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Disruptions, regulations and executive‘s needs require quantitative risk 6""

analysis FZI
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The chief cause of a supply chain being prone to unexpected events is 6""
that the supply chain is in a vulnerable state. FZI

Supply chain factors affected:
1. Capacity of air freight transportation
2. Lead time of air freight
transportation

Eyjafjallajokull
» Europe no-fly zone
» material shortages

_ . Daimler
Which factors increase
the vulnerability of the
underlying supply chain?
BMW

Which factors are
critical?

How far factor levels may
change without having a

negative influence on the
supply chain performance? What is the action control

limit for factor levels?
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The impact of Supply Chain Risks on the Supply Network and its
Environment is reflected by value changes of Supply Chain Factors

Terroristic attacks

Machine failure

Labor strikes

Extreme weather
Natural

Environ-

Volcanic eruption ment

Earthquake

Hindered customs
handling

Socio-political
stability

(50 [ Supply Network

Piracy attacks
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[ Supply Chain Risk
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[ Environment of Supply }
Network

LEAD TIME
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Deviations

Stability of|  ©f 0il price
financial
l markets

Deviations of
exchange rates

Supply Chain Scenarios simulate

deviations of Supply Chain Factor Values
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Our approach combines simulation with operational supply chain planning gi"
and consists of two integrated stages: Factor screening and Response FZI

Surface Approximation

User Risk Definition
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Vulnerability Report
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From risk definition to scenario generation: What kind of risk and how much 6""
of it are you willing to take? FZI

2% Service level relection
GUI assists in
formulating risk
definition

3% Enhancement
of capacity utilization

5% Logistics cost increase

Generation of

screening sample

Internal
transformation to
supply chain
model changes
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From scenarios to results: Running the experiment FZI

\ J

Ll A A 14

setup simulation

runs, distribute on
planning grid,

control execution

Simulation Controller

generate
scenario instance
results

: -
Analysis Server 2

analyze &
aggregate
results
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“Factor Screening” identifies those Supply Chain Factors — i.e. vulnerability 6'"'
drivers — which have relevant effects on KPI levels FZI

Factor Mean
Leadtime (Port US - Port CN) -4.85
Leadtime (Port EU - Port EU) -4.41
Inventory Level (DC US) -3.61
Production Capacity (Supplier 2) -1.04
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From screening results to a sequential algorithm for response surface

approximation: Finding the KPI boundary

InventoryLevel;,
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From screening results to a sequential algorithm for response surface
approximation: Finding the KPI boundary FZI

InventoryLevel;,

‘ Leadtime;
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From screening results to a sequential algorithm for response surface
approximation: Finding the KPI boundary FZI

InventoryLevel;,
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From screening results to a sequential algorithm for response surface
approximation: Finding the KPI boundary FZI
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From screening results to a sequential algorithm for response surface
approximation: First sample & result evaluation FZI|

InventoryLevel; SL=98%
() SL=100%

SL=80%

SL=75% SL=93%
______________ ¥y ) SL=9%%%

SL=75%

SL=50% SL=60% Leadtimei,j’t
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From screening results to a sequential algorithm for response surface
approximation: Next step FZI

InventoryLevel;,
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‘ Leadtime;
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RAPHAEL System uses MRP-II planning but allows for pluggable Supply

Chain Planning engines to meet specific environments
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RAPHAEL System uses MRP-II planning but allows for pluggable Supply
Chain Planning engines to meet specific environments

Demand Coverage }
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Example:

SUPPLIER_A

Capacity:
SOURCING_A

Parts:
RAM_1024_A,
RAM_2048_A,
RAM_4D8E_A,
CHASSIS 100,
CHASSIS_200,
HDD_300_A,
HDD_1000_A,
CPU_2x2600_A,
(CPU_2x3200_A

CcMm

MEXICO

I~ Suppiler Depot
LAND SHIPMENT

B0% "
Production: i
by o g

_;': Capacity:

AIR_LAND
HUB

Production:
SHIPMENT

ASSEMBLY MEXICO

SUPPLIER_C

Capacity:
SOURCING_C

Parts:
RAM_1024_C
RAM_2048_C,
FRAM 4096 _C,
CHASSIZ_T00,
CHASSIS_200,
HDD_300_C.
HDD_1000_C,
CPU_2x2600_C,
CPU_2x3200_C

SUPPLIER_B

Capacity:
SOURCING_B

(CPU 2x7500_B,

SUPPLIER_D

Capacily,
SOURCING_D

Parts:
RAM_1024_D,

CPU_2x2600_0,
CPU_2x3200 D

CPU_2x3200 B

Suppiisr
80%

AIR HUB /

Production:

S Production:
=" IPRODUCTION e -

Capacity: LT: O —
ASSEMBLY_CHINA + OCEAN HUB

_—"ISHIPMENT_AIR
cM Dapol
CHINA Capacity:

SHIPMENT_AIR

Response variable: Service Level

11/17/2011
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AIR SHIPMENT

Cuslomer A
High Prio

/ l -
o
Prio: High

Prio: 1 DC L
-l United States |
/ [ Pn\o: Luw

7 { Customer B

/ Low Prio

Depot
DOCEAN SHIPMENT
Prio: 1
LT 15d
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Results ?;'I

= Factor screening:
= Factors analyzed: 123 Lead Times
= Solution:

= Relevant factors: 10 factors unambiguous identifiable (including lead times of ship
transports)

= Approximation verified with different response functions:
= = Bx . B=2i+10
" Ty =rt B Baigier Xai Xainn + X422 Bie Xi X, Byj = (iti)/2c, ¢>0
= ry;=a*floor(r,/a) ,a€N
= 1,=min(Xg,Xq)*+...+Min(Xg,X7)+Min(Xg,Xg, X1 0)+MiN(X11,X;5)
... +MIN(Xy5,X16) +MIN(X17,X18,X10)
" rgSrtr,—r3+r,
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Next Steps
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Contact
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Research Center for
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Iris Heckmann
Wissenschaftlicher Mitarbeiter
Research Scienfist
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Production Engineering (ISPE)
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