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Detailed Scheduling and Planning Preface Course Description This document contains the fifth lesson in the Detailed Scheduling and Planning unit, which is one of five units designed to prepare students to take the APICS CPIM examination. Before completing the Detailed Scheduling and Planning unit, you should complete the Basics of Supply Chain Management unit or gain equivalent knowledge. The five units that cover the CPIM syllabus are: Basics of Supply Chain Management Detailed Scheduling and Planning Master Planning of Resources Execution and Control of Operations Strategic Management of Resources Please refer to the preface of Lesson 1 for further details about the support available to you during this course of study. This publication has been prepared by E-SCP under the guidance of Yvonne Delaney MBA, CFPIM, CPIM. It has not been reviewed nor endorsed by APICS nor the APICS Curricula and Certification Council for use as study material for the APICS CPIM certification examination.
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Detailed Scheduling and Planning Lesson 5 – Using Outputs of MRP Introduction and Objectives This lesson explains how to maintain a valid material plan using material requirements planning. It explains how the outputs of MRP are used to decide on the placement of work orders and purchase orders and outlines the influence of planning parameters on MRP. The ways in which MRP outputs affect other systems are identified. The lesson also explains how to replan by configuring an MRP rerun. On completion of this lesson you will be able to: Explain how MRP logic extends time-phased order point and distribution requirements planning Differentiate between the MRP outputs of exception messages, actions and pegging reports Explain the MRP process required to plan a purchase order, calculating the quantity and due date Explain methods of reconciling demand and supply mismatches in MRP (bottom- up replanning, expediting, de-expediting Describe how to use firm planned orders and pegging with MRP to manage a material plan Identify the effects of planning parameters on MRP results Explain the benefits of ‘what- if’ MRP scenarios in future planning Describe the way in which MRP handles scrap and yield Describe the interactions between MRP and other systems in a manufacturing resources planning (MRP II) environment



MRP Extensions The logical process referred to as MRP netting has been applied to other situations beyond material requirements planning in a production point. MRP netting has been used in MRP, Timephased order point approach, and distribution requirements planning. Time-Phased Order Point Approach This approach enables time-phasing techniques for planning and controlling independent demand items. Forecasts, based on historical usage, trends and other factors, are used to set future demand. Often the demand for these products is fulfilled by means of order point replenishment, where the order point is calculated by the planner, based on forecast usage during the lead time. MRP does not use order points. It employs lead times for items to time-phase replenishment orders based on netting logic. Time-phased order points: Keep open-order due dates valid Provide planned orders for each item, which can be used in capacity planning Plan gross requirements for the components of the item. © Copyright Leading Edge Training Institute Limited
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Detailed Scheduling and Planning DRP Another technique that uses MRP netting is distribution requirements planning and its extension, distribution resource planning (DRP). Distribution requirements planning calculates the need to replenish inventory at branch warehouses by using a time-phased order point approach. Netting Logic Netting logic refers to the process by which all requirements for an item are collated from various different sources into one single gross requirement figure. The netting for an item does not occur until all BOMs have been exploded down to the required level 9the lowest level in which the item in question appears). All requirements are then added together to arrive at the final total requirement. The next step in the netting logic is to compare gross requirements in each period with the inventory on- hand and scheduled receipts for that period. The gross requirements are reduced as appropriate to provide a final net requirement in each time period which drives the release of planned orders. Technique Order Quantity



Gross Requirements 120



Allocated Qty



100



140



40



40



70



40



20



50



10



110



Scheduled Receipts



B



Safety Stock



60



Projected Avail.



200



200



200



Net Requirements



70 120



Low Level



1



Planned Order Receipts



Lead Time



2



Planned Order Releases



120



110



120



120



MRP Outputs The MRP system generates many reports in its strive to maintain a valid material balance between requirements scheduled receipts and available inventory. The primary reports, or those most often used, are:



Some of these are explained below. Order Release Notices These indicate the quantity of each item to be ordered in the current time period. © Copyright Leading Edge Training Institute Limited
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Detailed Scheduling and Planning Planned Orders These indicate the quantity and timing of orders to be released in future time periods if the current MPS is to be achieved. The date of the planned order, whether a PO or production order, is calculated by simply offsetting the net requirements due date by the lead-time for the part. The inventory status record for each item shows the planned orders. Revision Notices These indicate any changes that should be made to the quantity of components in open orders. Reschedule Notices These indicate any changes that need to be made to order due dates. Open Orders Status Reports These detail the components on order and their due dates. Stock Status Reports These detail the total level and location of stocks in the company. Financial Reports These provide information on the cost of material that is purchased, on order, and consumed by product or the time bucket. Financial reports can be used to analyse the number of turns of inventory in the company, which is an indicator of the efficiency of materials management. Exception Messages An exception report highlights potential or actual problems. The output from the MRP system will generally be customized to suit an organization's business requirements. Exception messages tell the organization what action needs to be taken to ensure adequate stock levels. Many organizations customize the MRP settings to output specific exception messages and most modern MRP systems will have predetermined exception messages built in. It is up to the organization's buyer or planner to act on the exception messages after an MRP run. An example of exception messages is displayed below:



Actions Actions are recommended by MRP to correct any imbalances in the system. These may be in the form of electronic messages rather than a full report. The MRP may generate action messages suggesting: Release of a planned order Expedition of an order Postponement of a planned order or scheduled receipt © Copyright Leading Edge Training Institute Limited
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Detailed Scheduling and Planning Cancellation of a firm planned order or scheduled receipt Closer inspection of a firm planned order or scheduled receipt For example, the two grids below show that a change has taken place in the gross requirements. MRP issues an action notice to expedite 800 units one week earlier than the original due date, thereby planning both manufacturing and purchase order priorities. The material plan remains valid if the action is taken. Item



Technique :



Gross Requirements



Order Quantity



1600



Allocated Qty



100



Safety Stock



20



Low Level Lead Time



1



2



3



4



5



6



7



8



9



380



20



1180



380



1180



380



1180



20



380



540



960



580



1000



960



600



1600



Scheduled Receipts



A



Projected Avail.



520



1000



500



920



Net Requirements



660



620



1



Planned Order Receipts



1600



1600



3



Planned Order Releases



Item



Technique :



Gross Requirements



Order



1600



Allocated Qty



100



Safety Stock



20



Low Level Lead Time



1600



1



2



3



4



5



6



7



8



9



380



600



1180



380



1180



380



1180



20



380



340



1560



380



1600



420



400



20



1600



Scheduled Receipts



A



Projected



1000



1600



520



1520



Net Requirements



60



20



1



Planned Order Receipts



1600



1600



3



Planned Order



1600



1600



Table 1 Impact of change in gross requirements on MRP calculations



Planning Reports Due to changes in the manufacturing environment, material plans are often invalidated and require continuous MRP refinement and updating to maintain. MRP plans inventory levels and provides information to help control inventories. It recommends changes in open order quantities and due dates. The information output by MRP can be used in capacity planning systems. When MRP plans a purchase or production order, it calculates the quantity and due date. These may be changed at any stage from order issue to order receipt. Pegging Reports A table, such as the one displayed below, allows the materials planner to trace the steps of the MRP analysis and to understand the sources of the total gross requirements for the part number in question.
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Detailed Scheduling and Planning



1. Which techniques extend and make use of MRP netting logic? A. TPOP B. CRP Review Q



C. MPS D. DRP



Replanning MRP Change is continuous and is caused by such things as material shortages, resource shortages, poor quality, and customer requests. Once change occurs, the MRP plan must be updated to reflect it. MRP explodes any changes in demand down through the bill of materials to the lowest level. This may result in changes to planned and open orders. Open orders receive priority attention. They may be expedited or de-expedited to resolve imbalance between demand and supply. If this is not possible, bottom up replanning of quantity or due date may be necessary The updating of the plan is termed replanning. There are two basic approaches to replanning within MRP - top-down planning and bottom- up replanning. Top-Down Planning Regenerative Planning In this method, the MRP system analyses the fresh MPS and re-explodes each item in the BOM to generate new net requirements. All requirements and planned orders are regenerated with each MRP run. However, this method is both time consuming and prone to error, especially if the BOM structure is complex and has many levels. Due to the time and resources required by regenerative MRP, it is usually run only once a week, typically at weekends. Net Change Planning In this method, the MRP system is continuously stored in the computer and an unplanned change causes only a partial re-explosion of the BOM for the parts affected by that change. Net change MRP can happen on a real-time basis, as the changes occur, or in batch mode, either nightly or hourly. Bottom-Up Replanning In this method, the materials planner has control over the changes. There are two basic methods used in bottom-up replanning - pegged requirements and firm planned orders. © Copyright Leading Edge Training Institute Limited
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Detailed Scheduling and Planning Pegged Requirements Pegging, as it is often called, allows the planner to identify the sources of demand for a particular component's gross requirements. The gross requirements may be the result of the demand from a parent part, from an independent demand in the MPS, or from a demand for stock or spares. Pegging is very useful for materials planners because if a problem arises due to a materials shortage, machine downtime, or quality issue, the planner can look at each level of stock that will be affected and, ultimately, the parent part and customer order. This information allows the planner to make an informed decision about what to do. Actions include cancelling, rescheduling, or putting pressure on the manufacturing process to speed up an order. Another alternative would be to meet with the production manager to arrange for additional capacity. Firm Planned Orders Another method of bottom- up replanning is using firm planned orders. Sometimes, there is a need to override the MRP system by either changing the quantity or timing of the order. For example, a planner may need to change the timing in order to rush through an order for a particular valued customer. It may be that orders for a particular component or raw material need to be rescheduled outside of the rules set up on the MRP system. The planner uses firm planned orders to make such changes. However, planners must be aware that an MRP system will not change firm planned orders. The golden rule must be to focus on elimination of problems without overriding the system. Constant changes will be difficult to eradicate in the long run. Action Messages, Exception Reports, and Replanning Action and exception reports can be used to determine which orders and inventory items need attention. MRP automatically reschedules planned orders but it does not have the power to change scheduled receipts and firm planned orders. Where this is necessary, MRP generates an action message, suggesting the changes that are necessary to the planner. External Changes to MRP Much of the data that is input to MRP is subject to change, not just the demand data. Changes may come from things like engineering change orders, delivery issues, bills of material, or lot sizes. The planners that use and maintain the MRP system must respond to these external changes. They may also revise material planning data such as safety stocks, safety lead times, lead times and scrap factors. 2. Which of the following is used to trace the effects of shortage in a particular item through to end products? A. Exception report Review Q



B. Action Report C. Pegging report D. Planned order report
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Detailed Scheduling and Planning Release of Purchase Requisitions MRP can also be set up to release purchase requisitions, production orders, POs, or delivery schedules against an established call-off order, depending on your business requirements. Call-Off Order - A call-off order is a PO that is placed to cover an approximate quantity of a component over a set period of time. Call-offs or deliveries are made against this PO. Purchase Requisitions – In some organizations, these may require approval by the buyer or planner before they are converted to POs for the parts concerned. POs – If these were released automatically by the MRP system, it would mean that the buyer or planner would have no say in the purchasing decision and POs would be sent automatically after a MRP run. This functionality would require complete confidence in the accuracy of the BOM, MPS, and any other planning variables. 3. Which is the best description of the generation of a PO in MRP? A. MRP does not actually generate POs. It suggests planned orders, taking into account requirements, safety stock, allocations, and scheduled receipts. Review Q



B. MRP generates POs by calculating the net requirements (taking safety stock, allocations, and scheduled receipts into account) and applying the lead time offset. C. MRP provides POS to cover an approximate quantity of material over a set period of time D. All POs, their dates and quantities, are generated by the planner, independently from MRP



Pegging Pegged requirements provide the ability to trace an item’s gross requirements to the various parent items that generated the demand. Single Level Pegging Single- level pegging only goes up one level to find the immediate parent item rather than continuing up the tree to the eventual product. For example, where the following bill of material is in use, single-level pegging for item E would go up only as far as level 1 (to item B).



Single- level pegging is useful for resolving mismatches between demand and supply. Such mismatches should be solved as low in the product structure as possible. Full Pegging Full pegging is useful in engineer-to-order and make-to-order environments or where products have few common components. It enables all requirements to be traced back to MPS © Copyright Leading Edge Training Institute Limited
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requirements and provide a series of opportunities, or last chances, to solve imbalances between demand and supply. Full pegging is often impossible in make-to-stock environments where netting takes place at several levels, combining requirements for multiple orders into a single demand figure for the item. Pegging Reports In single-level pegging, only the direct parent of the item, the next level up, is shown. In contrast, full pegging reports lead to the eventual product or finished item. Examples of singlelevel and full pegging are shown below. Single Level Pegging



Full Pegging



Component



Period



Quantity



Source



Component Period



Quantity



Source



25



1



300



Part N



25



1



300



Prod 1



1



150



Part S



1



150



Prod 2



2



400



Part N



2



400



Prod 3



3



100



Part S



3



100



Prod. 2



3



150



Part N



3



150



Prod 3



3



100



Part T



3



100



Prod 3



Where-Used Lists A where-used list displays the quantity of every parent item needed to produce one unit of a given component. These are useful to design engineers as they can help calculate the effect of a component change on parent items, showing which parent items will be effective. Where-used lists may be single and multilevel. 4. Which of the following methods involves a fresh analysis of MPS and re explosion of all BOMs? A. Pegged Requirements Planning. Review Q



B. Net Change Planning C. Capacity Requirements Planning D. Regenerative Planning



Firm Planned Orders MRP calculates a planned order quantity and release date and continually revises all planned orders as net requirements change. Occasionally, the planner must override MRP logic to smooth out a ‘nervous’ MRP system which is changing too often. Planned lead times and quantities need temporary modification for some orders, so an allowance is made to override MRP logic by setting the status of a planned order to ‘firm’. When a planned order has been made firm, the due date, release date and quantity are frozen from the MRP system and cannot be changed automatically by MRP logic. Additionally, MRP does not allow more than one planned order into the frozen period. MRP explodes firm planned © Copyright Leading Edge Training Institute Limited
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Detailed Scheduling and Planning orders to determine gross requirements at lower levels in the same manner as conventional planned orders. Firm planned orders have the following advantages: They provide the ability to freeze the quantity, due date and release of an order They allow planners to smooth a nervous MRP system They enable a planner to modify lead times as required For example, the following grids show the impact of scheduling a firm planned order. MRP logic schedules planned order releases in periods 2, and 5 for 160 and 80 units respectively. There is a gross requirement for the item of 100 units in period 4 but the material needed to produce the item will not be available until period 2 and, currently there is only enough to produce 100 units of the item. Item



Technique : Order Quantity



80



Allocated Qty



B



Safety Stock



1 Gross Requirements



60



Scheduled Receipts



60



80



Item



160



1



2



Gross Requirements



60



Scheduled Receipts



60



60



60



60



3



4



5



100



6



7



Net Requirements



100



80



100



80



Planned Order Receipts



Lead Time (wks)



2



Planned Order Releases



60



60



8



9



80



0



1



9



80



Projected Avail.



Low Level Code



8



80



160



Planned Order Releases



B



100



7



20



2



Safety Stock



6



100



Lead Time (wks)



Allocated Qty



5



Net Requirements Planned Order Receipts



80



4



60



1



Order Quantity



3



Projected Avail.



Low Level Code



Technique :



2



100



80



Table 2 Impact firm planned order on MRP calculations



The planner may reduce the planned lead time of the item to one period, reschedule the planned order release to period 3 and change the planned order from 160 to 100 units. This is often fine with most items, where, once the minimum order quantity has been reached, the order amount can increase in smaller multiples of 10 or 20 for example. The firm planned order ensures these changes are maintained in the system. MRP will not change the quantity of date of the firm planned order during replanning. In addition, the planner uses a time fence through periods 2 to 4 which overrides MRP logic and does not allow additional planned orders during this period.



Planning Parameters MRP requires a number of items of information for each inventory item. These include lead time, lot size, quantity of safety stock, and safety lead time.
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Detailed Scheduling and Planning Lead Time Manufacturing lead time (including queue, setup, run, wait, and move times) is required by MRP to calculate order releases. The shorter the lead time the better, as this will result in more efficient levels of work-in-process and on- hand inventories. It will also reduce the planning horizon and improve forecast accuracy at the point where items must be ordered. The only part of manufacturing lead time that adds value is the run time. All other elements of the lead time should be reduced or eliminated as much as possible. Sometimes this is not possible. For example, setup times are often an essential part of production runs. Set up time is the time from the last good piece produced from a prior run to the first good piece of the next run. Queue Time Often, the queue time is the largest component of manufacturing lead time. This includes time spent waiting for processing at various work centers. Queues decouple work centers and help to ensure that bottleneck work centers operate at maximum throughput. An order’s queue time will increase or decrease in line with its priority. If it is low on the list of priorities, it may be left waiting a considerable time in an unfinished state while more urgent orders are completed. Plant Layout Plant layout has a great impact on wait and move times. If operations are situated beside each other there will be no wait time or move time. The further items must move between operations, the greater the cost in both time and money. Lot or Batch Size Lot size is the amount of an item that must be purchased or bought at one time. Lot sizes may be chosen on the basics of economics. It is often cheaper per item to buy in bulk. This must be balanced against the cost of storing the item. Lot sizing must balance the savings to be made against the costs incurred through carrying excess inventory. Safety Stock Reserve stock, buffer stock, or safety stock, is a buffer of inventory over and above requirements, which is maintained to safeguard against unplanned demand. It provides protection against variations in customer demand, deliveries from suppliers, line stoppage due to machine breakdown, and other unforeseen circumstances. Safety Lead Time One way to guard against uncertainty in deliveries is the increase the lead time of an item. This leads to extra planned capacity, which will cover for variable delivery or demand. Receiving material early provides protection against late shipments or early needs. For example, ABC Beverages inflated the lead time on oranges by 1 day. This meant that they were in a position to respond to unforeseen increased demand for orange juice by starting production several hours earlier than planned as the oranges required for the juice had been received a day before the forecast need for them. © Copyright Leading Edge Training Institute Limited
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Detailed Scheduling and Planning 5. Which are methods of bottom-up replanning? A. Firm Planned Orders. B. Pegged Requirements Review Q



C. Regenerative planning D. Net change planning



MRP and Time Buckets Each period in an MRP grid is called a bucket. The length of time represented by the bucket will be set to suit the individual circumstances of each production facility. All planning buckets may represent the same period or they may vary. For example, the first 2 weeks of the planning horizon may be displayed as daily buckets, the following 6 weeks as weekly buckets, and the remaining buckets will cover a month.



MRP and Shop Calendars Some MRP systems use dates instead of time buckets. However, this can cause some problems. The regular Gregorian calendar in common use has 12 months of varying lengths. Add in holidays and weekends and the variations from month to month can be quite large. A specific calendar for planning, called a shop calendar, should be developed to overcome these problems. A shop calendar is concerned only with manufacturing days (M-days) and ignores holidays, weekends, shutdowns, and other non-productive days. The shop calendar labels each working day with a number, incrementing by one only when the following day is a productive one. It is superimposed on the Gregorian calendar as in the example below:



32



2



3



4 144



x



33



9



10 144



34



16 144



35



23



36



30 144



144



6



12



18 144



144



14



144



x



15 x



21



144



27 144



8 x



144



20



26 144



144



13 144



19



25



7



144



144



144



24 144



11



144



17



5 144



x



22 x



28



x



29 x



x



31 144



The X indicates non-productive days. Each productive day is consigned a consecutive number. The X may indicate a bank holiday, a weekend day, a plant shutdown for periodic inventory audit, or other such event that results in a stop in production. 6. Which statements about MRP parameters are correct? A. Queue time increases as order priority increases. B. Lot size calculation balances bulk buy discounts and inventory carrying costs Review Q



C. Reduced lead times result in smaller planning horizons D. Plant layout influences safety stock levels
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Detailed Scheduling and Planning What-If Simulations What-if analysis and simulation are tools used to validate alternatives to the material plan. Simulation uses a computer to mimic a process so that it can be visualized and analyzed in terms of performance such as cycle times, throughput capacity, and resource utilization. It is a low cost and low risk way to rearrange activities, resources or operation procedures. A great many approaches can be tried and tested in simulation without committing money and time to a physical test of such approaches. MRP may be used to simulate various scena rios, such as the reduction in lead time of a key component, or a change in the order quantity of a component. These changes may be input to the MRP system and then a run of the system will provide a material plan based on those runs. These material plans can be compared against existing plans to see if there are improvements to be gained by implementing the changes that have been tested. Simulation minimizes risks and is less expensive than pilot or prototype operations. In addition, it does not disturb no rmal plant operation and can provide very useful feedback on the effects of potential changes to the system.



Scrap, Yield and MRP Yield is the percentage of usable product that results from a production process, compared to the total amount that could be made if there were no scrap. Usually the production process wastes a certain amount of material. This means that the yield is less than 100%. So, for example, if a production run is provided with enough material to manufacture 100 items, but only manages to produce 96 usable items, the yield factor is 96%. Scrap is often unavoidable as it is residual from parts or product quantities that cannot be used again. For example, in the manufacture of clothes, scrap material will be left after the pattern pieces for each item of clothing have been cut out. The scrap is unlikely to be used for anything else as the pieces of material are small and uneven in shape. Scrap of this sort is usually treated as a percentage multiplier of the original issue quantity. For example, a 10 inch piece of steel tubing is used to provide 2 4 inch tubes for the final product. The remaining 2 inches becomes scrap: 20% scrap. Scrap can also be related to a specific unit quantity. For example, quality tests on incoming materials may result in the destruction of some of those materials. This type of scrap is associated with the lot, regardless of the actual quantity. When scrap is produced in a process, MRP increases the planned order release by the amount necessary to ensure sufficient usable items at the end of the production run. The yield and scrap factors have the following relationship: Yield Factor + Scrap Factor = 1 Scrap and yield factors are applied to the planned order release of the parent rather than the gross requirements at lower levels in the bill of material. For example, if the scrap factor of a process is 10% and the planned order receipt is 180 units, the following calculation shows the requirement: Planned order release = planned order receipt Yield factor © Copyright Leading Edge Training Institute Limited
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Detailed Scheduling and Planning Using the above figures, the yield factor is 0.9 or 90% so the planned order release is 180 divided by 0.9 which gives 200.



Integrating MRP with Other Systems (Closing the Loop) When MRP information is input into the next level for planning and scheduling, plans can be executed. As a result of the execution of these plans, further information will be available, such as revisions to actual lead times, changes in scheduled receipt delivery dates, bill of material changes, lot size changes, modifications to scrap and yield factors, etc. This information can be fed back into the MRP system. When MRP interacts in this way with other systems, there is a loop between MRP, scheduling and planning. MRP requires a lot of time and attention and a great deal of valid and accurate information. When valid lead times, safety stocks, lot sizing and other parameters are input, MRP is efficient. Another important factor is the timely processing of transactions, for example, ensuring inventory material no longer required on the production floor is rapidly returned to stock with the accompanying necessary transactions. Without efficient timely transactions and accurate information, MRP will be inefficient. The information required by MRP must be provided by many different personnel and derived from a number of sources. Those responsible for providing such information usually include the master planner, process and design engineers, inventory analysts, finance and quality personnel. The information they provide will be important for MRP, Capacity requirements planning (CRP), purchasing, production floor management, and other activities. Capacity Requirements Planning (CRP) CRP is important to validate the material plan. There must be sufficient capacity to process the material in the material plan. The activities of detailed scheduling and planning link closely with other business functions, such as engineering, inventory management, productio n, purchasing, and sales functions. Effects of MPS changes on MRP MRP plans are often affected by changes to the MPS. When the MPS is revised, due to capacity issues, the MRP and CRP must both be rerun to ensure the changes to the MPS have produced the desired effect. If the demand recorded in the master production schedule is inaccurate, the material plan will be a fantasy. Inventory levels will rise and customer orders will be unfilled. However, it is also important to ensure that imbalances in the material plan that arise from the MPS are fed back to the master scheduler.



Effects of Engineering changes on MRP Changes made by the engineering department to the build of a product will also affect MRP as they will change the relationships between items in the BOMs. Ideally, engineering changes should be planned well in advance and phased in with the minimum possible disruption. Engineering changes must be made with consideration for stock balances to ensure a stable and cost effective change over. This may not always be possible. For example, if a company is responding to a serious identified safety or quality issue, or to changes in government regulations, the change may have to be implemented immediately. © Copyright Leading Edge Training Institute Limited
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Clear and accurate bills of material are of paramount importance in MRP planning. Operations scheduling and planning must coordinate product revisions and BOM revisions with engineering. Run-out dates for parts that will undergo engineering changes must be jointly planned by engineering, scheduling and planning functions to ensure old components are raw materials are depleted where possible, except where immediate changes are required due to health or safety reasons. Effects of Production Planning on MRP Production planning produces planned orders and capacity adjustments for purchasing, production and sales. However, there is feedback from these activities. Cycle counting may change item on hand balances. Scrap factors and lot sizes may change. The MPS should reflect changes from the customer, from MRP, or from CRP. Supplier and production problems change scheduled receipts. MRP relies on accurate inventory records. Material plans are the keystone of inventory management. As MRP is responsible for planning work orders and purchase orders, ensuring that purchased materials and parts are available in the correct amounts when required, it is essential that inventory data, such as changes to scheduled receipts, is fed to the MRP system in an accurate and timely manner. Future MRP Developments Current trends indicate that the future of operations scheduling and planning will be to extend material planning enterprise-wide in the supply chain. Sharing plans for purchased material with suppliers and transportation plans with distributors will provide mutual benefits to all concerned. Additional benefits will accrue when companies are able to use their customer’s material purchasing plans also.
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Unit 2



Detailed Scheduling and Planning Summary This lesson explored how to maintain a valid material plan using material requirements planning. It looked at how the outputs of MRP are used to decide on the placement of work orders and purchase orders and outlines the influence of planning parameters on MRP and identified ways in which MRP outputs affect other systems. The lesson also looked at how to replan by configuring an MRP rerun. You should be able to: Explain how MRP logic extends time-phased order point and distribution requirements planning Differentiate between the MRP outputs of exception messages, actions and pegging reports Explain the MRP process required to plan a purchase order, calculating the quantity and due date Explain methods of reconciling demand and supply mismatches in MRP (bottom- up replanning, expediting, de-expediting Describe how to use firm planned orders and pegging with MRP to manage a material plan Identify the effects of planning parameters on MRP results Explain the benefits of ‘what- if’ MRP scenarios in future planning Describe the way in which MRP handles scrap and yield Describe the interactions between MRP and other systems in a manufacturing resources planning (MRP II) environment



Further Reading Introduction to Materials Management, JR Tony Arnold, CFPIM, CIRM and Stephen Chapman CFPIM 5th edition, 2004, Prentice Hall APICS Dictionary 10th edition, 2002 Manufacturing Planning and Control Systems, Vollmann, T.E.; W.L. Berry; and D.C. Whybark 5th edition, 2004, McGraw-Hill Production & Inventory Management, Fogarty, Donald W. CFPIM; Blackstone, John H. JR. CFPIM; and Hoffmann, Thomas R. CFPIM 2nd edition, 1991, South-Western Publishing Co., Cincinnati, Ohio
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Unit 2



Detailed Scheduling and Planning Review The following questions are designed to test your recall of the material covered in lesson 2. The answers are available in the appendix of this workbook.



7. If the yield factor of a production process is 0.95, what amount of product must be manufactured to ensure a yield of 100 items? A. 95 B. 100 C. 101 D. 106 8. Which is the most accurate description of a shop calendar? A. Working days are numbered consecutively, non-working days are ignored B. Working days are numbered consecutively and these numbers are superimposed on the Gregorian calendar C. Each week of the Gregorian calendar is numbered and given equal weight in production planning D. A detailed list of operation start dates and due dates presented in calendar format. 9. MRP is reliant on: A. Accurate inventory records B. Accurate demand records from MPS C. Regular engineering changes D. Effective production scheduling 10. In the month of June a product sells 300 units. The product in question has an annual demand of 2400. What is the seasonal index for this product for June ? A. 1.0 B. 1.5 C. 1.75 D. 2.0 11. Which is the best description of forecast bias? A. A forecast has a persistent tendency to err in a particular direction B. The standard deviation is consistently positive C. The mean absolute deviation (MAD) = the forecast error D. The sum of the errors is less than the MAD © Copyright Leading Edge Training Institute Limited
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Detailed Scheduling and Planning 12. Tracking forecast accuracy is useful for A. Monitoring the quality of the forecast B. Determining the variation in the production plan C. Measuring whether the schedule is being met D. Measuring the material plan
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Unit 2



Detailed Scheduling and Planning What’s Next? Lesson 2 covered a variety of techniques and tools that can be used to improve forecasting. At this point you have completed two of the 10 lessons in Unit 1. You should review your work before progressing to the next lesson which is: Supply Chain Management Basics – Lesson 3 Master Planning.
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Unit 2



Detailed Scheduling and Planning Answers to Review Questions 1. A & D TPOP fulfils forecast demand for items by means of order point replenishment. Time-phased order points help maintain valid open order due dates, provide planned orders for each item and gross requirements for the components of an item. Distribution requirements planning, and its extension, DRP uses a time-phased order point approach and MRP logic at branch warehouses. 2. C MRP does not release POS automatically as this would mean that the planner or buyer would not have any input in the purchasing decision. Unless there is complete confidence in the accuracy of each BOM, the MPS and other planning variables, this is not desirable. However, after calculating net requirements, MRP does recommend planned orders. It calculates the quantity by examining the net requirement and lot size information. It then takes into account the lead time to suggest the appropriate order release date. 3. B Extrinsic forecasting relies on external factors. An extrinsic forecast is based on external factors that will influence demand. For example, the number of new houses built will impact on the demand for flooring. Extrinsic forecasts are useful for large aggregations such as total company sales. 4. D Regenerative planning completely rege nerates the MRP by looking again at the MPS and reexploding all BOMs. This ensures that all changes that occurred since the last full re-run of the MRP are incorporated accurately. However, this is an extensive and time consuming process that is typically run only once a week. Net change planning causes only a partial re-explosion of the BOM. The planner can also use pegged requirements reports to decide on an alternative course of action or use firm planned orders to override the MRP system. 5. A and B Pegged Requirements and firm planned orders are used by planners in bottom- up replanning, while regenerative planning and net change planning are examples of top-down planning. . 6. A and C Reduced lead times reduce the planning horizon and increase forecast accuracy. Queue times are inversely proportional to order priority: the higher the order priority, the lower the queue time for that order. Lot size is calculated by determining the optimum balance between inventory carrying costs, ordering costs and bulk buy discounts. . 7. D The required production amount is calculated by dividing the net requirement by the yield factor (100 divided by 0.95). As the result is greater than 105 it is rounded up to the nearest whole unit. 8. B As the regular Gregorian cale ndar has months of varying length, the difference in production days per month, taking into account holidays and other non-productive days, can be quite large. A shop calendar is used to assign each production day a consecutive number. Only these days are factored into the overall planning process. © Copyright Leading Edge Training Institute Limited
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Detailed Scheduling and Planning 9. A and B MRP is reliant on accurate MPs demand data, accurate BOM information, accurate inventory management and efficient communication of engineering changes.
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Detailed Scheduling and Planning Glossary Term



Definition



Action messages An output from MRP that identifies the need for action to correct a current or potential problem, specifying the action required. bill of material (BOM)



A list of all subassemblies, intermediates, parts, and raw materials needed for a parent assembly, with the required quantity of each. It is used with the MPS to determine items that must be ordered. Synonyms: formula, recipe.



Bottom-up replanning



The process of using pegging data to solve a problem with material availability identified in MRP. The planne r uses pegging data to evaluate the effects of possible solutions to the problem such as compressing lead time, cutting order quantities, using a substitute item or changing the master schedule.



Call-off order Capacity The function of identifying, measuring and adjusting limits of capacity. CRP is requirements the process of calculating to a fine degree of detail the amount of labor and planning (CRP) machine resources needed to implement the production plan. Inputs to CRP include open shop orders and planned orders in the MRP system. While roughcut capacity may show sufficient capacity overall to execute the MPS, CRP may identify capacity issues during specific time periods. Distribution Requirements Planning



The function of identifying inventory replenishment requirements at branch warehouses. This uses a time-phased order point approach where planned orders at the branch warehouse level are exploded, using MRP logic, to become the gross requirements for the supplying plant or warehouse. Multilayered distribution networks can continue this logic through the various levels of warehousing. The demand on the supplying sources is dependent demand. In a more general sense, the term is used to indicate inventory replenishment calculations based on planning approaches such as period order quantities or lot- for- lot replenishment as well as the time-phased order point approach.



Distribution The extension of distribution requirements planning into the planning of key Resource resources in a distribution system, such as warehouse space, work force, Planning (DRP) money, transport vehicles, etc. Engineering change



A revision to product design to modify or correct a part, requested by customers, quality control, or other department within the organization.



Exception reports



A report that lists items that deviate from the plan



Expedite



To rush or chase production or purchase orders that are needed in less than the normal lead time
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Firm planned orders (FPOs)



A firm planned order is a planned order in MRP that has been frozen by the planner so that its quantity and/or due date cannot be changed automatically by the MRP system. The FPO option helps planners to respond to material and capacity problems by firming up selected planned orders. FPOs are the usual method of entering master production schedule parameters.



Full pegging



The ability of a system to automatically trace requirements for a component up to the ultimate end item, customer, or contract number. Sometimes referred to as contract pegging.



Gross requirements



The total independent and dependent demand for a component before on-hand inventory and scheduled receipts for that item are taken into account.



independent demand



Demand for an item that is unrelated to the demand for other items. Examples include finished goods and service part requirements.



lead time



Lead time is the span of time required to perform a process.



Lot size



The amount of an item ordered from a plant or supplier or issued as a standard quantity to the production process. Also called order quantity



master The anticipated build schedule for those items assigned to the master production scheduler. The master scheduler maintains this schedule and it drives material schedule (MPS) requirements planning. It specifies configurations, qua ntities and dates for production. Material requirements planning (MRP) Nervous MRP



A characteristic where minor changes in higher level records (such as level 0 or 1 in a BOM) or in the MPS cause significant timing or quantity changes in lower level (le vel 5 or lower) schedules and orders



Net change



A process of replannning MRP in which the material requirements plan is continually retained in the computer and whenever a change is needed in requirements, open order inventory status or bill of material, a partial explosion and netting is made for those parts affected by the change. Items unaffected by the change are not replanned



Netting



The process of calculating net requirements by weighing scheduled receipts and on-hand inventory levels against gross requirements and allocations



Open order



A released work order or purchase order



Pegged requirements



Requirements that display the next- level parent item as the demand source
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Pegging



A method, used in MRP and MPS, of identifying the source of gross requirements of an item by tracing back to the originating parent items



Planned order



A suggested order quantity, release date and due date created by the netting process in MRP. In some cases, a planned order may be created by the master scheduling module. Planned orders are created by computer and exist only within the computer. They may be changed or deleted if conditions change. Planned order releases are used to calculate gross requirements for items at the next level of the BOM.



Purchase order (PO)



A purchaser’s formal request for material from a supplier, stating the name, part number, quantity, description, price, payment terms, discounts, date required and other parameters needed by the supplier to fulfill the order.



Purchase requisition



An authorization to the purchasing department to purchase specific materials in specified quantities in a specified time.



Queue time



The length of time a job spends waiting before setup and run time in a given work center. Queue time is part of lead time, often accounting for as much as 90% of lead time



Regenerative replanning



Also known as regeneration MRP, an approach where the master production schedule is totally reexploded down through all bills of materials to maintain valid priorities. New requirements and planned orders are completely regenerated or recalculated.



Safety stock



A quantity of material maintained in inventory to guard against fluctuation in demand or supply. At the master production scheduling level it refers to additional inventory and capacity planned to guard against errors in the forecast.



Scrap



Material that does not meet specification and is difficult to rework



Scrap factor



A percentage factor in the product structure used to increase gross requirements to take into account losses that may occur in the production of the item. Scrap is material outside specifications which cannot be reused or reworked.



Shop calendar



Also known as a manufacturing calendar, this is a calendar used in inventory and production planning functions that assigns consecutive numbers to working days and ignores non-working days such as weekends or bank holidays. This helps in the planning and scheduling of work as it considers only available work days.



Single-level where -used



This is a list of each parent item for a component. The list is compiled using a technique known as implosion



Time bucket



The number of days of data summarized into a columnar display. A weekly time bucket would contain all of the relevant data for one week.
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Time-phased order point (TPOP)



A planning logic similar to MRP used for independent demand items where the gross requirements are forecast. Time periods form the basis of the timephased order point approach.



work order



An order to the machine shop for tool manufacture or equipment maintenance or an authorization to start work on an activity or product.



Yield



The ratio of usable output from a process compared to the inputs of that process
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