Supply Chain Management

Cycle (Excessive) Stock
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Supply Chain Management

o SCM

- Supply Chain Management

- Demand — Supply — Logistics € Manufacturing Process
e PLM, CPC - SCM
- General Definition of Supply Chain
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What |S SCMp Wit Certainty

1) Drive To Airport

= Work ~ Airport = 50 km
= Driving Speed = 50 km/hour
= Flight Check in Time = 11:00am

Q | What time should you start to reach the airport by 11:00am?

A | In all cases, your trip will take 60 minutes, so you must start by 10:00am in order
7 to be at the airport by 11:00am.

Ideal Case: No Traffic Lights Time Probability
Mean Travel Time 60 min -
Probability of Delay - 0%
Best Case Scenario 60 min 100%
Worst Case Scenario 60 min 100%




What Is SCM?

With Uncertainty

1) Drive To Airport

Change: Three traffic lights have been installed. (each S minutes)

Now what time should you start to reach the airport by 11:00am?

Minimum Trip time = 60 minutes.

Minimum Trip time = 75 minutes if you hit all three red lights.
To definitely reach the airport by 11am, you must start by 9:45 am. You may
reach the airport 15 min early, depending on the lights.

/\

Case 2: Three Traffic Lights Time Probability
Mean Travel Time 67.5 min -
Probability of Delay - 87.5%
Best Case Scenario 60 min 12.5%
Worst Case Scenario 75 min 12.5%

67.5 min



wnat |S SCMp With More Uncertainty

1) Drive To Airport

m Change: Alternate routes with possible traffic jams. (Delay Unknown)
E' Now what time should you start to reach the airport by 11:00am?

E' Minimum Trip time = 60 minutes.
Trip time will be max. ?minutes if you hit all red lights and traffic jams.
To definitely reach the airport by 11am, you must start by ?am.
You start VERY EARLY(8 am?) due to many uncertainties.

Case 3: Many Uncertainties Time Probability
Mean Travel Time ? min -
Probability of Delay - ? %
Best Case Scenario 60 min ? %
Worst Case Scenario ? min ? %




wnat Is SCMp With Accurate Planning & Execution

1) Drive To Airport

Visibility: Road map, Navigator, Highway traffic data via satellites.
Velocity: Shortest & fastest routing and dynamic rerouting along the way.

Complexity: Automated green light sequencing. Modeling all signals,
Possibility of traffic jam based on historical patterns, Speed limits.

Choose Route C to Start

Start by 10:05

Alter route as the Navigator tells you.

You will arrive by 10:50, with 99% reliability.




Why being great in SCM Is Important?

Map of Today’s SCM transactions

el 127+ Warehouses*
R e M& S o 5
ST @:} = —a 31+ Factories

50+ suppliers in logistics (transportation)
550+ “employees”
250K Vessel Containers, 60K Air Tonnage

|
e e 0 0 o

* No. of Marketing Subsidiary warehouses
* Source: Companies’ SCM teams, i2 simulations




A set of approaches utilized to efficiently integrate suppliers
and clients (comprised of stores, retailers, wholesalers,
warehouses, and manufacturers) so merchandise is produced
and distributed at the right quantities, to the right locations,

and at the right time, in order to minimize system wide costs
while satisfying service level requests.

L - Designing and Managing the Supply Chain: D. Simchi-Levi, P. Kaminsky, E.
Simchi-Levi
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Bullwhip effect

Distributor Orders

ORDER SIZE

Production Plan
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How to decrease Bullwhip effect (1)

e First answer - Inventory

“Fluctuating Demand”
“Stable supply” =» “High Inventory Level”

However,

“What 1s the optimal Inventory amount?”

Industrial Engineering @ Kumoh National Institute of Technology




Industrial Engineering @ Kumoh National Institute of Technology

Inventory Model (1)

Cycle (Excessive) Stock

NI NG DN AN

N

NN

Safety Stock

N\

NN
NN N
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Total
Inventory
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Inventory Model (2)

Inventory Logic

Cycle (Excessive) Stock ® Weekly Operation

— Sale FCST Update & Supply

\ \ \ \ l\ \ \ \ « Manually Set for Bill of Distribution Weeks &
\ \, \‘ \J \ \ \ Set for Safety Stock Weeks

I — Influence Fact for Shipment Q’ty

safety Stock: How ¢ e Shi Cont
Total ow to generate Shipment Q’ty

Inventory — Based on BOD + Production Frozen
Weeks
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Total Inventory = Safety +

Transition Stock + Excessive Stock




Inventory Model (3)

Statistical Safety Stock Model Normal Distribution
- Assume normal distribution -

Required _ 2 22
Safety Stock kx \/(O- xL)+(D"x S_)
\ AN Probabilit
= K : Customer Service level \ Iate suppl

= ¢ : Standard deviation of demand

= L : Transit Lead Time + Supply Frequency /
= D : Average demand
= S: Standard deviation of supply lead time

Average
Supply
Lead
Time

Probability of
Recent a few week product over deln:;lnd

forecast trend /%
/4

Average
Demand

Industrial Engineering @ Kumoh National Institute of Technology




How to decrease Bullwhip effect (2)

e Another methods

- Demand control > Demand shaping
- Logistics control
- Acute supply chain planning - Production Planning

Industrial Engineering @ Kumoh National Institute of Technology




Production Planning (1)

[PSI Creation Logic]
Assumption : Delivery L/T(1W), Safety Stock(OW), Frozen period(2W)
Current Week New Frozen Period

v v

Category w1 W3

Forecast

Sales Allocation

Shortage

Beginning On Hand

Aleipisqns sajes

W/H In

Ending On Hand
(BOH+W/H In-Sales Alloc.)
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Shipment Plan




Production Planning (2)

[PSI Creation Logic]
Assumption : Delivery L/T(1W), Safety Stock(OW), Frozen period(2W)

Current Week New Frozen Period

\ 4 v

Category WO W3

Forecast

Sales Allocation

Shortage

Beginning On Hand

Areipisgns sajes

W/H In

Ending On Hand
(BOH+W/H In-Sales Alloc.)
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Shipment Plan




Production Planning (3)

[PSI Creation Logic]
Assumption : Delivery L/T(1W), Safety Stock(OW), Frozen period(2W)
Current Week New Frozen Period

\ 4 v

Category W3

Forecast

Sales Allocation

Shortage

Beginning On Hand

Areipisqns safes

W/H In

Ending On Hand
(BOH+W/H In-Sales Alloc.)
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Production Planning (4)

[PSI Creation Logic]
Assumption : Delivery L/T(1W), Safety Stock(OW), Frozen period(2W)
Current Week New Frozen Period

\ 4 h 4

Category W3

Forecast

Sales Allocation

Shortage

Beginning On Hand

Areipisgqns sajes

W/H In

Ending On Hand
(BOH+W/H In-Sales Alloc.)
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Production Planning (5)

[PSI Creation Logic]
Assumption : Delivery L/T(1W), Safety Stock(OW), Frozen period(2W)
Current Week New Frozen Period

4 \ 4

Category WO W3

Forecast

Sales Allocation

Shortage

Beginning On Hand

Areipisgns sajes

W/H In

Ending On Hand
(BOH+WI/H In-Sales Alloc.)
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Production Planning (6)

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(OW), Frozen period(2W)
Current Week New Frozen Period

v \ 4

Category W3

Forecast

Sales Allocation

Shortage

Beginning On Hand

Areipisgns sajes

WI/H In

Ending On Hand
(BOH+W/H In-Sales Alloc.)
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Production Planning (7)

[PSI Creation Logic]
Assumption : Delivery L/T(1W), Safety Stock(OW), Frozen period(2W)
Current Week New Frozen Period

4 \ 4

Category W3

Forecast

Sales Allocation

Shortage

Beginning On Hand

Areipisgns sajes

W/H In

Ending On Hand
(BOH+WI/H In-Sales Alloc.)
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Production Planning (8)

[PSI Creation Logic]
Assumption : Delivery L/T(1W), Safety Stock(OW), Frozen period(2W)
Current Week New Frozen Period

\ 4 v

Category W3

Forecast

Sales Allocation

Shortage

Beginning On Hand

Areipisgqns sajes

W/H In

Ending On Hand
(BOH+WI/H In-Sales Alloc.)
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Production Planning (9)

[PSI Creation Logic]
Assumption : Delivery L/T(1W), Safety Stock(OW), Frozen period(2W)

Current Week New Frozen Period

4 \ 4

Category W3

Forecast

Sales Allocation

Shortage

Beginning On Hand

Areipisgns sajes

W/H In
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Ending On Hand
(BOH+WI/H In-Sales Alloc.)

Shipment Plan




Production Planning (10)

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(OW), Frozen period(2W) _
Current Week New Frozen Period

4 v

Category

Forecast

Sales Allocation

Shortage

Beginning On Hand

Areipisgns sajes

W/H In

Ending On Hand
(BOH+W/H In-Sales Alloc.)
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Production Planning (11)

[PSI Creation Logic]
Assumption : Delivery L/T(1W), Safety Stock(OW), Frozen period(2W)

Current Week New Frozen Period

\ 4 v

Category W3

Forecast

Sales Allocation

Shortage

Beginning On Hand

Areipisgns sajes

W/H In

Ending On Hand
(BOH+WI/H In-Sales Alloc.)
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Production Planning (12)

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(OW), Frozen period(2W)
Current Week New Frozen Period

4 v

Category WO

Forecast

Sales Allocation

Shortage

Beginning On Hand

Areipisgns sajes

W/H In

Ending On Hand
(BOH+W/H In-Sales Alloc.)
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Production Planning (13)

[PSI Creation Logic]
Assumption : Delivery L/T(1W), Safety Stock(OW), Frozen period(2W)
Current Week New Frozen Period

\ 4 v

Category

Forecast

Sales Allocation

Shortage

Beginning On Hand

Areipisqns safes

W/H In

Ending On Hand
(BOH+W!/H In-Sales Alloc.)
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Some terms of SCM

e lErms

Supply / Demand

PSI

Bullwhip

BOD / BOM

Safety Stock
Planning Time Fence
EOQ
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