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PRODUCTION MANAGEMENT PART 3 MRPII method David CHEN IMS-LAPS, University Bordeaux 1



MRPII method



Multi-level planning (MRPII)



- Aggregate Production Planning (A.P.P) • Families of products - Master Production Scheduling (M.P.S.) • Finished products - Material Requirement Planning (M.R.P.) • Components and raw materials MRPII method



MRPII - ARCHITECTURE



Technical data



Aggregate Production Plan



Rough-cut RoughCapacity planning



Master Production Schedule



Rough-cut RoughCapacity planning



Material Requirement Planning



Detailed capacity planning



Execution and Control



MRPII method



Production data



Technical Data Describe the structure of production system :  the objects managed The items  the relations between the objects The bills of material  the means of production The work centers  the process of production The routings Their exactitude is fundamental



MRPII method



Production Data Describe the activities of production system : the commercial data => Customer orders => Sale forecasts the inventory data => Available stocks => Work in progress the production control data => Manufacturing orders => purchasing orders MRPII method



MRPII - OBJECTIVE MRPII, to answer the three following questions : WHAT ? • Finished products (reference) • Components & Raw materials (reference) HOW MANY ? • Manufacture (quantity) • Purchase (quantity) WHEN ? • Manufacture (dates of release and receipt) • Purchase (dates of release and receipt)



MRPII method



MRPII - DEFINITION M.R.P.II is a method to help manage globally the production:



 ENSURE the validity and update of technical data  CALCULATE the ideal date to release manufacturing and purchasing orders



 VERIFY the balance between the load and the capacity



 CONTROL the execution of manufacturing orders MRPII method



M.R.P. II – MANAGEMENT TOOL PLANNING TOOL * Anticipate needs in products and means PILOTING TOOL * Control the flow from suppliers to customers SIMULATION TOOL * Answer to the questions ‘What-if ? ’ COMMUNICATION TOOL * Between various functions of the enterprise MRPII method



The logic of MRPII Master Production Schedule



Not part of MRPII



Business Plan Sale Plan



Material Requirement Planning Load and Capacity planning



Budget Plan No Aggregate Production Plan No



Realistic?



Feedback



Yes



Purchase orders



Manufacture orders



Stock



Shop floor Follow-up



Realistic? Yes



Produce MRPII method



M.R.P.II – APPLICATION DOMAIN M.R.P.II applies well in:  Discrete



process  Repetitive production  Small and medium batch  Products having a lot of common parts  Production to forecasts MRPII method



1. Aggregate Production Plan (A.P.P.) The A.P.P. defines the orientation that enterprise to follow in the coming months or year; It is established per family of product according to the sale forecast, the desired production and inventory level; The A.P.P. is used for : - verify the balance ‘load /capacity’ - detect the bottlenecks - plan critical material /part purchase The A.P.P. is established between the Production, Purchasing and Commercial functions MRPII method



Aggregate Production Plan HORIZON of A.P.P. * Horizon > 4 x production lead time * Time unit : month or trimester * 5 to 20 families according to the companies EXAMPLE : Production lead time = 4 months HORIZON = 2 years J F M AM J J A S O N D



1



MRPII method



2



3



4



Aggregate Production Plan (ESTABLISH AN A.P.P.) Production policies: * Minimum inventory * Load leveling * Sub-contracting etc.



A.P.P. =



Sale forecasts



+



Desired Inventory level



MRPII method



-



On hand inventory



2. Rough-cut Capacity Planning: A.P.P. validation • List of aggregate operations on macro work centers; • List of critical operations on bottleneck resources



Aggregate Production Plan



List of aggregate production means;  List of critical bottleneck production means



Macro Routings



Rough-cut RoughCapacity planning







Macro Work centers



MRPII method



- Verify globally and approximately the balance between the load and capacity in order to validate the A.P.P. - The calculation is made in terms of trimester or month with respect to : • Macro Work centers (ex. factory, workshop) • Critical resources (bottlenecks)



3. Master Production Schedule (M.P.S.) Purpose: Translate the objective of A.P.P. into a realizable production schedule



Firm orders from known customers



Aggregate production plan



Forecasts of demand from random customers



Master production Schedule (MPS)



 Plans finished products and main sub-assemblies;  Horizon of M.P.S. must be longer than the global production cycle;  A ‘contract’ between Commercial service and the production;  Must meet the Aggregate Production Plan if this last one exists.  Two parts: frozen (day/week) and flexible (week/month) MRPII method



©The McGraw-Hill Companies, Inc., 2004



4. Rough-cut capacity planning: M.P.S. validation - At the level of A.P.P. the goal is to detect critical resource and/or determine possible investment; at the level of M.P.S. it is to engage the Production - The calculation of load at the level of M.P.S. is done with more precise and detail data than those used at the A.P.P. - At the level of A.P.P. *Time unit : month, trimester *resource: factory, workshop - at the level of M.P.S. *Time unit : week, month *resource: production line, cell MRPII method



5. Material Requirement Planning Independent demands – demands coming from customers and market => Can’t be calculated Dependent demands demands in components & raw materials needed to assemble finished products => Can and must be calculated



MRPII method



Finished product



E(1)



Material Requirement Planning  The MRP defines, according to independent needs (finished products), the dependent needs;  The MRP is fed by the Master Production Schedule located at the upper level;  The MRP proposes the MO/PO for fabrication and purchasing of items other than finished products;  The horizon of MRP should be longer than the lead time for purchasing and manufacturing of components;  The MRP can be used with or without MPS and with or without capacity planning MRPII method



MRPII Planning Horizons Rule: The horizon of a plan should be at least 2 times longer than that of the plan at higher level : H (i) > 2 x H (i(i-1) H=2 years A.P.P J F M A M J J A S O N D



1



2



3



4



H=1 year M.P.S H=3 month



EXAMPLE



M.R.P MRPII method



6. Detailed Capacity Planning Master Production Schedule Material Requirement Planning Detailed Capacity planning No



Realistic? Yes



 The objective is to validate M.R.P. and validate definitively the M.P.S.  In principle, the calculation is done for all work stations and machines (instead of macro work centers or critical resources), and with shorter time horizon and unit



MRPII method



Detailed Capacity Planning In case of overload, the possible actions are, for example :



Load leveling (Pushing back work) ? Increasing normal capacity: Extra hours ? Use of the personnel from other workshops ? Rerouting jobs to other machines / workshops ? Recruit temporary workers ? Sub-contracting ? MRPII method



Execution Control  Establish



the list of priority of MO to release (use of priority



rules)  Release MO (verify: availability of the RM, states of machines, technical documents, etc.)  Compare actual loads with planned ones, and adjust in case of overload  Follow-up of WIP and retroaction with MRPII the delayed MO  Declaration of production at the end of manufacturing, entry of MO in stock and end of MO (MO finished) MRPII method



MRPII - Status of Manufacturing Order An Order has 4 status: • Planned Order : proposition of orders not yet validated by load/capacity checking • Firm Order : Proposed orders after validation by load/capacity planning • Released Order: order in the course of execution in a workshop • Finished Order : order (production) finished and products transferred in stocks. MRPII method



Sale forecasts



Agg. Prod plan



MRP-2 MRPSummary



Master Prod Schedule



Items Bills of material



Material Req. planning



Work centers stations/machi nes Routings



Customer orders and sale forecasts



Planned MO



Planned PO



Consolidation



Consolidation



Firm MO



Firm PO



Shop Schedule Release



Purchase Supplier order



Released MO



Lists or data



Declaration



Reception



Actions Stocks MRPII method



Delivery



MRPII – SHORTCOMINGS  MRPII does not address how to determine lot size - Does not explicitly consider costs - Wide use of Lot for Lot in practice  MRPII systems do not inherently deal with uncertainty - User must enter these values –by item by production level - Typical use of "safety time“ rather than "safety stock“  MRPII assumes constant, known lead times - By component and part and production level - But lead time is often a function of order size and other activity  MRPII does not provide incentives for improvement - Requires tremendous amount of data and effort to set up - Initial values are typically inflated to avoid start up issues - Little incentive to correct a system “that works”



MRPII method



IMPEMENTATION OPTION [1] Aggregate Production Plan



Rough-cut Capacity Planning



Master Production Schedule



Rough-cut Capacity Planning



Material Requirement Planning



Detailed Capacity Planning



Shop Floor Scheduling MRPII + Shop floor Scheduling Release and follow up



MRPII method



IMPEMENTATION OPTION [2] (MRPII in shaded mode) Case where there are no product families or it is not possible to make sale forecasting in terms of product families Master Production Schedule



Rough-cut Capacity Planning



Material Requirement Planning



Detailed Capacity Planning



Execution Control



MRPII without A.P.P. MRPII method



IMPEMENTATION OPTION [3] (M.R.P.II without Manufacturing orders) Aggregate Production Plan



Rough-cut Capacity Planning



Master Production Schedule



Rough-cut Capacity Planning



Material Requirement Planning



Detailed Capacity Planning Customer Orders



KANBAN



MRPII + JIT MRPII method



Example



MRPII method



Example - Enterprise CYCLO  SME: 35 persons  Product: Bicycle (3 families of products)  Two workshops: machining and assembly  Objective: apply MRPII to perform planning o A.P.P.: Family man bicycle, Horiz.=6 months o M.P.S.: man bicycle 3 speeds, horizon=2 months o M.R.P.: Wheel M. 3sp, horizon=1 month



MRPII method



Product catalog - Bicycles - Three families of bicycles (man, woman, children) - Family bicycle man (3 speed, 5 speed, 10 speed)



Bicycle (1)



Handlebar (1)



Assembled frame (1)



Wheel (2)



Frame (1)



MRPII method



1. Aggregate Production Plan (A.P.P.) We are on the May 1st, the A.P.P. to work out on the horizon of 6 months (May to October) The sale forecast for the family man bike is known Objective of the stock for the end of October: 1200 Policy of A.P.P.: constant load whenever possible Period Sale forecast Firm order Desired stock Sale plan



1



3



4



5



6



7



8



9



10



7100 7300 7300 7300 7100 7100 7300 7300 7100 600 7100 7300 7300 7300 7100 7100 7300 7300 7700



1



Production plan Projected stock



2



2



3



4



5



6



7



8



9



10



7100 7300 7100 7300 7300 7300 7300 7300 7300 800



800



600



600



800 1000 1000 1000 1200



Production volume of the 6 months: 7300*3 + 7100*2 + 7700 = 43800 Production per month: 43800 / 6 = 7300 MRPII method



2. Rough-cut Capacity Planning Information We calculate the total load of the workshop of assemblage. The workshop has 18 operators An operator assembles in average 105 man bikes per week Technical data Macro resource: assembly shop (capacity: 18 operators) Macro routing: assemble: 105 products/week Calculate the load An operator can assemble in one month: 105*4 = 420 products Rough total load / month: 7300 (A.P.P.) / 420 = 17,4 operators The A.P.P. is therefore approved MRPII method



3. Master Production Schedule (M.P.S.) The family ‘man bike’ is composed of three finished products (3, 5 et 10 speeds) => We must establish 3 M.P.S., one for each finished product Period for the M.P.S. : week Multiple Lot = 150; Lead time = 1 week; initial on hand = 150, firm M.P.S. on 4 weeks



Period (week)



18



Item: m. bike 3 speed 300 Firm order Scheduled receipt 150 Projected stock (150) 0 Net requirement Planned order receipt Planned order release 450



19



20



21



22



23



24



25



310 130 320 320 280 280 280 140 10 310 450 450 Frozen zone MRPII method



140 310 450 300



120 180 300 300



140 160 300 150



10 30 140 270 150 300 300



Flexible zone



4. Consistency between A.P.P. and M.P.S. Let us assume now that three M.P.S. of finished products (man bike of 3, 5 and 10 speeds) are established. They are given in the picture below for May. Study the consistency between the A.P.P. and M.P.S.



MPS Bike M. 3sp MPS Bike M. 5sp MPS Bike M. 10sp



week 18



week 19



450 1000 300



0 1200 900



May week 20



450 1100 0



Remark: the total of the three M.P.S. of May is: 7450 The gap between A.P.P. and M.P.S. is: (7450-7300) / 7300 = 2% This gap is acceptable (We often tolerate 5%). MRPII method



week 21



300 1000 750



5. Rough-cut Capacity Planning Assembly workshop (18 operators): An operator realizes 75 products per week for bike 3 speeds, 100 for 5 speeds et 150 for 10 speeds. MPS MPS Bike M. 3sp MPS Bike M. 5sp MPS Bike M. 10sp



week 18 450 1000 300



week 19 0 1200 900



Load planning MPS Bike M. 3sp MPS Bike M. 5sp MPS Bike M. 10sp Load/week./shop



week 18



week 19



6 10 2 18



0 12 6 18



May week 20 450 1100 0 (150) May week 20



6 11 0 17 (18)



Remark: Overload the week 21 => Load leveling: MPS 10sp. 150 week 20; 600 week 21 MRPII method



week 21 300 1000 750 (600)



week 21



4 10 5 19 (18)



6. Material Requirement Planning We calculate the item « Wheel » for man bike 3 speeds Periods



MPS



Item: Bike man. 3 speed Firm order Scheduled receipt Projected stock (150) Net requirement Planned order receipt Planned order release



18 300 150 0



19



20



21



MRP



Item: Wheel bike man 3 speed Gross requirement Scheduled receipt Projected stock (60) Net requirement Planned order receipt Planned order release



24



25



130



320



320



280



280



280



140 310 450



10



140 310 450 300



120 180 300 300



140 160 300 150



10 140 150 300



30 270 300



450



450



18 900 1000 160



23



310



Frozen zone Periods



22



19



20



Flexible zone 21



0



900



600



160



660 340 1000



1000



260 740 1000 1000



MO100



MO110



Multiple lot = 1000; Lead time = 1 week Work In Progress W18 = 1000 MRPII method



7. Detailed Capacity Planning Routing of the item WHEEL for man bike 3 speeds N°phase 10 20 30 40



Operation assembly control test rectification



Work station WS-1 WS-2 WS-3 WS-4



Set up time. 0,5h 0,5h 1h 1h



Process time 0,2h 0,05h 0,03h 0,02h



Calculate the load of work station WS-4 Load (WS-4) = 1 + 0,02*1000 = 21h WS-4 Wheel M 3 speed Wheel M 5 speed Wheel M 10 speed Load/week./station



week 18



week 19



week 20



week 21



0 10 5 15



21 10 5 36



21 8 10 39



0 8 15 23



WS-4 Net capacity Load Rate load/capa.



week 18



week 19



week 20



38 15 39%



38 36 95%



Remark: overload the week 20 MRPII method



38 39 103%



semaine 21



38 23 61%



SUMMARY OF THE EXAMPLE Objective



Horizon



Time unit



Aggregate Production Plan



Forecasts per family



H = 6 months



TU = 1 month



Rough-cut Capacity plan



Validate A.P.P



H = 6 months



TU = 1 month



Master Production Schedule



Firm prod plan H = 2 months Finished prod.



TU = 1 week



Rough-cut Capacity plan



Validate M.P.S



H = 2 months



TU = 1 week



Material Req. planning



Needs on Compo. & RM



H = 1 month



TU = 1 week



Detailed Capacity plan



Validate MRP & MPS



H = 1 month



TU = 1 week



MRPII method



Product



Resource



Remark



3 A.P.P 1 APP/family



Family bicycle man Assembly shop



Global routing Average time 3 MPS 1 MPS/FP



Finished product bicycle M. 3sp Assembly shop



Global routing Detail time 1 MRP per compo. & RW



Wheel, frame, Handlebar... Work station Ex. WS-4



Detail routing Precise time
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MRP II case study LAZUREX 

This shop is composed of a raw material stock, a machining work station and a stock for manufactured parts. MRPII CASE STUDY. 5. - Assembly shop. This shop ...
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MRP-T406 

Please read this OWNER'S MANUAL thoroughly to familiarize yourself with each control and function. We at ..... dichos agujeros, y asegÃºrelo con cuatro tornillos.
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MRP-T406 

(con referencia a la potencia nominal) ... salida de potencia nominal) ... PriÃ¨re de lire attentivement ce MODE D'EMPLOI pour se familiariser avec chaque ...
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MRP-T306 

(par rapport Ã  la puissance nominale) ... PriÃ¨re de lire attentivement ce MODE D'EMPLOI pour se familiariser avec ..... (con referencia a la potencia nominal).
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MRP-T306 

AprÃ¨s avoir effectuÃ© l'installation et connexions, vÃ©rifier les points suivants: a) ...... Rear Speakers j. Front Speakers k. Connector l. Speakers m. Head Unit, etc. n.
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MRP-T306 

Sep 26, 1997 - Please read this OWNER'S MANUAL thoroughly to familiarize yourself with each control ..... dichos agujeros, y asegÃºrelo con cuatro tornillos.
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MRP-T406 

Using the amplifier as a template, mark the four screw locations. 2. Make sure there are no objects behind the surface that may become damaged during drilling.
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MRP-F300 - Datatail 

prolongÃ©e ne doivent Ãªtre exploitÃ©es qu'Ã  l'arrÃªt com- plet du vÃ©hicule. ...... THE USE OF THE PRODUCT, BUS FARES, CAR RENTALS OR. OTHERS COSTS ...
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MRP-M850 - Alpine 

LES BILLETS D'AUTOBUS, LA LOCATION DE VOITURES ET TOUS ... ALPINE ÉLECTRONIQUE DU CANADA, INC., 777 Supertest Road, Toronto, Ontario M3J ...
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MRP-M350 - Alpine 

7300 Warden Ave., Suite 203, Markham,. Ontario L3R 9Z6, Canada. Phone 1-800-ALPINE-1 (1-800-257-4631). A L P I N E E L E C T R O N I C S F R A N C E S .
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MRP-M850 - Alpine 

7 Aussi prÃ¨s que possible de la prise d'allumage du vÃ©hicule. 8 Source d' ..... y compris des bobines acoustiques grillÃ©es suite Ã  une surexcitation des enceintes ...
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MRP Abasangizi riranyomoza inyandiko y'ikinyamakuru 

Sep 24, 2013 - Aha harimo itandukanirizo wenda ryaba ari ryo ryatumye ataha ntitubizi, bizwi n'umutimanama we. Twibutse abanyarwanda ariko ko ...
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mrp-abasangizi ritekereza ku 

ari ONU n'. Perezida w' nama Nkuru y'ubutgetsi bw'u Rwanda n'u abatutsi n'abari abahutu ariko y'ubutegetsi o cy' n'abamushyigikiye mu kwanga ko abahutu ...
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MRP-M350 - Alpine 

Veuillez lire ce mode d'emploi pour tirer pleinement profit des ...... Sensibilidad de entrada (para salida de potencia nominal) ...... 200mV a 4,0V (1,0V en el ...
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MRP liramagana iterabwoba lishobora kuba 

ababuhawe baravutse ari abanyamahanga, ndetse n'abashyitsi b'u Rwanda (urugero: umunyamerika w'inzobere mu by'amategeko no kuburanira abantu.
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MRP - Brainstorming - RÃ©mi Bachelet - Centrale Lille 

Dr. RÃ©mi Bachelet. MaÃ®tre de confÃ©rences Ã  Centrale Lille. Chapitre 1. â�‘ DÃ©finition. â�‘ Pourquoi des projets ? â�‘ Manager un projet. â�‘ Se former. Fondamentaux.
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MRP-ABASANGIZI PARTI RWANDAIS DES MODERES 

Icyari kigamijwe na n'ubu kikigamijwe na Kagame na FPR ye akaba ari ugukumira no gufungira we wese n'ishyaka iryo ari ryo ryose bagira gahunda ya politiki ...
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MRP-Abasangizi lirasubiza amagambo ya Museveni na 

rara kw'ivuko. Perezida Museveni arabeshya mw'ijambo rye ngo abazungu nib n'umwiryane hagati y'abatutsi n'abahutu kandi yemeza ko ikibazo cy'abahutu ...
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MEILLEURES RECETTES POUR 611-PDF-MRP 

PDF File: Meilleures Recettes Pour - 611-PDF-MRP. 1/2. MEILLEURES RECETTES POUR. 611-PDF-MRP | 26 Page | File Size 1,263 KB | 22 Sep, 2019.
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ii 

coincides with the momentum (8) (see, e.g., [4, 5]). At the same time, we underline that such equality cannot be correct in a general case. Indeed, the momentum.
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ii 

to violation of Newton's third law in EM interaction. ...... This equation signifies that the particle takes its kinetic energy, reducing the heating of the disks.
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bigig ii b ii gig ii g ii bib ii - dorma 

Papierschablonen kÃ¶nnen sich durch Luftfeuchtigkeit verÃ¤ndern. Verbindlich sind daher nur die MaÃŸangaben. Paper templates might distort due to air moisture.
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i,ii', ii ,:i'ii',i 

H - nao, HM- mad, Hi-F nao, Hi-F nao, Ho vYo-lo-be- load. Fa - Z30, FI i-zao, Fa 1- zao, Fi - z10, Ho Yrvo-lor-be- Ional ... ta hi- l- za sy ha-na-mbata ir .d | 1, 1, ...
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part ii/thème ii 

mis en lumière la nécessité de coordonner et d'harmoniser les pratiques .... (brouettes, machettes, gants, mangeoires et abreuvoirs). L'association se préoccupe ...
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