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Synopsis

This chapter introduces master production schedule (MPS]) & MRP. The
concept of bill of material (BOM)J, gross material requirement, and net material
requirement plan will be addressed. Finally, safety stock will be introduced.
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Expected Outcome

Understand the concept of MPS and MRP.

Explain the concept of BOM, gross material requirement, and net material
requirement plan.

Develop MRP for a production process.
Consider safety stock in developing MRP.
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What is MRP?

A dependent demand technique, which uses a BOM, inventory,
expected receipts, & a MPS to determine material requirement.
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Benefits of MRP

Better response to customer orders
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Dependent Demand vs Independent Demand

Dependent demand:
| All components of a product are dependent.

‘ Independent demand:

Demand at the end product level.
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Requirement for effective MRP

« »
Inventory Outstanding
Onhand order




Production Capacity
Inventory

Procurement

Supplier
performance

Management
ROI Capital

Marketing
Customer demand

Aggregate
production plan
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Human resources
Manpower planning

Engineering
Design
completion

MPS

The Planning Process

MRP

Change MPS?

!

Schedule & execute
plan

Source: Heizer & Render (2014)
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MPS

MPS indicates what to be made & when.
MPS disaggregates the aggregate plan.
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From Aggregate Plan to MPS VEE

Months January February

Aggregate Production Plan 1500 1,200
[Shows the total
quantity of amplifiers]

Weeks 1 2 3 4 4] b 1 8

Master Production Schedule
[Shows the specific type &
quantity of amplifier to be
produced

240-watt amplifier 100 100 100 100
150-watt amplifier o0 o000 450 450
To-watt amplifier 500 100

MPS for 3 stereo models that flow from aggregate plan for a

family of stereo amplifiers
Y P Source: Heizer & Render (2014) @G)@@




BOM Example

Level Product structure for “Awesome” [A)
0 A
| I |
1 By Stdl. 12° Speaker kit Cy o 12 Speaker kitw/ amp-
| | I |
7 E Fry  Std. 12° Speaker
o — — [il booster assembly
Packing box and installation kit | I
3 of wire, bolts, and screws By Dizy
Amp-booster
12 Speaker 12" Speaker

Source: Heizer & Render (2014)
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Level Product structure for "Awesome” (A Q E":aﬂ%gé
0 A
l
I |
1 By Cis BOM Example
) £ EI FI A =50 Awesome speaker Kits,
2 2 v compute the requirement of
| |  eachitem.
5 D Gy D)
Part B: [2 x As) = (2](50] = 100
Part C: [3 x As) = (3](50] = 150
Part E: (2 x Bs) + (2 x Cs) = (2)(100] + (2)(150) = 500
Part F: (2 x Cs] = (2](150) = 300
Part D: (2 x Bs) + (2 x Fs) = (2)(100] + (2])(300) = 800
Part G: (1x Fs) = (1)(300) = 300 Source: Heizer & Render (2014)
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Time Phase Product Structure U i

Lead times for Awesome

Speaker Kits (A)

Lead Time

A

oy Mmoo om O o 0o

1
2
1
1
2
5
2

Must have Dand E

- completed here so
Start production of D production can begin
on B
) week Z weeks to
D proguce
r . H
7 weoks
I E
A
i —-
2 weeks 1 week
2 weeks ) E1 week
G C
3 weeks
1 week F
—=p
| | | | | | | |
i 3 1 B b T a
Time in weeks

Source: Heizer & Render (2014) ‘@ ®®®\




MRP Structure

Data Files
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Output Reports

MRP by period
Master report
production schedule

E

Source: Heizer & Render (2014
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Determining Gross Material Requirement

Shows total demand for each item (before considering on-hand inventory &
scheduled receipt).




Determining Gross Material Requirement W5

Week
] Z 3 [ A ] 7 8 Lead Time

A Required date Al

Order release date 0 1 week
B. Required dates 100

Order release date 100 ? weeks
C.  Required date 150

Order release date 150 1 week
E.  Required date 200 300

Order release date 200 300 ? woeks
F.  Required date A00

Order release date 300 3 wioeks
D.  Required date GO0 200

Order release date 600 200 1 wiek
G.  Required date 300

Order release date 300 ? weeks

Source: Heizer & Render (2014) L@IBI@@@ \
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Net Reqmrement Plan Y s
Lead Safety | Allo- Low- Item Week

sies twooks) and | Stock | cated Codo | foation 1 2] 3|45 6] 7] s

Lot- 1 10 — — 0 A Gross Requirements 50

fior- Schaduled Receipts

Lot Projectad On Hand 10 10 10 10 10 10 10 10 10
Met Requirements 40
Flanned Order Receipts 40
Planned Crder Releases 40

Lot- 2 15 — — 1 B Gross Requirements ED‘E‘

fiar- Scheduled Receaipts

Lot Projected On Hand 15 15 15 15 15 15 15 15
Met Requirements 65
Planned Crder Receipts -85
Planned Order Releases 654

Lot- 1 20 — — 1 C | Gross Requirements 120

for- Scheduled Recsipts

Lot Projected OnHand | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20
Met Requirements 100
Flanned Order Receipts
Planned Order Releases 100

Source: Heizer & Render (2014)
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Net Requirement Plan Vi
Lot 'ﬁﬁad On | Safety | Allo- I':E[’W‘l Ic'jtﬁr?l Week
Size M2 | Hand | Stock | cated e il
(weeks) Code | fication 1 2 J 4 5 B 8
Lot- 2 10 — — 2 E |Gross Requirements 1308|200
for- Scheduled Recsipts
Lot Projected OnHand | 10 | 10 | 10 | 10 | 10 | 10
Net Requirements 120 | 200
Planned Order Receipts 4120 _+ 200
Planned Order Releases 12042004
Lot- 3 5 — — 2 F Gross Requirements 200
for- Scheduled Receipts
Lot Projected On Hand & & 5 5 5 5
Net Requirements 195
Planned Order Receipts 185
Planned Order Releases 1054

Source: Heizer & Render (2014) @ G)@@
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Net Requirement Plan
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yyyyyyyyyyyyyy * Technology * Creativity

Y

Lot 'ﬁerﬁg On | Safety | Allo- l':ﬂ“:;ﬂ Igs:; Week
SIZ8 | weeks)| 1and | Stock | cated | o e | fication 1 | 2]a3]a]s]s6]7]s
Lot- 1 10 — — 3 D |Gross Requirements 300F 1308
for- Scheduled Receipts
Lot Projected On Hand 10 10 10 10
Met Requirements 380 130
Planned Order Receipts a0 130
Planned Order Releases SED“/G 13[!‘]/
Lot- 2 0 — — 3 G Gross Requiremeants 195"
for- Schaduled Recsipts
Lot Projected On Hand 0
Met Requirements 195
Planned Order Receipts 11956
Planned Order Releases 1054

Source: Heizer & Render (2014

N@olose
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Safety Stock

Level of stock maintained to mitigate risk of shortages due to uncertainties in
supply & demand.

v’ Information (such as inventory level, production volume, etc.) may not be
accurate. Thus, safety may be required.

v It must be minimized & eliminated.
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