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* The primary parts are:
— Enterprise Assets Management
— Supply Chain Management
— Inventory Control
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WMS

warehousing INV EAM
I ' inventory mgt enterprrTi]sg? asset I

demand mgt maintenance mgt

tracing and tracking

Part - |

SUPPLY CHAIN MANAGEMENT
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NEREL nhected
businesse provision
of product an ges required by
end customers

* Supply chain management spans all
movement and storage of supply materials
(supply chain), until they reach the inventory.
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Profess asses the
planning a urcing,
procurement,

SCM also includes the of coordination and
collaboration with supply partners, which can be suppliers,

intermediaries, third-party service providers, up to the end
customers.

In essence, supply chain management integrates supply and
demand management within and across supply chain stakeholders.

Kittiwake Hellas - 2010 6



communicatio
such as cross doc

mprovements

Product life cycle manageme isting products can be optimally
integrated into the supply chain and capacity management activities.

Information technology chain operations.
Where-to-make and make-buy decisions.

Aligning overall organizational strategy with supply strategy.
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Sou

Produ

process
Inventory deci ity of inventory.
Transportation strategy, es, and contracting.

Benchmarking of all operations against competitors and implementation
of best practices throughout the enterprise.

Milestone payments.

Focus on consumption demand.
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Deman points and

Sourcing plann tion with all

suppliers.
Inbound operations, includi eiving inventory.

Outbound operations, including all fulfillment activities, warehousing and transportation to end
consumption points.

Order promising, accounting for all constraints in the supply chain, including all suppliers,
manufacturing facilities, distribution centers, and other supply chain stakeholders.

From production level to supply level accounting all transit damage cases & arrange to settlement
at end consumption point level by maintaining company loss through insurance company.
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Product flow enterprise

Information flow enterprise structure
Management methods

Power and leadership structure

Risk and reward structure

Culture and attitude
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enterprise asset

supply chain mg inventory mgt mgt
demand mgt maintenance mgt
tracing and tracking

Part - |l

WAREHOUSE MANAGEMENT
SYSTEM
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warehouse ng, receiving,
store, and pick
based on real-time
location utilization.

ic physical storage

Warehouse management systems often utilize Auto ID Data Capture (AIDC)
technology, such as barcode scanners, mobile computers, wireless LANs and
potentially Radio-frequency identification (RFID) to efficiently monitor the flow of
products.

Once data has been collected, there is either a batch synchronization with, or a
real-time transmission to a central database. The database can then provide useful
reports about the status of goods in the warehouse.
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— model and ities (e.g. racking etc)

— manage the stock

— enable a seamless link to orde management in order to pick, pack

and ship product out of the facility

Warehouse management systems can be stand alone systems, or modules of an
ERP system or supply chain execution suite

The primary purpose of a WMS is to control the movement and storage of
materials within a warehouse — you might even describe it as the legs at the end-
of-the line which automates the store, traffic and shipping management.

Kittiwake Hellas - 2010 13



wareho
boundarie
planning, cost

tion technology.

Efficient warehouse ge to any enterprise

with geographically dispersed s

Warehouse management does not just start with receipt of material but it
actually starts with actual initial planning when physical storage facilities
are designed.

Warehouse design and process design within the warehouse is also part of
warehouse management, supply chain management and logistics.
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warehouse i

communication.

Warehouse management deals with receipt, storage
and movement of goods, to intermediate storage

locations or to final end consumption points.
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When you consider t ounts, and inspects
thousands of items of varyin hundreds of vendors whose
picking, packing, and shipping practices are all different, it is not surprising that
receiving can be one of the most complicated functions and warehouse processes.

— Errors in receiving, unlike most other errors in your warehouse, have a ripple effect.

— If you can’t get your receiving process working smoothly, you’ll run into near-future scenarios
where product will be sitting on your receiving dock, or on pallets in a corner.

— Your employees will waste time looking for them.
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actual goods

and money to correct
the problem.

Everyone working on the
efficiency depends on the succes

ound success and
rformance.

— This is particularly important if you are talking about receiving and processing returns

— Ideally, the best practice on receiving is to move items to their storage location with as few touches - few
movements and barcode scans, etc. - as possible

Good receiving is critical because when you move product faster with fewer employees, employee
productivity is higher, you use less warehouse space, and you reduce the number of touches on
items, which reduces opportunities to inadvertently damage them
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Depending on your rece
vendors’ willingness to customize

DC) devices.

It goes witl e proper data
scanners in th

aird you use and your
vou, here are some of the data that

you may want to include on your labels:

Shipper/supplier information (company name, tel. number)
Purchase order number

Pallet labels and quantity

Case labels and quantity

Product number and description

Package count

Part/unit labels or markings (each item in the case should have a unique product ID)
Kittiwake Hellas - 2010
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use locations.

— Create a ou error rates.

Scan the label to

If products are not labele
means having the correct informati

g team to handle printing on your end. This
can print and apply the labels as needed.

Mark all storage locations.
Replace damaged location tags.

Make sure labels are readable when shelved.
Train staff to shelve with labels facing outward.

If you remove items from cartons or change their location or quantity, print new labels with the updated information.

Sure, the above ideas are all good ideas.
Good ideas mean nothing if you don’t implement them.

When it comes to labeling, you need to build good relationships with your vendors
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Vendor Co

Before a 0 collaborate

with your
Your vendors c
of your receiving

— For example, whe
extra time complet

—  Your overhead increases \

— Do your vendors ship multiple ite
How much extra time do you need to accou
items, count and rebox them?

Vendors’ shipping decisions can really impact your business. Consider the following examples:
— Has a vendor ever used the wrong freight method or carrier?
— Do your vendors pack multiple items in a single carton?
— Do they omit packing lists with their shipments?
— Are items incorrectly packed or marked?
— Has defective or damaged product ever arrived at your warehouse?
— Are shipment counts incorrect?
— Have vendors ever missed delivery dates?
Too many “positive” answers to these questions are negatively impacting your overheads.

/ affects the fate

d and you have to spend
onsider these time-wasters;

omeone in receiving can open a box, sort the

Kittiwake Hellas - 2010
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op - and

Create, adopt, s internally
within your orga

— Decide the details (h

sign off on your playbook.

— Some of the things that you : Request that vendors label the outer
carton with the PO number, product or umber, carton count, and bar code. Request that
vendors add pallet tags that be easily scanned to identify pallets, boxes or individual products.

— Figure out what you want and formalize it in a written document.
For example, if you want single-SKU™ cartons whenever possible, specify this in your manual.

* Things will go away so you must document repeated problems.
— Is the vendor shipping you goods without a purchase order?
— Are you continually receiving defective items?

— When orders are imperfect, you need to record the invoice number, the non-conformance
issue, and the shipment quantity.

(*) SKU = Stock Keeping Unit
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track and recc o solve problems.

— If they are reluctant to ing to eliminate or
otherwise reduce the error rate, you might just have to switch them..

You need to institute vendor quality tracking as a regular practice.
— One option is rank them on a dependability scale.

— Knowing that certain vendors will be less dependable, receiving staff
will be able to give their shipments more attention.
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stopping yo

— The technology blu
and material handling e
should be both flexible and ef

*  For example, while it is assumed that you have the basic ability to scan bar codes (on pallets or in
cartons), you should also have the flexibility to capture different common bar code conventions.
— Radio Frequency (RF) terminals and systems have evolved at a rapid pace in recent years.

— Prices have dropped sharply and you have a wide variety of basic as well as advanced options for scanning
readers and transmitting stations.

— If you aren’t currently using wireless, you might want to revisit next year’s capital budget and see if you can
insert a “system upgrade to RF” line item.

— Label printer prices have similarly dropped. You can buy lightweight portable printers and distribute them
throughout your warehouse so staff can print on-demand and avoid returning unnecessarily to the desk.
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While ystem

* A specializ WMS), will

support all you

Update inventory le
View receipt details for single receipt or all receipts from a single vendor
Receive against multiple purchase orders simultaneously

Receive by purchase order, by product, or without a purchase order
Assign inventory to a location for put-away (move and store it on the self)

Store products in unique or multiple locations based on bin/inventory
characteristics.
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supply chain mgt

demand mgt

Part - IlI

TRACING AND TRACKING
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inventory mgt

EAM

enterprise asset
mgt

maintenance mgt
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* Trac
inform s chain.

e The formal

Traceability is the ability to chronologically
interrelate uniquely identifiable entities in a way that
is verifiable

* Traceability is the ability to verify the history,
location, or application of an item by means of
documented recorded identification
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tracing, ocations

d reporting of the
position of products e property of concern,
stored, in a real-time database. roach leaves the task to compose

a coherent depiction of the subsequent status reports.

This concept ca

Another approach is to report the arrival or departure of the object and
recording the identification of the object, the location where observed,
the time, and the status. This approach leaves the task to verify the
reports regarding consistency and completeness.
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cure method for
eses standards for

ts in many industries

re certified as being compatible

codify the sy
selectively shari
Track and Tracing hav
and there are now a wide ran
with these standards.

In response to a growing number recall incidents (food, pharmaceutical, toys, etc),
a wave of software, hardware, consulting and systems vendors have emerged over
the last few years to offer a range of traceability solutions and tools for industry.
Radio-frequency identification and barcodes
are two common technology methods used
to deliver traceability.
g
28

0065171113
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RFID is
trace solut
to play in sug
code-carrying te
used in place of a ba
non-line of sight-reading.
Deployment of RFID was earlier
inhibited by cost limitations but the
usage is now increasing.

Some produce traceability makers use matrix barcodes to record data on specific
produce. Barcoding is a common and cost effective method used to implement
traceability at both the item and case-level. Variable data in a barcode or a
numeric or alphanumeric code format can be applied to the packaging or label.
The secure data can be used as a pointer to traceability information and can also
correlate with production data such as time to market and product quality.
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These three core tech
business functions in the proce
containers throughout the distribution
up to end recipient.

Each has an essential function:

— identification codes either relate product information
or serve as keys to other data

— bar codes and RFID, allow for the automated input
of identification codes

— EDI moves data between trading partners within the distribution channel
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Id)

identific code), the
SSCC-18 (Se 2-of-5 and
UCC/EAN-128 e symbologies,
and ANSI ASC X12 an

RFID labels for shipping containers are increasing in usage. A Wal-
Mart division, Sam's Club, has also moved in this direction and is
putting pressure on its suppliers for compliance.

Shipments of hazardous materials or dangerous goods have special
information and symbols (labels, plackards, etc.) as required by UN,
country, and specific carrier requirements.
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WMS

SCM warehousing EAM

demand mgt maintenance mgt

supply chain mgt I . emerprfi; asset
tracing and tracking

Part - IV

INVENTORY MANAGEMENT
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As are e right
products, ain of activity

and respons
Inventory manag

Inventory management is or within multiple locations

of a supply network to protect the rate against the random disturbance
of running out of materials or goods. The scope of inventory management also concerns the fine lines
between replenishment lead time, carrying costs of inventory, asset management, inventory forecasting,
inventory valuation, inventory visibility, future inventory price forecasting, physical inventory, available
physical space for inventory, quality management, replenishment, returns and defective goods and

demand forecasting.

Balancing these competing requirements leads to optimal inventory levels, which is an on-going process

as the business needs shift and react to the wider environment.
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Handles al

— This would inclu oom locations
— The reconciling of the inven
— ABCanalysis, lot tracking, cycle counting support etc.

Management of the inventories, with the primary objective of

determining/controlling stock levels within the physical distribution function to

balance the need for product availability against the need for minimizing stock

holding and handling costs

Kittiwake Hellas - 2010 34



e Shortage cost

— temporary or permanent loss of sales when
demand cannot be met

Kittiwake Hellas - 2010
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In

Class A

— 5—-15 % of units
— 70— 80 % of value
Class B

— 30 % of units

— 15 % of value
Class C

— 50 - 60 % of units
— 5—-10 % of value

A

[tems

Percentage of dollar value

B Items
C ltems

0O 10 20 30 40 50 60 70 80 90 100

Percentage of inventory items
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Reorder
point, R

Inventory level

LT

Time
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R=dL+zc, L

d = average daily demand
L = lead time
o, = the standard deviation of daily
demand

z = number of standard devi
corresponding to the
service level
probability

z6, L= safety stock

dL
Demand

Probability of
meeting demand during
lead time = service level

Probability of
a stockout

Kittiwake Hellas - 2010
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Inf
effect
setting-up

— Supply Chain Management

— Inventory Maintenance and Control

Kittiwake Hellas - 2010
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comp duct

* Companies use inv NEREEE ]
software to avoid product overstock and
outages, while keeping total inventory cost
under control.
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Inve create

racking criteria,
such as se

Barcoding

putted into inventory
es and look up information on the
er on-line or off-line the inventory control system.

— Barcodes or RFID are t
management software. A barc
products they represent. The barcode reader

Order management

— Once products reach a certain low level, a company’s inventory management system can be programmed to
trigger automatic or manual reordering on that product. This helps companies avoid running out of products
or tying up too much capital in inventory.

Service management

— Companies that are primarily service-oriented rather than product-oriented can use inventory management
software to track the cost of the materials they use to provide services, such as machinery spare parts or
consumables.
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An enterp enefits.

They are:

Cost savi

— Inmany d locations.
Inventory
storage. It also

Warehouse organizatio

— Inventory management softwar
popular than others, those products can
picking, packing and shipping to end consumption points.

ucts are often sold together or are more
r the delivery area to speed up the process of

Updated data

—  Up-to-date data on inventory conditions and levels is also an advantage inventory management software gives companies.
Company management can usually access the software through a mobile device, laptop or PC to check current inventory
numbers.

Time savings

—  With the aid of restricted user rights, company managers can allow many employees to assist in inventory management. They
can grant employees enough information access to receive products, make orders, transfer products and do other tasks without
compromising company security. This can speed up the inventory-management process and save managers’ time.
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WMS
SCM warehousing INV

supply chain mgt . inventory mgt
demand mgt maintenance mgt
tracing and tracking

Part -V

ENTERPRISE ASSET MANAGEMENT
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The Enterpris
physical assets o
lifetime.

gement of the
e whole asset

It covers such things as the design, construction, commissioning, operations,
maintenance and decommissioning/replacement of plant, equipment and
facilities.

"Enterprise" refers to the management of the assets across departments,
locations, facilities and, in some cases, business units.

By managing assets across the facility, organizations can improve utilization and
performance, reduce capital costs, reduce asset-related operating costs, extend
asset life and subsequently improve return-on-assets (ROA).
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planned and

— As well as other in

ore business-focused term for
rganization-wide impact and

Some companies still regar
maintenance management - until t
interdependencies with:

— Operations
— Design
— asset performance
— personnel productivity, and
— lifecycle costs
This shift in focus exemplifies the progression from maintenance management to Enterprise Asset

Management and is embodied in the British Standards specification PAS 55 (Requirements
specification for the optimal management of physical infrastructure assets).
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PAS 55 is the Britis
Publicly Available Spe
management of physica
clear definitions and a 28-f
specification for establishing a
joined-up, optimized and whole-
management system for all types of
assets.

Now internationally recognized, PAS55is | management 5
proving to be an essential, objective definition PAS 55 Asset
of what is required to demonstrate competence, management
establish improvement priorities and make ol
better, clearer connections between strategic
organizational plans and the actual day-to-day
work and asset realities.

PAS 55 applies to any organisation that has a
high dependency on physical infrastructure or Maintain
equipment. It describes what must be done in
joined-up planning and delivery, in the
integrated management of acquisition/creation A —
operation, maintenance and disposal/renewal,

and in the many generic 'enablers' that underpin

sustainable, optimized performance.

PAS 55:2008 is structured to interlock naturally
with quality management systems such as
ISO9001, and other ISO frameworks

Renew/
dispose
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4.6 Performance assessment &

improvement

4 6.1 Perforrrance & condtion monitoring
462 Inwestigation of asset-relsled fdlumg
incidents & nonconformities

4.6.3 Evaluation of compliance

4.6.4 Auain

4 6.5 Irprovement adlins

4 6.6 Records

l'i,
W

'\\‘ b
{; hec k\__,\\

4.5 Implementation of asset management plans

PAS 55:2008
Management
System
Structure

| 4.1 General requirements |

4.5.1 Life cvcle aclivilies
4.5.2 Tools, racities & aguipnment
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4.3 Asset management strategy,

objactives & plans

4.31 Asset management strategy
management objeclyes

4.4 Asset management enablers &
controls
4.4.1 Structure, authonty & responsbiites
44,2 Outsourcing of asset management activitios
4.4.3Trdning, awareness & compelence
ultation, participation & commmmication
management s sterm documenialion

4 4.4.6 Infomation managerment

4.4.T Fisk management
4.4 8 Legal & other reguirements
4.4,9 Managerment of change
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In ca te
hysical
assets (b

significant

These industries ating in highly
competitive markets an igh value assets and
equipment where each failure is disruptive and costly.

At the same time, they must also adhere to stringent occupational
and environmental safety regulations.
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Iltist
invest

Life Cycle employed

to achieve th

Given a physical ass tract maximum
productivity from the asset a e total costs involved in its
acquisition, operations as well as maintenance.

Quantitatively, the objective of asset management is to strike an optimal
balance between maximizing Overall Asset Productivity (OAP) and
minimizing Total Cost of Ownership (TCO).

Furthermore, LCAM provides guidance on whether it is more cost-
effective to continue to maintain, overhaul or replace a failing asset.
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the

asset

Overall

and minimiz
Ownership (TCC

Diagram shows the typica

that the increased life span has in
asset Net Present Value and the
return on investment

14 15 16 17 18 19 20
asset lifetime
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Whe
takes o

As busine
specifications
(e.g., increase in o

EAM provides the framewor labor allocation decision
processes across the competing categories of equipment addition,
reduction, replacement, over-hauling, redundancy setup and maintenance
budgets in order to meet business needs.

Correspondingly, it merges the collective LCAM efforts and re-evaluates
decisions based on long and short-term economic considerations at the
enterprise level.
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Com ost of

typically i and labor
managemen works).

— As downtimes be terms of lost

production capacity an , organizations are compelled to
maximize their asset productive life cycles via optimal maintenance programs.

— When EAM is used in collaboration with all other forms of service-based

operations to achieve better customer retention, it is called Service Lifecycle
Management (SLM).
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— Asset registers, ris duling, life cycle costing
and systematic methods fo ication, root cause analysis and
continuous improvement are increasingly seen as prerequisites for a robust

asset management system.
By providing a platform for connecting people, processes, assets, industry-
based knowledge and decision support capabilities based on quality
information, EAM provides a holistic view of an organization's asset base,
enabling managers to control and optimize their operations for quality and

efficiency.
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WMS
SCM warehousing INV

supply chain mgt I ' inventory mgt

demand mgt

tracing and tracking

Part - VI

MAINTENANCE MANAGEMENT
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Comp part of a

ation about an
organization’s main erized maintenance

management informatio

This information is intended to help maintenance workers do their jobs more
effectively (for example, determining which machines require maintenance and
which storerooms contain the spare parts they need) and to help management
make informed decisions (for example, calculating the cost of machine breakdown
repair versus preventive maintenance for each machine, possibly leading to better
allocation of resources).

CMMS data may also be used to verify regulatory compliance (re: IMS)
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CMM at must
perform

CMMS packa and documents
giving details or su ance activities. The
more sophisticated the package, the more analysis facilities
are available.

Many CMMS packages can be either web-based, meaning
they are hosted by an outsourced company on an outside
server, or LAN based, meaning that the company buying
the software hosts the product on their own server.
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cording costs, and
blem (if any),

r future action. Typically,
utomatically based on

tracking relev
downtime involve
the CMMS schedules p
maintenance plans and/or meter rea
* Inspection
— Details condition of assets.
* Preventive maintenance

ings.

Keeping track of preventive maintenance jobs, including step-by-step instructions or check-lists,
lists of materials required, and other pertinent details.

* Machine breakdown

Incidence of machine breakdown, details of repairs completed and repairs "to do".

Preventive maintenance tasks are often undertaken during breakdown repair and so preventive
maintenance tasks need to be rescheduled.
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Irs

— The CMMS ma Condition Index (FCI)

to measure effecti

Inventory control
— Management of spare parts, tools, and other materials including the
reservation of materials for particular jobs, recording where materials are
stored, determining when more materials should be purchased, tracking

shipment receipts, and taking inventory.

Safety
— Management of permits and other documentation required for the processing

of safety requirements.
— These safety requirements can include lockout-tagout, confined space, foreign

material exclusion (FME), electrical safety, and others.
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PM Backlog
Critical Equipment
Number of breakdowns (i.e. unplanned maintenance)
MTBF

“Production” equipment performance
(By output volume levels)

Equipment performance
(with respect to quality)

(*) KPI = Key Performance Indicator
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Suppliers
b

Operation
Completion

el

Service Requests &
Customer Information

Availability, Costs
BOM'’s & Routings

Material Req’s
& POs

Plans & Costs &
Work Orders Tasks

/Chart of \
Posting Accounts Capitalized

Integratlon Depreciation

Employees & Maintainable

SkiIIs \ Assets
Human Accounts General Fixed Property
Resources Payable Ledger Assets Management
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