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KRIWAN INDUSTRIE-ELEKTRONIK

SOLUT

ONS FOR
MACHINE PROTECTION

For more than 50 years, KRIWAN has been providing protection
systems for a wide range of machines and plants—especially for
rotating equipment such as pumps and compressors.

Our products protect machines against downtime and overload. At the same time,
our innovative systems provide insight into operating data. The app developed by
KRIWAN enables fast, targeted fault and condition diagnostics on site. By

integrating into the plant control system, continuous monitoring of plant condition

is possible.

With deep technical expertise and an above-average commitment to quality, we
help our customers operate their machines and plants safely and reliably. That’s
why we are a global leader in electronics and sensor technology, including
solutions for refrigeration compressors, electric motors, and industrial weather

measurement technology.

In addition to KRIWAN Industrie-Elektronik GmbH with international subsidiaries,
the KRIWAN Group also includes KRIWAN Testzentrum GmbH and Birkholz

Elektronische Gerate GmbH.

STANDORTE KRIWAN

INDUSTRIE-ELEKTRONIK
Germany // 1968
France /1 1999
Austia /12001
China /12005
s // 2006
Ctay /2012

KRIWAN
TESTZENTRUM

Testing, certifications, and qualifications
in the areas of electromagnetic compati-
bility and environmental simulation are
key parts of the service portfolio. This
enables KRIWAN Testzentrum to ensure
that products operate reliably even
under real-world and extreme operating
conditions—and that applicable
standards are met.

BIRKHOLZ ELEKTRO-
NISCHE GERATE

In the areas of electronics development
and electronics manufacturing, Birkholz
offers a comprehensive range of services
with flexible solutions for both small-
batch and high-volume production. The
focus is on power electronics and E2MS
services—from development and layout
to prototyping and the series production
of complete electronic assembilies.

YOUR BENEFITS

100% testing
for maximum safety

SAFETY, THAT PAYS OFF!

TEMPERATURE SENSORS
FOR MOTORS & SYSTEMS

KRIWAN temperature sensors—engineered for maximum operational
reliability.

The temperature sensor in the motor determines the safety of a major investment. If it fails
or delivers unreliable readings, the result can be overheating, downtime, and costly motor
damage. Because the sensor is essentially “baked into” the motor and can hardly be repla-
ced, quality is non-negotiable.

KRIWAN develops and manufactures temperature sensors for customers with the highest
requirements for operational reliability.

Experience and know-how trusted by global market leaders.

Since 1992, KRIWAN has been manufacturing temperature sensors for motors, compressors,
and machinery. Today, we supply machine builders and global market leaders worldwide with
solutions that run reliably in series production for many years.

Our long-standing experience in motor protection and application engineering goes into every
new development — from sensor type and design to configuration for the specific installation
location.

Fully automated
manufacturing for the
highest sensor quality

For virtually any
installation location

kvl
Broad product portfolio for

reliable temperature
monitoring

Demanding sensor
combinations

KRIWAN sensors available
as custom designs
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FOR MAXIMUM SAFETY
100 % TESTING

Every sensor is tested - no component leaves the
line untested.

Embedded inside a motor, every temperature sensor is a critical
component - if it fails, the entire drive can come to a standstill.
That’s why at KRIWAN, no sensor leaves production without
being tested. Our PTC single and triple sensors are manufactu-
red in a fully automated process and comprehensively tested
right on the line. This ensures you can rely on every single
sensor.

AUTOMATED MANUFACTURING +
INTEGRATED END-OF-LINE TESTING

Thanks to our many years of experience in fully automated
production of PTC single and triple sensors, we have establis-
hed a manufacturing process that combines quality and

efficiency. This is reflected in several key features:

= Fully automated manufacturing of PTC sensors
= Integrated end-of-line testing of every sensor

= High reproducibility from sensor to sensor and from
batch to batch

What is tested?

0 High-voltage test: AC 2,5 kV
Resistance test

Thermal response time<5s
Pull test: 10 N for 10 s

Long-term tests: 30 V for 1.000 h

QA3

UL certification up to 150 °C NAT

FULLY AUTOMATED

In a fully automated manufacturing process, all key steps — from assembly
through final test — are carried out under defined, reproducible conditions.

This minimizes sources of error and ensures consistently top-level product
quality.

AUTOMATED MANUFACTURING FOR
HIGHEST SENSOR QUALITY

PRODUCTION Our own PTC production line - optimized for decades,

MlLESTON ES and since 2026 expanded with a new line for PTC sin-
gle sensors.

1988-1989: For more than three decades, KRIWAN has relied on in-house, fully
. automated sensor manufacturing. As early as 1988-1989, our
Development of the first . ) )
PTC line at KRIWAN founder, Mr. Kriwan, and his team developed the first PTC manufac-
turing system — a technological milestone that still forms the
foundation of our expertise today.

This continuously refined technology is nearly unique worldwide:
1992: a fully automated process that ensures maximum reproducibility and

consistently high quality at every production step.
First full year of PTC line operation

NEW PRODUCTION LINE FOR
PTC SINGLE SENSORS

New capacity, same quality - the new PTC
single-sensor line

2025:

Two new micro-welding systems

To meet growing demand, we commissioned a new production line
in 2026 specifically for PTC single sensors built to the latest indust-
rial standards.

BY THE END OF 2025:

More than 40 million
PTC sensors produced = Fully automated line for PTC single sensors
= Designed for high volumes with consistently high quality

= Foundation for additional capacity and short lead times
2026:

New production line for PTC
single sensors commissioned

Going forward, all PTC single sensors will be produced on this new
line with the same high standards our customers have associated
with KRIWAN for decades.

EXPANSION OF PRODUCTION EQUIPMENT: WELDING AUTOMATION

In addition to the new PTC line, we are investing in modern Q In-house welding system for reliable connections
interconnection technology. With our welding system, we between sensor and lead
create robust, reproducible terminations — ideal for tempera- O S TE T e DT TR

ture sensors in demanding applications.

This ensures that not only the sensing element, but also the
electrical connection is durable, reliable, and ready for series Q High mechanical robustness, e.g. under vibration and
production. temperature cycling

processes
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FOR VIRTUALLY ANY
INSTALLATION LOCATI

From the motor housing and windings to bearing
locations and piping - KRIWAN offers the right sensor
solutions for a wide range of installation points.

In motors, compressors, and machinery, there are many critical
points where temperature must be monitored reliably: directly in the
windings, at the housing, at bearing locations, or in media and
piping. Each installation point has its own requirements for design,
mounting, temperature range, and mechanical durability.

With our broad portfolio and custom development expertise, we
deliver temperature sensors that can be precisely adapted to
virtually any installation location.

TYPICAL INSTALLATION LOCATIONS:
MOTOR WINDINGS

Embedded directly in the stator to capture the true winding tempera-
ture and reliably protect the motor from overheating.

MOTOR HOUSING AND BEARING AREA

Screw-in and surface-mount sensors for monitoring housing or
bearing temperatures - rugged and easy to install.

COMPRESSORS AND PUMPS

Sensors for monitoring compressor and pump temperatures,

designed for pressure, vibration, and environmental influences.

PIPING AND MEDIA

'\.___//_\' Screw-in or immersion sensors for checking media temperatures in

\-._/'_-\ cooling, oil, or process lines.

CONTROL CABINETS AND AMBIEN

Sensors for monitoring cabinet or ambient temperatures as part
of a comprehensive protection concept.

Lt o ey From industrial applications to demanding research projects, our
PRODUCT WEBSITE

- various types of temperature sensors deliver not only accurate
Of 0] : "
b= readings, but also unmatched versatility.
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The product portfolio of KRIWAN temperature sensors.




FOR RELIABLE TEMPERATURE MONITORING
BROAD PRODUCT PORTFOLIO

PTC, NTC, Pt100, and Pt1000 sensors: versatile solutions for many
applications.

Temperature monitoring isn’t one-size-fits-all. Different applications require very different
measurement ranges, designs, installation conditions, and response dynamics.

KRIWAN offers a comprehensive portfolio of temperature sensors for motor windings,
housing temperature, and high-accuracy applications covering many typical use cases
right out of the box.

PTC PTC

PT100 / PT1000 AMS - ADVANCED
SCREW-IN SENSORS WINDING SENSORS NTC AMS MOTOR SCALING
Max. operating voltage 30V Max. operating voltage 30V Rec. measuring current DC 1-3 mA Max. operating voltage Max. operating voltage 30V KRIWAN AMS sensors go beyond
Rated response temp. 60 °C - 180 °C Rated response temp. 60°C-180°C Sensor resistance at 0 °C 100Q £0,1Q Max. power dissipation Rated response temp. 70 °C /100 °C or conventional temperature sensors.
NAT tolerance +5K NAT tolerance +5K Insulation test AC 2,5kV 80°C/110°C When used with KRIWAN diagnostic

Nominal resistance R, | .
devices, they detect critical tempera-

ture trends early.

Custom NTC selection available. Cold resistance R, <400 Q Instead of simply shutting down, the
Thermal response time <5s focus is on monitoring and diagnostics.

We achieve this through:

NAT tolerance +5K

Cold resistance R, <100 Q Cold resistance R, <100 Q /<300 Q Permissible ambient temp. T, -50°C < T, < +200 °C

Thermal responsetime <5s Thermal responsetime <5s

Insulation test U,=15kV~ Insulation test U,=25kV

Approval uL Insulation test 2,5kV ~

Pt100 is relevant wherever precise tempera-
Test basis DIN VDE V tures are required and standards or existing

0898-1-401 systems explicitly specify it, while Pt1000 is
ideal for rugged motor and machinery
applications, even when cable runs are
somewhat longer.

= a specially adapted characteristic
curve for a sensitive response to
rapid temperature rises,

Test basis DIN VDE V
0898-1-401

and

= a design optimized for use with
KRIWAN diagnostic devices to derive
warning levels, trends, and rates of
rise.

This enables proactive temperature
management and predictive monitoring
of your electric motors and machines.

That's why our customers trust KRIWAN:

O OEM specialist for custom Q Deep sensor expertise and O Structured development process
solutions proven quality through to series production
KRIWAN has been working for many KRIWAN offers extensive sensor know- KRIWAN consistently takes projects into
years with international machine how, backed by in-house development, series production using a clearly defined
builders and global market leaders, in-process production testing, and a testing process: application check, concept,
developing customized temperature center from application evaluation through prototype phase (lab, field test, test
sensors specifically for series 100% end-of-line testing. center), through SOP with PPAP/EMPB
production projects. and coordinated delivery schedules.

In the motor winding




DEMANDING

SENSOR COMBINATIONS

Modern drives need more than just an “On/Off”
signal.

Often, winding, housing, and media temperatures must be
monitored simultaneously, sometimes using different sensing
technologies.

With PTC+ sensor combinations, KRIWAN offers solutions that
combine safe shutdown and precise temperature monitoring in
a single concept - ideal for demanding motor and
machinery applications.

FAIL-SAFE SHUTDOWN AND MEASU-
REMENT IN ONE SENSOR: PTC+

The PTC+ sensors developed by KRIWAN combine two
functions in one component:

= PTC element for proven, reliable shutdown in
overtemperature conditions

= NTC or Pt100/Pt1000 element for continuous temperature
measurement

This reliably protects the motor from overheating while providing
a continuous temperature signal at the same time.

The system can be actively controlled and monitored — critical
trends are detected early, and countermeasures can be taken
before a shutdown becomes necessary.

KRIWAN SENSORS ALSO AVAILABLE AS

CUSTOM DESIGNS

For applications with special requirements,
KRIWAN delivers tailored sensor concepts in
addition to standard products.

Standard products are a good starting point, but they are often
not enough for demanding applications. What matters then is
the installation situation, temperature range, response behavior,
and electrical design — combined with deep motor protection
know-how.

That’s why, alongside a broad standard portfolio, KRIWAN also
offers custom sensor developments which are manufactured in
an automated process and fully tested in-line.

Combined with our INT69 series trip and diagnostic devices,
this creates complete motor protection and monitoring solutions
from a single source.

WHAT WE PROVIDE AS CUSTOM
SOLUTIONS:

Customizing designs (e.g., screw-in, winding, surface-mount,
and potted sensors)

Customizing temperature ranges and curves

Selecting cable length, connectors, and insulation materials for
specific environmental conditions

Integration into existing systems, e.g. PTC+ combined with
motor protection devices or monitoring systems

High in-house manufacturing depth (soldering, welding,
potting) for mechanically and electrically rugged sensors for
demanding applications

DIAGNOSIS
ON SITE

KRIWAN MOTOR PROTECTOR
INT69° DIAGNOSE

Over its more than 50-year history, the KRIWAN INT69® brand
has become the industry standard for protection and moni-
toring. Proven and reliable, the INT69® motor protection relay
with diagnostics protects against unwanted conditions such
as excessive motor temperature, insufficient power supply, or
incorrect system commissioning.

Its diagnostic capability enables data readout and fast trouble-
shooting via the KRIWAN INTspector App.

INTSPECTOR® APP

The KRIWAN INTspector®
App enables fast, targeted
on-site fault and condition
diagnostics. Using a gateway,
you connect the KRIWAN
diagnostic device to the app
— giving you access to all key
operating data.

KRIWAN

CONNECTION

\

KRIWAN

INTspector®

DIAGNOSIS DEVICE VIA GATEWAY APP

INT69® PYF Diagnose
PREMIUM

INT69® F Diagnose
BASIC

INT69® motor protection relay




KRIWAN
Industrie-Elektronik GmbH

Allmand 11
74670 Forchtenberg
Germany

. +497947 822 0
& +49 7947 7122

info@kriwan.com

KRIWAN Industrie- Kriwan France SARL

Elektronik Austria GmbH Activillage Tranche 1

Leopoldstrasse 39 9 Allée des Tulipiers

6020 Innsbruck 69500 Bron

Austria France

. +43 512 273431 . +33437451919
info@kriwan.at kriwan.france@kriwan.com
Kriwan Italia S.R.L. Kriwan China

c/o Olimpia srl Unit 1305A, 13th Floor,

Via delle Industrie 4 Area 101, Floors -3 to 24,

1-26835 Crespiatica Building 5, No. 19 Dongfangdong
Italy Road, Chaoyang District,

Beijing 100600,
China

. +86 (10) 6590 0696
kriwan.china@kriwan.com

. +39 3762 6274 90
kriwan.italia@kriwan.com

kriwan.com

Kriwan Americas Inc.

470 Windsor Park Drive
Dayton, OH 45459
USA

e +1937-432-9249
kriwan.americas@kriwan.com

Kriwan Industria Eletronica
do Brasil Importacao

e Exportacao Ltda.

Av. Brig. Faria Lima, 2.369 cjto.
315 - Jdm. Europa

01452-000 Sao Paulo - SP
Brasil

. +5547 98824 0954
kriwan.brasil@kriwan.com.br




