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Introduction to the Course

I. INTRODUCTION TO LOGISTICS
1. What is the logistics?

The logistics is the science of logical operating material flow processes which material flow processes are included into every industrial, material processor and commerce processes.
Furthermore it is the science of cost and work optimisation of material flow in a global network.

It is everywhere and influence the cost of products and service as well. Why? Because these economic goods, materials, products and services are just not at the geographical point of
its customers which customers could be and industrial partner or a buyer in a mall, shop or its home.
2. History of logistics

Where was it started? In military... Because armies need a big amount of supplies: munitions, weapons, food, drinks, fuel for movement, etc.

3. The definition of logistics by US Council of Logistics and today Inner logistics and outer logistics
Logistic services
SCM and SCN

E-Commerce and e-Logistics (Example: Alticor Global System)
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4. The role of the Customer Satisfaction Level and Key Performance Indicators of Logistics The key: Costs of logistic operations

production, service: raw materials, equipments, tools, workers, employees, business administration

Inner logistics: inner material movement, unit load handling, storage and order picking, garbage handling
Outer logistics: proceurement process and administration, packaging and unit load building, transportation

logistic services: result - product, service — transportation, storage and order picking, packaging, transportation

I1. LOGISTIC SYSTEM, PROCESS AND STRATEGY
1. The system of logistics

2. Processes and operations

3. Improvement principles

4. The strategic issues of logistics

ITI. TOOLS OF LOGISTICS

1. Materials handling and loading systems
2. Storage systems

3. Transport systems
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4. Logistic information systems
5. Logistic management

6. Logistic process improvement methods

IV. THE TASKS OF INNER LOGISTICS

1. Distribution logistics
2. Production logistics
3. Procurement

4. Recycling

V. THE GLOBAL NETWORK OF LOGISTICS IN DETAILS

1. Logistics of production company 6. Recycling logistics
2. Supply chains and networks 7. City logistics

3. Logistics of service oriented enterprises

4. Logistic services and international forwarding

5. E-commerce served by e-logistics
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About the Course
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e mathematical
methods

* examples, case
studies

Theoretical course
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Logistics Requirements

. Right place

. Right time

. Right material
Right amount

Right source

Right cost

nght eq UIpment Government Rul& Regulations
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INTRODUCTION

¢ Introduction To
Logistics

e Logistic System And
Processes

e Logistic Strategy

N

MACHINERY

¢ Transportation And
Materials Handling
Systems

¢ Forwarding And Its
Documents

¢ Installations And
\_ Machines In Logistics

Roadmap of Basics of Logistics Course

SUBSYSTEMS

= e Procurement,

Production Logistics,
Distribution

* Reverse Logistics
e E-Logistics

e Logistic Information
\_ System
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Lecture 1. Introduction to Logistic (ppt)
1.1 What is the Logistics?
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Objectives of Logistics

,Science of the efficient materials movement”

Tudomanyok




BaSICS Of /OgIStICS Interdiszciplinaris

Tudomanyok

North Sea

Atlantic Rotterdam S
Ocean




Questions?

How much amount

L of materials or
What is with the .
products is

truck utilisation? .
expedient to order

% or transport?

Simple Complex
guestions systems

What should we

do, if the materials
are not available in
the required time?

Complex
answers
required
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The Council of Logistics Management
defines the logistics as
“Logistics is the process of planning, implementing

and controlling the efficient, effective flow and
storage of raw materials, in-process inventory,

finished goods, services, and related information
from point of origin to point of consumption
(including inbound, outbound, internal, and
external movements) for the purpose of conforming
to customer requirements.”
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General Logistic Processes in
Enterprises

Enterprise

>rocurer§>vroduc§>?istrib§

N

Logistics /
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Supply chains and networks

raw material
supplier

raw material
supplier

raw material
supplier

suppliers
supplier
(tier 2)

supplier
(tier 1)

retailer

supplier's
supplier
(tier 2)

keyboard

plastic
granulate

wholesaler
end customer

end customer
computer
— -

computer

laptop
customer
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1.2. The history of logistics
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Evolution of Logistics

Logistics
Performance

A

IV. Coordinated Distribution

Customers Fulfilment ﬁg{f,}g‘r’kss’ Supply Chains and

lll. Role of Time Factors
Value-added Services

o Il. Distribution Channels and
Sales and Distribution Support Marketingmix-theories

l. Integrated Costs Approach
Support of Production Processes

>
1950 1970 1985 1995 2005
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Major areas related to logistics

Transport-
Production- | techniques
technique

Storage-

technique | — ‘
4

Communi- .
\ Information
cation

technique e
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Logistic system optimization with
discrete-event computer simulation

ED Enterprise Dynamics Evaluation Version - Manufacturing Sample Model
File Model Simulate Resuts Tools Display Window Help Sample Models Run Control x
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1. 3. The logistics today
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The logistics today

Optimum:

Zero lost time

Zero lost money

Zero empty run

Zero Stock

Demand of End-
customers for products

Lot of participants in
production and
distribution

Distance
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Inner and outer logistics

Interoperations
Storage

3

Input buffer

Ware
house

—

Raw matgrials ~ ! Machine1 Machine2 Machine3

ENTERPRISE
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3rd party logistics

» Efficiency improvement » Transportation

» Quality improvement i » Warehousing

> Cost reduction

] % logistics
T ———,

s
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Supply Chains and Supply Networks

Tier 3 to Tier 2 Tier 1 Tier 1 Tier 2 Tier 3 to
iniﬁ?' Suppliers  Suppliers Customers  Customers initial
Suppliers Customers/
End-Customers

Initial Suppliers

Tier 3 to n customers

H

- Focal Company D Members of the Focal Company‘s Supply Chain

Customers/End-Customers
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Supply Chains and Supply Networks

supply chain

-

select 'Demo Models | Supply Chain' to edit

Notice that it takes some time before the supply
chain stabilizes after you've edited it.
N

2

Source: Sample Model in Enterprise Dynamics 2001
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E-Commerce and E-Logistics

5. Partners Networks

Business
@ Customer

1
@ Supplier ectronic Transactions

! 4. Electronic Marketplace
¥
i
1
2. Electronic Cooperatiolns
1. Electronic Presence

0. Bilateral EDI connection)s, Extranet
1

B

B

Market Efficiency

~Interactivy”
~Marketing”

I
i

I

i

E 1

' ! ! ~Integrity”
I

i

I

i

I

I

1997 1999
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E-Commerce and E-Logistics

5. Partners Networks
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E-Commerce and E-Logistics
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E-Commerce and E-Logistics
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E-Commerce and E-Logistics
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LOGISTICS SYSTEMS AND PROCESSES
2.1. The system of logistics
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2.1. The system of logistics i




System approach in Logistics




The role of the logistics

the Right product, information and services ]
in the Right quantity
in the Right condition
to the Right place

at the Right time

for the Right customer
at the Right cost




Suppliers

The Complex Logistics System of an
Enterprise

Enterprise

Procurement

Production

Sales and
Dsitribqtion

Inventory
Management

Raw Materials
and
Components

lnventorv.
J

Semi-finished
Products
lnventory

Finished
Products
Inventory

IMaterials
Handling

Supply
Warehousing

Materials
Handling

Warehousing
Delivery

Customer

Customers

Informations
Management

Offer
Management
Supplier

Relationship

Production
Planning and
Execution

Relationship
Management
Demand
Forecast

—MVafagement —
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Recycling Logistics Processes

Raw Material

Processing

Assembly

Distributor /
Retailer

Consumer

Repair

Recondition

Remanufacture

Recyele

Disposal of Waste

Interdiszciplinaris
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Logistic Information Flow

Raw
material Part Component Final good Whole sale Retail sale Final
supplier supplier supplier producer Customer

Flow of material

Flow of money

Flow of information




LOGISTIC SYSTEMS AND PROCESSES
2.1.1. Basic Logistic Operations
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Basic logistic operations

TRANSPORTATION
B (tp257)

LOADING AND RETRIEVING P' 1 B s -
,(15:55)

AREHOUSING
P(fs:s5)

>

t
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Time-Distance Chart of
Basic Logistic Operations

At << Aty




INTRODUCTION TO LOGISTICS
2.2. The logistic operations

(Fé H U N li ne @ SZECHENYI TERV

Hungarian Online University

Basics of Logistics
College of Dunaujvaros

Lecture 2.

INTRODUCTION TO LOGISTICS

0 . . | A p
2. The |OgISl'IC ope rations —
[ ] " Eurépai Uni
B s,




Basics of logistics

Interdiszciplinaris
Tudomanyok

Enterprise logistic operations

Transport Materials Work place Materials
Transport within movement services within handling in warelouses
between a company within technology an technology
companies between processes process

establishments

A N z

Loading in/out Transportatior Storage Packaging Sorting Identification
Loading unitr Collecting Labeling

L T S building
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2.2. Additional Logistic Operations =~ g




avoid the material from the
environmental effects

avoid the environment from the
materials

make available the batch materials
handling

provide information about the goods

marketing and advertisement surface
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Unit-load building and breaking

Standardized packaging devices
* Boxes
* Pallets

e (Containers
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Unit-load building and breaking

Standardized packaging devices
* Boxes
* Pallets

* Containers Multi-level unit-load building
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Sorting and Collecting

Sorting:

(Al (Al A

* Single source

 Multiple sinks

Collecting:

* Multiple source

* Single sink
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LECTURE III - LOGISTIC STRATEGY
3.1. The strategic issues of logistics
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Strategic issues of logistics

Strategic role in:
. Right customer fulfilment

Cost efficiency

With synchronizing organizations logistic
processes

Centralized logistic functions

Decentralized logistic functions

Source: SAP University Alliances — Introduction to ERP Systems with GBI




LECTURE III - LOGISTIC STRATEGY
3.1.1. Management of the Logistics
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Logistic Management levels: Logistic system levels:

* Organizing and planning of 1. Strategic level

optimal logistic processes . :
P 8 P 2. Tactical planning level

* Control of logistic

, 3. Operation execution level
operations
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Logistic requirements and daily objectives

RIGHT PRODUCT THE RIGHT IN THE RIGHT AT THE RIGHT
AND/OR SERVICE QUANTITY TIME (MINIMUM) COST

[ T A

Reliability Shortest Productivity | |Optimum stock
ﬂ delivery time level

Reliability of lL ﬂ

Product-mix flexibility transportation Efficiency of | | Utilisation | | Stock level
/ system supply
Execution rate of AV
order modification Supply
request accuracy

Flexibility

Stock
turnover
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3.1.2. Chief Logistics Officer
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Chief Logistics Officer

Top management function
Responsible:
* for Customer fulfilment

* for Materials management
* for optimal work of the whole logistics
* for logistic cost

for Logistic controlling
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LECTURE III - LOGISTIC STRATEGY
3.2.1. The stategic level

LECTURE Ill — LOGISTIC STRATEGY
3.2.1. The stategic level

| p p
MAGYARORSZAG MEGUJUL
A projekt az Eurdpai Unié
ta aséval valésul meg.




Interdiszciplinaris
Tudoméanyok

The stategic level of logistic management

Creating logistic concept according to the company and
market objectives

Logistic system planning to the capacity requirements:
System components
Locations
Material flow channels
. Information system components
Controlling system and Logistic performance measurement
Creating the logistic organization from top level down to

operative level:
Procurement organization
Sales organization
Warehouses
Recycling organizations
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LECTURE III - LOGISTIC STRATEGY
3.2.2. The tactical level

LECTURE Ill — LOGISTIC STRATEGY
3.2.2. The tactical level
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Procurement tactical level

Planning of centralized
procurement processes
Make-or-Buy decisions

JIT optimization

Outsourcing decisions

Choosing procurement methods
Performing tenders to choose
the supplyers

Contract management

Supply scheduling and order
releasing

Decisions about the supply
transportation and warehousing
methods and parameters Source: SAP University Alliances — Introduction to ERP Systems with GBI
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Production tactical level

Planning of materials flow

Planning the materials
handling

Planning of information
flow and control system

Creating operating
strategies

Updating of operating
parameters

Source: SAP University Alliances — Introduction to ERP Systems with GBI
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Sales and distribution tactical level

Determination of demands

Distribution Resource Planning

Contract management

Register the customer orders
Delivery scheduling
Distribution route planning

Decisions about the supply
transportation and warehousing
methods and parameters

Source: SAP University Alliances — Introduction to ERP Systems with GBI
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LECTURE III - LOGISTIC STRATEGY
3.2.3. The operational level

LECTURE Il = LOGISTIC STRATEGY

3.2.3. The operational level
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The operations level of logistic management

Everyday work at any sub-
organizations

Manufacturing resource
planning

Material requirement
planning

I Safety Stock

Source: SAP University Alliances — Introduction to ERP Systems with GBI
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Purchase operation level

Supply receiving and unloading the
incoming vessels

Quality control

Depackaging
Sorting and labelling
Placement of the incoming supply:

* internal transportation

* buffer storage or longer warehousing

Document handling:
* creating goods receipt documents

b creatin g supp lier pe rformance Source: SAP University Alliances — Introduction to ERP Systems with GBI
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Production exectuion level

In-process materials handling
In-process storage

Internal transportation
between the production
locations and raw material
warehouses or JIT receiving
zones (buffers)

Internal transportation
between the production
locations and finished goods
warehouses or JIT delivery
zones (buffers)

Source: SAP University Alliances — Introduction to ERP Systems with GBI
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Distribution operation level

Finished goods warehousing

Sorting

Buffer storage

Packaging

Labelling

Creating document el
Cargo departure Customer R
Quality control

Creating customer fulfilment
performance measurement
documents and informations

External transportation

Source: SAP University Alliances — Introduction to ERP Systems with GBI
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Recycling operation level

On-site collecting .

TSR TR | ST
» ﬁ U a0 AT \

“"g

Internal transportation
Internal storage

Internal handling and
recycling

External transportation
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Lecture 4. TRANSPORT SYSTEMS
4.1. Transport systems and components

@ SZECHENYI TERV

Basics of Logistics

College of Dunaujvaros

Lecture 4. TRANSPORT SYSTEMS
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Transport sectors

Road transport
Rail transport
Inland water transport
Maritime transport
. Airway transport
Special Transport: —
* Pipeline transport
e  Wired electrica
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Subsystems of the Transport Sectors

Transport Loading
network and stations and
its density terminals

Transport Control
vehicles subsystem

\

Road network
Railroad network
Water ways and
Canals
Air corridors
Stations
Terminals
Seaports
Sea Wessels
Aircrafts
Control stations
Control network
Legalities and

p—
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Subsystems of Road Tranport Sectors

Transport Loading
network and stations and
its density terminals

Transport Control
vehicles subsystem

Road network
Stations
Terminals
Control stations
Control network
Legalities and
Policy
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Road transport systems
Most popular because...

Advantages Disadvantages
v'  Highest density of road network Huge environmental load: noise, exhaust
v"  Relative fast delivery on short and Traffic jams
medium distance Weather sensitivity
v" |deal for transporting perishables (e.g. Driving regulations can cause delays
fruit and vegetables) Road quality in Eastern-Europe
General cheap method to monitor Breakdowns
location of goods with online Vehicle Goods damage through careless driving
Tracking System
Relative efficient

= e —————
| MRS
Vodumen | vy

Jump into the future N\

T I
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Daily Traffic load in Europe
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Subsystems of Railroad Tranport Sectors

Transport Loading
network and stations and
its density terminals

Transport Control
vehicles subsystem

Railroad network
Stations
Terminals
Control stations
Control network
Legalities and

p—




Railroad transportation

Advantages
Relative fast delivery
High capacity (weight and size)
Cost effective
Safe mode of transport
Environment-friendly
Reliable

Disadvantages

Delays because of train setup
Public traffic time table
Requires direct connection or
additional road transportation

Lower track network density

v N
o ;R

ST i

XIS
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4.1.2. Water and sea transportation
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Subsystems of Water Transport Sector

Transport Loading
network and stations and
its density terminals

Transport Control
vehicles subsystem

Water ways and
Canals
Seaports
Sea Wessels
Control stations
Control network
Legalities and

p—
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Sea transportation

v

v

Disadvantage
Advantages -

Ideal for long distance delivery -
slow motion -
Mostly container transport in

various size

Bulk shipments of loose goods,

oil, grain, ore and coal

Ideal for transporting heavy, big

sized and bulky goods

Suitable for products with long

lead times

Much more long delivery times
Weather sensitivity

Difficult to monitor exact location of
goods in transit

Customs and Excise restrictions
High danger at loading

Interdiszciplinaris
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Capacity comparison of Land and Water
transportation

|
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4.1.3. Air transportation
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Subsystems of Airway Transport Sector

Transport Loading
network and stations and
its density terminals

Transport Control
vehicles subsystem

\

Air corridors
Aircrafts
Control stations
Control network
Legalities and

p—




Air freigthing

Advantages

v'  Fast delivery for very long distance,
usually between 24 and 48 hours

v' Ideal for valuable, fragile, important
products
Improved service levels

A s

Interdiszciplinaris
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Disadvantages

Very high cost
Weather sensitivity
Flight delays and/or
cancellations

Airport jam

Big environmental load:
noise, edxhaust
Customs and Excise
restriction

Strict size and weight
limitations

Requires additional road
transportation
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The ,largests”

Boeing 747-400
Airbus A380-800
Antonov An-225
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Top of rollers

Ty

Normal excursion

193-in (490-cm) heav

\

201-in (511-cm) lightweight

ight

Rear view
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Pipelines Transport Systems

v'  Long distance continuous

delivery
v' for liquids and gases: oil,

natural gas, stable chemicals,

petrol
v' for piece goods in solid for

capsules using compressed air .
Relative slow, but continuous £54 &
flow :
Expensive installation costs,
but cheap to operate
Short-distance systems for
clear water, sewage, slurry,

and beer
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Combined transportation

Combination of using more transport
sectors to deliver the cargo with
less cost and time.

v' For using mostly the benefits of

the involved sectors

v'  For eliminating the disadvantages

and losses

But! It takes additional expenses:
—  Special devices for loading units
—  Special loading machinery:

- Cranes
- reachstackers

—  Special vessels with special
loading surface

Interdiszciplinaris
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Multimodal Transportation System

ISO
Container Huckepack Transport Systems

Systems

20, 30, 40 Inland
feet Road-Rail water-
containers Maritime

Bagged
wagons Bimodal
Bridge systems
wagons

Road and
Rail Wessel
Ferries
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Subsystems of the Transport Sectors

Transport Loading
network and stations and
its density terminals

Transport Control
vehicles subsystem

Road network
Water ways and
Canals
Stations
Terminals
Seaports
Sea Wessels
Control stations
Control network
Legalities and

Railroad network

p—
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Rollende Landstrasse — RO-LA systems

Benefits:

v

v
v
v

v

Less road load in the relater countries
and cities

Less accident opportunities

Weather risk is much smaller

Drivers can have a scheduled compulsory
rest during a long distance transportation
Road and motorway fees are changed for
train transport and loading fees

Handicaps:

Timetable

Loading and unloading time

Double deadweight transporting
Lower useful run of trailers

Lower useful run of expensive tractors
and trucks (RO-LA)

Interdiszciplinaris
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Low platform wagons for trailers

European railway gauge and cross section is too small
to carry a trailer on a train board
Solutions:
v" Special RO-LA wagon for truck and trailer
v" the truck and the trailer is carried by the wagon
v' Bagged wagon for liftable trailers
v' Requires stronger trailer construction!
v'  Lifting platform wagon for non-liftable trailers
v' The truck pulls the normal trailer onto the wagon,

leaves the wagon, and the platform is lowered with
the trailer
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Bimodal system g . W |

The sspporing legs of he semidrailer ane
owered; the ales am ralsed, mechanically
ckod and secured. Then the next bogie is

Requires strong construction G an i iad ol the i pae e
trailers with pneumatic pipes
and pneumatic suspension

Additionally 10-20% expenses

g

‘ Lﬁi — 1)

The procadure S repeated with all furthe:
somi-traders.

The formason of e tran 5 CoNciuged wan the
couping of he end edaplor 1o the Ing bogle
The main akbrake line of the tran is coupled with
he princpel alr concuction kee of the semi-traler.

© Ernest H. Robl 2000
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transportation
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Terrestial-Water transportation
combination

Road trucks and trains are drive onto water way
vessels, like
» short or long distance ferries between
continents
» inland water vessels for long distance river way
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Sea vessels road and rail wagons
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Characteristics of terrestial-water combined
transportation

Benefits:

4 Less road load in the relater
countries and cities

4 Less accident opportunities

v Weather risk is much smaller

v

Drivers can have a scheduled
compulsory rest during a long
distance transportation
Road and motorway fees are
changed for water transport and
loading fees

Handicaps:
Timetable
Loading and unloading time
Double deadweight transporting
Lower useful run of trailers
Lower useful run of expensive
tractors and trucks

™ . 4
;l!f;ﬁfrﬁt- (B Vg
Vg1 e -
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4.2.3. Combined water-sea transportation
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4.2.3. Combined water-sea

transportation
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Swim-in Swim-out systems

Fast loading from inland water
transport to maritime transport
Barges are used for inland water
transportation and cargo loading
Barges are loaded onto seafarer barge-
carriers at the end of the river way
Seafarer barge-carriers are used only
for maritime transport, but in 80-90%
of operating time in comparison to
40-50% in case of normal sea vessels
Less load in seaports

Less seaport expenses

But requires additional expenses
- Special barges and tugboat
- Special barge-carriers with loading
equipments

Interdiszciplinaris
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Types of Si-So vessels and carriers

Lash (Lighter Aboard Ship) system from 1960’s
as an alternative of ISO containers in USA.
SeaBee was developed majorly for US Navy
with submersible elevator for 850 tons barges.
BACAT I. & BACAT Il. Danish Barge-Catamarans
from 1973 between northern Europe and
Great Britain with load-carrying capacity of 140
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SE— 2

I

Bakic - Adnatic Corndor

I

rsawa — Berlin — Amsterdam Corridor

i

amburg - Lefkosia Comidor

Helsinks — Valletta Comdor

W — hoﬂord-n Corridor

Atlartic Corridor

Dubkn - London - Paris - Brussels Corridor

N
2
3
4
5) 44—
)
N
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Trans-European Networks

=

Founded in 1989 by Eurépean
Union for common
transportation policy

Target: no differences in
national transportation system

Goals for transportation:
v'  Interoperability,
v' Compatibility,
v/ Standardisation.
Major area:

» Vessels

»  Transport network
»  Control system

Energy supply

TEN-T Inland waterway

Interdiszciplinaris
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TEN components - Trans-European
Transport Networks

TEN-T: Trans-European Transport Networks
> 96 000 km of roads
> 106 000 km of railways (32 000 high v
e ) TEN-T
speed) - ./ CONNECTING
13 800 km of inland waterways § EUROPE
411 airports
400 international ports
3 000 domestic airports
traffic management system
Total cost estimated at 250 billion
euros
TEN-E: Trans-European Energy Networks
e-TEN (TEN-Telecom): Trans-European
Telecommunications Networks
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TEN components - Trans-European Energy
Networks

TEN-T: Trans-European Transport
Networks
TEN-E: Trans-European Energy
Networks
» effective operation of the
internal energy market
» territorial cohesion
» security and diversification of
supply
» sustainable development
e-TEN (TEN-Telecom): Trans-
European Telecommunications
Networks
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TEN components - TEN-Telecom

TEN-T: Trans-European Transport

Networks EXIFENALEESOURCES
TEN-E: Trans-European Energy Networks ) = ko assistnce.

e-TEN (TEN-Telecom): Trans-European ---F 3 T e
Telecommunications Networks Y %

Sener

Network
Capabilities
Sener

» facilitating the transition to the
information society

»  deployment of new networks and
applications on social activities;
improving the competitiveness of
Community firms
strengthening economic and social
cohesion
accelerating the development of
new growth-area activities leading
to job creation.

deo spaitance Contre
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m European TRANS-EUROPEAN TRANSPORT NETWORK
Commission | TEN-T CORE NETWORK CORRIDORS

s — =

Helsinki corridors

Helsinki-Tallin-Kaunas-Varsawa-Riga-Gdansk
Berlin-Varsawa-Minsk-Moskow
Berlin-Drezda-Wroclaw-Lvov-Kiev
Berlin-Nlrnberg-Prague-Budapest-Arad-
Konstanca-Szaloniki-Istambul
Venice-Trieste-Koper-Ljubljana-Budapest-
Ungorov-Lvov
Gdansk-Varsawa-Zilina
Danube-Rhein-Main Canal
Durres-Tirana-Skopje-Sopia-Varna
Helsinki-Petrograd-Moszkow-Kiev-Bukarest-
Dimitrovgrad

. Salzburg-Villach-Ljubljana-Passau-Linz-Graz-
Zagreb-Belgrad-Nis—Skopje-Saloniké
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Transport Infrastructure Needs Assessment

lm&.‘g‘f ey
Rotterdam

Extend the TEN-T network in = 2
candidate and new /fmz

countries in European
Union

> Main corridors are the
TEN-T corridors

» Secondary corridors are
the extensions of the 10 10.

main corridors in the
joining countries
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European seaports

Hamburg
8,8 M TEU
+9,6°/o

Rotterdam
9.6 M TEU
(+4,3%)

Trieszt
220 e TEU
(+15,7%)

Constantza
1.037 e
TEU

Adriatic = e
Sea LI’O‘hﬂ“ A

Tira N

94 e TEU 218 e TEU
(+23,7%) (+21,8%)
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Danube-Rhein-Main Canal

Atlantic
Ocean
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Major European Airports

Major traffic in Western-
Europe
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Major European Airports
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4.2. Combined transportation
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Intermodal freight transport

Cargo transportation: Combination of using more transport

in intermodal container or sectors to deliver the cargo with
vehicle, less cost and time.

using multiple sectors of v' For using mostly the benefits of
transportation, usually rail, ship the involved sectors

and truck, v"  For eliminating the disadvantages
without any handling of the and losses — especially road
freight itself when changing transportation expenses

But! It takes additional expenses:
—  Special devices for loading units

— Cranes

*-_‘_f*—v-, - Special loading machinery:

- reachstackers
Special vessels with special
loading surface — more weight!
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Characteristics of intermodal transportation

Combination of using more transport
sectors to deliver the cargo with
less cost and time.

v" For using mostly the benefits of

the involved sectors

v"  For eliminating the disadvantages

and losses — especially road
transportation expenses

But! It takes additional expenses:
—  Special devices for loading units
—  Special loading machinery:

- Cranes
- Reachstackers

Special vessels with special
loading surface
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Intermodal Transportation Systems

ISO

Container Huckepack Transport Systems
Systems

20,30,40 Inland
feet Road-Rail combination Land-Water water-
containers | | Maritime

;\'”m RO-LA Bagged —— RE—— SI-SO

imoda oad and Rai
. wagons : e
— Rollende ) 8 systems Wessel Ferries Swimm-in
Landstrasse Bridge wagons Swimm-out

nu :pl‘ecr .
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Involved Subsystems in intermodal
transportation

Transport Loading
network and stations and
its density terminals

Transport Control
vehicles subsystem

Road network
Railroad network
Water ways and
Canals
Stations
Terminals
Seaports
Sea Wessels
Control stations
Control network
Legalities and
Policy

p—
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Intermodal ISO standardised containers

Requires container handling machines at the intermodal terminals:
* Gantry cranes — problems with electrical wire of ralway
 Reachstackers, container trucks, grappler lifts

* Self loading trailers

Closed transportation unit can by sealed

The smallest dead-weight to be moved additionally
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Gantry Cranes and Portal Cranes for
Container loading

Without containers this would be worse

Interdiszciplinaris
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Half of the sea vessel
operation time is used foi
loading and unloading
the ships
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LECTURE 5 - FORWARDING AND ITS DOCUMENTS
5.1.1. What is the Forwarding?

Delivery means a sales transaction, which can include the transportation of the sold items to the location according to the buyer’s wish.

Transporting means the transportation of foreign cargo by the carrier with its own transport tools for fee from a sending location to the destination.

Forwarding means to organize the transport for fee, like hiring the required transporters, managing the additional operations, like loading, and the administration tasks, like insurance
and customs.

Furthermore a forwarding activity means usually an international trade, which requires the cargo transportation on a long distance route through several countries or continents. These
long distance transportation applies usually combined tranportation

The forwarder in combined transportation is called to Multimodal Transport Operator as prime contractor, or MTO in short.

In comparison of tools and resources,
- a transporter has got:
—Trucks, wagons, wessels
—Transport network and control system for the vessels.
- a forwarder has got:
— The skill to organise for minimal expenses
— The knowledge about the international transportation sectors and related services, like insurance, customs offices.
— The knowledge about international cargo forwarding regulations
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Transporting and Forwarding

Transporting means to transport of foreign
cargo with own transport tools for fee
from a sending location to the
destination.

Forwarding means to organise the
transport for fee, like hiring the
required transporters, managing the
additional operations, like loading, and
the administration tasks, like insurance
and customs.

Called to Multimodal Transport Operator as
prime contractor, or MTO in short.

A forwarding activity means usually an
international trade, which requires the
cargo transportation on a long distance
route through several countries or
continents.

A transporter has got:

>
>

trucks, wagons, wessels
Transport network and control system
for the vessels.

A forwarder has got:

>

>

The skill to organise for minimal
expenses

The knowledge about the
international transportation sectors
and related services, like insurance,
customs offices.

The knowledge about international
cargo forwarding regulations
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LECTURE V. Forwarding and its documents
5.1.2. CMR

Convention on the Contract for the International Carriage of Goods by Road (CMR).

Tromssiume. sdbess. vats)
e o, At Lanc) .

- United Nations convention about transportation of cargo by road

- signed in 1956 in Geneva

- ratified by 55 european countries

- defined the standard CMR waybill

- ackownledged by the Police and Customs in any european country

- Contains minimum informations about cargo: sender, consignee, content and y
quantities, hazardous informations s

e tormaiiies) e
§ |13 Amwsiingen des Absencers 204 ind sonstige amiche Bohandhng) 24 Fanien vom:
s

- red printing for sender

— blue printing for receiver

— green imprint on carrier

- black print on second carrier (if present)
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Convention on the Contract for the
International Carriage of Goods by Road (CIM

=3

» United Nations convention about
ransportation of cargo by road
signed in Geneva on 19 May 1956
ratified by 55 european countries

defined the standard CMR wayobill

» ackownledged by the Police and
Customs in any european country

» Contains minimum informations
about the cargo: sender, consignee,
type and pieces, hazarduous

informations
red printing for sender
blue printing for receiver
green imprint on carrier
black print on second carrier (if
present)
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LECTURE 5 - FORWARDING AND ITS DOCUMENTS
5.1.3. CIM and SMGS

- Convention concerning International Carriage by Rail (CIM)

- Defined by Intergovernmental Organisation for International Carriage by Rail COTIF) in 1893
- From 1985 is in general use in Europe, except the exSovietUnion and exJugoslavian countries
— It is available for transports touching at least tw— country

- Important appendicies are:

- Appendix B: for carg- transportation,
- Appendix C: for hazarduous carg— (RID)

- CIM Railway Waybill issued by the carrier in five copies:
- original accompanies the goods
— the duplicate of the original is kept by the consignor
— the three remaining copies by the carrier for internal purposes.
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SMGS RAILWAY TRANSPORTATION CONVENTION

— From 1951, the Soviet Union and Socialist Countries applied until 1990.

A Sakind privase sbestinds 0 T aieinennsemins

- From 1990, only the exSovietUnion, Mongolia, China and Vietnam and exJugoslavian
countries apply
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Convention concerning International
Carriage by Rail (CIM) oty e |

e FTEE NE U R

Defined by Intergovernmental Organisation for —,,‘,ﬁj——
International Carriage by Rail (COTIF) in 1893
From 1985 is in general use in Europe, except the
exSovietUnion and exJugoslavian countries

It is available for transports touching at least two

country

Important appendicies are:

> Appendix B: for cargo transportation,

»  Appendix C: for hazarduous cargo (RID)

CIM Railway Waybill issued by the carrier in five

copies:

> original accompanies the goods

»  the duplicate of the original is kept by the
consignor

»  the three remaining copies by the carrier for
internal purposes.
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SMGS Railway Transportation
Convention

From 1951, the SovietUnion
and Socailst Countries
applied until 1990.

From 1990, only the
exSovietUnion, Mongolia,
China and Vietnam and
exJugoslavian countries

apply

The rail companies
transporting cargo into these
countries have to apply
included into the General
Contract Conditions
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LECTURE 5 - FORWARDING AND ITS DOCUMENTS
5.1.4. CIM-UIRR

International Union of Combined Road-Rail Transport Companies (UIRR)
- Accompanied Combined Transport means, that the road truck tractor and its driver accompanies the semi-trailer, like RO-LA systems
- Unaccompanied Combined Transport forwards only the goods in containers or trailers, like Bimodal systems

- Operator (CTO=Combined Transport Operator) is the company organising the transportation and contracts with the client

- Railway Undertakings Companies provide train capacity
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International Union of Combined Road-Rail
Transport Companies (UIRR)

Accompanied Combined Transport means,
that the road truck tractor and its driver
accompanies the semi-trailer, like RO-LA
systems

Unaccompanied Combined Transport
forwards only the goods in containers
or trailers, like Bimodal systems

Operator (CTO=Combined Transport
Operator) is the company organising the
transportation and contracts with the
client

Railway Undertakings Companies provide
train capacity

Interdiszciplinaris
Tudomanyok

b 1 R s Gaeniee ek

N
oo

pe

D gt douaner
L
s,

WR
s?o‘ﬂe :
Lxal

PN
08 0
X\




BaSICS Of /OgIStICS Interdiszciplinaris

Tudomanyok

LECTURE 5 - FORWARDING AND ITS DOCUMENTS
5.1.5. Sea transportation rules

Sea transportation rules
Haga/Visby regulations:
— Ship is sailing under a flag
— The flag defines the country, which the laws applied for the ship of
— Ship operator is responsible from ,,crane rope to crane rope”
— Waybill is the Bill of Lading
- 3 original, 3 copies
- originals provide proprietary
- Types:
- Consigned to B/L, Order B/L
- Clean B/L, Unclean B/L
- Transloading B/L, Multimodal B/L

- shipped on board B/L, received for shipment B/L




Basics of logistics

MAERSK LINE

COMBINED TRANSPOR'{ as
BILL OF LADING

Tt G r v e od sdone r
20 ARG L.

L0 NIC GrerEtt
MISSISSAUGA, ONT.
CANADA L4Z 23S
l’dOk-E 083 COC=0000
e e T3T seva v St

TO 7HE ORDER OF VUTTARA BANK LTD.

-aare
e

it

CEF/99570A

[Tormatog Wt hwwans

CROWN PRE IGHT,FORWARDERS LTD

375 TRADERS 51.5'3“ k.PL‘
HISSISSAUGA ON  L4Z3ES

"‘"*-"""*'nlk.u.,u’anﬁ'z

QUITTAG
DANGLAYED)

Trereeaa

__TORONTO

S eael L aart ~”3

il of Ladinng

]

Q43 HALIFAX

| Wam S

CHITT,

PARTIC

o o A T e O

15 BOLS

BOL 32-3%

X‘A ,

SEPT 13,95

T S e .

1¢ DAYS FREE DENURRAGE

SHIPPERS Z/.)&D, STOW AND COUNT
X 20' ORTAINERS £.T.C. L

94242.00

42.2% M.70NS B.P.SKEET/COLOVR
SHERT SECONDARY QUALITY
SI2E a FEET N bP X 6 ?m

%l:.“» é IB"QG 3 dcu
et 0 ! i ’& o |
D S 1

T OP LOADING HALIPAX ON

]'_ —SER )3 1999

e
-
Dukent Vw80
S O Bt

‘/3 —

o

SBP 13 1933

e Cavnnnt Prwnaw B ¥ § iy

A AT ¥ B DI D SN AR 1OAD KD, W)
-

tew -»...-.-vu 1, M e

MAZREK CANADA .h&?‘ pentagt s »..u -
THE CARRIBR

Interdiszciplinaris
Tudomanyok




LECTURE 5 - FORWARDING AND ITS DOCUMENTS
5.1.5. Sea transportation rules

(Fé H U N li ne @ SZECHENYI TERV

Hungarian Online University

Basics of Logistics
College of Dunaujvaros

LECTURE V. Forwarding and its
documents

5.1.5. Sea transportation rules g
B o,




Interdiszciplinaris
Tudomanyok

MAERSK LINE | " gilcriaomne |

e

D LIRS L. 900 . o

(et

Sea transportation rules Eig#g

L ettt

TO THE ORDER OF UTTARA BANK LTD. CROWN nexm,muuuas TD
376 TRADERS BLYD

SR e —

. . . . T gL part of
Haga/Visby regulations: S Bill o Lading

» Ship is sailing under a flag M
» The flag defines the country, which AP SR
S - ¥
the laws applied for the ship of I ——
Ship operator is responsible from o Y 5 i o

15 B
42. zs y TONS B.P. m(xr/cowm

,crane rope to crane rope” s PR R

SEAL 00 SI2E: 3 FEET N UP X 6 !m W

Waybill is the Bill of Lading T : '
» 3 original, 3 copies R 51 adel
»  originals provide proprietary 35%355‘52’3;1?;22" o
Types: '

Consigned to B/L, Order B/L

Clean B/L, Unclean B/L

Transloading B/L, Multimodal B/L =

o WO L EPTEL

shipped on board B/L, received for U e e . : b
,;2100&9___ ©— 1933
shipment B/L o Rl MATREK CAIADA T&??j’m

AT Y B, SIS ORI D RO, )
-




BaSICS Of /OgIStICS Interdiszciplinaris

Tudomanyok

LECTURE 5 - FORWARDING AND ITS DOCUMENTS
5.1.6. Rules on the airways

International Air Transport Association (IATA)
- Founded in 1919
— 240 countries joined
- Uniform tariff system Document standardisation
- Information and technology transfer
- Provides professional trainings
- Additional Regulations:
- IATA LAR for live goods
- IATA DGR for hazardous goods
- Use the Airway Bill:
— Green for transport payment o Blue for the Sender

- Pink for the Consignee
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PLEASE TYPE DR PRINT 8 PLIES)

International Air Transport : Sl
Association (IATA)

Founded in 1919

240 countries joined

Uniform tariff system Document
standardisation

Information and technology
transfer

Provides professional trainings

Additional Regulations:

> |ATA LAR for live goods

» |ATA DGR for hazarduous goods
Use the Airway Bill:

»  Green for transport payment

»  Blue for the Sender

»  Pink for the Consignee
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LECTURE 5 - FORWARDING AND ITS DOCUMENTS
5.2.1. What is the FIATA?

International Federation of Freight Forwarders Associations

- founded in 1926 in Austria, headquarter in Switzerland

- representing 40,000 forwarding and logistics companies in 150 countries
- help the international commerce and forwarding

- representing the freight-forwarding industries by international organisations in the field of transport:
- International Chamber of Commerce (ICC)
— International Air Transport Association (IATA) o International Union of Railways (UIC)
— International Road and Transport Union (IRU) o World Customs Organization (WCO)
- World Trade Organization (WTO)

- established Foundation for Vocational Training

- created uniform documents for worldwide forwarding, which have a very good reputation:
- FCR: Forwarders Certificate of Receipt
- FCT: Forwarders Certificate of Transport
— FWR: FIATA Warehouse Receipt
- FBL: FIATA Bill of Lading (negotiable Multimodal Transport)
- FWB: FIATA Waybill (non-negotiable Multimodal Transport)
- SDT: Shippers Declaration for the Transport (of Dangerous Goods) o SIC: Shippers Intermodal Weight Certificate
- FFI: FIATA Forwarding Instructions

Interdiszciplinaris
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International Federation of Freight
Forwarders Associations

founded in 1926 in Austria, headquarter in Switzerland
representing 40,000 forwarding and logistics companies in 150
countries
help the international commerce and forwarding
representing the freight-forwarding industries by international
organisations in the field of transport

International Chamber of Commerce (ICC)

International Air Transport Association (IATA)

International Union of Railways (UIC)

International Road and Transport Union (IRU)

World Customs Organization (WCO)

World Trade Organization (WTO)
established Foundation Vocational Training
created uniform documents for worldwide forwarding, which have

a very good reputation
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LECTURE 5 - FORWARDING AND ITS DOCUMENTS
5.2.2. FIATA forwarding documents

FIATA FCR is the Forwarders Certificate of Receipt, which have got similar function to the CMR, CIM
and Bill of Lading, and other Forwarder Receipt. It proves the fact, that the forwarder received the cargo
for holding or forwarding to a third party. The most important facts to be considered:

- Date

- Content, items, packaging

- Weight, quantity, crates

- No damage
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L Py FIATA FCT
FIATA FCT is the Forwarders Certificate of Transport, which proves the fact, that the forwarder | =

forwarded the cargo to the consignee to the right time or deadline. B e

ORIGINAL

E
L

Consigned 10 order of

The consignee has to give it to the forwarder for the cargo. Without this, the forwarder cannot
extradite the cargo.

Notdy address

Conveyance from /via

Marks and numbers Nurmber and kind of packages Description of goods Gross weight

according 1o the deckration of the consignor

The goods and instructions are accepted and dealt with Subject 10 the General Conditions pried overses!

Acceptance of this document or the invocation of rights arising thevefrom acknowledges the validity of the following conditions. regulations and axceptions also of the

trading conditions. printed overieal, except where th latter Contict with conditions 1-6 betow.

1. The undersigned are authorized to enter ino contracts with camers and others INvolved in the execution of the ransport subject 10 the latter's usual terms and
conditions.

2. The undersgnad o not act as Camiers but as Forwarders. In consequence they are anly responsible for the carehul selection of third parties. nstructed by them,
subject 1o the conditions of Clause 3 hereunder.

3. The undersigned are responsible for delvery of the goods 10 the holder of this document through the kntermediary of a delivery agent of thair choice. They are not
responsible or acts or omissions of Camsees involved in the execution of the ransport or of other thied parties. The undersigned Forwarders will, on requOSt, assign
their rights and claims against Casriers and other parties.

4. Insurance of the goods wil only be eflected LPON express INStUCONS in writng.

5. Unforesean and /or unioreseeable circumstances entitle the undersigred 10 arrange for devation from the envisaged route and /or method of transport

6. Undoreseen and /or unforesecable dsbursements and charges are for the account of the Goods.

zeciand 5.96

e - Sw

Zun

Insurance through the intermediary or the undersigned Forwardors W, the Undersigned Forwarders in accordance with the instructions of our
Principals, have taken charge of the abovementioned goods in good extermal
conaton at

Not covered

v

Covered accordng 1o the attached ksurance Poscy / Certifcate for dospaich and deivary as stated above or order against surrender of this
document propery endorsed
AR disputes shat be govemed by the law and within the exclusive
risciction of the courts at the place of sue. In witnass theeeol the Undersgred Forwarders have signed
originals of this FCT document, a of this tencr and date. Whan one of these has
For celivery of the goods ploase apply 1o been accomplished, the other(s) will lose thor valdity.

OPYRIGH'

Place and date of 5sue

Freight and charges prepax! to [ Stamp and signase

Text authorized by FIATA

thence for account of goods, lost or ot lost
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FBL
FIATA FBL is a negotiable FIATA Multimodal Transport Bill of Lading, which has got a : uﬁ‘f?..%iﬁmlﬁs o

. . . . BILL OF |
very similar role to the FCRSs, but it is a more secure document for multimodal forwarding R

and works as a forwarding contract. Gonsiored 1 crderof

Place of receipt

Fort of loading

Place of deivory

Number and kind of packages Doscription of goods

A\
S

S

Declaration of Interest of 1he consignor Declared value for ad valorem rato according to
in timely delivery {Clause 8.2 the declaraticn of tha contigner (Clauses 7 and §),

B | [

Tho goods and instructions are acceplod and doalt with subjoct 10 1o Standard Conditions printed overieat.

according to the declaration of the consignor

Taken kn chargo in appasant good order and condition, unless otheraise noted herein, at the place of roceipt for transport and delvory as mentioned abave.
Ore of these Multimodal Transport Eills of Lading must be sumondored duly endorsed in exchange for the geods, In Witness wherad! the original
Mussimodal Trensport Bills of Lading all of this tencr and date have been signod In the number stated bilow, 0oe of which belng accomplished tho other(s)
10 b void

Froightemounl Frolght payabie at ] Place and Gate of ssue

Cargo Insurancs through the undersigned HNumber of Original FBL's Samp and sgnature
O notcovorod 0 Covered according to atteched Folcy

| - -
For defivery of gcods pleaso apply to:

Text suthorized by PATA. Copyright reserved. © FIATA/Zurich-Switzerland 6.92
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FWB [Ne. 0 Fo
FIATA FWB is the non-negotiable waybill for multimodal waybill, which is also similar to NON-NEGOTIABLE FIATA _

WAYBILL

the FBL, but the value of the cargo cannot be handed over by this document. v D

el
Maroaw Tewgart Do
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FWR is the FIATA Warehouse Receipt, which is a record about the receipt of cargo by the
forwarder’s warehouse. It is used only in national transportation for the purpose of helping
the logistic processes by unified forms. Therefore is non-negotiable and cannot be used as a
normal warehouse receipt.
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FIATA SDT is the Shipper’s Declaracion for the Transport of Dangerous Goods.
It’s roles are:

- Help the information providing about hazardous goods

- On the back side, the classification of hazards have to be printed

- To use in a country, the national forwarder association has to announce it at theFIATA

- Have to be created and signed by the sender

- Help to determine the responsibility in case of accidents
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FFI document is the FIATA Forwarding Instructions.
— A standard form to create forwarder contract.

- Based on the UN layout key for international commercial documents.

- 4-digit code table printed onto the back side helps the digital submission.

RWARDING INSTRUCTIONS FFI

Date

2066 Mode of transpor

Interdiszciplinaris
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FIATA FCR
Forwarders Certificate of Receipt

Similar function to the CMR, CIM r:%«m
and Bill of Lading, etc. ;

Prove the fact,that the forwarder
received the cargo for holding
or forwarding to a third party

Facts:

Date

Content
Weight/Quantity
No damage

t suthorzed by FIATA. Copyright FIATA Zurich - Swizeriand 282




FIATA FCT
Forwarders Certificate of Transport

Prove the fact, that the
forwarder forwarded
the cargo to the
consignee

The consignee gives it to

the forwarder for the

cargo
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FIATA FBL
Negotiable FIATA Multimodal Transport Bill

Same to the FCR,

but it is a security

Used in multimodal
forwarding

Works as a forwarding
contract
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FIATA FWB
Non-negotiable FIATA Multimodal Waybill

Same like the FIATA FBL




FIATA FWR
FIATA Warehouse Receipt

Receipt about cargo received
by the forwarder warehouse

Used only in national
transportation

Main purpose is to help the
logistic processes by unified
forms.

Non-negotiable

Cannot be used as a normal
warehouse receipt
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FIATA SDT - Shippers Declaracion for the
Transport of Dangerous Goods

Help the information providing
about hazardous goods

On the back side, the
classification of hazards have to
be printed

To use in a country, the national
forwarder association has to
announce it at the FIATA

Have to be created and signed
by the sender

‘.1
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R S S S S S S S S S S SSSSSSSSY

Help to determine the
responsibility in case of
accidents




FIATA FFI
FIATA Forwarding Instructions

» A standard form to |
create forwarder
contract

Based on the UN layout
key for international
commercial documents

4-digit code table
printed onto the back
side helps the digital
submission.
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LECTURE V. Forwarding and its documents
LECTURE 5 - FORWARDING AND ITS DOCUMENTS

5.3.1. WHAT IS THE INCOTERMS?

InCoTerms are the International Commercial Terms published by the International Chamber of Commerce and declared first in 1936. It regulates the tasks of the seller in the interna-
tional commercial transactions in the following parts of delivery from administration to physical logistic tasks:

- Export customs declaration
- Carriage to port of export

- Unloading of truck in port of export CIF transport & insurance paid
I i
ﬂﬂl transport paid !

- Loading on vessel in port of export | ,
DAT customs unpaid

|
— Carriage (Sea/Air) to port of import The seller FOB  Loaing Destination The buyer

— Insurance First carrier

- Unloading in port of import

- Loading on truck in port of import

transport paid

— Carriage to place of destination
transport & insurance paid

- Import customs clearance customs unpaid

— Import taxes Source: http://www.wtglogistics.com/images/publ/incoterms-en.jpg
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The seller needs to provide the activites from the above mentioned activites free for the buyer, but the costs of these provided activities are included into the sales price of the items. So a
price e.g. 10000$ FAS New York means, that the seller delivers the subject of the delivery contract to the port of New York with clearing the export customs for the named sales price included
these activities for free.
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Published by the International
Chamber of Commerce
Declared first in 1936

Last update: 2010

11 predefined terms:

»  "E" group: EXW on departure
location

»  "F"group: FCA, FAS, FOB on receipt
location
"C" group: CFR, CIF, CPT, CIP on
shipment location
"D" group: DAT, DAP, DDP on
destination location

International Commercial Terms

Seller’s tasks regulated:

7.
8.
9.

Export customs declaration
Carriage to port of export
Unloading of truck in port of export
Loading on vessel in port of export
Carriage (Sea/Air) to port of import
Insurance Unloading in port of
import

Loading on truck in port of import
Carriage to place of destination
Import customs clearance

10. Import taxes

Interdiszciplinaris
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LECTURE 5 - FORWARDING AND ITS DOCUMENTS

5.3.2. INCOTERMS PREMISES

The last update was in 2010, when 11 predefined premises were left in 4 major groups:

- “E” group: EXW on departure location
In case of Exworks term, the shipper delivers the items at its home location in delivery
packaging. So the deliver location is at the shipper’s site.

- “F” group: FCA, FAS, FOB on receipt location
In case of the F group, the seller provides included logistic activities to the departure or export seaport for free.

- “C” group: CFR, CIFE CPT, CIP on shipment location
These are multimodal and maritime transportation terms with multiple parity locations, where the location of transportation free of charge and the location of insurance content are
different. This requires, that the buyer should contract for insurance from the boarding or receipt location. The ownership of the items changes also on the receipt or boarding location.

- “D” group: DAT, DAP, DDP on destination location
The D group include the most logistic services for the buyer for free, included not only the export clearance, but the import customs administration. In case of Delivery and Duty Paid
terms, the import custom fees and additional commercial taxes in the buyer’s country are also paid by the seller.

The next figure shows, how the tasks of the seller are raising and the tasks of the buyer are reduced, of course the costs of these tasks are included into the sales price. The light blue line
shows the additional insurance requirement of seller in case of CIF and CIP. The pairs of these premises require to contract additional insurance by the buyer.
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~

v
‘—!"’

Named Place Buyer

EX WORKS

FREE CARRIER

CARRIAGE PAIDTO

CARRIAGE AND INSURANCE PAIDTO

DELIVERED AT TERMINAL

DELIVERED AT PLACE

DELIVERED DUTY PAID

FREE ALONGSIDE SHIP

FREE ON BOARD

°
2
=
£
2
2
5
=
K

COST AND FREIGHT

COST, INSURANCE AND FREIGHT
mmm  Seller bears cost mmm  Seller bears risk Seller must take out transport insurance

wwm Buyer bears cost Buyer bears risk

Source: Trend Food International official webpage: www.trendfoodinternational.com

The Cost Assignment Table presents the costs have to pay by the seller and by the buyer regarding to the using of InCoTerms2010 premises.
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Incoterm Export Carriage to| Unloading of Loading on Carriage Unloading | Loading on | Carriage to Import Import
- customs portof | truckin port of | vesselin port of | (Sea/Air) to port | Insurance| in port of |truckin portof  place of customs ta:es
declaration export export export of import import import destination | clearance

EXW Buyer Buyer Buyer Buyer Buyer Buyer Buyer Buyer Buyer Buyer  Buyer
Seller Seller Buyer Buyer Buyer Buyer Buyer Buyer Buyer Buyer  Buyer
Seller Seller Seller Buyer Buyer Buyer Buyer Buyer Buyer Buyer  Buyer
Seller Seller Seller Seller Buyer Buyer Buyer Buyer Buyer Buyer  Buyer
CPT Seller Seller Seller Seller Seller Buyer Buyer Buyer Buyer Buyer  Buyer
CFR(CNF)  Seller Seller Seller Seller Seller Buyer Buyer Buyer Buyer Buyer  Buyer
CIF Seller Seller Seller Seller Buyer Buyer Buyer Buyer Buyer Buyer  Buyer
CIP Seller Seller Seller Seller Seller Seller Buyer/Seller Buyer/Seller Buyer Buyer  Buyer
DAT Seller Seller Seller Seller Seller Seller Seller Buyer Buyer Buyer  Buyer
DAP Seller Seller Seller Seller Seller Seller Seller Seller Seller Buyer  Buyer
Seller Seller Seller Seller Seller Seller Seller Seller Seller Seller | Seller

Source: www.nomadusb.com
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International Commercial Terms

The seller

l:lr transport & insurance paid
ﬂlﬂl transport paid

Illll'l' customs unpaid

|
"]B Loading Destination

1
1
1
I
;
|
U
1
i
1
port port I

The buyer

First carrier

transport paid

transport & insurance paid

customs unpaid
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COST, INSURANCE AND FREIGHT

mmm  Seller bears cost mmm  Seller bears risk Seller must take out transport insurance
mwm Buyer bears cost Buyer bears risk
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Cost assighment between Seller and
Buyver by InCoTerms2010

I, Export Carriage to| Unloading of Loading on Carriage Unloading Loading on Carriage to Import [
2010 customs port of truck in port of | vessel in port of | (Sea/Air) to port |Insurance| in port of |truck in port of’ place of customs tases
declaration export export export of import import import destination | clearance

EXW Buyer Buyer Buyer Buyer Buyer Buyer Buyer Buyer Buyer Buyer  Buyer

Seller Seller Buyer Buyer Buyer Buyer Buyer Buyer Buyer Buyer  Buyer

Seller Seller Seller Buyer Buyer Buyer Buyer Buyer Buyer Buyer  Buyer

Seller Seller Seller Seller Buyer Buyer Buyer Buyer Buyer Buyer  Buyer
CPT Seller Seller Seller Seller Seller Buyer Buyer Buyer Buyer Buyer  Buyer
CFR(CNF) Seller Seller Seller Seller Seller Buyer Buyer Buyer Buyer Buyer  Buyer
CIF Seller Seller Seller Seller Buyer Buyer Buyer Buyer Buyer Buyer  Buyer
CIP Seller Seller Seller Seller Seller Seller Buyer/Seller Buyer/Seller Buyer Buyer  Buyer
DAT Seller Seller Seller Seller Seller Seller Seller Buyer Buyer Buyer  Buyer
DAP Seller Seller Seller Seller Seller Seller Seller Seller Seller Buyer  Buyer
DDP Seller Seller Seller Seller Seller Seller Seller Seller Seller Seller A Seller
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LECTURE 6.
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Lecture 6. INSTALLATIONS AND MACHINES IN LOGISTICS
6.1.1. THE STRUCTURE OF MATERIALS HANDLING MACHINE TYPES

The Materials transport and handling systems can be defined in system approach as the devices or/and equipment for transporting materials from source location to destination location
preserving the quality of materials. It includes:

— tracks,
- power supply,
— and control units.

These componens are closely related to the activities of the connected processes of — loading, - manufacturing, — storage.
The important characteristics of materials to be transported and handled are the

- Type

— Physical state

- Weight, size

- Type of packaging

— Special characteristics like:
- Mechanical sensitivity

- Temperature a climate requirements o Danger level and hazard type of it
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The next figure recap the levels of enterprise materials transport and handling discussed in one of the first lectures.

Transport Materials Work place Materials
Transport within movement services within handling in
between a company within technology an technology warehouses
companies between processes process
establishments

3 A

Loading infout| |Transportatior| Storage Packf-)ging _ Sorting Identification
Loading unit Collecting Labeling

L T S building

Source: J. Cselényi — B. lllés: Planning and Controlling Materials Handling Systems (Anyagmozgato

rendszerek tervezése és irdanyitdsa), University Miskolc, University Press, 2006

The structural types of materials handling and transport machinery can be classified by operating type, track building requirement, controlling type. The related types are summarized
on the bottom of the figure.
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Categories

1 ! 1 l
. Without Running on Running
Track requirement

CO nt ro"ing w Automated m Automated m Automated

Types Lift-trucks, transport Cranes, lifting Conveyors roller tracks

trucks, automatic equipment, elevators, Belt conveyors,
guided vehicles, Elevated/overhead rail  cableway, chaintracks
mobil cranes, mobil system rotating paternoster
robots Robots, actuators and caroussel system
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Materials transport and handling systems

System approach: device or/and equipment transporting materials
v" from source location to destination location j ; |
v'  preserving the quality of materials

v" Including:
v"  tracks,
v' power supply,
v" control units.

Closely related to the activities of
v' loading,

v" manufacturing,

v’ storage.
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Important characteristics of materials to be
transported and handled

v Type
v’ Physical state

v' Weight, size

v Type of packaging

v’ Special characteristics:

v" Mechanical sensitivity
v' Temperature a climate requirements

v" Danger level and type
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Levels of enterprise materials transport and
handling

Transport Materials Work place Materials
Transport within movement services within handling in
between a company within technology an technology warehouses
companies between processes process
establishments

A

Loading infout| |Transportatior| Storage Packf-xging _ Sorting Identification
Loading unit Collecting Labeling

L T S building
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Structural types of materials handling and
transport machinery

Categories

1 . 1 I
. Without Running on Running on
I_I_I I_I_I

I_I_I
Controlling

Lift-trucks, transport Cranes, lifting Conveyors roller tracks
trucks, automatic equipment, elevators, Belt conveyors,
Types guided vehicles, Elevated/overhead rail ~ cableway, chaintracks
mobil cranes, mobil system rotating paternoster
robots Robots, actuators and caroussel system




BaSICS Of /OgIStICS Interdiszciplinaris

Tudomanyok

Lecture VI. INSTALLATIONS AND MACHINES IN LOGISTICS
6.1.2. FEATURES OF CRANES

The cranes are vertical lifting machines with additional horizontal positioning. The application is mostly loading and unloading operations, buti n shop floors and work centers, these
smaller or huge machines are used for machine service operations, like changing huge tools in dye cast machines, positioning large part sin case of assembly operations of big machines.

Major types:

- Running cranes:
- Bridge cranes
- Gantry cranes

- Rotating Cranes:
- Portal cranes
- Tower cranes
— ShopFloor Cranes

Main components of a crane are the lifting unit, the horizontal driving units and the whole support structure. Of course, the controlling unit is also required, a crane can be controlled
from ground floor or from operator cabin mounted onto the crane structure.
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Festooned
Conductors

Girder

> " y - : Serl'ic‘;} Plaiform >~
i~ (Optional) |
Pendant
Pushbuttmé Endtruck

\
Operator Cab
(Optional)

Source: http://mhscrane.com/

An automated crane requires full sensoring system into the directions and at the end points of movement ability in the operating space. Furthermore, the cargo grabbing should be

automated, as well, and this requires a machined grabber unit lifted by the lifting unit.
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Operating space of cranes

Source: Béla Kulcsdr: Industrial Logistics, LFK, 1998
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Cranes: vertical lifting machines
with additional horizontal positioning

Types:

v" Running cranes:

—<_Bridge cranes

v" _Gantry cranes

v~ Rotating Cranes:

v' Portal cranes/

v" Tower cranes

v" ShopFloor Cranes
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Main components of a running crane

Festooned ‘
Conductors 8¢
i

D =
', :-/,.--’}
Nz
T

e

2 Fervice Plaform L2~
(Optional)

Pushbuttﬁé Engtruck

Pendant

Operator Cab
(Optional)
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Reaching space of cranes

Source: Béla Kulcsar: Industrial Logistics, LFK, 1998
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Lecture VI. INSTALLATIONS AND MACHINES IN LOGISTICS

6.1.3. FEATURES OF INDUSTRIAL TRUCKS

Industrial Lifting Trucks are horizontal moving machines for especially loading and unloading operations of transport vessels, trucks, trains, storage racks, but available for shorter dis-
tance transportation, as well.

So the functions are:

- loading with lifting requirement

- short distance transportation

— usually only for one crate/pallete

Therefore the industrial trucks usually mounted with forklift elevating tower for lifting the cargo.
The driving system are often a hydraulic transmission type drived by rotating energy of:

— Electrical engine and batteries

- Diesel engine

- LPG/CNG engine
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These same hydraulic systems are used for:

- horisontal movement

- steering

- cargo grabbing and fixing
- cargo lifting

The forklift trucks and transport trucks are mostly manned type with driver cabin or driver stand, but there are unmanned automated, onboard or central computer controlled industrial
trucks.

Their automated operating are based on:
- Automatic steering, moving
- Automated loading and retrieving
— Central control

Steering of Automatic Guiding Vehicle can be implemented by induction wires mounted into the groundfloor of operation area, or by optical path, RFId tag or magnetic point tracking,
by navigation on laser reflection points, shape recognization based machine intelligence. The automatic guiding vehicles are cooperating with the central logistic control system.
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Industrial Lifting Trucks

Industrial Trucks usually mounted with
forklift elevating tower

Hydraulic transmission with:

v Electrical engine and batteries
v" Diesel engine

v'  LPG/CNG engine

Used for:

v' loading with lifting requirement
v" short distance transportation

v usually only for one crate/pallete
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Steering of Automatic Guiding Vehicle

Active induction path tracking Opticat patlytracking ~ Contour-oriented guidance

il

Laser navigation Magnetic point tracking Tracking of RFId points

jrei

Source: Sandor P.-Subecz P. -Szilassy L.:
Nem ko6tott palyas vezetb nélklili targoncarendszerek a raktari- és termelési lancban,
Modern Logisztikai Workshop, Logisztikai Fejlesztési Kézpont, 2009




Information about products

v' Quantity, quality, Type, Manufacturer
v" Unit load type, packaging mode, size and weight
v' Expiration date

v Special features:

v' Chemical, phisical dangers, e.g. fire hazard and explosivity grade

v" Mechanical and Radiation Sensitivity (heat, light, electromagnetic)
v’ Logistic information:

v" Bill numbers/ID, Distributor,

v'  Speditor, Date of arrival, etc.

Interdiszciplinaris
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Lecture VI. INSTALLATIONS AND MACHINES IN LOGISTICS

6.1.4. OVERHEAD MONORAIL TRANSPORT SYSTEMS

The essence of the Overhead monorail systems is that the materials transporting is established over the object to be server by material and is implemented by electrical drive or centrally
pulled wagons running on overhead railway tracks.

— The overhead installation does not disturb the technological processes installed on ground floor. Volume utilization of the plant is higher.
— Cars can control individually and remotely on full-automated way. There are two major types:
- Automated Electrified Monorail systems with individual drive

- Overhead trolley conveyor systems with central drive

Automated Electrified Monorail systems
Features
— Better for piece-goods.
— Free, complex 3D track can be established:
- Straight sections, curves, slopes,
— Switches and elevators can link separate track sections, o Storage and parking track sections can be assigned.

- Modular, flexible, extendable, replaceable system.
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- Each transport wagon has own electrical and autonomous controlled drive:
— The transport direction can be alternated,
— The track line can be open line.
— The wagons can independently stopped at any time at any position.
— The loading and retrieval points can be established at any position on the track line
— The wagons can be equipped with active cargo grabber and actuators.
— Control system can be developed with the newest IT for fully automated operating integrated into the entire logistic and materials handling system of the operating environment.
Track variations are available:
- on closed loop track lines the movement direction is fixed, the track sections are oneway sections,
— only with special control strategies can be alternate the direction in a track section
The features of overhead railway wagons or so called sky cars:

Construction:

Transporter wagon with electrical drive,

Cargo wagon without drive and tractor wagon without cargo bearing element,
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Load distribution:

One cargo bearing beam,

More cargo bearing beam are connected to distribute the load weight.
Functions:

transport,

Loading and retrieval,

Line up the wagons, storage.
Technical range:

Weight carrying capacity: 0,1kg - 1t,

Transport speed: 0,1 - 5 m/sec,

Transport distance: 0,01 - 1km.

Overhead trolley conveyor systems and cable-way transport systems
Features
— Drive transmission from a central electrical drive via endless traction chain

- Continuous materials transport — cannot be stopped for individual cargo
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- Load holder suspensions are fastened to the traction chain and are towed to the forward direction - one direction closed loop transport
- Mostly indoor factory overhead applications - leave gound floor free.

- Piece-goods transport methods

— Can be applied to transport piece goods within plants and between plants and buildings in a works,

— The line of track can be only in closed loop,

— More loading and retrieving points can be established along the track

— Best volume utilization by compact design

- Vertical and horizontal track tracing

- Modular construction type

- Fully automatic, can be controlled by computer

- Cargo tracking is possible with automated cargo ID devices
— Payload capability: up to 5 tons

— Transport speed: 0,2-60 m/min, 1 m/min-2 m/sec

— Available transport distance: from 10 m up to 2 km
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Overhead monorail system

The materials transporting is established over the object to be server by material and

is implemented by electrically drived wagons running on overhead railway tracks.

v' The overhead installation does not disturb the technological processes istalled on
groudfloor. Volume utilisation of the plant is higher.

v Cars can control individually and remotelly — full-automated




Interdiszciplinaris
Tudoméanyok

Features

Better for piece-goods.

Free, complex 3D track can be established:

»  straight sections, curves, slopes,

»  Switches and elevators can link separate track sections,
» storage and parking track sections can be assigned.
Modular, flexible, extendable, replaceable system.

Each transport wagon has own electrical and autonom controlled drive:
The transport direction can be alternated,
The track line can be open line.
The wagons can independently stopped at any time at any position.
The loading and retrival points can be established at any position on the track line
The wagons can be equipped with active cargo grabberand actuators.

Control system can be developed with the newest IT.

Can be fully automated.
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Features of overhead railway wagons

Construction:
Transporter wagon with electrical drive,
Cargo wagon without drive and tractor wagon without car
Load distribution: — 3
One cargo bearing beam,
More cargo bearing beam are
connected to distribute the load weight.

Functions:
transport,
Loading and retrival,
Line up the wagons,
storage.
Technical range:
Weight carrying capacity: 0,1kg — 1t,
Transport speed: 0,1 — 5 m/sec,
Transport distance: 0,01 — 1km.




Track-chain and cable-way transport
systems

Drive transmission from a central electrical drive via endless traction chain
Continuous materials transport — cannot be stopped for individual cargo

Load holder suspensions are fastened to the traction chain and are towed to the
forward direction — one direction closed loop transport

Mostly indoor factory overhead applicatons — leave oundﬂoor free.

Undercart (roller) Single track for undercarts

single closed
transport loop

Interdiszciplinaris
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Features of track-chain transport systems

ANERN

v
v
v
v
v
v
v
v
v
v

Piece-goods transport methods

Can be applied to transport piecegoods within plants and between plants
and buildings in a works,

The line of track can be only in closed loop,

More loading and retrieving points can be established along the track
Best volume utilisation by compact design

Vertical and horizontal track tracing

Modular construction type

Fully automatic, can be controlled by computer

Cargo tracking is possible with automated cargo ID devices

Payload capability: up to 5 tons

Transport speed: 0,2 — 60 m/min, 1 m/min — 2 m/sec

Available transport distance: from 10 m up to 2 km

Interdiszciplinaris
Tudoméanyok




Basics of logistics

Interdiszciplinaris
Tudomanyok

Track variations

v The track formation depends
on position of established
technology objects and the
controll strategy of the
materials handling.

On opened and mixed track
lines the movement
directions are alternate
directions.

.

I I
On closed loop track lines the movement direction is tixed, the
track sections are one-way sections,

only with special controll strategies can be alternate the direction
in a track section
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Lecture VI. INSTALLATIONS AND MACHINES IN LOGISTICS

6.1.5. ROLLER AND BELT CONVEYORS

These systems are continuous material handling track, which the goods are laying and moved on a roller or belt surface.
Functions:

- Transport

- Sort and collect

— Store

Roller conveyors

- Free running roller track
- Roller drive track
- Belt conveyor track

— Chain conveyor track

Belt conveyor applications

In case of belt conveyors, the laying surface is a continuous material type, which make the system available to transport both piece goods and bulk materials.
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Roller conveyors

DEF: Continuous material handling track, which the goods are laying and
moved on a roller or belt surface.

Types:

v" Free running roller track
v" Roller drive track

v" Belt conveyor track

v" Chain conveyor track
Functions:

v' Transport

v" Sort and collect

v’ Store
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Gravity roller track FIFO storage

One side for loading

Other side for retrieval
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Belt conveyor applications
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Lecture VI. INSTALLATIONS AND MACHINES IN LOGISTICS
6.1.6. CONTROL SYSTEMS AND DATA ACQUIRING
The control system of a material handling system has got multiple role:
- coordinating the system components in the whole system for the proper cooperation,

- controlling the individual system components.

These multiple roles have implemented on different level of the system controlling.

Cen trol

Logistic control
system

Component control units

System components

On the Component control level are the traffic control sensors, which can coordinate the cooperation between e.g. track sections. This is required for the normal operation and transpor-
tation without any accidents and collisions.
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But e.g. for the proper routing in a materials handling network, additional coordinating function is required to forward the cargo to its destination. The destination information can be
provided by the central logistic control system, but it is important to know, which cargo is forwarded at the time. This is the role of Cargo Identification in transport systems.
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Source: Kulcsar Béla: Industrial Logistics, LFK, 1998

In the structure of computer control system, data transmission techniques are required to provide efficient, standardized computer based information flow:
- Radio Frequency based electromagnetic on-line transmission

- Infrared optical on-line transmission

- Wired on-line transmission

- Touching or connecting batch transmission for oft-line operation
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The terminal types are
— Built-in, fix
- Mobile Hand-held
- On-board Mobile
The Product Identification techniques are based on:
- Bar Code reading (optical)
- RFId
— Character, Color or Shape Recognition
The important information about products are:
- Quantity, quality, Type, Manufacturer
— Unit load type, packaging mode, size and weight
- Expiration date
— Special features:
— Chemical, phisical dangers, e.g. fire hazard and explosivity grade
- Mechanical and Radiation Sensitivity (heat, light, electromagnetic)
- Logistic information:

— Bill numbers/ID, Distributor,
- Speditor, Date of arrival, etc.

Interdiszciplinaris
Tudomanyok




BaSICS Of /OgIStICS Interdiszciplinaris

Tudomanyok

The system collect a lot of operational informations about materials handling, as well:

- Loading, retrieval and transport commands

- Resource master data (features, position and priority) of
- machines,
— storages,
— transport tracks and relations.

- Measurement of materials handling performance
- Resource utilisation rate (storages, materials handling machines, HR) o Delivery and handling errors
— Cycle time of operations
- Detailed analysis of handling operations

These information are available later for planning and improve the logistic system and its efficiency.
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Structure of computer control system

ERP level
Business administration

Operations level
Process control
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Data transmission

Central ERP system [Connectionto

W| re d on ‘l | ne (host- suppliers and

customers ERP
system

RF on-line
Wired off-line (batch)

Infrared quasy on-line
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Techniques

On-line/off-line/batch data transmission:
» Radio Frequency Electromagnetic Transmission
» Infrared optical Transmission

» Wired (offline)

Terminal types

> Built-in, fix

» Mobile Hand-held

» On-board Mobile

Product Identification techniques:

» Bar Code reading (optical)

» RFId

» Character, Color or Shape Recognition




Information about products

v' Quantity, quality, Type, Manufacturer
v" Unit load type, packaging mode, size and weight
v' Expiration date

v Special features:

v' Chemical, phisical dangers, e.g. fire hazard and explosivity grade

v" Mechanical and Radiation Sensitivity (heat, light, electromagnetic)
v’ Logistic information:

v" Bill numbers/ID, Distributor,

v'  Speditor, Date of arrival, etc.
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Informations about materials handling

v’ Loading, retrieval and transport commands
v" Resource master data (features, position and priority) of
v" machines,
v’ storages,
v’ transport tracks and relations.
v' Measurement of materials handling performance
v" Resource utilisation rate (storages, materials handling machines, HR)
v Delivery and handling errors

v" Cycle time of operations

v Detailed analysis of handling operations
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Lecture 6. INSTALLATIONS AND MACHINES IN LOGISTICS

6.2.1. ROLE AND TREND OF STORAGE

Till years of 1950’s only low height storage and hand made materials movement were applied in commercial, industrial and military materials handling. After the Second World War,
forklift trucks and pallets came to general use, reforming the whole materials handling industry.

Globalisation and supply chains are evolving from years 1970’

The role of warehouses in Supply Chains regarding to the economical need of JIT (Just-in- Time supply) are today the reliable supply, which can manage only with sufficient stocks con-
centrated at efficient warehouses. In other words the storage of the stock had become a secondary role. Additional functions of warehouses are the packaging, unit load building, labelling and
so called product finishing.

But where come the need for storage from? In supply chains can be intensity differences between materials usage by users/customers and supply capacity of material producers. Ideal case
is if the output volume meet with input volume, but its cannot manage because of stochastic input market and stochstic consumption of goods. But in logistics chain there is differences between
in the production and usage of products and this results stock, e.g. there is more products than it is needed. However, stocks held in warehouses in the supply chain to meet the needs of the next
phase if there requires a bigger volume of materials than the producted volume is, so it must be pre-stacked. The most commonly case are 2nd and 3rd, and they alternate each other. In some
period it is needed to exceed the needs of product emission to serve the additional requirements arising in next period. Optimally, longer term also applies to the following relationship. But if
this balance is broken then a fault will appear in the supply chain with the following consequences:

— If the product output is greater than the consumption then goods surplus (inventory) is formed.

— If the consumption exceed the available quantity of goods, then shortage occurs.
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What are the reasons of the differences between production level and consumption level?
— Fluctuating demand for finished products

- Changing procurement opportunities, the uncertainty in the purchasing process

- Global value creation, outsourcing of manufacturing operations

- Product life cycle and life shortening

- Product types, variants increase

— Lean principles, optimal production batch sizes

- Manufacturing cycle time reduction

These reasons do not automatically imply the need for large inventories of even!

New requirements compared to storage and storage management:

- Outsourcing of storage processes, concentration of warehouses,

— Centralization of Warehouses, Cross-docking technique.

As a summary, here is detailed list of functions of warehouses:
More efficient movement of goods with the coordination of material flows:

- Consolidating the materials transport:

— Collection of materials to move them in bigger volume and less frequency; if it is possible by deadlines

— Collection of materials moving in the same direction
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- Protection of quality and quantity of stocks till starting of its use:
- With Proper storage techniques
- With Good climate (humidity (rain, humid air resistance), temperature (cooling, heating))

— With Tracking and recording the storage and handling processes o First in first out method Against obsolescence

- General asset protection
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Role of Warehouses in Supply Chains

Till years of 1950’s low height storage and hand made materials movement.

Forklift trucks and pallets appeared at 1960’s.
Globalisation and supply chains are evolving from years 1970’s

Today: need of JIT (Just-in-Time supply), which can manage only with
succifient stocks concentrated at efficient warehouses.

Role of warehouses:
» Primary: supply the consumer of stored stock
» Secondary: store the stock

Additional works in warehouses: packaging, unit load building, labelling,
product finishing
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The need for storage

Interdiszciplinaris
Tudomanyok

In supply chains can be intensity differences between materials
usage by users/customers and supply capacity of material

producers.
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The need for storage

» ldeal case if the output volume meet with input volume, but its cannot manage
because of stochastic input market and stochstic consumption of goods.

lout = lin

» In logistics chain there is differences between in the production and usage of
products and this results stock, e.g. there is more products than it is needed:

lout > lin

» However, stocks held in warehouses in the supply chain to meet the needs of
the next phase if there requires a bigger volume of materials than the
producted volume is, so it must be pre-stacked.

lout < lin.




Cases

The most commonly case are 2nd and 3rd, and they alternate each other.

In some period it is needed to exceed the needs of product emission to serve
the additional requirements arising in next period.

Optimally, longer term also applies to the following relationship:

Z lout = Z lin

If this equilibrium is upset then a fault will appear in the supply chain with the
following consequences:

» If the product output is greater than the consumption then goods surplus
(inventory) is formed.

» If the consumption exceed the available quantity of goods, then shortage occurs.
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Why come for the differences between
production level and consumption level

Fluctuating demand for finished products

Changing procurement opportunities, the uncertainty in the
purchasing process

Global value creation, outsourcing of manufacturing
operations

Product life cycle and life shortening
Product types, variants increase
Lean principles, optimal production batch sizes

Manufacturing cycle time reduction
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New role of warehouses

These reasons do not
automatically imply the

Distribution Center Before Cross-Docking _need fo r. large
Suppliers inventories of even!

New requirements
compared to storage and
storage management:

Customers O O O ‘/

AnerCross-Doeklng processes,

;I concentration of
\ ,} warehouses,

Crou-Dod(lng

Outsourcing of storage

Centralization of
Warehouses, Cross-
O O O docking technique.




Additional functions of warehouses

More eefficient movement of goods with the coordination of material flows:

v Collection of materials to move them in bigger volume and less frekventy,
if is possible by deadlines

v" Collection of materials moving in the same direction
v" Protection of quality and quantity of Stocks till its use:
v' With Proper storage techniques

v" With Good climate (humidity (rain, humid air resistance), temperature
(cooling, heating))

v' With Tracking and recording the storage and handling processes
First in first out method Against obsolescence

General asset protection
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Lecture 6. INSTALLATIONS AND MACHINES IN LOGISTICS
6.2.2. WAREHOUSES AND STORAGE STRUCTURES
Major Warehouse Structures
— Internal structures within a warehouse location:
- Facility layout
- Head-layout (stack-type)
— Cross-flow layout (FIFO-type)
— Storage zone layout
- Block-storage (heap/stack)

— Corridor-storage (random access)

- External consolidation warehouses between geographical locations:

- Distribution centers

— Centralized warehouses
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Head-type Warehouse Facility layout
— Less empty run with common loading+retrieving cycles
- Common Point of reaching the Storage Area

- Loading and retrieving operations can block each other

Head-type Warehouse Facility layout
- Loading and Retrieving operations do not block each other

— Common cycles for less empty run are unavailable

Storage layout types
Block Storage:
— Put packages near to each other and onto each other
- Place saver method
- High floor utilisation
- Hard to reach unique cargo

- Cargo must be strong enough

- Only for few different type
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Serial Storage:
— Unique columns of cargo is available to reach
- Requires more floor for transport corridors
— For more different type of products

— Lower floor utilisation

Rack-less Storage Layouts
- Block storage mode

- Big block storage mode
- Channel storage mode

- Corridor (serial) storage mode

Static storage rack systems

— Shelf Rack System

- Box Storage Rack
— Pallet Storage Rack

- Drive-in Rack System
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Material Flow - Time function of Warehouse Supply and Shipping

, WAREHOUSE
Continuous delivery Continuous delivery:

Vait) --!;q;ljrn Val(t) Vi(t) \',;ln-:q'q,;md

R

Discrete delivery: Discretedelivery

\-5'.(\: vQ., V.= ¥
e R(1) =R, + Vg(t)— Vg (1) x4 .::'.-Q”

Continuous material flow: Discrete material flow:

Vy(t) V(o L

V()

Brake Bulk and Order Picking operations
- Receiving Mode Disposition
- Put-away Batch Sizing

— Put-away Tour Construction
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THE DEVELOPMENT OF THE EXTERNAL STRUCTURE OF THE WAREHOUSING

In Traditional Warehousing, every company operated a raw-mareial warehouse and a finished-goods warehouse, which means on one hand high supply security, but on other hand
double warehousing:

- From finished goods warehouse of the Plant

- To the Raw Material (input) warehouse of the Customer
Results:

- Double stock

- Double infrastructure

- Double costs

— Double risk

This method takes a lot of costs, therefore using more reliable transportation and supply, the smaller on-site warehouses are replaced by central distribution centres:

— Less small, low efficient storage capacity
- One large, high efficient warehouse

- Centralised and consolidable transport, distribution and additional services (packaging, sorting, management)
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This is a good method, but long distance distribution routes mean big transport and supply risks. Here a central warehouse can help the supply and make it reliable. But Double stockaX
double cost. Therefore centralized warehouses with Regional Cross-docking Distribution Centers were established, where the Cross-docking DCs operate with JIT (zero) stock:

— Minimal stock to supply the daily requirements

- Arriving crates are immediately broken for shipping
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Warehouse processes

Review of supplied cargo
Building unit loads if it is
needed

Supply into the Retrieving from |= > Loading into the
warehouse transport wagon| storage system

[ =i v

cargo

Review of collected

Allocatoin to loading dock
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STORAGE

Retrieving process

Transport wagon

Delivery to customer I
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Major Warehouse Structures

Internal structures within a warehouse location:
» Facility layout

» Head-layout (stack-type)

» Cross-flow layout (FIFO-type)
» Storage zone layout

» Block-storage (heap/stack)

» Corridor-storage (random access)

External consolidation warehouses between geographical locations:
» Distribution centres

> Centralised warehouses
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Facility system of Warehouses
Transport and Railroad Connections
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Facility system of warehousing
Warehouse buildings and layout

Head-type layout HEEEREERERERE

v'  Less empty run with Receiving I
common loading Zone - Storage Area (Serial)
+retrieving cycles

v' Common Point of Shipping
reaching the Storage Area Zone

L Loading and retrieving TTTTTTTTTTTTT1
operations can block each
ouher [TITTIIITTT]

Walk-though —_—

v'  Loading and Retrieving »
operations do not block q—()>
each other
Common cycles for less
empty run are unavailable

<

Storage Area (Serial) —

Receiving
Zone
Shipping

Zone

HEEEEEEREEE




Storage layout types

Block Storage:

v

Put packages near to each other and onto each
other

Place saver method

High floor utilisation

Hard to reach unique cargo
Cargo must be strong enough
Only for few different type

Serial Storage:

Unique columns of cargo is available to reach
Requires more floor for transport corridors
For more different type of products

Lower floor utilisation

Block Storage
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Corridor storage mode
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Static storage rack systems
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Drive-in Rack
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Material Flow — Time function
of Warehouse Supply and Shipping

. . WAREHOUSE . .
Continuous tclellvery: Continuous delivery:
Va0 =fa, (0 V(1) Vk(t) Vi (D) = [a (Dt
. ’ Rt) [—> '
Discrete delivery: Discrete delivery:

VB (t) = QBi VK (t) = QKi
€05 (1) R(t) = RO + VB (t) - VK (t) i€by (1)

Continuous material flow: Discrete material flow:

Va0 | v e . (CRRAT .

4R7[
Closing

stock
level

Interdiszciplinaris
Tudomanyok




Interdiszciplinaris
Tudomanyok

Brake Bulk and Order Picking operations
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Traditional Warehousing

Replace smaller on-site
warehouses by central distribution
centres:

»  From finished goods
warehouse of the Plant

» Tothe Raw Material (input)
warehouse of the Customer

Results:
> Double stock

Double infrastructure

>
» Double costs
>

Double risk
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Distribution Centres

Replace smaller on-site
warehouses by central
distribution centres:

» Less small, low efficient
storage capacity

» One large, high efficient
warehouse

» Centralised transport,
distribution and
additional services
(packaging, sorting,
management)

Break Bulk
warehouse

Customer
m
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Traditional Supply of
Regional Distribution Centres

Long distance
dsitribution routes
means big trasport

and supply risks

Central warehouses
can help the supply

Castonnes >

[SYEThN
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Central Warehouse with
Regional Distribution Centres

Long distance
dsitribution routes
means big trasport

and supply risks

Central warehouses
can help the safe

supply
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Centralized warehouses with Regional
Cross-docking Distribution Centres

Double stock = double Customer
cost

Customer 1

— Cross-docking DC-s

Customer 2

with JIT (zero) stock: whktHoUse |l Bocking BC2.

» Minimal stock to
supply the daily Customer
requirements

Customer 1

Arriving crates are

|mmEd|ate”y Regional Cross-
. . ANl Docking DCm

breaked for shipping <

Customer 2

15

Customer k
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Lecture 6. INSTALLATIONS AND MACHINES IN LOGISTICS

6.2.3. EQUIPMENTS AND MACHINES OF STORAGE SYSTEMS

Machines and workforces in warehouses are both required:
Manual handling is applied for 25-50kg heavy packages, with Rolley cars or Palletizer rolley Machines:
- Fork-lift trucks
- Low elevation for only moving pallets o Normal elevation up to 6 m.
- High elevation up to 20 m.
- Order picking with lifted cabin.
— Track bounded materials handling
- Bridge cranes
- Retrieving&loading machines (RegalBedienGerit)

- Additional roller conveyors

Loading and Retrieving Machines in High-rack Storage System
- Fast and robust

- High-performance
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— Fully automated

- Expensive

— Cannot live the work corridor

Roller track storage

- Independent loading and retrieving operations
- Continuous material flow

- physically forced First-in First-out queue

- Channel type

— Gravity force
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ROTATORY STORAGE SYSTEMS

— Pater-Nosters and Lift-based Tray Systems Closed Rotating Storage Systems
- Caroussel

Rolling rack storage

— Space saver

- Electrical drive

- Remote control

- Help cooling

- Expensive

SUMMARY

Saving space:
— takes more cost for special storage constructions

- takes more manipulation time and work

For less manipulation:

- We need more space
But remember! The most of expenses are in the buildings!
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Al ﬂi.

Machines and workforces in warehouses

il

Manual handling

» 25-50kg

» Rolley car

> Palletizer rolley
Machines:

» Fork-lift trucks

> Low elevation for only moving pallets |

» Normal elevation up to 6 m.
» High elevation up to 20 m.
» Order picking with lifted cabin.
» Track bounded materials handling
» Bridge cranes
» Retrieving&loading machines (RegalBedienGerat)
» Additional roller conveyors
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Serving warehouses with Forklift trucks,
Bridge cranes and Retrieving&loading machine

Forklift trucks Bridge cranes Retrieving&loading machines

FEFE - e |
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Loading and Retrieving Machines
in High-rack Storage System

Fast and robust
High-performance
Fully automated
Expensive

Cannot live the work
corridor
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Independent loading and retrieving
operations

Continuous material flow

FIFO queue

Channel type

Gravity force
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Pater-Nosters and Lift-based Tray Systems
Closed Rotating Storage Systems
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v" Remote control
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v’ Space saver
v Help cooling

v' Expensive




Summary

Saving space:

v’ takes more cost for special storage constructions
v takes more manipulation time and work

For less manipulation:

v We need more space

But remember! The most of expenses are in the buildings!
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Lecture 6. INSTALLATIONS AND MACHINES IN LOGISTICS

6.2.4. WAREHOUSE MANAGEMENT SYSTEMS AND AUTOMATIC GOODS IDENTIFICATION

Tasks of warehouse management systems
- Managing the warehouse processes:

— Control of basic processes: supply, delivery, order picking, loading and retrival, inside materials handling and managing inventory strategies.
- Directly responsible for:

- efficient operation of warehouse

- hold the deadlines defined by customers.

Warehouse database

- Data collecting and recording about the materials flow processes

- Data providing for control operations in materials flow

- Goods, products, cargo master data - Identification of goods

— Storage cell master data - Identification of store positions
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- Materials flow process data
— transactions, events, operations history:
— Inventory supply control
- Cargo arrival administration
- Inside materials handling operations control and log o Retrieval from storage
- Preparing delivery
- Calculated empty storage capacity — empty storage cell list

- Calculated inventory reports

Tasks of computer aided warehouse management

Warehouse process and inventory administration:

- Master data administration

- Administration of load and retrieval processes

- Administration data update and process follow up

- Up to date reports about warehouse, performance report

— Inventory forecast




Basics of logistics

Process control on tactical level:
- Update of supply and delivery requirement
- Inventory management strategies enforcement
— Storage position allocation by optimum strategy
— Allocation of Materials handling and order picking by optimum strategy
— Control of Materials handling and order picking resources

- Log and follow up of tasks

Information for warehouse management:
Product flow information

— Supply and delivery orders

- Load and retrieval commands

— Storage cells master data(features, position and priority)
Inventory level, free positions in storage system

- Logistic information: Bill numbers/ID, Date of arrival

- Product master data

- Allocation strategy

Interdiszciplinaris
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Statistics about inventory and storage
- Resource utilisation rate (storage, materials handling machines, HR)
- Inventory rotation speed and time
- Order and supply forecasts
- Measurement of materials handling performance
- Order picking performance
- Order picking errors

- Delivery error

- Cycle time of mechines

— Detailed analysis of handling cycles
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Product Identification

- Optical Bar Code
— Cheap labelling
- Worldwide used
- Requires direct visibility
- Read-only (requires re-labelling)
- Poor information capacity
— Electronic Radio Frequenty Transmission
- Longer distance reading without direct visibility
- Megabyte capacity memory chips
- Rewrite available with active tags but more expensive
— More-more expensive

— Privacy risk!
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Tasks of warehouse management systems

Managing the warehouse
processes:

Control of basic processes: supply,
delivery, order picking, loading
and retrival, inside materials
handling and managing
inventory strategies.

Directly responsible for:

efficient operation of warehouse

hold the deadlines defined by
customers.




Warehouse database

Role:

» Data collecting and recording about the materials flow processes
» Data providing for control operations in materials flow

Data:

» Goods, products, cargo master data - Identification of goods
» Storage cell master data - Identification of store positions

» Materials flow process data — transactions, events, operations history:

Inventory supply control

Cargo arrival administration

Inside materials handling operations control and log
Retrieval from storage

Preparing delivery

Calculated empty storage capacity — empty storage cell list
Calculated inventory reports
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Tasks of computer aided warehouse
management

Warehouse process and inventory
administration:

Master data administration

Administration of load and
retrieval processes

Administration data update and
process follow up

Up to date reports about
warehouse, performance report

Inventory forecast

Process controll on tactical level:

v

v

Update of supply and delivery
requirement

Inventory management
strategies enforcement
Storage position allocation by
optimum strategy

Allocation of Materials handling
and order picking by optimum
strategy

Control of Materials handling
and order picking resources
Log and follow up of tasks




Informations for warehouse management

Product flow information Statistics about inventory and storage

v’ Supply and delivery orders v’ Resource utilisation rate (storage,
) materials handling machines, HR)
v’ Load and retrieval commands
Inventory rotation speed and time

v’ Storage cells master data
(features, position and Order and supply forecasts

priority) Measurement of materials handling

Inventory level, free positions in performance

storage system v" Order picking performance

v’ Logistic information: Bill v Order picking errors

numbers/ID, Date of arrival .
v' Delivery error

v" Product master data v Cycle time of mechines
v" Allocation strategy v’ Detailed analysis of handling cycles
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Product Identification

Optical Bar Code Electronic Radio Frequenty

) Transmission
v" Cheap labelling
_ v'  Longer distance reading without
Worldwide used direct visibility
Requires direct visibility v Megabyte capacity memory

Read-only (requires re-labelling) chips

Rewrite available with active

Poor information capacity tags but more expensive

More-more expensive

Privacy risk!

—
=

RFID
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Reading passive RFId tags

Benefits:

——— i v Instant redeiving
| v Instant chebl§
RFID Tag \

mﬁeld _ \
il “J s,
WLNUMRMJ L L :
| f—

Backscattered electromagnetic

C{) field carrying data via changes /
RFID Antenna

Near Field +—»jt -
Region ! Far Field

' Region

Max read range
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Lecture 7 - Overview of Logistic Subsystems

7.1. DISTRIBUTION LOGISTICS
Objectives

- Minimum stock level

- No material leak

- No scrap

- Low purchase expenses

— Reliable supplyers

- Less supplier, less connections

Structures
Centralized purchase organization
- Coordinated purchase process
- High competence in supplier market

- Reduced expenses
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- Longer lead time

- Accurate information

— Accurate process tracking

- Centralized performance measurement

- Indirect connection between the supplier and the user
Decentralized purchase organizaton

- Individual purchase steps

- High competence in quality and technological knowledge

- Direct connection between the supplier and the user

— Short lead time

- Higher expenses

- Accurate information
- Difficult process tracking and performance measurement

- Redundant processes and low efficiency
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Methods
Direct supply

- On short distance results short lead times

- Efficient in mass purchase and full truck or full container load quantities

- Not efficient in case of wide variety of products and small quantities
Indirect supply

- Efficient transport opportunities

- Longer lead times

- Difficult delivery tracking

Just-in-Time supply

- Efficient for the buyer

- More expenses for supplier

— Smaller shipments, high shipping frequency
- Means practically smaller safety stock

— The key is the transport channel reliability is
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Mabke-or-Buy decision

- What is cheaper?

— Capacity requirements?

- Reliability?

- Quality and innovation skill?

- Risk of industrial espionage
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Objectives

Minimum stock level
No material leak

No scrap

Low purchase expenses
Reliable supplyers

Less supplier, less connections




Structures

Centralized purchase organization
 Coordinated purchase process
 High competence in supplier
market
Reduced expenses
Longer lead time
Accurate information
Accurate process tracking
Centralized performance
measurement
Indirect connection between the
supplier and the user

Interdiszciplinaris
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Decentralized purchase organizaton

Individual purchase steps

High competence in quality and
technological knowledge
Direct connection between the
supplier and the user

Short lead time

Higher expenses

Accurate information

Difficult process tracking and
performance measurement
Redundant processes and low
efficiency




Methods

Direct supply

On short distance results
short lead times

Efficient in mass purchase
and full truck or full
container load quantities

Not efficient in case of
wide variety of products
and small quantities

Indirect supply

Efficient transport
opportunities

Longer lead times

Difficult delivery tracking

Interdiszciplinaris
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Just-in-Time supply

Efficient for the buyer
More expenses for supplier

Smaller shipments, high
shipping frequency

Means practically smaller
safety stock

The key is the transport
channel reliability is

Just-in-Sequence packaging
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Make-or-Buy decision

What is cheaper? a

Cost
Risk

Capacity requirements? |  amay
Developmenrtlabllbenefit

Reliability?

N

Cost
Risk
Capacity
Security
Skills acquisition

Make

Quality and innovation skill?

Risk of industrial espionage

Buy
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Lecture 7 - Overview of Logistic Subsystems

7.2. PRODUCTION LOGISTICS
Targets

- Maximum capacity utilization

- Reliable supply

- No malfunctions and breakdowns

- Minimum losses by maintenance

- No damage of materials and finished products

Major structures
Flexible manufacturing systems
- Better for wide variety of products
— Easy to reorganise
- Difficult planning and scheduling

- Longer lead times




BaSICS Of /OgIStICS Interdiszciplinaris

Tudomanyok

Mass production lines
- Very short lead times
- Minimum production costs
- Only one product
- No flexibility

- High installation costs

Methods

Integrated logistic system

- Delivered and integrated by the technological system manufacturer
- Integrated information system

— Flexibiliy problems
External logistic system
- Modular systems
- »Easy-to-Integrate” requirement

- More manufacturer — more problems
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Targets

Maximum capacity
utilization
Reliable supply

No malfunctions and
breakdowns

Minimum losses by
maintenance

No damage of materials and
finished products




Major structures

Flexible manufacturing systems

Better for wide variety of
products

Easy to reorganise
Difficult planning and scheduling

Longer lead times

(

A

N
>

B

Mass production lines

Very short lead times
Minimum production costs
Only one product

No flexibility

High installation costs
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Methods

Integrated logistic system

Delivered and integrated by
the technological system
manufacturer

Integrated information
system

Flexibiliy

.?1

External logistic system

Modular systems

”

,Easy-to-Integrate
requirement

More manufacturer — more
problems
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Lecture 7 - Overview of Logistic Subsystems

7.3. PROCUREMENT
Targets
Maximum customer fulfilment
No mistakes
Accurate documents:
- Delivery notes
— Invoices
Structures
Direct and indirect distribution channels:
- Direct sales
- Wholesale channel
— Superstore networks
- E-Commerce channel

- Direct marketing
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Methods

- On-line delivery tracking

- Sending invoice with the shipment
- On-line webshops and marketplaces

- External transporters
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Targets

Maximum customer
fulfilment

No mistakes
Accurate documents:
Delivery notes

Invoices
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Structures

Direct and indirect
distribution channels:

Direct sales

Wholesale channel

Superstore networks

E-Commerce channel

Direct marketing
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On-line delivery tracking (Physical) Distribution

Sending invoice with the

shipment

On-line webshops and
marketplaces

External transporters

Warehousing
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Lecture 8 - Recycling and reverse logistics

8.1. RECYCLING AND ITS LOGISTICS

Targets of recycling

The targets in recycling are generally related to the environmental and social requirements, strongly regulated by the countries and the European Union and United Nations. The targets
are simple: less waste, environmental pollution and emission and the sustainable development on the Earth. In logistics aspect, it is about the materials handling.

The first targets are the environment-friendly logistic processes and tools:
1. Transportation with lowest emission, with lowest road load.
2. Low emission aircrafts.
3. Scheduling the transportation with less routes, although the Just-in-Time requirements orders the opposite

4. low emission manufacturing

If we look at the 4th point, the technology has got an important role in environment-friendly manufacturing of all goods, included the materilas handling and transport systems and its
components and tools. But on other hand, the logistics can help the environment-load, if it helps to recycle the end-of-life products and in-process remaining slivers and scrap.




Recycling the used products for raw materials

The logistic processes helping the recycling processes with efficient logistic services are the so called reverse logistic processes.

Its targets are:
— Less waste
— Less primary raw material usage
- More reusable product, components

- Efficient, environment-friendly recycling!

Recycling

Re-
collecting

Distribution

Raw
material
production

Component
manufacturing

Assembly
and
finishing
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Requirements for environment-friendly recycling
The processes of the environment-friendly recycling technology
- Renewing of used products
— Acquiring useful components and materials
- Appropriate reverse logistics:
- Within the company
- Within the recycling logistic network

But the recollecting of end-of-life, but particularly useful products are not easy;, it is the reverse process of the distribution. Previously, we saw, that the distribution is a difficult, expensive

and customer-sensitive process. The reverse of it is more difficult. The buying wish of a customer is higher, than the wish to give back an end-of-life, recyclable product. It is easier for them to
dispose.

Therefore the reverse logistics takes the larger amount of the recycling, so it is very reasonable to optimize the reverse logistic methods.
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Recycling
technology

The next figure about the reverse logistics summarize the recycling opportunities and technologies available and today generally compulsory for the companies. Each of the recycling
technologies provides secondary input or raw material for the appropriate stage of manufacturing process.
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Forward Logistics

-

Raw material

Part
fabrication

Modulessub-
assembly

|

]

Parts
assembly

Distribution

Recycle

<£‘ manufacture

Reverse Logistics

-

There are more technologies to utilize a malfunctional or end-of-life product or component, e.g. refurbishing, remanufacturing, upgrade or simply repair or rebundle them. Not all of the

material mass can be utilized, but the rate of recycled amounts raises.

Upgrade

Remanufacture
Demanufacture

Recycle

Customer

2nd Channel

Warehouse

Disposal

The last figure of US Government shows the priorities in the recycling!
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Waste Management Hierarchy

A
°U;:° \ Source Reduction & Reuse
N

>

\ Recycling / Composting

\ Energy Recovery

Treatment
& Disposal

Source: www.epa.gov
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Targets of recycling

Recycling the used products
for raw materials

A—— Raw
Recycling material

LESS Wa Ste production —

Less primary raw | /
Re- Component

material usage i)l

~ manufacturing
More reusable product, \
Assembly

CompOnentS Distribution and
finishing

Environment-friendly
recycling!




Requirements for environment-friendly
recycling

Environment-friendly recycling
technology

* Renewing of used products
.. External Recycling
* Acquiring useful inverz technology

components and materials logistic

Appropriate inverz logistics:
* Within the company Internal inverz
logistic
* Within the recycling
logistic network
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Reverse logistics

Forward Logistics

Raw materia\

Part
fabrication

A

&

-

T

Modulessub-
assembly

-

T

Parts
assembly

T

Distribution

]

Re-

=

Reverse Logistics
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Technologies

Waste Management Hierarchy

% .
More utilization from product to waste "”«3\ SoUce el ke /

V)
S,
2 —
g

Repair \ Recycling / Composting /
Customer

Upgrade

Energy Recovery
d

Remanufacture Warehouse
Treatment

Di | & Disposal
Demanufacture .

Recycle

Source: Steve Banker, e-Business and Reverse Logistics http://www.ebizq.net/ Source: www. epa.gov
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Lecture 8 - Recycling and reverse logistics

8.2. RECYCLING AT THE COMPANIES

The reverse logistics deals with the in-process manufacturing materials and products at a company.
The reusable materials are collected in three groups:

— Unit load devices, like pallettes

- Shavings, sliver, lubricants

- Work piece scraps

Additional there are material classes to be recycled according to the legal regulations:
— Supply wrappings
— (Hazardous materials)
— (Technological water)

- (Remaining energy)
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The last three classes requires special handling technology, therefore the reverse logistics do not handle these special remaining resources.
System components and operations are:

- Work station storages

- Transportation to central recycling storages

— Sorting (if needed)

- Packaging and labelling

— Administration! (ISO 14001)

- External transport scheduling

- Loading to external transport machine
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Manufacturing reverse logistics at a
company

Reusable materials:

* Unit load devices, like
pallettes

e Shavings, sliver, lubricants

* Work piece scraps

Materials to be recycled

according to the legal

regulations:

* Supply wrappings

 (Hazardous materials)

* (Technological water)

* (Remaining energy)

Supplies
wrappings

Waste of
production
processes

Manufac-
turing
slivers
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System components '
and operations W[U”Wm

L

i

Work station storages

Transportation to central
recycling storages

- ' A 8
. Hm. ulﬂuw’“ﬂ R @
P
’ ‘T\ 1 {
. £ ~ H‘l > {
Sorting (if needed)
Packaging and labelling
Administration! (ISO 14001)
External transport scheduling

Loading to external transport
machine
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Lecture 8 - Recycling and reverse logistics
8.3. RECYCLING LOGISTICS NETWORKS

In previous unit, we discussed the internal reverse logistics of an enterprise. Of course, there are external recyclers contracted for recycling, what materials are not available to recycle
internally. To reach these external recyclers, the external reverse logistics has the role to solve the collecting, inspecting, sorting, storage and transportation tasks optimally.

The targets are same, to raise the recycled amount with high efficient logistic services.

Reverse Logistics Services

21y

oo

Retrieve Transport Receive Inspect

Others
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Participants in these external extended networks for recycling:

- Distributors, Retailers: providing collecting the end-of-life products and inciting the customers with advertisements.

— Customers: hopefully have got environmental thinking Reverse Logistics Work Flow

- 3PL reverse logistics: providing appropriate and efficient services

DOMESTIC STORAGE WARRANTY & CALL CENTER

- Recyclers: operates the technology for profit

MANUFACTURING MANUFACTURING
MPAL PA

MASS
RETAILER MasS
SELLE INITIAL DROER sews 1o RETAILER
46 weeks .
<

- Manufacturers: hopefully have got environmental thinking

CALL
% CENTER
5,
e .5,
%, <
o
>
4

INVENTORY

Dt

'
o,
o,
SN

e
3
2
a
<
8
a
o
z
&
"

%
%0,
WAREHOUSE ¥

SENDS PARTS TO FIX

MANUFACTURING CONSUMER
MPA| DiSTRIBUTION
CENTER

sELLs TO
>

&

An example provided by Venture Logistics for extended networks for recycling

A MAss
- Eag, RETAILER

Eay,,
T

BUILD. NEW
PROOUGT.

~Aea,, MasS
TP, RETAILER
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Additionally, the internal remanufacturing processes in the enterprise reverse logistics can be outsourced with all of the reverse logistic operations, as well.

Logistic Disassembly Independent Subcontracted Recycling
operator supplier remanufacturer remanufacturer company

Inspection, ‘
Separation
“Pre >

REMANUFACTURING

L2

S0

Raw material

> Service provider End user
supplier

Features:

. Legend -
- Less new material usage PROCESSES | Material
flow-

— Less disposal costs

- More and more handling costs of reusable waste

- Huge bad quality mixed waste stocks
- Hard to plan!
— Capacity planning

- Recycled material leaks: for the paper recyclers, the lack of paper waste is often problem
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Targets

Reverse Logistics Services

Recycle

oo

Retrieve Transport Receive

Source: www.basexsolutions.com
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Extended networks Reverse Logistics Work Flow

f lin ’ \
y g DOMESTIC STORAGE WARRANTY & CALL CENTER

Participants:

* Distributors
Retailers
Customers

3PL reverse logistics

Recyclers

Manufacturers
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Extended networks for recycling

Logistic
operator

Disassembly
supplier

Independent

remanufacturer

Subcontracted
remanufacturer

Recycling
company

Raw material
supplier

Service provider

Legend

Actors

@ PROCESSES

' Material 3
flow—

Source: Guidelines for Remanufacturing Networks 2015 (www.remanet.org)
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Costs

Less new material usage
Less disposal costs
More handling costs
Huge recycling stocks

Hard to plan!

* Capacity planning

 Recycled material leaks

Costs of Reverse Logistics

B Retrieving or
collecting

B |nspection
Sorting

B Transportation

Storage
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LECTURE 9.




Lecture 9 - Cost and value of the logistics
9.1.1. The logistics serving the customer satisfaction
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Connection between the customer
satisfaction and the logistic

Marketing defines a
customer fulfilment level

Logistics has to provide it for
adequate costs

Maximizi>

Customer
fulfilment

Optimization methods: level

* Minimizing costs -

Logistics
costs

~

* Maximizing fulfilment
level

émw!mw
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Optimization of Logistic Costs

Minimizing the costs to the predefined Maximizing the fulfilment level at the
customer fulfilment level enabled logistic costs

20000 20000
18000 18000
16000 16000
14000 14000

12000 12000

LOGISTIC COSTS
CUSTOMER FULFILMENT LEVEL
LOGISTIC COSTS

-l
w
=
w
)
=
=
w
=
'}
™
-
=
'S
[~
w
2
[e]
173
=
O

Customer Logistic Costs Customer Logistic Costs
Fulfilment Level Fulfilment Level
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Logistics Performace Measurement
Requirements

Key Performance Groups

Economic efficiency Quality indicators Customer service
indicators mostly mostly defined by level indicators
defined by financial standards defined — by best

controlling practice — by the
company’s customer

INNOVATION CAPABILITY

Customer fulfilment level and customer satisfaction based
on partial logistic goals:

»  Short Delivery Lead Time

»  Quality: Right Product, Right quantity, Right Time

»  Flexibility: order modification, innovation capability

Interdiszciplinaris
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Logistics Performance Indicators related
closest to the Customer Fulfilment level

SALES AND DISTRIBUTIO!
LOGISTICS

ladzcatm

Lead-Time Quality Indicators ~  Reli ana ™
Indicators Indicators Indicators _ Flexibility
Order Recording Fulfilment Quality Indicators

Quotations and Accuracy Fulfilment Lead-
Proposal - Time Delivery Reliabilty
Performance Reliabilty of Sales Customer Comipaint mDelivery Readiness =

Plans
(Order Confirmation) - Indicator Order Modification
nformations Rate
Providing
Performances
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Basics of logistics

Conflicts of Logistic Cost Components

(i

elivery frequency

N

\
N

Packaging

Inventory level |, ~
Transportation K

/
/

%gurchase frequency

\
\

damages
Supplements b\

Inventory level

N

4

Warehousing

TOTAL LOGISTIC CSOTS

Manufacturing

»)

<ecreasing

Su!seam>
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Importance of Logistic Costs

PROFIT 5-35%

MARKETING COSTS| 25-30%

LOGISTIC COSTS | 5-10%

Revenue on product
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Directions of measurement and analysis
methods in logistics

Controlling methods Operations analysis methods

* Generally based on financial  Based on direct natural
indicators indicators of logistic

operations
From 2000, new direction is P

the natural-indicator based Primary data acquiring at
logistic controlling methods data source

Secondary data acquiring
based on historical
transactional data in logistic
information system
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Logistic controlling mechanism

Planning and targeting of
logistic processes

Continuous measurement of
the operations

Comparison of planned and
actual value Correct Measure

Analysis of the difference:
determining, what to do?

5. Correct the differences
Analyse Compare
6. Checking the changing @

Very similar to the PDCA cycle.
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Creating measurement numbers

Company goals

Performance

Logisti
ogistic »| Performance measurement numbers
requirements characteristics and base values

Market demands

RIGHT PRODUCT THE RIGHT IN THE RIGHT AT THE RIGHT
AND/OR SERVICE QUANTITY TIME (MINIMUM) COST

- L 4 4 L 2

Flexibility Rellablllt Shortest | Productivity | Optimum stock
delivery time level

A4 Rellablllty of ﬂ \Vv4 lL ﬂ

Product-mix flexibility | transportation Efficiency of | | Utilisation | | Stock level |

\Z system supply

Execution rate of
order modification Supply

request accuracy

Stock
turnover
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Characteristics of measurement

Measurement points: Measurement numbers:

«  Connection points of the logistic  ®  Expenses, inputs:
system components or *  Material, capacity usage, human
processes: resource labour work, energy,
information

Transformation factors:

. Lead time, capacity, inventory

Between companies at delivery level

activities Outputs:

. Delivered, produced,
transformed, transported

n-1-|=roce€ n. process » . —— quantities, amounts, volumes

— *  Provided information

Between machines, objects at
loading operations
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Lecture X — E-commerce served by e-logistics

10.1. E-COMMERCE BASICS

E-Technologies are Business or Public Administration Service processes conducted on open, on-line organizational computer networks.
Main features:

— Internet-based communication and data transmission

— Web-based graphical user interface

— Internet user society and ethics,

- Legal background required and created:
— e-payment,

- webshops,
- e-governance,

- E-bidding regulations.
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Commercial relationships in cyber-space

Company

| Public administration | ==
( AG2B, B2A E-Marketplace

e-Publc procurement
A2A a-Administration
Elactronic
governmant

Consumer

Administration

Customer

Business

Source; P- Bachnsziy ; E-Commerce, e-Logistics, Lectove SWdes, Szent Istvan University, Sungory

Feautres of E-commerce

- Security and privacy

- No personality. Who are we dealing with?
- Trust

- Inadequate system capacity

- Difficulties in system integrity
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E-business and E-Commerce

E-Business: Market activities conducted in cyber space via computer networks
E-Commerce: Computer networks and generally but not exclusivelly web-
based applications for commercial transactions

Knowledge
(=

Electronic Marketplace

-marketing

T

ERP=Enterprise Resource Planning system E-banking
SRM=Supplier Relationship Management

CRM = Customer Relationship Management
Source: P- Badinszky : E-Commerce, e-Logistics, Lecture Slides, University Holy Stefan, Hungary




E-Technologies

Business or Public
Administration Service
processes conducted on
open, on-line organizational
computer networks

Interdiszciplinaris
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Main features:

Internet-based communication
and data transmission
Web-based graphical user
interface
Internet user society and ethics,
Legal background required and
created:

b e-payment,

* webshops,

* e-governance,
* E-bidding regulations.

Source: P- Badinszky : E-Commerce, e-Logistics, Lecture Slides, University Holy Stefan, Hungary
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Commercial relationships in cyber-space

Company

Public administration B2B

AG2B, B2A E-Marketplace
E-kdzbeszerzés

A2A E-lgyintézés
Electronic
government

B2C, C2B, B2E
E-Commerce
E-bank

C2A, A2C
Administration

Consumer

Administration
Customer
Business

Source: P- Badinszky : E-Commerce, e-Logistics, Lecture Slides, University Holy Stefan, Hungary
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Feautres of E-commerce

Security and privacy

No personality. Who are
we dealing with?

Trust

Categories Specials
ey MOBILE 14567 uscor e
Inadequate system i ot s
capacity = ' |

l ' S Mease Select B‘
1 1 1 1 Manufacturers
D Ifﬁ C u |t| e S I n SySte m T — I i Morbl a¢ orcl est Curabitur vel uliricies 1orior, Punumr\u:mo PQWIa' o POA
. . QUAM. ColenIqUE CONsEcIENr MATS UL CONSEA! vl tedus. Mo Teackd tiat
Integrity

mus.
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Lecture 10 - E-commerce served by e-logistics

10.2. OUTSOURCING OF LOGISTICS

Outsourcing is a today’s basic practice

1. for cleaning the company portfolio and activities

2. to find the best solutions for non-core activities

3. to make the internal activities competitive

4. to extend the business fast way

Brand new fields are outsourcing of IT systems by using Cloud computing and Software-as-a- Service solutions
Benefits

- Stronger core activities

— Cost-eflicient services

- Less problems deal with




Basics of logistics
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Handicaps
- Dependency from external services
- Organization and coordination difficulties

- Privacy risk

Logistic processes and operations in outsourcing
- Transportation
- Warehousing
- Order picking
- Administration:
- Custom crearance
— Insurance
- Additional services:
- Packaging
— Unit load building o Labelling

- Document handling
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3RD PARTY LOGISTICS:

Professional, cost-efficient logistic services High capacity techniques:
- Automated high rack storages
- Integrated open on-line information flow
- Appropriate truck fleet
- Advanced knowledge of logistic market
RESULTS
Benefits for customers:
- Lower specific costs
- in transportation
- in warehousing
- in materials handling o in administration
— Less problems with logistics
Benefits for 3PL service providers:
- Lot of customers makeable to build efficient systems and services

- Continuous development opportunities
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Outsourcing

Todays a basic practice

for cleaning the company
portfolio and activities

to find the best solutions for
non-core activities

to make the internal activities
competitive

to extend the business fast way

Brand new field: could
computing and Software-as-a-
Service

Benefits

Stronger core activities
Cost-efficient services

Less problems deal with

Handicaps

Dependency from external
services

Organization and coordination
difficulties

Privacy risk
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Outsourcing logistics

Transportation

Warehousing

Order picking
Administration:

e Custom crearance

* |nsurance
Additional services:

* Packaging

* Unitload building
 Labelling

* Document handling

3rd Party Logistics:

Professional, cost-efficient

logistic services

High capacity techniques:

 Automated high rack
storages
Integrated open on-line
information flow
Appropriate truck fleet
Advanced knowledge of
logistic market
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Results

Benefits for customers: Benefits for 3PL service

- roviders:
* Lower specific costs P

. . Lot of customers
* In transportation

« in warehousing gont'l;nuous
eve Opment

e in materials handlin ..
5 opportunities

e in administration

* Less problems with
logistics




BaSICS Of /OgIStICS Interdiszciplinaris

Tudomanyok

Lecture 10 - E-commerce served by e-logistics

10.3. E-LOGISTIC SERVICES
E-Logistics: functions of flow and control of materials, products, services and related information, which efficiently apply the internet and digital network.

Benefits:
— fast response for customer requirements

- optimized information flow from customer to manufacturer
- less stock in distribution channel

The Diamond model of E-logistics is similar to the model of e-Commerce, but it highlight the role of the authentication service providers and the levels of participation in electronical
commercial transactions.

e-Bank e-Authentication
4th pL 4th pL

N/

Logistic Service
Provider
3rd pL

Consumer
2n pL

Vendor
15t pL

IT Service
Provider
4th pL

Source: Badinszky, P. (Ed.): E-Commerce, e-Logistics, Lecture Slides. Szent Istvan University.
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Roles are reformed in e-logistics:
- Traditional:
- Vendor
- Consumers
- Outsourcing:
— 3PL services
- e-Logistics:
- e-Bank
- e-Authentication
- Common:
- IT services
What type of products are delivered in e-Logistics?
Virtual products:
- Descriptions, Brochures, Catalog entries

- Pictures, figures

Interdiszciplinaris
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- Multimedia
about real products:
— about physical products
- about digital and digitalized products
In other words, these are the product information ont he internet, ont he web pages.
Physical Products cannot be digitalized for electronical delivery
Digital productscannot be delivered in materialized, phyisical format, only provided electronically, like on-line services:
- information providing
- information processing

- consulting on-demand

Digitalized products:

- Deliverable in physical format and avaliable on-line
- Easy-to-digitalize or available on digitalized data storage media

— Books, softwares, multi-media
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Lecture 10 - E-commerce served by e-logistics

10.4. CITY LOGISTICS
Targets
- Reduce the road traffic in big city centers o Traffic jam reduction
- Noise reduction
- Exhaust emission reduction
- Reduce the transportation costs and customer prices
— Provide reliable and continuous supply

- Consolidate the material flow and storage processes

Summary of the method
- Cross-docking function for order picking from incoming shipment
- Rest of shipment works as buffer stock
- On-line shipment tracking for the retail shops and customers

— Shipment organizing according to commonly transportable products
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- Route planning

- Common dispozition for customer orders

— Faster response for customer requirements
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Targets

v" Reduce the road traffic in big

city centers
*  Traffic jam reduction
Noise reduction
*  Exhaust emission reduction

Reduce the transportation
costs and customer prices{
Provide reliable and

continuous supply
Consolidate the material
flow and storage processes
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Structure and features

lengrange PN
freiqhmonspon“._.‘»f{~ T s

X ')
I\ .
« I -

AN .,\ o

o * S vy B bt o
AR e T

Additional costs at the & A D B . '

city terminals Lok ‘ ‘. ,;.-:. \ — :{ Freight transhipment
Longer transport routes “egsmyeney * o ¢SGR G <7 A (loadconsolidation’)
Larger logistics ' SEAT IR

organization

Indirect connection e SRR o O
between the suppliers  poassss—s oS, SSEO 0 W
and customers " SR -.-u; Re”

Source: http://www.research.softeco.it/
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Summary of the method

Cross-docking function for order
picking from incoming shipment
Rest of shipment works as buffer
stock

On-line shipment tracking for
the retail shops and customers
Shipment organizing according
to commonly transportable
products

Route planning

Common dispozition for
customer orders

Faster response for customer
requirements
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Lecture 11 - LOGISTIC INFORMATION SYSTEMS
11.1. The information flow and the materials flow
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Logistic information flow

PHYSICAL FLOW

Supplying MANUFACTURING COMPANY Distribution,

Production ﬁ Assembly ﬁ Control ra

INFORMATIVE FLOW




Lecture 11 - LOGISTIC INFORMATION SYSTEMS
11.2. LIS in ERP systems
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Porter Value Chain Concept

Firm Infrastructure

Support Human Resources

Activities Technology Develofpment

Procurement

Inbound o i Outbound | Marketing
Logistics perations Logistics | and Sales

Primary Activities
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Logistic information flow

PHYSICAL FLOW

Supplying MANUFACTURING COMPANY Distribution

Production ﬁ Assembly ﬁ Control g

INFORMATIVE FLOW




Davenport-model of ERP systems

Sales Central Back
Force g Database
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Logistic Functiona! F n ERP systems
SPOSITIO )

Purchase
Quotatio

Cooperation

Request
for Proposal

PIRODUG TNKON

Product Construction
tem Master, Bill of Material, Operation Plan|

Purchase
Blanket Order

Cooperative

Purchase Grou

Vendors

Order.

.

Procurement
Order L
Confirmation

Order Change
pr Cancellation

Request
ustomer for Proposal
aster Data

Technology Master Data

Disposition

P —
Purck
Recon
—

Operations Scheduling

ROk Requirement Planning

Customer

Customer
< Order

)mendations
S—
Manufacturing Order
Recommendations

Manufacturing Preparation
Operations Programming

Technology
Documants. Production Orders

Manufacturing
Operations Management, Feedback Reports

Orders®
_

Sales and
Distribution

Oi
onfir

Customers

Delivery
Note

Outgoing
Invoice File
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