station
uRTLS Tag
attached to a
moving asset

URTLS y
Station 44m

e Attach tags to the asset or person of interest.

e Deploy stations to cover the area.

e Using UWB, extremely short signals are exchanged back and forth between the
stations and the tags. The tag location can then be calculated using different delays

of signal responses.
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Example of gadget under development
Arm-shoulder relative position detection
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