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Lean Manufacturing Features

The Lean Manufacturing modul e provides a suite of tools that support both lean manufacturing
and flow scheduling practices for production, replenishment, and inventory.

Today, many customers are re-examining their manufacturing philosophies and practicesin
response to factors such as increasingly uncertain demand, more complex variations in product
mix, and growing variability in customer ordering patterns. As aresult, many companies are
moving toward a more streamlined manufacturing approach and implementing continuous flow
and pull techniques to make their plants and entire value stream more effective.

QAD manufacturing functionality has always excelled at supporting mixed-mode manufacturing
of discrete work orders and repetitive schedules, either separately or together. For information on
these features, see User Guide: QAD Manufacturing.

QAD’s solutions have evolved with the needs of the manufacturing industry to support lean, just-
in-time environments. This volume includes detailed information on how to set up and use two of
those solutions:

« The Flow Scheduling module lets you create and manage the life cycle of time-phased
production schedules for use in a flow-driven, lean manufacturing environment. Optionally,
you can link flow scheduled orders with existing demand orders and work orders.

Section 1, “Flow Scheduling,” beginning on page 3 includes detailed information on setting up
and using Flow Scheduling.

 The Kanban module lets you tightly manage the amount of inventory within the value stream
based on pull-replenishment principles. Features include multiple methods for calculating and
setting supermarket quantities based on either manual data entry or system cal culations that
include a variety of flexible, user-defined parameters. Users can also examine what-if
scenarios for supermarket sizing in aworkbench before updating the system aswell asanalyze
how well the supermarket is handling actual historical demand. Kanban loops can be
established and levels visibly communicated throughout the supply chain.

Section 2, “Kanban,” beginning on page 51 includes detailed information on setting up and
using the Kanban module.

Additional QAD products are available to support Lean Manufacturing needs:

« QAD Supply Chain Portal (QAD SCP) isan inventory visibility tool provided on a hosted
Internet site that allows customers and their authorized suppliers to share information about
inventory, scheduling, purchase orders, shipments, kanbans, invoices, bills of material, and so
on. Aspart of QAD SCP' sfeature set, asmall puller isinstalled to display kanban information
to the supplier through a browser. Customers do not need to make any modifications to the
existing corporate firewall; if it is possible to browse the Internet from within the company, it
is possible to use QAD SCP with kanban functionality.

For information on QAD Supply Chain Portal, see the QAD Web site.

« QAD JIT Sequencing (JIT/S) helps you schedule and manage operations at plants that
produce, package, and/or ship configured parts and assemblies, in sequence—ensuring the
right items are delivered to the customer’s production lines at the right time and in the correct
sequence. User Guide: QAD JIT Sequencing describes this product in detail.
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Section 1

Flow Scheduling

This section describes Flow Scheduling.
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Chapter 2

Flow Scheduling

This chapter discusses how to create and maintain production line schedulesin a flow
manufacturing environment.

Introduction 6
Describes how flow manufacturing makes workflows more efficient.

Overview of Flow Scheduling 6
Introduces flow scheduling and illustrates the flow scheduling workflow.

Setting Up Flow Scheduling 15
Describes what information is required to set up flow scheduling.

Creating and Maintaining Flow Schedules 30
Describes how to create and customize flow schedules for different circumstances.

Exporting Flow Schedules to Repetitive 40
Describes how to use Export Schedule to Repetitive (17.13.10).

Receiving Completed Flow Scheduled Orders 42
Describes how to use Flow Schedule Receipts (17.13.7).

Closing Flow Scheduled Orders 47
Describes how and when to use Flow Schedule Close (17.13.19).

Deleting and Archiving Flow Scheduled Orders 48
Describes how and when to use Flow Delete/Archive (17.13.23).

Using Flow Schedule Reports 48
Lists and describes the Flow Inquiry Reports Menu.
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Introduction

Flow manufacturing represents arelatively simple path of production processes chained together
in an uninterrupted workflow that follows the natural flow of the product. Each step is evaluated
for the amount of value added to a customer—regardless of whether that customer isan end user or
the next sequential step in the process. Each step in the process produces only the amount needed
at the time it is needed—with minimum materials, equipment, labor, time, and space.

An important goal is to minimize or eliminate nonvalue-added work in the production process.
Machines and people are arranged to maintain a steady and efficient flow of work. Thereis
minimal external subassembly work, and completed work typically is not returned to a storage
location. Quality is integrated into the flow process. The workers at each step are responsible for
meeting quality standards for the current activity aswell as previous steps. Defective parts are not
set aside for rework—they are either fixed within the process or scrapped.

Visibility within the production processis an extremely important concept in flow manufacturing,
where agility to adjust to real demand is critical. To respond quickly and effectively to changesin
demand without maintaining overly redundant equipment and extra labor resources, production
line managers need fast, accurate information on how different resource scenarios will make the
production lines meet current schedules more effectively.

Additionally, the line managers need to know how their lines are performing in relationship to
schedules so that they can refine resource configurations to achieve the highest possible
performance.

Flow scheduling provides tools for line managers to use in making their lines more effective.

Overview of Flow Scheduling

A flow schedule is a statement of planned output for a production line for a defined period of time.
It consists of a sequenced collection of flow scheduled orders, each of which is represented by a
schedule detail record in the database. Based on your business methods, a flow scheduled order
can include areference to awork order that can be processed using standard tools in the Work
Orders module.

Parts are processed in the natural flow of tasks required to create the finished product. Items are
not made in batches in separate functional departments, and the production of subassembliesis
incorporated into the production of the final part. This eliminates the need to prepare schedules for
any items other than the finished parts.

Because a flow scheduleis used for continuous process manufacturing, components are issued to
production by backflushing. This method deducts the required quantities from inventory when
order quantities are reported as complete.

Flow Scheduling Life Cycle

Figure 2.1 summarizes the steps for setting up and using flow schedules.

MQAD



Fig. 2.1

Flow Scheduling Workflow
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Along with standard base data, such as sites, items, and locations, you must define several
additional types of data specific to flow schedules using the following programs:

» Set up generalized codesfor validated fieldsin Generalized Codes Maintenance (36.2.13). See
“Setting Up Codes for Validated Fields’ on page 16.

« Define schedule periods in Schedule Period Maintenance (17.13.1.1). See “ Defining Schedule

Peri

ods’ on page 16.

« Set up information related to dates, rate expressions, and data displays in Schedule Code

Maintenance (17.13.1.19). See “Defining Schedule Codes’ on page 17.

« Set up production lines in Production Line Maintenance (17.13.1.4). See “ Setting Up Flow

Production Lines’ on page 20.

 Associate items with production lines in Production Line Item Maintenance (17.13.1.7). See
“Associating Items with Production Lines’ on page 23.

Depending on how you use flow schedules, you can also define several kinds of optional data:

« Set up flex fence parametersin Flex Fence Maintenance (17.13.1.10). See “Defining Flex
Fences’ on page 24.

- Define rates used in alternative production line scenariosin Rate Code by Item Maintenance
(17.13.1.13) or Rate Code by Type/Group Maintenance (17.13.1.16). Specify in Flow Control
(17.13.24) whether the latter program uses item types or item groups. See “ Defining Flow
Rate Codes’ on page 26.

« Set up links between work centers and the locations that supply them with component
materials in Work Center/L ocation Maintenance (17.13.1.22). See“Linking Work Centersto
Locations’ on page 29.

MNQAD
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« Use Item Master Maintenance (1.4.1), Item Planning Maintenance (1.4.7), or ltem-Site
Planning Maintenance (1.4.17) to specify a purchase/manufacture code of W (flow) for items
that are typically produced using flow schedules. See " Purchase/Manufacture Codes’ on

page 14.

Creating Flow Scheduled Orders

You can initially enter flow scheduled orders in three ways:

« Manually, using Flow Schedule Maintenance (17.13.3). You can optionally add references to
existing work orders and demand orders, including sales orders, customer scheduled orders,
return material authorization (RMA) issue lines, and material orders. See “Using Flow
Schedule Maintenance” on page 30.

 Automatically, using Import MRP Orders to Schedule (17.13.9). You can optionally limit the
import to items that have a purchase/manufacture code of W (flow). See“Importing MRP
Planned Ordersto a Flow Schedul€e” on page 38.

- By copying an existing schedule to a new date range using Flow Schedule Copy (17.13.5). See
“Copying Flow Schedules’ on page 39.

Analyzing and Adjusting the Flow Schedule

Once the schedule for a planning period has been entered, use Flow Schedule Maintenance to
adjust the sequence in which the flow production line will schedule work for each day in the
period.

Based on settings defined in Schedule Code Maintenance (see “ Defining Schedule Codes’ on
page 17), the system can display a variety of calculated data when you enter or maintain flow
schedules:

« Onall schedules, the system cal culates and displays physical usage—the percentage of overall
production line target and maximum capacity represented by the requirements of the current
schedule. See “Checking Physical Usage in a Schedule” on page 10.

« When the associated schedule code has Display Flex Fence Recap set to Yes and appropriate
setup records are available in Flex Fence Maintenance, the system cal culates whether the
production rate for the current schedule is within a user-defined variance from the overall
schedule. See “Flex Fences’ on page 12.

 The system can display calculated usage statistics based on alternate resource scenarios, such
asanincreasein the flow rate that would result from adding an extra machine or person to the
production line. Alternate flow rates are set up using Rate Code by Item Maintenance or Rate
Code by Type/Group Maintenance. Depending on the results, you can adjust your production
line resources as needed before committing to a production schedule. See “ Checking Time
Usagein a Schedule” on page 11.

Associating System-Maintained Work Orders

The system automatically associates system-maintained type W work orders with flow scheduled
ordersfor the following:

MQAD
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« Ordersthat were entered directly in Flow Schedule Maintenance and do not reference avalid
existing work order number and I1D. The system creates a new type blank work order for each
such flow scheduled order.

 Ordersthat were added to the flow schedule by running Import MRP Orders to Schedule. The
system changes the work order type from blank to W.

The status of the type W work ordersis set to E (exploded), and the system creates work order bill
and routing records based on item setup data just asit does in standard work order processing.

See “Work Orders’ on page 14.

Completing Flow Scheduled Orders

Depending on your company’s manufacturing process, the life cycle of flow scheduled orders then
takes one of the following paths:

» For aflow scheduled order that does not reference a standard work order:

« Use Flow Schedule Receipts (17.13.7) to receive the quantity completed into inventory, as
well as to backflush components used to manufacture the completed items and record
labor based on routings. The system updates the Completed field on flow schedule records
with the quantity received. See “ Receiving Completed Flow Scheduled Orders’ on

page 42.

« When the entire quantity has been completed, close the orders using Flow Schedule Close
(17.13.19).

« Closed orders continue to display in Flow Schedule Maintenance until you run Flow
Delete/Archive (17.13.23).

Note You cannot make changesto system-generated type W orders or record compl etion data
using any of the programs on the Work Orders or Shop Floor Control menus.

- For aflow scheduled order that references an existing work order, use standard work order
processing to release work orders to production. You can change the quantity either in Flow
Schedule Maintenance or Work Order Maintenance (16.1). The system synchronizes changes
made in either program with the other. However, due dates can be modified only in Flow
Schedule Maintenance, which also updates Work Order Maintenance.

- If you use the Repetitive or Advanced Repetitive module, use Export Schedule to Repetitive
(17.13.10) to transfer open flow scheduled orders with a quantity greater than zero to
repetitive schedules. Optionally, you can limit the export to items with a purchase/manufacture
code of L (line manufactured). Once you have exported a flow scheduled order, the system
sets the Posted to Rep field to Yes, and you can no longer use flow scheduling functions for
that order. All receiving and reporting transactions use programs in the Repetitive or
Advanced Repetitive module.

See " Exporting Flow Schedules to Repetitive” on page 40.

Schedule Periods

Schedule periods define the period of time in which you want to schedule production. A period
may be a single shift, aday, aweek, or any period of time applicable to your manufacturing
environment. See “Defining Schedule Periods’ on page 16.

MNQAD
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A schedule period defines not only a period of time in terms of calendar and working days, but
also the total number of production hours available for that period. Although an employee may be
scheduled to work an 8-hour day, the total production hours may be less.

Example Anemployeeis scheduled to work an 8-hour shift, with 30 minutes for lunch and two
15-minute breaks.

8 —.5—-.25 - .25 =7 total production hours

If the schedule period is defined as a 7-day calendar week with 5 working days, the total
production hours are 35.

Flow Rates

Work in amanufacturing environment can be scheduled for different levels of throughput, or flow
rates. When demand increases, management may add more machines or more workersto a
production line, increasing the flow rate. You can use flow rates to evaluate different scenarios of
increased or decreased machine use or labor to find the optimum level of output for a production
line.

Flow rates can be expressed as production output per period of time, such as 50 units per week, or
in Takt time.

Takt Time

Takt time is a measurement of the pace at which parts must be manufactured to satisfy the demand
represented by the current schedule.

Takt time = operational available time / customer demand rate

Example You have ordersfor 225 items per day. The avail able time to produce thoseitemsis 7.5
hours (450 minutes). 450 minutes divided by 225 units equals a Takt time of 2 minutes. One unit
must be manufactured every two minutesin order to meet customer demand.

Takt timeisagoal. It must be reached to satisfy demand. After Takt timeis calculated, you can
evaluate the number of machines and operators needed to achieve the required output.

When you complete a flow schedule using Flow Schedule Maintenance, the summary frame
includes a Takt time cal cul ation based on the total quantity of itemsto be produced. See* Schedule
Summary” on page 36.

Physical Usage and Time Usage in a Schedule

Two capacity constraints on a production line are the total quantity of parts that can be produced
and the amount of time available to make those parts. When flow rates are used in a schedule, you
can compare the sum of all scheduled orders to these two constraints.

Checking Physical Usage in a Schedule

You can associate target and maximum flow rates either with a production line or with a schedule
code. The target rate is the optimal rate where production is the most efficient. The maximum rate
is the absolute maximum rate that the production line can support.

MQAD
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Asorders are entered into a schedule, the schedul e order quantity is accumulated and compared to
the schedul e target and maximum. By viewing the percentage displayed before you actually add
the schedule to the database, you can determine if the schedule exceeds the target or maximum.
See “Physical Usage Data” on page 37.

Example A production line has atarget rate of 500 units per week and amaximum rate of 575 per
week. When 250 units have been entered into the schedule, you are at 50% physical usage. When
501 units are entered, you can see that usage is more than 100% of the target rate. When 600 units
are entered, value of the maximum rate will be greater than 100%.

Checking Time Usage in a Schedule

Table 2.1 shows three different flow rates for parts A, B, and C. Normal represents atypical level
of production. NewMach represents typical labor usage plus the use of a new machine. MorelL br
represents the use of additional labor on a production line.

Assigning flow rate codes to items lets you eval uate the most effective use of time and machines
for a particular schedule. Changing the flow rate code for an item may not automatically increase
the production for that part. For example, the NewMach code has no affect on part B because it
cannot be produced on that machine, and part C istotally constrained by machine capacities, so
using the MoreL br code has aminimal effect. See “ Defining Flow Rate Codes’ on page 26.

Table 2.1
Production Quantities for Different Flow Rates
Normal NewM ach Morel br
Part Units/Hour Units/Hour Units/Hour
A 10 15 20
B 10 10 20
C 10 15 11

In the following examples, the same schedule is used with different rate codes. The target rate for
this production line is 500 units per 40 hour work week. The total scheduled orders are for 490
units, so the physical usageis 490/ 500, or 98%. There is enough physical capacity on thislineto
make the parts.

Table 2.2 shows how the mix of parts A, B, and C would fit into the 40-hour work week.

Table 2.2
Time Usage for Normal Rate Code
Normal
Part Qty Ordered  Units/Hour Hours Needed
A 150 10 15
B 140 10 14
C 200 10 20
Totals: 490 49

Using the Normal rate code, time usageis 49/ 40, or 122.5%. You would need to schedule 9 hours
of overtime or handle the overcommitment of time in some other way. You could use a new
machine and implement the NewMach rate code or you could add more operators and i mplement
the MoreL br rate code.

MNQAD
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Table 2.3
Time Usage for NewMach Rate Code
NewM ach
Part Qty Ordered  Units/Hour Hours Needed
A 150 15 10
B 140 10 14
C 200 15 13
Totals: 490 37

Implementing the NewM ach rate code where an additional machineis used resultsin atime usage
of 37/ 40, or 92.5%.

Table 2.4
Time Usage for MoreLbr Rate Code
Morel br
Part Qty Ordered  Units/Hour Hours Needed
A 150 20 08
B 140 20 07
C 200 1 18
Totals: 490 33

Implementing the Morel br rate code where more labor is used resultsin atime usage of 33/ 40, or
82.5%.

When you enter flow scheduled orders, the system calculates the effects of each flow rate on the
overal schedule. You can view the calculations in two ways:

- By total schedule period

By each day in the schedule period

See “Time Usage Data’ on page 37.

Flex Fences

Flex fenceslet you determineif the total amount entered in a schedule for afuture period iswithin
arealistic variance from the total amount scheduled for the current period. This lets you see if
schedules are maintaining a reasonably constant level of production over several periods. See
“Defining Flex Fences’ on page 24.

Flex fences are based on the scheduled load for the current period, so the allowed variancesin
scheduled quantities for future periods does not remain static. As production levelsrise and fall
over time, so does the flex fence.

Flex fence datais assigned as a percentage value for alowable variances in future periods. Flex
fence percentages apply to minimum and maximum scheduled load. For example, a 10% flex
fence measures if the total schedule entered iswithin plus or minus 10% of the production line's
scheduled load for the current period.

M QAD
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Fig. 2.2
Flex Fence Example

+10%
Current Load } Flex Fence

-10%

Current 1 2 3
Period

Typically, flex fence percentages increase over time. You may assign an allowable variance of
plus or minus 5% for one week in the future and 20% for any periods more than four weeksin the
future.

When you enter flow scheduled orders for a future period in Flow Schedule Maintenance, the
system can cal culate how the requirements compare with those of the current period and display a
warning if they are outside the specified time fence. See “Flex Fence Data” on page 37.

Flow Linearity

Linearity isthe relationship between scheduled production rates and actual production. Linearity is
calculated by comparing the daily scheduled production with daily completed production. The
aggregation of all daysin a selected period is then used to determine linearity.

It isimportant to enter production receipts on adaily basis so that the application of receiptsto the
scheduled ordersis correct.

Example Production isscheduled in 5-day periods. The planned production rate is 20 units per
day, and the actual production for the five daysisasfollows: 19, 20, 23, 21, and 19. Although the
planned and actual production for the period result in atotal of 100 units, thisis not agood
indication of the daily deviations that occurred.

Table 2.5
Planned versus Actual Production

Production Day 1 Day 2 Day 3 Day 4 Day 5 Totals

Scheduled 20 20 20 20 20 100
Actual 19 20 23 21 17 100
Deviation 1 0 3 1 3 8

The formulafor alinearity index is.

Linearity Index% = (1 - (Sum of absolute deviations / Total rate)) * 100
In the above example, the linearity index is:

(1 - (8/100)) * 100 = 92.0%

A linearity index isintended to provide an indication of the success of actual production ratesto
the planned rates. A consistent level of daily production tends to promote consistent product
quality and eliminates the costs associated with unplanned overtime.

MNQAD
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After you have entered flow schedules and record completions by receiving completed orders, you
can generate linearity summaries to judge the efficiency of your production lines. See*Using Flow
Schedule Reports’ on page 48.

Purchase/Manufacture Codes

Purchase/manufacture (Pur/Mfg) codes are used to identify how items are typically obtained; for
example, items you ordinarily purchase from another company typically have a code of P, and
those you manufacture yourself may have a code of M. Specify purchase/manufacture codes for
itemsin one of the following programs:

+ Item Master Maintenance (1.4.1)
« Item Planning Maintenance (1.4.7)
« Item-Site Planning Maintenance (1.4.17)

Two purchase/manufacture codes have special significance in flow scheduling:

« W (Flow manufactured). When you add an item to a production line in Production Line Item
Maintenance (17.13.1.7) with a purchase/manufacture code other than W, the system displays
awarning message. See “ Associating Items with Production Lines’ on page 23.

Additionally, when you add MRP-planned orders to flow schedules using Import MRP Orders
to Schedule (17.13.9), you can optionally limit the selection to items with aW
purchase/manufacture code. See *Importing MRP Planned Orders to a Flow Schedule” on
page 38.

« L (Line manufactured). When you export aflow scheduled order to a Repetitive or Advanced
Repetitive production line using Export Schedule to Repetitive (17.13.10), you can optionally
limit the selection to items with this code. They are normally manufactured on a repetitive
line. See “Exporting Flow Schedules to Repetitive” on page 40.

Additionally, when you import an MRP-planned order for one of these items to a flow
schedul e, the system updates the associated work order to changeit to type W. This meansthe
flow schedule can be selected for export to a repetitive production schedule. See “Work
Orders’ on page 14.

Work Orders

The flow schedule process can involve two kinds of work orders:
 Standard work orders
» Flow work orders

Standard Work Orders

Standard work orders are created in Work Order Maintenance (16.1) and have the Type field set to
blank. Optionally link an existing work order to aflow scheduled order by referencing it in the
Work Order and ID fieldsin Flow Schedule Maintenance (17.13.3). See “Using Flow Schedule
Maintenance” on page 30.
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Additionally, when you add an order to a flow schedule using Import MRP Ordersto Schedule for
an item with a purchase/manufacture code other than W (Flow manufactured) or L (Line
manufactured), the system automatically links the work order to the flow schedule. The number
displaysin the Work Order field in Flow Schedule Maintenance. See “Importing MRP Planned
Ordersto a Flow Schedule” on page 38.

You can update some of the information on referenced work orders using both flow scheduling
and work order programs. The system synchronizes information between the two modules.

When you record completions for areferenced work order in the Work Orders module, the
guantity complete is also updated on the flow schedule. If you delete awork order, the associated
flow scheduled order is also deleted, although deleting a flow scheduled order does not delete an
associated non-type W work order. When you close an order either in Flow Schedule Close or
using a program in the Work Orders module, the update is made in both programs. Changing the
Closed status in Work Order Maintenance also reopens the flow order.

User Guide: QAD Manufacturing provides more information on standard work order processing.

Flow Work Orders

The system generates atype W (Flow) work order each time you enter aflow scheduled order that
does not reference an existing work order. Additionally, when you add an order to aflow schedule
using Import MRP Orders to Schedule (17.13.9) for an item that is ordinarily made on a
production line and has a purchase/manufacture code of W or L, the system changes the work
order type from blank to W.

Type W work orders are system maintained. They are not shown in the Work Order field in Flow
Schedule Maintenance. You cannot update or process them using any of the programs in the Work
Orders module.

The system uses standard work order defaulting logic for determining such data as accounts
when creating type W work orders.

Setting Up Flow Scheduling

Flow scheduling requires the following setup information:
 Generalized codes
 Scheduling periods
+ Flow schedule codes
 Flow production lines and items

Optionally, depending on how you use flow scheduling data, you can set up additional data:
 Flex fence data
 Flow rate codes
« Links between flow line work centers and work order backflush locations

Flow Setup Menu

Table 2.6 lists the programs used to set up Flow Scheduling.
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Table 2.6

Flow Setup Programs
Menu Number Description Program
17.13.1 Flow Setup Menu...
17.13.11 Schedule Period Maintenance kbppmt.p
17.13.1.2 Schedule Period Browse kbbr0OO1.p
17.13.14 Production Line Maintenance flplmt.p
17.13.15 Production Line Browse flbr0o04.p
17.13.1.7 Production Line Item Maintenance flplimt.p
17.13.1.8 Production Line Item Browse flbr006.p
17.13.1.10 Flex Fence Maintenance fiffmt.p
17.13.1.13 Rate Code by Item Maintenance flcimt.p
17.13.1.14 Rate Code by Item Browse flbrO11.p
17.13.1.16 Rate Code by Type/Group Maintenance flrcgmt.p
17.13.1.17 Rate Code by Item Type Browse flbro12.p
17.13.1.18 Rate Code by Item Group Browse flbr013.p
17.13.1.19 Schedule Code Maintenance flscmt.p
17.13.1.22 Work Ctr/Location Maintenance pppoulmt.p

Setting Up Codes for Validated Fields

You can use generalized codes, which you define in Generalized Codes Maintenance (36.2.13), to
specify valid values for some fields. They give you flexibility in organizing and implementing
functions, since you can define values that are meaningful in your own business environment.

Table 2.7 lists the fields using generalized codes referenced by flow scheduling functions. Use this

table to plan which codes to set up for your implementation.

Where Used

Table 2.7

Generalized Codes in Flow Scheduling
Field Label

fler_rate _code Rate Code
pt_part_type Item Type
pt_group Item Group

Defining Schedule Periods

Use Schedule Period Maintenance (17.13.1.1) to create period codes, which include day and hour
parameters used throughout flow schedule processing. Schedule periods must be set up before you

Production Line Maintenance

Rate Code by Item Maintenance

Rate Code by Type/Group Maintenance
Flow Schedule Maintenance

Flow Schedule View

Rate Code by Type/Group Maintenance
Rate Code by Type/Group Maintenance

can define schedule codes in Schedule Code Maintenance (17.13.1.19).
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Fig. 2.3

Schedule Period Maintenance: Go To - ACTIOMNS ~

Planning Period: [Eaay =~ &
Description: standard work week
Hours per Period: 40.00
Calendar Days: 7
Wark Days: 5

Planning Period. Enter a code identifying a period to be used on a flow schedule.

Because scheduling periods are used by both flow scheduling and kanban functions, you
cannot delete a scheduling period that is either:
 Referenced by a production line schedule code record defined in Schedule Code
Maintenance

« Associated with an existing maximum demand record in Maximum Demand Mai ntenance
(17.2.2)

Description. Enter a brief description of this planning period (24 characters).

Hours per Period. Enter a decimal greater than O (zero) indicating the total number of
production hours in the scheduling period.

Calendar Days. Enter the number of calendar days in this planning period. This must be
greater than or equa to the value of Work Days.

Flow Schedule Maintenance uses this value in combination with the start date of the
associated schedul e code to determine a date range for the schedule.

Work Days. Enter the number of work days in this planning period. This cannot exceed the
value of Calendar Days.

The system uses this field in combination with Hours per Period to cal culate the number of
hours available during each day. Thisis asimple average; the system does not use the shop
calendar or repetitive shift calendar to determine actual work days and hours. If different hours
are worked on certain days in your manufacturing environment, you should set up separate
periods for the differing work schedules.

Defining Schedule Codes

Use Schedule Code Maintenance (17.13.1.19) to specify codes that define basic information about
aschedule.

After you define scheduling periods, you can create scheduling codes for periods using different
start dates. For example, based on a scheduling period named WEEK, you can define schedule
codes for WEEK 1, WEEK 2, and so on.

The system uses schedul e codes to determine default settings and base data in the following
programs:

« When you set up flow production linesin Production Line Maintenance, you can optionally
specify default schedule and rate codes that are used whenever you enter a flow schedule for
that production line.
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« When you create a schedule using Flow Schedule Maintenance, the specified schedule code
determines the period and start date that the system uses in date calculations, as well as unit of
measure information. Additionally, the schedule code includes recap settings that control
which data summary screens display during schedule maintenance.

Note You cannot control the recap display on individual schedules from Flow Schedule
Maintenance. Be sure to set the appropriate display settings for each schedule code you will use.

An additional use for schedule codesisto view flow schedule datain different ways. For instance,
when you use Flow Schedule Detail View (17.13.13.10) to look at a flow schedule that was
produced by week, you can change the schedule code to one with a different value in Period that
lets you see the data summarized in monthly increments. See *Using Flow Schedule Reports’ on

page 48.

Fig. 2.4
Schedule Code Maintenance (17.13.1.19)

- x
Schedule Code Maintenance: Go To ACTIONS -

Schedule Code: T-week
Description: |weekly T line schedule
Period: |weekly
Start Date: |04/17/2007 ¥ Tuesday
Schedule Measurement: |Units UM: jea &~
Rate Expression: UM[HUur‘I
Display Flex Fences Recap:
Display Physical Usage Recap:
Display Time Usage Recap:
Display Daily Time Usage Recap:

Schedule Code. Enter an aphanumeric code representing this set of schedule information.
This can be up to eight characters.

Description. Optionally enter an alphanumeric description (24 characters) of this flow
schedule code. Thisfield isfor reference and displays in other programs when you reference
the schedule code.

Period. Enter the scheduling period associated with this schedule code. This value must
aready be defined in Planning Period Maintenance (17.13.1.1).

When you reference this schedule code in Flow Schedule Maintenance, the system uses the
associated period information from Planning Period Maintenance in date calculations. It is
also used to determine date displays in some reports and inquiries.

Start Date. Enter the starting date for flow schedules that use this code.

Thisfield cannot be blank. When you enter adate, the system displays the day of the week
next to the field.

Flow scheduling functions throughout the system use this value to verify that schedule dates
are accurate. For example, you cannot enter a due date in Flow Schedule Maintenance using
this schedule code if it is earlier than this date.

Schedule Measurement. Enter the type of measurement associated with flow schedules that
use this code. Valid values are:

 Units

- Weight
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« Volume

If you enter Weight or VVolume, you must enter avalid weight or volume unit of measurein the
UM field. UM isoptional if you enter Units.

The system uses this setting together with the value of UM when it performs physical and time
usage calculations for flow schedules referencing this code. When a unit of measureis
specified, all items on the flow schedule are converted to that UM. If Schedule M easurement
is Unitsand UM is blank, the system uses the stocking UM of all items on the schedule and
combines them, even if the values are different. For example, it would combine one of a unit
defined as EA (each) with one of a unit defined as DZ (dozen) for atotal of two, even though
the actual physical number of itemsis 13.

UM. Enter the unit of measure associated with flow schedules that reference this code.
When Schedule Measurement is Units, you can leave thisfield blank or specify avalid UM.
When Schedule Measurement is Weight or Volume, avalid UM is required.
Rate Expression. Specify the method used to express the flow rate of a production line that
references this schedule code. See “Flow Rates’ on page 10.
Valid values are:

o UM/Per: Number of UMs made in one period

« UM/Hours: Number of UMs made in one hour

« UM/Day: Number of UMs made in one day

 Per/UM: Periods required to make one UM

+ Hours/UM: Hours required to make one UM

« Day/UM: Days required to make one UM

Thefirst three options express flow rate in terms of the production output per period of time.
The other three define the rate in terms of Takt time—the rate at which parts must be
manufactured to satisfy demand. See “Takt Time” on page 10.

The following fields control the display of flow schedule data when schedules are entered in Flow
Schedule Maintenance (17.13.3).

Display Flex Fences Recap. Specify whether Flow Schedule Maintenance displays the Flex
Fences Data frame after you compl ete data entry on schedul es that reference this code. The
system also displays awarning message if the scheduled quantity for the period is outside the
flex fence parameters.

Regardless of the value of thisfield, the system calculates and displays flex fence information
only if records have been set up for the production line in Flex Fence Maintenance
(17.13.1.10). See“Flex Fences’ on page 12.

Display Physical Usage Recap. Specify whether Flow Schedule Maintenance displays the
Physical Usage frame after you complete data entry on schedul es that reference this code.

Physical usage is expressed as the percentage of the maximum production rate and target
production rate represented by actual production for the period.

See " Checking Physical Usagein a Schedule” on page 10.
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Display Time Usage Recap. Specify whether Flow Schedule Maintenance displays the Time
Usage frame after you complete data entry on schedules that reference this code. When this
fieldis Yes, the system displaystime usage datafor all flow rate codes associated with the site,
production line, and schedule code.

Time usage is expressed as the percentage of the available hours for agiven flow rate
represented by the hours used in the schedule.

See “Checking Time Usage in a Schedule” on page 11.

Display Daily Time Usage Recap. Specify whether Flow Schedule Maintenance displays the
Time Usage by Day frame after you complete data entry on schedules that reference this code.
Time usage by day is expressed as the percentage of the available hours for each day
represented by the hours used on that day.

Optionally, you can use this program to associate target and maximum production rates with
specified sites and production lines that use this schedule code. When you compl ete basic data
entry in the first frame and click Next, the system prompts you to modify schedule code detail.
Specify Yesto access another data entry frame for entering flow rates.

Note You can also enter flow rates for schedule codes in Production Line Maintenance.

Fig. 2.5
Schedule Code Maintenance, Schedule Code Detail Frames

Schedule Code Maintenance: Go To - ACTIONS ~

Schedule Code: T-week weekly T line schedule UmM:ea  Period: weekly
Schedule Code Detail

Site Line Description Target Maximum
10000 TL High capacity clip g,000.0 6,000.0
10000 TT Standard rate clip 2,000.0 3,000.0

Site Line Description Target Maximum
10000 TL High capacity clip 5,000.0] 6,000.0

Target. Enter the optimum number of units produced by thisline during the schedule period
when it uses this schedule code.

This cannot be greater than the value entered in Maximum.

Flow Schedule Maintenance uses these quantities to calculate physical usage.

Maximum. Enter the absolute maximum number of units produced by this line during the
schedule period when it uses this schedule code.

This cannot be smaller than the value entered in Target.

Setting Up Flow Production Lines

Use Production Line Maintenance (17.13.1.4) to define a production line at a specific site that will
be used to manufacture items according to quantities and sequences specified by flow schedules.

Flow Schedule Maintenance uses the information from this program, along with information from
Schedule Code Maintenance, to calculate production capacity and other data that can be used to
analyze whether the production line can meet current and upcoming schedule requirements.
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Important Flow production line records are stored in the same table as production lines used by
the Repetitive, Advanced Repetitive, and Operations Planning modules. However, the records
created with this program include some data used only in flow scheduling. For example, flow rates
defined here apply only to flow schedules.

Delete existing production line records by pressing Delete when the cursor isin any field below
the Production Linefield. Before deleting the record, the system verifiesthat the production lineis
not used by a schedule in the Flow Scheduling, Repetitive, or Operations Planning modules. The
system deletes schedule code detail records associated with the production line.

Note If you have also defined this production line in the Repetitive or Advanced Repetitive
module, that production line record is not affected.

Fig. 2.6
Production Line Maintenance (17.13.1.4)

=8
Production Line Maintenance: Go To -~ ACTIONS «

Site: 10000 M1 Plant
Production Line: TT
Description: |Standard rate clip
Default Schedule Code: |T-week .~
Default Flow Rate Code: Normal| 2
Post Kanban Prod Receipts to Flow:

Site. Enter an alphanumeric code representing the site where this production lineis located.
This site must be defined in Site Maintenance. You must have security accessto the site, and it
must be in the current database.

Line. Enter an a phanumeric code for a production line used for manufacturing flow-scheduled
items.

Description. Optionally enter an alphanumeric description of this production line. Some
programs, including reports and inquiries, display this description when you enter the
production line code.

Default Schedule Code. Optionally enter a default schedule code for this production line. This
value must be defined in Schedule Code Maintenance. See “ Defining Schedule Codes’ on

page 17.

If you enter avalue, it defaults to the Schedule Code field when you create a new schedule for
this production line in Flow Schedule Maintenance. Otherwise, that field is blank.
Additionally, when you use Production Line Item Maintenance to identify items that can be
produced on a flow production line, that program gets the default unit of measure from the
default schedule code.

In Flow Schedule Maintenance, flow schedule codes are used to convey basic data about a
flow schedule, including such information as periods, start dates, and unit of measure data.

Default Flow Rate Code. Optionally enter a default flow rate code for this production line. If
you enter avalue, it is validated against codes entered in Generalized Codes Maintenance
(36.2.13) for field flcr_rate_code.

If you enter avalid value, it defaults to the Flow Rate field when you create anew schedule for
this production line in Flow Schedule Maintenance. Otherwise, that field is blank.
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In Flow Schedule Maintenance, flow rate codes are associated with a specific production rate
on a specific production line.

Post Kanban Production Receipts to Flow. Indicate whether production receipts recorded
using Kanban transactions are also recorded as completions for flow scheduled orders on this
production line.

No: Kanban production receipts are not recorded as flow schedule completions.

Yes. When you record a production receipt in the Kanban module with an effective date that
corresponds to a flow schedule due date for the item, the system updates the Completed field
on the flow scheduled order with the quantity received.

When more than one order is available to record completions, the system applies the same
logic used when you receive completed quantitiesin Flow Schedule Receipts (17.13.7). See
“Application of Received Quantities” on page 44.

Note When thisfieldis Yes, the system applies completions only to flow scheduled orders
that do not reference an existing, non-type W work order.

Optionally, you can associate target and maximum production flow rates with specific schedules
when they are referenced in Flow Schedule Maintenance on a schedule for this production line.
When you complete basic data entry in the first frame and click Next, the system prompts you to
modify schedule code detail. Specify Yesto access another data-entry frame for entering flow
rates. A frame displays existing production line records. Use the bottom frame to update these or
enter new records.

Note You can also associate flow rates with production lines in Schedule Code Maintenance.

Fig. 2.7
Production Line Maintenance, Schedule Code Detail Frames

Praduction Line Maintenance: Go To -~ ACTIONS «

Site: 10000 NI Plant
Production Line: TT Standard rate clip

Schedule Description Target Maximum UM Period

T-wesk weekly T line scheduls 2,000.0 3,000.0 23  weekly

Schedule Description Target Maximum UM Period
T-week weekly T line schedule 2,000.0 3,000.0] ea  weekly

Schedule. Enter aflow schedule code to be associated with this production line. This must be
defined in Schedule Code Maintenance.

When you enter avalid value, the system displays the description and rate expression defined
for the code in Schedule Code Maintenance. You can then specify target and maximum
production rates for this production line.

Target. Enter the optimum number of units produced by thisline during the schedule period
when it uses this schedule code.
This cannot be greater than the value entered in Maximum.

When you create a schedul e using this schedul e code for this production linein Flow Schedule
Maintenance, the system calculates physical usage relative to this value.

You can delete schedule code detail records by pressing Delete from this field.
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Maximum. Enter the absolute maximum number of units produced by this line during the
schedule period when it uses this schedule code.

This cannot be smaller than the value entered in Target.

When you create a schedul e using this schedule code for this production line in Flow Schedule
Maintenance, the system calculates physical usage relative to this value.

You can delete schedule code detail records by pressing Delete from this field.

Associating Items with Production Lines

Use Production Line Item Maintenance (17.13.1.7) to identify items that can be scheduled for a
flow production line.

Important In Flow Schedule Maintenance, you can enter an item on aflow schedule for a
production line only when it has been associated with that production line using this program.
Additionaly, Import MRP Planned Orders selects orders only for items that have been defined in
this program.

A preference value assigned to each item allows the system to determine priorities for assigning
MRP-driven demand for items that can be produced by multiple lines. When you import planned
ordersfor such items, the system selects the production line with the lowest value in the Preference
field as the primary line for producing the item.

You cannot update information about the production line itself in this program. Instead, use
Production Line Maintenance (17.13.1.4).

In the first frame, enter the site and production line code for aline already defined in Production
Line Maintenance. The system displays the schedule measurement and UM values from the
default schedule code for the production line, if oneis defined.

Fig. 2.8
Production Line Item Maintenance (17.13.1.7)

Production Line Item Maintenance: Go To - ACTIOMNS ~

Site: 10000 Schedule Measurament: Units
Production Line: TT Schedule UM: a3

Item Number Description Preference
TT-500 Standard wire clip 1
TT-500L L-model wire clip 1

Ttem Number Description Preference
TT-500 Standard wire clip 1

In the center frame, the system displays any existing items assigned to this production line. Use the
bottom frame to edit existing item records or enter new ones.

Item Number. Enter the number of an item that can be manufactured on this flow production
line. This must be avalid item defined in Iltem Master Maintenance (1.4.1).

An item can be associated with more than one production line.
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A unit of measure conversion must be defined in Unit of Measure Maintenance (1.13) when:

« The production lineis associated with a default schedule code in Production Line
Maintenance.

- The default schedule code has a schedule unit of measure specified in Schedule Code
Maintenance.

In this case, a UM conversion record must exist between the schedule UM and the item’s
stocking UM. Otherwise, the system displays an error.

Preference. Indicate the relative priority the system should assign to this production line when
you use Import Flow Schedules from MRP (17.13.9) to create flow scheduled orders for this
item based on MRP-generated data.

Valid values are integers greater than 0 (zero). A lower value indicates a higher preference.

When determining which production line should be used to fill MRP-generated demand for a
flow-scheduled item, the system looks at all production lines for the site that can produce the
item. If it finds more than one, the system considers the instance with the lowest Preference
value asthe primary line.

A primary line must exist during data entry. If arecord exists for the same item-site
combination on a different production line, you can enter the same Preference value here only
if athird line has alower value so that it can be used as the primary production line.
Otherwise, you cannot complete line entry without assigning a different Preference value.

Similar logic applies when you delete an item from a production line. For example, you can
produce the same item on production lines 100, 200, and 300. Production line 100 has
Preference for the item set to 1; for lines 200 and 300, it is set to 2. If you delete the item from
production line 100, the system cannot resolve which should be the primary line for this item.
In this case, awarning message displays when you delete the item from production line 100.

To delete an existing item record from this production line, press Delete when the cursor isin the
Preference field. The system verifies that the item is not included on aflow schedule for this
production line with a due date later than today. If it is, a warning message displays.

Defining Flex Fences
Use Flex Fence Maintenance (17.13.1.10) to define flex fence parameters for flow schedules.

Flex fences are tools for determining if the total schedule being entered or maintained iswithin a
realistic, specified variance from the current period's total schedule. This|ets you verify that
schedules are maintaining a reasonably constant level of production over several periods, or warns
you of large changes in production requirementsin an upcoming period. See “Flex Fences’ on

page 12.

When you set up flex fence parameters and Display Flex Fence Recap is Yes in Schedule Code
Maintenance for the code specified on the flow schedule header, the system displays two kinds of
flex fence data after you complete data entry in Flow Schedule Maintenance:

« A summary frame of flex fence data

« A warning message when the variance for a period on the schedule is outside the specified
percentage
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Note When the system does not find flex fence parameters for the production line and schedule
code, the flex fence recap frame and warning messages do not display regardless of the setting of
Display Flex Fence Recap.

In thefirst frame, enter the combination of site, production line, and schedule code associated with
the flex fence parameters. When you enter a schedule code, the system displays the period
associated with the code in Schedule Code Maintenance.

Fig. 2.9
Flex Fence Maintenance (17.13.1.10)

Flex Fence Maintenance: Go To - ACTIONS ~

Site: 10000 MJ Plant
Production Line: TT Standard rate clip
Schedule Code: T-week weekly T line schedule

Perind: weekly standard work week

Period Flex Fence %
1 10.0%
2 15.0%
2 20.0%

Period Flex Fence %

3 20.0%]

You can apply flex fences more generally by leaving one of the first three fields in the program
blank. Only one of the three fields can be blank. For example, if you leave Production Line blank,
the flex fence parameters apply to all flow ordersthat specify this combination of site and schedule
code, regardless of the production line.

In the center frame, the system displays any existing flex fence values. Use the bottom frame to
edit existing flex fence periods or define new ones.

Period. Enter the relative number of the period for which the system will use the specified
percentage in flex fence calculations.

This period is relative to the current date. For example, when you are using weekly schedules,
period 1 covers the schedul e for the week immediately following this one.

To determine the period in which the schedule being maintained falls, the system:

- Readsall existing flow schedule master records backwards, beginning with the one being
maintained.

« Counts the number of records read with the appropriate site and production line until it
finds the one that includes today’s date. Thisisthe number the system uses as a period to
select aflex fence percentage.

Numbersin thisfield do not have to be consecutive. If there is agap in the sequence, the
system uses the value for the previous period until it reaches the next specified period. For
example, if you have percentages defined only for periods 1 and 4 and you are entering a
schedule for what the system calculates to be period 3, it will continue to use flex fence
parameters specified for period 1 until you maintain the schedule for period 4.

Flex Fence Percentage. Enter the percentage the system should use in comparing a
production line's resource usage for the period being maintained with a baseline period. For
example, if you enter 5, the system measures whether calculated usage is within -5 or +5
percent of the baseline period's scheduled usage.
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Typicaly, flex fence percentages increase over time. If you enter a percentage that is less than
aprevious period’s value, the system displays a warning. You can disregard this message.

When you access a schedule in Flow Schedule Maintenance, the system obtains the total
schedule usage from the schedule that includes today’s date. Thisis the baseline value used in
the flex fence calculation. It then determines the period for the schedule being maintained and
uses the associated percentage to cal culate minimum and maximum values. If the current
schedul€'s resource usage is outside that range, the system displays a warning message.

Use of Flex Fences

When you enter aflow schedule in Flow Schedule Maintenance for a period after the current one,
the system searches for f