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1 Document structure

1 Document structure

11  Conventions

Information having special significance is emphasized in this documentation using icons, typog-
raphy or wording.

1.1.1 Emphasizing notes

The following icons identify notes:

A Hazard type (for example, WARNING): Triangular icons identify the hazard degree in
warning notes.

A Hazard type (for example, electric shock — dangerous voltage): Triangular icons iden-
tify the hazard type in warning notes.

Note: Additional information to improve understanding.

_‘?’_ Tip: Additional information to optimize the sequence of operations.

7WN

1.1.2 Typographical emphasis of paragraphs

The following typographical emphasis identifies paragraphs with a special function:

> Identifies an instruction.

< Identifies an expected reaction.

v Identifies an unexpected reaction.
| Identifies a bullet point.

1.1.3 Typographical emphasis of words

The following typographical emphasis identifies words with a special function:

(1) ‘ Identifies an item number in a figure.

- ‘ Identifies a cross reference to a page, a figure or a document.

SAFEONE DN3PW2 1



1 Document structure

1.2  Your opinion is important to us!

We do our best to supply you with complete and correct documentation for the product. If you
have suggestions for improvement or notes for us please let us know. Send your remarks to the
email address below.

Email: info@dina.de

SAFEONE DN3PW2 2



2 Safety

2 Safety

2.1 Warning notes

2.1.1 Function of warning notes

Warning notes are to warn against hazards in handling the product. The hazards are classified,
named, described and supplemented with notes about avoiding them.
= [f there is a warning note preceding a list of instructions, the hazard exists during the en-
tire activity.
= |f there is a warning note immediately before an instruction, the hazard exists for the
next step.

2.1.2 Structure of warning notes

All warning notes are identified using a signal word and a warning icon. The combination of the
signal word and the warning icon determines the degree of the hazard.

A HAZARD

For an imminent hazard that leads to severe bodily injuries or death.

A WARNING

For an imminent hazard that may lead to severe bodily injuries or death.

A CAUTION

For a possibly hazardous situation that may lead to bodily injuries.

{II} CAUTION

For a possibly damaging situation that can lead to damage to the product or proper-
ty in its vicinity.

% CAUTION

Warning against a hazard that can result in environmental damage.

SAFEONE DN3PW2 3



2 Safety

2.1.3 Hazard icons

Note

The warning icon can be supported by an additional hazard icon that symbolizes
the hazard type. This is to draw the attention of the reader.

Hazard icons are displayed as triangular icons in the context of a warning note. The following
hazard icons are used in this documentation:

A Electric shock — dangerous voltage!

2.2 Personnel qualifications

DINA Elektronik GmbH differentiates between specialists having different training for performing
work on the product. The required minimum qualifications in each case are specified for each
task and are defined as follows:

2.2.1 Electrician

Specialist who installs, maintains and repairs the electrical system of the product. A specialist is
someone who, based on his technical training, possesses knowledge and experience, is familiar
with the pertinent regulations, who can assess the tasks assigned to him and who can therefore
recognize possible hazards.

Note

For assessing the technical education, several years of activity in the appropriate
occupational area may also be used.

— DIN VDE 1000-10 Requirements for persons working in the field of electrical
engineering.

2.2.2 Electrical systems designer

A specialist who designs the electrical system and the product. A specialist is someone who,
based on his technical training, possesses knowledge and experience, is familiar with the perti-
nent regulations, who can assess the tasks assigned to him and who can therefore recognize
possible hazards.

Note

For assessing the technical education, several years of activity in the appropriate
occupational area may also be used.

— DIN VDE 1000-10 Requirements for persons working in the field of electrical
engineering.

SAFEONE DN3PW2 4



2 Safety

2.3 Intended use and misuse
The product was developed exclusively for the purpose described here. Compliance with the
information contained in these operating instructions is mandatory.

= The SAFEONE DN3PW?2 safety relay monitors the three phases of the supply voltage of
an electrical system with regard to the phase relationship and peak value.

Any other use or one extending beyond that specified here is considered misuse.
If the product is

= misused,

= incorrectly maintained or

= incorrectly operated,

the manufacturer accepts no responsibility for any resulting damage. The user alone bears the
risk in this case.

24 Documentation

The operating instructions contain instructions for handling the product safely, correctly and effi-
ciently. Work exactly according to the instructions of these operating instructions to avoid haz-
ards, to reduce repair costs and downtimes and to increase the reliability and service life of the
product. You must have read and understood the operating instructions.

@ » Before you work with the product, read the operating instructions belonging to
the product.

» Always keep the operating instructions where the product is being used.

2.5 Safety regulations

You must comply with the safety regulations listed below. If you do not comply with these safety
regulations or use the device improperly, DINA Elektronik GmbH assumes no liability for any
resulting injuries to personnel or damage to property.

= The product may only be installed and commissioned by an electrically qualified person
or a person instructed and schooled. This person must be familiar with these operating
instructions and the applicable regulations with regard to occupational safety and acci-
dent prevention.

A WARNING

Hazards to people and material! Noncompliance with regulations may result in
death, severe bodily injuries or extensive property damage.

» Obey the VDE, EN and local regulations in particular with regard to safety pre-
cautions.

= |nstall the device with the distances required by DIN EN 50274, VDE 0660-514.
» During transport, storage and operation, comply with the conditions of EN 60068-2-1, 2-2.

SAFEONE DN3PW2 5



2 Safety

» Install the device in a control cabinet having at least a protection rating of IP54. Otherwise,
dust and moisture may impair the functions. The device must be installed in a control cabi-
net.

» Make sure there is an adequate protection circuit on the output contacts in the case of ca-
pacitive and inductive loads.

» Comply with the information in the general technical data.

Note

You will find detailed information in the section — Technical data.

Electric shock — dangerous voltage! During operation, switching equipment car-
ries a dangerous voltage.

A WARNING

» Never remove protective covers of electrical switching equipment while in oper-
ation.

» Replace the device after the first fault.

E » Dispose of the device in accordance with the nationally valid environmental

regulations.
—

2.5.1 Retrofitting and modification

= Unauthorized modifications void all warranties. This may create hazards leading to se-
vere injuries or even death.

2.5.2 Basic safety regulations

You must comply with the safety regulations listed below. If you do not comply with these safety
regulations or use the device improperly, DINA Elektronik GmbH assumes no liability for any
resulting injuries to personnel or damage to property.

= The product described here was developed to perform control and monitoring functions
as part of a complete system.

= The complete system is built using sensors, analysis units, signaling units.

= The manufacturer of a system or machine is responsible for ensuring the overall func-
tion.

= Test and document the effectiveness of the implementation within the complete system.

= DINA Elektronik GmbH is unable to guarantee the characteristics of a complete system
that was not designed by it.

= DINA Elektronik GmbH assumes no liability for recommendations provided or implied
by the following description.

SAFEONE DN3PW2 6



2 Safety

= No new guarantee, warranty or liability claims exceeding the general delivery terms of
DINA Elektronik GmbH may be derived based on the following description.

= The physical environmental and operating conditions at the installation location of the
product must correspond to the EMC section of DIN EN 60204-1 to avoid EMC disturb-
ances.

= |f hardware-based outputs are used, the safety function must be performed once per
month for Performance Level (e) or once per year for Performance Level (d).

2.6 Working on live parts

WARNING

Electric shock — dangerous voltage! Touching live components may result in the
A severest injuries, and may even be fatal in certain circumstances, due to electric
shock.

» Never assume that a circuit is deenergized.

» Always check a circuit for safety reasons! Components that are being worked
on may only be live if it is expressly required.

» For all work, you must obey the accident prevention regulations (for example,
DGUV V3 (German accident prevention regulations) and VDE 105).

» Only use suitable tools and measuring equipment that are in working order.

SAFEONE DN3PW2 7



3 EU Declaration of Conformity

3 EU Declaration of Conformity

DIUA

Original EG-Konformitatserklarung

(gemaf der Richtlinie 2006/42/EG, Anhang Il, 1A)

Original EC-Declaration of Conformity

(according to Directive 2006/42 / EC, Annex II, 1A)

DINA Elektronik GmbH
Esslinger Str. 84
72649 Wolfschlugen
Deutschland

Wir erklaren, dass das folgende Produkt allen einschlagigen Bestimmungen der Richtlinie
2006/42/EG entspricht.
We declare, that the following product fulfils all the relevant provisions of Directive 2006/42/EC.

SAFEONE DN3PW2 Sicherheitsschaltgerét zur sicheren Drei-
Sicherheitsschaltgeréat Phasenuberwachung

Safety device safety module for safe three phase monitoring .
ID-No.: 33PW10

2014/30/EU  EMV-Richtlinie/ EMC-Directive
2011/65/EU  RoHS Richtlinie/ RoHS-Directive

DGUV Test Reg.-Nr./No.: ET 25036
Pruf- und Zertifizierungsstelle,

Elektrotechnik

Fachbereich Energie Textil

Elektro Medienerzeugnisse

Gustav-Heinemann-Ufer 130

D-50968 Kéin

(Kenn-Nr. 0340)

DINA Elektronik GmbH
Esslinger Str. 84
72649 Wolfschlugen
Deutschland

Wolfschlugen, 01.09.2025

V%"‘/‘{'—’ /%ﬂl%

Markus Henzler, Entwicklung
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Functional description

4

Functional description

The SAFEONE DN3PW?2 safety relay monitors the three phases of the supply voltage of an
electrical system with regard to the phase relationship and voltage values.

4.1

411

Following the application of the operating voltage and a power-on delay of 3 seconds,
the module measures the phase voltage on the measuring inputs L1, L2, L3.

If the measured voltage of all three phases lies within the set tolerance range, the con-
tact outputs 13/14, 23/24 and the output O1 switch on after acknowledgment within 3
seconds. Otherwise, the outputs remain switched off.

As soon as a voltage outside the tolerance limit is measured on one or more phases, the
outputs switch off following the set reaction time.

A shutdown is acknowledged using input |1 (configurable as manually or automatically
acknowledgement).

You can set the reaction time and the measurement tolerance using rotary switches on
the underside of the housing.

Operational readiness and the switching state of the contact outputs are displayed using
LEDs.

Phase monitoring can be switched off by way of the inputs 11 and 12 (muting).
Inputs and outputs

24V supply A1 and A2

You supply the safety relay with the appropriate voltage by way of the electrically isolated con-
nections A1 and A2. Safeguard the voltage supply using an external fuse.

4.1.2 Digital inputs 11 and 12

The digital inputs 11 and |2 are used to power on the activation current path again following a
shutdown, for teaching the input voltage or for muting the monitoring.

1 12 Function Description
0 1 Teaching Memorizing the input voltage
1 0 Acknowledging | Resetting following shutdown

(Also necessary following power on!)

The acknowledgement type can be set
using switch S2.

SAFEONE DN3PW2 9



4 Functional description

1 12 Function Description

1 1 Muting Muting activates the activation current
path and the output O1 if there is no
operation inhibit present.

11 and 12 must previously be in the
starting position (logic 0).

Coincidence of the drive signals:
<200 ms

4.1.3 Activation current path 13/14, 23/24

The activation current paths are implemented using two relays and one normally open contact
for each. For safety applications, both activation contacts must be used.

41.4 Signal output O1

The signal output O1, which is not safety-oriented, can be configured via the switch S2. It shows
either the state of the activation current path (24 V with the activation current path closed) or
serial signals can be collected (see the section "Serial diagnostic."

4.2 Setting the reaction time and the measurement tolerance

You can set the reaction time during a shutdown and the measurement tolerance by means of
two rotary switches S1 and S3 on the underside of the housing. (Fig. 4-1)

The reaction time defines the time difference between the detection of a deviation and the deac-
tivation of the enabling current path. If the deviation falls below the threshold within this time, the
enabling current path remains closed.

Voltage fluctuations of one or more phases within the set measurement tolerance do not result
in a shutdown.

I |
HE! OOOII I

S1 82 S3

Fig. 4-1

Note

The rotary switches S1 and S3 must have the same setting.

If they do not have the same setting, there is no operational readiness.

WARNING

The proper setting of the parameters is a prerequisite for safe operation and is the
responsibility of the user.

SAFEONE DN3PW2 10



4 Functional description

A Use a VDE insulated screwdriver according to EN60900 to operate the rotary

switches.

Table 4-1 Switch settings, S1 and S3

Switch setting of S1 and S3

Measurement tolerance

Reaction time in ms

0 Low <50
1 (default) Low <100
2 Low <150
3 Low <200
4 Small <50
5 Small <100
6 Small <150
7 Small <200
8 Medium <50
9 Medium <100
A Medium <150
B Medium <200
C High <50
D High <100
E High <150
F High <200

Table 4-2 Measurement tolerance

Measurement tolerance

Permitted deviation AU

Permitted deviation AU

at Uref (L-N) = 230V at U < Uref at U > Uref
Low <10V <20V
Small <20V < 30V
Medium < 30V <40V
High <40V <50V

SAFEONE DN3PW2
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4 Functional description

Note

For taught voltages, the tolerance band may deviate from the values in Table 4-2
Measurement tolerance

4.3 Serial diagnostic

The measured values and states can be collected as serial signals at output O1.

To do this, set the rotary switch S2 according to the Table 4-1 Switch setting, S2.

A telegram (Fig. 4-2) consists of the following

1: 1 start bit

2: 1 status byte
3:

4: Pause

3 x 1 byte of the measured peak value on L1, L2, L3

Bit length: 10 ms, LSB first
Data length: 1 start bit + 4 bytes x 8 bits x 10 ms = 330 ms

Pause: 200

=> telegram length: 530ms

ms

O1 I

RN g 'ir &
»: <7 i
1
Fig. 4-2

The status byte contains the following information:

Bit Function | State: Meaning
7 SysOK 1: Module is ready for operation
0: Module fault
6 Mute 1: Muting of the safety function has been selected, increased caution!
5 Relay 1: Activation current path is closed
0: Activation current path is open
4 L1L2L3 1: Voltage on L1 to L3 is within the measurement tolerance
0: Voltage on L1 or L2 or L3 is outside the measurement tolerance
3 Teaching | 1: New reference voltage is being measured (duration: 2s)

SAFEONE DN3PW2
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4 Functional description

Bit Function | State: Meaning

2 Umin 1: Voltageon L1 to L3 > 40V

0: No measurable voltage on L1 to L3

1 reservi Reserved = 0

0 reserv2 Reserved = 0

SO O

Start bit and status byte Peak value on L1L2L3

44 Memorizing the reference voltage (Teaching)

The reference voltage can be memorized.

To do this, set the rotary switch S2 according to the Table 4-1 Switch setting, S2.
The teaching process is performed by connecting input 12.

» Connect input 12.

<« The measured voltage is stored as the reference voltage. This measurement is repeated
every 60 seconds.

If the input is disconnected again, the taught voltage remains stored.

4.5 Setting Acknowledge mode

Acknowledgment can be provided either automatically (static 24 V on [1) or manually (falling
edge on I1). To do this, set the rotary switch S2 according to Table 4-1 Switch setting, S2.

Table 4-1 Switch setting, S2

Switch setting, S2 Signal on output Reference voltage Acknowledge
o1 mode
0 (default) Digital 400V Manual
1 Serial 400V Manual
2 Digital Teaching Manual

SAFEONE DN3PW2 13



4 Functional description

Switch setting, S2 Signal on output Reference voltage Acknowledge
o1 mode
3 Serial Teaching Manual
4 Digital 400V Automatic
5 Serial 400V Automatic

4.6 Factory settings for the switches S1, S2, S3

The factory setting for the rotary switches S1 and S3 is the switch setting 1 (default). The factory
setting for S2 is the switch setting 0 (default).

The default setting can be adjusted by the user.

Note

The undefined switch settings 6 to F on the rotary switch S2 open the activation
current paths 13/14 and 23/24 and there is no operational readiness.

4.7 Behavior in the event of a fault

If there is no operational readiness

¢ Open the activation current paths 13/14 and 23/24.
e Switch off the diagnostic output

If the fault cannot be corrected by a power cycle (voltage off, voltage on), send the module to
the manufacturer.

SAFEONE DN3PW2 14




4 Functional description

4.8 SAFEONE DN3PW2 connection assignment

IL1] L2 L3] L1, L2, L3 | Measuring inputs

A1 Operating voltage +24 VDC
O H1 A2 Operating voltage 0 V
O H2 o1 Signal output

1 and 12 Digital inputs

13/14, Activation contacts (2 NO contacts)
SAFEONE 23/24
DN3PW2
ID-No.33PW10 LED H1 Diagnostic display
ATA2I0111112
11311412324 LEDH2 | Diagnostic display

4.9 Block diagram

A1 A2 L1 L2 L3 11 12 13 23

TP PP P9
A0 = Ty

- DN3PW2 \

Note

For PLd / SIL2 applications, the activation current paths 13/14 and 23/24 must be
used.

SAFEONE DN3PW2



5 Diagnostic and switching state displays

5 Diagnostic and switching state displays

The module has a two-color LED display for

= Ready for operation

= Status of the outputs

= Status of the measuring inputs
= Switch setting of S1 and S3

5.1 LED displays
Legend

O LED on
‘ LED off

:O’_ LED flashing (long on / short off)
:\Q""_ LED flashing (long off / short on)
Table 5-1
LED LED | 13/14, o1 o1 Display

H1 H2 23/24 | digital | serial

’ . OFF OFF OFF | No voltage supply on A1/A2

When switching on

‘ ‘ OFF OFF ON | Request the switch settings of S1 and S3

.‘O’. :O’. Switch settings using the flashing code
S L X~ | OFF | OFF | ON
See Table 5-2 LED flashing code
In operation
‘ _o_ OFF OFF on Reading of the switch settings is complete.

1 Self-test, phase relationship of L1, L2, L3

O O ON ON ON Voltage on L1, L2, L3 within the measurement

tolerance, acknowledgment received

O ',O' ON ON ON Teaching process running (2 seconds)

SAFEONE DN3PW2
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5 Diagnostic and switching state displays

LED LED | 13/14, o1 o1 Display
H1 H2 23/24 | digital | serial

B0 o | o | o M

Phase monitoring is deactivated

‘ O OFF OFF ON Voltage on L1, L2, L3 outside the mea§ure-
ment tolerance, acknowledgment not received

‘ ‘ OFF OFF ON | Phase missed or a phase relationship error

_‘"_ :"_ Not ready for operation or
“ | OFF | OFF | ON

invalid switch setting on S1 or S3

The set reaction time and measurement tolerance are displayed when switching on using a
flashing code on H1 and H2.

Table 5-2 LED flashing code

LED H1 Reaction time LED H2 Measurement
tolerance
Off < 50ms Off Low
1 x flashing <100ms 1 x flashing Small
2 x flashing <150ms 2 x flashing Medium
3 x flashing < 200ms 3 x flashing High

SAFEONE DN3PW2



6 Application example

6 Application example

L1
L2
L3

Il

24V DC

r—

| S—

K1
K2

S R
| AT 112
O L1 S\
O- 12 DN3PW2
O L3
?i 2; 14 24
______________________________________________ ?_.O,_
K1
K2
oV
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7 Ordering data

7 Ordering data

Description Product ID No.
Safety relay for voltage monitoring in three-phase systems SAFEONE 33PW10
DN3PW2
8 Technical data

8.1  Supply

Operating voltage Us

24 VDC (-15/+10%)

Current consumption at 24 V

80 mA

Power consumption at A1/A2

2W

8.2 Digital inputs

Inputs

[1 and 12 (electrically isolated)

Current consumption

typ. 4 mA (at Ug)

Input voltage range, 0 signal

0...5VvVDC

Input voltage range, 1 signal

19V DC...30V DC

8.3 Measuring inputs

Measuring inputs L1, L2, L3
Maximum rated voltage 277/480V AC
Minimum rated voltage (teaching) 80V/140V AC
Input frequency 50 to 60 Hz

Maximum current consumption

0.55 mA per input

Maximum line length

30m

SAFEONE DN3PW2



8 Technical data

8.4 Semiconductor outputs

Outputs o1

Output type _.l_f PNP
Voltage 24V DC
Max. switching current 0.1A

8.5 Contact outputs
Outputs 13/14, 23/24
Contact material AgSnO;
Output guide L7
Min. switching current 3 mA
Switching capacity according to IEC 60947-5-1 | DC13: 1A/24V

Mechanical service life

107 switching operations

Electrical service life

100,000 switching operations (6A 30 VDC,
resistive)

Contact fusing 6 AglL/gG
8.6 General data
Protection rating (housing and terminals) IP 20
Protection rating (installation location) Min. IP 54

Clearances and creepage distances between
circuits

As per DIN EN 50178

Rated insulation voltage (13/14, 23/24) 480V AC
Rated impulse voltage / insulation 6 kV
Degree of contamination 2

Overvoltage category

Housing material

Polyamide PA, not reinforced

SAFEONE DN3PW2
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8 Technical data

8.7 Connection data

Terminals Spring-loaded termi- | Screw terminal,
nals, plug-in plug-in

Number of terminals 4 5 3

Conductor cross-section 0.25 -10.25 -10.25-2.5mm?
2.5mm? 1.5mm?

Conductor cross-section, AWG 24..12 24...16 24..12

Tightening torque, min/max - - 0.5 Nm/0.6 Nm

Conductor type Flexible with bootlace ferrule without plastic
sleeve

Stripping length 8 mm

8.8 Ambient conditions

Operating temperature -10 °C to +55 °C

Storage temperature -40 °C to +85 °C

Altitude of the area of use

<2000 m above sea level

Shock

10 G-force

8.9 Dimensions

W xHxD

22.5x 114 x 111 mm
(0.886 x 4.488 x 4.370 in)

Size of the standard rail

35 mm (1.378 in)

8.10 Safety parameters as per DIN EN ISO 13849-1:2023-12

Category 3
Performance Level d
MTTFd [a] 100

DC13, 1A, 10 switching operations/h

SAFEONE DN3PW2



8 Technical data

8.11 Safety parameters as per EN ISO 61508 High Demand

HFT 1

SIL 2

PFHd [h] 4.29 x 108
DC13, 1A, 10 switching operations/h

Demand rate <12 months
Operating life 240 month

8.12 Load curve

. Maximum switching capacity
AC resistance load, DC resistance load

.I':": T T T T T TT7T
AC resistance load (NO)-
e.0 T S T——
) —AC resistance load (NC)
< 40 RO | B
= v DC resistance |oad
o L/ IND)
5 _, Y
o DC resistance load | ™
810 (NC) o=
-
o ~d
L B
'\
"\
0.2 =
. I
I
0.1
10 30 120 250 400

—= Contact voltage, V
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9 Installation and removal

9 Installation and removal

9.1 Installing the module

9.1.1 Overview

(A) 70-75 mm (2,756-2,953 in)
(1) DIN rail

(2) Slide for locking

(3) Cable duct

Procedure

» Hook the module to the DIN rail and press
it downward.

<« The slide for locking (2) latches below the
DIN rail.

9.2 Removing the module

Procedure

» Using a screwdriver (1), move the slide for
locking away from the module.

» Move the module upward and take it out of
the rail.

SAFEONE DN3PW2
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