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Using modeling in MTA for combination of
Long Lead Time Supplier and Short Lead
Time Supplier

Emanuele Strada
Thinking Solutions, Italy
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Emanuele is an expert in process
modeling with a longstanding
experience as an engineer and IT
expert, and more than 20 years at a
worldwide leader manufacturing
company, involved in different areas
and responsibilities, with strong focus

on process re-engineering and problem
solving. With proven experience in
managing complex turn-around project

at international level and Global
Company award obtained for different
projects.

emanuele.strada@thinking-solutions.com

Emanuele developed a special simulator to demonstrate the p ower of the
solution in the reality of these plants that was used in order to
communicate the solution and persuade management to adopt t he
solutions.
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Process Model
VSM & Process Model (how it looks like)
System XYZ - example

Turning the Theory into the Real Life

How to set the replenishment of MTA buffers for the combination of Short
Lead Time Supplier (SLS) & Long Lead Time Supplier  (LLS)

Process Model example

Key Learning
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Value Stream Map ...how it looks like

(TOCPA

Theory Of Constraints
Practitioners Alliance,

SHARING
( EXPERIENCE

Material Flow Icons

CT =45 sec.
ASSEMBLY | C/0=30mn__|
WL 35hitts
Corporat:
o 2% Scrap
Manufacturing Outside
Process Sources Data Box

A

300 pieces

Inventory

maz. 20 pieces

Supermarket

Weekly Schedule

3

G

Manual r
Information Flow Information Flow

V

OB wee oo UM
oo OXOX
— Schedule Load Leveling
Electronic

i

90160730 day
Forecasts

920 peslday

Daily Ship
Schedule

AL

State Street
Assembly

18,400 pes/mo
-12,000
-6400 R

Tray = 20 pieces
2Shifts

B

Copyright © 2012 by Emanuele Strada

Theory Of Constraints Practitioners Alliance

TOCPA

STAMPING | v, SWELD# o SWELD#2 | ary ASSEMBLY #1 ASSEMBLY #2 SHIPPING
‘ NI i g LN S SEET AN o
== - == LL L] S\gna\ Kanban Kanban Post 2001 oL
1 1 ’ 46001 1100L
Colls Pt 12001 21001
2400R O
' Withdrawal ' Production v Dy Sdays o1 o1 0ok ot o 640R ot 1440R
Kanban Kanban £ s \
i i ' 76days 18 days 27days 2days 45days
; " : C/T=1second C/T = 39 seconds CIT = 46 seconds /T = 62 seconds C/T = 40 seconds
A Sl C/0= 1hour €10 = 10 minutes €10 = 10 minutes Cl0=0 Cl0=0
Kanban Arrivi "Go See” U = 85% Uptime = 100% Uptime = 80% Uptime = 100% Uptime = 100%
‘ @‘ =™ in Batches & Kanban Paths Schgduimg P‘j‘u P Pﬂ P Gl
19 1¢ 10 19 10
Production
=25.6days
Lead Time
5 days 76days 18da 27days 2days 45da
1 second 39 seconds 46 seconds 62 seconds 40 seconds Processing
Tme " 188 sec
s 9
Operator Acme Stamping
Kaien i Steering Brackets
urter or L]
Lightning Burst Saety Stock X Current State
OLEI
I
|



VSM...

10 Steps of mapping the current state
Select Value Stream

- Review product families

- Review customer demand profile
Map Overall Process Flow
Identify Key Metrics
Complete Data Boxes
Draw Inventory and Days’ Supply
Fill in Timeline
Calculate Value Added Ratio
Draw Raw Material Supply
Draw Information Flow

© 00 N O Ok WDdDPRE

Draw Kaizen Bursts
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Operator Cycle Time (OCT)
Auto Time

+ Value Added (VA) Time
+ Changeover Time (C/O)

% Uptime (%Up)

Quality (e.g. FPY, RTY)
Productivity (pcs/personfhour)
Space

Value Added Space

People Travel

* Product Travel

Shifts
Inventory before
Inventory after

TOCPA

Total C/T = 160 secs.
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Step 3 - Identify key metrics

Heat Treat

03

Defect = 26%

NVA = 39160 secs.

C/0 =60 mins.

Uptime = 90%

Automatic C/T: 54000 secy.
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Understanding how the shop floor
currently operates.
The fundation for the future state

What to change ?

Define how the shop floor
should operates

G -

What to change to ?

How to cause the change ?
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Where & How Improve the process

yes... but...

Copyright © 2012 by Emanuele Strada

...If we need to evaluate the
Impact of the “future state” on

. but..

the actual system ?

...In different scenarios (“what if..."”)

Is the VSM enough ?
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Where & How Improve the process SHARING
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...If we want to improve the system, we should take a decision
...If we should take a decision, we should have “right” information

...very often the data that we are consideringin o  rder to get information is
constant / snapshot / average estimation ...

...but, is the reality “constant reality” / “snapsh ot reality” / “average reality” ?

...0r it is a Dynamic System

...If we want to improve the system, we should take a decision
...If we should take a decision, we should have “right” information

...that means we should consider “something” that c an represent the reality
(dynamically )

...in order to get “right” information

...than better decision
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Simulation time: 30 days starting from Monday @ 8:0  Oam
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A step closer to the reality...

Simulation time: 30 days starting from Monday @ 8:00am
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Simulation time: 30 days starting from Monday @ 8:00am
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Process model outcome... recap

In reality there is a general direction of work flo ~ w
If there is a flow, there are dependencies

If you have dependencies , you have the constraint
...plus Murphy

TOCPA

Theory Of Constraints
Practitioners Alliance,

/SHARING
EXPERIENCE )

and fluctuations

Process Model could help you to Analyze and Improve
resource dependency coupled with statistical fluctu

the impact of
ations
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What is the Process Model ?

& .
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Turning the Theory into the Real Life

How to set the replenishment of MTA buffers for the combination of
short Lead Time Supplier (SLS) & Long Lead Time Sup  plier (LLS)

MTA

Process Map Variation - Single supplier

MTA

Process Map Variation - Long Lead Time Supplier (LLS )
& Short Lead Time Supplier (SLS)
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Long Lead Time Supplier (LLS) & Short Lead Time Sup  plier (SLS) " S
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<€
o
01 2 /6,;;3//6 d
g # #
I 2 Il 45
- / -
) . L] L]
S
Can we really manage the flow ? Do we have enough capacity ?
Can we react in a suitable time ? Are we using ALL supplier opportunity ?

. D977

ﬁ ]
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Why not leveled scheduling... yes, But... "
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'""D ...----.......... ...:9'77
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Why not leveled scheduling... yes, But... | ‘EXPERIENCE
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How does the system look yes, But... SHARING
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Let’s have a look at the system...
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MTA System (SLS) Process Map Variation — Summary
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MTA System (SLS + LLS) Process Map Variation — Summa
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How to set the MTA Buffer Target Level ?

What are the factors we should consider in the form ula ?

How to set the MTA Buffer Alert Level ?

What should be the quantity to set to the Short Lea  d Time
Supplier ?

What should be the quantity to set to the
Long Lead Time Supplier ?
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Daily Inventory Snapshot
(LLS pipeline, SLS pipeline, Downstream pipeline, MTA Buffer, Custome Warehouse quantity)

700
644
2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 2618 18
600
546
521 sy
491
500 476

100

X/

F 1000

. 2012_02 i 201210 2012_14 2012 21 201227 ki
Jm LS Pipeline Quantity 252 58 | 20 26 | 269 | 7 29 | 209 | 261 | 295 | 286 | 281 333 | 216 | 198 5 | B9 | 6 | 85 m | m 37 | 49 180 | 254 | 64 %6 | 4 110
[ Dowinstream Pipeline Quantity | 145 124 8 122 | 138 93 157 76 n7 | 1 155 147 211 167 8 134 | 133 | 132 130 7 51 183 14 n 1 | 17 139 | 110 75
Customer Demand Quantity 42 3 41 34 40 3 40 41 2 4 39 Q2 4 40 3 39 41 ) 39 36 10 35 41 3 36 39 40 38 36
LLS Pipeline Quantity 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618 | 2618
emjum VTA_Bubber mn 394 | 434 396 | 381 | 434 365 | 459 | 403 | 343 | 367 | 375 304 | 365 | 476 | 42 | 428 | 413 | 43¢ | 527 | 51 378 | 445 | 546 | 491 | 476 | 474 | 508 | 644
=== Warehouse Quantity 148 | 142 | 180 144 | 131 | 14 m | 191 | 139 | 105 114 119 67 124 | M 125 | 141 | 124 | 15 | 23 178 83 151 | 221 | 146 | 136 144 | 158 | 290
I
.
|
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Daily Inventory Snapshot
(LLS pipeline, SLS pipeline, Downstream pipeline, MTA Buffer, Custome Warehouse quantity)

700 2750
731
626
mn
2709
m /
L 2700
2684 %87 s 2684
2%75 525 528 2681 5
%71 %71
500 A 2656 S 480
- 2650
L 2600
L 2550
L 2500
L 2450
X 201221 2012_24
LS Pipeline Quantity 2% | 258 | 220 | 26 | 269 | 227 | 289 | 209 | 261 | 25 | 286 | 281 | 333 | 276 | 198 | 275 | 29 | w6 | 25 | w7 | 22 | 37 | 29 | 180 | -4 | w4 | 36 | 42 | 1m0
o Downstream Pipeline Quantity| 145 | 124 | 89 | 122 | 138 | 93 | 157 | 76 | 117 | w8 | 155 [ w7 | a1 | 167 | &7 [ 134 | 133 | 132 [ 10 [ 7 | s7 [ 18 [ w2 | n [ | w2 [ 38| 1m0 | 5
= CustomerDemandQuantity | 42 | 33 | 4 | 34 | 40 | 31 | 4 | 4 | 32 | 4 | 39 | 4 | 42 | 40 | 34 | 39 | 4 | 37 | 39 | 36 | 10 | 35 | 4 | 32 | 3% | 39 | 4 | 38 | 36
LLS Pipeline Quantity 2731 | 2684 | 2675 | 2615 | 2621 | 2640 | 2615 | 2552 | 2627 | 2687 | 2712 | 2671 | 2656 | 2643 | 2643 | 2612 | 2662 | 2574 | 2580 | 2503 | 2612 | 2609 | 2621 | 2684 | 2709 | 2681 | 2671 | 2605 | 2636
e NTA_Bubber 299 | 328 | 378 | 399 | 378 | 412 | 368 | 525 | 394 | 274 | 272 | 322 | 266 | 340 | 451 | 428 | 384 | 457 | 472 | 552 | 528 | 387 | 441 | 480 | 400 | 413 | 420 | 521 | 626
== Warehouse Quantity 198 | 142 [ 180 | w44 | 13t | 174 [ 11 [ 191 | 139 [ 105 | 14 | 119 [ 67 | 124 | 202 | 125 [ 141 | 14 [ 155 | 23 [ 178 | & [ 151 | 20 | 146 [ 136 | 144 | 158 [ 20
]
]
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Model example: an assumption
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Model example: an assumption
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Model example: outcome
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Process Model... Key Learning

What is the main power of the technology?

The capability to Measure and Analyze the system performance in a
dynamic environment. (actual & future state)

What limitation does it diminish?
The risk of implementation failure
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