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Principy
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Material Flow 1

Material Flow

Toto je uvedeno v textu, ktery je soucasti studijnich materialt
a je naprosto nutné tento material nastudovat (plati pro prvni tfi snimky)

Resource : http://www.allaboutlean.com/drum-buffer-rope/
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Simplified Drum Buffer Rope (S-DBR)

Principy
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NejdulezitéjSi je omezeni rozpracovanosti (WIP=NV) a zabranéni
pretizeni systému. Jako takovy Ize princip DBR povazovat za druh
fizeni typu PULL, stejné jako obdobné principy Kanban nebo CONWIP.
| kdyZ je DBR kombinaci principu PUSH a PULL jsou vysledky jeho
vyuzivani mnohem lepSi nez u tradi¢niho principu PUSH.

B I Push-VRP
L ]

o
WIP=NV @ WIP=NV .:

DS S Pul T kanban= <=

CONWIP = Constant Work in Progress, NV = nedokon¢ena vyroba, WIP=Work in Progress
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Kanban (home study)

& Kanban je metoda decentralizované kontroly vyroby, pfi které se
datové karty - v japonstiné nazyvané Kanban - pouzivaji ke spousténi
jednotlivych vyrobnich a logistickych procest. Metodu Kanban
predstavil manazer Toyota v Taiichi Ohno v 50. letech 20. stoleti v
zavodech Toyota

& Vyhodou metody Kanban je decentralizovana kontrola, stihlé
skladovani a logistika typu JIT (Just-In-Time) pro komponenty potfebné
ve vyrobe.

¢ Na kartach Kanban jsou uvedena dulezita data, jako je Cislo zboZi,
mnozstvi, umisténi ve skladu atd.

& \/yroba vysle signal do pfedchazejici faze vyroby, ze jsou zapotrebi
nové komponenty.

& Prazdny kontejner s objednavkovou kartou pro konkrétni komponentu
je odeslan do skladu a plny kontejner je zaslan zpet.

& Sklad dilt nyni vi, Ze tato poloZzka musi byt znovu objednana v urcitém
mnozstvi a odesle tuto objednavku dodavateli dilcu.
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Pravidla kanbanu

\
B
— 1]
/%
To Do Working=In Progess Done

Co se ma udélat Rozpracovanost Hotovo
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Pravidla kanbanu (signalni karta)

—

To Do Working=In Progess ~ Done To Do Working=In Progess ~ Done
Technicka
infrastruktura infrastruktura
Piiprava =
Skoleni On-line §koleni
WIP |eve| S

On-line skoleni

To Do Working=In Progess ~ Done To Do Working=In Progess ~ Done

Technicka ; ] —
On-line skoleni Technicka

infrastruktura infrastruktura

On-line skoleni

Pfiprava Ptiprava
Skoleni Skoleni

WIP level — WIP level L —

Prilis velika uroven nastaveni WIP vede ke Spatnému multitaskingu
a ke zvyseni hodnoty pribézného ¢asu (snizeni LT- viz LittlGv zakon)
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PUSH a PULL a typy front

& Push : oteviend fronta (neni zpétnd vazba)

& Pull :zaviend fronta

& Push : rozvrhuje se Tlfroughput a méﬂ/WIP (NV)
T
N
ol | j

PULL : nastavuje se WIP (NV) a méii se Throughput (pratok)
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Kanban karty

CONWIP

Fronta (First in system first served=FSFS)

Backlog list Backlog list
1:6pc 1:0pc
2:6pc 2:0pc
3:0pc 3:0pc
4:0pc 4:0pc
6 :4pc 6:4pc
5 :0pc 5:2pc
7 :0pc 7:0pc

SET 8:00 SET 10:00

SET=12:00
e

Backlog list
: 0 pc
: 0 pc
: 0 pc
: 0 pc
: 0 pc
:0pc
:1pc

1

N OO b~ W

SET=14:00

Kusovnik findlniho
vyrobku (7)

4x 6 5| ox

—5 T

4 3 2 1

2x 2x 3x 3x

System Entry Time=SET

Za fizeni seznamu
backlog list
(rezerva=zasobnik)

jsou odpovédni pracovnici
skladu.
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Pri rizeni a kontrole toku se musi brat do uvahy
to, Ze se pozice uzké mista muze ménit.

AN O\

Matenal Flow




SYStem not controlled (neregulovany systém)

&)
R1
® ©
=p =

Based on pictures taken from CH.Hohman show

R




System not controlled and modification DBR

System, ktery neni tizeny a modifikace takového systému na principu DBR.

o

Jventil”
i i \ 4

O
R

Nerizeno DBR - fizeno

Based on pictures taken from CH.Hohman show
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Rope opened raw material valve

Zpétna vazba pro kontrolu mnozstvi vstupujiciho materialu na vstupu systému — LANO=ROPE

[
O
R1
HOHMANN =}

Based on pictures taken from CH.Hohman show
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We Measure Operational Efficiency

& Workflows from left to right (upstream->downstream)
through processes with capacity of every machine shown.

Market Request = 11
Our problem-> 11 > 5

Process

s -O»O-»O»‘»O-»

Capability (Throughput Rate)
Parts/Day 5 8 6

I Too Much Overtime

RM = raw material Excellent Efficiency--Near 100%
FG = finished goods Chronic Complainer
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Reward Based on Efficiency

& Workflows from left to right.
Process

RS -

Capability(Throughput Rate)

Parts/Day 7 9 5 8 6
Both found ways to look busy and I I
appear to have a capacity of 5 parts/day.
> >
,,horni tok*

,,dolni tok*
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In reality...

& Processes A and B won’t produce more than Process C for long.

Process A B C D E
ot = @ @ @ @ @ <

Potential

P/D 7 9 5 8 6

Reality 5 5 5 5 5

P/D=parts/day
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Then Vanability Sets In

& Processing times are just AVERAGE Estimates

& Procesni Casy jsou pouze prumérne odhady (vzdy dochazi k fluktuaci)

Process A B C D E

RM

Reality 5 2 5 2 5 2 5 2 5 2
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What’s an Average? 50 %

& Half the time there are 5 or more per day at each process

& Half the time less

RM=Raw Material ->komponenty, FG=Finished Goods->vyrobky

Process A B C D E
RM 7 9 ) 8 6
Reality 5 2 5 2 5 2 5 2 5 2
Probability 0.5 0.5 0.5 0.5 0.5
. y \ y,

% Y
Two at a time: 0.25 0.25

— v

N

Over all: 0,5*0,5*0,5*0,5*0,5=0,03125=3% Chance of 5 per day !!!




— | S— S— S— —

One possible solution

& Put a one day of inventory (WIP) at each process!

Pred kazdy stroj dame rezervu jednoho dne, coz je reprezentovano maximalnim
prutokem uzkého mista za jeden den

WIP 5 5 5 5 5 Total 25 in WIP
Process A .‘. B .‘. C .‘. D .‘. E .‘.
( X ) ( X ) o0 o0 ( X )

RM 7 9 5 8 FG

RM=Raw Material ->komponenty, FG=Finished Goods->vyrobky

Variable 52 52 5 2 5 2 5 2
Process

WIP= Work in Progress = NV=Nedokoncena vyroba
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System Variability Takes Over->Chaos

Inventory (WIP) quickly shifts position. Velikost WIP=NV pfed kazdym strojem

meéni svou velikost
Inventory manager tries to smooth it out. Manazer skladu se to snazi tuto situaci

vylepsit. ManaZer skladu neni v zadném pfipadé TOC expert!
Distribution problems result. Costs go up! Vétsi problémy v distribuci a naklady

stoupaji
Process A B C D E
WIP 3 0 .1 0 8 4 Total 25
o 00 o0
@) P 0. ¢e00g 060
[ X ) ( X ) [ X ) [ X )
RM 7 9 5 8 6 FG
Variable 5 2 5 2 5 2 5 2 5 2
Process
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System Variability Takes Over--Chaos

An Average of 5 means sometimes 3 and sometimes 7

Process A B C D E
WIP 3 0 .10 8 4 Total 25
o 00 o0
O o® 0. P 0g 00
[ X o0 o0 [ X

8 FG

Variable 5 2 5 2 5 2 5 2 5 2

Process
Shifting WIP creates large queues at some locations. This makes work wait longer to be processed.

It is based on Little s law ->WIP=TH x CT = Littltiv zdkon bude probiran v kurzu PIS1 po DBR show

TH= prutok , CT = Cycle Time=CT=average time from when the job is released
into station (machine or line) to when it exits
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System Variability Takes Over--Chaos

Process A B C D E
WIP 3 0 .10 8 4 Total 25
o 00 ®
® # 6, oo
o0 o0 (X o0
o = P QP @ O Q= -
Variable 5 2 5 2 5 2 5 2 5 2
Process

Shifting work-in-process creates large queues at some
locations. This makes work wait longer to be processed.

Other workstations are starving for work (B) The work they

could do is delayed because they have no input material. They
can’t take advantage of their extra capability. So ? What to do?
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TOC Steps to Continuous Improvement

Step 1. /dentify the system’s constraint.
Step 2. Exploit the system’s constraint.

Step 3. Subordinate everything else to the above
decision.

Step 4. Elevate the system’s constraint.

Step 5. If a constraint is broken (that is, relieved or
improved), go back to Step 1. But don’t allow
inertia to become a constraint.
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Five Steps Applied to Flow Operations

Rope= Lano= plni funkci zpétné vazby

12 Total 12
A Bg C E

w =@ @R @@=

ventil 7 9 5 8 6

WIP

Shon [Feenciie Sl 12=2,5 dne prace pro uzké misto=2,5*5

Step 1. Identify the Constraint (The Drum) - CRT

Step 2. Exploit the Constraint (Buffer the Drum) — time reserve
Step 3. Subordinate Everything Else (Rope) - feedback

Step 4. Elevate the Constraint ($?->extra costs,depreciation=odpis)
Step 5. If the Constraint Moves, Start Over
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Understanding Buffers

WIP Total 12parts/5parts per day=2.5 Days

- 0-»0-»

5

« The “Buffer” is Tlme! (Buffer—naraznlk je chapan jako Casova rezerva!)

* In general, the buffer is the total time from work release (X point) until the work
arrives at the constraint.

» Contents of the buffer alters (see below) up and down (po€et dilci v narazniku
kolisa)

* Ruzné dilce (polozky zbozi, které je potieba zpracovavat) zustavaji v
narazniku rtiiznou dobu, ale ¢as, kterym je naraznik (buffer) specifikovan
zGistava stejny)

* Pro¢ ? -> Méfime €as a nikoliv pocet dilcl

» Dilce jsou razné proto, ze jsou soucéasti riznych vyrobnich zakazek (Work
Orders)
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We need more than one Buffer

Raw Material

Buffer Finished Goods
o0 B o Buffer
o0 @ )

RM ©© Omm) oo FG

There is variability in the Constraint.
To protect our delivery to our customer we
need a Finished Goods Buffer.

There is variability in our Suppliers.
We need to protect ourselves from unreliable
delivery (Raw Material Buffer)
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Buffer Time 1s Constant-Predictable
12

Raw Material Finished Goods

Buffer:.. E .Buffer
QO
RM@® ® — o8 G
7 9 5 8 6
Raw Material Constraint Finished Goods
Buffer Buffer Buffer
2 Days=10/5 2.5 Days 1 Day
M M

Processing Lead Time is Constant
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Buffer Management to control priorities

Constraint Buffer WIP Total 12/5=2.5 Days

WO = Work Order

C D E
b @@= -
5 8 6

—_

A®

RM m) B )
Iz

il
w§!§

2.5 Days 0
Time until Scheduled at Constraint

~

— Before action




— | S— S— S— —

Problem Identification
(WO=Work Order=Vyrobni zakazka)

i
: )50~ 0~ -

WO19
Delayed —
Parts
. Rozvrhovani zakazek pro zpracovani
na stroji typu Drum
2.5 Days 0  Okamzita akce WO11 (Red)

Sledovat WO 14 ( )

Casovy rozvrh pro zpracovani WO V pofadku WO19 OK (Green)

na uzkém miste (Drum)




Additional Buffers

& Constraint Buffer (as we discussed)

Protects the Constraint from running out of work

% Finished Goods Buffer

Protects customer delivery from Constraint variation

& Raw Material Buffer

Protects the Release of material from
& Assembly Buffer

Facilitates speedy flow of products

suppliers

See interesting video

/


https://www.youtube.com/watch?v=8yehd2ZsKH0
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Dekuji za pozornost



