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ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
0. General

This test report shall demonstrate compliance of the Anti-Lock Braking System EB+ 4.0 with
UN Regulation No 13, Annex 19, section 5 for the purpose of vehicle type approval.

The system EB+ 4.0 is described in the attached Manufacturer’'s Information Document
[MID] GS0652.

0.1 Reasons for amendments:

- Change of microcontroller with crypto peripheral features.

- Updated UN ECE-R10 EMC approval Certificates with additional part numbers.
- Use of a common pressure transducer throughout all product variants.

- Change of microcontroller and support for UN ECE-R156.

- Additional authorised Mechanical Steel Suspension.

0.2 Remarks: The amendments of supplement 00 to the 15 series
of amendments of UN-Regulation No. 13 are not
applicable to this test report. Modifications are purely
editorial.

1. Identification
1.1 Manufacturer of the
anti-lock braking system: HALDEX BRAKE PRODUCTS Ltd.

MIRA Technology Park
Lindley

Warwickshire CV13 6DE
United Kingdom

1.2 System name/model: EB+ 4.0

1.3 System variants: none

EB192_2E.docx Page
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2, System(s) and installation(s) approved

21 ABS configuration(s)
approved:

Category A anti-lock
performance:

Category B anti-lock

performance (O3 trailers):

Trailer with more
than 3 axles:

2.2 Range of application:

2S/1M, 2S8/2M, 2S/2M_SL, 2S/2M_DAR, 2S/2M_INL,
4S/2M, 4S/2M_INL, 4S/3M, 4S/4M, 6S/3M, 6S/4M

See also para. 2.1.1.4 and Appendix 1 of [MID]

All anti-lock system configurations “2M”, “3M” and “4M”
contained in Appendix 1 of the [MID] comply with the
prescribed split friction requirements defined in para. 6.3.2
of Annex 13 to UN-Regulation No. 13.

The anti-lock system configuration 2S/1M contained in
Appendix 1 of the [MID] does not comply with the split
friction requirements stated above. However, all relevant
provisions applicable to this ABS category are fulfilled.

Although according to para. 5.3.1 of Annex 19 of UN-R13
tests are restricted to representative trailer having up to 3
axles this test report may be utilised for type approval of
trailer having more than 3 axles according to para. 7.4 of
Annex 20.

Configurations for multi-axle trailer may be formed utilising
2S/MM, 2S/2M and 4S/2M configurations. These
configurations ensure that the minimum number of directly
controlled wheels installed on the trailer, irrespective of
type, is four (as prescribed by para. 7.4.1, Annex 20, UN-
R13).

The axles are grouped in such a way that each modulator
controls brakes on not more than three axles and each axle
group installations/configurations are covered by the ABS
performance tests documented in this test report.

For installation options refer to para. 2.1.2 and Appendix 1
of [MID].
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Trailer Type Cerireem,&;;a'lll'?;iler Full Trailer
Suspension S?;;?;ﬁzsgiggn Air Suspension
No. of Axles 1 2 3 4 5 2 3 4 5
2S/1MM x"
25/2M X X X
2S/2M_SL X X
_ | 2s/2m _DAR X
2 | 2S/2M_INL X X
3 4S/2M X X
E 4S/2M_INL X X
@ | 48/3M X X x? | x? X X x? | x?
< 4S/4M X X x? x? X X x? x?
6S/3M X x? x? X x? x?
6S/4M X x? x? X x? x?
8S/4M x? | x2 x2 | x?

Y Category B anti-lock performance (O3 trailers)

2 These configurations may be formed utilising 2S/1M, 2S/2M and 4S/2M configurations,
according to the procedure laid down in UN-R13, Annex 20, para. 7.4.

2.3 Methods of powering:

Permanent:

Note:

All system configurations have the ability to accept a con-
tinuous power supply via the prescribed special connector
conforming to ISO 7638. Optionally, as a backup, an
intermittent power supply via the ISO 1185 (24N) or

ISO 12098 (15 pin) connector (stop lamp circuit) can be
accepted.

To comply with the requirements of UN Regulation 13 the
system shall be connected to an interface conforming to
the following standards:

ISO 7638:2003 Part 1 (24 V) 5or 7 Pin

The system is also compatible with connectors produced
in accordance with ISO 7638:1997

EB192_2E.docx
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No. EB192_2E
of 25.11.2025
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Fahrzeugtechnik

und Mobilitst  TUV INORD

Mobilitét

ABS-System
Manufacturer

: EB+ 4.0
: HALDEX BRAKE PRODUCTS Ltd.

Intermittent:

As a safety function in the event of a failure of the

ISO 7638 electrical power supply the systems is able to
receive electrical power from the ISO 1185 (24N) or
ISO 12098 (15 pin) connector (stop lamp circuit). In this
case the ABS function is retained.

For more detailed information see [MID], para. 2.1.1.5
and 2.1.3.4.

24, Identification of approved components

2.4.1. Wheel speed sensors:
2.4.2. Controller (ECU):
2.4.3. Modulators:

2.4.4. Software:

see [MID], para. 2.1.3.1
see [MID], para. 2.1.3.2 and Appendix 7
see [MID], para. 2.1.3.3.2 and Appendix 7

Software can be upgraded in service, and the current
level can be identified through the diagnostic link. The
identifier is an alpha-numeric code (see [MID], para.
5.3.2). The first character (letter) denotes the software
version, followed by a three digit numeric code for the
software release. The numeric code is a sequential
identifier and may vary although the function of the EB+
4.0 system is unchanged as far as UN-Regulation No. 13
is concerned (see UN-R13, Annex 18, para. 3.3.5.1).

The current level at the time of assessment was:
For Approval Report

EB193_3E 4.0.0

Remark: The current prefixes in the software code are “A”
(equivalent major number 2) and “B” (equivalent major
number 4). The change from “A” to “B” results from
support for UN R156, and from a new main
microcontroller variant and pressure transducer
specification. From revision B, a new additional reference
is added for software releases. Here, the equivalent to the
B832 reference is 4.0.0. where “4” is major type approval
revision identifier followed by .0.0. for minor and patch
revisions unrelated to the type approved revision.
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Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

2.5. Energy consumption: The value ne is to be used with the verification procedure

defined within Annex 20 of UN-Regulation No. 13.

2.5.1. Equivalent static brake applications

Ne
Equivalent static brake applications Ri=st/lt
) } (Ratio of actuator stroke
Air _ MeCham'Cal against brake lever length)
Suspension Suspension

Drum Semi-Trailer 12 14 0.2
Brakes | Full Trailer 16 - !

Disc Semi-Trailer 12 -- N/A
Brakes Full Trailer 11 -

2.5.2. Trailers with more
than 3 axles:

2.5.3. Remark:

2.6. Additional features

According to UN-R13, Annex 20, para. 7.4.3 the same
number of equivalent static brake applications may be used
in conjunction with the verification procedure of para. 7.3 of
Annex 20 for trailers with more than 3 axles

For the new microcontroller with crypto peripheral
features Energy consumptions test was made back-to-
back, and equivalence to the previous EB+4.0 is
confirmed as well as for the n. values.

The following auxiliary functions are provided as options by
appropriate connection to the auxiliary connectors.

e “Super Aux’

e “Power Extension”

o “Reset to Ride Height”

e “Speed Lock”

e ‘“Lift Axle Control”

e “Traction Assist’

e ‘“Retarder Control”

e Trailer mounted warning
e ‘“Lining Wear”

e “Power Output”

e ‘“Steer Lock”

e “Trailer Roll Stability”

e “Soft Docking”

e “Electric Brake Demand”

see [MID], para. 2.1.3.2.4.2.

They are not subject to the assessment of this report.
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3. Test data and results
3.0. General: Due to travel restrictions and protective measures against

the spread of the SARS-Cov-2 virus, some of the tests
were conducted without the presence of the Technical
Service. A video-streaming based test concept was
explained to the Kraftfahrt-Bundesamt in advance and
released by them under file number
400-21.03/007#003-008.

The vehicle tests were performed with different design
level (DV1-4, DV2, Crypto) and software versions (e.qg.
r1432, r1666, A751). The basic design and control
algorithm was unchanged.

Every tested version fulfilled the requirements of the test
basis. Comparison of the results demonstrated
equivalence (see Appendix 6).

3.1. Test vehicle data: see Appendix 3 of this test report.
3.2 Test track data: see Appendix 2 of this test report.
3.3. Test results:

3.3.1.  Utilisation of adhesion: see Appendix 4-1 of this test report.

The utilization of adhesion shall be determined with the
load sensing valve set to laden and unladen conditions.
EB+ 4.0 contains an electronic load sensing. At full brake
application the brake force enhancement raises the
pressure to the laden characteristic independent of the
actual load condition. Therefore, during ABS testing, the
laden pressure characteristic was used only.

Trailers with more than
3 axles: The minimum utilisation of adhesion specified within para.

6.2 of Annex 13 (75%) is deemed to be achieved as the

following conditions are fulfilled (see UN-R13, Annex 20,

para. 7.4.2)

- The relationship of the number of wheels directly or
indirectly controlled by one or more pressure modulators
and the location of the directly controlled wheels within
the axle group corresponds to those defined within
Appendix 1 of [MID].

- The utilisation of adhesion of the installed configurations
is shown in this test report as meeting the requirements

EB192_2E.docx Page
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ABS-System : EB+ 4.0

Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
of para. 6.2 of Annex 13 (see Appendix 4-1 of this
report).

3.3.2. Energy consumption: see Appendix 4-2 of this test report.

3.3.3.

3.3.4.

3.3.5.

3.3.6.

3.3.6.1.

3.3.6.2.

Trailers with more than
3 axles:

Split-friction test:

Trailers with more than
3 axles:

Low speed performance:

Trailers with more than
3 axles:

High speed performance:

Trailers with more than
3 axles:
Additional checks:

Transition from high to
low-adhesion surfaces:

Transition from low to

high-adhesion surfaces:

For the new microcontroller with crypto peripheral
features Energy consumptions test was made back-to-
back, and equivalence to the previous EB+4.0 is
confirmed.

The tests were carried out according to the procedure
defined in Annex 19, para. 5.4.1.2.4 to be used with the
verification procedure defined in Annex 20 of UN-
Regulation No. 13.

The manufacturer provided also the vehicle test report
Nr. #24-0584 issue 2 from 14.07.2025 for the Energy
consumption and Response times.

See para. 2.5.3 of this report.

see Appendix 4-3 of this test report.

The configuration defined in para. 2.1 and 2.2 above
ensures that the number of wheels which are subject to
independent left/right control is equal to or greater than the
number of wheels controlled using "select low" axle control.
The split friction requirements for Category A performance
specified within para. 6.3.2. of Annex 13 to UN-R13 are
deemed to be fulfilled (UN-R13, Annex 20, para. 7.4.6).
see Appendix 4-4, para. 1 of this test report.

Additional verification is not required (UN-R13, Annex 20,
para. 7.4.4)

see Appendix 4-4, para. 2 of this test report.

Additional verification is not required (UN-R13, Annex 20,
para. 7.4.5)

see Appendix 4-4, para. 3 of this test report.

see Appendix 4-4, para. 4 of this test report.
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ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

3.3.6.3 Trailers with more
than 3 axles:

3.3.7. System safety assessment/
failure mode simulation:

3.3.8.  Functional checks of optional
power connections:

3.3.9. Electromagnetic compatibility:

Additional verification of surface transition performance is
not required (UN-R13, Annex 20, para. 7.4.7)

The manufacturer provided the test report Nr. #24-1674 for
the simulated failure modes. The assessment and
simulation was carried out following the procedure defined
within Annex 18 to UN-Regulation No. 13. The results from
this assessment are reported in TUV NORD “Electronic
Safety Assessment Test Report” No. EB193_3E.

A failure of the ISO 7638 power supply was simulated by
disconnecting the connector. In this case the anti-lock
braking function remains operational when the system is
wired to the stop lamp supply of either the 1ISO 1185 or
ISO 12098 connections. This mode of operation is
intended to enhance the failure modes of the braking
system in the event of a failure of the ISO 7638 power
supply in service and is not a primary means of powering
the braking system (see also para. 2.3 of this report).

In order to fulfil the legal requirements regarding EMC (e.g.
para. 5.1.1.4 of UN-Regulation No. 13), the electronics are
certified according to UN-Regulation No. 10 as last
amended by the 06 series of amendments. Copies of the
approval certificates are included in the [MID] (see also
para. 2.1.4 and Appendix 17 of this document).

e EB+4.0:
ECU with “A* software E11*10R06/03*11515*03
ECU with “B* software E11*10R06/03*11515*04
e EB+ CAN Hub: E11*10R05/01*11053*00
e Height sensor: E1*10R05/01*5852*01
e EB+ Info Centre 2: E11-10R-055172 Ext. 03
e Pressure transducer: E11*10R05/01*4038*04
e TPMS 2.0 RCU: E2*10R06/01*21126*00
e TPMS 2.0 WUS: E2*10R05/01*16251*00

3.3.10. ADR regulations:

Within this test procedure no assessment was performed
against ADR (Regulation governing Road Transport of

EB192_2E.docx
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ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

4. Limitations of installation
4.1. Tyre to exciter relationship:
4.2, Tyre size tolerance:

4.3. Suspension type:

44, Differential(s) in brake input
torque within a trailer bogie:

4.5. Wheelbase of full trailer

451 Two axle full trailers:

452 Three axle full trailers:

4.6. Brake type:

4.7. Tube sizes and lengths:

Hazardous Goods). For information, see Haldex statement
in the [MID], para. 2.1.2.1.

The relationship of tyre circumference to the resolution of
the exciter is defined in the [MID], para. 2.1.2.3 and
Appendix 16 and is applicable to all system configurations
(see also Appendix 5, para. 1 to this approval report).

The tolerance on tyre circumference between one axle and
another fitted with the same exciter is defined in the [MID],
para. 2.1.2.4 and is applicable to all system configurations.

System performance was verified on trailers with balanced
pneumatic “trailing arm” and balanced mechanical
suspensions (see also Appendix 4, Section 2 “Test
schedule”, tables A and B of this test report).

The manufacturer authorises any type of balanced
pneumatic "trailing arm" suspension. For authorised
mechanical suspensions see para. 2.1.2.5 and Appendix 4
of [MID].

see para. 2.1.2.6 and Appendix5 of the [MID] and
Appendix 5, para. 2 to this test report

The wheelbase is defined as the distance between centre
line of axle 1 and the centre line of axle 2. The minimum
wheelbase tested being 3,12 m.

The wheelbase is defined as the distance between centre
line of axle 1 and the centre between the wheels of axles 2
and 3. The minimum wheelbase tested being 3,81 m.

The anti-lock system configurations covered by this test
report are deemed to be satisfactory for trailers equipped
with either air operated drum or disc brakes.

see para. 2.1.2.2 and Appendix 2 of the [MID] and
Appendix 5, para. 3 to this test report
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ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

4.8.

4.9.

4.10.

4.11.

4111

Note: The use of the tube sizes recommended does not
guarantee that the prescribed brake system build-up time
can be fulfilled, therefore it shall be demonstrated that this
requirement is fulfilled for each installation.

Load sensing device

application: Due to brake force enhancement, all configurations were
evaluated with the load sensing function set to the laden
condition, see also para. 3.3.1 above.

Warning signal sequence: All configurations have the option of two discrete warning
signal sequences - see para. 2.1.3.4.3 and Appendix 11 of
the [MID] - both of which fulfil the prescribed requirements
of para. 4.1.1 (including footnote 3) of Annex 13 to UN-
Regulation No. 13.

System configurations and
applications that comply with
the category A requirements: see para. 2.1.1 of this test report

Other recommendations /
limitations

Installation limitations: For approved installation options with respect to sensor /
modulator locations and recommendations for the use of
lifting and steering axles see para. 2.1.2.2. and Appendix 1
of the [MID].

Note: This report does not cover an assessment of the reaction
of any steering systems to the anti-lock braking control of
the EB+ 4.0 system.

EB192_2E.docx Page
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Date of tests

August 2019 — March 2021, November 2024 - September 2025

The tests have been carried out and the results reported in accordance with Annex 19 to
UN-Regulation No. 13 as last amended by supplement 00 to the 15 series of amendments.

The technical content of this report remains valid for future amendments to UN-
Regulation No. 13 provided that such future amendments do not change the performance
requirements or procedures associated with the systems covered by this report.

The test report shall be reproduced and published in full only and by the client only. It shall
be reproduced partially with the written permission of the institute only
Type Approval Authority

See cover sheet to this report.

TUV NORD Mobilitadt GmbH & Co. KG
IFM - Institut fiir Fahrzeugtechnik und Mobilitat
Schonscheidtstr. 28, 45307 Essen

DIN EN ISO/IEC 17025, 17020
Benannt als Technischer Dienst / Designated as Technical service
vom Kraftfahrt Bundesamt / by Kraftfahrt-Bundesamt: KBA — P 00004

Branch office Hannover, 25.11.2025

—

Mobilitat / “ Aimera 5 W/

Dipl.-Ing. J. Kruse M. Sc. A. Beltaief
Order-No. 8123076518
E-Mail JeKruse@tuev-nord.de
Phone +49 511 9986 1451
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7. Appendicies / Attachments

Appendix 1 Abbreviations & Codes

Appendix 2 Test track data

Appendix 3 Test vehicle data

Appendix 4 Test results

Appendix 4-1 Utilisation of adhesion

Appendix 4-2 Energy consumption

Appendix 4-3 Split-friction test

Appendix 4-4 Additional checks

Appendix 5 Further test results

Appendix 6 Comparison DV1-4 vs. DV2 vs. Crypto

Appendix 7 EB+ Previous Generation Replacement

Attachment 1 [MID] — Manufacturer’s Information Document

Trailer ABS Information Document
System EB+ 4.0, GS 0652, Issue 3, 05.11.2025
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No. EB192_2E Appendix 1 " Mot TUVNORD

ABS-System : EB+ 4.0

Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

Appendix 1: Abbreviations & Codes

.0 Distinguishing symbols to denote test vehicles used for test report EB192_0E

DAR Dolly Axle Regulation control

ER Distance between king-pin and centre of axle(s) of semi-trailer or
between front axle and rear axle(s) of a full trailer.

€ The adhesion utilised by the vehicle: quotient of the maximum braking rate with the
anti-lock braking system operative (z, ) and the coefficient of adhesion (k)

f f = Zratn / ZralL

hp Height of drawbar (hinge point on trailer)

hr Height of centre of gravity of the trailer

hk Height of fifth wheel coupling (king pin)

k Coefficient of adhesion between tyre and road

“K” Measurement of “k” with the anti-lock braking system inoperative between 40 km/h
and 20 km/h

Ir Brake lever length in mm.

Ne Number of equivalent static brake applications for the purpose of type approval

Ner Equivalent number of static applications obtained during testing (according to the
procedure defined within Annex 19 of UN-Regulation No. 13)

P or PA Mass of the trailer

PM Mass of the motor vehicle (including imposed king pin load if applicable)

PMd Total normal static reaction of road surface on the unbraked and driven axles of the
motor vehicle

PMnd Total normal static reaction of road surface on the unbraked and non-driven axles
of the motor vehicle

Po Initial pressure in air reservoir

P1ss Pressure after 15 s

Ps Pressure after 5 brake applications

Pf Static reaction of the road of the front axle of the full trailer

Pr Static reaction of the road of the rear axle of the full trailer

PR Total normal static reaction of road surface on all wheels (bogie) of the trailer

PRnd-kf Static reaction of the road surface of the unbraked axles of the full trailer during the

determination of k for a front axle

PRnd-kr Static reaction of the road surface of the unbraked axles of the full trailer during the

determination of k for a rear axle

EB192_2E.docx Page
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Test Report IFM - Institut fiir
No. EB192_2E Appendix 1 Fahrzeugtechnik NORD
of 25.11.2025 und Mobilitét TW ot
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
R Ratio of kpeak to kiock-(according to of Annex 13 to UN-Regulation No. 13)
RI = Ri R1:T—T ratio of actuator stroke against brake lever length
T
SL Select low control
t.RAL 40 to 20 km/h ABS deceleration time of the trailer with the anti-lock braking system
operative
Vo Capacity of the braking system air reservoir(s) in litres
ST Brake chamber push rod travel in mm
ZR Braking rate z of the trailer with the anti-lock braking system inoperative
ZpaL Braking rate z of the trailer with the anti-lock braking system operative
ZRALH zraL on the surface with the high coefficient of adhesion
ZpALL zraL On the surface with the low coefficient of adhesion
ZraLs ZraL on the split surface

EB192_2E.docx

Page
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Test Report IFM - Institut fir

No. EB192_2E Appendix 2 Fahrzeugtechnik ToV NORD
- und Mobilitat
of 25.11.2025 Mobilitét
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Appendix 2: Test track data
1 Test surface information
1.1 Road surface with
good adhesion: dry asphalt

This surface was used for the purposes of all tests with the
exception of split friction and surface transition tests.

wet asphalt
This surface was used for the purposes of split friction and
surface transition tests.

1.2 Road surface with
low adhesion: wet basalt

The characteristics of the surface was obtained from a
semi-trailer with the following data:

Test vehicle: single axle semi-trailer
Axle weight: 4560 kg
Tyre: 385/65 R22.5
Kpeak 0.117
Kiock 0.106
Ratio ,R": 1.1
EB192_2E.docx Page
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Test Report IFM - Institut fiir /\
No. EB192_2E Appendix 3 Fahrzeugtechnik ToV NORD
- und Mobilitét

of 25.11.2025 Mobilitét
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

Appendix 3: Test vehicle data
1 Vehicle data

Denumberation of test vehicle (Trailer Code)

Pos. 1: Trailer Type (S = semi trailer, F = full trailer)
Pos. 2: Consecutive number

Pos. 3: Number of axles

Pos. 4: Wheel-base (S = short, L = long, full trailer only)

General Data Motor Vehicle

Internal ID KP54 CJJ DGF RF63
Make Volvo FH12 MAN
General Data Trailer
Trailer Code S11.0 S12.0 S13.0 S21.0 S22.0 S23.0
Internal ID Haldex 16 Haldex 14
Manufacturer Montracon Dennison
Trailer Type Semi Trailer Semi Trailer
Suspension Air Air
Brake Drum Disc
Brake manuf. BPW Haldex/SAF
No. of axles 1 2 3 1 2 3
Axles lifted 1&3 1 -- 1&3 1 --
Wheels removed -- -- -- -- -- --
Masses and Dimensions
PM [kg] 9703 10111 9710 9900 10274 9889
PMnd [kg] 5677 5736 5683 6014 6061 6005
PMd [kg] 4026 4375 4027 3886 4213 3884
P (Trailer) [kg] 6677 6718 6711 6206 6240 6262
PR [kg] 4923 4556 4950 4560 4220 4627
hR [mm] 1200 1200 1200 900 900 900
hK [mm] 1300 1300 1300 1200 1200 1200
ER [mm] 7900 8555 7900 7370 8030 7370
Masses Energy Consumption
P (Trailer) [kg] 12141 15243 17392 -- 14680 17075
PR [kg] 2466 5226 7459 -- 4965 7450
Axle load (av.) [kg] 2466 2613 2486 -- 2483 2483
EB192_2E.docx Page
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Test Report IFM - Institut fir

No. EB192_2E Appendix 3 Fahrzeugtechnik
of 25.11.2025 und Mobilitat TWNORD

Mobilitat
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
General Data Motor Vehicle
Internal ID KP54 CJJ KP54 CJJ
Make Volvo FH12 Volvo FH12
General Data Trailer
Trailer Code S31.0 -- S33.0 S41.0 S42.0 --
Internal ID Haldex 5 Brindley 01
Manufacturer Fruehauf AHP
Trailer Type Semi Trailer Semi Trailer
Suspension Mech Mech
Brake Drum Drum
Brake manuf. ROR BPW
No. of axles 1 -- 3 1 2 --
Axles lifted 1&3 -- -- 1 -- --
Wheels removed 1&3 -- -- 1 -- --
Masses and Dimensions
PM [kg] 9374 -- 9273 9289 9011 --
PMnd [kg] 5770 -- 5778 5863 5798 --
PMd [kg] 3604 -- 3495 3426 3213 --
P (Trailer) [kg] 5252 -- 5967 4255 4734 --
PR [kg] 3827 -- 4643 2915 3672 --
hR [mm] 1000 -- 1000 1000 1000 --
hK [mm] 1300 -- 1300 1300 1300 --
ER [mm] 7600 -- 7600 6180 5510 --
Masses Energy Consumption
P (Trailer) [kg] -- -- 8601 -- 6285 --
PR [kg] -- -- 7330 -- 4988 --
Axle load (av.) [kg] -- -- 2443 -- 2494 --

EB192_2E.docx Page
Vordr_EG-ECE-PB_2011-12 18/ 52



Test Report

IFM -

Institut fiir

il TUVNORD
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
General Data Motor Vehicle
Internal ID KV03 XWX KV03 XWX
Make Scania Scania
General Data Trailer
Trailer Code F12S.0 F12L.0 F13.0 F22S.0 F22L.0 F23.0
Internal ID Haldex 10 Haldex 8
Manufacturer Dennison Abel
Trailer Type Full Trailer Full Trailer
Suspension Air Air
Brake Drum Disc
Brake manuf. BPW Knorr
No. of axles 2 2 3 2 2 3
Axles lifted 3 2 -- 3 2 --
Wheels removed -- -- -- -- -- --
Masses and Dimensions
PM [kg] 11720 11720 11720 11720 11720 11720
PMnd [kg] 4698 4698 4698 4698 4698 4698
PMd [kg] 7022 7022 7022 7022 7022 7022
PA = PR [kg] 5024 5022 5051 5971 5983 6085
Pf [kq] 1410 2496 2063 1838 3088 2570
Pr [kg] 3614 2526 2988 4133 2895 3515
PRnd-kf [kq] 3614 2526 2988 4133 2895 3515
PRnd-kr [kg] 1410 2496 2063 1838 3088 2570
hR [mm] 800 800 800 1150 1150 1150
hD [mm] 655 655 655 750 750 750
ER [mm] 3170 4470 3820 3120 4500 3810
Masses Energy Consumption
PA = PR [kg] 5032 5022 7763 -- 5210 --
Axle load (av.) [kg] 2516 2511 2588 -- 2605 --
EB192_2E.docx Page
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Test Report IFM - Institut fir

No. EB192_2E Appendix 4 Fahrzeugtechnik ToV NORD
- und Mobilitéat
of 25.11.2025 Mobilitét
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Appendix 4: Test results
1 Locations and identification of sensors on test vehicles

The following table denotes the locations and identification of sensors on test vehicles.

System configurations
S(.jensttzr Axle controlled by _S No. of sensors
laenuner _M No. of pressure modulators
1 Sensor S1A and S1B via master modulator anv confiquration
(select low or independent side by side control) y 9
2 Sensor S2A and S2B via master modulator 4S/2M - 6S/3M - 6S/4M
(select low control)
1D Sensor S1A gnd S1B with DAR control (Dolly 2S/2M_DAR
Axle Regulation)
T axle slaved via select low valve 2S/2M_SL
axle slaved vie select low and relay valve 2S/2M_SL
i rd
3 Sensor SA and SB via 3™ modulator (slave) 4S/3M — 6S/3M
(select low control)
H rd th
4 Sensors SA via 3 and'4 modulator (slave) 4S/AM — 6S/4M
(independent side by side control)
X indirectly controlled any multi-axle configuration
2 Test schedule

The following tables A and B define test schedules by system configurations and trailer types that
were considered appropriate for the purpose of an “Annex 19” test report.

All trailer types were tested in all configurations according to the requirements of utilisation of
adhesion. All configurations of the full trailers were tested in accordance with the requirements of
energy consumption, split friction behaviour, low and high speed performance and the additional
checks. For the semi-trailer these tests were apportioned at the trailer types in that way to cover all
configurations within the range of application.
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Test Report IFM - Institut fir

No. EB192_2E Appendix 4 Fahrzeugtechnik ToV NORD
- und Mobilitat

of 25.11.2025 Mobilitét

ABS-System : EB+ 4.0

Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

Table A:Balanced air suspension

System configuration, sensor identifiers and
location of directly controlled wheels

Trailer Type Semi / Centre axle Full
No. of axlels 1 2 3 2 3
1-X
2S/1M 1 X1
1-X
25/2M 1 X1 X-1-X
1-T T-1-X
T-1 X-1-T
2S/2M_SL 1-R R-1-X
R-1 X-1-R
1D-X
2S/2M_DAR X-1D
2S/2M_INL 1-X X-1-X
1-2-X
4S/2M 1-2 X-1-2
1-X-2
4S/2M_INL 1-2 X-1-2
3-1-X
1-3 3-X-1 3-1-X
4S/3M 3-1 1-X-3 31 3-X-1
X-1-3
3-1-2
6S/3M 1-2.3 3-1-2
4-1-X
4-X-1 4-1-X
4S/4M 1-X-4 4-1 4-X-1
X-1-4
4-1-2
6S/4M 1-2-4 4-1-2
EB192_2E.docx Page
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Test Report IFM - Institut fiir
No. EB192_2E Appendix 4 Fahrzeugtechnik NORD
of 25.11.2025 und Mobilitat TW ot
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Table B: Balanced mechanical suspension
System configuration, sensor identifiers and
location of directly controlled wheels
Trailer Type Semi / Centre axle Full
No. of axlels 2 3 2 3
1-X
2S/MM X1
1-X
2S/2M X1 X-1-X
1-T T-1-X
T-1 X-1-T
2S/2M_SL 1-R R-1-X
R-1 X-1-R
1D-X
2S/2M_DAR X-1D
1-2-X
4S/2M 1-2 X-1-2
1-X-2
3-1-X
1-3 3-X-1
4S/3M 3-1 1-X-3
X-1-3
3-1-2
6S/3M 1-2-3
4-1-X
4-X-1
4S/4M 1-X-4
X-1-4
4-1-2
6S/4M 1-2-4
EB192_2E.docx Page
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Test Report IFM - Institut fir

No. EB192_2E Appendix 4 Fahrzeugtechnik
of 25.11.2025 und Mobilitat TWNORD

Mobilitdt
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
3 Worst case cross referencing

With regard to the tests carried out according to the test scheme of annex 19, paragraph 5.4, the
orientation of the modulators (front / rear facing) shall be considered equivalent.

4 Additional variations of test conditions

Tests with additional variations of the test conditions are indicated by the following signs in the
following appendices.

(A) Reduced actuation force on marked (*) axle, see Appendix 5, para. 2
(P) Maximum permitted tube length, see Appendix 5, para. 3
(T.) Tire circumference to number of exciter teeth, see Appendix 5, para. 1

(S) Vehicles equipped with a category 3 anti-lock braking system, zraLs requirement is not
applicable. Tests performed for stability check.
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Test Report IFM - Institut fﬁ.r
No. EB192_2E Appendix 4-1 Fahrzeugtechnik ToV NORD
- und Mobilitat
of 25.11.2025 Mobilitat
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Appendix 4-1: Utilisation of adhesion

Test according to UN-Regulation No.13, Annex 13, para. 6.2.

Load sensing device set to laden condition, see 3.1.1 of Test Report.

Trailer cor?l"?/gs Lﬁfg’:ion ijsgt?fci)(;r ';lillezf kR &

S11.0 2S/1M 1 1 0,813 0,85
S11.0 28/2M 1 1 0,813 0,94
$11.0 25/2M 1 1 0,815 0,81
S12.0 2S/1M 1-X 2 0,813 0,82
S12.0 2S/1M X-1 2 0,813 0,78
S12.0 2S/2M 1-X 2 0,813 0,83
S12.0 2S/2M X-1 2 0,813 0,84
$12.0 25/2M 1-X 2 0,813 0,86
$12.0 25/2M X-1 2 0,813 0,79
S12.0 2S/2M_DAR 1D-X 2 0,813 0,88
S12.0 2S/2M_DAR X-1D 2 0,813 0,82
$12.0 2S/2M_DAR 1D-X 2 0,813 0,93
$12.0 2S/2M_DAR X-1D 2 0,813 0,80
S12.0 2S/2M_SL 1-T 2 0,813 0,87
S12.0 2S/2M_SL T-1 2 0,813 0,76
$12.0 2S/2M_SL 1-T 2 0,813 0,81
$12.0 2S/2M_SL T1 2 0,813 0,83
S12.0 2S/2M_SL 1-R 2 0,813 0,76
S12.0 2S/2M_SL R-1 2 0,813 0,77
$12.0 2S/2M_SL 1-R 2 0,813 0,75
$12.0 2S/2M_SL R-1 2 0,813 0,76
S12.0 2S/2M_INL 1-X 2 0,813 0,78
S12.0 4S/2M 1-2 2 0,813 0,80
S12.0 4S/2M_INL 1-2 2 0,813 0,86
$12.0 4S/2M 1-2 2 0,813 0,80
S12.0 4S/3M 1-3 2 0,813 0,81
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Test Report

IFM - Institut fiir

No. EB192_2E Appendix 41 “indvoninsi TUVNORD

ABS-System : EB+ 4.0

Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Trailer corﬁ‘?lgslj?gt]ion idsee:tsifci)err Zillezf kR €
$12.0 4S/3M 1-3 2 0,813 0,78
S12.0 4S/3M 3-1 2 0,813 0,85
$12.0 4S/3M 31 2 0,813 0,85
S13.0 28/2M X-1-X 3 0,813 0,88

S13.0 (P) 28/2M X-1-X 3 0,813 0,81

$13.0 2S8/2M X-1-X 3 0,815 0,77
$13.0 2S8/2M X-1-X 3 0,815 0,81
S13.0 2S/2M_SL T-1-X 3 0,813 0,80
$13.0 2S/2M_SL T-1-X 3 0,815 0,79
S13.0 28/2M_SL X-1-T 3 0,813 0,82
$13.0 2S/2M_SL X-1-T 3 0,815 0,77
S13.0 28/2M_SL R-1-X 3 0,813 0,80
$13.0 2S/2M_SL R-1-X 3 0,815 0,79
S13.0 2S/2M_SL X-1-R 3 0,813 0,77
$13.0 2S/2M_SL X-1-R 3 0,815 0,76
S13.0 2S/2M_INL X-1-X 3 0,813 0,77
S13.0 4S/2M 1-2-X 3 0,813 0,85
$13.0 4S/2M 1-2-X 3 0,815 0,83
S13.0 4S/2M X-1-2 3 0,813 0,81
$13.0 4S/2M X-1-2 3 0,815 0,76
S13.0 4S/2M 1-X-2 3 0,813 0,83
$13.0 4S/2M 1-X-2 3 0,815 0,76
S13.0 4S/2M_INL X-1-2 3 0,813 0,82
S13.0 4S/3M 3-1-X 3 0,813 0,90
$13.0 4S/3M 3-1-X 3 0,815 0,79
S13.0 4S/3M 3-X-1 3 0,813 0,88
$13.0 4S/3M 3-X-1 3 0,815 0,82
S13.0 4S/3M 1-X-3 3 0,813 0,85
$13.0 4S/3M 1-X-3 3 0,815 0,81
S13.0 4S/3M X-1-3 3 0,813 0,78
$13.0 4S/3M X-1-3 3 0,815 0,81
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Test Report

IFM - Institut fiir

No. EB192_2E Appendix 4-1 " Mot TV NORD

ABS-System : EB+ 4.0

Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Trailer corﬁ‘?lgslj?gt]ion idsee:t?fci)err Zillezf kR €
S13.0 6S/3M 3-1-2 3 0,813 0,85
$13.0 6S/3M 3-1-2 3 0,815 0,79
S13.0 6S/3M 1-2-3 3 0,813 0,77
$13.0 6S/3M 1-2-3 3 0,815 0,75
S13.0 4S/4M 4-1-X 3 0,813 0,89
$13.0 4S/4M 4-1-X 3 0,815 0,79
S13.0 4S/4M 4-X-1 3 0,813 0,80
$13.0 4S/4M 4-X-1 3 0,815 0,77
S13.0 4S/4M 1-X-4 3 0,813 0,76
$13.0 4S/4M 1-X-4 3 0,815 0,78
S13.0 4S/4M X-1-4 3 0,813 0,76
$13.0 4S/4M X-1-4 3 0,815 0,76
S13.0 6S/4M 4-1-2 3 0,813 0,86
$13.0 6S/4M 4-1-2 3 0,815 0,80
S13.0 6S/4M 1-2-4 3 0,813 0,84
$13.0 6S/4M 1-2-4 3 0,815 0,77
S21.0 2S/1M 1 1 0,900 0,82
S21.0 25/2M 1 1 0,900 0,83
S22.0 2S5/1M 1-X 2 0,900 0,78
S22.0 2S5/1M X-1 2 0,900 0,88
S22.0 28/2M 1-X 2 0,900 0,84
S22.0 28/2M X-1 2 0,900 0,88
S22.0 25/2M 1D-X 2 0,900 0,88
S22.0 25/2M X-1D 2 0,900 0,89
S22.0 2S/2M_SL 1-T 2 0,900 0,81
S22.0 2S/2M_SL T-1 2 0,900 0,81
S22.0 2S/2M_SL 1-R 2 0,900 0,83
S22.0 2S/2M_SL R-1 2 0,900 0,88
S22.0 4S/2M 1-2 2 0,900 0,80
S22.0 4S/3M 1-3 2 0,900 0,85
S22.0 4S/3M 3-1 2 0,900 0,89
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Test Report IFM - Institut fir

No. EB192_2E Appendix 4-1 " Mot TV NORD
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Trailer corﬁ‘?lgslj?gt]ion idsee:t?fci)err Zillezf kR €
S23.0 25/2M X-1-X 3 0,900 0,86
S23.0 (P) 25/2M X-1-X 3 0,900 0,79
S23.0 (A) 28/2M X*-1-X 3 0,900 0,77
S23.0 2S/2M_SL T-1-X 3 0,900 0,83
S23.0 2S/2M_SL X-1-T 3 0,900 0,78
S23.0 2S/2M_SL R-1-X 3 0,900 0,78
S23.0 2S/2M_SL X-1-R 3 0,900 0,80
S23.0 4S/2M 1-2-X 3 0,900 0,80
S23.0 4S/2M X-1-2 3 0,900 0,77
S23.0 (A) 4S/2M X*-1-2 3 0,900 0,77
S23.0 4S/2M 1-X-2 3 0,900 0,81
S23.0 4S/3M 3-1-X 3 0,900 0,85
S23.0 4S/3M 3-X-1 3 0,900 0,78
S23.0 4S/3M 1-X-3 3 0,900 0,83
S23.0 4S/3M X-1-3 3 0,900 0,79
S23.0 (A) 4S/3M X*-1-3 3 0,900 0,80
S23.0 (A) 4S/3M X-1-3* 3 0,900 0,78
S23.0 6S/3M 3-1-2 3 0,900 0,82
S23.0 6S/3M 1-2-3 3 0,900 0,81
S23.0 4S/4M 4-1-X 3 0,900 0,79
S23.0 4S/4M 4-X-1 3 0,900 0,79
S23.0 4S/4M 1-X-4 3 0,900 0,85
S23.0 4S/4M X-1-4 3 0,900 0,81
S23.0 6S/4M 4-1-2 3 0,900 0,77
S23.0 6S/4M 1-2-4 3 0,900 0,76
S23.0 (T2ss) 6S/4M 1-2-4 3 0,900 0,81
S23.0 (T407) 6S/4M 1-2-4 3 0,900 0,83
S23.0 (Ta4e0) 6S/4M 1-2-4 3 0,900 0,79
S41.0 2S5/1M 1 1 0,854 0,80
S41.0 28/2M 1 1 0,854 0,91
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Test Report

IFM - Institut fiir

No. EB192_2E Appendix 41 “indvoninsi TUVNORD
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Trailer corﬁ‘?lgslj?gt]ion ic?ee:tsi:fci)err Zillezf kR €
S42.0 2S5/1M 1-X 2 0,854 0,82
S42.0 2S/1M X-1 2 0,854 0,78
S42.0 28/2M 1-X 2 0,854 0,86
S42.0 28/2M X-1 2 0,854 0,95
S42.0 28/2M 1D-X 2 0,854 0,85
S42.0 28/2M X-1D 2 0,854 0,92
S42.0 2S/2M_SL 1-T 2 0,854 0,80
S42.0 2S/2M_SL T-1 2 0,854 0,80
S42.0 28/2M_SL 1-R 2 0,854 0,76
S42.0 28/2M_SL R-1 2 0,854 0,84
S42.0 4S/2M 1-2 2 0,854 0,91
S42.0 4S/3M 1-3 2 0,854 0,82
S42.0 4S/3M 3-1 2 0,854 0,92
S33.0 28/2M X-1-X 3 0,844 0,78
S33.0 (A) 28/2M X*-1-X 3 0,844 0,81
S33.0 25/2M_SL T-1-X 3 0,844 0,82
S33.0 25/2M_SL X-1-T 3 0,844 0,84
S33.0 28/2M_SL R-1-X 3 0,844 0,77
S33.0 28/2M_SL X-1-R 3 0,844 0,76
S33.0 4S/2M 1-2-X 3 0,844 0,76
S33.0 4S/2M X-1-2 3 0,844 0,76
S33.0 (A) 4S/2M X*-1-2 3 0,844 0,84
S33.0 4S/2M 1-X-2 3 0,844 0,79
S33.0 4S/3M 3-1-X 3 0,844 0,87
S33.0 4S/3M 3-X-1 3 0,844 0,77
S33.0 4S/3M 1-X-3 3 0,844 0,84
S33.0 4S/3M X-1-3 3 0,844 0,86
S33.0 (A) 4S/3M X*-1-3 3 0,844 0,86
S33.0 (A) 4S/3M X-1-3* 3 0,844 0,83
S33.0 6S/3M 3-1-2 3 0,844 0,80
S33.0 6S/3M 1-2-3 3 0,844 0,84
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Test Report IFM - Institut fir

No. EB192_2E Appendix 4-1 Fahrzeugtechnik
of 25.11.2025 und wobiet TGV NORD
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Trailer System _sensor No. of kR e
configuration identifier axles
S33.0 4S/4M 4-1-X 3 0,844 0,86
S33.0 4S/4M 4-X-1 3 0,844 0,90
S33.0 4S/4M 1-X-4 3 0,844 0,91
S33.0 4S/4M X-1-4 3 0,844 0,85
S33.0 6S/4M 4-1-2 3 0,844 0,92
S33.0 6S/4M 1-2-4 3 0,844 0,82
Trailer | System | sensor | No.of | K r k R e
configuration | identifier | axles
F12S.0 4S/3M 3-1 2 0,763 0,838 0,807 0,79
F12S.0 4S/4M 4-1 2 0,763 0,838 0,807 0,78
F12L.0 4S/3M 3-1 2 0,763 0,838 0,793 0,85
F12L.0 4S/4M 4-1 2 0,763 0,838 0,793 0,85
F13.0 4S/3M 3-1-X 3 0,763 0,838 0,799 0,77
F13.0 (P) 4S/3M 3-1-X 3 0,763 0,838 0,799 0,81
F13.0 4S/3M 3-X-1 3 0,763 0,838 0,799 0,83
F13.0 6S/3M 3-1-2 3 0,763 0,838 0,799 0,76
F13.0 4S/4M 4-1-X 3 0,763 0,838 0,799 0,80
F13.0 4S/4M 4-X-1 3 0,763 0,838 0,799 0,90
F13.0 6S/4M 4-1-2 3 0,763 0,838 0,799 0,77
F22S.0 4S/3M 3-1 2 0,812 0,902 0,857 0,79
F22S.0 4S/4M 4-1 2 0,812 0,902 0,857 0,81
F22L.0 4S/3M 3-1 2 0,812 0,902 0,843 0,85
F22L.0 4S/4M 4-1 2 0,812 0,902 0,843 0,86
F23.0 4S/3M 3-1-X 3 0,812 0,902 0,850 0,81
F23.0 (P) 4S/3M 3-1-X 3 0,812 0,902 0,850 0,82
F23.0 4S/3M 3-X-1 3 0,812 0,902 0,850 0,82
F23.0 6S/3M 3-1-2 3 0,812 0,902 0,850 0,82
F23.0 4S/4M 4-1-X 3 0,812 0,902 0,850 0,84
F23.0 4S/4M 4-X-1 3 0,812 0,902 0,850 0,83
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Test Report

IFM - Institut fiir

No. EB192_2E Appendix 4-1 Fahrzeugtechnik ToV NORD
- und Mobilitét

of 25.11.2025 Mobilitét
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

Trailer System | sensor | No. of K f K r k R £

configuration | identifier | axles

F23.0 6S/4M 4-1-2 3 0,812 0,902 0,850 0,76
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Test Report IFM - Institut fir

No. EB192_2E Appendix 4-3 Fahrzeugtechnik ToV NORD
- und Mobilitat

of 25.11.2025 Mobilitét

ABS-System : EB+ 4.0

Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

Appendix 4-3: Split-friction test

Road surface:  wet blue basalt/ wet asphalt
Test speeds: 50 km/h

No inadmissible locking or inadmissible course deviation was observed during any of the
following split-friction tests. This is also valid for vehicles with category B anti-lock braking
systems (see Appendix 4, para. 4, (S)).

Traler | e |idontier | awios | 2 | Zow | mws | 0| G
S11.0 (S) 2S5/1M 1 1 0,439 0,052 0,053 8,5 --
S11.0 2S/2M 1 1 0,492 0,044 0,271 11,1 0,107
S$11.0 2S/2M 1 1 0,425 0,073 0,251 5,8 0,133
S12.0 (S) 2S/1M 1-X 2 0,410 0,056 0,058 7,4 --
S12.0 (S) 2S/1M X-1 2 0,388 0,076 0,080 5,1 --
S12.0 2S/2M 1-X 2 0,550 0,084 0,296 6,6 0,161
$12.0 2S/2M 1-X 2 0,435 0,077 0,258 5,6 0,130
S12.0 2S/2M X-1 2 0,444 0,091 0,277 4,9 0,144
$12.0 2S/2M X-1 2 0,404 0,095 0,269 4,3 0,149
S12.0 2S/2M_SL 1-R 2 0,379 0,054 0,154 7,0 0,118
$12.0 2S/2M_SL 1-R 2 0,391 0,056 0,138 7,0 0,122
S12.0 2S/2M_SL R-1 2 0,385 0,072 0,166 5,4 0,131
$12.0 2S/2M_SL R-1 2 0,386 0,067 0,142 5,8 0,129
S12.0 2S/2M_INL 1-X 2 0,435 0,069 0,266 6,3 0,137
S12.0 4S/2M_INL 1-2 2 0,436 0,061 0,266 7,1 0,119
S13.0 2S/2M X-1-X 3 0,450 0,062 0,300 7,3 0,130
S13.0 (P) 2S/2M X-1-X 3 0,416 0,050 0,237 8,3 0,114
$13.0 2S/2M X-1-X 3 0,406 0,076 0,239 5,3 0,139
$13.0 25/2M X-1-X 3 0,407 0,086 0,258 4,7 0,139
S13.0 2S/2M_SL | R-1-X 3 0,400 0,049 0,182 8,2 0,111
$13.0 2S/2M_SL | R-1-X 3 0,395 0,059 0,195 6,7 0,121
S13.0 2S/2M_SL | X-1-R 3 0,385 0,065 0,169 59 0,125
$13.0 2S/2M_SL | X-1-R 3 0,390 0,064 0,179 6,1 0,126
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Test Report

IFM - Institut fiir

No. EB192_2E Appendix 43 “indvoninsi TUVNORD
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
Tailer | e | identitor | avios | ot | Zouw | Zws |0 |
S13.0 2S/2M_INL | X-1-X 3 0,393 0,060 0,244 6,5 0,124
S13.0 4S/2M_INL | X-1-2 3 0,394 0,068 0,233 5,8 0,121
S13.0 4S/3M 3-1-X 3 0,384 0,076 0,220 5,0 0,127
$13.0 4S/3M 3-1-X 3 0,419 0,072 0,162 5,8 0,134
S13.0 6S/3M 3-1-2 3 0,431 0,084 0,192 5,1 0,136
$13.0 6S/3M 3-1-2 3 0,421 0,068 0,147 6,2 0,131
S13.0 6S/3M 1-2-3 3 0,380 0,074 0,159 5,1 0,132
$13.0 6S/3M 1-2-3 3 0,415 0,065 0,141 6,4 0,134
S13.0 4S/4M 4-1-X 3 0,451 0,090 0,274 5,0 0,136
$13.0 4S/4M 4-1-X 3 0,407 0,073 0,217 5,6 0,134
S13.0 4S/4M 4-X-1 3 0,398 0,103 0,279 3,9 0,153
$13.0 4S/4M 4-X-1 3 0,396 0,087 0,214 6,2 0,145
S13.0 4S/4M 1-X-4 3 0,378 0,080 0,236 4,7 0,138
$13.0 4S/4M 1-X-4 3 0,396 0,064 0,160 6,2 0,125
S13.0 4S/4M X-1-4 3 0,402 0,081 0,257 5,0 0,137
$13.0 4S/4M X-1-4 3 0,407 0,081 0,206 5,0 0,143
S22.0 28/2M 1D-X 2 0,506 0,067 0,263 75 0,132
S22.0 2S/2M X-1D 2 0,526 0,079 0,273 6,6 0,142
S22.0 2S/2M_SL 1-T 2 0,426 0,039 0,167 10,9 0,108
S22.0 2S/2M_SL T-1 2 0,414 0,042 0,176 10,0 0,107
S23.0 28/2M X-1-X 3 0,502 0,089 0,270 57 0,150
S23.0 (P) 28/2M X-1-X 3 0,518 0,093 0,277 5,6 0,170
S23.0 (A) 28/2M X*-1-X 3 0,474 0,083 0,249 5,7 0,157
S23.0 2S/2M_SL | T-1-X 3 0,434 0,041 0,184 10,6 0,108
S23.0 2S/2M_SL | X-1-T 3 0,422 0,054 0,187 7,8 0,123
S23.0 (A) | 2S/2M_SL | X*-1-2 3 0,484 0,078 0,273 6,2 0,154
S23.0 4S/3M 3-1-X 3 0,453 0,073 0,198 6,3 0,131
S23.0 4S/3M 3-X-1 3 0,503 0,080 0,205 6,3 0,157
S23.0 4S/3M 1-X-3 3 0,525 0,077 0,185 6,8 0,150
S23.0 4S/3M X-1-3 3 0,418 0,073 0,188 57 0,134
S23.0 (A) 4S/3M X*-1-3 3 0,510 0,074 0,164 6,9 0,152
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Test Report

IFM - Institut fiir

No. EB192_2E Appendix 4-3 Fahrzeugtechnik NORD
of 25.11.2025 und Mobilitét TW i
ABS-System : EB+ 4.0
Manufacturer : HALDEX BRAKE PRODUCTS Ltd.
, System Sensor | No. of ZRALS
Trailer config. | identifier | axles | 2" ZRALL ZRALS f (requ.)
S23.0 (A) 4S/3M X-1-3* 3 0,568 0,086 0,229 6,6 0,175
S23.0 6S/4M 4-1-2 3 0,534 0,075 0,292 7,1 0,163
S23.0 6S/4M 1-2-4 3 0,566 0,086 0,300 6,6 0,179
S23.0 (Ta2ss) 6S/4M 1-2-4 3 0,526 0,082 0,301 6,4 0,157
S$23.0 (T407) 6S/4M 1-2-4 3 0,575 0,084 0,309 6,8 0,165
S$23.0 (Ta4s0) 6S/4M 1-2-4 3 0,564 0,087 0,315 6,5 0,173
S42.0 4S/2M 1-2 2 0,525 0,074 0,262 7.1 0,135
S42.0 4S/3M 1-3 2 0,475 0,087 0,166 5,4 0,150
S42.0 4S/3M 3-1 2 0,553 0,089 0,220 6,2 0,148
S33.0 2S/2M X-1-X 3 0,410 0,093 0,236 4.4 0,152
S33.0 (A) 2S/2M X*-1-X 3 0,437 0,063 0,257 7,0 0,127
S33.0 4S/2M 1-2-X 3 0,385 0,076 0,240 5,1 0,137
S33.0 4S/2M X-1-2 3 0,408 0,079 0,245 5,1 0,142
S33.0 (A) 4S/2M X*-1-2 3 0,446 0,058 0,253 7,7 0,121
S33.0 4S/2M 1-X-2 3 0,418 0,068 0,242 6,1 0,137
S33.0 4S/3M 3-1-X 3 0,398 0,076 0,171 5,2 0,133
S33.0 (A) 4S/3M X*-1-3 3 0,474 0,059 0,187 8,0 0,124
S33.0 (A) 4S/3M X-1-3* 3 0,471 0,053 0,179 8,8 0,123
. System sensing | No. of ZRALS
Trailer config. identifier | axles | ZRAU ZRALL ZRALS f (requ.)
F12S.0 4S/3M 3-1 2 0,407 0,066 0,183 6,2 0,127
F12S.0 4S/4M 4-1 2 0,401 0,072 0,217 5,6 0,133
F12L.0 4S/3M 3-1 2 0,469 0,069 0,155 6,8 0,132
F12L.0 4S/4M 4-1 2 0,433 0,073 0,253 6,0 0,128
F13.0 4S/3M 3-1-X 3 0,391 0,071 0,153 5,5 0,132
F13.0 (P) 4S/3M 3-1-X 3 0,433 0,067 0,183 6,4 0,130
F13.0 6S/3M 3-1-2 3 0,308 0,063 0,149 49 0,111
F13.0 4S/4M 4-1-X 3 0,423 0,079 0,245 53 0,139
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Test Report IFM - Institut fiir

No. EB192_2E Appendix 4-3 Fahrzeugtechnik NORD
of 25.11.2025 ond ottt FUW Mobilitat
ABS-System : EB+ 4.0

Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

. System sensing | No. of ZRALS
Trailer config. | identifier | axles | Z°AY ZRALL ZRALS f (requ.)
F13.0 6S/4M 4-1-2 3 0,402 0,070 0,214 5,8 0,133
F22S.0 4S/3M 3-1 2 0,530 0,066 0,207 8,1 0,150
F22S.0 4S/4M 4-1 2 0,521 0,064 0,304 8,1 0,144
F22L.0 4S/3M 3-1 2 0,545 0,063 0,161 8,7 0,141
F22L.0 4S/4M 4-1 2 0,525 0,059 0,273 8,9 0,133

F23.0 (P) 4S/3M 3-1-X 3 0,505 0,066 0,183 7,7 0,141
F23.0 4S/3M 3-X-1 3 0,557 0,068 0,180 8,2 0,152
F23.0 6S/3M 3-1-2 3 0,475 0,070 0,180 6,7 0,139
F23.0 4S/4M 4-X-1 3 0,570 0,072 0,284 8,0 0,154
F23.0 6S/4M 4-1-2 3 0,514 0,062 0,274 8,3 0,150
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Test Report IFM - Institut fir

No. EB192_2E Appendix 4-4 Fahrzeugtechnik ToV NORD
- und Mobilitat

of 25.11.2025 Mobilitét

ABS-System : EB+ 4.0

Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

Appendix 4-4: Additional checks

1 Low speed performance

The tests described in Section 6.3.1 of Annex 13 to UN-Regulation No. 13 were carried out
with each anti-lock configuration on at least one of the above defined unladen test trailers.

All tests were carried out on a dry asphalt surface from an initial speed of 40 km/h.

When the brakes were suddenly actuated there was no locking of any directly controlled wheel
at speeds v > 15 km/h or course deviation at any speed.

2 High speed performance

The tests described in Section 6.3.1 of Annex 13 to UN-Regulation No. 13 were carried out
with each anti-lock configuration on at least one of the above defined unladen test trailers.

All tests were carried out on a dry asphalt surface from an initial speed of 80 km/h.

When the brakes were suddenly actuated there was no locking of any directly controlled wheel
at speeds v > 15 km/h or course deviation at any speed.

3 Transition from high to low adhesion surfaces

Road surface: dry asphalt / wet blue basalt
Test speeds: 40 km/h and 80 km/h
Observations: - no locking of any directly controlled wheel at v > 15 km/h

- vehicle stable with no deviation from the intended course

- in all cases the anti-lock systems reacted rapidly to the change in
tyre to road surface adhesion

4 Transition from low to high adhesion surfaces
Road surface: wet blue basalt/ dry asphalt
Test speeds: 50 km/h

Observations: no locking of any directly controlled wheel at v > 15 km/h

vehicle stable with no deviation from the intended course

in all cases the anti-lock systems reacted rapidly to the change in
tyre to road surface adhesion
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Appendix 5: Further test results
1 Tyre to exciter relationship

Para. 5.4.1.4.2 of Annex 19 to UN-Regulation No. 13 requires the functional checks defined
in para. 6.3 of Annex 13 to UN-Regulation No. 13 to be carried out with the extremes of
tolerance between the tyre circumference and the number of exciter teeth.

The manufacturer permits for the default value (tyre size 385/65R22.5, exciter with 100
teeth) a range for the signal frequency of -25 % to +20 %. With the correct programming,
the range enlarges to -36 %.To assess the influence of the maximum tolerances on system
performance, different tyre sizes were simulated by programming the ECU to different tyre
rolling radii.

Parameter for tyre size respectively signal frequency is the number of revolutions per
kilometre. Tests were carried out with tyre size of 385/65 R 22.5, with a resolution of 306
revs/km. With the limited range of signal frequency the simulated resolutions are 255
revs/km (+20 %), 407 revs/km (-25 %) and 480 revs/km (-36 %).

Test results and observations:

The following table contains the respective 40 to 20 km/h deceleration times for the nominal
value and tolerance extremes.

The tests were performed with a three axle semi-trailer in the configuration:
S23 - 6S/4M — 1-2-4

Resolution 480 407 306 255
[rev/km]
Variation -36 % -25% default +20 %
tzraL 1 [S] 2,60 2,64 2,73 2,55
tzraL 2 [S] 2,50 2,71 2,70 2,64
Asphalt trars [s] 2,52 2,60 2,76 2,55
dry teras [S] 2,54 2,65 273 2,58
(average)
deviation between
average value -6,96 -2,93 0,00 -5,49
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Tyre rolling radius 480 407 306 255
[rev/km]
Variation -36 % 25% default +20 %
tzraL 1 [S] 3,17 3,25 3,19 3,45
tzraL 2 [S] 3,18 3,22 3,23 3,47
Asphalt tzraL s [S] 3,23 3,27 3,28 3,43
wet teras [S] 3,19 3,25 3,23 3,45
(average)
deviation between
average value -1,24 0,41 0,00 6,70
tzra 1 [S] 16,21 15,77 16,34 16,90
tzraL 2 [S] 16,44 15,86 15,89 16,90
Blue basalt tzraL s [S] 16,38 16,08 15,98 16,30
wet teras [s] 16,34 15.90 16,07 16,70
(average)
deviation between
average value 1,70 -1,04 0,00 3,92
tzra 1 [S] 5,55 5,41 5,69 5,70
tzraL 2 [S] 5,45 5,49 5,61 5,69
Split traLs [s] 5,55 5,41 5,69 5,56
wet traL [S] 5,52 5,44 5,66 5,65
(average)
deviation between 259 -4.00 0,00 0,24

average value [%]

The test results show only minor deviations within the usual measurement uncertainty. A
basic dependence is not obvious. Even without correction of the resolution, the
requirements for category A anti-lock systems on spilit friction surface and the utilisation of
the adhesion are met (see Appendix 4-1 and 4-3).
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2 Differential(s) in brake input torque within a trailer bogie

Within Appendix 4-1 of this report reference is made to tests carried out where the brake
input torque was reduced to take account of dynamic load transfer within the bogie during
braking. On trailer S33 (Drum brakes) this is done by reducing the brake lever length (from
127 mm to 110 mm). On trailer S23 (Disc brakes) a smaller brake chamber (14" instead of
16”) is used. The axle that was subject to this reduced actuation is marked by * in the
sensing identifier. The test results in Appendix 4-1 show no negative influence of differences
in brake input torque.

3 Tube sizes and lengths

To assess the influence of the recommended tube size and length contained within the
[MID], build-up time and anti-lock performance tests were carried out, comparing the
standard set-up with delivery tubes of maximum length.

The tests were performed with three axle semi-trailer and full trailer, each trailer type
equipped with disc and drum brakes.

S13_2S/2M_X-1-X Trailer S23_2S/2M_X-1-X
11-2-3 5_5-5 Delivery tube | 5 _ 1 5_1.095 5-5-5
length [m]

2 41 274 tiraL 1 [S] 247 266
237 263 tiraLz [S] 246 269
243 274 tiwaLs [S] 2.49 264
2.40 2.70 trac [s] 2,47 2.66
(average)

deviation between

0.00 12.48 et o 0,00 768
0.36 0.38 Build-up time [s] 0,32 0.42
pneumatic
0,31 0,33 Build-up time [s] 0.28 0,37
electric
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F13_4S/3M_3-1-X Trailer F23_4S/3M_3-1-X
1-3-1 5_5-5 Delivery tube | 4 3 _5g_ 11 5_5-5
length [m]
2,92 2.93 torar 1 [S] 2,21 2,29
2,85 2.86 torarz [S] 2.25 2,31
2.96 2.89 torar s [S] 2.20 2.30
291 2.89 terar [S] 222 230
(average)
deviation between
0,00 -0,57 average value [%] 0,00 3,60
034 | 037 | 038 | 043 | Bulduptimel[s] | 435 | 535 | 038 | 040
pneumatic
024 | 027 | 028 | 033 | Bulduptime[s] | 455 | 500 | 025 | 028
electric
Master | Slave | Master | Slave Modulator Master | Slave | Master | Slave

In general the extension of the delivery tubes led to longer deceleration times and slower
pressure build-up. Still, all tested trailer / configuration and set up matches the required
build-up time and utilisation of adhesion. From this results can be assumed, that trailer
matching the scope of this test report fulfil the UN-R13 requirements to anti-lock braking
systems, provided compliance with recommended tube size and build-up time
requirements
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Appendix 6: Comparison DV1-4 vs. DV2 vs. Crypto

The tests conducted for this report were performed with different hardware levels (DV1-4,
DV2) as well as with the new microcontroller with crypto peripheral features. Main
differences between DV1-4 and DV2 are:

e body material (aluminium vs. plastic, same modulator dimensions)

¢ solenoid physical port orientation (same performance specification)

e solenoid driver circuit (same circuit architecture)
Influence on the test results is not expected. For demonstration of equivalent ABS
performance, test are repeated with both layouts with different trailer types and ABS
configurations. As an indicator for ABS performance the deceleration time between 40 km/h
and 20 km/h on different track surfaces is compared. The results are presented in the
following tables. The results show good agreement. Systematic differences are not
discernible, although the DV2 version tends to achieve shorter delay times.

t (40-20) [s] - dry asphalt

S13_2S/2M_X-1-X S13_4S/3M_3-1-X F13_4S/3M_3-1-X
Pos. DV1-4 DV2 Pos. DV1-4 DVv2 Pos. DV1-4 DV2
1 2,73 2,54 4 2,64 2,38 7 2,83 2,22
2 2,72 2,58 5 2,7 2,5 8 2,78 2,27
3 2,68 2,46 6 2,74 2,5 9 2,84 2,32
%] 2,71 2,53 ] 2,69 2,46 ] 2,82 2,27
t_(40-20) [s] - dry asphalt
5
4
3
2
1
0
0 1 2 3 4 5 6 7 8 9 10
DV1-4 Dv2 DV1-4 Dv2 DV1-4 DVv2
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t (40-20) [s] - wet asphalt
S13_2S/2M_X-1-X S13_4S/3M_3-1-X F13_4S/3M_3-1-X
Pos. DV1-4 DV2 Pos. DV1-4 DVv2 Pos. DV1-4 DV2
1 3,7 3,42 4 4,36 3,45 7 2,88 2,97
2 3,85 3,28 5 4,35 3,63 8 2,96 3,02
3 3,78 3,36 6 4,32 3,57 9 2,92 3,04
] 3,78 3,35 1] 4,34 3,55 %] 2,92 3,01
t_(40-20) [s] - wet asphalt
5
. o o o
3 $ ———e
2
1
0
0 1 2 3 4 5 6 7 8 9 10
—e—DV1l-4 ——DV2 —e—DV1l4 —e—DV2 —e—DV1-4 —e—DV2
t (40-20) [s] - wet blue basalt
S13_2S/2M_X-1-X S13_4S/3M_3-1-X F13_4S/3M_3-1-X
Pos. DV1-4 DV2 Pos. DV1-4 DV2 Pos. DV1-4 DV2
1 19,13 17,23 4 16,77 17,81 7 19,32 17,28
2 20,02 16,89 5 17,05 17,94 8 19,28 17,88
3 19,98 16,91 6 16,9 18,51 9 19,23 17,98
16} 19,71 17,01 16} 16,91 18,09 J 19,28 17,71
t_(40-20) [s] - wet blue basalt
20 ———9—o ® . ]
- — o . ———2 — ' '
10
5
0
0 1 2 3 4 5 6 7 8 9 10
—e—DV1l-4 —e—DV2 —e—DV1l4 —e—DV2 —e—DV1-4 —e—DV2
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t (40-20) [s] - wet asphalt / wet blue basalt

S13_2S/2M_X-1-X S13_4S/3M_3-1-X F13_4S/3M_3-1-X
Pos. DV1-4 DV2 Pos. DV1-4 DV2 Pos. DV1-4 DV2
1 5,42 55 4 7,03 6,95 7 7,96 8,65
2 5,34 5,76 5 7,24 7,16 8 8,11 8,46
3 5,45 5,65 6 7,05 6,94 9 7,85 8,77
16} 5,40 5,64 16} 7,11 7,02 J 7,97 8,63
t_(40-20) [s] - wet asphalt / wet blue basalt
10
8 ® g —0
] PO —
\ & o
2
0
0 1 2 3 4 6 7 8 9 10
—e—DV1-4 DV2 —e—DV1-4 DV2 —e—DV1-4 DV2

Furthermore, the new tests performed with the new microcontroller with crypto
peripheral features demonstrate an equivalence of performance to the previous

EB+4.0.
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Appendix 7: EB+ Previous Generation Replacement
1 Introduction

Haldex EB+ 4.0 uses a new modulator architecture in comparison with the previous EB+
Generations 1, 2 and 3. Haldex authorises the replacement of EB+ Gen 1, 2 or 3 with EB+
4.0 on a trailer subject to the following limitations —

e The installed wheel speed sensor and modulator configuration must be replaced
like-for-like e.g. 4S/2M with 4S/2M, except for 4S/2M ASC which must be replaced
with 4S/3M;

e Both master (2M) and slave (1M) units must be replaced in the case of 3M
configurations;

o Delivery pipe / tube length limitations must be respected as per the manufacturer’s
ABS information document GS0652;

o All electrical cables that connect directly to master and slave units must be replaced,;

e Park/ shunt and associated valve(s) must be replaced as necessary with EB+ 4.0
compatible part numbers as shown in Appendix 1 of the ABS manufacturer’s
information document GS0652;

e A response time test must be carried out in accordance with UN R13.

Refer to manufacturer’s installation guide 006 300 052_EN for further information.

2 Evaluation

Many countries require within the approval process of a vehicle that the braking system
complies with the UN-Regulation No. 13. This requirement is addressed to the vehicle
manufacturer. For demonstration of compliance with the provisions of an anti-lock system,
the vehicle manufacturer may utilise a Test Report alike the one presented here (i.e. Test
Report EB128 for braking system EB+ Generation 3).

It can therefore be assumed that a registered vehicle has an approved braking system.

If the new generation of the braking system is to be used for future vehicles, the existing
approval must be adapted or a new one applied for.

If this has been done and a vehicle is to have an earlier generation of the braking system
replaced by the current one in the event of repair, this is a transfer from one approved
condition to another, provided that

e The subject trailer and it's configuration is in the scope of this Test Report

e All components of the braking system are covered by this Test Report or shall be
replaced respectively

e The installation conditions of the brake system manufacturer are fulfilled.

e The reservoir capacity has to be verified either according to Annex 13, para. 6.1 or by
the procedure defined in Annex 20, para.7.3 of UN-R13.
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3 Comparison

The following test were performed with Generation 3 ECU and modulators and compared
with the results of EB+ 4.0 components

1.
2.

Deceleration time [t_(40-20)] on a track with high friction surface.

Dynamic energy consumption of anti-lock system [p15s]

3.  Static depletion test

4, Response time measurement

Test vehicles and configurations were:

Trailer F23

S13

S13

Configuration 4S/3M

4S/3M

2S/2M

Sensor position 3-1-X

3-1-X

X-1-X

Length of delivery
tubes (see Appendix
5, para. 3)

std max std max std max

Position in following
diagrams

3.1 Deceleration time as characteristic for utilisation of adhesion according to UN-R13, Annex

13, para. 6.2.1.

The test results of both systems showed very good alignment.

t (40-20) [s]

w

3,00
2,50
2,00
1,50
1,00
0,50

0,00
0 1 2 3 4 5 6 7

—@—Gen4_tz —@—Gen3_tz
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3.2 Energy level after braking for 15 sec with anti-lock system fully cycling according to UN-

R13, Annex 13, para. 6.1.3.

The energy consumption during an ABS control is slightly higher with generation 4 than with
generation 3, especially with the full trailer. However, the use of the EB+ 4.0 as a
replacement part can be validated with a re-check of the reservoir volume according to the
procedure of UN-R13, Annex 19, para. 5.4.1.2.4.2.

Energy Consumption p,s [kPa]

710
700
690
680
670
660
650
640
630
620
610
600
0 1 2 3 4 5 6 7

—@— Gend —@— Gen3

3.3 Static depletion test according to UN-R13, Annex19, para.. 5.4.1.2.4.2.

Shown is the reservoir pressure over the number of brake applications.
The test results of both systems showed very good alignment.

F23_4S/3M_31X F23_4S/3M_31X
800 800
700 700
600 600
500 500
400 400
0 5 10 15 0 5 10 15
—8—Gend maxPL —@—Gen3 maxPL —8—Gend std PL —@—Gen3std PL
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S13_4S/3M_31X S13 _4S/3M_31X
800 800
700 700
600 600
500 500
400 400
0 5 10 15 0 5 10 15
—e—Gen4 maxPL —@—Gen3 max PL —e—Gen4stdPL —@—Gen3 std PL
S13_2S/2M_X1X S13_2S/2M_X1X
800 800
700 700
600 600
500 500
400 400
0 5 10 15 0 5 10 15
—8—Gen4 maxPL —@—Gen3 max PL —e—Gen4stdPL  —@—Gen3 std PL
3.4 Response time measurements

Test vehicles and configurations were:

Trailer F23 S13 S13
Configuration 4S/3M 4S/3M 2S/2M
Sensor position 3-1-X 3-1-X X-1-X

Length of delivery
tubes (see Appendix std max std max std max
5, para. 3)

Worst case axle of
master modulator

Measured at slaved
axle

Position in following
diagrams

EB192_2E.docx Page
Vordr_EG-ECE-PB_2011-12 50/ 52



Test Report IFM - Institut fiir /\

No. EB192_2E Appendix 7 Fahrzeugtechnik TGV NORD
v und Mobilitét

of 25.11.2025 Mobilitst

ABS-System : EB+ 4.0

Manufacturer : HALDEX BRAKE PRODUCTS Ltd.

The compliance with the required response and build-up time has to be validated in case of

a replacement.

Build-up time - pneumatic control

0,5
0,45
0,4
0,35
0,3
0,25
0,2
0,15
0,1
0,05

1 2 3 4 5 6 7 8 9 10

—@— Gen4 pneu —@—Gen3 pneu

Build-up time - electric control

0,5
0,45
0,4
0,35
0,3
0,25
0,2
0,15
0,1
0,05

1 2 3 4 5 6 7 8 9 10

—@— Gen4 elec —@— Gen3 elec
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Attachment 1 Manufacturer’s Information Document
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System Schematics

Full trailers

EB + 4.0

Premium EBS rear facing

1S/1M+1S/1M + 2S/ 2M

1S/1M + 1S/ 1M + 2S / 2M

Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

17

AL AL AL A
e 0Te 0T

N2 — Wheels connected to EPRV's 21/22 cannot be lifted.

N3 - Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 cannot be lifted.
N5 — Wheel sensor to EPRV relationship must be maintained.

N6 — Pipe lengths see Appendix 2.
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2M Master EBS

Power-A (PWRA)
connector side

EPRV

1M Slave EBS

Slave CAN (S-CAN)
connector side
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w EB + 4.0 System Schematics

Full trailers

Premium EBS front facing
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Application Notes

Key

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS
N3 — Slave ECU is mounted to EPRV 2.
N4 — Sensed wheels connected to EPRV 2 cannot be lifted. 22 <_I
N5 — Wheel sensor to EPRV relationship must be maintained. 21 EPRV 2 € EPRV
N6 — Pipe lengths see Appendix 2. e DE— -

Power-A (PWRA) Slave CAN (S-CAN)

connector side connector side
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Full trailers

Premium EBS rear facing
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Application Notes

Key

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS
N3 — Slave ECU is mounted to EPRV 2. Power-A (PWRA) Slave CAN (S-CAN)
N4 - Sensed wheels connected to EPRV 2 cannot be lifted. connector side connector side
N5 — Wheel sensor to EPRV relationship must be maintained.
N6 — Pipe lengths see Appendix 2.
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w EB + 4.0 System Schematics

Full trailers

Premium EBS front facing
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Application Notes

Key

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS
N3 — Slave ECU is mounted to EPRV 2.
N4 — Sensed wheels connected to EPRV 2 cannot be lifted. 22
N5 — Wheel sensor to EPRV relationship must be maintained. 21 EPRV 2 € EPRV
N6 — Pipe lengths see Appendix 2. TN RE— -

Power-A (PWRA) Slave CAN (S-CAN)

connector side connector side
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Full trailers

Premium EBS rear facing
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Application Notes

Key

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS
N3 — Slave ECU is mounted to EPRV 2. Power-A (PWRA) Slave CAN (S-CAN)
N4 - Sensed wheels connected to EPRV 2 cannot be lifted. connector side connector side
N5 — Wheel sensor to EPRV relationship must be maintained.
N6 — Pipe lengths see Appendix 2.
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EB + 4.0

Semi trailers

Premium EBS front facing
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only one indirectly controlled axle can be lifted at any time.

N3 — Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 can be lifted but corresponding
indirectly controlled wheels must be lifted in parallel.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only one indirectly controlled axle can be lifted at any time.

N3 — Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 can be lifted but corresponding
indirectly controlled wheels must be lifted in parallel.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 can be lifted but corresponding
indirectly controlled wheels must be lifted in parallel.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 can be lifted but corresponding
indirectly controlled wheels must be lifted in parallel.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 can be lifted but corresponding
indirectly controlled wheels must be lifted in parallel.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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System Schematics EB + 4.0
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 can be lifted but corresponding
indirectly controlled wheels must be lifted in parallel.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 can be lifted but corresponding
indirectly controlled wheels must be lifted in parallel.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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System Schematics EB + 4.0
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 can be lifted but corresponding
indirectly controlled wheels must be lifted in parallel.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 can be lifted but corresponding
indirectly controlled wheels must be lifted in parallel.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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System Schematics EB + 4.0
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 can be lifted but corresponding
indirectly controlled wheels must be lifted in parallel.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only one indirectly controlled axle can be lifted at any time.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only one indirectly controlled axle can be lifted at any time.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.

73 Innovative Vehicle Solutions

System Schematics

Key
2M Master EBS 1M Slave EBS
22 EPRV 2 fe——Fkrry
21 |e——

4

Power-A (PWRA)
connector side

=

Slave CAN (S-CAN)
connector side

2021



System Schematics EB + 4.0
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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System Schematics EB + 4.0
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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System Schematics EB + 4.0
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only one indirectly controlled axle can be lifted at any time.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only one indirectly controlled axle can be lifted at any time.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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Semi trailers

Premium EBS front facing
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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System Schematics

Semi trailers

EB + 4.0

Premium EBS rear facing

4S/2M + 1S/ 1M + 1S/ 1M

4S/2M +2S /1M + 2S / 1M
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N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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EB + 4.0

Semi trailers

Premium EBS front facing
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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System Schematics

Semi trailers

EB + 4.0

Premium EBS rear facing

4S/2M + 1S/ 1M + 1S/ 1M

4S/2M +2S /1M + 2S / 1M

Application Notes
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N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels SA connected to EPRV 2 cannot be lifted.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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EB + 4.0

Semi trailers

Premium EBS front facing

2S/1M +2S/2M +2S /1M

Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only one indirectly controlled axle can be lifted at any time.

N3 — Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 can be lifted but corresponding
indirectly controlled wheels must be lifted in parallel.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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System Schematics EB + 4.0

Semi trailers

Premium EBS rear facing

2S/1M +2S/2M + 25/ 2M

Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only one indirectly controlled axle can be lifted at any time.

N3 — Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 can be lifted but corresponding
indirectly controlled wheels must be lifted in parallel.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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EB + 4.0

Semi trailers

Premium EBS front facing
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Application Notes

N1 - Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 can be lifted but corresponding
indirectly controlled wheels must be lifted in parallel.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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System Schematics EB + 4.0

Semi trailers

Premium EBS rear facing
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Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.

N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only indirectly controlled axle can be lifted.

N3 — Slave ECU is mounted to EPRV 2.

N4 - Sensed wheels connected to EPRV 2 can be lifted but corresponding
indirectly controlled wheels must be lifted in parallel.

N5 — Any axle may be a command steered axle. Self steer axles are subject to the axle manufacturers
recommendations.

N6 — Wheel sensor to EPRV relationship must be maintained.

N7 — Pipe lengths see Appendix 2.
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EB + 4.0 System Schematics

Full trailers

Premium EBS front facing
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Application Notes

Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS
Only one indirectly controlled axle can be lifted at any time.
N3 - Slave ECU is mounted to EPRV 2. 22
N4 - Sensed wheels connected to EPRV 2 cannot be lifted. 21 EPRV 2 € EPRV
N5 — Wheel sensor to EPRV relationship must be maintained. N E—

N6 — Pipe lengths see Appendix 2. _T_a T

Power-A (PWRA) Slave CAN (S-CAN)
connector side connector side
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System Schematics EB + 4.0

Full trailers

Premium EBS rear facing
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Application Notes

Key

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS

Only one indirectly controlled axle can be lifted at any time. Power-A (PWRA) Slave CAN (S-CAN)
N3 — Slave ECU is mounted to EPRV 2. connector side connector side
N4 — Sensed wheels connected to EPRV 2 cannot be lifted.
N5 — Wheel sensor to EPRV relationship must be maintained.
N6 — Pipe lengths see Appendix 2.
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w EB + 4.0 System Schematics

Full trailers

Premium EBS front facing
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Application Notes

Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS
Only one indirectly controlled axle can be lifted at any time.
N3 — Slave ECU is mounted to EPRV 2. 22
N4 - Sensed wheels connected to EPRV 2 cannot be lifted. 21 EPRV 2 € EPRV
N5 — Wheel sensor to EPRV relationship must be maintained. N E—

N6 — Pipe lengths see Appendix 2. _T_a T

Power-A (PWRA) Slave CAN (S-CAN)
connector side connector side
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System Schematics

Full trailers

EB + 4.0

Premium EBS rear facing

2S /1M +4S / 2M

2S/1M +4S/ 2M

Application Notes

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
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N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted.
Only one indirectly controlled axle can be lifted at any time.

N3 - Slave ECU is mounted to EPRV 2.

N4 — Sensed wheels connected to EPRV 2 cannot be lifted.
N5 — Wheel sensor to EPRV relationship must be maintained.

N6 — Pipe lengths see Appendix 2.
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EB + 4.0 System Schematics

Full trailers

Premium EBS front facing

0)
0)
0)

(0)
N
39 @&

i

N
N

2S /1M +4S / 2M

8 B 8
L=

N
N

o |8 8 |8

O]
L=
-

Application Notes

Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS
Only one indirectly controlled axle can be lifted at any time.
N3 - Slave ECU is mounted to EPRV 2. 22
N4 - Sensed wheels connected to EPRV 2 cannot be lifted. 21 EPRV 2 € EPRV
N5 — Wheel sensor to EPRV relationship must be maintained. N —

N6 — Pipe lengths see Appendix 2. _T_a T

Power-A (PWRA) Slave CAN (S-CAN)
connector side connector side
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System Schematics EB + 4.0

Full trailers

Premium EBS rear facing
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Application Notes

Key

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS

Only one indirectly controlled axle can be lifted at any time. Power-A (PWRA) Slave CAN (S-CAN)
N3 — Slave ECU is mounted to EPRV 2. connector side connector side
N4 — Sensed wheels connected to EPRV 2 cannot be lifted.
N5 — Wheel sensor to EPRV relationship must be maintained.
N6 — Pipe lengths see Appendix 2.

p g ppendix 21 <
%) EPRV 2 fe——ckrry

2021 Innovative Vehicle Solutions 96



w EB + 4.0 System Schematics

Full trailers

Premium EBS front facing
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Application Notes

Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS
Only one indirectly controlled axle can be lifted at any time.
N3 — Slave ECU is mounted to EPRV 2. 22
N4 - Sensed wheels connected to EPRV 2 cannot be lifted. 21 EPRV 2 € EPRV
N5 — Wheel sensor to EPRV relationship must be maintained. N —

N6 — Pipe lengths see Appendix 2. _T_a T

Power-A (PWRA) Slave CAN (S-CAN)
connector side connector side
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System Schematics EB + 4.0 @

Full trailers

Premium EBS rear facing
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Application Notes

Key

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS

Only one indirectly controlled axle can be lifted at any time. Power-A (PWRA) Slave CAN (S-CAN)
N3 = Slave ECU is mounted to EPRV 2. connector side connector side
N4 — Sensed wheels connected to EPRV 2 cannot be lifted.
N5 — Wheel sensor to EPRV relationship must be maintained.
N6 — Pipe lengths see Appendix 2.
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w EB + 4.0 System Schematics

Full trailers

Premium EBS front facing
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Application Notes

Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS
Only one indirectly controlled axle can be lifted at any time.
N3 - Slave ECU is mounted to EPRV 2. 22
N4 - Sensed wheels connected to EPRV 2 cannot be lifted. 21 EPRV 2 € EPRV
N5 — Wheel sensor to EPRV relationship must be maintained. N E—

N6 — Pipe lengths see Appendix 2. _T_a T

Power-A (PWRA) Slave CAN (S-CAN)
connector side connector side
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System Schematics EB + 4.0 @

Full trailers

Premium EBS rear facing
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Application Notes

Key

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS

Only one indirectly controlled axle can be lifted at any time. Power-A (PWRA) Slave CAN (S-CAN)
N3 — Slave ECU is mounted to EPRV 2. connector side connector side
N4 — Sensed wheels connected to EPRV 2 cannot be lifted.
N5 — Wheel sensor to EPRV relationship must be maintained.
N6 — Pipe lengths see Appendix 2.
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w EB + 4.0 System Schematics

Full trailers

Premium EBS front facing
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Application Notes

Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS
Only one indirectly controlled axle can be lifted at any time.
N3 - Slave ECU is mounted to EPRV 2. 22
N4 - Sensed wheels connected to EPRV 2 cannot be lifted. 21 EPRV 2 € EPRV
N5 — Wheel sensor to EPRV relationship must be maintained. N —

N6 — Pipe lengths see Appendix 2. _T_a T

Power-A (PWRA) Slave CAN (S-CAN)
connector side connector side
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System Schematics EB + 4.0 @

Full trailers

Premium EBS rear facing
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Application Notes

Key

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS

Only one indirectly controlled axle can be lifted at any time. Power-A (PWRA) Slave CAN (S-CAN)
N3 — Slave ECU is mounted to EPRV 2. connector side connector side
N4 — Sensed wheels connected to EPRV 2 cannot be lifted.
N5 — Wheel sensor to EPRV relationship must be maintained.
N6 — Pipe lengths see Appendix 2.
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w EB + 4.0 System Schematics

Full trailers

Premium EBS front facing
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Application Notes

Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS
Only one indirectly controlled axle can be lifted at any time.
N3 - Slave ECU is mounted to EPRV 2. 22
N4 - Sensed wheels connected to EPRV 2 cannot be lifted. 21 EPRV 2 € EPRV
N5 — Wheel sensor to EPRV relationship must be maintained. N E—

N6 — Pipe lengths see Appendix 2. _T_a T

Power-A (PWRA) Slave CAN (S-CAN)
connector side connector side
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Full trailers

Premium EBS rear facing
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Application Notes

Key

N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22.
N2 — Directly controlled wheels connected to EPRV's 21/22 cannot be lifted. 2M Master EBS 1M Slave EBS

Only one indirectly controlled axle can be lifted at any time. Power-A (PWRA) Slave CAN (S-CAN)
N3 — Slave ECU is mounted to EPRV 2. connector side connector side
N4 — Sensed wheels connected to EPRV 2 cannot be lifted.
N5 — Wheel sensor to EPRV relationship must be maintained.
N6 — Pipe lengths see Appendix 2.
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EB + 4.0 System Schematics

Inloader Semi trailers

Master EBS rear facing
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Application Notes
pp . | | Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22. These are used to
boost driver demand signals speed. Master ECU controls the slave ECU/Valve assemblies. 2M Master EBS 2M Slave EBS
N2 - Slave ECU is mounted to EPRV 2. Power-A (PWRA) Slave CAN (S-CAN)
N3 — Sensed wheels SA connected to EPRV 2 cannot be lifted. connector side connector side
N4 — Any axle without directly controlled wheels may be lifted subject to restrictions listed above. 21 l

N5 — Wheel sensor to EPRV relationship must be maintained.
N6 — Pipe lengths see Appendix 2.

2 fe——ckrry

22
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System Schematics EB + 4.0

Inloader Semi trailers

Master EBS front facing
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Application Notes Key
N1 — Master ECU is mounted to Electronic Pneumatic Relay Valves (EPRV's) 21/22. These are used to
boost driver demand signals speed. Master ECU controls the slave ECU/Valve assemblies. 2M Master EBS 2M Slave EBS
N2 — Slave ECU is mounted to EPRV 2. 22
N3 - Sensed wheels SA connected to EPRV 2 cannot be lifted.
N4 — Any axle without directly controlled wheels may be lifted subject to restrictions listed above. 2 £PRY

N5 — Wheel sensor to EPRV relationship must be maintained.
N6 — Pipe lengths see Appendix 2.

Power-A (PWRA) Slave CAN (S-CAN)
connector side connector side
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EB+ 4.0 Trailer Anti-lock - Recommended Tube Sizes

Dimensions of Connecting Tubes Between the Pressure Modulators and Service Brake Actuators

Plastic Tube: - Minimum Inside Diameter 9mm
Rubber Hose: - Minimum Inside Diameter 11mm

The connecting tubes or hoses length shall be less than or equal to 5 metres. In all cases the prescribed brake system
response time provisions shall be fulfilled.

Dimensions of Connecting Tubes Between the Air Reservoir and the Pressure Modulators

Integrated and Non-Integrated Systems

Plastic Tube: - Minimum Inside Diameter 12mm

In all cases the inside diameter and length of the connecting tube(s) shall ensure that the prescribed brake system
response time provisions are fulfilled

EB+ Inloader Trailer Anti-lock Configurations - Recommended Tube Sizes

Dimensions of delivery pipes and reservoirs pipes connections for Inloader Configurations are same specifications
as above. Additional pipes are added between Master and Slave ECU. These can be 8mm x1mm , 10mm x 1.5 or
10mm x 1.25mm pipes. They are used to signal each slave valve with the driver’s pneumatic demand signal. The
length is governed by response time performance test. See Appendix 1 for approved ABS configurations including
Inloader configurations.




Load Plate Data

Example data

LADEN UNLADEN
AXLE | SUSP. | PO PD P1 P2 P3 AXLE | SUSP. |P3
LOAD | PRESS. |(bar) (bar) | (bar) |(bar) |(bar) |LOAD |PRESS. | (bar)
(kg) (bar) (kg) (bar)

0.8 15 25 6.5 6.5
9000 | 5.0 0.2 0.5 1.2 2.2 6.5 3000 | 0.7 3.0

Electronic Load Apportionment Parameters

P out (bar)

min.-max.

min.-max.

min.-max.

min.-max.

p in (bar)
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Electronic Load Apportionment Input Parameters

Important Notes (refer to the graph)

Points P3, P3’, PO and PD are compulsory load plate data inputs.

Points P1 and P2 are optional laden knee points. The corresponding unladen points
are automatically calculated in the same proportion as P3 and P3".

Points P3 and P3" are both linked by straight lines to a common point at (8.0, 8.0).
This means that at control line inputs above P3x, braking force enhancement is in
effect in lower load conditions. At a control line input of 8.0 bar, the same brake force
is available irrespective of load.

Input Parameter Ranges

Point Description Min Default Max

PO Compulsory 0.0 0.2 PDx
Threshold
pressure

PD Compulsory (0.0,0.0) (0.7,0.5) (P1x,Ply)
Pivot point

P1 Optional (PDx,PDy) Not Used (P2x,P2y)
Laden point

P2 Optional (P1x,Ply) Not Used (P3x,P3y)
Laden point

P3 Compulsory (P2x,P2y) (6.5,6.5) (8.0,8.0)
Laden point

pP3’ Compulsory (P3x,PDy) (6.5,3.0) (P3x,P3y)
Unladen point

Page2/4 Appendix 3



Example Semi Trailer ‘Load Plate’

Generated by Diag++ Software

Label part number for printing the data and fitment to trailer 028 5301 09
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Example Full Trailer ‘Load Plate’

Generated by Diag++ Software

Label part number for printing the data and fitment to trailer 028 5301 09

Page4/4 Appendix 3



Haldex Brake Products Ltd

MIRA Technology Park

Lindley
Warwickshire
CV13 6DE
EB+ 4.0 authorised suspensions United Kingdom
11/07/2025
Manufacturer |Model Type Remarks
ADOC
S4107 Mechanical
ADR
KD Series Mechanical
KW Series Mechanical
KA Series Mechanical
KB Series Mechanical
KC Series Mechanical
KE Series Mechanical
Assali STEFEN
SMT Mechanical
SM Mechanical
Bartoletti
S27 MECC Mechanical
Bertoja
MSS13 Mechanical
BPW
VA Mechanical, b§Not currently available
ECO Cargo VB Mechanical, balanced
VB Mechanical
VG Mechanical Not currently available
BW Mechanical |Not currently available
GW Mechanical Not currently available
W Mechanical
Cardi
MR Mechanical
Colaert Essieux
5205, 5225 Mechanical
5265, 5285 Mechanical
5206, 5226, 5246 Mechanical
5266, 5286, 5306 Mechanical
5302, 5323, 5341 Mechanical
5362, 5383, 5401 Mechanical
5524, 5741 Mechanical
5584, 5801 Mechanical
Cometto
MA3 Mechanical
Gl Mechanical
FOURNIER
FOM2 Mechanical
FOM3S Mechanical
FOM3F Mechanical
Gigant
LK series Mechanical
GK series Mechanical
F series Mechanical
Hendrickson
HST Mechanical
Industrias Laneko S.A.L. (TRAYL-NOA)
TL series Mechanical
Gondola GTL Mechanical
KKL Brazil
(SAF Brazil)
08910183_XXF MEC 3 E Mechanical
08910193_XXH MEC 2 ED Mechanical
08910263 _XXC Mechanical
08910273_XXA Mechanical
Lecinena
411 Mechanical
Lecitrailer
SB Mechanical
Mecanizacion
SN Mechanical
Meritor
SMT Mechanical
Montenegro
051 XXXX Mechanical
Piazenza
Bl Mechanical
D2 Mechanical
Gl Mechanical
G2 Mechanical

Haldex Brake Products Ltd.

Appendix 4
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Haldex Brake Products Ltd
MIRA Technology Park

Lindley
Warwickshire
CV13 6DE
EB+ 4.0 authorised suspensions United Kingdom
11/07/2025
Manufacturer |Model Type Remarks
Prim - Ball S.A.
SB3 Mechanical
SB4 Mechanical
SB5 Mechanical
Schneider Fahrzeug-und Containertechnik Gmbh
TD Series Mechanical
TRD Series Mechanical
SAE-SMB
SMS80 Mechanical
SMS100 Mechanical
SM75 Mechanical
SM100 Mechanical
OKP21319EN1551 Mechanical
OKP31319EN1551 Mechanical
OKP21369EN1551 Mechanical
OKP31369EN1551 Mechanical
OKP10009EN1551 Mechanical
OKP21319EN1551 Mechanical
OKP31319EN1551 Mechanical
OKP21369EN1551 Mechanical
OKP31369EN1551 Mechanical
OKP10009EN1551 Mechanical
OKP21319ER1520 Mechanical
OKP21319ERRA20 Mechanical
OKP31319ER1520 Mechanical
OKP31319ERRA20 Mechanical
OKP21369ER152001 Mechanical
OKP31369ER1520 Mechanical
OKP21319CN1552 Mechanical
OKP31319CN1552 Mechanical
OKP21369CN1545 Mechanical
OKP21369CN1552 Mechanical
OKP21369CNRA4702 Mechanical
OKP31369CN1545 Mechanical
OKP31369CN1552 Mechanical
OKP31369CNRA4702 Mechanical
OKP10009CN1545 Mechanical
OKP10009CN1552 Mechanical
OKP21319CN1552 Mechanical
OKP31319CN1552 Mechanical
OKP21369CNRA4702 Mechanical
OKP31369CN1545 Mechanical
OKP31369CN1552 Mechanical
OKP31369CNRA4702 Mechanical
OKP10009CN1545 Mechanical
OKP10009CN1552 Mechanical
OKP21319CN155201 Mechanical
OKP31319CN155201 Mechanical
OKP21369CN155201 Mechanical
OKP31369CN155201 Mechanical
OKP10009CN155201 Mechanical
OKP21319CR152001 Mechanical
OKP31319CR152001 Mechanical
OKP21369CR152001 Mechanical
OKP21369CRRA2001 Mechanical
OKP31369CR152001 Mechanical
OKP31369CR152002 Mechanical
OKP31369CRRA2002 Mechanical
OKP10009CR152001 Mechanical
OKP10009CRRA2001 Mechanical
OKP21319BN1555 Mechanical
OKP31319BN1555 Mechanical
OKP21369BN1555 Mechanical
OKP31369BN1550 Mechanical
OKP31369BN1555 Mechanical
OKP2155D2N155801 Mechanical
OKP3155D2N155801 Mechanical
OKP10009BN1555 Mechanical
OKP21319BR1520 Mechanical
OKP31319BR1520 Mechanical
OKP21369BR1520 Mechanical
OKP31369BR1520 Mechanical
OKP2155D2R152001 Mechanical
OKP3155D2R152001 Mechanical
OKP10009BR1520 Mechanical
OKP2131D1N1560 Mechanical
OKP3131D1N1560 Mechanical
OKP21319DN1555 Mechanical
OKP31319DN1555 Mechanical
OKP2136D1N1550 Mechanical
OKP3136D1N1550 Mechanical

Haldex Brake Products Ltd.

Appendix 4
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Haldex Brake Products Ltd
MIRA Technology Park
Lindley

Warwickshire

CV13 6DE
EB+ 4.0 authorised suspensions United Kingdom
11/07/2025

Manufacturer |Model Type Remarks
OKP21369DN1555 Mechanical
OKP31369DN1555 Mechanical
OKP2155D2N1558 Mechanical
OKP3155D2N1558 Mechanical
OKP1000D1N1550 Mechanical
OKP10009DN1555 Mechanical
OKP21319DR1520 Mechanical
OKP31319DR1520 Mechanical
OKP2136D1R1520 Mechanical
OKP3136D1R1520 Mechanical
OKP21369DR1520 Mechanical
OKP31369DR1520 Mechanical
OKP2155D2R1520 Mechanical
OKP3155D2R1520 Mechanical
OKP1000D1R1520 Mechanical
OKP10009DR1520 Mechanical
OKZ1000A7N1553 Mechanical
OKZ1000A7N155301 Mechanical
OKZ1000A7NRP53 Mechanical
OKZ1000A7NRP5301 Mechanical
OKZ2136A4N1553 Mechanical
OKZ2136A4N155301 Mechanical
OKZ2136A4NRP53 Mechanical
OKZ2136A4NRP5301 Mechanical
OKZ2141A7N1553 Mechanical
OKZ2141A7N155301 Mechanical
OKZ2141A7NRP53 Mechanical
OKZ2141A7NRP5301 Mechanical
OKZ2150A3N1554 Mechanical
OKZ2150A3N155401 Mechanical
OKZ2150A3NRP54 Mechanical
OKZ2150A3NRP5401 Mechanical
OKZ3136A4N1553 Mechanical
OKZ3136A4N155301 Mechanical
OKZ3136A4NRP53 Mechanical
OKZ3136A4NRP5301 Mechanical
OKZ3141A7N1553 Mechanical
OKZ3141A7N155301 Mechanical
OKZ3141A7NRP53 Mechanical
OKZ3141A7NRP5301 Mechanical
OKZ3150A3N1554 Mechanical
OKZ3150A3N155401 Mechanical
OKZ3150A3NRP54 Mechanical
OKZ3150A3NRP5401 Mechanical
OKZ1000A7R152401 Mechanical
OKZ2136A4R152401 Mechanical
OKZ3136A4R152401 Mechanical
OKZ4136A4R152401 Mechanical
STU2207A_OKZ3136A4R_20240405|Mechanical

Suspensys
LF Mechanical Lub-Free - All Variants
LM Mechanical Low Mount - All Variants
SAB Mechanical Spread Axle Bar - All Variants
SAE Mechanical Spread Axle Equalizer - All Variants
SP Mechanical Single-Point - All Variants

York
YTE Mechanical

Zorzi
S6M Mechanical
S10M Mechanical
R10M Mechanical

Haldex Brake Products Ltd.

Appendix 4
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EB+ 4.0 Trailer EBS - Differential Actuation

Drum brakes

Suspension Type ABS Configuration | No. of Axles Within | Position of Sensors Axle on Which Actuation Differential
Bogie Within Bogie Differential is Applied
Air 2S/2M 3 X1X 1 up to -25mm or 1"
Air 4S/2M (SxS) 3 X12 1 up to -25mm or 1"
Air 4S/3M 3 X M S 1 up to -25mm or 1"
4S/4M X M S 3
Disc brakes
Suspension Type ABS Configuration | No. of Axles Within | Position of Sensors Axle on Which Actuation Differential
Bogie Within Bogie Differential is Applied Chamber size
Air 2S/2M 3 X1X 1 Down from 16 to 14 or
Down from 18 to 16
Air 4S/2M (SxS) 3 X 12 1 Down from 16 to 14 or
Down from 18 to 16
Air 4S/3M 3 XMS 1 Down from 16 to 14 or
4S/4AM XM S Down from 18 to 16
Notes: l- Axles within the bogie are number left to right from the front of the trailere.g. 1 -2 -3
2 - X denotes indirectly controlled wheel.
3- X denotes axle on which differential is applied. S denotes axle on which differential is applied.
4 - Number denotes ABS Side by Side configuration sensor reference.
5- 4S/3M and 4S/4M configuration channel reference; letter M denotes ‘Master ECU’ and S = ‘Slave(s) ECU’(s)




G XIpuaddy

Drum brakes

Suspension Type ABS Configuration | No. of Axles Within Position of Sensors Axle on Which Actuation Differential
Bogie Within Bogie Differential is Applied
Steel Balanced 2S/2M 3 X1X 1 up to -25mm or 1"
Mechanical
Steel Balanced 4S/2M 3 X12 1 up to -25mm or 1"
Mechanical
Notes: l- Axles within the bogie are number left to right from the front of the trailere.g. 1 -2 -3

2.

4 -

X denotes indirectly controlled wheel.
X denotes axle on which differential is applied. S denotes axle on which differential is applied.
Number denotes ABS Side by Side configuration sensor reference.




EB+ 4.0 parts list

ECU/Valve Assemblies

Ifd. Typische Bauteilbeschreibung Beispiel Varianten
Nr. Teilenummer

List | Genericpart Description of EB+ 4.0 Standard Example Variant

No. number ECU/Valve assemblies

1 842 001 xxx EB+ 4.0 Master ECU/Valve Basic 842 001 001 2M

842 002 xxx EB+ 4.0 Master Basic + Mobiliser 842 002 001 2M

3 842 003 xxx EB+ 4.0 Master Premium 842 003 001 Premium 2M (capable
of controlling slave
valve(s) for 3M/4M
system

4 842 004 xxx EB+ 4.0 Master Premium + Mobiliser | 842 004 001 Premium 2M (capable
of controlling slave
valve(s) for 3M/4M
system

5 842 005 xxx EB+ 4.0 Master Basic w/o Override 842 005 001 2M

6 842 006 xxx EB+ 4.0 Master Basic + Mobiliser w/o | 842 006 001 2M

Override
7 842 011 xxx EB+ 4.0 Master Basic Plus 842011001 2M
8 842 012 xxx EB+ 4.0 Master Basic Plus + 842012 001 2M
Mobiliser

9 842 013 xxx EB+ 4.0 Master Premium Plus 842013 001 Premium 2M (capable
of controlling slave
valve(s) for 3M / 4M
system

10 842 014 xxx EB+ 4.0 Master Premium Plus + 842014 001 Premium (capable of

Mobiliser controlling slave
valve(s) for 3M / 4M
system

11 842 015 xxx EB+ 4.0 Master Basic Plus w/o 842 015 001 2M

Override
12 842 016 xxx EB+ 4.0 Master Basic Plus + 842 016 001 2M
Mobiliser w/o Override

13 841 001 xxx EBS Slave valve 841001 001 EBS Slave ports 3

14 841001 021 EBS Slave ports 4

15 841001011 EBS Slave ports NPTF

List Generic part Description of EB+ 4.0 Crypto Example Variant
No. number ECU/Valve assemblies
1 842 101 XXX EB+ 4.0 Master Basic (Crypto) 842101 001 2m
2 1842 102 XXX EB+ 4.0 Master Basic + Mobiliser 842 102 001 M
(Crypto)

3 842103 XXX EB+ 4.0 Master Premium (Crypto) 842103 001 Premium 2M (capable
of controlling slave
valve(s) for 3M/4M
system

4 842 104 XXX EB+ 4.0 Master Premium + Mobiliser| 842 104 001 Premium 2M (capable

(Crypto) of controlling slave
valve(s) for 3M/4M
system

5 1842 105 XXX EB+ 4.0 Master Basic w/o Override | 842105001 M

(Crypto)
6 842 106 XXX EB+ 4.0 Master Basic + Mobiliser 842 106 001 2M
w/o Override (Crypto)
Page 1/14 Appendix 7




7 1842 111 XXX EB+ 4.0 Master Basic Plus (Crypto) | 842111001 2M
8 1842 112 XXX EB+ 4.0 Master Basic Plus + 842 112 001 M
Mobiliser (Crypto)
9 1842 113 XXX EB+ 4.0 Master Premium Plus 842113001 P’emmmiM ( c;vpable
of controlling slave
(Crypto) v-thIve(s) for .‘:?M /4M
system
10 842 114 XXX EB+ 4.0 Master Premium Plus + 842 114 001 Premium (capable of
Mobiliser (Crypto) controlling slave
valve(s) for 3M / 4M
system
11 842 115 XXX EB+ 4.0 Master Basic Plus w/o 842 115 001 2m
Override (Crypto)
12 1842 116 XXX EB+ 4.0 Master Basic Plus + 842 116 001 M
Mobiliser w/o Override (Crypto)
13 1841 101 XXX Slave EBS (Crypto) 841 101 001 EBS Slave ports 3
14 Slaves EBS (Crypto) 841101 021 EBS Slave ports 4

See following pages for associated parts:-
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Associated parts

Ifd. Typische Bauteilbeschreibung Beispiel Varianten
Nr. Teilenummer
List Generic part Description Example Variant
No. number
1 844 501 xxx Slave cable / extension cable 844 501 020 Slave cable / extension
cable —2m
2 844 501 050 Slave cable / extension
cable—5m
3 844501 080 Slave cable / extension
cable —8m
4 844 501 100 Slave cable / extension
cable — 10m
5 844501 120 Slave cable / extension
cable—12m
6 844501 140 Slave cable / extension
cable —14m
7 815 057 xxx CAN Hub (repeater/router) 815057 001 CAN Hub
(repeater/router)
8 844 001 xxx Pwr Cable - 7 pin EBS Pwr A to 24v 844 001 060 EB+ 4.0 Pwr to 24V
I1SO 7638 socket (straight Connector 1ISO7638 — 6m
back end)
9 844001 090 EB+ 4.0 Pwr A to 24V
1ISO7638 - 9m
10 844 001 120 EB+ 4.0 Pwr A to 24V
1SO7638-12m
11 844 001 140 EB+ 4.0 Pwr A to 24V
1SO7638-14m
12 Pwr Cable - 7 pin EBS Pwr A 844 001 160 EB+ 4.0 Pwr Ato
24V 1SO7638 - 16m
13 844 001 180 EB+ 4.0 Pwr A to
24V 1SO7638-18m
14 844 021 xxx Pwr Cable - 7 pin EBS Pwr A 844021 090 7P EBS Pwr A to 24V
I1SO 7638 Plug -9m
15 844021120 7P EBS Pwr A to 24V
ISO 7638 Plug -12m
16 844021 150 7P EBS Pwr Ato 24V
ISO 7638 Plug -15m
17 844021 180 7P EBS Pwr Ato 24V
ISO 7638 Plug -18m
18 814 022 xxx ISO 7638 extension 814022 001 ISO 7638 extension —
30m
19 844 003 xxx Pwr Cable - 7 pin EBS Pwr A 844 003 120 7P EB+ 4.0 Pwr Ato
bare wires - 12m (kit)
20 814 022 xxx ISO 7638 extension 814022 001 ISO 7638 extension —
30m
21 844 003 xxx Pwr Cable - 7 pin EBS Pwr A 844003 120 7P EB+ 4.0 Pwr Ato
bare wires - 12m (kit)
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Ifd. Typische Bauteilbeschreibung Beispiel Varianten

Nr. Teilenummer

List | Genericpart Description Example Variant

No. number

22 844 101 xxx Pwr Cable - 7 pin EBS Pwr A 844101 015 7P EB+ 4.0 Pwr Ato
bare wires —1.5m

23 844101 045 7P EB+4.0 Pwr Ato
bare wires —4.5m

24 844101 050 7P EB+ 4.0 Pwr Ato
bare wires —5m

25 844101130 7P EB+ 4.0 Pwr Ato
bare wires —13m

26 844101 140 7P EB+ 4.0 Pwr Ato
bare wires —14m

27 844101 160 7P EB+ 4.0 Pwr Ato
bare wires — 16m

28 844 111 xxx I1SO 7638 to DIN-style Connector 844111015 7P 1SO7638 to DIN-
style Connector —
1.5m

29 844111045 1ISO7638 to DIN-style
Connector —4.5m

30 844111130 1ISO7638 to DIN-style
Connector—13m

31 814 003 2xx I1SO 7638 to DIN-style Connector 814 003 201 1ISO7638 to DIN-style

H Connector—1m

32 814003 211 1ISO7638 to DIN-style
Connector—12m

33 814003 221 1ISO7638 to DIN-style
Connector—3m

34 844 121 xxx Pwr A to CAN Hub Cable 844121018 7P EBS Pwr A to CAN
Hub- 1.8m

35 844121 260 7P EBS Pwr A to CAN
Hub- 26m

36 844 311 xxx Pressure sensor cable 844 311 007 Pressure sensor cable
—-0.7m

37 844311020 Pressure sensor cable
-2m

38 844311030 Pressure sensor cable
-3m

39 844311 050 Pressure sensor cable
-5m

40 844311080 Pressure sensor cable
-8m

41 844311 200 Pressure sensor cable
—20m

42 844311 260 Pressure sensor cable
—26m

43 364 094 xxx Wheel Speed Sensor Assembly 364 094 011 Right Angle Sensor

44 364 528 xxx Wheel Speed Sensor Assembly 364 528 001 Straight Sensor
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Ifd. Typische Bauteilbeschreibung Beispiel Varianten
Nr. Teilenummer
List | Generic part Description Example Variant
No. number
45 364 540 xx Wheel Speed Sensor Assembly 364,540 021 Right Angle Sensc?r
(small gauge version)
46 364 541 x0x Wheel Speed Sensor Assembly 364541 051 Straight Se_nsor (small
gauge version)
47 1 4a1032x WABCO 4410321 S type radial (90
degrees) (right angle)
4 | 0265050 Bosch 0265 050 Radial (90 degrees)
(right angle)
4 1 s 5020 Knorr ES 5020 Radial (90 degrees)
(right angle)
50 048 6000
048 6000 Knorr 126100
51 844 401 -
X Sensor Cable Extension 844 401 020 sensor Extension
, — Cable 2m
52 844 401 030 Sensor Extension
Cable 3m
53 Sensor Extension
844 401 040 Cable 4m
54 Sensor Extension
844 401 060 Cable 6m
55 Sensor Extension
844 401 080 Cable 8m
56 Sensor Extension
844 401 100 Cable 10m
57 Sensor Extension
844 401 120 Cable 12m
58 Sensor Extension
844 401 140 Cable 14m
59 844 551 -
o CAN to Info Centre 844551005 | CANtolnfoCentre
0.5m cable
60 844551 010 CAN to Info Centre -
1m cable
61 844551 025 CAN to Info Centre -
2.5m cable
62 844 551 065 CAN to Info Centre -
6.5m cable
63 844 551 080 CAN to Info Centre -
8m cable
64 844551 140 CAN to Info Centre -
14m cable
65 041013 4xx ILAS / Colas Solenoid 041013 419 Solenoid only
66 844 521 xxx CAN Bus to Telematics CAN Bus Telematics
844521010 cable with DIN
connector to 4 pole
Aux-1m
67 CAN Bus to Telematics CAN Bus Telematics
844521120 cable with DIN
connector to 4 pole
Aux -12m
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Ifd. Typische Bauteilbeschreibung Beispiel Varianten
Nr. Teilenummer
List Generic part Description Example Variant
No. number
68 844 301 xxx Auxtob i
Auxiliary Cable 844301010 wxtobarewires
Length 1m
69 844,301 020 Aux to bare wires
Length 2m
70 Aux to bare wires
844301 040 Length 4m
71 Aux to bare wires
844301 070 Length 7m
72 Aux to bare wires
844301 100 Length 10m
73 Aux to bare wires
844301120 Length 12m
74 Aux to bare wires
844301 180 Length 18m
75 Auxiliary to Auxiliary Cabl Auxiliary to Auxili
844 331 uxiliary to Auxiliary Cable 844331 010 uxiliary to Auxiliary
(Im)
76 Auxiliary to Auxiliary Cable 844331040 Auxiliary to Auxiliary
(4m)
77 Auxiliary Y-Splitter
844 34x xxx Auxiliary Splitter cable 3x2x2 way 3x2x2 Way
844341001 (Premium Aux) F/F/F
-0.5m
78 Auxiliary Y-Splitter
- . 3x2x2 Way
Auxiliary Splitter cable 3x2x2 way 844342 001 (Premium Aux)
M/F/F—-1.25m
77 844 54X xxx Diagnostics splitter cable CAN Y-Splitter
Ax4x4 844 542 001 (M/F/F)—1.25m
CAN Y-Splitter (M/F/F)
78 CAN Y-Splitter 844541 001 CAN Y-Splitter
(F/F/F) (F/F/F)-0.5m
79 844 35x xxx . . . Push Switch Box with
Push Switch B th Auxil
ush SWItch Boxwi uxiiary 844352 070 Auxiliary Cable (Rear
Cable
mounted) — 7m
80 Push Switch Box with
844 351 070 Auxiliary Cable
(Front mounted) —
7m
81 Aux Cable with ISO
844 32
X DIN Cable 844321010 | 15170 Connector—
Im
82 Aux Cable with 1SO
844321020 15170 Connector —

2m
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Ifd. Typische Bauteilbeschreibung Beispiel Varianten
Nr. Teilenummer
List Generic part Description Example Variant
No. number
83 Aux Cable with ISO
844321030 | 15170 Connector—
3m
84 Aux Cable with ISO
844321040 | 15170 Connector—
4dm
85 Aux Cable with ISO
844321050 | 15170 Connector —
5m
86 Aux Cable with ISO
844321070 | 15170 Connector—
7m
87 Aux Cable with ISO
844321100 | 15170 Connector —
10m
88 Aux Cable with ISO
844321120 | 15170 Connector —
12m
89 Aux Cable with ISO
844322070 | 15170 Connector —
7m (alt pinning)
90 . Male to Female to
814 027 xxx DIN Splitter Cable 814027001 | - "~ '\ Oci70
Connectors—0.7m
91 DIN Splitter Cable 814028 001 | Male to Female to
814 028 xxx Female ISO 15170
Connectors—0.7m
92 814028 011 | MaletoFemaleto
Female ISO 15170
Connectors—4m
93 844 231 xxx Super Aux to DIN 844231010 | SuperAuxto DIN—
Im
94 844231060 | Super Auxto DIN —
6m
95 844 211 xxx 24N to DIN 844211020 24N to DIN —2m
96 844211040 24N to DIN —4m
97 844 201 xxx 24N -2 Core (bare wires) 844201040 | 24N -2 Core (bare
wires) —4m
98 844201060 | 24N-2Core (bare
wires) — 6m
99 844201090 | 24N-2Core (bare
wires) —9m
100 844201120 | 24N -2 Core (bare
wires) — 12m
101 844201160 | 24N-2 Core (bare

wires) —16m
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Ifd. Typische Bauteilbeschreibung Beispiel Varianten
Nr. Teilenummer
List | Genericpart Description Example Variant
No. number
102 844 271 e Super Aux — 6 Core (bare wires) 844221 040 SuperA.ux—6Core
(bare wires) —4m
103 844221060 | Super Aux—6 Core
(bare wires) —6m
104 844221090 | SuperAux—6 Core
(bare wires) —9m
105 844221120 | Super Aux—6 Core
(bare wires) —12m
166 | 844242 xxx : 6P Pwr B to DIN to 2
Super Aux Cable Y-splitter 844242001 | poleand4 pole—6m
107 844 561 xxx CAN cable (bare wires) 844561010 CAN cable (bare
wires) —1m
108 844561010 | CAN cable (bare
wires) — 6.5m
109 | 844511 xxx CAN to PC Interface cable 844511065 | CANto PCInterface
cable-6.5m
110 844511150 | CANto PCInterface
cable—15m
111 844511200 | CANto PCInterface
cable—20m
12 1 815052 xxx RCU Tyre Pressure Monitor System | 815052001 | RCY Tyre Pressure
Monitor System
113 | 042727209 WUS Tyre Pressure Monitor System 042727209 | 815052001
114 | 844 53x xxx CAN Bus cable to
4P CAN Bus cable to TPMS interface 844531012 | TPMS interface
Female FCI connector
Female FCl connector
1.2m (rear
unterminated)
115 | 844 53x xxx CAN Bus cable to
4P CAN Bus cable to TPMS interface 844532 012 TPMS interface
Female FCl connector Female FCl connector
1.2m (front
unterminated)
116 | 844 53x xxx 4P CAN Bus cable to TPMS interface CAN Bus cable to
Female FCl connector 844533 012 TPMS interface
Female FCI connector
1.2m (front
terminated)
117 | 027 526009 Blanking plug (lining wear sensor) 027526009 | Blanking plug
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