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PRODUCTION MANAGEMENT PART 2 MRP method David CHEN IMS-LAPS, Université Bordeaux 1



MRP method
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MRP – Example chair Orlicky’s principle: • Independent demands => Estimate • Dependent demands => Calculate



Problem : Produce 500 chairs for October 1st What and how many raw materials to be purchased ?



Bill of Materials (BOM) Back Supports



Cross Bar Side Rails Seat Legs



Cross Bar MRP method
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Material Requirements Planning (MRP) Materials



requirements planning (MRP) is a means for determining the number of parts, components, and materials needed to Quantity produce a product



MRP



provides time scheduling information specifying when each of the materials, parts, and components should be ordered or produced Dates



“Get the right materials to the right place at the right time.” MRP method
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MRP - EVOLUTION MRP (1965) : MRP0 Material Requirement Planning => Net requirements calculation (raw materials) MRP closed-loop (1971) : MRP1 Same objective than MRP0 + Capacity requirements planning



+ Load calculation



ERP MRP II MRP Closed loop



MRPII (1979) : MRP2 Manufacturing Resource Planning => Multi-level Planning



MRP



ERP (After 1995) Enterprise Resource Planning => Concerns all the functions of the enterprise Product family +Finished product +Aggregated loads MRP method



Material +part 4



Position of the production management methods (GRAI grid / GRAI methodology) Function Level



Manage products



Plan



Long term Medium term



Short term



Manage Resources



MRPII MRP0 Inventory Management KANBAN



MRPI



Shop floor scheduling



MRP method
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PLANIFICATION DES BESOINS MRP Model Production Plan (End items)



Bills of Materials Item file



Materialrequirements requirements Material planning planning



Purchasing Orders (PO)



Inventory record file Work-InProgress



Manufacturing Orders (MO)



=> Determine the needs of raw materials and components to realize finished products



MRP method
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MRP – EXAMPLE OF CALCULATION BOM PROBLEM STATEMENT



Item file



A



1



2



a



b



1



M



A



Finished product, Lead time = 5 days



a



Component manufactured, lead time = 5 days



b



Component purchased, lead time = 10 days



M



Raw material purchased, lead time = 10 days



Gross requirement CALCULATE THE QUANTITY



a b M



=5 = 10 =3



Stock available 2 0 0



Inventory file : a=2; b=0; M=0 Work In progress = 0



Net requirement 3 10 3



Quantity Order 3 10 3 20/01



15/01



10/01



05/01



01/01



Production Plan: 5 A for Jan. 20th



ASSEMBLE PURCHASE



CALCULATE THE DATES



PROPOSE ORDERS



3



M



MANUFACTURE



PURCHASE



3



a



10



b



5



A



N° MO /PO



Reference



Quantity



Planned order release



Planned order receipt



MO01



a



3



10/01



15/01



PO01



M



3



01/01



10/01



PO02



b



10



05/01



15/01



MRP method
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Rules for lot sizing (1) 1° Rule: "Lot for Lot" Principle : Order proposed (quantity) = Net Requirement Example : lead time = 1 week Period



W1



W2



W3



W4



Lot sizing rule: LFL



Gross requirement



100



200



250



Lot size: 1



Projected Stock : 0



0



0



0



Lead time : 1week



Net requirement



100



200



250



Safety stock : 0



Planned order receipt



100



200



250



200



250



Planned order release



100



W5



Advantage: minimize the stock (zero stock) Inconvenience: number of launching (release) high MRP method
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Rules for lot sizing (2) 2° Rule: "Multiple lot" Principle : Order proposed must be multiple of the lot size Example : lead time = 1 week, lot size = 30 Period



W1



W2



W3



W4



Lot sizing rule: ML



Gross requirement



100



200



250



Lot size: 30



Projected Stock : 0



20



0



20



Lead time : 1 week



Net requirement



100



180



250



Safety stock : 0



Planned order receipt



120



180



270



180



270



Planned order release



120



W5



Advantage: small stock volume (but more than the case lot for lot) Inconvenience: number of launching still high MRP method
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Rules for lot sizing (3) 3° Rule “Coverage" Principle: Order must cover the requirements of a fixed period Example : lead time = 1 week, lot size = 50, coverage period: 3 weeks Period



W1



W2



W3



W4



Lot sizing rule: coverage



Gross requirement



100



200



250



Lot size: 50



Projected Stock : 0



450



250



0



Lead time : 1 week



Net requirement



100



200



250



Safety stock : 0



Planned order receipt



550



Planned order release



W5



550



Advantage: number of launching decreases Inconvenience: the stock increases MRP method
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Rules for lot sizing (4) 4° Rule: “Fixed quantity" Principle : Order proposed is equal to a fixed quantity Example : lead time = 1 week, Fixed quantity: 300 Period



W1



W2



W3



W4



Lot sizing rule: Fixed qty



Gross requirement



100



200



250



Lot size: 300



Projected Stock : 0



200



0



50



Lead time : 1 week



Net requirement



100



250



Safety stock : 0



Planned order receipt



300



300



Planned order release



300



W5



50



300



Advantage: simple to use Inconvenience : the stock increases MRP method
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Lot-Sizing in MRP • Lot-size is the quantity ordered/produced at one time • Large lots are preferred because: – Set up time long and inventory cost small – Annual cost of purchase orders less – Specific technical constraints



• Small lots are preferred because: – Lower inventory carrying cost – Reduced risk of obsolescence – Shorter cycle time to produce customer order



MRP method
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MRP Exercise inventory Item X A B C D



X A(2) C(3)



B(1) C(2)



On-Hand Lead Time (Weeks) 50 2 75 3 25 1 10 2 20 2



D(5)



Requirements Requirementsinclude include95 95units units(80 (80firm firmorders ordersand and15 15forecast) forecast)of ofXX in inweek week10 10



MRP method
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Example (Lot for lot) X LT=



X



Onhand



A(2)



B(1)



A LT= Onhand



C(3)



C(2)



D(5)



Item



On-Hand



Lead Time



X A B C D



50 75 25 10 20



2 3 1 2 2



Requirements Requirementsinclude include95 95 units (80 firm orders and units (80 firm orders and 15 15forecast) forecast)of ofXXininweek week 10 10



B LT= Onhand C LT= Onhand D LT= Onhand



Week: Gross requirements Scheduled receipts Proj. avail. balance Net requirements Planned order receipt Planner order release Gross requirements Scheduled receipts Proj. avail. stock Net requirements Planned order receipt Planner order release Gross requirements Scheduled receipts Proj. avail. stock Net requirements Planned order receipt Planner order release Gross requirements Scheduled receipts Proj. avail. stock Net requirements Planned order receipt Planner order release Gross requirements Scheduled receipts Proj. avail. stock Net requirements Planned order receipt Planner order release



MRP method
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2



3



4



5



6



7



8



9



14



10



Example (Lot for lot) X LT=2



X



A(2)



B(1)



C(3)



C(2)



D(5)



Item



On-Hand



Lead Time



X A B C D



50 75 25 10 20



2 3 1 2 2



Requirements Requirementsinclude include95 95 units (80 firm orders and units (80 firm orders and 15 15forecast) forecast)of ofXXininweek week 10 10



Onhand 50 A LT=3 Onhand 75 B LT=1 Onhand 25 C LT=2 Onhand 10 D LT=2 Onhand 20



Week: Gross requirements Scheduled receipts Proj. avail. balance Net requirements Planned order receipt Planner order release Gross requirements Scheduled receipts Proj. avail. balance Net requirements Planned order receipt Planner order release Gross requirements Scheduled receipts Proj. avail. balance Net requirements Planned order receipt Planner order release Gross requirements Scheduled receipts Proj. avail. balance Net requirements Planned order receipt Planner order release Gross requirements Scheduled receipts Proj. avail. balance Net requirements Planned order receipt Planner order release



MRP method
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2



3



4



5



6



7



8



9



50 50



50



50



50



50



50



50



50



45 90 75 75



75



75



75



75



75



0 15 15



15 45 25 25



25



25



25



25



10



10



35



0 20 20



20 40



45 10 10



25



0 35 35 40



40 40 100



20 20



20



20



20



20



0 80 80



80



15



10 95 0 45 45



SAFETY STOCK • Safety Stock Use depends on uncertainty of demand..... more uncertain the greater the need for safety stock 1 Gross requirement



2



3



4



5



5



6



10



7



Proj. stock : 25



Lead time : 3 d



Net requirement



3



Safety stock : 5



Planned order receipt



30



Planned order release



20



20



10



9



10



8



Lot size: 30



20



8



10



32



30



MRP method
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EXTENSION OF MRP CLOSED LOOP MRP (MRP-1) • • • •



Tests manufacturing orders for feasibility Utilizes routings to determine labor/machine loads If schedule feasible, recommends freezing If schedule overloads resources, points out processes that are overscheduled



Bills of Materials Stock



Requirement Planning



Capacity Planning



Manufacturing/purchasing orders MRP method
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Questions?



?!?



?!?



?!?



MRP method
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Structure simplifiée d’un MRP-2 Articles



Prévisions commerciales



Plan directeur Programme de production



Nomenclatures Postes de Charge /machines Gammes



Commandes clients et prévisions



Calcul des besoins nets OF Suggérés



OA Suggérés



Affermissement



Affermissement



OF Fermes



OA Fermes



Ordo et Lancement



Achats



OF lancés



Commandes fournisseurs



Déclaration



Réception



Listes ou données Actions Stocks



MRP method Expéditions
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