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Starting from KPI's

OEE in a Pharma Packaging Line 15-35%
(It depends on Batch Sizes)

OEE in a F&B Packaging Line 60 - 85 %

Why?

In Food & Beverage
every cent is worth!
And in Pharmaceutics?



Action

Safeguarding compliance
by Improving productivity

Is batch size a problem?
Have you ever done a SMED activity?

SMED: Single Minute Exchange Die



Maintainabllity

How long does it take a maintenance job?
It depends on:
 fime to prepare (tools, documents, spare parts),
 fime to identify the failure,
 fime to disassemble,
* fime to find spare parts,
e fime to repair or maintain,



Maintainabllity

* fime to calibrate,

 fime to re-assemble,

 fime to control and trouble shooting,
 fime to clean and sanitize,

 fime to document and report .



Maintainabllity
Why?

Pharmaceutics usually define requirements starting
from

« GMP
e and foreseen productivity.
OEMs usually design starting from:
 mechanical aspects,
 available technology,
« GMP....
« And Maintainability?
OEM: Original Equipment Manufacturer



Maintainabllity

Influenced by ...

Product
» people are dangerous for products,
e products are dangerous for people

The technicians must not pollute and
be contaminated!




Maintainability

Influenced by ...

Regulations
e GXP
e EHS

Technicians and supervisors shall
know how to act and then control



Maintainabllity

Ergonomics
* people are “polluters”,

e people must use their hands (man is not a
“multi-purpose tool”)

It Is fundamental design depending on the
study of the work place and the maintenance
activities.



Maintainabllity

Design of
 building,
 layout,

e equipment,
e components.



Actions on Design

Maintenance Is better if:
* jOb IS easy,
 parts are visible,
* N0 chance of contamination,

e equipment and rooms are cleanable and
sanitizable,

e equipment are simple to adjust and calibrate.



Actions on Design
Building and premises

Sharp separation among

e Direct Impact zones

e maintenance operations only to change or
calibrate tools

* Indirect Impact zones

e maintenance operations only to change or
calibrate tools

e Technical Areas

 the whole of maintenance activities done In this
area



Actions on Design

Utilities and plants

Accessibility of points with higher probability to
put the hands for maintenance

e valves,

e Instruments,

o filters,

e |lubrication points,
e parts to weatr,

¢ etc.



Actions on Design

Equipment

Easy accessiblility of points with higher

probabllity to put the hands for maintenance
e valves,
 Instruments,
e belts,
o filters,
e parts to wear
. efc.



Actions on Design

Equipment
Modularity of sub-parts

e engines,

e gearing,

* clamping systems,

* raw materials feeding,

e packaging and finishing supplies feeding,
« auxiliary material feeding,

e control system, etc.



Actions on Design

Equipment

Diagnostics on board
e Sensors,
 modems,

« control systems (PLC, PC, DCS, SCADA ...)
¢ etc.

PLC Programmable Logic Controller

PC Personal Computer

DCS Distributed Control System

SCADA Supervisory Control And Data Acquisition



Actions on Design

Components

Separation from part which have Direct Impact on
product and part with Indirect Impact

e quick coupling,

e capsulated gearing,

 disposable filters,

« parts to wear placed in technical areas,

» possibility to have maintenance in workshop

after having removed assembly and taken it
away



How to evaluate Design for Maintainability
An example

Practices to evaluate maintainability of equipment
 Reliability and Maintainabllity
e Operation and Maintenance Equipment
« Human Factors Engineering and Layout
* Visual Management
e Order and Cleanliness
e Operating Simplicity
e Preventive Maintenance



Reliability and Maintainability

Calculation Tools
 FMECA
 Maintenance Manual
e Sizing calculations and/or checks
e Simulation

The purchaser reserves the right to check that these
tools are used, especially during design stage.



Reliability and Maintainability

Compliance to GxP

All material is compliant with GMP and fit for use.
Simplicity

Design shall aim at simplicity.

Environmental factors

Heat, fumes, vibration, moisture, etc. shall be
absolutely avoided.



Reliability and Maintainability

Electrical enclosure

Component placement inside electrical enclosure
shall be determined on the thermal as well as
functional consideration, by considering a high
level of protection

(In Clean Rooms better if IP > 55)
Lubrication system

Circuit leakage and clogging can be identified
quickly and easily. The point of use shall be easy
to be reached.



Reliability and Maintainability
Grease lubrication

All parts shall be sealed. Lubrication shall be
done out of Clean Rooms by removing complete
nousings.

Hydraulic fitting

—1tting provided with seals shall be preferably
Installed out of Clean Rooms.

Wiring

Steps shall be taken to ensure that wiring on

moving parts is not damaged by kinking, twisting,
abrasion, excessive loads etc.




Reliability and Maintainability

Tribological wear

Measures shall be taken to eliminate or contain
problems due to wear, such as in locating points,
clamping points, pick-up points, etc.

Zeroing procedure

Slides shall be marked with mechanical zero point
So that it needs no time In adjustment after
replacing tools and instruments.



Reliability and Maintainability

Error prevention
Measures for preventing incorrect installation and assembly
are the pre-requirements for an error-free design:

e physical measures to prevent confusion between objects
of similar shape which are not functionally inter-
changeable;

* physical measures to prevent components from being
Installed incorrectly or upside down;

e measures such as coding to identify which components
Or accessories are interchangeable;

 measures, such as locating lugs or reference marks, to
facilitate correct installation;

 means for correctly identifying and orienting cables and
connectors.



Human Factors Engineering and Layout

The major requirements are rationality, the speed with
which action can be taken, and ease to access to
maintenance points.

The latter factors includes the ease with which the
point can be reached, and the space provided for
working with the tools required.

One component one function

e components shall be installed on a single ideal two-
dimensional surface rather than one on top of
another using the functional stack and consecutive
surfaces approach, where an upper surface
supports a lower surface.



Human Factors Engineering and Layout

Compatibility with plant layout
o careful attention must be given to plant layout
(location of columns, walls, walkways,

conveyors, etc.) and the position of the
surrounding machines and equipment.

Size of access openings

The size of access openings Is compatible with the
dimensions of the components to be removed and of
the tools used, bearing in mind the human body
dimensions (ref. MIL STD 1472 D)




Human Factors Engineering and Layout

Guards
The number and type of guards should be minimized
through the use of dimensionally identical families:
e |t shall be possible to install and remove guards
individually,
e If this Is not possible, installation sequence shall be
Indicated on the machine,
« guard installation shall not require adjustment or undue
effort,
e guards shall be secured by means of captive fasteners,
e guards shall provide an effective seal against powder
and swarf of products and finishing supplies,
* Lexan guards shall be used wherever possible, as they
facilitate inspection activities on the machine.




Human Factors Engineering and Layout

Cable routing

It Is advisable to establish cable routes beforehand
to ensure that cables will under no circumstances
Interfere with equipment operation or maintenance.
Modular design

Components, assemblies and machine or system
units shall be used which have the same physical
and functional characteristics, and are thus fully
Interchangeable.

Access for control and adjustment

Any components requiring control or adjustment at
rear of machine/station shall be accessible.



Visual Management

Ensuring that equipment operating
conditions can be monitored at all times and

any incipient deterioration in performance
identified without delay.



Visual Management
Point identification

Monitoring instruments shall be located outside the
machine (or visible from machine exterior) and
oriented towards the operator station.

Pressure gauges @i&)
All pressure gauges which measure a single
pressure shall show the normal operating range in
the GREEN sector and remaining range in the RED
sector.

Multiple units shall be provided with an appropriate
warning plate which clearly indicates pressure
ranges.



Visual Management

Gate valves

All systems shall be provided with ball valves rather
than gate valves to ensure that open/closed
positions can be identified immediately.

By convention, the valve is open when the lever is
parallel to the pipe,

and closed when the lever is at right angles to it.

A plate indicating open/closed positions shall be
attached whenever these positions are not obvious.



Visual Management

Direction of flow —>

Arrows indicating direction of flow shall be provided, at
least on main lines. Arrow dimensions shall be
proportional to the diameter of the lines concerned,;
color shall be RED.

Motors :

Motors shall be marked with RED arrows indicating
direction of rotation. Arrow dimensions shall be
proportional to those of motor.

Motor identification plates shall be readily legible.

Where motor plate is not in full view, an identical plate
shall be attached to the machine structure adjacent to
the motor.



Visual Management

Reservoir plates and level indications

All reservoirs (oll, grease, sealant, etc.) shall be
provided with appropriate plates indicating total volume
and volume between MIN and MAX levels expressed
In liters.

Plate shall also indicate type and/or drawing or
standard part number of the product contained in the
reservorr.

Maximum and minimum permissible temperature shall
also be shown at all level markings (oll, grease,
sealant, etc.). MIN. and MAX. indications shall be clear
and readily legible from the shop floor.



Visual Management

Belts

Belt guards shall be provided with Lexan inspection
ports having dimensions proportional to those of belt
guard.

Ports shall be oriented towards the side affording
greatest visibility.

Provision shall be made for checking belt tension.

A plate showing drawing number, belt type,
deflection and load shall be provided.

Direction of belt rotation shall be indicated by means
of a RED arrow. —_



Visual Management

Lubrication

Lubrication points shall be marked so that their position on
machine can be readily identified.

A plate showing the characteristics of the oll or grease to
be used shall be attached in the vicinity of lubrication
points.

Lubrication metering units shall be external to the machine
and located where they can be seen from the servicing
access point.

All oll filler plugs shall be (for quick-connect fittings,
the insertion point shall be surrounded by a colored band).
Oil drain plugs shall be , While color of plugs on

grease lubrication reservoirs shall be



Visual Management

_evel Indicators

_evel indicators shall face the operator’s observation
point, or at least be visible from the point where fluid is
topped up.

Marking on nuts and bolts

All nuts and bolts used In
calibration and/or adjustment
operations performed during
maintenance shall be marked
with a dot of BLACK paintand a 4
mm wide black stripe

as shown below so that loosening
will be immediately apparent.




Order and cleanliness

Enclosures

All enclosures shall be designed to contain the
necessary amount of equipment in neat and orderly
fashion.

Enclosures shall be appropriately located in
accordance with accessibility requirements (avoid
enclosures in front of doors, panels which impede
visibility, etc.).

Order

All guidelines concerning workplace orderliness and
human factors engineering shall be followed
everywhere manual activities are required (e.g.
handling or assembly operations).



Order and cleanliness

Cleanliness

All parts of machine shall remain clean and shall be
readily cleaned and inspected.

Contalner cleanliness

Cleanliness shall also be ensured for the exterior
container, in particular as it arrives at inspection and
packaging stations.



Order and cleanliness

Powder and moist

All parts where powder or liquid drops could build up
and interfere with correct equipment operation shall
be designed to prevent such a situation from
occurring (e.g. through the use of pressurization,
seals, dust scrapers, tilted surfaces, etc.).

Conveyor belts
Systems shall be designed to prevent transported

parts from falling out onto the conveyor as a result of
vibration, thus causing blocking or jamming.



Operating Simplicity

Operator activities can be performed with
maximum simplicity and speed, both during
normal machine operation and operator
Inspection.

Production operations

All operation carried out during production (e.qg.
adjustment, tool changes, fault elimination) shall
be facilitated.



Operating Simplicity
Replacement operations

It should be possible to perform replacement
operations expeditiously without adjustments or

calibration.
Two concepts should be emphasized:

 Where adjustment or calibrations are necessary,
it shall be possible to perform each type of
operation independently of the other.

e For each adjustment point, the type of
measurement, accuracy, measurement range and
calibration requirements shall be indicated.



Preventive Maintenance

PM time and labor requirements

On the offer, the Vendor shall indicate number of hours
and operatives needed to perform the

o daily (1 day),

« weekly (7 days),
 monthly (30 days),

e quarterly (90 days),
 six-monthly (180 days)
e and yearly (360 days)

preventive maintenance required in order to ensure
correct equipment operation.



Preventive Maintenance

Instrumented checks

Supplied equipment shall incorporate provision for
the following

e Instrumented checks:
e Vibration measurements
 Pressure measurements
* Absorbed power measurement
e Sound level measurements
 OIl temperature / contamination checks
 |R camera
IR: Infra Red
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