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MSW Leveling Change Summary

Product Name Changes

Starting in September 2019, the new name for QAD’s complete portfolio of products is QAD
Adaptive Applications. Additionally, QAD Adaptive ERP is the new name for QAD’s flagship
ERP solution. QAD Adaptive ERP includes the functionality previously associated with QAD
Cloud ERP and QAD Enterprise Applications - Enterprise Edition, plus the QAD Enterprise
Platform and Adaptive UX which resulted from the Channel Islands program. Going forward, the
terms QAD Enterprise Applications, QAD Cloud ERP, and Channel Islands will be deprecated but
will remain in previous documentation and training materials. QAD’s intention is to—as soon as
possible—eliminate the use of the deprecated terms going forward.

Change Summary

The following table summarizes significant differences between this document and the last
published version.

Date/Version Description Reference

September 2019/2019EE Initial release of document --
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Course Description

This course provides training upon the leveling functionality in the Planning and Scheduling
Workbenches for Production Orders. It focuses on the general introduction, basic concepts, setup,
and examples of leveling. For more information about the leveling features, you can refer to the
user guide for QAD Planning and Scheduling Workbenches for Production Orders.

Course Objectives
The overall objectives of the course are to provide a basic background in MSW leveling.

This training guide is organized with several chapters, and each chapter includes a list of learning
objectives for the topics covered in that chapter.
By the end of this training, you should be able to:

» Understand the basic concepts related to leveling, including but not limited to EPEI, takt time,
minimum interval, leveling horizon, and time bucket.

* Describe the relationships:
» Between the leveling horizon and time buckets
* Between the EPEI, the time available for setup, and number of setups
» Between the EPEI and the preset minimum interval
» Between planned capacity, required capacity, setup time, excess capacity, and scheduling

 Set parameters to determine the leveling horizon and time buckets, and calculate the EPEI and
takt time.

» Understand the general processes of leveling.
* Set up and operate the leveling functions.
This course is not intended to take the place of implementation training or consulting. The

complete body of knowledge required to make the business decisions required for system setup
and implementation is beyond the scope of this course.

Audience

This course is intended for:
 Business analysts
* Implementation managers
* Production schedulers
* Production managers

e Operations managers

Prerequisites

An understanding of basic manufacturing principles is beneficial.

Questions? Visit community.qad.com
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Course Credit and Scheduling

This course is valid for 4 credit hours.

Organization of Training Guide

There are five main chapters in this training guide:
¢ Introduction to Leveling
* Leveling Basics
 Leveling Horizon and Time Buckets
* MSW Leveling Details
 Leveling Setup
Key concepts are discussed at the beginning of each chapter to familiarize you with processes,

work flows, and terminology. For example, in Chapter 3, “Leveling Horizon and Time Buckets,”
concepts discussed include leveling horizon and time buckets.

Virtual Environment Information

The hands-on exercises in this book should be used with the latest QAD Adaptive ERP learning
environment.

When prompted to log in, specify demo for user ID and qad for password. In general, students are
more comfortable with static data they are familiar with such as currencies and addresses.
However, it is up to the instructor to decide which exercise set to use, depending on the audience.

Additional Resources

If you encounter questions on QAD software that are not addressed in this book, several resources
are available. The QAD corporate Web site provides product and company overviews. From the
main site, you can access the QAD Learning or Support site and the QAD Document Library.

Access to some portions of these sites depends on having a registered account.

https://www.qad.com/

QAD Learning Center

To view available training courses, locations, and materials, use the QAD Learning Center. Choose
Education under the Services tab to access this resource. In the Learning Center, you can reserve a
learning environment if you want to perform self-study and follow a training guide on your own.

QAD Document Library

To access release notes, user guides, training guides, and installation and conversion guides by
product and release, visit the QAD Document Library. Choose Document Library under the

Comments? Go to goo.gl/MfwKHm E
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Support tab. In the QAD Document Library, you can view HTML pages online, print specific
pages, or download a PDF of an entire book.

To find a resource, you can use the navigation tree on the left or use a powerful cross-document
search, which finds all documents with your search terms and lets you refine the search by book
type, product suite or module, and date published.

QAD Support

Support also offers an array of tools depending on your company’s maintenance agreement with
QAD. These include the Knowledgebase and QAD Forums, where you can post questions and
search for topics of interest. To access these, choose Visit Online Support Center under the Support
tab.

m . . .
Questions? Visit community.qad.com
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Lesson Overview

Objectives

+ Describe the essential problem solved for leveling
« Describe the objectives of leveling.

+ |dentify business cases and scenarios when leveling can be
applied.

+ Describe factors for effective leveling.

M QAD 2

Questions? Visit community.qgad.com
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What is Leveling

Infroduction to Leveling

- From the Japanese, leveling reduces "unevenness' (Mura),
which in turn reduces "waste” (Muda).

- Use leveling to create a schedule with smaller production
intervals and more frequent production orders, to smooth
requirements within the production scheduling horizon.

« The leveling process determines the mix, sequence, and flow of
production, to create aschedule that can be supported by
production resources.

From the Japanese, leveling reduces “unevenness” (Mura), which in turn reduces “waste” (Muda).
The Planning and Scheduling Workbenches provide the capability to level production orders for a
production line, to create a schedule with smaller production intervals and more frequent
production orders, to smooth requirements within the production scheduling horizon.

Reduced variability, a level schedule with small production intervals, leads to simpler material and
capacity planning. The leveling process determines the mix, sequence, and flow of production, to
create a schedule that can be supported by production resources.

Comments? Go to goo.gl/MfwKHm
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Leveling Objectives

Leveling Objectives

- Create aregular and constant rate of production.

- Smooth the production of items to increase responsiveness to
changing customer demand and the product availability to
satisty that demand.

- Reduce the variability of demand for materials and the
capacity requirements for production resources across time.

« Reduce inventory while decreasing both production lead time
and order promising lead time.

M QAD 5

The primary objective of leveling is to reduce the variability of demand for materials and the
capacity requirements for production resources.

Questions? Visit community.qad.com
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Problem for Leveling

The Problem for Leveling

+ Large lot sizes result in lumpy demand for material requirements
and for production capacity requirements.

« Receipt of completed quantities into inventory may not be
possible until the end of the week.

Monday Tuesday Wednesday Thursday Friday - Total Available Capacity
Availabkle 8.0 hr Available 8.0 hr Available 8.0 hr Available 8.0 hr Availakle 8.0 hr 400 hr

ltem 02101

Qty 12,000

. ‘ Required capacity 3.5 hr
- exceeds available capacity

Item 02102 ‘ onMonday

Qty 7,500 =
0.25 setup,15.0 run,

M QAD 6

The primary reason for leveling production stems from the fact that production schedules are
uneven. This presents fluctuations in the demand for production resources, demand that can often
exceed the capacity for any given day.

What causes uneven schedules? To begin with, the master schedule may contain production orders
that are scheduled by week, with a status of being Firm or Planned, for material requirements
planning and rough-cut capacity planning. While this may be acceptable within the master
schedule horizon, the production schedule may require production orders that are scheduled more
frequently, to level the demand for component materials, and to balance the load on production
lines and work centers.

A typical master schedule is stated as a weekly quantity usually due on the first day of the week.
Since the master schedule is a series of production orders for different items, it usually means that
all the material requirements for all components are due on the same date and all the capacity
requirements for shared resources are on that date as well.

The degree to which demand and capacity variability can be reduced depends on spreading the
master schedule quantities over the week, instead of bunching them on a single day. Yet, if the
process of spreading master schedule quantities is limited to moving large lot sizes, over the
course of the week, the component requirements and capacity requirements may still be lumpy.
This lumpiness can only be reduced by taking more steps to reduce the lot sizes, and as a result
reduce the “production interval,” the amount of time it takes to get back to the first item in the
production sequence.

Comments? Go to goo.gl/MfwKHm
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Sequencing Versus Leveling

Sequencing Is Not Leveling

+ Sequencing alone provides little reduction of variability of:
- Component material requirements to supply production.
- Capacity requirements for production resources.
- Inventory of completed quantities.

Monday Tuesday Wednesday Thursday Friday = Total Available Capacity
Available 8.0 hr Avdilable 8.0 hr Available 8.0 hr Available 8.0 hr Available 8.0 hr 40.0 hr

Total Required Capacity
(after sequencing)
39.5 hr

ltem 02102 ltem 02102
Qty 7,500 Qty 7,500 e
0.25 setup, 15.0 run 0.25 setup, 15.0 run

MQAD 7

The process of sequencing production orders within a time bucket is not the same as leveling.
Sequencing is not leveling. This explains why the problem of uneven schedules is not solved by
the simple re-sequencing of orders. Sequencing alone provides little reduction of variability or
“lumpiness” of material requirements and capacity requirements.

Questions? Visit community.qad.com
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MSW Example Before Leveling

Introduction to Leveling

1"

MSW Example Before Leveling

« The first week contains orders for 2 items scheduled on

Schedule

Monday.
Master Scheduling
L 02100
Capaciy
Production Line Horizon End Record Type PastDue Monday Tuesday Wednesd Thursday  Friday Satwday Sunday  Week 4
02100 027157219 Remaining Capaci 0] 234 2 8 8 8 L] 0 8.6
Planned Capacity 0 8 8 8 8 8 [] 0 40
Required Capaciy of 314 0 0 0 0 0 0 3.4
Scheduled Quantt 0| 31000 (1} 0 0 0 (1] 0 31000
Cumulstive Capac 0| 06 86 166 248 26 R6 26 326

‘es 02100
‘Yes 02100

ozim
02102

16000
15000

SV LV < Acivily 'V < Production Lin vl:llemNu'bei V¢ NeltableQOV & PastDue V< 017218

017225 01/23¢ 01724 O1/2535 01728 &

¢ oA

16000
15000

M QAD

8

This example shows the production line schedule before leveling, the parameters for leveling, and

the schedule after leveling.

There are two items with one order scheduled on the first day of the week. The 31.4 hours of
required capacity for that day exceeds the 8.0 hours of planned capacity.

Comments? Go to goo.gl/MfwKHm
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Leveling within the Production Schedule

Leveling within the Production Schedule

‘ Master Production Schedule

Resource Navigator
3 [ 10100
- Level to create aschedule |::r= I s oz

with smaller production proeme 1= = -
intervals and more frequent o N e -
production orders, to o g o e ...
smooth requirements within |2 2o |
the production scheduling ' 6
horizon. e w

Leveling can be applied to a two-week leveling horizon.

Within the production scheduling horizon, you can:

* Create a schedule with smaller production intervals and more frequent production orders to
smooth requirements.

* Level the demand for component materials.

* Balance the load on production lines.

Master production schedule:

 Contains production orders that extend to the end of the horizon, that may be scheduled by
week, resulting in lumpy requirements for materials and production resources.

 Supports rough-cut capacity planning.

Note Extending the leveling horizon beyond the production schedule may result in excessive
processing times.

Questions? Visit community.qad.com
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Production Order Requirements

Production Order Requirements

‘ Master Production Schedule ‘

"Nonr-fixed" production orders with order
status Planned and Firm

‘ Production Schedule | ’

| s 1 |

Productionscheduled fixed" orcers with

‘ Released production schedule psricd ‘ status Exploded, Allocated, Relecsed

» The leveling process works by scheduling orders within the
Leveling Horizon.

- |t creates a level schedule for "non-fixed" orders, those that
have production order status of planned or firm.

M QAD 10
Leveling schedules production orders within the Leveling Horizon.

The leveling process works by creating a level schedule from “non-fixed” orders, those that have
production order status of planned or firm.

It does this by splitting and/or sequencing the orders to create a level schedule within a scheduling
bucket.

When the leveling horizon contains both “fixed” orders—those that have production order status
of exploded, allocated, or released—together with “non-fixed” orders, the leveling process first
loads the fixed orders using backward scheduling, then it loads and automatically level schedules
the non-fixed orders.

To assure consistent application of measures so as to determine how schedules are leveled, all of
the items on a production line must be either:
» Kanban items identified with a Kanban Process that is identifiable with the production line, or

* Non-Kanban and Kanban items that are not identified with a Kanban Process that is
identifiable with the production line.

Comments? Go to goo.gl/MfwKHm
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MSW Example After Leveling

MSW Example After Leveling
- Leveling schedules orders 1o spread the requirements over
each day within the fime bucket.
Master Scheduling
b Y, OZJW.
ProductionLine  Horizon End Record Type PastDue Monday Tuesdsy Wednesd Thursday  Fiiday Satwday Sunday  Wesk 4
- 02100 mns/2m3 Remaining Capaci 0 14 14 14 14 14 ] 1] 7
[ind s ———
Scheduled Quaniit 0] 6200 6200 6200 6200 6200 [] 0 31000
Cumulative Capac I]? 54 %8 282 296 kil k1| 31 3
Schedule
IVWIV C Adiviy V¢ ProductionLin < ltemNumber W ¢ Nettable Q0V ¢ PatDue ¥ ¢ 0121 ¢ 01/222 01/23¢ 014 ¢ D/5 < 0/ ¢ 01/27 ¢ 01721
Yes 02100 021 200 200 200 200 200 16000
-Ves 02100 02102 000 3000 3000 000 3000 150008
floAD 11

In this example, the production orders created during leveling spread across a week for each item.

Questions? Visit community.qgad.com
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Introduction to Leveling

15

Leveling

« Leveling reduces the variability of demand for materials and
the capacity requirements for production resources.

+ Reduced variability leads to simpler material and capacity

FQAD

The effectiveness of leveling is directly related to the degree that production intervals can be
reduced. Physical and process improvements to the production process, as well as setup time

reduction, are particularly required to achieve this.

Comments? Go to goo.gl/MfwKHm

Monday Tuesday Wednesday Thursday Friday ‘ Total Available Capacity
Available 8.0 hr Available 8.0 hr Available 8.0 hr Available 8.0 hr Available 8.0 hr 40.0 hr
tem ltem ltem Total Required _quacihr
02102 02102 02102 (ufterleveling)
Qly 1,750 Qly 1,750 Qly 1,750 auah
3.75hr 375hr 375hr
025 selup 026 setup 026 setup

1

QAD


https://goo.gl/MfwKHm

16 MSW Leveling Training Guide

Leveling Business Case Examples

Leveling Business Case Examples

- Commonly used with Lean manufacturing,
Kanban, make-to-stock (MTS) items, and finish-to-
order (ATO).

- Automotive valve assemblies

- High volume production of 12 different products.

- Daily shipments o customer's final assembly plants.
- Industrial roboftic equipment

- Low volume production of 8 models.

- Shipments every 1-2 weeks to distribution centers.

MQAD 13

Leveling is commonly used with lean manufacturing, Kanban, make-to-stock (MTS) items, and
finish-to-order (ATO) items.

Leveling is frequently done for Finish-to-Order (Assemble-to-Order) situations where planning is
done through planning bills of material, and could be done for MTO/ETO situations where there
are a few “model” bills of material that are used for planning component materials when having a
customer order or an engineering design.

Questions? Visit community.qad.com
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What Makes Leveling Effective

17

What Makes Leveling Effective?

- Effectiveness is directly related to the degree that production
intervals can be reduced.
- The ultimate objective is fo get to the shortest possible interval.

- Physical and process improvements to the production process,
particularly setup time reduction are required fo achieve this.

« Smallest production interval is called the EPEL

- EPEl (every part everyinterval) is an interval during which every item
can be setup and produced within a time bucket.

- EPElis calculated from the time available for production, the current
setup fime for each part, and the current run time for each part.

MQAD

14

By creating a production environment in which each item is produced as needed, in the smallest

possible quantities, you achieve a regular drumbeat, eliminating the lumpiness of component

requirements as well as the lumpiness of capacity requirements, simplifying the process of both

inventory replenishment and capacity planning.

The value of EPEI is determined by:
* Available capacity for the production line
* Required run time for the scheduled item and quantities

e Setup time for items

A time bucket of one week might have an EPE interval of 0.5 week, where all items are produced

twice a week.

Comments? Go to goo.gl/MfwKHm

QAD


https://goo.gl/MfwKHm

18 MSW Leveling Training Guide

Questions? Visit community.qgad.com
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Lesson Overview

Objectives

3

ldentify the basic requirements for leveling.
Describe the calculation and impact of EPEL.
Describe the calculation and impact of takt time.

Describe the impact of maximum daily capacity on
scheduling.

Describe the relationship between required capacity and
setup time.

L]

3

3

3

Questions? Visit community.qgad.com
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Basic Requirements for Leveling

Leveling within the Production Schedule

Leveling within the Production Schedule

‘ Master Production Schedule ‘

Production Schedule |

Resource Navigator
@ (g 10100
 Level to create aschedule [z&r= - Sl

with smaller production Rl - |
infervals and more frequent | == e e
production orders, to 2 & o e .
smooth requirements within |z 2re o | S
the production scheduling ' s
horizon. — i

Within the production scheduling horizon, you can:

e Create a schedule with smaller production intervals and more frequent production orders to
smooth requirements.

* Level the demand for component materials.

 Balance the load on production lines.

Master production schedule:

* Contains production orders that extend to the end of the horizon, that may be scheduled by
week, resulting in lumpy requirements for materials and production resources.

 Supports rough-cut capacity planning.

Note Extending the leveling horizon beyond the production schedule may result in excessive
processing times.

Comments? Go to goo.gl/MfwKHm
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Basic Requirements

Basic Requirements

‘ Production Schedule |

I S —

"Non-fixed" production orders with orcler
status Planned and Firm

\
‘ Leveling Horizon

Productionscheduled fixed" orders with
status Excloded, Allocated, Relecsed

‘ Released production schedule pericd ‘

« Production orders within the leveling horizon typically have
status Planned or Firm.
« The orders for items on a production line must all be either:

- Kanban items identified with a Kanban Process that is identified with the
production line, or

- Non-Kanban and Kanban items that are not identified with a Kanban
Process, that is identified with the production line.

FQAD 5

To assure consistent application of measures to determine how schedules are leveled, the
production orders for all of the items that are scheduled on a production line must be either:

* Non-Kanban and Kanban items that are not identified with a Kanban Process that is identified
with the production line, or

» Kanban items identified with a Kanban Process that is identified with the production line.

The production orders within the leveling horizon should primarily consist of “non-fixed” orders,
those with production order status Planned or Firm.

The leveling process works by creating a level schedule from “non-fixed” orders.

It does this by splitting and/or sequencing the orders to create a level schedule within a scheduling
bucket.

When the leveling horizon contains both “fixed” orders—those that have production order status
of exploded, allocated, or released—together with “non-fixed” orders, the leveling process first
loads the fixed orders using backward scheduling, then it loads and automatically level schedules
the non-fixed orders.

Questions? Visit community.qad.com
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Leveling Using EPEI and Takt Time

Leveling, EPEI, and Takt time

Leveling, EPEl, and Takt time

+ Leveling

- Minimizes lot sizes and while increasing the number setups while not
exceeding the available capacity of a production line.

- Determines EPEl, the smallest interval that every item, scheduled for
production, can be set up and produced within a fime bucket.

- Schedules items to be set up and produced the same number of times
(intervals) within a time bucket using takt time.

MQAD 7

The effectiveness of leveling is directly related to the degree that production intervals can be
reduced. Physical and process improvements to the production process, as well as setup time
reduction, are particularly required to achieve this.

By creating a production environment in which each item is produced as needed, in the smallest
possible quantities, you achieve a regular drumbeat, eliminating the lumpiness of component
requirements as well as the lumpiness of capacity requirements, simplifying the process of both
inventory replenishment and capacity planning.

The smallest production interval is called Every Part Every Interval (EPEI). EPEI is an interval
during which every item can be set up and produced within a time bucket. It is calculated from the
time available for production, the current setup time for each part, and the current run time for each
part.

Scheduling is performed using takt time rather than setup and run (or cycle) time.

Comments? Go to goo.gl/MfwKHm
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EPEI

EPEI

« Key 1o leveling.

« Called EPEIl for every part every interval.

+ Determined from the available time for the production line, the
run time for each part, the required quantities, and the setup
fime for each part.

FQAD 8

EPEI is the smallest possible interval during which every item can be set up and produced within a
time bucket.

Determining the value of EPEI is the key to leveling. The value of EPEI is determined by:
* Available capacity for the production line
e Required run time for the scheduled item and quantities

e Setup time for items

There is a way to determine the smallest possible interval and the lot size for each MPS item—
using the time available, the current setup time for each part, and the current run time per part.

Questions? Visit community.qad.com
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EPEI Example

Introductory Example

- Two orders for items scheduled on the same day.
« Required capacity is slightly less than capacity for the week.

« Required capacity exceeds that available on Monday.
- Component are required all at once.
- Nothing is scheduled for 4 days.

Monday Tuesday Wednesday Thursday Friday ‘ Total Available Capacity
Available 8.0 hr Available 8.0 hr Avai 8.0hr Available 8.0 hr Available 8.0 hr 40.0 hr

Required capacity 39.5 hr
exceeds available capacity
onMonday

ltem 02102
Qty 7,500
0.25 setup, 15.0 run,

M QAD 2

During the 144,000 seconds within the 40 hours of time bucket, there will be 19,500 units
produced, one unit each 7.38 seconds (or each 0.00205128 hours).

EPElI Example

- Two EPE infervals calculated from the available capacity,
runtime, and setup time for the scheduled quantfifies.

Monday Tuesday Wednesday Thursday Friday =
Available 8.0 hr Avunilable 8.0 hr Available 8.0 hr Availakle 8.0 hr Available 8.0 hr

Total Available Capacity
40.0 hr

Total Required Capacity
{before leveling)
39.5 he

Iltem 02102 S
Gty 7,500 = ;
15.0'!1;!?!_[1!2 WW
0.25 setup hr. Setupforell =05 hr
_ Possiblesetups / intervals =2
-
Hem 02102 tem 02102 Total Required Capacity
Qty 3,750 Qty 3,750 (atter leveling)
40.0 hr
] L ]
N{' Two Production Infervals within the frme bucket ]
M QAD 10

Using leveling to calculate the every part every (EPE) interval—the size of the interval that every
item, scheduled for production on a production line, can be set up and produced within a time
bucket.

The interval, the value of EPEI, is determined using:

* Available capacity for the production line

Comments? Go to goo.gl/MfwKHm


https://goo.gl/MfwKHm
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* Required run time for the scheduled item and quantities

 Setup time for items

More detailed examples for EPEI are included in “More Leveling Examples” on page 57.

Questions? Visit community.qgad.com
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EPEI Calculation

EPEI Calculation

- Interval = Time available for setup in fime bucket / Setup fime
for all ltems for a single interval.

- Time available for setup in time bucket = Total available
capacity in time bucket —runtime for required ltems.

Monday Tuesday Wednesday Thursday Friday = Total Available Capacity
Availuble 8.0 hr Available 8.0 hr Availuble 8.0 hr Avdilable 8.0 hr Availuble 8.0 hr 40.0 hr
'é‘e,mf;;g; “Ge!:n 22510(:)2 ; Runtime Required =3%.0 hr
e i Setupforall items forone
24.0 run hours 15.0 run hours interval =0.5 hr
0.25 setup hours 0.25 setup hours 8 y

JL

‘ Available forSetup =1.0 hr
EPE Interval or ) Setup forallitems for one
possible setups =2 interval =0.5 hr

M QAD 11

EPEI is calculated from the available capacity for the production line, the time required for fixed
orders, the required quantities and run time for non-fixed orders, and the setup time per unit for all
non-fixed orders items. It can be expressed as:

EPEI = Time available for setup of non-fixed orders / Setup time (per unit) for all non-fixed order items
where,

Time available for setup of non-fixed orders = Available capacity for non-fixed orders - Runtime for non-
fixed order quantities

and

Available capacity for non-fixed orders = Total available capacity - Setup and runtime required for fixed
order quantities

In detail, EPEI is calculated as:

EPEI = (Total available capacity in time bucket - Setup and runtime required for fixed order quantities -
Runtime required for non-fixed order quantities) / Setup time (per unit) for all non-fixed order items

Comments? Go to goo.gl/MfwKHm
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Takt Time Example and Calculation

Takt Time Example and Calculation

- The average pace at which items are produced on a
production line.

- Takt time = Total time available capacity for production in time
bucket / total quantity required for production.

Monday Tuesday Wednesday Thursday Friday
Availakle 8.0 hr Available 8.0 hr Available 8.0 hr Available 8.0 hr Availakle 8.0 hr

Total Availakle Capacity
40.0 hr= 144 000 sec

ltem 02102 ‘ Quantity required for
Qty 7,500 v production =19,500

Takt Time hours =

[

40 /19,500 =
0.002051282051

Takt Time seconds =
144,000 / 19,500 =
Tatkt Time seconds =7.38

F1QAD 12
Takt time is the average pace at which items are produced on a production line. It can be expressed
as:

Takt time = Total time available capacity for production in time bucket / Total quantity required for
production (for both fixed and non-fixed orders)

Leveling schedules orders using takt time within intervals calculated for a scheduling bucket.

Takt time is also used to determine the maximum quantity that can be produced on a day, where:
Daily maximum quantity = Daily available time / Takt time

The daily maximum quantity can alternatively be expressed as:

Daily maximum quantity = Total quantity required for production / Number of working days in a time
bucket

Questions? Visit community.qad.com
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Order Scheduling Performed Using Takt Time

Order Scheduling Performed Using Takt Time

« Leveling schedules orders using Takt fime within EPE intervals.

Monday Tuesday Wednesday Thursday Friday : Tetal Available Capacity

Available 8.0 hr Available 8.0 hr Available 8.0 hr Available 8.0 hr Available 8.0 hr = 40.0 hr
tem 02102 ltem 02102 Total Quantity 19,500
Qty 3,750 Qty 3,750 Takt Time
7.7 Takt hours 7.7 Takt hours 0.002051282051
FMQAD 13

Order scheduling within intervals is determined using takt time rather than the setup or run time.

Takt time is calculated using the time available and the quantity required (and not directly
impacted by setup or run time).

Comments? Go to goo.gl/MfwKHm E
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Sequencing within Leveling Intervals

Sequencing within Leveling Intervals
Monday Tuesday Wednesday Thuisday Friday Total Available Capacity
Availakle 8.0 hr Available 8.0 hr Availakle 8.0 hr Available 8.0 hr Available 8.0 hr = 40.0 hr
Item 02102 Item 02102 Total Quantity 19,500
Gty 3,750 Qty 3,750 Takt Time
7.7 Takt hours 7.7 Takt hours 0.002051282051
Sie: 10200 Lown Marndachurg St Ibem Number: 02104 EA Valvedmembly |
Process: FA [ZNT— Sae 10201 Losn Manudachung Sie
Production Line: 02100 Wave Proguction:
Karben Process Detad Urite/Hour: 100000
Ihem Humber Swp UM UM Cor Farban Oty SM Ste Supermkt Setup[D HMS) 0 03000
@ 0 EA 1.0000 1000 10200 FGI Stat 10722018
162 0 EA 1.0000 1000 10200 G
m 0 B 10000 1000 1020 6l =
UnitsHour 1,000.00|
SeupTme MHMSE 0] 021200
spCow| se[ 0]
EPEL| 081 Sewp Tme D HMSE| 0] | 001200 1 Routrg:| V000 a
EPEI At ¥ ke Tee @ st 0] [ 001 [ 00] [ oreem0) BOM oo a
MnEFEL a00m ‘Work Tme D HMSE| 0] | 00/ 00]| 071006 TodliD.
“Yeld | 100 00 Lesd Tme D HMSY_ 0] [000000 Fun Sequence 1B a a
sunop[__g enstn |10 Mo T WS} (G100 =
ReqOper oo Equpment Tme D HMSY 0] | 000000

F1QAD

The production of items within an interval is sequenced by:
* Mfg Seq for Kanban Process and ite
* Run Sequence setup for the item and production line

* Item number
Use Kanban Process Maintenance to set the value for the Mfg Seq parameter for an item.

Use Item Production Line Maintenance to set the value for the Run Sequence parameter for an
item on a production line.

Note For Kanban items, the system considers the Run Sequence setup in Item Production Line
Maintenance instead of Mfg Seq in Kanban Process Maintenance.

Questions? Visit community.qad.com

QAD
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Scheduled Daily Capacity, Takt Time, and Scheduling

Schedvuled Daily Capacity, Takt Time, and Schedvuling

- Required capacity for the quantities scheduled for a day
cannot exceed scheduled capacity.
- Required capacity determined using the setup and run fime.

- When production of an item within an interval spans more than one
day, leveling creates orders for each day.

Monday Tuesday Wednesday Thursday Friday

Tetal Available Capacity
Available 8.0 hr Availakle 8.0 hr Available 8.0 hr Available 8.0 hr Availakle 8.0 hr

5 40.0 hr

ltem 02102
Qty3.750-7.7 hr

ltem 02102
Qty 3,750 - 7.7 hr

S i e :
3 i reate p 1
sl i H‘ ltem 02102 :n[ gxigxﬁeiﬁ J
‘ Monday || Tuesday H Wednesday H Thursday H Friday |
FlQAD 15

Takt time is used to level production orders and to determine the maximum quantity that can be
scheduled for a day, as follows:

Daily maximum quantity = time available for the day / Takt time.
The daily maximum quantity can also be expressed as:
Daily max quantity = Total quantity required for production / Number of working days in a time bucket.

Important When the production of an item spans more than one day, it results in multiple
production orders. Be especially careful not to confuse the number of production orders created
for an item, with the number of intervals the item within a time bucket.

Comments? Go to goo.gl/MfwKHm
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MSW Example of Leveling

MSW Example Before Leveling
« The first week contains orders for 2 items scheduled on
Monday.
Master Scheduling
%, 02100
Capaciy :
ProductionLine  Horizon End Recod Type PastDue Monday TuesdayWednesd Thusday  Fridap Satuday Sunday  Week 4
4 02100 0eN5/2m3 Remaining Capaci IJ] 315 8 8 8 8 o 0 0s
Planned Capacity []] 8 [] 8 8 ] 0 0 40
Required Capaciy o 385 0 0 0 0 0 0 395
Scheduled Quantit 0| 19500 1] 0 0 0 1] 0 19500
Cumulative Capac ﬂ! 75 05 85 165 245 245 245 24.5
sa:‘:zvcﬂcliﬂy ¥ < Production Lin VICIIemNumb« V& NettableQOV & PastDue VS 01/215 01/2¢ 01/23¢ /245 01/25 < 01/26 ¢ 01/27 & 01721 -
Yes 02100 02101 | 12000 12000
Yes 02100 02102 7500 7500
F1QAD 16

MSW Example After Leveling
+ Leveling schedules orders to spread the requirements over
each day within the time bucket.
Master Scheduling
- 1, 02100
ProductionLine  Horizon End Record Type PastDue Monday Tuesday Wednesd Thusday  Fiiday Salwday Sunday  Week 4
4 02100 ns/2m9 Remaning Capaci 01 01 01 01 02 =01 0 L] 0
Planned Capacity Dt 8 8 E] 8 8 0 [] 40
Requied Capaciy "E 3 8 8 8 3 i 0 40
Scheduled Quantit 0 3900 3300 3300 3300 3900 0 (1] 19500
Cumdalive Capac of u# 23 ;W 4 2 2 2
Schedly = = =
CVCVCMyY:?mPI;EIan VI;J:;TNWM ¥ S Neltable QO V © Pasll]uev‘z ll{”?; ¢ E;’I;fc D;;Z;: IJ;”IE':C 111,152:: m2es M7 D|\2iu?nlu
Yes 02100 02102 | J800 1350 3750 7500
MQAD 17

m Questions? Visit community.qgad.com
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Production Orders Across the Time Bucket

Production Orders Across the Time Bucket
« Maximum daily capacity is recognized when scheduling
orders.
Master Scheduling 1
oz100 | D FltemNumber 7 Status V Qi ToStat 7 Release 7 Due
Capacity . 636826 02101 F 33800 0172172019 mz21/2m9
ProductionLine  Horizon End Record Type PastDus Monday Tussday Wednesd | 2636827 02101 F 2100 0172272018 01/22/2019
- 02100 ns2m9 Remaining Capaci 0 -01 a1 01 |2638828 02102 F 1,800 01/22/2019 01/22/2m9
=) - 7 7 7 3 2636829 02102 F 1,950 01/23/2019 /2329
Requied 0 8 g 8 2636830 0211 F 1,950 01/23/2013 01/232m3
2636831 02101 F 3,900 01/24/2013 0172472019
Sckiackied Qahiy g 00 S0, 00 2638832 02101 F 150 01/25/2018 m/s/2mse
Clietns Coone g 24 ) & 2636833 02102 F 3.750 01/25/2019 0/725/2m8
Schedule
¢V LV < Activiy W < Production Lin < MemNumber ¥ ¢ NettableQOV ¢ PastDuew e 01/21 ¢ 01/22¢ 01/23¢ 01724 ¢ OV25 ¢ /26 < 01727 ¢ 01721 -
Yes 02100 o2m \ 3900 2100 1950 3900 750 12000
Yes 02100 vImme | 1900 195 Fer) 7500
FQAD 18

Comments? Go to goo.gl/MfwKHm E
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Required Capacity and Setup Time

Required Capacity and Setup Time

« Inthe Master Scheduling Workbench

- The required capacity for each day is defermined by the setup and run
times for orders.

[Master Scheduing
| 02100 ‘

Capaciy
PioductionLine  HoizonErd  Record Type PastDue Monday Tuesday Wednesd Thusday  Fiidoy Satuday Sunday  Week3
Pl 02100 02/07/2019 Remainng Capaci U‘ 1 1 12 1 1 o o 52
Planned Capacily 0 8 8 g g 8 0 0 0
) fcoicd Conocty of 7 7 s 7 7 0 0 Ms
Scheduled Quantit 0| B0 6200 8200 6200 8200 0 o 31000
Cumulsiive Capac a B kD 352 ®B2 372 372 2 37.2

Schedule
TVOV T Acivty W C ProductionLin 7 © llem Number V' C Nettable Q0 'V © PastDuev2 01714 < 0IA5C A6 S 01172 A8 A8 017202 01/14
Yes 02100 o101 ‘ ejfce] 1953 232 4018 2534 16000
Yes 02100 o102 ‘ 067 247 3838 2182 3666 15000

FMQAD 20

Required Capacity and Setup Time

+ Inthe Master Scheduling Workbench

- The setup time is applied atf the start of the item, the first order, and not
on orders scheduled on the following days.

Monday Tuesday Wednesday Thursday Friday Total Available Capacity
Available 8.0 hr Avgilable 8.0 hr Available 8.0 hr Available 8.0 hr Avgilable 8.0 hr = 40.0 hr

[ Interval 1 /[ Inferval2 |

ltem 02102

M QAD 21

The required capacity for each day is determined by the setup and run times for orders. When the
production of an item within an interval spans more than one day, setup time is included in the first
order for the item within the interval. Other orders for the item within the interval do not include
setup time.

Questions? Visit community.qgad.com
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Leveling Horizon and Time
Buckets
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Lesson Overview

Objectives

- Describe the leveling horizon and the scheduling of "non-fixed"
orders.

- Set parameters to determine the leveling horizon.
- Set parameters to determine the time bucket.

Describe the relationship between the leveling horizon and
time buckets.

Describe the impact of the leveling horizon and performance.
ldenfify tips that should be applied when leveling.

L]

L]

L]

MaQAD 3

Questions? Visit community.qgad.com
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Leveling Horizon

Example of a Leveling Horizon

Example of a Leveling Horizon

‘ Master Production Schedule

| Production Schedule ‘

| I ! 1 )
‘ Levelng Horizon ‘-

‘ Released production schedule period ‘ \ Exornple with thee, one week time buckets

- Begins beyond the released master production schedule,
within the production scheduling horizon.

- Leveling is applied to production within time buckets in the
span of time defined for the Leveling Horizon.

Leveling is applied to production within time buckets in the span of time defined for the Leveling
Horizon.

The leveling horizon is a span of time that begins beyond the released master production schedule,
within the production scheduling horizon. The leveling horizon is a period during which leveling
calculations are performed and orders can be automatically scheduled using the MSW, defined by
the Horizon Start and Horizon End dates.

The released production schedule period preceding the leveling horizon consists of production
orders that are “fixed” and scheduled manually, with status Exploded, Allocated, and Released.

Extending the leveling horizon beyond the production schedule may result in excessive
processing times.

Important Although the Horizon End date may extend to the end of the Master Production
Schedule, the processing time to complete the calculations for EPEI and leveling is likely to be
excessive.
A time bucket is:

A period inside the leveling horizon within which calculations are performed

* A time span determined by Leveling Increments and Number of Increments

Example
* Beyond the current week, if there is a one-week frozen period

¢ Including the first three weeks following the frozen period

Comments? Go to goo.gl/MfwKHm
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Leveling Horizon

Leveling Horizon

- The period over which leveling is performed.

« The scheduling horizon is determined by the horizon start and
horizon end dates.

Site:  10-201

Production Line: 02100

Horizon Start: 11A1/2m8 -
- Horizon End;  |11/24/2018 |~
Leveling Increments:

e I

Level Cancel

M QAD 6

The leveling horizon is determined by Horizon Start and Horizon End dates, together with the
number and size of time increments (daily, weekly, monthly), specified by the Level Production
Line parameters.

When using an increment of Week, set the Horizon Start date to a day that corresponds to the day
defined in MRP Control (23.24) for the Summary Default day parameter, and set Horizon End date
to a day that corresponds to the day prior to the Summary Default.
Select the Level button on the MSW/PSW to set the parameters for leveling a production line:

* Horizon Start cannot be before the current date.

* Horizon End cannot be after the end of the MPS horizon.

The end of the MPS horizon is determined by choosing Option|Preferences on the MSW, then
updating values in History Horizon and Future Horizon.

Important Although the Horizon End date may extend to the end of the Master Production
Schedule, the processing time to complete the calculations for EPEI and leveling is likely to be
excessive.

Questions? Visit community.qad.com
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Orders in the Leveling Horizon and Released Period
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Orders in the Leveling Horizon and Released Period

‘ Master Production Schedule ‘

‘ Production Schedule |

( =

\
‘ Levelng Horizon ‘

‘ Released production schedule period ‘

- When the leveling horizon contains both “fixed" and "non-
fixed" orders the leveling process:
- First loads the fixed orders using backward scheduling.

- Then loads and automatically level schedules the non-fixed orders,
using the remaining capacity within a scheduling bucket.

R QAD

Leveling schedules production orders within the Leveling Horizon.

The leveling process works by creating a level schedule from “non-fixed” orders, those that have

production order status of planned or firm.

When the leveling horizon contains both “fixed” orders—those that have production order status
of exploded, allocated, or released—together with “non-fixed” orders, the leveling process first
loads the fixed orders using backward scheduling, then it loads and automatically level schedules

the non-fixed orders.

When the leveling horizon contains both “fixed” and “non-fixed” orders, the leveling process:

1 First loads the fixed orders using backward scheduling.

2 Then loads and automatically level schedules the non-fixed orders, using the remaining
capacity within a scheduling bucket.

Comments? Go to goo.gl/MfwKHm

QAD
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Time Buckets

Time Buckets for Leveling Calculations

Time Buckets for Leveling Calculations

« The size of the time bucket is the multiple of the leveling
increment and the number of increments.
- Time period increment, corresponding to a day, week, or month.
- Number of increments that that make up a time bucket.

Site: 10-2m

Production Line: 02100
Horizan Stark 1nA1208
Horizon End: |fl1/24/2008 :

Lewsling Increments:
- Humber of Incremerts 1

Cancel

FQAD b

The leveling horizon typically contains “non-fixed” production orders with status Planned or Firm
that can be automatically rescheduled by the leveling process.

It is preceded by the released production schedule period which contains “fixed” production
orders—order status Exploded, Allocated, and Released—that are not automatically rescheduled.

Note In reality, the MSW leveling horizon within the production schedule and the master
production schedule may in fact have “fixed” orders with status Exploded, Allocated, and/or
Released.

A future version supports leveling with fixed and non-fixed orders together.

Time buckets for the leveling calculation are determined by the unit of time period, corresponding
to a day, week, or month, together with the number of increments (days, weeks, or months) that are
needed to make up a time bucket.
The size of the time bucket is the multiple of the leveling increment and the number of increments.
* Leveling Increments: Select Day, Week, or Month to determine the unit for a time bucket.
* Number of Increments:
* Enter the number of increments that make up a single time bucket.
e Enter 1 if the time bucket is a single day, week, or month.

 Enter 0 if the entire MPS horizon is one significant bucket.

Questions? Visit community.qad.com
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Horizon Dates with Leveling Increment of Week

Horizon Dates with Leveling Increment of Week

+ When using an increment of Week, set the Horizon Start date to a day
that corresponds to the day defined in MRP Control (23.24) for the
Summary Default day parameter, and set Horizon End date to a day that
corresponds to the day prior to the Summary Default.

Site: 10-201

Production Line: 02100

MRP Hoi
Hartzan Start orizon 60
. MRP/DRP Combined ¥
f 1/24/2m8
HorzonEnd:  [f11/24/2018 [~ -| p——
Leveling Increments: Drder Folosss Hoteare| 7
- Murberoflncrements: | 1] Enable Op Based Yield:
Use AppServer
Level Cancel

The default starting day for a 7-day—or one-week—Ileveling bucket is determined by the value
defined for the Summary Default day in MRP Control (23.24).

Comments? Go to goo.gl/MfwKHm
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Time Buckets within a Scheduling Horizon

Time Buckets within a Scheduling Horizon

« Within the scheduling horizon, between the horizon start and
end dates, there can be more than one time bucket.
- Levelingincrement = Week
- Number of increments = 1

Starting day matches the value
defined for the Summary Default in
MRP Control (Sunday).

L May

SuMo Tu We Th Fr Sa
1 2 3 4 5

|6 7 8 9 1011 12]

[13 14 15 16 17 18 19] <_HofizonEhé{=MdY’l?

20 21 22 23 24 25 26

27 28 29 30 31

| Horizon Start = May & >

Two one week fime
buckets

M QAD 11

In this example, the scheduling horizon consists of two one-week leveling buckets. Each bucket
consists of 7 days. The starting date for each bucket falls on Sunday, the Summary Default date
defined in MRP Control.

Questions? Visit community.qad.com
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Leveling Horizon and Time Buckets
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Full One Week Time Buckets

« Summary Default day and the Horizon Start day align.
« Includes capacity and production for the one week period.

(( Horizonstart y Scheduling Bucket with Leveling Increment of 1 Week and Summary Default of Sunday
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Available 0.0hr Available 8.0 hr Available8 0hr Available8Ohr Available 8.0 hr Available8.0hr Available0.0hr
item 02101
Qty 12000 - 24.50hr
0.50setup, 24.0run
Item 02102
Qty5500- 11.5 hr
0.505etup, 11.0 run
scheduleafter Leveling
ftem Item ftem Item Item [tem Item Item Item Item
02101 02102 02101 02102 02101 02102 02101 02102 02101 02102
ayzace Qw1 Qyasm ayiwo ayzace ayun Q200 a0 ayza00 ayum
sanr 2700 s3nr 2700 s3nr 2707 s3ne EET s3n 270
0.5 setup asswp ossaup asseup ossup assenp assenp ossenp o5 sup assup
asnn 22run a5nn Z2mn aEnn Z2run Brun 2run FEeY Z2m

MQaAaD

| Total Available Capacity
4 400hr

Runtime Required = 35.0 hr
Availablefor Setup=5.0 hr
Setupforallitems =10 hr

5 possible setups / intervals

12

The figure shows how orders scheduled at the beginning of a week are leveled over the one-week
period beginning on Sunday (the Summary Default date).

The time bucket includes the capacity and production for all of the days within the one-week

period.

Comments? Go to goo.gl/MfwKHm

QAD
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Leveling Horizon and Time Bucket Examples

Example of Valve Assembly Production

Example of Valve Assembly Production

- Production characteristics

- Short manufacturing lead time (seconds o
minutes).

- Short setup fimes (less than 10 minutes), minimal
changes to direct the frequent delivery and flow
of components materials.

- Low inventory of component materials that have
short lead times and frequent replenishment.

M QAD 14

Valve Assembly Leveling

+ Scheduling objectives

- Level production from weekly quantities to
produce dll items multiple times through the
week, if not daily.

- Creafte level schedules for each of one week Ste: 0

period following the current week. e
i . Hoim st (0173213~ |
- Released master production schedule period e
up to 1T week. |: s
- Leveling horizon 2 weeks. 15—
- Time bucket for 1 week leveling intervals.

' Setfings for 1 week
fime buckets

MaQAD 15

Questions? Visit community.qgad.com
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Example of Robotic Equipment Production

Example of Robotic Equipment Production

» Production characteristics

- Moderate manufacturing lead time (multiple
hours).

- Longer setup times (up to 4 hours), moderate
changes to direct the flow of components
materials.

- Moderate to high inventory of component
materials that have moderate lead times and less
frequent replenishment.

M QAD 16

Robotic Equipment Leveling

- ehecuing obeclves e
- Level production from weekly or monthly
quantities to produce all items at least
once every 2 weeks.

Level Productiontine |
- Create level schedules for the 4 weeks -
following the current week. Pokcintin 0200
. Horzon Start-
- Released master production schedule e CETIED
period up to 1 week. e -

umber of Increments: 4

Level Cancel

- Leveling horizon 4 weeks.
- Time bucket for 2 week leveling intervals.

' Settings for 2 week
fime buckets

MQAD 17

Comments? Go to goo.gl/MfwKHm
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Leveling Tips

Important Leveling Tips

. Use leveling when scheduled production and its required
capacity does not exceed the planned (available) capacity
for a production line.

1. Exercise caution when the available capacity is much higher
than the required capacity:
- To avoid a schedule that consists of many orders for an item within a
day.
- Setup items with a Kanban Process and a defined minimum EPEl to

prevent level scheduling with many orders with small quantities for each
day.

M QAD 19

Leveling Horizon and Performance

‘ Master Production Schedule

‘ Production Schedule |

| ! 1 1 I\ Leveling performance risk

! Extending the leveling horizon beyond the production
schedule may result in excessive processing times.

M QAD 20

Extending the leveling horizon beyond the production schedule may result in excessive processing
times. Although there may be reasons to level the entire master production schedule, the
processing time may not be acceptable.

Questions? Visit community.qgad.com
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Partial Time Buckets

Horizon Dates and Partial Week Time Buckets

Horizon Dates and Partial Week Time Buckets

1 A partial bucket with fewer than 7 days may appear at the
beginning and/or end of a scheduling horizon.

« The calculation of EPEI and takt time, and leveling are
determined for a period that is shorter than a full time bucket.

May
b | SuMo TuWe Th Fr Sa
Horizon Start = May 1 A2 3 4 5 Avdilable capacity and production

f 6 7 8 9 10 11 12 outside of an abbreviated week
| 4 | are not recognized
[13 14 15 16 17 18 19
[20 21 22 23 24 2576 ‘
[2728 29 30 31} Horizon End = May 31 |

i
M QAD 21

Be careful to select values for the Horizon Start and Horizon End dates that correspond to the
Summary Default day when using increments based on “week,” to avoid partial time buckets.
When there is a partial time bucket, the calculation of EPEI and takt time, and leveling are
determined for a period that is shorter than a full-time bucket. It does not recognize the available
capacity and production that fall on days that fall outside of the partial time bucket that would
otherwise fall within a full-time bucket.

A partial bucket with fewer days can appear at the beginning and/or end of a scheduling horizon.
This happens when either the Horizon Start day of the week does not match the value for the
Summary Default day of the week defined in MRP Control, or the Horizon End day does not
match the day prior to the Summary Default day of the week defined in MRP Control.

In this example, the value for the Summary Default day is Sunday. The horizon begins with a
partial week consisting of four days (Tuesday to Friday) and ends with a partial week consisting of
three days (Tuesday to Thursday), with Monday being an exceptional non-working day.

Comments? Go to goo.gl/MfwKHm


https://goo.gl/MfwKHm
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Partial Bucket with Excluded Capacity and Production

Partial Bucket with Excluded Capacity and Production

« Capacity and production orders that fall within the same
week, but before the Horizon Start are excluded by leveling.

(1 Horizon Start
Days and Ordess Excluded from Leveling and EPEI Co i ) Partial Scheduling Bucket with Summary Default Sunday

Sunday Monday Tuesday Wednesday Thurs<day Friclery Satvrday || | Totol Aucilable Capaciy
A vailakle 0.0 ke Anvailckde 8.0 by Availclie 8.0 hr Availclie 8.0 hr Availakle 8.0 b Anvailckde 8.0 by Aovcilaisle 0.0k 40.0he

i

Runtime Required = 0.0 hr
Available for Setup = 24.0hr
Setup for all items = 0.0 hr

ltem 02102
Gy 5500~ 11.5hr
0.50setup, 11.0 run

Schedule after leveling

Item 02102
Gty 5500~ 1.5 hr
050setup, 11.0

M QAD 22

Orders scheduled at the beginning of the week are not leveled when Horizon Start falls later in the
week.

Questions? Visit community.qgad.com


https://community.qad.com
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Partial Bucket with Included Capacity and Production

Partial Bucket with Included Capacity and Production

« Leveling is limited to the capacity and production orders within
a partial time bucket.

Days and Orders Excluded from leveling and EPEI Calculation ( gtz Sols) Partial Schaduling Bucket with Summary Default Sunday
Sundey Wenday Gidkay e Total Available Capacity

Tugsday Wednesday Thursday
Availalle 8.0 hr

Avaiiiie 0.0 b Avcilakie 8.0hr Avaiickie 8.0 Availaie 8.0 Avcilakie 8.0 Avaiiiie 0.0 b

-

Runtime Required = 21.0 hr
Availabletor Setup = 2.0 hr
Setupfor allitems = 1.0 hr

-
Itern 02102 Itarm 02102
Qb 2200- 48 hr Q3300 71 hr
0.80s6fup, 4.4 un 0.50setup, &5 run

Schedule after Leveling

02102
oty 10
Yo
tern 02102 ey
Qb 2200- 45 hr
0.505etup. 4.4 run
M QAD 23

Orders scheduled at the beginning and middle of the week are leveled differently when Horizon
Start falls after the Summary Default day in the week.

Leveling is performed based on the capacity and production within the short time bucket.

Capacity and production orders that fall within the same week but before the partial are processed
ahead of Horizon Start.

Comments? Go to goo.gl/MfwKHm
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Partial Bucket with Insufficient Capacity for Leveling

t with Leveling In

it of 1 Week and Summary Default of Sunday

Horizon End

Partial Bucket with Insufficient Capacity for Leveling

« Capacity and production orders that fall within the same
week, but after the Horizon End are excluded by leveling.

- A partial time bucket may prevent leveling because of the
reduced capacity.

Sunday
Avaiiiie 0.0 b

Ionday
Availckie 8.0 hr

Tuesday

Avaiickie 8.0

it adnesday
Avcilakie 8.0

Thursdeny
Availatle 8.0 hr

Sarturday
Avcilatie 0.0 hr

Fricday
Avaiiiie 8.0 hr

ltem 02102
Qty 5300- 11 5hr
0.50setup, 1.0 tun

Total Available Capacity
y 320hr
i d "

Days Excludedfrom Laveling and EPEL
Calculation

Leveling Mot Performed, Reasons:
No time available for EPE| leveling

EPEI i5 Invalid

MaoaAaD

24

Capacity and production orders that fall within the same week, but after the Horizon End, are
excluded by leveling. The figure above shows how orders scheduled at the beginning of the week
cannot be scheduled. Horizon End falls in such a way as to reduce the capacity for the week.

QAD

Questions? Visit community.qad.com


https://community.qad.com
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Lesson Overview

Objectives

- |dentify the relationships between the calculation of EPEI, the
fime available for setup, number of setups, and Mminimum
interval.

- Describe the relationship between capacity, required
capacity, setup time, excess capacity, and scheduling.

+ Describe the impact of greater or lesser amounts of excess
capacity and scheduling.

FQAD 2

Questions? Visit community.qgad.com


https://community.qad.com
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Relationships Between the EPEI and Setup Time

EPEI and Number of Setups

EPEl and Number of Setups

« The fewest number of intervals for a time bucket is 1.

« Number of setups and intervals increases as the available time
for setup within the time bucket increases.

- Number of intervals can be high, with items scheduled multiple
times in a single day.

Monday Tuesday Wednesday Thursday Friday =» Total Available Capacity
Avuailahle 8.0 he Avuailable 8.0 hr Avuailable 8.0 hr Avuailuble 8.0 hr Avdilable 8.0 hr 40.0 hr

Total Required Capacity
(before leveling)
3B hr setup and run time

ltem 02102 4 - ;

Qty 8,750
0.25setup, 175 wn

Runtime Required = 37.5 hr
Available forSetup =2.5 hr
Setup forallitems =0.5 hr

Leveling determines the number of EPE intervals for a time bucket. The number of setups and
intervals increases as the available time for setup within the time bucket increases, as a factor of
the required runtime. As the required runtime for the time bucket decreases, the available time for
setup and the number of setups and intervals increase.

* The fewest number of intervals for a time bucket is 1, with each item being set up and
produced a single time within a time bucket.

* The maximum number of intervals within an interval can be high, with items scheduled
multiple times in a single day.

When the EPEI or minimum number of intervals is 1.0, then each part is produced 1 time within
the time bucket.

If the EPEI or minimum number of intervals is 0.2, then each part is produced 5 times within a
time bucket.

Comments? Go to goo.gl/MfwKHm


https://goo.gl/MfwKHm
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EPEI with More Available Time for Setup

EPEI with More Available Time for Setup

Monday Tuesday Wednesday Thursday Fricday = Total Availakle Capacity
Avuailable 8.0 hr Avdilable 8.0 hr Avdilable 8.0 hr Avuailable 8.0 hr Availuble 8.0 hr 4 40.0 hr

Runtime Required = 37.5 hr
Available forSetup =2.5 hr

= Setup forall items =0.5 hr
Possiblesetups or
intervals=5
Jtem Jtem
3Smun e

Menday Tuesday Wednesday Thursday Friday
Available 8.0 hr Availuble 8.0 hr Availuble 8.0 hr Avuilable 8.0 hr Available 8.0 hr

EPEl with More Available Time for Setup

« EPEI = 0.2 weeks resulting in five intervals for the one week fime
bucket.

+ Scheduled production does not exceed maximum capacity of
8.0 hr per day.

Monday Tuesday Wednesday Thursday Friday ‘ Total Availakle Capacity
Avuailable 8.0 hr Avdilable 8.0 hr Avdilable 8.0 hr Available 8.0 hr Avuailubkle 8.0 hr -40.0 hr
ltem an ltem Total Required Capacity
02102 02102 02102 (atterleveling)
: 375t
3.5mun

EPEI = 0.2 weeks resulting in five intervals for the one-week time bucket.

Scheduled production does not exceed maximum capacity of 8.0 hr per day.

Questions? Visit community.qgad.com


https://community.qad.com
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MSW Example Before Leveling

Monday.

- The first week contains orders for 2 items scheduled on

Waster Scheding
', ﬂZIW_

Capacity
Productionline  HoizonEnd  Record Type PatDue Mondsy TuesdsyWednesd Thusday  Fiidey Satudy Sunday  Week
02100 021572019 Remaining Capaci of 2 8 8 8 e 0 0 856
Flarried Copacly G 7 B B g T T 0
Requeed Capacity ol 314 0 0 0 0 0 0 34
Scheculed Quanit o a0 o0 0 0 0 0 0 31000
Cumulalive Capac o o0& 8 166 6 6 W& W6 26

Schedule
£ 0V ¢ Acivly 'V 2 Production Lin ¥]© NlemNumber 7 ¢ Netable 00 W & PastDue v & 01/21 0 01/22¢ 01/23C 01240 01/ OV/2%6 & 027 & 01721 -
‘es 02100 o210 16000 16000
Yes 02100 vlnemz | 15000 15000

MSW Example After Leveling

each day within the time bucket.

« Leveling schedules orders to spread the requirements over

Master Scheduling
' 02100 |
Copacily
ProductionLine  Horizon End Record Type PastDue Monday Tuesdsy Wednesd Thursday  Friday Satwday Sunday  Week 4
02100 021572013 Remaining Capaci 0 14 14 14 14 14 L} 0 7
rﬂm T L T T ] L T T
Required Capacity 0 BE 66 66 BE BE 0 0 :?l
Scheduled Quantit 0| 6200 6200 6200 6200 6200 0 0 31000
Cumulative Capac 0 54 %8 282 26 il il Ell an
Schedule
SV OV & Acivily & ProducionLin ' C llemNumber ¥ & Netable QO ¥ ¢ PastOue W & 0121 ¢ 017228 0/232 01724 ¢ D5 ¢ 01/ S Q127 & 01721
Yes 02100 o210 3200 0 3200 3200 3200 16000)
Yes 02100 02102 | 00 3000 00 3000 000 15000)

Comments? Go to goo.gl/MfwKHm


https://goo.gl/MfwKHm
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Production Orders Across the Time Bucket
« Maximum daily capacity is recognized when scheduling
orders.
D W Item Number W Status 7 Oty To Stat 7 Release V Due Y
Master Scheduing 2636954 02101 F 3200 /2172009 | 017217208
Y, 02100 2636855 02102 F 3,000 01/21/2013 oz21/2m3
Capacity 2636856 02101 F 3200 01/22/72019 mz2/2m9
ProductionLine  Hotizon End Record Type PastDue Monday Tuesday Wednesd 2636857 02102 F 3000 01/22/2018 0172272018
. 02100 02/15/201 Remaining Capaci of 14 14 14 | 2636858 02101 F 3200 01/2372018 017232018
m T ] T 7263859 02102 F 3000 01/23/2018  01/23/2019
|RWM of &8 &8 &g %%W0 0201 F 3200 01/24/2013 0172402013
‘Schedued Quantt 0 5200 5200 5200 2636861 02102 I 3,000 01/24/2019 017247219
I 8 Capac 0 254 %8 22 2636862 02101 F 3200 01/25/2019 0172572019
2636863 02102 F 3,000 01/25/2013 01/25/203
Schedule
VLV S Acivily 'V C ProductionLin ¥ & ItemNumber ¥ & Nettable 0V & PastDue V< 017212 01/228 01/238 O/ 2 01/25 2 0/28C /27 & 0721
Yes 02100 [14[1]] | 3200 3200 3200 3200 3200 16000
‘es 02100 0102 3000 3000 3000 3000 3000 15000
M QAD 9

Questions? Visit community.qgad.com


https://community.qad.com
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More Leveling Examples

Example: EPEI Leveling with 2 hours Available Capacity for Setup

Example with 2 hours Available Capacity for Setup

« Production gquantities are higher, therefore the required
capacity is only slight lower than production capacity.
- Total fime to setup all items for a single interval = 0.5 hour.
- Planned capacity 40 hours
- Required capacity for run time 38 hours
- Time available for setup 2 hours with 4 intervals for time bucket.

Capacty

Pioductionline  HoizonEnd  Record Type PostDuetondsy Tuesday Wednesd Thusdsy  Friday Sotudey Sundsy  Week 4
02100 0211672013 Remaining Capaci 0| 305 8 8 8 8 o o 1.5
Planned Capacly 0 8 8 8 8 8 o o 40
FRequired Capacity 0| 3.5 0 0 0 0 o o 385
Scheduled Quantl 0{38000 0 0 0 0 o o 38000
Cuamulalive Capac of 145 65 5 95 175 175 175 5

Schedule
S0V S Adivly ¥ & Productionlin 7 © ltemNumber ¥ & Nettable 00 ¥ & PastDue ¥ 01/21 5 01/22 3 017235 0243 /256 DA% S 0127 & 01/21
Yes 02100 o2 |18000 18000
Yes 02100 02102 |20000 20000

MQAD 1
In this example production quantities are higher, therefore the required capacity is only slightly
lower than production capacity.

¢ Planned capacity: 40 hours

» Required capacity for run time: 38 hours

* Total time to set up all items for a single interval 0.5 hours

 Time available for setup 2 hours resulting in 4 intervals in the time bucket

Comments? Go to goo.gl/MfwKHm


https://goo.gl/MfwKHm

58 MSW Leveling Training Guide

Lower Excess Capacity — Higher EPEl / Fewer Intervals

+ 4 intervals when 2 hrs for setup.
- EPEl for week = 0.25 = 1 week / 4 intervals.
- 12 orders for the week.
- Average 1.2 orders for each item per day (with maximum daily

capacity).
p y D W ltem Number 7 Status 7 Oty To Start 7 Release 7 Due ’ V¥ Production Order 7
Capacty 2837232 02101 F 4500 01/21/2018 o/2172m3 14N73
Pideton Lie_-Hoam'tl._ Hecd Trve Pes! Dustondy Tuesddopypon! 2102 F 3100 O1/21/2019 012172019 14374
‘il 02100 02116/203 Remaning Capaci o 01
6wz 020z F 1900 017222008 01222008 143175
flaran L3ty {jes. 2637235 02101 F 4500 017222018 O/22/2013 143176
[Rered Ceomoly) o Bl By 2102 F 1200 01/22/2019  01/222019  14M77
g O 780 Toeyy 202 F 3800 01/23/2019  01/23/2019  14M178
isiaia e o152 Sy o2 F 3800 01232008 01/23/2008 143173
Schedue 2637239 02101 F 700 01/24/203 01/2472m9 143180
$W IV S Acmly 7 S ProductionLin W & llemNumber ¥ & Nettable Q0¥ & PastDue'V 01/21 & 01742637240 02102 F 5000 0/24/203 01/2472m3 14N
st 10 L] 00 Woegpat 02101 F 1500 017242018 01/242019 1432
Ll e 0 Mz o201 F 2600 01/25/2013 012572008 1433
263243 02102 F 5000 01/25/2019  01/25/2019 143184
2495930 (12101 P 18000 01./24/2Mm9 n/2a/2m9 10230Mm4
FMQAD 12

This example illustrates how little excess capacity can result in higher EPEI, fewer intervals, and
fewer orders. The calculated EPEI for week is 0.25, which results in 4 intervals for a one-week
bucket and 12 orders for the week (not exceeding the maximum daily capacity).

The interval segments for items sequenced scheduled across the week, organized by day. With an
interval that spans more than one day, production for an item can be split into multiple production
orders.

Questions? Visit community.qad.com


https://community.qad.com
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Example with 10 hours Available Capacity for Setup

+ Production quantities are lower, therefore the required
capacity is significantly lower than production capacity.
- Total time to setup all items for a single interval = 0.5 hour.
- Planned capacity 40 hours
- Required capacity for run time 30 hours
- Time available for setup 10 hours with 20 intervals for time bucket.

Capaciy

Productonline  Hoionrd  Record Type Past Duetonday Tuesday Wednesd Thusday  Friday Satuday Sundey  Week 4
02100 0216/2013 Remaining Capaci ﬂ‘ 221 8 8 8 8 0 0 99

Planned Capacity o 8 ] (] (] L] 1 0 40
Requied Capacily 0 301 o o ] ] 0 0 301
Scheduled Quantit 029600 o [} 0 o 0 0 29600

Cumulative Capac. ﬂ‘ €1 19 EE] 178 259 258 253 259

Schedule
$¥ IV S Activiy W G Poductionlin 7 G llemNurber ¥ & NeltableQ0'Y & PastDuew 0121 & 01225 01235 O17245 O1/25% D1/28S /27 & 0721
‘fes 02100 oz2101 15000 15000
‘fes 02100 o202 14800 14600

MQAD

13

In this example, production quantities are lower; therefore, the required capacity is significantly

lower than production capacity.
¢ Planned capacity: 40 hours
* Required capacity for run time: 30 hours
* Total time to set up all items for a single interval: 0.5 hours

* Time available for setup 10 hours resulting in 20 intervals in a time bucket

Comments? Go to goo.gl/MfwKHm

QAD
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.
Greater Excess Capacity — Lower EPEI, More Orders
’
i
- 20 intervals when 10 hours for setup.

- 0 VhemNumber ¥ Stous ¥ OyToStst¥Reesse ¥ Due 7 Production Order 7]

- EPEI for WEEk 0.05=1 week / 20 ®IM78 0210 F 2 n2vEe  oa2me m

H 2837178 @102 F 702 017217201 01/21/2018 143128

Intervqls. 2637180 02101 F 721 01/21/2013 0142172018 143129

2637181 02102 F 702 017212013 01/21/2019 143130

- 46 Orders for The Week- 23Ne 021 F 721 o2172m8 m/21/2m9 1403

. 2718 02102 F M2 U o208 R

- Average 4.6 orders for each item per e o0 F 7 e omam unn

? ; ; : w3185 02102 F 2 o2 O/ 143

dOy (W|‘I’h mMaximum d(]”y C(_‘jpcjcﬁ'y 237188 02100 F 27 017217208 017212018 14313

wrer 0210 F s o222m8 220018 14M3

w788 02102 F T2 0228 o228 143E

Tty 237188 02101 F 21 O2uAE 222 1®

PioductionLine  Horizon End Recoid Type Past Duelonday Tuesday Wednesd| 2637190 02102 F 702 0172272018 /22208 1433

- 02100 0216209 Remairing Capaci u‘ 02 01 01| 2637191 02101 F 722 0172272018 /2272018 143140

263N 02102 i 702 01/22/2018 01/22/20019 143141

Planned Capacity o g e 8

e T I F 21 Q22 22008 142

‘ w14 210 F N2 022N O 144

Seheibdomn OS2 S S0 e aioi F 540U MARENG 144

e o158 189 g oz F B7 RV 02N 14345

oy ®Iw 210 F 0 02U 012 143146

¥4V CAclvy ¥ < Productonlin 7 G llemNumber ¥ 0 NelsbleQO'Y & PostDueW 0121 & D1/22 5 (1724 571%8 02101 F 21| /2R, |B/EEs | 1S

Yes 02100 wiol 2 a2 i wInsm oam F T2 01232018 01232018 143148

e B T c o mnome  meosme  aumag
M QAD 14

This example illustrates how greater capacity results in a lower EPEI, more intervals, and a higher
number of orders. The calculated EPEI for week is 0.05, which results in 20 intervals for a one-
week bucket and 46 orders for the week (not exceeding maximum daily capacity).

The interval segments for items sequenced scheduled across the week, organized by day. With an
interval that spans more than one day, production for an item can be split into multiple production
orders.

Questions? Visit community.qad.com


https://community.qad.com
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Leveling Intervals: Calculated EPEI and Minimum
Interval Parameter

Leveling with EPEI

Leveling with EPEI

- EPEl can result in multiple orders for an item for each day.

Production Line  Horizon End Record Type PastDue Sunday Monday Tuesday \Wednesd Thursday Friday Saturday Week 37
02100 090772019 Remaining Capaci 0 L] 0 0 o 0 0 0 L1}
Planned Capacity [ 8 8 8 8 8 8 0 48
Required Capacity 0 83 73 78 83 73 83 0 475
Scheduled Quantit 0| 5833 5833 5633 5833 5833 583 [} 35000
Cumulative Capac o] 237 243 245 242 248 245 245 245

iin ¥ & ltem Number ¥ & Days OnHan ¥ & Nettable QO W & PastDue W3 0908 & 0203 & 0910.& 0911 ¢ 0912 ¢ 0813 & 0914 & 09/08
02101 0

1250 1250 25K 250 1250 10000

02102 o F 7 08 2 33 2085 15000
02103 0 20 1260 255 1251 120 2500 10000

(1] W ltem Number * W Status 'V Qty To Start V' Release ¥ Due 'V Component Status 'V Production Orde

2884424 02101 r 1,250 09/082019 03/0872018 No Status 84805

|258M27 02101 F 1,250 09/082018 09082018 No Status 24808 ‘

2824431 02101 F 1.250 0910972018 0910972019 No Status 24812

2884435 02101 F 1.250 09/102019 09102019 No Status 84816

2884439 02101 F 1250 09112019 09112019 No Status ed820

|2584MZ 02101 F 1.250 091172019 09112019 No Status 84823 |

2884446 02107 F 1250 09122019 09122018 No Status 84827

2884450 02101 E: 1,250 09132019 081132019 No Status 84831

FQAD

16

EPEI (every part every interval) is the smallest production interval possible when leveling within a
time bucket.

* The interval during which every item can be setup and produced.

 Calculated from the time available for production, the setup time for each item, and the run
time for each item.

The ultimate goal is to get to the shortest possible interval for producing an item while meeting
demand.

Leveling with EPEI:

* Maximizes the number of intervals that every item can be produced within a time bucket, by
consuming the available capacity.

* Minimizes the interval for producing each order.

* Results in greater number of orders, reducing lot sizes, and increasing the number of setups to
fully use the available capacity.

Consequence:
* Production orders may have an order quantity of 1.

« It is possible to have tens or hundreds of orders for every item each day.

* Scheduling when not using Kanban can become very difficult.

Comments? Go to goo.gl/MfwKHm


https://goo.gl/MfwKHm
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Minimum Interval Parameter for Production Line

Minimum Interval Parameter for Production Line

« Minimum interval parameter to ste 0

Production Line: 02100

- Confrol how frequently items are .
.. = . Description: | Valve Asseembly Line
produced within a time bucket i T
when leveling. Enable Run Size

Number of Lines: 1.0

- Reduce the number ’of orders that e ol [oomd
are created by leveling. SewpTime (DHMS)| 0] [003000

+ Production Line Maintenance e B

Backflush Location:

- Set Minimum Interval in hours to sato Firm 7 AR
determine the smallest production Fehehier{ L
interval for leveling every item. Time Period o

Calculate Date
- Example: Horizon End:| WEEK 0 9712019
- When set to 16 hours when the calendar
consists of 8 hour work days, it limits the

production to one interval for every two
workday, or three intervals per week.

M QAD 17
Maintain the Minimum Interval parameter in Production Line Maintenance (16.1.1) and Item
Production Line Maintenance (16.1.4). Use the Minimum Interval parameter to:

 Control how frequently items are produced within a time bucket when leveling production,
thereby reducing the number of orders that are created by leveling.

* Prevent leveling from creating more production orders for items within a time bucket than is
manageable, particularly when the available capacity within a time bucket might be high.

The minimum interval:

¢ Is the shortest number of hours for producing an item.

e Determines the frequency which an item is produced.
The minimum interval can be set to a period of time such as a shift, a day, or week. Setting the
minimum interval to the number of hours for a workday, prevents leveling from creating more than
one order for an item for a day, when the calculated EPEI would otherwise result in multiple orders
for a day or shift.
The leveling process uses the:

* Minimum interval instead of EPEI for scheduling items within a time bucket when the
calculated EPEI is less than the minimum interval.

 Greater of the minimum interval set for the item and production line, the production line, and
the calculated EPEI.

e Calculated EPEI when minimum interval is set to 0.

Questions? Visit community.qad.com


https://community.qad.com
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ProductionLine | HorizonEnd  Record Type

02100 09/07/2019 Remaining Capaci 0 0
Planned Capacity ] 3
Required Capacity of &8
Scheduled Quantit 0| 5833

Cumulative Capac 0] 252

lin W % liemNumber ¥ £ DaysOnHan ¥ ¢ Nettable Q0 7 & PastDue ¥ 08/08 &

0

g
63
5833
%8

0208 &

0

8
68
5833
Fi

0810 ¢

Past Dueunday Monday Tuesday Vednesd Thursday  Friday Saturday

0 0 0 0

8 8 H 0
63 68 68 0
5833 5833 5835 0
237 08 k) 2

091114 0912 ¢ 08N3 <& 09N4 &

02101 0
02102 [}
02103 o

3334
2499

2501
B2

3333
2458

3333
2602 | | 2498 2502
3331 2

M QAD

Minimum Interval for Production Line Example

+ Production Line setup with Minimum Interval to 16 hours
« Calendar for a 48 hour week.
+ Leveling results in 3 intervals for a one week bucket.

Week 37
[}

48
40
35000
2

09/08
10000
15000
10000

18

As a general rule, set Minimum Interval for a production line, rather than setting it for items on a

production line.

* Set Minimum Interval in hours to determine the smallest production interval for leveling every

item.

* When the value for minimum interval is 0, the smallest production interval is determined by

the EPEI calculation.

In this example, the production line is set up with the goal of limiting production to 3 intervals per
week. This is done by setting the Minimum Interval to 16 hours for a 48-hour work week.

There are multiple orders for an item within an interval when production spans more than one day.
When this happens, setup appears on only the first order for the item within an interval.

Comments? Go to goo.gl/MfwKHm

QAD
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Minimum Interval Parameter for an Item

Minimum Interval Parameter for an ltem

» ltem Production Line e
Maintenance EPIR
Units/Hour: 1.000.00

- Set Minimum Interval in hours Scup(@HMS: 0 002000
to determine the smallest St 10222078

production interval for a oms
particular item. i 1
Number of Lines: 1.0/
- Use when the interval for the Seo Tiee 0 itisr_0] (000000
item is different than for the P =
production line. i e B
Routing:| V-001 P Valve Assembly
BOM Code: pel
Tool ID:
Run Sequence 1:| - 2 - Comments:
M QAD 19

As arule, set Minimum Interval for an item only when there is an exception for that item.
* Set Minimum Interval in hours to determine the smallest production interval for a particular
item.

* Use this function when the minimum interval is not determined by either the minimum
interval set for the production line or the EPEI calculation.

Questions? Visit community.qad.com


https://community.qad.com
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Minimum Interval Parameter for Iltem Example

Minimum Interval Parameter for ltem Example

« Minimum Interval for item 02101 set fo 24 hours
« Calendar for a 48 hour week.
+ Leveling results in 2 intervals for a one week bucket.

Production Line  Horizon End Record Type PastDue Sunday Monday Tuesday Wednesd Thursday Friday Saturday Week 37 ]
02100 08/07/2018 Remaining Capaci 0 0 0 0 0 0 0 0 0
Planned Capacity 0 8 8 8 8 8 8 0 48
Required Capacity 0 6E 52 57 68 78 122 0 45
Scheduled Quantit 0| 5833 4167 4166 5833 5833 9i68 0 35000
Cumulative Capac 0] 252 28 303 35 nz 275 275 215
in ¥ & ltem Number ¥ ¢ DaysOnHan W & Nettable QO ¥ & PastDue W3 0908 & £ 0910 ¢ 0911 S 0912 & 09N3 & 0914 & 09/08
02101 0 5000 5000 10000
02102 0 &5 7 188 e 1555 M08 15000
02103 0 1250 2291 209 2500 375 10000

MQAD 20

In this example, item 02101 on production line 02100 is set up with the goal of limiting production
to 2 intervals per week. This is done by:

1 Setting the minimum interval for the production line to 0 to use EPEI to determine the interval
for the production line.

2 Setting the minimum interval for item 02101 to 24 hours for a 48-hour work week.

Comments? Go to goo.gl/MfwKHm


https://goo.gl/MfwKHm
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Questions? Visit community.qgad.com


https://community.qad.com

Chapter 5

Leveling Setup
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Lesson Overview

Objectives

« Identify the elements for sefting up items and production lines.

- Identify the elements for sefting up items, production lines, and
a Kanban process.

M QAD -

Questions? Visit community.qgad.com


https://community.qad.com
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Setting Up to Calculate the EPEI and Leveling

Required and Optional Setup

Required and Optional Setup

+ Required Setup - Additional Optional Setup
- Set up production line and items - Setup production line and items
with setup times and run rates. and also setup a Kanban
process and item:s.
Item Number: 02101 St 10201 Lesn Marndachsing She
Site: 10-201 Puuca A Rty
Production Line: 02100 Karban Proces: Detad
Units/Hour: 1.000.00 ke . Lndcey Rl SN 00 focosicd
Sep®HMS: 0 (03000 e : o
St 10222018 62108 0 Ea 10000 1000 10200 G
Items
Units/Hour: 1,000.0¢ o 0102 S 0 (PR
Norbercf e 10 T e ol e
Setup Time D HM:S):| 0] [00:00:00 L 0000] Wodk Tee @ HMS} 0] | 00] | o0f[ 71006
Harimam e “00 Hons N - L R |~
Req Dper: oo Equpment Tine (D HMS], 0 | 000000

Note For a production line, all items must be set up:

1 For the production line alone, with setup time and run rate or,

2 For the production line together with a Kanban process, with setup time and cycle time.

Comments? Go to goo.gl/MfwKHm


https://goo.gl/MfwKHm
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Required Setup for Production Lines and Items

Required Setup for Production Lines and ltems

« Production line with: « ltem and production line.
- Setup fime. - Setup time when different than for the
- Run rate (Units/Hour). production line itself.
- Minimum Interval (optional) - Run Rate when different than for the

production line itself.
- Minimum Interval (optional)

Site: 10-201
Production Line: 02100

Description: | Valve Asseembly Line
— Units Hour:

I Site: 10-201
Enable Run Size: Production Line: 02100
Mumber of Lines:| 1.0

.- Units/Hour. 1.000.00
Duration Buffer (D H:M:S): 0| |00:00:00

Setup (D H:M:S): 0 00:30:00
) Setuo Time (DHMS):| 0] [0020:00

Start: 102272018
Minirum Interval: 0000] Hours

tiem Number: 02101

ltems
Units/Hour:
Number of Lines: 1.0
m— Setup Time (D HM:S):| 0| |0000:00

Minimum Interval 24,000, Heurs.

MQAD 5

The required setup includes:
 Production lines with production rate (units/hour) and setup time.

* Items and production lines with production rates and setup times when they are different than
defined for the production line itself.

e Production line calendar.

These are needed for the proper calculation of required capacity from the setup time and run rate

for items and the production line (including items for a Kanban process). The required capacity
appears in the MSW Capacity panel.

Questions? Visit community.qad.com


https://community.qad.com
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Setup Option of a Kanban Process and Items

Setup Option of a Kanban Process and ltems

+ Not appropriate for push production items, that are not
replenished using Kanban or pull replenishment.

» Pros:
- Minimum EPEIl is an alternative to Minimum Interval for production line.

- Levelinginterval is the larger of Minimum EPEI or the calculated EPEI.

- Fixed EPElI can be used instead of the calculated EPElI or Minimum EPEI
when EPE| Auto is not selected.

- Cons:
- Requires implementation of Kanban.

M QAD 6

The setup of a Kanban process and items is optional and is not appropriate for push production
items, which are not replenished using Kanban or pull replenishment. It has both pros and cons.

Pros:

* Minimum EPEI for an item and Kanban process is an alternative to the Minimum Interval for
a production line.

* The leveling interval is determined by the larger of Minimum EPEI or calculated EPEI when
EPEI Auto is Yes.

e Fixed EPEI is used instead of the calculated EPEI or Minimum EPEI when EPEI is not
selected (set to No).

Cons:

* Requires implementation of Kanban.

Comments? Go to goo.gl/MfwKHm


https://goo.gl/MfwKHm

72 MSW Leveling Training Guide

Setup Option for Kanban Process

Setup Option for Kanban Process

« Enter the Preduction Line for the process, after setting up the
production line and items.

« Uptime% and number of Resources determine total available time.

« EPEI Display Options determines how the value for Min EPEl appears for
items and the Kanban process.

Sie: 10:201 Lean Manufecluing Sile
Process: FA r
Avalable Time (HM:S} 08.00.00 — Upie| 100.00%]
Process Funcion | PACE a] B Aeosces| 100
I Foduction Line:| 0Z100FA Locatiore| 021 ]
Process Plannes 1D/ DRB Loadimt|_ 0.0%]
Level Mix Sequance: | mig_seq Q| sequence Number
Takt Time Calculation]|EPEICdc Q| EPEI Calculaion
Lead Time Method. Vatisble Q| Use varisble LT cale
) CPE|Oisploy Option: [Days Q| DisplayinDays
Miritum Process EPEL 0.000 Process EFEL: LES]
Pitch Quantity 0.000] PichUMEA Q|
Pachineval 0 HMS) 0] | 00/ [ 00 | oo.0000] Cormments
M QAD 4

Set up the production line and items, together with a Kanban process and item.

* Enter the Production Line for the process, after setting up the production line and items.

* Uptime% and number of Resources determine total available time.

» EPEI Display Option determines how the value for Min EPEI is to be displayed for items and
the Kanban process. If you set EPEI Auto to No and enter a value in the EPEI field in the
Kanban Process Detail frame, the entered EPEI indicates the EPEI interval and is expressed in
the unit selected for EPEI Display Option (Days, Weeks, Months, and so on). The system then
uses this value together with the available time and calendar setup to calculate the number of
changeovers in a leveling bucket.

Note There is no look-up browse or validation for Production Line.

QAD

Questions? Visit community.qad.com
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Setup Option for Kanban Process Items

Setup Option for Kanban Process ltems

+ The cycle time is used as run fime together with setup time to
determine the time required for production.

Item: 02101 Step: (] MigSeqt: R
EPEL 0861 ) Setup Tine (0 HMSE| 0] (001200
EPEl Aute: & ) Cycle Time (0 HM:SE| 0] | 00| 00]| 01.8000
m— Min EPEL; 0,000, Work Time (O HM:SE| 0| | 00 | 0of| 07.1008
Yield| 100.00% Lead Time (D H:M:SE| 0] | 000000
Stat Op: 0 EndOp| 10 Move Time (0 HM:SE| 0| [ 00:00:00
Feq Oper L] Equipment Time 0 HM:S}| 0] [00.0000

+ Leveling recognizes the value for Min EPElI when calculating
the EPEL

- Min EPEl is expressed for the unit selected for EPEI Display Opftion for the
Kanban process.

M QAD =

You can use Kanban Process Maintenance (17.1.3.1) to set up Kanban process items:

 The cycle time is used as run time to, together with setup time, determine the time required for
production.

* EPEI is not used when EPEI Auto is selected.
 Leveling recognizes the value for Min EPEI when calculating EPEI.

Min EPEI can be set to 0.000 or the value specified in EPEI Display Option (Days, Weeks,
Months, and so on).

Min EPEI is expressed in the unit selected for EPEI Display Option in the Kanban process.

Comments? Go to goo.gl/MfwKHm


https://goo.gl/MfwKHm
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Kanban Process Item and Minimum EPEI

Kanban Process ltem and Minimum EPEI

+ Set the Minimum EPEI for a Kanban process to limit the number
of orders.

+ The EPEIl time bucket is determined by the EPEI Display Option
for the Kanban Process.

Site: 10:201 L wiing Site
Process: FA lE-: - |
‘Avsiable Time (HM;S}| 080000 Uptime: 1000021
Process Function| PACE “q Rlesource: e 02101 Step: 0 Mig Seq | I
Pedeintie (HINE Localio EPE| 0881 Setwp Time (O H:M:SE| 0] [ 001200
Procsee Flanwr [0 D8 . s PP Cycle Tine © HeSE[ 0] [ 00| [ 0o [ o1.2000
vl Sequercs | g0 S Sospmtestinter — i EPE| 0.000] wok Time © M5t 0] [ oo] [ o[ 071008
Takt Time Calculation: | EPEICalc. Q| EPEI Calculation y r T
Lead Time Method | Vasishie Q| Use varisble LT cale Y| A0000% Gaid T DEHESE) 0] il
e —y Stat O [] Endop 0] Move Tine (D b3t 0] (000000
Minimum Process EPEL 0.000] ProcessEPE| e Oper 00 Equipment Time (O HM:SE 0] | 00:00:00
PichQuanty| 000 Pich U
PichInterval D HMS) 0] | 00]| 00 | on.0ooo] Cornenents: [
FQAD 9

Setting the minimum EPEI can limit the size of the EPEI used for scheduling, thereby limiting the
number of orders scheduled within an interval. The minimum EPEI can be set up for items that are
defined for a Kanban process and production line. The EPEI time bucket is determined by the
EPEI Display Option for the Kanban process.

The setting for the EPEI Display Option parameter determines how the value for Min EPEI is to be
displayed for items and the Kanban process. EPEI is not used when EPEI Auto is selected. Set Min
EPEI to a value in the unit selected for EPEI Display Option (Days, Weeks, Months).

Note The minimum EPEI cannot be configured for items and production lines that are not
defined for a Kanban process.

Minimum Interval is applied to non-Kanban items during leveling.

You can define the minimum interval for a production line using Production Line Maintenance.
You can also define a specific minimum interval for each item on the production line using Item
Production Line Maintenance.

QAD

Questions? Visit community.qad.com


https://community.qad.com
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Required Calendars and Calendar Exceptions
Required Calendars and Calendar Exceptions
+ Create calendars for the
production line. Pt e 0210
- The system considers holidays, T
overtime, and downtime. -
- Holidays reduce available time; - T e e
overtime increases available fime; Sk 5 - v
and shift adjustments, like W o %00 onw
downtime, reduce available time. | 5 b s
sl -
M QAD 10

Create calendars for a production line with Production Line Calendar Maint (16.1.13.1).

The system considers holidays, overtime, and downtime. Holidays reduce available time; overtime
increases available time; and shift adjustments, like downtime, reduce available time.

Comments? Go to goo.gl/MfwKHm

QAD


https://goo.gl/MfwKHm
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Questions? Visit community.qgad.com


https://community.qad.com

Product Information Resources

QAD offers a number of online resources to help you get more information about using QAD
products.

QAD Forums (community.qad.com)
Ask questions and share information with other members of the user community, including
QAD experts.

QAD Knowledgebase (knowledgebase.qad.com)*
Search for answers, tips, or solutions related to any QAD product or topic.

QAD Document Library (documentlibrary.qad.com)

Get browser-based access to user guides, release notes, training guides, and so on; use
powerful search features to find the document you want, then read online, or download and
print PDF.

QAD Learning Center (learning.qad.com)*
Visit QAD’s one-stop destination for all courses and training materials.

*Log-in required


http://community.qad.com
http://knowledgebase.qad.com
http://documentlibrary.qad.com
http://learning.qad.com
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Questions? Visit community.qgad.com
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