Introduction to Demand-Flow manufacturing,
Level & Balanced Scheduling, Level Loading, & Running “Cycles”

A 1-DAY AWARENESS COURSE
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Every Part Every Interval

EVERY PART EVERY INTERVAL

This Visually Engaging and Informative Course Will Cover...
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\1&0 8 Value Stream
= . g Balance & Flow Build to Inventory
cla? Self-directed work W Single Point Vs.
8 teams for Cycle N . ’ Scheduling, Capacity, Build to Order

1] : Arrival Patterns &

Improvement :
WIP Queuing

1
)

When & Why,
1 Managing & Reducing
Inventory

A\ ]

Header

O
&

/\@ Breaking 3 oo
Q  thePlanned 3 g
N Cycle & E z Cl:stom:ejr

3 eman

<§3 Level & Balanced S <, High & Low Vol. V.S.’s
n Scheduling = y Tracking, Monitoring &

00 Part Families, EPEI = Change Effects

Cycle Structure &
Supply Chain

Alignment

I | Forward, Upward‘»
2 | Copyright ©2024 Next Level Consulting, LLC. All rights reserved N eyt eve

consulting



ol
- P .
L 1
b L R )
& ! '@-
) \
' )

<

\?

S
a\\\\\\ Wy,

2 ’//'
: /@ BN
| 7 \ =
%/{ N ‘\\‘"
[
/it \“\
=
\§ -

What is EPEI?
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WHAT IS EPEI? %

RY T EVERY INTERVAL
JEPE \

N Every Part rval

* EPEl is a system for scheduling production, focused on m cu , While minimizing inventory & creating a
predictable, manageable routine, fQfiki me parts made in our shop.

ometi ildly. These order pattern fluctuations
ncies when we use MRP to schedule and purchase materials... in other

* Nearly all customer orders flu
induce randomness into our shop which cre Ine
words, it can create a level of among our supply base that becomes difficult to manage.
* To combat the randomne c , EPEI uses a technique called level-loading. Combined with a method to
e in”:

schedule parts in a logigal seq intérval”, it helps bring rhythm to our shop and our material suppliers that is easier to

align with and manage.
.C
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ure success. It requires a departure from traditional MRP management at key areas in our shop.
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HOW IS EPEI DIFFERENT FROM MRP?

&),
@ P E I Every Part Every Interval

An EPEI Interval is like a spinning gear...

andara
to pro

Each machine is a given a set of parts to build on
repeating cycle , and a standard quantity of.ea
based on level loaded customer demand.

The goal is to minimize invent
rhythm and routine into

cy, and build

effi
ti t e it easy for our wire

suppliers and tool rogm t iz&8Wwith our production schedule.
We do tha e production of these parts in a
planned gular and predictable interval (period of

time)
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RY T EVERY INTERVAL

The cycle must be
completed within the set
amount of time (interval)

‘ _and then the cycle repeats

225k PCS

=)

140 k PCS
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P E I Every Part Every Interval

Let’s look at how a single part flows through th

The Value Stream is simply the series of operations (or routing) th
through after heading until it becomes ished t

%T EVERY INTERVAL
r

ntinues to go

eduling
s with only a here

for a part is the amount of time that is takes a part to travel completely through
ream... the clock starts when material is first delivered to the header and ends
when the part is logged into finished goods as deliverable.

Finished Goods Inventory

Typical Lead Time
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2,
e P E I Every Part Every Interval

When our value stream isn’t “primed”...
We aren’t in cycle, and haven’t achieved rhythm from cycle to cycle...

RY T EVERY INTERVAL

L =

(55,555)

Q)kp ed it@s

Value Str?am Pipeline (ss S)
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10 Da:

Header

', gdtiivalent of an air bubble in a fire hose
ul@ilag out a fire...we have to maintain constant
ssure on the line or it will eventually flame back
up again (expedites, premium freight, cost).

h

10D
Interv@@ Tim

Finished Goods Invento

Buffer/Safety
N
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P E I Every Part Every Interval

%T EVERY INTERVAL

-

Value Strea (pelin

AR, \\\‘IQ\\\\\ RAAAAL

/

osp

EC

i

Sl

103

10 Days

Header

«
damental Process for:

. du®ng inventory while delivering customer orders
. olling expedite costs while meeting customer timelines
* Taming production chaos to deliver on-time, in-full
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P E I Every Part Every Interval

Lead Time Variation x Daily Demand = Buff:

%T EVERY INTERVAL

Stoc.

°
@) - 4/

Value Strea (pelin

AR, \\\‘IQ\\\\\ RAAAAL

- - Y
- 3 ™ Interval Time x
'

——
Roll )z
osP

Leveled Daily
Demand =

@ “Days” of Inventory

that we carry

Header

Header Loading El is# system that manages the balance between
Prescribed Segue stomer demand, production, & inventory
Changeov

Finished Goods Invento

Bugjer/Sayet
i / fety Forward, Upwar d"’/‘
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Customer
Demand
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STUDENTS WILL LEARN THE BASICS OF...

CUSTOMER DEMAND

EVERY PART EVERY INTERVAL

A Brief Note on Customer Demand (Orders) vs. Shipment History... . .
I . . Demand-Based Level-Loading, Including:
ood data is critical to making good decisions. If we're going to make good decisions about hoy

much product to build and how much inventory to carry, it is better to know actual custom rde

Product Volumes & Order Consistency

Customer Demand Patterns

EVERY PART EVERY INTERVAL

ond changes?

igh volume part...this would be an example of an extreme demand change

e o g oder How to Set & Manage Demand Levels

new part or increase a lot size
Jfor any part in a cycle, the
interval length will increase

because we need more capacity

Value Stream Pipeline available to do so.

11-Day P

When this is the case, we must

ettt ey Ripple Effects of Demand Changes
'. to boost finished goods levels.

Ij Doys of Inventory: = = = = = AR AT, Failing to do this will short

OM ;\cusmmer: or force expedites

; cle i

-

Finished Goods :

&

Lot Sizes

I | Forward, Upward‘p
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CUSTOMER DEMAND

%T EVERY INTERVAL

With MRP - we “nush” what the customer
orders, when they order it.

With EPEl - we attempt to achieve “flow” by

looking at the customer order
patterns (both history & forecast),
and setting a standard “daily

0 demand” that we can build-to.

Forward, Up Ward.>
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CUSTOMER DEMAND

2

%T EVERY INTERVAL
e rS [N ]

Let’s return to our demand patterns and see how this applies tqQ o @

(weekly orders)

Appropriate with minor implication

T é\ [T _

The 80t Percg build inventory too quickly 22% increase from average
Easily managed f - : High “water-mark” in finished goods | 80t Percentile = 19,500 pcs/day

i i I %verage 16,000 pcs/day

| 6 i
. 465% increase from average
80t Percentile = 11,300 pcs/day

11% increase from average
80t Percentile = 71k pcs/day

Average = 64k pcs/day

ONNNNNNNNND N

i'?_“'_ |
|| llll |§

~Loading might not be the right way to handle this part

Calls for a different strategy, like one build per quarter... no level loading

m\\‘éi -

Average = 2,000 pcs/day

I | Forward, Upward.»
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CUSTOMER DEMAND

These different parts are commonly referr

tﬁ All

(4

A EPEATERS”

/"@ C“STRANGERS”
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o Level & Balanced
g N Scheduling
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STUDENTS WILL LEARN THE BASICS OF...

Level & Balanced Scheduling, including:

Segmentation of Products by Volume

Sequence

T

Part Families & How to Determine Them

Machine Cycle Setup to Minimize Setup & Changeover

“Stacking” Demand For Low Volume Products

Importance of Aligning the Supply Chain

I | Forward, Upward‘p
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Customer Demand for each of our parts is the critical data
that we use to dedicate our production capacity...

these parts on

a regular cycle, &
and not 1

Jy‘%schedule them

part numbers
up 80% of the volume.
This is our

Header




LEVEL & BALANCED SCHEDULING
RY T EVERY INTERVAL
How should we schedule production? Q
We sta e WY Runner High-Volume Parts.
W e multiple machines that could make
them...but what is optimal?

We start by grouping parts into “families”

A part family is a collection or group of parts with
key similarities like geometry, tool/die
configurations, material/wire type, and value
stream, etc.

I | Forward, Upward.»
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LEVEL & BALANCED SCHEDULING

Now We Have the Basi

RY T EVERY INTERVAL
g *ocks of a Cycle:
vel For Each Part
a Machine or Machines

Family 1 Changeover

between parts and families, we can calculate an Interval or
the time required to build Every Part in the Interval (cycle).

I | Forward, Upward‘»
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LEVEL & BALANCED SCHEDULING

RY T EVERY INTERVAL

A Completed Cycle:

Family Changeover

‘ 124 hrs.

25 hrs. a
A

18 Day

‘ Interval Time

22 hrs.

I | Forward, Upward.>
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LEVEL & BALANCED SCHEDULING

Aligning the Supply Chain:

Viarket 3 Coils 1 Coil Wire Market

B (= =

| Queue for Header X

As the Machine Operator runs th
can pull material from the

machine for A andghigh
e, Cha R
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Building to Inventory
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STUDENTS WILL LEARN THE BASICS OF...

EVERY PART EVERY INTERVAL

In Production @ Inventory Customer Orders

(Shipped)

2X Cycle m -

Production Scheduling & Inventory Management, including:

1x Cycle = = =

Building to order vs. building to replenish inventory

Measuring Inventory — Days of Demand vs Units

EVERY PART EVERY INTERVAL

Inventory is typically tied-up in 4 places... M a | nta | n | ng | nvento ry H ea |t h

e
W, ;
R - P -
Inventory “Turns” & Business Cash Flow
1. Safety Stock
2. Finished Goods
R ) Inventory Reduction — Continuous Improvement

I | Forward, Upward‘>
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BUILDING TO INVENTORY VS BUILDING TO ORDER

‘ RY T EVERY INTERVAL

» “Building to Order” is Driven by MRP
Ak

Lot Size typically = Order Quantity

riori edani
ime

Often, every Piece in
Inventory is built to fulfill
a specific customer order

Production Schedule = Shuffl
“laid-out” for the shop b

I | Forward, Upward‘p
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BUILDING TO INVENTORY VS BUILDING TO ORDER

RY T EVERY INTERVAL
s | =
v sull —
e .
ti

at individual part order patterns over

me in order to set a standard quantity of
each part to build on a regular interval.

ventory” is Different.

re about customer orders, but we

Then, as our customers pull from our

inventory, we monitor customer demand
and inventory levels and maintain a routine
in production aligned with our customer’s

needs in order to maintain healthy

inventory levels for each part
25 | Copyright ©2024 Next Level Consulting, LLC. All rights reserved

neyﬂe el

consulting

Forward, Up Ward‘>




INVENTORY TURNS %

Think of inventory in our plan

S iail

This is md@ey e already spent on material, labor, and overhead,

\ -up” and that we don’t get back until we sell it to a
C customer.

Forward, Up ward‘»
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CALCULATING INVENTORY TURNS

Method #1

‘ %T EVERY INTERVAL
Inventory Turnover = Total Annual Cost of Goods Sold / Average Inventory at C Q
cing the number of pieces
in inventory increases the
number of turns which frees-up
cash to be invested elsewhere

Forward, Up WCH’OJ.»
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Value Stream
Balance & Flow
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STUDENTS WILL LEARN THE BASICS OF...

: Top 20 % Value Steam

Header

Value Stream Balance & Flow, including:

X Day
Interval Time
Our EPEI Interval
is our Single Point

of Scheduling
for the Value

Finished Goods Invento

...which means that lead times for parts will fluctuate... our VS becomes unpredictable

What is a Value Stream & What is “Flow”?

Complexities of

Daily
Customer
Shipments
“pulled” . « »
from Maintaining Inventory Health
"Goods
Inventory

Inventory “Turns” & Business Cash Flow

29 | Copyright ©2024 Next Level Consulting, LLC. All rights reserved
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VALUE STREAM BALANCE AND FLOW

%T EVERY INTERVAL
Low-Volume Business VS. High-Vqu?s

()
(xS
\/

Low-Volume
Business

k L A\
Y

PARTS

make up
20% of or production

30 | Copyright ©2024 Next Level Consulting, LLC. All rights reserved N ey

High-Volume
Business

PARTS
make up

80% of our production
volume

L]
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VALUE STREAM BALANCE AND FLOW %

31 |
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Value-stream — In a production environment, can be generalized as all of the or processes taken at

S
each stage in production to build a product until it becomes a delivera :

The production value stream contains both the necessary valuegae [ which transform materials and
components into an end item, as well as non-value-ad be necessary to stage, move, prep,
or prepare materials and components during the produ e end item is ready for sale.

material, as a coil of steel wire that is cut, headed, rolled,
end item for sale. The fit, form, and function has changed.
tOE d they are willing to pay for them.

An example might be the transformation of
heat treated and joined with a washer
Those activities are value-added to

Non-value-added activiti ot important to your customer, nor are they willing to pay for them.

that
W0, material handling, cleaning, etcetera can be thought of as waste and

Forward, Upward‘>
tlevel
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VALUE STREAM BALANCE AND FLOW

RY

The value stream map (VSM) is

the format in which the |
stream of value-added

Supplier

Production control

activities is represented. [t
begins with your customer
and ends with your customer.

the activities in the process,
including material and
information flow, the
identification of both value-
added and non-value-ad
activities is done.

I
I
!
|
While most VSMs include all !
I
|
I
I

/T = 45 sec

C/0 = 10 min

Uptime = 90%

2 Shifts

27000 sec availabl

Customer

C/O = 240 min

Uptime = 100%

2 Shifts

27000 sec available

32 | Copyright ©2024 Next Level Consulting, LLC. All rights reserved
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Production lead time = 14 days

Processing time = 585 sec

Production lead time = 14 days

Processing time = 585 sac
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Insp. 16%

E
: Wash 1.5%
Cell 54 OSP 3.5%
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Top 20 % Value Steam # 1 (xxpPns  xxDays)

T Daily
1

X Day w . Customer
. Shipments

Interval Time ’_\ “pulled”

Our EPEI Interval - INSPECT @ from
is our Single Point . ‘ Finished
of Scheduling : I . — Goods

for the Value Inventory

Stream

Finished Goods Inventor

...which s for parts will fluctuate... our VS becomes unpredictable

e Cou glifing issue... e Could be a staffing issue...
* Cou a capacity * Could be a staging / queue management issue...
* Coul g issue... e Could be a true balance issue...

Whatever the case, WIP adds to our Value Stream’s Lead Time... which adds inventory... which puts cash in jail



VALUE STREAM BALANCE AND FLOW %
10 Days 15 Days 12 Days 9 Days \ RY PART EVERY INTERVAL

Iti aders with varying intervals
| ing the same Roller

Flow is not being considered
in the “Load Strategy” for Rollers

nd flows

ntlychange  + forcinga second point of scheduling

at the Rollers

Not designing the Value Stream for flow...

I | Forward, Upward‘>
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Interval Interval Interval Interval

VALUE STREAM BALANCE AND FLOW %

o Balance the arriving work-
0 aders with the “Right”

1 a Roller or a “bank of Rollers”

Header Header Header
#33

We need to consider Flow
from the headers in the “Load
Strategy” for Rollers

nd flows e .
ntly change We need to analyze each “High-Volume

Value Stream Independently
so that flow between headers and rollers
within each value stream
is not interrupted by
“Low-Volume” parts

I | Forward, Upward‘>
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VALUE STREAM BALANCE AND FLOW

RY T EVERY INTERVAL

L Qwe siness
P MRP

We want this to run like a traditional

High-Volume Business

“mixed mode “job shop” or a
“factory-within-a-factory”
with
sin eduling via the multiple points of scheduling after
Hea nned Cycle/Interval Heading via MRP

| | Forward, Upward‘p
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Same Value Same Value Same Value Same Value
Stream... same Stream... not the Stream... same Stream... sa
assets same assets?? assets ??

not
e assets

VALUE STREAM BALANCE AND FLOW %

Vendors ?7

ROLL

INSPECT

Core Business

Factory-Within-
p . . a-Factory
PARS Achieved through dedicated, balanced asset Managed through shared assets PARTS

First In, First Out

ROLL
“I.I -

ROLL

MRP set priorities - WIP arranged into an
MRP scheduled
Single Queue — Multi Server Model

h ibl
when possible Forward, Upward‘>

tIeveI

consulting
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VALUE STREAM BALANCE AND FLOW

<

Days)

=X — 30% Day Top 20 % Value Ste K B
iteyval Time
Header

ein

e, i,

Compress the Pipeline”
= T
RN -
|

> N\

X Days X X Days % Days
H‘ n® | - NSPEG

Use EPEl@nd the'@hti too¥as a Single Point of Scheduling for each of the four High-Volume Business Value Streams

Value Streoilé

30% Reductip

Lead Time

for High-Volume
Value Streams

WO

wy

regat€ Header EPEI cycle (sequence & times) every interval — perform to or beat the Optimizer plan standards
e processes in the Value Stream to minimize any WIP & Queuing & achieve flow
he performance of the pipeline to achieve or beat standard lead times — make the pipeline predictable

ver time, reduce lead times for top 20% parts by 30% or more = reduce inventories = get cash out of jail
Forward, Upward‘>
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EXERCISE

Bringing it all together...

S

7 N
7 \
i/ Mwnnumh\\\“\‘\
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Customer Demand by Week (order volume in pes)
STEP 2
Enter a Part Number for Each Run
STEP 1 Position to Set Your Run Sequence
Review the changeover times
between different parts
Ch Times in Mi 0ose a Part Numb. sition Place an "X in the chosen family based on changeover times
To Part
) ) ) ’ . ; Low Volume
Part # 1 2 3 4 5 6 7 8 9 10 ion Part Number r Time mily1 Family2 Family 3 (stranger)
1 221 31 108 ‘ 108 297 258 308 120 ‘ 2, 1 X
2 221 250 157 | 334 80 279 343 334 | 3 X
3 31 250 96 258 94 135 119 141 10 X X
+ 4 108 157 96 119 54 345 369 316 86 4 2 17 X
& 5 108 334 258 119 244 251 112 246 6 5 80 X X
E 6 297 80 94 54 244 196 375 6 54 X
— & 7 258 279 135 345 251 196 264 7 119 X
e 8 308 343 119 369 112 375 264 8 s 12 X X
9 120 334 141 316 246 79 [ 231 270 9 7 264 X
10 211 117 60 286 166 244 ‘ 141 ‘ 181 1 10 9 231 X
Vokume parts
Total Changeover Time = 1188 minutes

Run Rates and Lead Times

Automatically

Try to minimize { ' Filled Based on

Part # Rate Average Lead Time| Lead Time .
(pes/min) (days) n (days changeover time Your
1 206 32 5 . g .
2 157 p n by setting an Classification on
3 5 3 5 optimal sequence STEP 3 tab #1
a 151 55 3 .
5 165 a5 3 Assign Partsto a
6 203 30 10 Family
7 166 54 14
8 240 38
9 165 a3
10 154 55

[ Tp—

i R ARk == ! Demand-Flow Optimization Tool
| | -lll.llﬂl\l

T " " for Low: n pes¥ | 2 ; [ w

Health
Range

vEERvEERRvERR

‘Need to split minimum EPEI loop due to pack rounding and
‘overtide due to low demand/overpropduction

H

oooBaE
H
--it




OPTIONAL xtlevel
CUSTOMIZED
MODULE

(TOPIC #6) \
T R A P* I N G

Breaking the
Planned Cycle &
Recovery

Forward, }\




OPTIONAL xtieve
CUSTOMIZED
MODULE

(TOPIC #7) \
T R A P NG

R IS Sc/f-Directed Work Teams
> L \p 2
, e
/ N //

Cycle Improvement
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