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Risk estimation

To calculate the performance level required (PL,).
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Severity of injury
slight (normally reversible injury)
serious (normally irreversiole injury or death)

Frequency and/or exposure to hazard
seldom to less often and/or exposure time is short @
frequent to continuous and/or exposure time is long

Possibility of avoiding hazard or limiting harm
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scarcely possible
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FESTO

What is a risk estimation?

PL o ot .
P1 ' L One possibility (of approx. 100): Risk graph
For—— a | T
g P2 1. Question: Are reversible or irreversible injuries possible
LN b (51/52)?
P1 Limit: min. 1 day incapable of work (doctor required)
L, P2 2. Question: Is hazard seldom / less frequent and short or
| c often and long (F1/F2)?
o—> P1 c Limit (sector dependent), e.g. access with 10 min. in a shift
1 (8 h) is less frequent and short.
—> P2 3. Question: Avoiding or reduction possible (P1/P2)?
g2 —> Limit: During direct access in hazard area is it not possible
—> P1 d to avoid the hazard, e.g. at a press.
F2 Generally are risk reduction measures starting with PL,=c
—eeeee——p>|
P2 o necessary.




Non-quantifiable Aspect: Behaviour under Fault Conditions

The structure essentially determines the behavior of a safety
function in the event of an error.

Category 1: 1-channel system
The occurrence of an fault can lead to the loss of the safety
function.

Category 2: 1-channel system with monitoring

The occurrence of an fault between the tests can lead to the
loss of the safety function. The test detects the loss of the
safety function.
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Non-quantifiable Aspect: Behaviour under Fault Conditions

» Category 3: 2-channel system with monitoring
An fault is detected in time to prevent loss of the safety
function.

» Category 4: 2-channel system with monitoring

« An error is detected in time to prevent loss of the
safety function.

 Accumulation of undetected errors are considered.
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FESTO

Compressed air production Pneumatic Air preparation Class Typical applications
distribution

All applications which
) [-:7:4] require virtually

condensate-free

(|

Classified air quality from Festo

compressed air. No
defined particle filtering

Operating medium for

walves, cylinders,
) [7:4:4] secondary packaging
(standard)

 [7:4:5]0 ma [—4:-] o

Servopneumatic
) [6:4:4] pasitioning with
proportional directional
control valves,
preumatic tools

Applications witha

e residual oil content
) [5:4:31 0.5 mg/m?, textile
industry, air-jet spinning
machines, paperindustry

Applications witha
residual oil content of
£0.01 mg/m?, air
bearings, painting,
powder coating

Applications with a residual
il content of 20.003mg/m3
9 [1:4:1] reduction of oil vapours and
odours, optical instruments,
sealingair for glass scales
laser, primary pac kaging

Semiconductor industry,
9 [1:3:1] Pharmaceutical products

Applications in low
temperature ranges,

dry process air, powder
transport, (food manu-
facturing: 1:2:1)
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FESTO

Flow at supply pressure of 10 bar, on units with regulator output pressure of 6 bar in Nl/min
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FESTO

200
* The overview only shows a selection of devices
and possible combinations.
40 pm and 5 pm filters from Festo have an additional 100

mechanism for separating liquids.

W Note: For even higher flows, MS12
A series components are available.
Ask your sales engineer for the ideal
combination.
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Note:
Please order 529607
MS6-LF-1/2-CRM and
532799 MS6-MV

in addition to PDAD




FESTO

Pre-Configured Part Numbers Categorized by Air Quality

Ordering data — 3:4:2 complete assemblies
Size Flow Rate (l/min Connection Part No. Type
M54 360 G1/4 8032468 MSB4 3:4:2
MSé6 2500 G1/2 8032469 MSB6 3:4:2 ‘ ;
M59 7800 G1 8032467 MSB9 3:4-2
Ordering data — 1:4:2 complete assemblies
Size Flow Rate (1/min) Connection Part No. Type
MS4 360 G1/4 8031370 MS5B4 1-4-2
MSa 2500 G1/2 8031373 MSB6 1:4:2 = 1 ©
MS9 7800 G1 8031368 MSB9 1:4:2
. ________________________________________________________________________________________________________________________________________________________________|
Ordering data — 1:4:1 complete assemblies A\
Size Flow Rate (I/min) Connection Part No. Type Wik
MS4 360 Gl/4 8031372 MSB4 1:4:1 ; o
MS6 2500 G1/2 8031371 MSB6 1:4:1 7 £
MSg 6500 G1 8031374 MSBQ 1:4:1 L % g
Ordering data— 1:3:1 complete assemblies -
Size Flow Rate (|/min) Connection Part No. Type
MS4 100 G1/4 8031367 MSB4 1:3:1
MSe 400 G1/2 8031369 MSB6 1:3:1




Ordering data: Complete assemblies

Size Flow rate(l/m) Connection Part No. Type

Ms4 750 NPT 1/4 13095116 MSB4-1/4-3-ASY
ITEM MO. PartMo DESCRIPTIOM QTY.

1 241259 M54-EM1-1/4-5 - Manual On/foff Valve 1

2 535724 M54-LFR-1/4-D7-EUM-AS - Filter Regulator 1

3 242598 MS4-EE-1/4-10V24-5 - Electrical On/off VAlve 1

4 226063 rM54-WPB - Mounting Bracket 2

3 151689 CMEB-1-24-5-LED - Socket Connector Cable 1

& 2356 AD-1/4-1/4-MPT- - Adapter 1

FJ 238779 MS4-END - Cover Cap 1

FESTO
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Ordering data: Complete assemblies

Size Flow rate(l/m) Connection Part No. Type
Ms4 750 NPT 1/4 13095117 MSB4-1/4-5-ASY
ITEM NO.| PartMNo DESCRIPTION QTY.
1 a4125% M54-EM1-1/4-5 - Manual On/off Valve 1
2 239724 M34-LFR-1/4-D7-EUM-AS - Filter Eegulator 1
3 242598 M34-EE-1/4-10V24-5 - Electrical On/off VAlve 1
4 226063 M54-WPE - Mounting Bracket 3
o 232798 M54-MV - Module Connector 1
& 1514569 KMEB-1-24-5-LED - Socket Connector Cable 1
7 F376 AD-1/4-1/4-MPT-l - Adapter 1
& 2387 7T MS5S4-EMND - Cover Cap 1
v 229531 M54-DL-1/4 - 3oft Start Valve 1
10 13122049 M54-FEM-1/4-AD32 - Branching Module 1
11 241328 MEBU-M12G5-K-5-LE4 - Connection Cable 1
12 3367 B-1/4 - Blanking Plug 2
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Ordering data: Complete assemblies

Size Flow rate(l/m) Connection Part No. Type
Msé6 3100 NPT1/2 13095118 MSB6-1/2-3-ASY
[TEM NO. PartNo DESCRIPTION QTY.

1 541268 MSS-EMT-1/2-5 - On/Off Valve 1

2 529192 M3&-LFR-1/2-D7-EUM-AS - Filter Regulator 1

3 542602 MS&-EE-1/2-10V24-5 - OnfOff Valve 1

4 238780 M5&-EMD - Cover Cap 1

5 524074 MS&-WPE - MOUNTING BRACEET 2
& 2398 AD-1/2-1/2-MPT-| - Adapter ]
i 151689 KMEB-1-24-5-LED - Socket Connector Cable 1

FESTO

13



Ordering data: Complete assemblies

Size Flow rate(l/m) Connection Part No. Type
Msé6 3100 NPT1/2 13095119 MSB6-1/2-5-ASY
ITEM NO.| PartMo DESCRIPTIOM QTY
1 041268 MS&EMIT-1/2-5 - On/Off Valve 1
2 229192 M35 &-LFR-1/2-D7-EUM-AS - Filter Regulator 1
3 242602 MS&-EE-1/2-10V24-5 - On/fOff Valve 1
4 238780 M5&6-END - Cover Cap 1
3 92607 4 M5&-WPB - MOUNTING BRACEET 3
& 232799 MS&-MY - MODULE COMMECTOR 1
i 2378 AD-1/2-1/2-MPT-l - Adapter 1
8 151689 CMEB-1-24-5-LED - Socket Connector Cable 1
? 229817 MS&-DL-1/2 - Soft Start Valve 1
10 13110201 MS&-FREM-1/2-AD3 - Branching Module 1
11 3a7 1 B-1/2 - Blanking plug 2
12 o41328 MEBU-M12G5-K-5-LE4 - Connechon Cable 1
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Ordering data: Complete assemblies

Size Flow rate(l/m) Connection Part No. Type
Msé6 3100 NPT1/2 CA_CS.2029486 | Auto Drain Drip Leg
=ML Partiy Descript QTY
MD i iy S3ICNPTIOn .
13013303 DMC-100-3/4-5A - DRIP LEG ASY ]

32088

D-1/21-3/4A - Reducing nipple

OK-3/8 - SEALING RING

20274846001

B-3/8-5A - Blanking plug

152810

1
2
3 (531773
4
5

WA-2 - Auto Drain

FESTO
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Reference No. CA_(CS.2004184

FESTO

* Non-interchangeable fil- |* Back plate painted in *  Built complete

ters that are in sequence bright red forinspection |* In stock/ready to ship

(5 pm, 0.1 pm, 0.01 pm purposes * (lean air solution

with activated carbon *  Pre-configured *  Semi-conductor (clean

filter— left to right) *  One part number room)
*  NEMA 4X 304 55 * Complies with DIN 150 * No risk of contamination

enclosure with viewing 8573-1:2010

window
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Reference No. 23247488
FESTO

Height {front): 430 mm {17 ")
Height rear: 549 mm (22 ")
Width: 390 mm (15 ™)

Depth: 210 mm (8.3 )

Safety Cat No Safety Required
Panel Size ——

Environment Full Wash Down Bulkhead

Fittings 2:) C:ble
ands
Typ(:;al\:\::nbel' No Valve Required Exhauet
xhaus Ducted Outside
o Method The Panel
L IP69K/NEMA 4X Suggested
CRQS,
— . . Fittings NPQR,NPCK
PPZ Simple Machine, ’
one H i
Primary Packaging Sugg(?sted PLN, -30...80°C
Tubing PFAN, -20...150°C
Yes, Hygienic Design
Connectivity
MSé6: flow rate 1700...4800 (1/m)

1x Manual On/Off Valve

1x Branching Module with SPAU sensor

17
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Reference No. 23321264

FESTO

Safety Cat No Safety Required

Environment

Wash Down/ Dry

valve | VUVS,VTUG

Type/Number 4x5/2
Single Solenoid

IPrating o |p66/NEMA 4X

Application/ Simple Machine,

Zone Secondary, End of Line Packaging

No

VTUG(Multi-Pin) §

Connectivity ) pefaylt (Individual Connector) EtherCAT~ @

Air Quality —) l P [6:4:4]

Height: 380 mm (15 ™)

Panel Si
anelSize s it 380 mm (15 )
Depth: 210 mm (8.3 ")
Bulkhead
Fittings NPQH
AR Silencer
Method
Suggested NPQH
Fittings
suggested o pyN_Y, -35...60°C
Tubing ’

DeviceNet >> CC'Link I

MS4: flow rate 800...1400 (1/m)
1x Manual On/Off Valve

1x Filter Regulator
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Reference No. 23321266
FESTO

Height {front): 430 mm {17 ")

Panel Size Height rear: 549 mm (22 ™)
Width: 390 mm (15 ")

Depth: 210 mm (8.3 ")

Safety Cat No Safety Required

Environment ~ Full Wash Down Bulkhead
Fittings HD Cable
vave | VUVS,VTUG Glands
Type/Number 4x5/2 Exhaust ;
Single Solenoid Method ?;:t::n(();lltgde
IPrating o IP69K/NEMA 4X
Suggested CRQS
1 Fittings '
Applz'catm“/ Simple Machine, NPARNPCK
one H H
Primary Packaging Suggested PLN , -30...80°C
Tubing PFAN, -20...150°C

Yes, Hygienic Design

VTUG(Multi-Pin) CANcoen vovcene>  (C-Link -
Connectivity ™ pefault (Individual Connector) Ether€AT-~ é; .

MS4: flow rate 800...1400 (1/m)
1x Manual On/Off Valve

1x Filter Regulator

Air Quality —) l e [6:4:4])

19

19



Reference No. 23317005
FESTO

Height (front); 430 mm (17 ")

Safety Cat Cat 1 Performance Level C S Height rear: 549 mm (22 ")
anel dize
- — \idth: 810 mm (32)

Depth: 210 mm (8.3 ")

Environment ~ Full Wash Down Bulkhead
AR Fittings HD Cable
Valve VTUG(Default), MPAL * Glands
Type/Number 6x5/3 Exhaust ;
Double Solenoid Method ?;:t::n?elllts de
Prating . |p69K/NEMA 4X
Suggested CRQS,
S Fittings
Applzlcatlon/ Complex Machine, NPQR,NPCK
one . .
Primary Packaging G PLN ., -30...80°C
LA PFAN, -20...150°
Yes. Hvgienic Desi »-20..150°C MSé: flow rate 1700...4800 (1/m)
es, fyslenic Design 1x Manual On/Off Valve

A‘:D (:C'Link M 1x branching module with SPAU

.. _ Default (Ethernet/IP) S —— e Sensor to Monitor pressure, All
Connectivity  px_F 18 |n/Out EtherCAT ~ A NELT] EtherNet/IP=> Connected to Terminal block

1x Filter Regulator
Air Quality —) s [1:4:1] 3x Filters
1x SV Valve
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Reference No. 23307522
FESTO

Height {fronf): 550 mm {22 ")

Safety Cat Cat 1 Performance Level C banel Si Height rear: 669 mm (26 )
anet Size F— \\fidth: 510 mm (20 ")

Depth: 210 mm (8.3 ™)

Environment ~ Full Wash Down _ Bulkhead
' Fittings HD Cable
Valve MPAI/.(Default), VTUG _J Glands
Type/Number 6.X 5/2 . 7 Exhaust D ;
Single Solenoid Method T;:t::nzll’ts'de
Prating . |p69K/NEMA 4X
Suggested CRQS
T Fittings ’
Applzlcatlon/ Complex Machine, NPQR,NPCK
one e .
Primary Packaging e PLN , -30...80°C
Tubing PFAN, -20...150°C
Yes, Hygienic Design MSé: flow rate 1700...4800 (1/m)
.
CANo-c Be&—‘\‘b CC'Lmk R L1 L] 1x Manual On/Off Valve

o E— e 2x branching module with SPAU
Connectivity - Default (Ethernet/IP)  therea®™=> 4G\ EtherNet/IP=> Sensor to Monitor In/Out, All

Connected to Terminal block
Air Quality [6:4:4] 1x Filter Regulator
1x SV Valve
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Reference No. 23307525
FESTO

Height {fronf): 550 mm {22 ")

Safety Cat Cat 3 Performance Level D banel Si Height rear: 689 mm (26 ")
ANELSMZE s \igitn: 510 mm (207)

Depth: 210 mm (8.3 ™)

Environment ~ Full Wash Down _ Bulkhead
' Fittings HD Cable
Valve MPAI/.(Default), VTUG _J Glands
Type/Number 6x5/2 7 Exhaust ;
Single Solenoid Method ?;:t::n(();lltgde
Prating . |p69K/NEMA 4X
Suggested CRQS,
S Fittings
Applzlcatlon/ Complex Machine, NPQR,NPCK
one e .
Primary Packaging e PLN , -30...80°C
Tubing PFAN, -20...150°C
Yes, Hygienic Design MSé: flow rate 1700...4800 (1/m)
.
CANo-c Be&—‘\‘b CC'Lmk R L1 L] 1x Manual On/Off Valve

o E— e 2x branching module with SPAU
Connectivity - Default (Ethernet/IP)  therea®™=> 4G\ EtherNet/IP=> Sensor to Monitor In/Out, All

Connected to Terminal block
Air Quality [6:4:4] 1x Filter Regulator
1x SV Valve
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Reference No. 23243756

FESTO

Safety Cat Cat 1 Performance Level C

Panel Size
Environment ~ Full Wash Down / Dry _ Bulkhead
\“@.‘4 \ Fittings
Valve MPAL(Default), VTUG _J S
Type/Number 6.X 5/2 . m Exhaust
Single Solenoid Method
IP rating
IP66/NEMA 4X Suggested
Application/ Fittings
Zone Secondary, End of Line
Packaging Suggested
Tubing

No

Connectivity ~ Default (Ethernet/IP)

Air Quality — l

CANoocn mﬁ—.ﬁb

Height: 495 mm (19 ")
— Width: 500 mm (20 ")
Depth: 210 mm (8.3 ")

NPQH

Silencer
NPQH
PUN-H, -35...60°C

(C-Link IILa

 EtherNet/P>>

MSé: flow rate 1700...4800 (1/m)
1x Manual On/Off Valve

2x branching module with SPAU
Sensor to Monitor In/Out, All
Connected to Terminal block

1x Filter Regulator

1x SV Valve

23
23



Reference No. 23247489

FESTO

Safety Cat Cat 3 Performance Level D

Panel Size
Environment ~ Full Wash Down / Dry _ Bulkhead
\“@.‘4 \ Fittings
Valve MPAL(Default), VTUG _J S
Type/Number 6.X 5/2 . m Exhaust
Single Solenoid Method
IP rating
IP66/NEMA 4X Suggested
Application/ Fittings
Zone Secondary, End of Line
Packaging Suggested
Tubing

No

Connectivity ~ Default (Ethernet/IP)

Air Quality — l

CANoocn mﬁ—.ﬁb

Height: 495 mm (19 ")
— Width: 500 mm (20 ")
Depth: 210 mm (8.3 ")

NPQH

Silencer
NPQH
PUN-H, -35...60°C

(C-Link IILa

 EtherNet/P>>

MSé: flow rate 1700...4800 (1/m)
1x Manual On/Off Valve

2x branching module with SPAU
Sensor to Monitor In/Out, All
Connected to Terminal block

1x Filter Regulator

1x SV Valve
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Reference No. 23243758
FESTO

Height {front): 650 mm (26 ")

Safety Cat Cat 1 Performance Level C banel Si Height rear: 821 mm (32)
anel dize
— \Nidth: 810 mm (32 )

Depth: 300 mm (12 ")

Environment ~ Full Wash Down Bulkhead
Fittings HD Cable
Valve MPAI/.(Default), VTUG Glands
Type/Number 6.X 5/2 . 7 Exhaust ;
Single Solenoid Method ?;:t::n?elllts de
Prating . |p69K/NEMA 4X S
:.gtf.este CRQS,
T ittings
Applzlcatlon/ Complex Machine, NPQR,NPCK
one . .
Primary Packaging G PLN ., -30...80°C
Tubing PFAN, -20...150°C
Yes, Hygienic Design MSé: flow rate 1700...4800 (I/m)
’ sEEEn 1x Manual On/Off Valve
CANOoCr mﬁfﬁb CC-Link . 2x branching module with SPAU

. PIRIOIF] B — Sensor to Monitor In/Out, All
RE® Defautt (Ethernet/IP) EtherCAT~ @.\ Ethem Connected to Termina{tl block
1x Filter Regulator

3x Filters

1x SV Valve

Air Quality

25
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Reference No. 23243761
FESTO

Height {front): 650 mm (26 ")

Safety Cat Cat 3 Performance Level D banel Si Height rear: 821 mm (32)
anel dize
— \Nidth: 810 mm (32 )

Depth: 300 mm (12 ")

Environment Full Wash Down Bulkhead
Fittings HD Cable
Valve MPAI/.(Default), VTUG Glands
Type/Number 6.X 5/2 . 7 Exhaust ;
Single Solenoid Method ?;:t::n?elllts de
IPrating o |p69K/NEMA 4X ; )
:.gtf.este CRQS,
T ittings
Applzlcatlon/ Complex Machine, NPQR,NPCK
one o .
Primary Packaging G PLN ., -30...80°C
Tubing PFAN, -20...150°C
Yes, Hygienic Design MSé: flow rate 1700...4800 (1/m)
’ 1x Manual On/Off Valve
CANOoCr mﬁfﬁb CC-Link AREED 2x branching module with SPAU

. PIRIOIF] B — Sensor to Monitor In/Out, All
RE® Defautt (Ethernet/IP) EtherCAT~ @.\ Ethem Connected to Termingl block
1x Filter Regulator

3x Filters

1x SV Valve

Air Quality

26
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Check List

FESTO

Safety Cat ?

Environment 2

Valve
Type/Number

IP rating

Application/
Zone

Connectivity 2

Panel Size

Bulkhead
Fittings

Exhaust
Method

Flow rate

Enter the desired filter combination or provide the I1SO no.

Air Quallty —) l l l l 3 [7] -~

Need your own configuration :
Simply fill out the check list and get
your quotation in less than 24h

Enter your desired air prep
combination

1x

1x

1x

1x

1x

27
27



	 Configurable Air Preparation Units
	Industry segments�
	Slide Number 3
	What is a risk estimation?
	Non-quantifiable Aspect: Behaviour under Fault Conditions
	Non-quantifiable Aspect: Behaviour under Fault Conditions
	Classified air quality from Festo
	Flow at supply pressure of 10 bar, on units with regulator output pressure of 6 bar in Nl/min
	Slide Number 9
	Pre-Configured Part Numbers Categorized by Air Quality
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Reference No. CA_CS.2004184
	Reference No. 23247488
	Reference No. 23321264
	Reference No. 23321266
	Reference No. 23317005
	Reference No. 23307522
	Reference No. 23307525
	Reference No. 23243756
	Reference No. 23247489
	Reference No. 23243758
	Reference No. 23243761
	Check List

