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After-Treatment System
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Application of NOx sensor: Measure the NOx concentration in the exhaust gas and send it to the ECU (or DCU) via

the CAN bus to control the amount of urea injection.



Composition of NOx Sensor
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Core components

Tools for concentration detection

Core components (developed by KET)
Composed of software and hardware

Uesd for control, signal processing, and message transmission



Composition of SCU
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Test and Verification Requirements

Measureme

function

nt 1. Accurate measurement of NOx and O, concentrations
Performance

2. Timely response to concentration changes

Determined jointly by software (excluding CAN
modules), hardware, and ceramic chips

Normal work
requirements

Protocol

Protocol 1. Vehicle ECU (or DCU) and sensor handshake
Verification

2. Correct data interpretation format

Only determined by the CAN module
in the software

® The product performance is independent of the protocol, and different models do not require repeated performance test.

® Different models only require verification of protocols.



Product Testing Items

Performance

Protocol

<

Performance test

Reliability test

Durability test

Protocol verification

e

Static accuracy test

Dynamic test

EMC test

Environmental reliability test

Engine bench emission test (engine durability)

Vehicle durability test

Laboratory test

Vehicle protocol verification
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Static Accuracy Test

Static accuracy test, testing the measurement accuracy of the test sample in a static environment.

N, gas > O,gas
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Static Accuracy Test

As can be seen from the figure below, these two samples have high measurement accuracy performance.

Probe number Environment1 Environment2 Environment3 Environment4 Environment5 Environment6
NOx Concentration Value (ppm)
KET_MY-01-29 93 293 479 983 1468 93
KET_MY-01-69 94 294 478 978 1460 94
Conti_Benchmarking 94 290 486 978 1482 94
NOx Concentration Deviation
KET_MY-01-29 -1.1% 1.0% -1.4% 0.5% -0.9% -1.1%
KET_MY-01-69 0.0% 1.4% -1.6% 0.0% -1.5% 0.0%

KET Conti (Gen3.5)

0~100ppm: +10ppm
. 100~500ppm: £10%

NOx Accuracy Requirements 500~1500ppm: +15%
1500~2500ppm: +30%

0~100ppm: +10ppm
100~500ppm: £10%
500~1500ppm: +15%
1500~2500ppm: +30%




Dynamic Test

By mounting the Kreation sample and Conti sample on the same section of the vehicle’s Exhaust pipe, compares
the NOx and O, curves of the two during vehicle operation.

The higher the curve overlap, the better the product responsiveness and dynamic measurement accuracy.

Installation

position of

Conti sample

Installation position of test sample



Dynamic Test

As shown in the figure below, KET NOx sensors have excellent dynamic accuracy and responsiveness.

MY-01-69_NOx dynamic curve

MY-01-29_NOxdynamic curve
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EMC Test

. Evaluate
Project Standard State -
Competitor 3.5 KET
Electromagnetic disturbance . o o
e .. CISPR 25 voltage method, severity level Class 3 A Qualified Qualified
characteristics - Conducted emissions
Electromagnetic disturbance . o .
. o e According to GB 34660-2017 ALSE method A Qualified Qualified
characteristics - Radiation emissions
Transient emission - Power line ISO 7637-2 Severity Level llI A Qualified Qualified
Radiation immunity - Magnetic field SO 11452-8 Severity Level Ill A Unqualified Qualified
Radiation immunity - BCI ISO 11452-4 A Qualified Qualified
Radiation Immunity - ALSE According to GB 34660-2017 A Qualified Qualified
. . Conduct fast electrical transient disturbance and slow electrical o -
Transient Immunity - Non Power cord transient disturbance tests according to 1SO 7637-3 A Qualified Qualified
Transient immunity - Power cord A Unqualified Qualified
. . Perform electrostatic immunity testing in powered mode . e
Electrostatic immunity (charged) according to 1SO 10605. A Qualified Qualified
.. . Perform electrostatic immunity testing in non powered mode . o
Electrostatic immunity (uncharged) according to 1SO 10605 C Qualified Qualified

Note: This testing standard is more stringent than the CE system standard.




Environmental Reliability Test

Evaluate
Project Standard State
Competitor 3.5 KET
-40 °C low-temperature storage and low- A
Low Temperature Test temperature operation test for 72 hours according (After the experiment is completed and Qualified Qualified
to GB/T 2423-2008 restored to room temperature)
72 hours of 85 °C high temperature storage and 96 A
High Temperature Test hours of 85 °C high temperature operation test (After the experiment is completed and Qualified Qualified
according to GB/T 2423-2008 restored to room temperature)
Temperature change test | According to ISO 16750-4:2006 C Qualified Qualified
A

Temperature/humidity (After the experiment is completed) ;

combined cycle test EElEling 1 G2 22880 2012 The overall appearance should have no g uelines
defects such as rust
Three °°t':s'°t'sehe“s"’e According to ISO16750-3:2007 A Qualified Qualified
. _ A o .
Salt spray test According to 1ISO16750-4:2006 (Gifer T cersriment s ek Qualified Qualified
Industrial solvent According to GB/T 2423.30-1999 A Qualified Qualified

resistance test

(After the experiment is completed)




Environmental Reliability Test

Evaluate
Project Standard State .
Competitor KET
3.5
Waterproof test | ~:0c0rding {0 1S016750-4:2006, IP6KIK C Qualified Qualified
requirements
Forelgn_ object Accqrdlng to ISO16750-4:2006, IP6K9K c Qualified Qualified
prevention test requirements
. A e i
Free fall test According to GB/T 2423.8-1995 (After the experiment is completed) Qualified Qualified
e There is no looseness at the wire connection;
Wire tensile PEieonditionS: The sample can work normally during the
Apply a tensile force of 80N between the P . . y 9 Qualified Qualified
strength test experiment;
connector of the sensor and the probe . . .
Meet functional status requirements: A
Flying stone condition:
Flying Stone Free fall of 100g steel ball from a height of 1.5m A o o
Test onto the sensor, producing an impact of (After the experiment is completed) Qualified Qualified
approximately 1.5Nm, 60 impacts per point




4-Durability Test

KET BHRIS



Engine Bench Emission Test

Diesel engine China VI (Equals to Euro VI) emission test result.
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AVL gas analyzer & engine bench test WHTC Test Cycle Data WHSC Test Cycle Data
China VI Germany China VI
WHTC Emission KET Germany G3.5 WHSC Emission KET
Limitation G3.5 Limitation
NOx (g/kWh) 0.113 0.121 0.46 NOx (g/kWh) 0.216 0.297 0.4
THC (g/kWh) 0.034 0.021 0.16 THC (g/kWh) 0.014 0.016 0.13
CO (g/kWh) 0.019 0.019 4 CO (g/kWh) 0.022 0.022 4

PM (g/kWh) 0.002 0.001 0.01 PM (g/kWh) 0.001 0 0.01



Vehicle Durability Test

From 2022 to 2024, KET has gradually equipped over ten LD trucks (with China VI emission standard, equals to Euro 6) with
KET NOx sensors and continuously track driver usage:

Vehicle License Engine Accumulated
plate 9 Engine model Mount time verification
brand brand "
number mileage
JAC ZAV80F5 Quanchai Q25-152E60 2022 98469.62 km
Beijing Foton  j#TAW5A16 Cummins F2.8NS6B150 2022 79922.5 km
Beijing Foton EIBQ95TE2 Cummins F2.8NS6B150 2022 81223.88 km
FAW HTEUVIBGE Yunnei D25TCIF1 2022 25873 km
FAW HFES689W / / 2022 39846 km
SINOTRUK HTAB9Y5C Weichai WP2.3NQ130E61 2022 97518 km
DFM HTAX076E Quanchai Q23-115E60 2022 93317 km
Shacman o
Light Truck HAL56Z8 Weichai WP2.3NQ130E61 2023 3089.62 km
Howo HTEX319T Yunnei / 2023 60976 km
DFM HTAB805R Quanchai Q23-136E60 2023 76246 km
Shacman ZAM83E5 Yunnei D25TCIF1 2023 45570 km

FAW #AG3885 Bowei CABDLD-25E6 2024 Newly installed




Vehicle Durability Test

Durability testing (cloud data tracking)

* Implementation method: Install a Tbox monitoring box on a vehicle equipped with a KET nitrogen oxygen sensor, which
can monitor the vehicle real time transmission of dynamic data to cloud platform (Zlink) .

» Testing and tracking LD trucks : LD trucks with China VI emission standard .

+ Expected life cycle of KET NOx sensor : 5000h-7000h. o
Tbox monitoring box

The ZLink remote service platform can monitor real-time vehicle dynamic
data, mainly including front and rear NOx concentration data and fault code
information. KET engineers can record and analyze relevant data to verify

the long-term durability of sensors.




Vehicle Durability Test

Cloud platform interface
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Vehicle Durability Test

Vehicle brand License plate number Engine brand

Accumulated

Loading time verification mileage

Engine model

DFM ATAX076E Quanchai

2022 93317 km

Q23-115E60

Testing accuracy before loading (December 2022)

Testing accuracy after loading 93000 kilometers (December 2023)

Probe number  100ppm 300ppm 500ppm  1000ppm  1500ppm Probe number 100ppm  300ppm 500ppm  1000ppm  1500ppm
0KM10060026  96.5 275.8 462.7 909.2 13761 Accuracy change  OKM10060026 84.7 248.7 412.4 871 1343.7
0KM10060018  98.3 285.6 485.4 939.6 14117  afterdriving 93000 110060018 88.1 268.3 438.7 901.8 1396.3
Benchmark kilometers
sample 101.84 281.87 471.52 93512  1408.66 Benchmark sample  98.91  274.76 444.91 93159  1407.24
Precision deviation Precision deviation

0KM10060026 5.3 2.2% -1.9% -2.8% 2.3% 0KM10060026 14 -9.5% -7.3% -6.5% -4.5%
0KM10060018 35 1.3% 2.9% 0.5% 0.2% 0KM10060018 11 2.3% -1.4% -3.2% -0.8%

The above KET NOx sensors have not added any aging correction strategy, and although the accuracy has significantly decreased after driving

93000 kilometers (without faults), it still meets the level of After loading installation.
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Vehicle Protocol Verification

(®Obtain the original factory sample of _ ikt L
this model _ 7| Bt L€l
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(®Develop based on interpretation,
and complete the testing in the
laboratory

status of the modelto «———
"Tested"

Change the development
status of the modelto «——— @ Verified through vehicle
"Verified" mounting testing




Vehicle Protocol Verification

Two criteria for passing the protocol verification test:

1. Installed on the vehicle, there is still no malfunction after several

driving cycles;
The definition of a driving cycle: powering on, starting, accelerating, maintaining a high

speed for a certain period of time, decelerating, turning off the engine, and powering off.

2. Passed the after-treatment cycle test (only some vehicles have it).

Either method can prove the correctness of the protocol.

The right figure shows Scania's SCR testing program, which can be used

for dynamic performance test and protocol verification of NOx sensors.
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R&D Process System

International advanced

Strategy Development |

# Rational Doors
» EQ MADIS
»dSPACE MicroAutoBox

)

llvll

Strategy Verification

» Bench
» Engine
» Vehicle

#Rational ClearQuest
» Word /Visio

Implementation
» Sunulink / Stateflow
» Mathworks Embedded Coder
» Rational ClearCase (SVN)
» WindRiver
» Build Foge
» GUN Make

:

 Ea) G

process development, CMMI quality assurance system.

?lvzzuq.:-nu%n@n%n@mnmmﬁ:nmnﬂsmnm%nm

Standard CMMI Apprassal Method for Process Improvement (SCAMPI A) was conducted from May 6 to May 11, 2020
in accordance with the CMMI Instiute’s Capafility Matunity Model Integration for Development, Version 1.3

Quoli’ry 2 :

\
SRS ERERAT ;
BiEFERITR
Fully satisfies the goals of the
Defined Level
of Process Maturity. and is therefore assessed as:

CMMI-DEV ML-3

Appraisal [D: 6352
Issue Date:  05/11/202
Lxpire Date: 05/11/2023

Jim ¥ Hu. Cervified CMMI HMLA/Tn.
D No. 0600790-02 Emasl: Jim_¥ Hudyahoo.com

-J cMMI
Institute
Partner

CMMI is registered by the CMMI Inetinate of the LS. Patent snd Trademark Offce.
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System Certification

B e T U P AP —————

Certificate

Standee IATF 16949 2!)16
(18t acton, 2016-10-01

Certificate Registr. No. 01111 2032701

IATF Certificate No. 0442145

Gertificate Holdar: Zhsjiang Kreation Electronic Technology Co., Lid.
2 Floor, Buiding No. 7. 1888 Daishan Road, Wuxing District,

Huzhou City, 313008 Zhejiang, P. R. China

Seope: Design and Manufacturing of Engine Intelligent Sensor and
Sensor Control Unit

Proof has been furnished by means of an audit that the
requirements of [ATF 16948:2016 are met.

Validity The certificate is valid from 2022-01-25 until 2025-01-24.

Release date: 2022-01-25 —
TOV Rimi

Z4R0aMC 01003

A TOVRheinland®

Precisely Right.

WAW.IUY.com

TUV IATF16949

inland Cart Gk
Am Graen Stain - 57405 Kein

Vehicle
Certification
Agency

ZC
HA

Conformity of Production
Compliance Statement

VCA as the Type Approval Authority for the United Kingdom has conducted an assessment
of the quality systems and the relevant centrol plans to verify Compliance with

« Schedule 1 of Revision 3 of the March 1858°

This Compliance Statement is issued to:

gy Co., Ltd.
2nd Floor, Building No.7, 1888 Daishan Road
Wuxing District
Huzhou City, 313008
Zhejiang Province
PEOPLE’S REPUBLIC OF CHINA
Date of Issue: 04 July 2022 Areas assessed: See Annex
Date of Expiry: 03 July 2025 Clearance Scope: See legislation table
Registration Number: CCA570352 Vehicle Categories: Not appiicable
Vehicle CategonyComponent Range: Manufacture of NOx Sensor

Assembly sites: See overleaf Planned date of monitoring visit: 3 Months.

Prir to Expiry of Clearance

Signed for and on behalf of Vehicle Certification Agency

By authority of the Chief Executive

Stz out what daes not apply:

COP-ECL-3Rev 3 UK and ECE M.N,0 Complisnce Statement

E-Mark certificate

SZUTEST

c € CERTIFICATE
ATTESTATION OF CONFORMITY
prigesn e

A up (please. see the DOC by

ANNEX IV of EMC DIRECTIVE 2014/30/EU

EN61326-1:2013
L

2nd Fioor. Bulking No. 7, 1288 Daishan Foad, Wuning Distict, Huzhou Gty
Zhoiang Province. P R China

Mox Sensar
MXC3D saries

6302022
sa0207

STUTEST UYGUNLUK DEGERLENDIRME A 5.

Szutest.com.tr

CE certificate



Smart Factory

B Annual capacity: 200,000pcs, two shifts.

TUVRheinland

B |IT management platform: ERP+MES+WMS Cennirio |

E LY B
B All smart testing equipments are self-developed %gﬁ%*%;ikj%{;éﬂ

6.Flipping and
orotective cover
installation

7. Laser welding of
outer protective
tube

18, Lower packaging

5. Manual fecding,
final pressing, and
fiveting

8Air tightness and
chip function testing

9.Installation of
Ceramic Chips and 16.PCB spot welding
Clamps

10.Welding of outer
sleeve pressing
machine

17. Rear cover
gluing and pressing

4pre pressing and
flipping

15.Code scanning

3.Base Assembly and calioration

2.Manual feeding
and image detection

11.Quter sleeve
closure

14.shell pressing
and drying

d
“ ‘j e coding ilf;""‘;::”

1.Welding of base
and protective tube

Automatic detection Automatic production line Automatic offline Manufacture Process



Product Certification

Third-party test report
p B " 1211':5":5'.-& C‘!;\T;g “mﬁ
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g _ .5: éﬁ {')]!J *E_ le‘:_ : . +" fD” %Ii x_—l_tt_ Test Report

1 : S - 5 TEST REPORT

:‘ | | \'_:u wmnw " [ i:u,g‘ Cliar e g Tis o ik

; I . l @

é ..G e o

EMC/COP European Union ECE R10 (E-mark) 100%
EMC Institute qualificated by CNAS European Union EN IEC61326(CE) 100%
EMC and Institute qualificated by CNAS China OEM Standard( VS Conti) 100%
Environmental
Reliability

EMC self declaration UK UKCA



7-lmportant Customer

KET BHRIS



Customer
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Customer Audit

Customer Product Market Comments State
. EGTS (Exhaust Gas . . ) Supplied for three years,
YuChai I e — OEM Chinese top3 Engine manufactory -OEM nearly 200000 sets
Under development, mass
Niterra Smart Oxygen sensor OEM NTK Ceramic + KET SCU production by the end of
2024
. Supplied for one year,
Dinex NOx sensor OEM nearly 10000 sets
. OEM and Supplied for three years,
Eminox NOx sensor Aftermarket nearly 20000 sets
Dorman NOx sensor Aftermarket _Completed f_a_ctory el
in the durability test
Vierol NOXx sensor Aftermarket Complete factory audit
YuChai NOx sensor Achievement 97% Chinese top3 Engine manufactory -OEM Cempit f?‘Ct°!'y el
sample testing in progress
YTO GROUP NOx sensor OEM Chinese top2 farm machinery manufactory -OEM Sample testing in progress
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