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Terugkoppeling van PROFINET APL in de praktijk  FHIC it
Ethernet APL - de fysieke laag voor 2-draads Ethernet

Wereldwijd wordt tot op de dag van vandaag analoge signaalstandaarden toegepast in de proces-
en fabrieksautomatisering. Om echter invulling te kunnen geven aan nieuwe functionele behoeften
en inzichten zal de noodzaak van digitale signaalverwerking steeds meer toenemen.

Hiervoor is Ethernet APL als nieuwe fysieke laag voor 2-draads Ethernet zeker van toegevoegde
waarde, maar is deze technologie al voldoende volwassen?

Aan de hand van praktische voorbeelden zal Jaap Westeneng — Digital Solutions Consultant bij
Endress+Hauser — u een terugkoppeling geven van PROFINET APL toepassingen met betrekking
beschikbare hardware en software en aanbevelingen voor systeem integratie en onderhoud en
beheer.
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Ethernet-APL in een notendop

Organisatie Ethernet-APL

= Samenwerking van standaardorganisaties en
industriéle partners

= Alle specificaties en richtlijnen afgerond

= Lancering technologie in 2021
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https://www.ethernet-apl.org/

BASF Ludwigshafen (2019) FHICD iinstans

Ethernet-APL evaluatie project

e FryeTTERTE 2

Field Level with sensors and actuators Control evel with ABB, Efnerson, Honeywell and Siemens DCS
@
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BASF Ludwigshafen (2019) FHICD iinstans
Conclusions @

= Ethemnet-APL could be successfully tested in a first practical application ‘ NAMUR AK 2.6 - Evaluation @-
= The following advantages cg . . . . . .
b Simple andieiiesistii Eenvoudige installatie en integratie, stabiele snelle Ethernet- et (NE1)
> Simple integration communicatie met ondersteuning voor Plug & Play apparaat I
» Stable and fast Ethernet ¢ uitwisseling E 105)
» Plug&Play device exchang ; : ;
| ol T OpUate Or e acivIies O e user page &, taprop instead of Multimeter”)
» Parallel data export . . . . oG . ¥
Het doel is eenvoudig, flexibel en leveranciersonafhankelijk gebruik [ becomes easier for the
van alle apparaat functionaliteit! field devices) must
Tho raciiltc ~f tha tact cobiin ara ancniiraninn aimnlifi dailvwark ta ciich an axtent that
Snelle inbedrijfstelling door gebruik van standaard prator) want to use it.
Paga 22+ Ettermal-APL: First Practical Expariencs « Novamber 07, 2{
. apparaatparameters (NE131)
SRUS—— o o M e ok
Probleemloze integratie en configuratie van apparaten (NE 105)

= APL is an enabler for NOA applications

The target is simple, flexible and vendor-independent use of
all device functionality!

. ) ) (B NAMUR - Inter: at A ik der Prozessindustrie e\l
Page 25+ Ethemet-APL: First Praotical Expanance « November 07, 2018 =B dae Viaraiez: Lavarkizan Einira - Amisgericht Kiiin, V& 18371
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Integratie test met PROFINET APL (juli 2022) FHICD iinstans

Integration of > 60 PROFINET  Successful (PROFINET and
APL devices in different DCS FDI Packages)
and PAM systems

Observation of netload with < 7% - no issues
fastest device cycle times
Simulation of cable break Successful, no issues with (@]
between APL field switches Media Redundancy Protocol I
(MRP) slel el
Simulation of controller failure  Successful, no issues with I  elel e
system redundancy (S2) sl ee
= LA E
Device replacement Successful, automatic @e
reconfiguration of new ik
device (PA Profile 4) &l's
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= Evaluatie van PROFINET APL
= PLT Labor (Prof. Dr.-Ing. GroR3e)

University of Applied Sciences Keulen (januari 2023) FH

INDUSTRIELE
AUTOMATISERING

@

Untersuchung von Ethernet/APL in

prozesstechnsichen Produktionsanlagen

Alen Mahendrarajah, B. Be.: Prof. Dr.dng. Nerert Grofie

Technology
Arts Sciences
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Bayer, Actemium en Invite Leverkusen (februari 2023) FHIC s

# PROFINET APL test

‘& ACTEMIUM

Lo N
I"
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Belasting test met PROFINET APL (madit2g

ABB, Honeywell en Siemens besturingssysteem

10 Pepperl+Fuchs 24 ports APL switches

238 Endress+Hauser PROFINET APL instrumenten

Maximale netwerkcapaciteit, schaalbaarheid en
fouttolerantie werden met succes geverifieerd.

Klanteisen zijn gehaald of zelfs overtroffen.
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Ethernet-APL proves market maturity | amplify | Pepperl+Fuchs (pepperl—fuchs._ca:r.n_);?
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https://amplify.pepperl-fuchs.com/articles/259/ethernet-apl-proves-market-maturity?utm_source=pa_e-news_en-com&utm_medium=email&utm_term=&utm_content=headlinelink&utm_campaign=e-news_2024-1_PA

Belasting test met PROFINET APL (maart 2023) FHICD tiseane

Redundant DCS System Honeywell

under Test ABB

PROFINET PROFINET SIEMENS

Interface === Interface
Module 1 Module 2

Network Network
Inspector Inspector

Breakout

% ¢ Ring Switch '.;._::;.. 3

10 APL Field Switches i
FIPEPPERL+FUCHS n—
PaEy S sthemetapl”
238 APL Field Devices & & & ~ &

Endress+Hauser (2]

Service & Test Tools
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Geteste besturings- en beheersystemen FHIC Kiraniintane
= Ondersteuning van PROFINET APL

Controller Additional HW Engineering Software
Management

FieldCare, DeviceCare,

Endress+Hauser (7] Field Xpert
S7-400-5H - PCS 7 (> V9.1 SP2)

SIEMENS PDM
$7-1500 - TIA (> V18)

H UuoC

oneywell - EPKS (> R520.2 RFP2)  FDM (> 520.1)
AP " = BC820 (Sync Module) . .
ontrol Builder (> V6.2 FIM
Fam | ]} = C1871 (PN Card) ( )
& PK
Delta V (> V15.FP1) AMS (> V15.LTS)

g?{!%ﬁﬁ?&l Controller
®
: Ethernet | Endress+Hauser 471
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:‘ Hazardous area zone 2

1st Priority: Stable plant operation

B PROFINET 100Mbits, optical, long distance
[ PROFINET over APL segment 10Mbit’s, trunk, up to 1000m distance
¥ PROFINET over APL segment 10Mbit/s, spurt, up to 200m distance

Controller
§7-410-5H

PROFINET 100 Mbit/s, electrical, redundant
[




Siemens PCS7 V9.1 SP2 UCO04 (februari 2024) FHICD iinstans

5.1:12 Using PROFINET over APL (Advanced Physical Layer)

SIEMENS
PROFINET over APL is a new technology to bring two-wire Ethernet with 10 Mbit/s into explosion
area via intrinsic safety. —_ — 3
At system release time, only APL prototypes were available. P 7 Resame 51352 0o m——;
Therefore, the quantity structure that needs to be configured - " s
is limited to 25 field devices per PROFINET interface of a 5
S7-410 5H controller

For more information, refer to Using PROFINET over APL. (https://
support.industry.siemens.com/cs/ww/enlview/109812677)

Note

e Product management approval is required to use in productive environment with PROFINET
certified APL devices only.

As of SIMATIC PCS 7 V9.1 SP2 UC04, the maximum number
of allowed PROFINET over APL devices has been increased
up to 256 per interface.

PCS 7 Readme V9.1 SP2 UC04 (Online) (siemens.com)

PROFINET over APL (Advanced Physical Layer) Support in PCS 7 V9.1 SP2 - ID: 109812677 - Industry Support Siemens

1o 1 i - SIMATIC PCS 7 V9.1 SP2 Software Updates - ID: 109812242 - Industry Support Siemens
f 4 |
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https://cache.industry.siemens.com/dl/files/242/109812242/att_1264718/v1/PCS7_V912_UC04_Readme.pdf
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https://support.industry.siemens.com/cs/document/109812242/simatic-pcs-7-v9-1-sp2-software-updates?dti=0&lc=en-US

Opbouw Industrial Ethernet FHICD AR

Engineering

Controller

Ethernet Switch ) )
(managed) P Industrial Ethernet (100 Mbit/s) I
i i
Discrete signals Jilli| Variable Speed Drives
Analog signals ..
@
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Opbouw PROFINET

Engineering

PROFINET Controller

PROFINET (100 Mbit/s)

FHIC2 Ristns

Ethernet Switch
T (managed)
. fm
% Discrete signals
Analog signals
L MR~ @
f ' @
‘@/f e s Ethernet
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Opbouw PROFINET met HART

Engineering

PROFINET Controller

Ethernet Switch
la (managed)

FHIC2 Ristns

Asset Management

PROFINET Supervisor
(FDI/FDT)

PROFINET (100 Mbit/s)

L L
LEA DT "
MM

| VooV

COMMUNICATION PROTOCOL
Discrete signals
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(Smart) Analog signals
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Opbouw PROFINET met PROFINET APL FHICD AR

Engineering Asset Management

PROFINET Controller Web client PROFINET Supervisor
(IP adres) (FDI/FDT)

Ethernet Switch | .
I -2 (managed) I -t PROFINET (100 Mbit/s)
LEADT" N
(g "m ' 3 U IRVIRY | |
COMMUNICATION PROTOCOL

Ethernet —APL (10 Mbit/s) Variable Speed Drives

® W APL Field Switch
% Discrete signals ‘

(Smart) Analog signals
, ethernet-apl™ i
Smart Digital signals

? "~ advanced physical layer
| Ethernet Endress+Hauser £=1]
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Engineering (GSDML) FHICD Mt

) ) : AUTOMATISERING
Siemens TIA Portal V18 met APL Field Switch

{8 Siemens - C:\IransferlPN PS0Z TT0T vIO_A_VI8\PN PS02 TT01 w10 A_WHE

Project Edit View Insert Online - Options  Tools Window Help
W] saeprojecr (¥ = 5 X ey (M 5 B R & coonine gF coofiine S M B % || Bd B | cesrchinorojece | 5
! = 88 PN PSO2TTO1 v10_A VIE » Devices & networks

Devices | Fant objects | |5" Topology view @
& |'—:-& | |i| dlEEs = J Topology overview || Topology comparison
]
w | ] PMPSDZTION vIO_A VI o )
R ey FET] ] | Device fport | slot Partner sta
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: 2 E:?::ntyp::t::::cn 3 Port 2 (RM5]) OXI P2 S71S00(E
b ¥ Croscdevice functions Part 3 (RMS) OX1FE HMI_)
b (3 Unassigned devices 1 Fort 4 (RM5] 0X1 P4 ct200sph
b g Common dota = Port 5 (RM5) 0X1P5 G50 devic
» ]| Decumentation settings "_’ e L b Forts (RMSEI 0X1 F5
v @ tanguages & resouices T d = Port 7 {RM5] ORIr
» Lgl Version cortrol interface : Port 8 (RM5) 0X1 P8
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» [ Card ReaderfUs 8 memary b oHMIT
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= 4 (S FPY DAF De
51 {Spur] .. G50 devic
S2 [Spur) DAPDe.. G T
. * - S 53 (spur) DRF De..
Benodigde GSDML" bestanden s [ mi SEEEE
=4 | A 55 [Spur] DAF De.
° ° 56 [Spur] DAF De...
voor de hardware configuratie
58 (Spur) DARDe.
.o . 55 {Spur) BAF Be...
zijn over het algemeen uit het
ST1(Spur} DAPDe .

512 (Spur}

S14(3pur}
515 (Spurk
516 (Spurh

apparaat te downloaden viade |
geintegreerde webserver |

* G50 ge

»  EHHTEMPTVTAG_1

%m‘%:‘v':ﬂ_ 1 " i ~ G50 device 7
* General Station Description Markup Language 15 s N T e

| e O

. ethernet-apl™

Ethernet ) ethernet-a
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Eng_lneer_lng (Profile PA GSD) FHICD MR imEne
APL Field Switch met PA Proxy voor PROFIBUS PA

{8 Siemens - C:\IransferlPN PS0Z TT0T vIO_A_VI8\PN PS02 TT01 w10 A V18

Project Edit View Insert Online - Options  Tools Window Help

W] saeprojecr (¥ = 5 X ey (M 5 B R & coonine gF coofiine S M B % || Bd B | cesrchinorojece | 5
0| e = 88 PN PSO2TTO1 v10_A VIE » Devices & networks : =2 >
Devices | Plant objects | |f Topology view |
£ |-—:-'} | |i| HE R = J Topology overview || Topology comparison
]
w | ] PNPSDZTION vID_A VIS s :
new device | ] | Device fport | slot Partner sta
ces Bretwarks T O] TrEECgmia D ¥ G50 cevice 1
@l PLE_1 [CPU 157141 PN] L 3 ¥ E-SWFULOBMTETE o
» o4 HML 3 [TP900 Comfon] -I )2 PN-I;) e s:: P‘
b i Ungrouped devices ! = ort 1 {1
) 55 Secuntysetings Fort2 (Rsas) 0XI P2 ST15000E
b ¥ Croscdevice functions Part 3 (RMS) OX1FE HMI_)
b (3 Unassigned devices Fort 4 (RM5] 0X1 P4 ct200sph
] _l.i Common data T Port & (RM5] GX1P5  GSD devic
’ _5']] Documentation settings ‘f‘__’_ "..a“ me (Ri-'lﬁ:l o x“. P8
» [ tanguages & recources . T ; Part 7 (RI45) 0 X1 P7
» Lgl Version cortrol interface Port B (RM45) 0X1 P8
» iz Onlinz access b Et200sp-ht
.
. Transmitter 1 Al
= G5Ddewnce 5
v ars
) (0x9700) - ool
& - pfi— iR 2005p-h
PEY LT T alaws - . =t200sp
£
.
G50 devic

G5O devic

GSO dewvic

FIOMas: 300 20, | -;;.']
AL T L. 55 [Spur,

PROFIBUS PA instrumenten e @ | :

1 g
kunnen worden aangeslotenop ’—

20PT3246
S
;nF{ BIU[S
¥ ERHTEMPTMTEE_1 ' y . r )
= G50 dewvice_ 7 @ A‘ S 4 o 3
» EHLCerabar Devi

® .
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Cadd ~
H . E—

HART .~ ) ethernet-apl™
Ethernet
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Eng_lneer_lng (Profile PA GSD) FHICD MR imEne
APL Field Switch met PA Proxy voor PROFIBUS PA

PN PSO2TTO1 v10_A_V18 » Ungrouped devices » ars [P+F ARS ic 16 Spurs PA RJ45 SFP]

gt | ars [P+F ARS ic 16 Spurs PAR{w| & & | f&f : Hp @ s = J Device overview

= T | Module Slot |laddress
L OHS ] DAP

DAF Device

51 (Spur)

S2 (Spur)

S3 (Spur)

53 (Spur) Device

S3 (Spur)Slot1  B6..90
54 (Spur)

55 (Spur)

56 (Spun)

57 (Spur}

S8 (Spur}

S9 (Spur)

510 (Spur)

ST (5pur)

512 (Spur)

PROFIBUS PA instrumenten
kunnen worden aangesloten op o 20PT3246

APL Field Switch met PA Proxy Watch and force tables )

. . - : SR ®
functle*op basis van generleke PA "20PT3245" %ID86 Floating-point number 0.01490936 T‘
Profiel” bestanden. "20PT3246_Status” %IB90 Hex 16480

b A PP

B
B VT
S

el
[=1]
=1
bl

b Device

* Transmitter T Al (0x9700)_1
— Transmitter 1 Al (0x9700)
L DUT (Al

o O Q0 0 0 0 0 o0 00000000

4

* Process Automation Profile
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-
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Asset Management (Webserver APL Field Switch)

APL Field Switch met PA Proxy voor PROFIBUS PA

PPERL+FUCHS

Dashboard
4.% Diagnosiics ~
Querview
Details
MNetwork A

Part summary
Caonnected devices
Network load
Statistics
FDB (MAC) table
Device
Event log
Data history
Snapshots

Physical layer

ﬁ Caonfiguration ~
N Expent v
a Downloads v
@ Help ~

‘ Product name:

ARS11-B2-1C16-1
Tag: pf22xx0008-0-10-tt01-dap154-ars11

H @

OVERVIEW SECURITY

. Device information

E Network information

E Connected devices

s

FHIC2 Ristns

20PT3246

Product name: ARS11-BZ-IC16-1 IF address: 10.85.23.154 For Device
Spur ports - 10 Mbit/s
Port Device Voltage [V] Current [mA] SNR [dB]
[ s1 | eh221t0102-0-10-401-dap162-tmt86 13.7 27 32.0
| s2 | eh22pt0102-0-10-101-dap167-pmc71b 13.7 31 322
E3 eh221t0102-0-10-tt01-dap171-fmre2n 13.7 30 32.0
Spur ports - PROFIBUS
Port Device Voltage [V] Current [mA] Signal level [mV] Jitter [us]
| | s3 | 20PT3246-0-10-TTO1-PMC71 13.9 13 1624 1.0
s12 PROFIBUS PA - Liquiline M CM42 13.8 21 1693 0.9
[ 13 | 20PT2025-0-10-TTO1-PMC721 14.0 10 1580 1.8
S14 20PT3252-0-10-TTO1-PMC71 13.9 13 1628 0.9
S16 20PT3055-0-10-TT01-PMC71 14.0 11 1529 1.4

26 maart 2024 | De Basiliek, Veenendaal
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Asset Management (Webserver APL Field Switch) FHI € lnusraiae
APL Field Switch met PA Proxy voor PROFIBUS PA

‘ Product name: ARS11-B24C16-1 ‘

AUTOMATISERING

EPEPPERL+FUCHS

BS Dashboard

4.% Diagnostiics -~ Port Device

Tag: pf22xx0008-0-10-tt01-dap154-ars11

Querview
Details

et200sp-hf 10.85.23.56
MNetwork A

Part summary

A E

EannE ey e eh221t0102-0-10-1101-dap 162-tmt86 10.85.23.162
Network |oad eh22pt0102-0-10-1t071-dapl167-pmc7 b 10.85.23.167
Statistics LLDP
- Device: Cerabar PMCY1B-16FT3/0 V3013401197 100V 100
FDB (MAC) table Management address: 10.85.23.167
Device
—_— &l 20PT3246-0-10-TTO1-PMG7T 46
vent log
PROFIBUS
Data history
- Device
Snapshots Manufacturer: Endress+Hauser
- Order 1D: PMCT71-ANATFIGAANA
Physical layer Serial number: S20DE10109C
ﬁ Configuration o Hardware revision: D2.00.00
Software revision: 04.01.00
x Expert v - Address: 46 20PT3 246

a Downloads o - Supported Idents
021547 (Manufactu

@ Help ~ - 0x1507 (Manufactu cu rrent Ident

- Dx9700 (PA Profile: ° .
e @ 0X9700 (PA Profile: Transmitter 1 Al)
- Dx9700 (PA Profila:
- Ident number selector: Adaption made (127)
- PROFIBUS PA Profile revision: 3.02
Device state: Device in DataExchange
- Diagnostic state: No problems detected

?-' PIRJOJF @
il BJU]s
@ . ®
:-'E:J "m‘

¥

m o -

| Ethernet \ > ethemet-apl”
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Asset Management (Webserver temperatuur transmitter) — FH| ) ihsmite,
PROFINET APL instrument

Device tag Status signal Sensor 1 value Device temperature Endress+Hauser ‘E]

eh22tt0102-0-10- B 0K 24.01°C 25.20°C

tt01-dapl62

Disvice name Locking status

iTEMP TMT86 Unlocked

- v
ﬁ Device information P oenv & Maintenance
Guidance > Main functions for use — from fast and safe
ommissioning to guided support during
H

Diagnostics operation.
Application » Diagnostics
System 5 Settings and information concerning

diagnostics as well as help for troubleshoating

Application

Targeted optimization to the application -
comprehensive device settings from sensor
technology to system integration for optimum
application adaptation.

System
System settings concerning device

manag t, user ini: ion or safety

;_ﬁ.» ethernet-apl™

~ advanced physical layer

Ethernet
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P asH® BER®- B B hbBE

Asset Management (FDT/DTM)
APL Field Switch met PA Proxy voor PROFIBUS PA

File Edit

Metwaork

View Device Operation  Device Catalog

Toals

Window  Extras

Help

%% % “‘9} :

Network Tag <~

b I 108523118

-isNet Lite

() unknown

| pf22xx0009-0-00-ps01-dap133-ars 12

O turck-tben

() eh22pt0103-0-00-ps01-dap168-pmc71b
() eh22pt0102-0-10-tt01-dap167-pmc71b
() eh22tt0101-0-00-ps01-dap156-pmd75h
() eh22tt0101-0-00-ps01-dap155-tmt&6
() enh22tt0102-0-10-t01-dap162-tmts6

() eh221t0102-0-10-t01-dap171-fmr62b
() eh221t0101-0-00-ps01-dap169-fmré2h

P pnio
Ab evio

P pnia
e
b enio
Ab enio
AP pni0

P pnio

P4 | e

un...

pr2..

eh..
eh .
eh...
eh...
eh..
eh .
eh..

.| Device type (DTM)

.. [Z1] Cerabar 5xB/7xB

isNet Lite
[Z17CDI Communication TCF/IP
{Z1FRSG45 HART Communication
[Z17CDI Communication TCP/IP

[Z1 CDI Communication TCF/IP
Eog FactoryTalk Lirnx CommDTM
EIF HART IP Communication

Placeholder FieldDevice
ARS11-*-IC16-"

Placeholder FieldDevice

[Z1] Cerabar 5xB/7xB

[Z1T Deltabar 5xB/7xR

[ZIJiTEMP | TMT86 / PNA | FW 01.00.
[ZIJiTEMP [ TMT86 / PNA | FW 01.00.
(=11 Micropilot 5xB/6xB

[Z1] Micropilot 5xB/AxR

_@ Placeholder FieldDevice
o S s e

Ethernet
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“;—u-x_—s._ &"\4'\

| 20PT324A-D-10-TTO1-PMC71 (Online Parameterize) x|

FHIC2 Ristns

DeviceType:
®  DEVICEDESIGN.:

STATUIS SIGMAL | oK

Cerabar 5/ PMx 7x / PA / FW 401.zz / Dev.Rev. 3 S0FT
PMCT1-ANATFIGAANA

TAG:
MEA!

Labzl

Cerabar5 / PMx 7x

[£-EE MEASURING MODE
- QUICK SETUP

=B MANUFACTURER VIEW
£ E& PROFILEVIEW

<

[ Online I

o |.E 45 By 3 Instrument healtf:

ethernet-apl™

advanced physical layer

W
COMMUNICATION PROTOCOL



22 Members @ My Country & Contact B Legin

& . a
8
&) Pl ORGANIZATION TECHNOLOGIES PRODUCTS TRAININGS/EVENTS NEWSROOM DOWNLOAD .

PROFIBUS « PROFINET

)‘{l//. o - .- 2 : : § “h""‘t-apr-

ddva,
"1°8d physicy) b

Home / Download

Download

Engineering Guideline Ethernet - APL
PROFINET ,APL

Description:

Thizs document shall support users in using the Ethernet advanced physical layer (Ethermet-APL) network technology. Ethernet-APL uses a two wire Ethernet
communication and power to devices. Defined strictly as a physical layer, Ethernet-APL supports any Ethernet-based protocol including those with real-time

ODVA Inc, OPC Foundation and PROFIBUS and PROFINET International (PI) cooperate in the development of the APL technology as well as in the design of t

Details:

Version: 1.14

Order MNo.: 8.122 /8121

Language: English / German
https://www.profibus.com/download/engineering-guideline-ethernet-apl



https://www.profibus.com/download/engineering-guideline-ethernet-apl

Ethernet APL connectiviteit componenten AUTOMATIERING

PoQEFEEOe B & 2w @ EIPEPPERL+FUCHS Your autamstion, cur passor.

00 FRODUCTS  INDUSTRIES A APPLICATIONS  COMPANY  EVENIS RNEWS  SERVICE & SUPPOHT MY PHOENIX CONTACT I
Elhernet-2p

oo Idiinsk: Satly g s wih PROFITUS PR Finex p More [ofer maton

Engineering

Asset Management lloT Monitoring Engineerin Asset management. lloT monitoring
Work Station (R Station and Optimization i Control system St Sl bt
- - The Ethernet Advanced
- 3
- - o - N PhysicalLaye
e - = = CLOUD .
T ke 10 succesa digtiration in the
‘ hod of PIocess nashe:
100 Mbps or Gbps
Zone 2 / Div 2 5
Zone 2/ Div 2 APL Power = & Nezwprk " 100 Mbps or Gbps. "
switch “ L] @ switch
& 1

|

| g MRPring i

|

’ s e
RS ® ke APL field = 5! a g
Max. 1000 m switch .
APL Field
switch Trunk cables
[ Zone 1/Div 1
Max.200m | \ ‘ @ I ‘
@ E

-

(E;h:'
g

Fiel@evices

CORPORATE

@® oo E‘nn:xr

= sedt ot dancs  Sapcont

G Enen
£ ma

) » Traumues » Frocess coumy » Ihemer A%

1 GR NCIOsUre Senes ©

515 3f Carbon-W0aces, glass-oer Ieintorcec polyester nii

stamiess steel o The eNCINSUT 36005 provdes 3

Ethernet-APL: New communication standard .,
deccales pry points B opening 2 tamed gaske!
s M ¥ .|;l 4 JPLING 18MPErItUTS rangs cown 13 50 °C. e 5F STINiess stest 300 Al WANYS AT MANUSIIUTEG T A4 grave

= 14 & costeflective choxe o many iInsialatnny Iha woukd 1ovile excetlent tamish 300 COMoson resistance

O FESIESN1 SONEON. ANy A1 Ees

4 How gves Eheraes APLwrE

+ Mdvinties of Bl nst AR, for the srocess bediany

Implementing Ethernet-APL with Beckhoff

4 WA BAOREIT IS 40 T 6N 13 O JT#% 1D 4T A%, B hagy ) Thiue
mocsty termnsl dact portioho. e compec [LME] an be mounted t the col catetin
coreiseien mib ctiv THSTAT Yo #HATL e deaes cha b corvertrd s
e LI el W i

e owition o€ e ity e ek

Endress+Hauser {71

~ People for Process Automation

Ethernet
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APL ster topologie (max 200 m, Zone 2)

Ethernet-Backbone

Ethernet-APL
- |ntrinsic Safety

A PEPPERL+FUCHS
D7) o e

T 4
(" v
# ', S

APL Fie:ld Switch |

o/ o

FHIC2 Ristns

I .

Zone 2/Div. 2

Beschikbaar

APL Field Switch

Zone 1/Div2 =

100BASE-TX (2x RJ45) of -
FX (2x SFP) Ethernet

= Afzonderlijke voeding

= Standaard en intrinsieke
veilige met 8/16/24 spurs
(Ex ia, 2-WISE, FISCO)
Installatie in veilige
omgeving en in Zone 2

= PROFINET PA Proxy
(optioneel) met DTM

200 m 200'm

Zone 0/Div.1

Endress+Hauser 471

People for Process Automation

Ethernet

26 maart 2024 | De Basiliek, Veenendaal )



APL ster topologie (max 200 m, Zone 2 en Zone 1) FH|@LNU%SI\H\%EHING

Operations Engineering Asset Management Controller

= o Other
—_— Applications

Field Switch

APL Field Switch

= 100BASE-TX (2x RJ45) of
(3 x Exe) of-FX (2x SFP)
Ethernet

= Afzonderlijke voeding

= 16 spurs intrinsieke veilig
(Ex ia, 2-WISE, FISCO)

= Installatie in veilige
omgeving, Zone 2 en Zone 1

= PROFINET PA Proxy
(optioneel)

Ethernet Endress+Hauser 471

People for Process Automation
26 maart 2024 | De Basiliek, Veenendaal ?



Asset Management (Webserver) FHICD 5T
Ethernet APL Field Switch met PA Proxy voor PROFIBUS PA

VIEWS Heatth Rafresh SRR

Trunk Ports

Trunk 1 Trunk 2 Trunk 3 Trunk 4
;Mo davice State: No davice State:

dewn Lin L Link: dow
e Mot run yet TOR: run v TOR: ot run yed
Power:- Powsr:-

Spur Forts

Spur 1 Spur 2 Spur 3

I State: Ho davica

Spurs Spur &
State: No davice Stats: Mo davice
Link:  dovn : el
TOR: Mot run yel TOR:
Power: 13 652 V * 0 ma = D000 W P OmA=0000W
Spurd Spur 11
State; Mo device State: No device
Link:  dovm Link:
TOR: Mot run vet TOR: 1
Power3 613V * 0 mA= 00630 W Pawer 13613V * 0 mA= 0.000 W % =
e e o
State: Mo cevic State: Mo davice State: Mo davica
Link:  down Link:  down Link:  dowr —
TDR: Mot run ye TOR: Mot run yat TOR: "
Power:13.564 V * 0 mA= 0.000W Power: Power: 0 mA= 0.000 W

Spur 16 (@
State: Connected
Link: up (10 Mbit's)
SNR: 37.22dB

Power:12.038 WV * 30 mA = 0361 W

PROFI
BlUIS
‘ 5%%@)

-
| O &

. ethernet-apl™

Ethernet ) ethernet-a

26 maart 2024 | De Basiliek, Veenendaal

1]




APL ster topologie (max 200 m, Zone 2) FHICD tiseane

nnnnnnnn

Asset management lloT monitoring BRI M ety
station and optimization '

o CLOUD
Zone 2/ Div 2

Network ’i 100 Mbps or Gbps ’l
@ switch : ‘ Op aanvraag

|
e.g. MRP ring :

—— APL Field Switch

APL field i @ L h

Engineering
work station

= —‘

—

Control system

switch

Zone 1/ Div 1 s
pur
L Max. 200 m I
€ T 8
® : @ »
‘Q“ ) = -4
PHENIX =)
ONTACT , | et

Lo ™

v

et 5
H 9
Fase | ,

S |

Ethernet

26 maart 2024 | De Basiliek, Veenendaal

= 100BASE-TX (2x RJ45) of-FX
(2x SFP) Ethernet

= Afzonderlijke voeding

= Standaard en intrinsieke
veilige met 24 spurs
(Ex ia, 2-WISE, FISCO)

= Installatie in veilige
omgeving en Zone 2

= PROFINET PA Proxy

Endress+Hauser 471

People for Process Automation



APL stam en ster topologie (Max. 1000 m, Zone 1) FHICD iinstans

Ethernet-Backbone

Power Switch

zoe2miv.z  APL Power Switch

= 100BASE-TX of -FX Ethernet
= Afzonderlijke voeding
= Trunk niet-intrinsieke veilig
= [nstallatie in veilige

Field Switch Zone 1/Div. 2 omgeving

up to 1000 m

H LOOOH\- =

Intrinsic Safety S 2025+ 7?
Ethernet-APL ‘
mmm Increased Safety (o} (=) (i} (i} (o} APL Field Switch
~ Intrinsic Safety 4 . d d

@ = Voeding via power switch
I3 PEPPERL+FUCHS

= Spurs intrinsieke veilig
(Ex ia, 2-WISE, FISCO)

P A DA = Installatie typisch in Zone 1
; f ) [ ! : ED
éa/l g Fthernet Endress+Hauser
N People for Process Automation
&A% AT 26 maart 2024 | De Basiliek, Veenendaal




APL stam en ster topologie (max 1000 m, Zone 1) FHICD iinstans

Operations Engineering Asset Management Controller

- = = ——— [ other
— Applications

--- e

Power Switch

o .r-éx eTrunk [
N upto1000 m LY.
APL Field Switch
= 100BASE-TX (3 x Exe)
Ethernet
= Voeding via power switch
(trunk)

= 16 spurs intrinsieke veilig
(Ex ia, 2-WISE, FISCO)

= [Installatie in veilige
omgeving, Zone 2 en Zone 1

= PROFINET PA Proxy
(optioneel)

dustrial Ethernet | Endress+Hauser L7

People for Process Automation

26 maart 2024 | De Basiliek, Veenendaal



APL stam en ster topologie (max 1000 m, Zone 1) FHICD iinstans

e o

Engineering Asset Management lloT Monitoring B B
Work Station el ysiein Station and Optimization

W - =21 \ = o] m

o [ = CLOUD
100 Mbps or Gbps
Zone 2 / Div 2 APL Power
switch l ®

&

Zone 1/ Div1

APL Field [ermmris
switch R

Trunk cables
Max. 1000 m

| '|' 1

Ethernet Endress+Hauser 471

People for Process Automation
26 maart 2024 | De Basiliek, Veenendaal



PROFINET APL gecertificeerde instrumenten FHICD e

B Members. | @ MyCounry | 2 Contace | O Login

. e L
71y _ R pim_8
. 4 1 PIORGANIZATION — TECHNOLOGIES — PRODUCTS — TRAIMINGS/EVENTS — NEWSROOM  DOWNLODAD . wa v
PROFIBUS » PROFINET L] Certificate .Q it
x momtsmmnsir S
e venmm sy peic swumrws Q) i ()]
Search for.. n PROMAG 300/500 PROFINET Q raach Yeran A 4133 8chvmch Sutssbons g \Q
i e o ARG s Cartficate Nec 213725 o the FUOIAET 3
PIF)’ Electromagnetic lowmeter Endress+Hauser 27 @L ™ e P st g rmircner 7 Q)
' SEARCH NARROWED BY s P Company: EndresstHauser R — o R N M ivece o= S ) ARp—
Product types: Flow e 7 o W oar Garavioer
Active selection PROMASS 300/500 PROFINET
Technology and Profiles: PA Devices le Corlolis flowmeter Endress + Hauser =7 @
r 1as Company: Endress+Hauser [ — s

Vendor: Endress+Hauser
Product types: Flow
Remove all filters

Technol d Profil ITEMP@ TMT85
ecnnology an ofiles i
gy le Temperature head transmitter Eridress+ Hauser (217 @
) e Company: Endress+Hauser e e Artarats ~
10-Link Product types: Temperature
1]
PROFIEUS ll-'-r:ir;zra:uh:;::ad transmitter (Form B) =7
F d Endress+Hauser o
PROFIMET P’-_l Company: Endress+Hauser o P i = Promag 300/500 PROFINET
Product types: Temperature
Product Types S — Classification:
Corialis flowmeter
- W Endress+Hauser (2] o) Product name: Promag 300/500 PROFINET
‘ Select Some Options ‘ P’ 1 Company: Endress+Hauser o i Mo (—‘\ g 300/
Product :FL
Vendor DR R Shortdescription: Electromagnetic flowmeter
PROMAG 300/500 PA
‘ Endress+Hauser v ‘ P’W Electromagnetic flowmeter Endress+ Hauser (21 Q Product types: Flow
r.ra . Company: Endress+Hauser Pl e v Aitasatin \
Product subgroup Product types: Flow Technology & Profiles: PROFINET, PA Devices
‘ Select Some Options ‘ PROMAG 300/_500 DP Certification number: PROFINET 211922 -\, | 260005 -+ | Z60006 -\ | PROFINET 213735 .-
Electromagnetic flowmeter Endress + Hauser =7 @
l Company: Endress+Hauser Pl o o amatine N

FROFST + ROl

Product types: Flow

Product Finder - www.profibus.com

trial Ethernet : Endress+Hauser L7

People for Process Automation
26 maart 2024 | De Basiliek, Veenendaal



https://www.profibus.com/products/product-finder?tx_solr%5Bfilter%5D%5B0%5D=member%3AEndress%2BHauser&tx_solr%5Bfilter%5D%5B1%5D=technology%3APA+Devices

Ethernet APL Status Update FHI €2 MR g
Pl 8 &

PROFINEWS

£ APFLICATION STORIES TECH TIPS TRAINING / EVENTS PRODUCT NEWS PI HEWS MEMEER NEWS REGIONAL NEWS ~

Ethernet APL Status Update: Q1 2024 | subscribe To PROFINEWS

™ March 5, 2024 - T PINEWS - b 2 mins read
| PROFINEWS Mobile App

SHARE THIS ARTICLE Click Here to download now P[
For i0S and Android devices

State of the Art

In 2024 worden 16 nieuwe producten verwacht van

remestione. rorecss: cnemenr e ne ABB, ENdress+Hauser, Honeywell, Krohne, Samson,

i, sl Siemens en Vega. In 2025 staan er nog eens 16 nieuwe
producten op de planning.

Ethernet-APL is done. The specs are written,

Now |s the time for products to appear on t

transmitters, and flow transmitters are available from Endress+Hauser (E+H). In 2024, 16 new products Upcoming |0-Link and PROFINET One-Day Events
are expectad to be released from: ABB, E+H, Honeywell, Krohne, Samson, Siemens, and Vega. In 2025 .

: - ; : omiox Continues its Ascent and Opens First Test
another 16 new products are scheduled for release. And those are just the ones from the founding e
members of the Etharnet APL Group. There are other companies developing Ethernet-APL products as Upcoming Certifisd Engineer Courses

well.

Ethernet Endress+Hauser 471

People for Process Automation

26 maart 2024 | De Basiliek, Veenendaal
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APL In de praktijk
Cargill Bioindustrial, Goud_



SAMSON TROVIS 3797 c €
APL-PROFINET Positioner Py
Supply 2.5 10 10 bor / 37 1o 150 psi
2-WISE power lood
[X] Pressure sensor
1126 Ex ia IICT4 Gb*
BYS 21 ATEX E 080
* So0 EU Type Exam. Cortificate for further volues
ACST <HOC

WY L0001 .
SAM00T y 1 00.0x E %
Mot 0017088 Dale 0272023 | RFO RS
S/N 501825017 g
MAC00:£0:99:01:00:47

Model 3797-11000100002100010000009899

idurt Mode in Germany B
o 1 TE. SANSON AG D-40314 Fran | I
AWy SAMSON P3799  Pneumatic module K«
—l D Proomotic [ Saperdoublosdg 17,
e | 3 ouput 1 Idopndant sl cig (=7,
8 L[] Lodein-ploc singlaociog " | v \
A FAE=E=====.. :g Date

i 02/2023

‘Door het vroegtijdig testen met Ethernet APL hebben wij de

noodzakelijke kennis en ervaring opgedaan en in het bijzonder

vertrouwen gekregen in het toepassen van deze nieuwe
technologie op onze nieuwe installaties’

Start-up parameters

(NAMUR NE131) ‘Door de juiste keuzes te maken in de engineering fase kunnen
— , we PROFINET APL instrumenten eenvoudig uitwisselen zonder
PROFINET enige PLC aanpassing of instrument configuratie’

PA Profile 4.0
L Robin Deelen

Cargill Bioindustrial, Gouda




Device tag
eh221t0102-0- 10
Hol-dapl?l
[evice name
Micropilot

ﬁ[ [Diagnastics

Echa curve

Refersnee curve

@l » Ultgebreide instellingen >  Netwerkdienst Logout

€ Uitgebrsitie |nstellingsn

Netwerkdienst
Eenhedan
Demping
Linearisenng ” %
schaalverdeling —— 0
"
Aanwi|ran
LAN/Internet 3

Hetwerkdienst B Webservar B FROFINET Modbus TCP

it oilos ] B orcua OTM over TCP | - l=tld

Bedrfsmadus
i B vevice discovery

Speclals parameter

.
f \

FDI Explained | FieldComm Group

Echa curve

SN samson TROVS 3797 41

Stamys signal Level linearized (91) Distance (103) Endress+Hauser E]
B0k -0.00% 400 mm
Lacking statis Level {92} Sensar temperature
Unlocked -0mm 27.0°C
[ & Malmenance ~

W w

D400 mm LOmm A:23dB

e O

A
1/

{400 rarnl
1A )
*
Curves » < Parameters 1/6 ¥
1 Reference curve {1 aw echao curve Mame Value
1 Factory curve m Welg hting curve Level linearized 0.00 %
m Echio curvie m Thieshold tank botuem Level omm
m Mapging curve First echo curve Diskance A00.0000 mm
Unfilterad distance 400 mm
Medivm ype Liguid

_ Via een geintegreerde
T webserver kunnen PROFINET
iy e B APL instrumenten eenvoudig
2-WISE power load O ) A
I Prour soor . worden geconfigureerd.

11 26 Ex ia IIC T4 Gb*
BYS 21 ATEX E 080
* So0 EU Type Exam. Certificate for further values §
40°C<T <+80°C AI b :
HV 1.00.01 h -4 A 2 0y ( )
son W L081g _ s er (nog) geen webserver is
Mat. 100171086 Date 02/2023 .
S S0825017 voorzien dan kan het
MAC00:£0:99:01:00:47 \
Model 3797-11000100002100010000009899

B vt ey instrument worden

[SAMSON P3799  Prouma modoe " geconfigureerd met een FDI

(Elicrase MY Package (EDD, UIP, Docs) i
. " ] Lodk-in-plocs single octing Cle ! \ ac age ( ) ) OCS) In

ote

v | - © (b.v. FieldCare, PACTware)

F y - een FDI host

outp
EU;BS


https://www.fieldcommgroup.org/technologies/fdi/fdi-technology-explained

Siemens PCS7 V9.1 SP2 UC04 FHI €2 MR g

PS 407 10A PROFIBUS: DP master system (1)

1

(36 1M 153
|

3 CPU 4105H

« H or

4 ALY profinet-drives: PROFINET 10 system (101)

kg PN-O-XE @1 fc1000 812 fv-1000
BPIR Port 1 FLC100
wrzn || or? B

Profinet-APL: PROFINET 10 system (100)

I Y v ¥
i (1) rackx91 Z @01 [AE102
ARS E v ﬁg‘"..- :

In Siemens PCS7 V9.1 SP2 UC04 is het NIET mogelijk om
standaard PROFINET apparaten (100 Mbit/s) te combineren
met PROFINET APL instrumenten (10 Mbit/s).

= Discrete signalen (DI/DO) kunnen worden aangesloten op |

T

TEILITE
?Y

T
@@pi103

standaard PROFINET remote 10 of op PROFINET APL multiple

input/output (MIO) modules.

Ethernet Endress+Hauser 471
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APL In de praktijk
SARPI Veolia Netherlands, Almelo



Automatisering nieuw tanken park FHIC Alrovarisiang

= Polariteit onafhankelijk, bij 4-20mA moet je altijd een paar draden
omdraaien.

= Niet méér bekabeling in vergelijking met conventionele analoge
aansluitingen.

= Instrument parameters centraal opgeslagen in je project als je geen
profielen toepast.

= Geen barriers meer nodig, componenten en sensoren goedgekeurd voor
toepassing in diverse explosiegevaarlijke zones.

= Instrumenten kunnen eenvoudig worden gepingd, snellere diagnose en
controle op bereikbaarheid.

= Directe alarmering vanuit PROFINET Controller bij verbreken verbinding,
voor 4-20mA komt hier altijd een stukje storingsanalyse bij kijken.

= APL switch biedt optioneel ondersteuning voor PROFIBUS PA. In
combinatie met MIO modules kan letterlijk alles worden ingelezen.
(ventieleilanden op APL?)

Ethernet @ powerspex
26 maart 2024 | De Basiliek, Veenendaal )




Terugkoppeling van PROFINET APL in de praktijk  FHIC it

®

aaas
NIETT NIELT]
ethernet-apl™
ad

vance d physical layer

Ethernet Endress+Hauser 471

People for Process Automation
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Informatie

Jaap Westeneng
Digital Solutions Consultant

Endress+Hauser B.V.
Nikkelstraat 6
1411 AJ Naarden

jaap.westeneng@endress.com
T 035-6958717
M 06-53729616

Plant Asset Management solutions
Industrial Communication Technologies
lloT Cloud-based solutions

Ethernet Endress+Hauser 471

People for Process Automation
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