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Company profile
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Fully decentralized business model with 21 divisions

Business Robotics &

Electrification Motion Process Automation . .
areas Discrete Automation
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s
~

DIVISION Distribution Solutions IEC LV Motors Energy Industries Robotics
Smart Power Large Motors & Generators Process Industries Machine Automation
Smart Buildings NEMA Motors Marine & Ports
Installation Products Drive Products Turbocharging
Power Conversion Systems Drives Measurement & Analytics
E-mobility Traction

Service Service
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Railway
Rolling stock

PMA ABS
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Railway
Infrasfructure

PMA ABE
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PMA
worldwide recognitions
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PMA - Rall
Infrastructure product
portfolio




Extract from major PMA products
Product overview

Monolayer Conduits Multilayer Conduits Overextruded Conduits Divisible Conduits Smart Line Conduits

PMAFIX Pro Fittings PMAFIX Fittings Accessories Robotics & Automation EMC Solutions Plastic & metal braids

PMA ABS
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Cable protection rail infrastructure
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Cable Protection for trackside applications worldwide
What does the railway operators want to achieve

Extended service life of the cables due to additional protection against weather influences
= |ncreased mechanical profection against damage

= Protection against freezing of the cables in the frack ballast

= Protection of cables against damage caused by vibrations

= A system with certified IP66/ IP61/ IP68/ IP69 degree of profection

= Approved and proven fire protection properties (specially for installations in tunnels)

= Simple and safe installation that can be repeated with the same protfection class

PMA ABS
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Cable Protection for trackside applications
Existing solutions with rubber hose / PVC solid tube

Disadvantages Examples

= | ess compressive strength
= With small bending radius kinking of the hose

= Additional material (e.g. using talcum powder) and working
time necessary for pulling the cables

= System tightness (depending on installer)
= Conditionally UV-resistance / weather resistance

= No cerfification of fire properties

PMA ABS
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Presentation PMA portfolio
PMA Cable Protection Systems

General product features

Simple and safe installation

Opening only with tool (simple screwdriver)

Vibration-proof screw connections / joints

High system pull-out strength

Protection classes IP according to intfernational
standards

Resistant to harsh environmental conditions(very low and
very high application temperatures, weathering, resistant
to very many chemicals)

= High mechanical strength

© 2023 ABB. All rights reserved.

Excellent long-term properties (25 years and more)

Excellent fire protection properties (flammability, smoke

emission- smoke emission, toxicity of smoke gases)
REACH and RoHS requirements are fulfilled

Easy cable pulling without any additional material

PMA
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R



Application specific KIT's
Example: KIT-KHK/ 01 version for high-voltage feeding cable

Bauarta: Flachmast A= Bauaith: Winkeimast Detail Y1 Detail Y2
B
a— D !
xt,x2 L, THEN a\
g il
P ! E "
I g
ENN ¢ b3
1 I 3
. 3
£ {
Al uﬂ i
NS fewoboname | ]9 A
Y
= I

Ole PMA-
Montageanieitungen 4 11 | 6-Kant-Gewindeschraube M16 x 46 mm DIN 533 V2A 0.09
sind zu beachten.
R > 675 mm gegeben durch 8 10 | Flachstehipiatte 40x8mm Stverz. | 025
Hocheganmuogeiatil 8|9 [ i 017/50x3mm DINSo21 | V2A 005
nB[nB.| 8 | Aluminiumronr @26 mm Ebs 2020.16 | Al
’ 12 7 | 6-Kant-Mutter Mi6 DIN 934 V2A 0.03
Teil 10: ) 0,7m[0951| 6 i M6 DIN975 v2A
| - | 4] 5 | Kiemmstick Ebs 09.10.05
g (b ( n.B.|nB.| 4 | Hochspannungskabel Ebs 09.41.11
C 2 | 2 3 | Kaltschrumpfschlauch 209 - PDM
. rumpfschial .
e Slits
21 —>200mn___| Detail X1 4 | 4 [z | Welrohmaiter BGPS.SG01 K-4684
**far C10/12= 99 1 | Wellrohr VOHG-568 10060 | JA6mod. | 038
*“*farC14 =109 e Mnnung Rurzﬂuﬂnung lerkstoff | kg/St.
) Nr. Bezeichnung
auant _ |verwendbar fir: Gs-OL gesehen
S-Bahn /Re 75/ Re 100/ Epanifyrt/am Main 3 Ebs 09.50.26
Re 160 S-Bahn / Re 160/ g Asg T T T T T ]
Re 200/ Re 200 mod / T1Z 242 I [Datum | | | | | |
Re20/ 88330 arle obne Manstab
Pos. 6 o ﬁ H
Léngen der Gewindestangen Merged |n1-0 KIT-KHK/01
i Datum Name -
Flachmast | Winkelmast — et [2601:2010] 05| Kabelschutz fiir Hochspannungskabel
150 orm ‘5‘;""" oepr %g 14| an Winkelmast und Flachmast
150 20 € -
i il \ 3 lPlanprif @l 02 60| Ry C 1- 1- .
150mm | 250 mm 4 — PMA HG — | onrenr:
e s . |l . Projekt-Nr. -
250 mm 350 mm Detail X2 - -
5 (K-4740-00 & [ TceR . ) .
- .
nderung Datum| Name] Urspr Ers.( [Er=d

PMA ABD
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Vervielfaltigung und Verwertung

nur fiir Zwecke der DB Netz AG frei

Application specific KIT's

Example: KIT-SPIRAL-56BY in combination with: KIT-KHK/ 01

Detail X1
Malstab 1:5

Bauart a: Flachmast

> 100 mm

~ X1, X2

- Details und Stiickliste siehe Ebs 09.50.26-1 BI.2
- Die Montageanleitungen des Herstellers sind zu beachten

Bauart b: Winkelmast

Detail Y1
Mafistab 1:5

be

Detail Y2
MaBstab 1:5

Verwendbar for. Gs-OL
S-Bahn / Re 75 / Re 100 /
Re 160 S-Bahn / Re 160/
Re 200/ Re 200 mod /

=
DB

TTZ242

m Main)
2010
goz. W.Krotz

3 Ebs 09.50.26-1 BL1

2
—

n8. |nB.| 12 Freischneiderschutz. Lg=700mm KIT-Spiral-668Y PMAS1T70K-A] PEIPAS

4 [ - [ 11 EKant-Gewingeschraube 16 x 45 mm e V2A 0.08

g |- |10 40x 8mm Stvez | 025
nB.|nB.| § | Unteregscheibe @ 17/80% 3 mm DIN 8021 v2a 0.08
nB.|nB.| 8 | Aluminiumrohr @ 28 mm Ebs 202018 Al
12 | 8 | 7 | B-Kant-Mutter M18 DIN 834 VIA 003
o7mossm| 6 | Gewindestange M18 DIN 675 VA

- [ 4] 5 [ Klemmstick Ebs 09.10.05]
nB |[nB.| 4 [ Hochspannungskabel Ebs 08.41.11

2 | 2 | 3 [ Kaltschumpfschiauch 84200 EFDM

4 [ 4 | 2 | welrohrhater BGPS-56/01 K-4684-02 0.35
5m [5m [ 1 | welrohr VOHG-568 10060 PAfmod. | 0.38

n E | Sanennung Rurzbazsichnung Werkatolt | kgiSL

Bat | verwendbarfur. Gs-OL
S-Bahn/ Re 75/ Re 100/
Re 160 5-Bahn / Re 180/
Re 200/ Re 200 mod /
Re 250/ Re 330

3 Ebs 09.50.26-1BI.2

Eesehen
rankfurt am Main|
den 04022010
. W.Krétz

Ausg. [ T [ T

TTZ 242 gz,

Dstum | I I I I

Malie ohne

Malstab

S

Re 250/ Re 330

Mate chne
Toleranzangabe:

Matstab

an Winkelmast und Flachmast

[T ‘«E'T’I%»‘"lin-nwnuwb'mnz 010 Rescn
ABB Gt K 740 02 Projest-Nr. LA
O T G AT -4 -
|Zeera " 5775 s IPIAR Keboichszspame i 7
Zusi|  Anderuog [Datum | tame | Ursoe £ 1_Ebs 09.50.26 [€nd

December 11, 2023
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rw . mi
Gepr. [2e0m2010] m

. L &l
an Winkelmast und Flachmast

HE e
2 H 02 |Lfd Nriz Pos. [12.01.23] Freigegeb) 02.02.2010] Resch
] hinzugstigt . BL 2
LR AES STOTZ-HONTAKT GmbH Projeit-Nr.
el ; 01 |Lfd Nr2Rev. |[17.07.13]| mo — -

N | K-4740-02 o™
® | ™ [zust| Anoemng _[Daum | Name| Umspr Ers.t_Ebs 09.50.26 [E=a

Content:
2 x BGG2-56 + 2 x BGG2-70/01 +
SPIRAL-PE-56XY + SPIRAL-PE-70B
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Application specific KIT's
Example: Version VNDZ-NW29/01 for pole switch actuator

December 11, 2023

Gehause
Schaltantriety

Detail A

€ |
2~ 8 ¢ 1
B 1) E
m | E
1 3
gy i
_Erdaustritt
€ N
i |
R ! 3
H1 : Befestigung an schréiger Maststrebe bel Bedarf, nur wenn Abstand
b - am >0,5m!
Ifd. Nr. 4, 5, 6 als Set bestellbar : KIT-FH-NW29/01
nB.| 6 |Linsenschraube mit Kreuzschlitz Linsen-Schr M8x10 DIN7985 | St.vz. 0.01
nB.| § |Schraublkdammer FH-107 40600 | St.vz. 0.04
nB.| 4 |Wallrohrhalter BFH-29-0 40001 | PA6mod.| 001
n.B.| 3 [Waellrohrhalter BGL-29 60024 | PA6mod.| 0.01
ne.| 2l NGsGzan Jogco prsmos. | 015
1 Anschl 1 NW29 VNDZ-NW29/01 K-5002 o
S— —
St. | id. Benennung Kurzbezeichnung Werkstoff | kg/St.
Nr. Bezeichnung

Gs-OL/S-Bahn/

4 Ebs 09.31.19

Verwendbar fir: gesehen
den  02-07-2009

Ausg | [ I | ==

Re 75/ Re 100/ VIZ22 gez. W.Kedtz[patww | | [ | | |
Re 160 S-Bahn / Re 160 / . nalu_

Re 200 / Re 200 mod / ?ggﬁa",,"z";nqm Maistab

Re 250 / Re 330

| Datum | Name

Bearb. |05-06-2009| MB

Gepr. Ha
Norm

Planpeuf |21-06-2009] KIGh

Kabelschutz flr Zuleitung
Mastschalterantrieb

Vervielf3ltigung und Verwertung
nur fiir Zwecke der DB AG frei

PMA e
o gz BNAAS |K-4701-01 oy
Lc. [ Aoderung  [Datum |NamefUrspr. Ers f. lErs.d

© 2023 ABB. All rights reserved.

VNDZ-NW29/01
(installed 2x on the photo)

Content:

BVNDZ-M329 + BMN-M32 + SVNL4-M32 + V2A plate

PMA
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Application specific KIT's
Example: KIT-FH-NW17/01 version for fastening to overhead contact line poles

Wel rohrflihrung am Winkelmast

4,5,6 -
S e T .ﬂill | |_I‘ILI 4: 5: 6 |
: O =

n,Badaf<=15m

<
|t—
h—
2

n.Badad<=15m

= = _—— 4,5,6 =
1 Befestigung am
Strebenende
L] Qehéuse
: g Schalterantrish

| 4,56 4,5,6% Q{i

[
] [
7R

Schnitt Y-Y Schema: Wellrohr-Verlauf = R PP TS
nB.| of| Linssnschraube mit Kreuzschiitz Linsen-Schr M6x10 o 7ees I Stz 001
2 B, Schraubklammer FH-107 40600 [SEEp—
horizontal ca. 0, = R e o —
e L Abett hatrdnil 0, n8.| 4| weliohmatier BFH-17-0 40001 ll PAS mod. | 0.01
4,5, 6 1 | 8 | Verschraubung BYNDZ-P167GTA3 25001 | PA6mod.| 0.02
. i 1 | 2 | Dichiscneive SVIN4-16 50011 | NBR | 0001
4,5,6 t | 1 | Anschiussset w17 VNDZ-NW17/01 K-5004 071
okl BRI Benennung 1 Kurzbezeichnung Werkstoff | Kg/st.
Gehduse Nr. Bezelchnung
Sohahterantrieb Verwendbar fir gesehan 3 Ebs 09.31.18
Frankhrtfam Main el
Gs-OL  S-Bahn / o 2 é W/ [ausg | I [ [ I I
Re 75 /M8 100/ LNVT &3 f > [oatum | T 1 I ] 1 .
Re 160 S-Bann / Ae 160/ M v é
6 200/ Re 200 mad / et Mafistab Merged II'Ii'O KlT-FH-NW17/01
Re 250/ Re 330 -1
1 Datum | Name K | h K b |
Bearb 79,07 n
S e Ees abelschutz von Kabe Content:
2 - — an Oberleitungsmasten _—
] Planpriif {4 -OF ==
: o BFH-17-0 + FH-107 + M6 Screw
3 PMA ARG | K-4702-00 Kl
2 Habelschutztechnik [
2 Nr. [Anderung Datum|Name[Urspr Ers. f [Ers.d

PMA ABS
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PMA products for different applications

For static and dynamic external applications

FERRRRRRRIIIIIII I

Products:
UV-resistance: +++
Weathering res.:
Mechanical strength:
Impact resistance

low temperatures:

December 11, 2023 Slide 20

XSOL, XVCSY,

+++

Products:  XSOL, XVCS1,
Kit Spiral
e UV-resistance: ++
- Weathering res.:
Mechanical strength:
- Impact resistance

ow temperatures:

© 2023 ABB. All rights reserved.

++

Products:

XSOL, XVCSY,
PMAfix, PMAfix Pro

UV-resistance: ++
Weathering res.: +++
Mechanical strength: ++
Impact resistance

low temperatures: ++

Products:  XSOL, VAM, PMAfix,
PMAfix Pro

UV-resistance: ++

Weathering res.: 4
Mechanical strength: ++

Impact resistance

low temperatures: ++

PMA ABS



PMA
fittings offer

Our highlights:

PMAFIX IP66, IP68 (IP69)
*  PMAFIX Pro
* Divisible System

PMA main caftalogue

© 2023 ABB. All rights 1



https://search.abb.com/library/Download.aspx?DocumentID=7TCA292000R6653&LanguageCode=en&DocumentPartId=PMA.ABB-KAT.1 E&Action=Launch

PMAFIX Pro

IP68 (IP69)

The new generation fittings are the
product of experience gained over
many years in the most varied
application areas.

The PMAFIX Pro has two
components, an outer body and an
inner sealing element.

The sealing element functions both
as a seal and as a locking
mechanism providing all ingress
protection grades up to IP68 and
IP69 even in applications where
there is long term continuous
movement.

© 2023 ABB. All rights reserved.

PMA
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PMA Part Number Structure
PMAFIX Pro Fittings

| - E O
|
li ]
Colour Sarie Thread type Thread code PRA Conduit
Black with Straight M Metric thread (% (Table 2) code (Table 1)
metal thread W 45° elbow A UM thread for
Grey with 90" curved round connector U
metal thread M albow B |
Black B remale thread | Thread
length .
| L
Maode of ingress protection O
Type IPEE # IPE0 with thread seal H
IPEE # IPED on conduit side 5 I ;
IPES # IPES with strain relief z

PMA ABS
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PMAFIX
IP66, IP68 (IP69)

« (Connectors are available for
degrees of ingress protection IP66
and IP68

« |P66 - connectors are fitted with a
pre- installed universal safety clip
which ensures a quick “push-in”
installation

» |P68 - connectors for increased
requirements will be delivered with a
special conduit seal cap.

» Itis also possible to upgrade the
fittings to IP69 by retrofitting water
impact protection

PMA ABS
© 2023 ABB. All rights reserved. a4



PMA Part Number Structure
PMAFIX Fittings

— 1 I— |
1
Colour Thread type PMA condwit Modification
Slack B PG thread P code (Table 1) code
Grey 5 Meatric thread M
Transparent T Metric fine thread F I |
Black with metal thread M NPT thread N
Grey with metalthread ™ Gac thread G Thread code safety retaining
special colour x UN thread for (Table2) clip ype
round connector U Universal
safety clip GT
| oval clip -
PMAFIX type
Reinforced v Mode of ingress protection
Series W with swiveling coupler 5 self-sealing IPEE D
with seal cap IPET on conduit side L
| ! with seal cap IP6E on conduit side R
_ with gasket reinforced IP&8 v
PMAFIX serie add. combined sealing with strain reliefIPes  Z
Straight ]
20° elbow W
20° curved elbow B
457 elbow A
ao® elbow with flange 4]
Female thread 1
¥ piece Y
T piece T
December 11, 2023 Slide 25 © 2023 ABB. All rights reserved.

05

01 Serie M

02 Seriew

03 Serie B

04 Serie A

a5

(4]

o7

o8

06 o7

Serie O

Seriel

Seriey

Serie T

o8

PMA
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Cable Protection for trackside applications

Rail foot cable branch with divisible
Cable distributor for point heaters corrugated tube Axle counter

PMA ABS
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Cable Protection for trackside applications

Track magnet Signal junction box

e T s e = IR
. ~f“‘w
o . AR ETA cy
"y
e -: v 3
,’-"?'*}v

PMA ABS
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Cable Protection for trackside applications

Pole Switch Actuator

Feeding overhead line also incl. KIT-SPIRAL-56BY

—
-
—
-
-
-
-
-
-
-
-
-
-
-
—
-
-,
-
-
-
-
~~

111

"

FERRRIRRRRIRINIINI NI

PMA ABD
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Cable Protection for trackside applications

Spain (Signal junction box) Hungary (Point heating) Italy (Point control box)

PMA ABS
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Cable Protection for trackside applications

Poland (JVA trackside boxes with the Alstom SmartDrive (HyDrive) system in .
the R1200 Track Tec furnout - testing ground) Poland (Point control box)

PMA ABS
December 11, 2023 Slide 30 © 2023 ABB. All rights reserved. a4



PMA - TRUST
System




PMA TRUST™
Modular support system

« PMA® TRUST™ modular support ¢
IS a lightweight, compact solution \
high impact resistance

« Thanks to the new design, externa
dimensions are reduced to the ver
minimum and internal spacing bet\
adjoining conduits is very small

PMA ABS
© 2023 ABB. All rights reserved. a4


BGPM Mounting of pre assembled harness 2.mp4
BGPM Mounting of pre assembled harness 2.mp4

PMA TRUST™
Modular support system

PMA ABS
© 2023 ABB. All rights reserved. a4



PMA TRUST™
Modular support system

PMA ABS



PMA - Product
Highlights




PMA Conduits

BEdember 11, 2023

Conduits to protect your cables.

We offer many different conduit types for
diverse applications with various technical

requirements

© 2023 ABB. All rights reserved.

The product groups

PMAFLEX Pro
PMAFLEX

PMAFLEX PLus
PMAFLEX Multilayer
PMA Divisible System
PMA Smart Line

PMA

AL HR HD
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PMA Multilayer System
PMAFLEX Pro

The next generation of corrugated conduit

* C(onduits are based on advanced multilayer
extrusion technology

* C(Conduit types with more than three layer
combining the best characteristics of
different materials

* Multilayer - technology can previously
unattainable atfributes.

BEdember 11, 2023 © 2023 ABB. All rights reserved.

PMAFLEX Pro Characteristics

= Highest resistance to UV and Weathering
= Highest Fire Safety

= Excellent Compression Strength

= Very High Impact resistance

= Excellent Low Temperature Characteristics

= Very Long Service Life

PMA ABS



Multilayer Conduit type XPCS

For stafic and dynamic external applications

PA12/PA6 Multilayer conduit

— Excellent UV resistance, weathering and ageing characteristics.

— (Good compression strength and impact resistance at low temperafure and
humidity

— Good flexibility and resistance to fatigue under continuous bending cycles
— Fire Safety Certification fo EN 45545-2, HL2 and NFPA 130
— Temperature range: -50°C ... +95°C continuous, +150°C short-term

— Colour coding:
Outer layer: Black - Inner layer: Green

— Available in sizes from NW10 up to NW48

December 11, 2023 Slide 38 © 2023 ABB. All rights reserved.
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Multilayer Conduit type XPCSF

For highly dynamic external applications and where HL3 is mandatory

PA12/PA12 Multilayer conduit

Highest flexibility and resistance to fatigue under confinuous bending
cycles

Excellent UV resistance, weathering and ageing characteristics

Very good compression strength and impact resistance at low temperature
and humidity

Fire Safety Certification fo EN 45545-2, HL3
Temperature range: -50°C ... +95°C confinuous, +150°C short-term

Colour coding:
Outer layer: Black - Inner layer: Orange

Available in sizes from NWO7 up fo NWLS

December 11, 2023 Slide 39 © 2023 ABB. All rights reserved.

PMA

AL HR HD
R



Multilayer Conduit type JXPCSF

For dynamic external applications with HL3 requirements

PA12/PA12 Multilayer XPCSF conduit over-extruded with a smooth PA12 outer
layer

— Smooth outer layer reduces significantly the adhesion and accumulation of
ice under exftreme weather conditions

— Fire Safety Certification tfo EN 45545-2, HL3
— Excellent UV resistance, weathering and ageing characteristics.

— Very good compression strength and impact resistance at low femperature
and humidity

— Temperature range: -50°C ... +95°C continuous, +150°C short-term

— Colour coding:
Outer layer: Black - Inner layer: Orange

— Available in sizes from NW07 up to NW48

December 11, 2023 Slide 40 © 2023 ABB. All rights reserved.
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Multilayer Conduit type XVCSF

For applications under carriages and on bogies

PA6/PA6 Multilayer conduif

— Very good compression strength and impact resistance at low temperafure
and humidity

— Excellent UV resistance, weathering and ageing characteristics.

— Fire Safety Certification to EN 45545-2, HL?2

— Colour coding:
Outer layer: Black - Inner layer: Blue

— Temperature range: -50°C ... +105°C continuous, +160°C short-term

— Available in sizes from NW10 up to NW48

December 11, 2023 Slide 41 © 2023 ABB. All rights reserved.
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PMA - Service




Where do you find more about us
Visit our website

Visit the PMA product web pages on pma.ch for our most up-to-dafe
product lineup, and much more.

PMA® Flexible Conduit System for
Cable Protection

This is the place to go to find all of the planning documents you
need at your fingertips, including:

e Jechnical data sheets

* General technical details
° CAD FlleS Cable protection for the rail industry
 PMA videos (Product videos, assembly instructions, etc.) o

« Product brochures s

 PMA tests and certifications
+ (Contact adresses

PMA ABS
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http://www.pma.ch/

Where do you find more about us
Visit our website

n
ABB PMA ABB
PMAFLEX Multilayer - XTPC - Corrugated Conduit
Highly flexible, medium-duty
PMA

e {

""""""" = PMA® Cable Protection
' T for the robotics and
automation industry

11 December 2023 Slide 44 © 2023 ABB. All rights reserved.
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