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Automation technology from Pilz

Total customer proximity

Pilz has a tradition as a family-
run company stretching back
over 60 years. Real proximity to
customers is visible in all areas,
instilling confidence through
individual consultation, total
flexibility and reliable service.
Worldwide, round the clock,

in 28 subsidiaries and branch
offices.

Benefit-oriented innovations

Our customer proximity is the

basis for our innovative strength.

We are always oriented towards
current market requirements,
which is why we can offer in-
novative automation solutions in
every case. Market leadership
in safe automation secures our
leadership in research and tech-
nology. Customer proximity and
innovation belong together and
are mutually dependent.

Overall solutions

Pilz is your solution supplier

for all automation functions.
Including standard control func-
tions. Pilz developments protect
man, machine and the environ-
ment. Our automation solutions
incorporate our knowledge and
experience from the stringent
demands of safety technology,
as well as the sum of our
knowledge gained from over

60 years' experience of general
automation technology.

All our experience and
knowledge go into individual
products and sophisticated
system solutions.

» Sensor technology

» Control technology

» Networks

» Drive technology

» Operator and

visualisation systems

» Software

» Automation system PSS 4000
» Consulting and engineering

» Training

the spirit of safety

With their knowledge, enthusiasm,
creativity and courage to take the
unconventional route, our staff
have made us what we are today:
one of the leading brands in auto-
mation technology.

More than 1500 staff, each
one of them an ambassador
for safety, make sure that your
company's most valuable
asset — your staff — can work
safely and free from injury.

Exclusion of liability

Our technical catalogue has been
compiled with great care. It contains
information about our company and
our products. All statements are made
in accordance with the current status
of technology and to the best of our
knowledge and belief. While every
effort has been made to ensure the
information provided is accurate, we
cannot accept liability for the accu-
racy and entirety of the information
provided, except in the case of gross
negligence. In particular, all information
on applicable standards, safety-related
classifications and time characteris-
tics should be viewed as provisional.
Information in this catalogue does not
have the legal quality of assurances or
assured properties. We are grateful for
any feedback on the contents of this
operating manual.

December 2011

All rights to this publication are re-
served by Pilz GmbH & Co. KG. We re-
serve the right to amend specifications
without prior notice. Copies may be
made for internal purposes. The names
of products, goods and technologies
used in this manual are trademarks of
the respective companies.
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Electronic monitoring relays PMDsigma

True power monitoring

PMD s10

True power converter for single and
three-phase electrical machinery

Approvals

PMD s10

c@us L 2
LISTED

Block diagram

Unit features

» Relay output:
2 auxiliary changeover contacts (C/
0)

» Analogue output for current and
voltage

» Galvanic isolation of the analogue
outputs

» Measuring range set automatically
for current and voltage

» Menu-driven parameter setting

» Status indicators (LEDs) for:
— Supply voltage (Power)
- Switching threshold for overload

(> max)
— Switching threshold for under-
load (< min)

— Output 1 (Out 1)
— Output 2 (Out 2)
- Fault

» Display for measured value indica-
tor, diagnostics and menu naviga-
tion

» Operating cycle counter for K1 and
K2

» Diagnostics: Uppax and lnax

» Display of operating hours and load
hours (resettable)

» Device parameters can be saved to
chip card (write)

» Device parameters can be restored
from the chip card (load)

» Suitable for use with frequency-
controlled drives

» Suitable for current transformers

Unit description

The true power converter PMD s10 is
used to measure and monitor the true
power drawn and output by electrical
loads.

The PMD s10 is designed for use as a:
» True power converter for single and
three-phase electrical machines
» Trip device for underload and over-

load

A1 A2

K1 U/1 L1 L2 L3 K3 W/I3 12

S 0 0 0 0 A

Power

Kif----

I 0V Y2 Y1

K2}-----{--

14 22 24
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Electronic monitoring relays PMDsigma

True power monitoring

PMD s10

Function description

The PMD s10 monitors the true power
on a single, three phase or DC supply
to ensure it doesn't exceed or drop
below a certain value. The unit oper-
ates in accordance with the Aron cir-
cuit principle.

Relay outputs (K1 and K2)

K1 and K2 operate in normally ener-
gised mode. In their default state, aux-
iliary contacts 11-14 and 21-24 are
closed and auxiliary contacts 11-12
and 21-22 are open. Normally ener-
gised mode is the default setting; this
setting can be changed via the menu.
Analogue outputs (U, ; and I, ):
The unit forms two output signals
which are proportional to the true
power. The limit value corresponds to
Pmax (see timing diagram). The status
of the threshold monitoring function is
displayed at the auxiliary contacts and
LEDs, along with the analogue output

Timing diagram

signals. The hysteresis of the switch-
ing thresholds can be set between 0 %
... 50 %.

Current transformer CT:

With continuous currents > 12 A, the
measuring current must be measured
via an external current transformer.
Po function (K1 overload):

If the measured true power exceeds
the switching threshold Po, the ">
max" LED is lit. Once the response
time has elapsed (t;), the auxiliary con-
tact switches (default: relay K1) and
the "Out 1" LED is lit.

Pwo function (overload warning
threshold):

Serves as a warning; for function de-
scription, see Po function (K1 over-
load)

Pu function (K2 underload):

If the measured true power drops be-
low the switching threshold PU, the "<
min" LED is lit. Once the response time
has elapsed (t,), the auxiliary contact

switches (default: relay K2) and the
"Out 2" LED is lit.

Pwu function (underload warning
threshold):

Serves as a warning; for function de-
scription, see Pu function (K2 under-
load)

Start suppression time (ts;,):

The measurement is suppressed dur-
ing the machine's start-up phase, in
order to avoid spurious output signals.
The start suppression time tgy, is infi-
nitely variable.

Response time (t):

With transient load fluctuations, the
switching threshold can be sup-
pressed. The response time t, is infi-
nitely variable.

Reset mode:

The fault status (value below Pu or
above Po) can be reset automatically
or via an external reset button.
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Electronic monitoring relays PMDsigma

True power monitoring

PMD s10

Timing diagram

A
10V 1 1" Ubei/at/a10..0V
20 mA N '
N .
Generatorbetrieb/ 1~ Ui ,
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Fonctionnement N !
avec générateur N |
N h
N 1
N o
1 4 mA N\ -
T oV —> P
-P max P max
. Motorbetrieb/
. Motor/
' Fonctionnement
U avec moteur
D L E R I (IR
P tatsachliche Wirkleistung/Actual true power/puissance active réelle
u/i analoges Ausgangssignal, Spannung oder Strom/Analogue output signal, voltage or current/
signal de sortie analogique, intensité ou tension

Wiring

Note:

» Only wire the unit when the supply
voltage is switched off!

» Use copper wiring.

» To prevent contact welding, a fuse
should be connected before the
output contacts (see technical de-
tails).

Preparing for operation

» Connect the supply voltage UB to
A1/A2.
» Single-phase:
— Measuring voltage Uy;: Connect
to terminals L1 and L2
— Link terminals L1-K1
— Measuring circuit: Connect
phase L1 of the motors to termi-
nal U/I1
» Three-phase:
— Measuring voltage Uy;: Connect
to terminals L1, L2 and L3
— Link terminals L1-K1, L3-K3
— Measuring circuit: Connect
phase L1 of the motor to terminal
U/I1, phase L2 to terminal L2 and
L3 to W/I3

» Ensure that the cables are laid care-
fully, because an open circuit in the
measuring circuit will cause the unit
function to fail.

» Information given in the “Technical
details” must be followed.

» Please refer to the connection dia-
grams for details of how to connect
external current transformers
and an external reset (see "Appli-
cation").

» Connect the output contacts in ac-
cordance with the relevant applica-
tion circuit.

NOTICE

Only connect the unit as shown in the
examples below! Do not connect unla-
belled terminals.

The following circuit examples show
typical applications for the true power
converter PMD s10.

With continuous currents > 12 A, the
measuring current must be measured
via an external current transformer.

NOTICE

Ensure that there is adequate fuse
protection on the connection cables to
terminals L1, L2, L3, K1, K3, A1 and
A2!

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Electronic monitoring relays PMDsigma
True power monitoring
PMD s10
Circuit for three-phase motor
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Electronic monitoring relays PMDsigma
True power monitoring
PMD s10
Circuit for three-phase motor with CT
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Electronic monitoring relays PMDsigma
True power monitoring
PMD s10
Circuit for motor (1 AC)
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Electronic monitoring relays PMDsigma

PMD s10

Circuit for motor (1 AC) with CT

True power monitoring
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Parameter setting

Parameters such as switching thresh-
olds, start-up suppression time, reac-
tion time and rest mode, for example,
are set via a rotary knob.

Installation

» The unit should be installed in a
control cabinet with a protection
type of at least IP54.

» Use the notch on the rear of the unit
to attach it to a mounting rail.

» In environments exposed to heavy
vibration or when installing on a ver-
tical mounting rail (35 mm), the unit
should be secured using a fixing el-
ement (e.g. retaining bracket or end
angle).

» Push the unit upwards or down-
wards before lifting it from the
mounting rail.

A display indicates the current values
plus the set values.

The parameters can be saved on a
chip card. This chip card can be used

as a bakkup copy of the parameters or
can be used to transfer the parameters
to another unit.
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Electronic monitoring relays PMDsigma

True power monitoring
PMD s10

Notice

This data sheet is only intended for use
during configuration. Please refer to
the operating manual for installation
and operation.

Technical details

Electrical data

Supply voltage Ug AC/DC 24 -240V
Voltage tolerance -20 %/+10 %
Power consumption at Ug AC 5.0 VA
Power consumption at Ug DC 3.0wW
Frequency range AC 50 - 60 Hz

Utilisation category in accordance with EN 60947-4-1
Auxiliary contacts: AC1 at 240 V Imin: 0.10 A, I 5.0A
Pmax: 1200 VA

Aucxiliary contacts: DC1 at 24 V Imin: 0.10 A, ljax: 5.0A

Prax: 120 W
Utilisation category in accordance with EN 60947-5-1
Auxiliary contacts: AC15 at 230 V Inax: 5.0 A
Auxiliary contacts: DC13 at 24 V (6 cycles/min) Imax: 2.0 A
Contact material AgNi10
External contact fuse protection (Ix = 1 kA) to EN 60947-5-1
Blow-out fuse, quick
Aucxiliary contacts: 6A
Blow-out fuse, slow
Auxiliary contacts: 4A
Circuit breaker 24 VAC/DC, characteristic B/C
Auxiliary contacts: 4A
Safety-related characteristic data
PL in accordance with EN ISO 13849-1: 2006 PL c (Cat. 1)
Category in accordance with EN 954-1 Cat. 1
SIL CL in accordance with EN IEC 62061 SILCL 1
PFH in accordance with EN IEC 62061 6.05E-07
SIL in accordance with IEC 61511 SIL 1
PFD in accordance with IEC 61511 5.30E-02
Ty [year] in accordance with EN ISO 13849-1: 2006 20
Times
Typ. response time of analogue output at DC 20 ms
Response time of analogue output at 15 ... 60 Hz 70 - 16 ms
Response time of analogue output at 60 ... 400 Hz 16 ms
Response time t, of auxiliary contact (selectable) 0.01 - 30.00 s
Start suppression time tg,t (selectable) 0.0-30.0s
Measuring circuit
Measuring voltage Uy, (AC/DC) 100 - 550 V
Measuring current I, (AC/DC) 1-12A
Frequency range 0, 15 - 400 Hz
Measuring range limit value (selectable) 1.0W - 11.5 kW
Measuring range limit value P55 with external current transformer 100.0 W - 11.5 MW
Performance range of 1 A current transformer 1.5-7.5VA
Performance range of 5 A current transformer 25-15.0VA
Current transformer class 3
Max. measuring current AC/DC 12A
Temperature coefficient 0.10 %/K

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Electronic monitoring relays PMDsigma

True power monitoring
PMD s10

Output signals with motor operation

Output voltage Uy, 0... 10V 0-10V
Output voltage Uy, 10...0V 10-0V
Terminating impedance (apparent ohmic resistance) Ryt min. 1 kOhm
Output current Iy 4 ... 20 mA 4-20mA
Output current Iy 0 ... 20 mA 0-20 mA
Terminating impedance (apparent ohmic resistance) Ryt max. 0.5 kOhm
Output signals with generator operation

Output voltage Ugt 0--10V
Terminating impedance (apparent ohmic resistance) Ryt min. 1 kOhm
Output current ly; 0--20 mA
Terminating impedance (apparent ohmic resistance) Ry max. 0.5 kOhm

Environmental data

EMC EN 61000-6-2, EN 61000-6-4
Vibration to EN 60068-2-6

Frequency 10 - 55 Hz
Amplitude 0.35 mm
Climatic suitability EN 60068-2-78
Airgap creepage in accordance with IEC 60664-1
Pollution degree 2
Overvoltage category 1

Rated insulation voltage 300V

Rated impulse withstand voltage

Measuring circuit 6.0 kV
Supply voltage, auxiliary contacts, analogue output 4.0 kV
Ambient temperature -10-55°C
Storage temperature -25-85°C
Protection type

Mounting (e.g. cabinet) IP54
Housing 1P40
Terminals 1P20
Mechanical data

Housing material

Housing PC

Front PC

Cross section of external conductors with screw terminals
1 core flexible

0.25 - 2.50 mm?, 24 - 12 AWG No. 760100
0.25 - 1.00 mm?2, 24 - 16 AWG No. 760100
0.20 - 1.50 mm?, 24 - 16 AWG No. 760100

with crimp connectors, without insulating sleeve
without crimp connectors or with TWIN crimp connectors

Torque setting with screw terminals 0.50 Nm No. 760100

Cross section of external conductors with spring-loaded termi-
nals: Flexible with/without crimp connectors

0.20 - 2.50 mm2, 24 - 12 AWG No. 761100

Stripping length 9 mm No. 761100

Dimensions

Height 100.0 mm No. 761100
98.0 mm No. 760100

Width 45.0 mm

Depth 120.0 mm

Weight 370 g

Order reference

Type Features Terminals Order no.
PMD s10 24 - 240 VAC/DC With screw terminals 760100
PMD s10 C 24 - 240 VAC/DC With cage clamp terminals 761 100

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Electronic monitoring relays PMDsigma

Insulation monitoring
PMD s20

Unit features Unit description

» Relay output: The insulation monitor monitors the in-
2 auxiliary changeover contacts sulation resistance of unearthed AC/
(C/0) DC systems (IT systems). It meets the

» Detects symmetrical and asymmet- requirements of EN 61557-8,
rical insulation faults IEC 60364-7-710 and DIN VDE 0100-

» Two insulation measuring circuits 710 and may be used:
» Connection for external switch con- » To monitor unearthed AC/DC sys-

tacts to trigger the manual reset tems (including on board ships)
and for function testing » In medical locations
» Unit parameter settings are menu-  » As a trip device if insulation resist-
) ] ) ] ) driven and infinitely variable via a ances are outside the permitted
The insulation monitor monitors the in- display and rotary encoder with key range
sulation resistance of unearthed AC/ function (turn and push)
DC systems (IT systems). lt meets the Configuration is stored on a chip
requirements of EN 61557-8, IEC card

60364-7-710 and DIN VDE 0100-710. » Status indicators (LEDS) for:

— Supply voltage (Power)
Approvals — Insulation resistance
- Fault

PMD s20

oy -

LISTED

Block diagram

Al A2 B1 B2 12 14 22 24
U M
fd K1

= K2

.
Power

G Feedback
Reset Test I Earth
Y1 Y2 Y3 L FE 11 21
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Electronic monitoring relays PMDsigma

Insulation monitoring

PMD s20

Function description

The insulation monitor prevents haz-
ardous insulation faults in galvanically
separated systems. The insulation re-
sistances are measured between the
network phases and the operating
earth. The measuring principle detects
symmetrical and asymmetrical insula-
tion faults.

Relay outputs (K1 and K2)

K1 and K2 operate in normally ener-
gised mode. In their default state, aux-

Timing diagram

iliary contacts 11-14 and 21-24 are
closed and auxiliary contacts 11-12
and 21-22 are open. Normally ener-
gised mode is the default setting; this
setting can be changed via the menu.
Response resistance

If the insulation resistance falls below
the set response resistance R, in ei-
ther of the two measuring circuits (Rg
< Rgan), the LED "Out 1" or "Out 2" will
light and the relay contacts will de-en-
ergise.

» Response resistance Ran1i:
Auxiliary contacts 11-14 will open
and auxiliary contacts 11-12 will
close (normally energised mode).

» Response resistance Ran2:
Auxiliary contacts 21-24 will open
and auxiliary contacts 21-22 will
close (normally energised mode).

Monitoring the operating earth

If the connection between the operat-

ing earth and the FE terminal is bro-

ken, contacts 11-12 and 21-22 will
close (normally energised mode).
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R = Isolationswiderstand/Insulation resistance/Résistance de'isolement
E

Wiring

When commissioning, please note the

following:

» Output contacts 11-12-14 and 21-
22-24 are auxiliary contacts (e.g. for
a display or contactor control)

» Only wire the unit when the supply
voltage is switched off!

» Use copper wiring.

» To prevent contact welding, a fuse
should be connected before the
output contacts (see technical de-
tails).

» Ensure that the cables are laid care-
fully, because an open circuit in the

measuring circuit will cause the unit
to malfunction.

» Ensure there is adequate fuse pro-
tection on the connection cables at
terminals B1 and B2.

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Electronic monitoring relays PMDsigma

Insulation monitoring

PMD s20

» Only one insulation monitor should
be connected to galvanically con-
nected systems.

Preparing for operation

» Supply voltage UB:

— Connect the supply voltage UB
to A1/A2. The supply voltage UB
can also be taken from the
measuring circuit.

» Measuring circuit (system to be
monitored):

— 2-phase system:

— Connect one phase of the moni-
tored system to the terminals

Application circuit AC

» Afunction test involving a real earth

fault (resistance) must be carried
out in order to check that the unit is
properly connected.

B1/B2 respectively.

— 3-phase system:

— Link terminals B1/B2 and con-
nect them to the system's star
point.

Connect the output contacts in ac-

cordance with the relevant applica-

tion circuit.

» Information given in the “Technical
details” must be followed.

» Function test:
— By pressing a button at terminals
Y1 and Y3
or
— Pressing the rotary knob for at
least 3 seconds

Please note:
Do not connect any cables to undesig-
nated terminals.
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Electronic monitoring relays PMDsigma
Insulation monitoring
PMD s20
Application circuit DC
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! 1| Test P I S TS |
I == : 11
I ; o
I I I
| |
— T— — I
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Electronic monitoring relays PMDsigma
Insulation monitoring
PMD s20
Application circuit 3 AC
L1
L2
L3
1L1
L2
PE - - - - - -7
1] |
M I
LYY
___% L~ |
3111
|
|
|
TA1p2 1 \ |
Feridl T 111 Ry
| B0
I pMDs20 : 3 @%%‘w I
! I — e
I | S
I ; |
1 | Reset . | |
" | | .
I:fj ol et | I |
I - E1I' - - .
| |
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Insulation monitoring
PMD s20

Application circuit 3 AC/DC

L1

L2
L3
1L1
1L2
PE > — - —_ —_ —_
AL L L
alternativ Vi NG N N
F1 I:I alternative —
alternatif
T
Y Y Y~ Al A
[~ Vi NI N/ N
AN
CHIVAVA 4
TA1]AZ) |
Imm--III K
1
I [ DY
I pvDs20 1 ; “@6
! 1 Test “‘J‘.
| | = d— .
i ; I
1 | ReseTl | :
| | - : I
1=|FE Y1[Y2[y3) | :
| 11]12[14 21[2224, |
E1.
— _T C—
Parameter setting
The menu settings are made on the on the knob by hand or with a screw-  screwdriver, the knob can remain
unit's display via a rotary knob. You driver. If you make the settings with a  within the unit.

have the option to make the settings
Installation

» The unit should be installed in a
control cabinet with a protection
type of at least IP54.

» Use the notch on the rear of the unit
to attach it to a mounting rail.

» In environments exposed to heavy
vibration or when installing on a ver-
tical mounting rail (35 mm), the unit
should be secured using a fixing el-
ement (e.g. retaining bracket or end
angle).

» Push the unit upwards or down-
wards before lifting it from the
mounting rail.
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Insulation monitoring
PMD s20

Notice

This data sheet is only intended for use
during configuration. Please refer to
the operating manual for installation
and operation.

Technical details

Electrical data

Supply voltage Ug AC/DC 24 -240V
Voltage tolerance -15 %/+10 %
Power consumption at Ug AC 5.0 VA
Power consumption at Ug DC 25W
Frequency range AC 50 - 60 Hz
Residual ripple DC 20 %

Utilisation category in accordance with EN 60947-4-1
Auxiliary contacts: AC1 at 240 V

Auxiliary contacts: DC1 at 24 V

lin: 010 A, I ay: 5.0 A
Pmac 1200 VA
Imin: 010 A, I as: 5.0 A

Pmax: 120 W
Utilisation category in accordance with EN 60947-5-1
Auxiliary contacts: AC15 at 230 V Inax: 3:0 A
Auxiliary contacts: DC13 at 24 V (6 cycles/min) lnax: 2.0 A
Contact material AgCdO + 3.0 um Au
External contact fuse protection (Ix = 1 kA) to EN 60947-5-1
Blow-out fuse, quick
Auxiliary contacts: 6A
Blow-out fuse, slow
Auxiliary contacts: 4A
Measuring circuit
Rated mains voltage 0..400V
Rated mains voltage in according with UL 0..300V
Max. external voltage 460 V
Max. measuring voltage Uy, +16V
Max. measuring current Iy 1mA
Min. measuring circuit impedance 250 kOhm
Response value Ry, 10 ... 200 kOhm
Max. response error in accordance with EN 61557-8 +15 % x1kOhm
Max. leakage capacitance 20 yF

Environmental data

EMC EN 61000-6-2, EN 61000-6-4
Vibration to EN 60068-2-6

Frequency 10 - 55 Hz
Amplitude 0.35 mm
Climatic suitability EN 60068-2-78
Airgap creepage in accordance with EN 60664-1
Pollution degree 2

Overvoltage category 1

Rated insulation voltage 250V

Rated impulse withstand voltage

Auxiliary contacts for the remaining circuits 6.00 kV

Supply voltage, measuring circuit for the remaining circuits 4.0 kV
Ambient temperature -10-55°C
Storage temperature -40 - 85 °C

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de
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Electronic monitoring relays PMDsigma

Insulation monitoring
PMD s20

Environmental data

Protection type
Mounting (e.g. cabinet)
Housing

Terminals

IP54
IP40
P20

Condensation and ice formation

not permitted

Mechanical data

Housing material
Housing
Front

PC
PC

Cross section of external conductors with screw terminals
1 core flexible

with crimp connectors, without insulating sleeve

without crimp connectors or with TWIN crimp connectors

0.25 - 2.50 mm?, 24 - 12 AWG No. 760120
0.25 - 1.00 mm?, 24 - 16 AWG No. 760120
0.20 - 1.50 mm?2, 24 - 16 AWG No. 760120

Torque setting with screw terminals

0.50 Nm

Cross section of external conductors with spring-loaded termi-
nals: Flexible with/without crimp connectors

0.20 - 2.50 mm?, 24 - 12 AWG No. 761120

Stripping length

9 mm No. 761120

Dimensions

Height 98.0 mm
Width 45.0 mm
Depth 120.0 mm
Weight 270 g

Leitungskapazitat/Line capacitance/Capacité du cablage

Messzeit /Time of measurement/Temps de mesure

0.5 uF

5s

1pF 10s
5 uF 50s
20 pF 240s

Order reference

Type Features Terminals Order no.
PMD s20 24 - 240V AC/DC with screw terminals 760 120
PMD s20 C 24 - 240V AC/DC with spring-loaded terminals 761 120

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Electronic monitoring relays PMDsrange
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Single-phase voltage monitoring

S1UM

The S1UM voltage monitoring relay is
used to monitor min. or max. voltage
values.

Approvals
S1UM
c@us 2
LISTED
*

Internal wiring diagram

Unit features

» 12 measuringranges 0.1V ...500V,
selectable

» Reactiontime canbe settoupto 10
seconds

» Detects AC/DC voltage values au-
tomatically

» Normally energised or normally de-

energised mode

» Galvanic isolation between measur-

ing and supply voltage
» S1UM UP version: measuring in-
puts are not polarity-sensitive

Description

The voltage monitoring relay is en-

closed in an S-95 slimline housing.

There are 8 versions available for AC

operation and one for DC operation.

Features

» Relay outputs: 1 auxiliary contact
(C/0)

» 3 measuring circuits for 1V, 20 V
and 500 V, each with 4 different
ranges

» Response value can be set from
20 % to 100 % of the measuring
range limit value

» Hysteresis can be set from 0.6 to
0.95 x Ugp,

» Fault status can be latching or non-
latching

» LEDs for relay's switch status and
for supply voltage

The S1UM monitors for voltage values
exceeding a threshold limit. On the
S1UM UP version, the measuring in-
puts are not polarity-sensitive. If the
measuring voltage reaches the set re-
sponse value U, auxiliary contact
11-14 changes over and the LED
lights. If the measuring voltage falls
below the hysteresis value Uy and au-
tomatic reset is selected, the auxiliary
contact changes over again and the
LED goes out. The unit is ready for op-
eration again. If faults are latched, the
unit will not be ready for operation
again until an external reset button is
operated or the supply voltage has
been switched off and then on again.

1 1V 20V 500V

Speichern

Arbeits-/Ruhestrom -
latching

De-energised/energised mode! J |
Mode excitation/retombée |} memorise
Corriente de reposo/trabajo Guardar

Corrente di lavoro/di riposo | Memorizzazone
Arbeits-/Ruststroom Handm./Autom. reset

12 14

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Single-phase voltage monitoring
S1UM

Timing diagram

nicht speichernd/non-latching/non mémorisé/
no acumuladora/senza memorizzazione/automatische

Reset

Arbeitsstromprinzip/
de-energised mode/
mode excitation/

Principio de corriente de trabajo/

Ruhestromprinzip/
energised mode/
mode retombée/
Principio de corriente

speichernd/latching/mémorisé/
Acumuladora/

con memorizzazione/
handmatige reset

Arbeitsstromprinzip/
de-energised mode/
mode excitation/
Principio de corriente de

Principio della de reposo/ trabajo/
corrente di lavoro/ Principio della Principio della
Arbeidsstroomprincipe corrente di riposo/ corrente di
U Ruststromprincipe lavoro/Arbeidsstromprincipe
M
Uan +———— A ———-X - A - —, e — — A —————— A
LN N A VN AN
Uab L N—7] \__/ ol =y /] —
oL R i R R S SR i e I N
D | o D b P | |
I R A
| |
— T
D | Vo D b P | |
N I R A O A A A
110—0 12 - L L N ‘ b
] | | |
1Mo—"-012 ! | L ! | | ! | |
T =T T I T | T
I [ P! [ \ |
| [ | \ [ \
} | | I L | } \ [ | [
110—0 14 | L } : | ‘
11 0—"0 14 1 | L ! | L ‘ |
— f f t
| | I I P I | \
LED \ | I \ P L | [
L/ | . ! I | | |
N } N | I } ! |
® L I } I [ I 1
| [ | I | |
} | I I I | b
| | |
Y2 0—0Y3 \ } | } } } \ } ‘—v—y—l‘ : }
| [ | [ [ |
Y2 o0—"-0Y3 L [ L [ -
} } I o I I } |
L \ o I | \
! I ) P! [ \ |
Y1 Y2 i ; =T | } [ T } } T
| | [ | |
Yio oY2 L L L L L L
It Y & &) ®
la lla Ib IIb 1

Key

v v Vv

Hysteresis (Uyg): 0.6 to 0.95 x Uy,
Grey area: Adjustable hysteresis

t,: Reaction time

la: Uy > Uy Once tg has elapsed,
the relay energises and the LED
“OUT” is lit.

Um < Ugs: Relay de-energises and
LED goes out.

lla: Uy > Uy, before tg has elapsed:
Relay remains de-energised.

Ib: Uy > Uy As above, but relay
de-energises and LED “OUT” goes
out.

Upm < Uggs: Relay energises and LED
is lit.

lIb: As above, but relay remains en-
ergised.

lll: Uy > Uy, See above

Um < Uy Relay does not de-ener-
gise until Y2-Y3 is open.
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Single-phase voltage monitoring

S1UM

Connection examples

» Example 1
Normally energised, non-latching

» Example 3

Normally de-energised, latching

11
L2

Us

a|u | LpF—
1v |20v]s00  Uw

Y1|Y2|Y3
12 |14 | A2

|

11

Us
L2

>
=S
B
|_

1V |20V 500\

Y1 |Y2|Y3
12 |14 | A2

Um

» Example 2
Normally de-energised, non-latch-
ing

» Example 4

Normally energised, latching

i1
12

mflu|lpb—

1V |20V |500 Um

1
Y1i|vz|v3

12 |14 | A2

|

Us i1

1L2

|

Um

Technical details

S1UM

Electrical data

Supply voltage AC: 24,42 ... 48,110 ... 127, 230 ... 240 VDC:
24V

Tolerance 85...110 %

Frequency range AC 50 ...60 Hz

Power consumption

AC:2VA,DC:1 W

Utilisation category in accordance with
EN 60947-4-1

EN 60947-5-1

AC1: 240 V/0.1 ... 5 A/1200 VA
DC1:24V/0.1 ... 5 A/120 W
AC15:230 V/2 A; DC13: 24 V/1.5 A

Output contacts

1 auxiliary contact (C/0O)

Contact material

AgCdO, 3 uym gold plating for low load range 1-50 V/1-100 mA

Contact fuse protection to EN 60947-5-1

Max. 6 A quick or max. 4 A slow

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Single-phase voltage monitoring

S1UM

Measuring circuit

Frequency range

0, 40 ... 400 Hz

Adjustable limit values for measuring ranges

1Vv:1,05;0.2,0.1V
20V:20,10,4,2V
500 V: 500, 250, 100, 50 V

Hysteresis

60 ... 95 % of response value

Impedance of the measuring inputs

1V: 15 kOhm
20 V: 390 kOhm
500 V: 10 MOhm

Overload capacity of the measuring inputs

1V:max. 40V
20 V: max. 200 V
500 V: max. 700 V

Polarity of the measuring inputs Polarised
S1UM UP version: Any
Reaction time 0.1...10s

Temperature dependence

+/-0.05 % per +1 °C

Environmental data

EMC

EN 60947-5-1, EN 61000-6-2

Vibration in accordance with EN 60068-2-6

Frequency: 10 ... 55 Hz
Amplitude: 0.35 mm

Climatic suitability

EN 60068-2-78

Airgap creepage EN 60947-1
Ambient temperature -15... 455 °C
Storage temperature -40 ... +85 °C

Mechanical data

Cross section of external conductors

1 core flexible

2 core with the same cross section, flexible
with crimp connectors, no plastic sleeve

without crimp connectors or with TWIN crimp connectors

0.20 - 4.00 mm?, 24 - 10 AWG

0.20 - 2.50 mm?, 24 - 14 AWG
0.20 - 2.50 mm?, 24 -14 AWG

Torque setting for connection terminals

0.6 Nm

Mounting position Any

Housing material

Housing PPO UL 94 VO

Front ABS UL 94 VO

Protection types Mounting: IP54
Housing: IP40

Terminals: IP20

Dimensions (H x W x D)

87 x22.5 x 122 mm

Weight 1659

Order reference

Type Ug Um Order no.
S1UM 24 VAC 500 VAC/DC 827 230
S1UM 42 - 48 VAC 500 VAC/DC 827 240
S1UM 110 - 130 VAC 500 VAC/DC 827 250
S1UM 230 - 240 VAC 500 VAC/DC 827 260
S1UM UP 24 VDC 500 VAC/DC 827 225
S1UM UP 24 VAC 500 VAC/DC 827 235
S1UM UP 42 - 48 VAC 500 VAC/DC 827 245
S1UM UP 110 - 130 VAC 500 VAC/DC 827 255
S1UM UP 230 - 240 VAC 500 VAC/DC 827 265

Ug: Supply voltage
Upm: Measuring voltage
Additional versions on request

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Three-phase voltage monitoring

S3UM

The S3UM voltage monitoring relay is
used to monitor overvoltage and und-

ervoltage as well as the phase se-
quence in 3-phase supplies.

Unit features

» Monitors supplies with and without

neutral conductors
» Trip device for undervoltage and
overvoltage
Evaluates phase sequence
Detects asymmetry
Detects phase failure
Reaction time can be set to up to
10s
» Operates to normally energised or
normally de-energised mode

v v v Vv

Description

The voltage monitoring relay is en-
closed in an S-95, slimline housing.

Overvoltage value can be set from
100 % to 120 % of the rated mains
voltage

Fault status can be latching or non-
latching

LED as supply voltage indicator
LED for all faults: phase sequence
error, under/overvoltage

Phase failure is detected even when
there is voltage feedback from con-
nected loads

Range switching 10 % for L1-L3
Separate supply voltage A1-A2

Approvals - . .
PP Various versions are available for AC
and DC operation.
Features
S3UM . .
» Relay outputs: 1 auxiliary contact
(C/0)
¢ us * » 2 measuring circuits
LISTED » Undervoltage value can be set from
75 % to 100 % of the rated mains
P voltage or from 40 % to 100 % (unit
type)
Approvals for unit types up to 240 VAC
Internal wiring diagram
MR: Manual reset, AR: Automatic reset
Us Un Reset
A1 A2 L1 L2 L3 N YE---_Y.Z Y1 12 14
— =2 %, j’ﬁ- i Q=—
Umschaltung
Switching
Commutation
Commutacién
| | Umformung Commutazione
1 Transformer Omschakeling
Conversion Ug 10 % Ruhe-/Arbeitsstrom
Transformacion A Normally energised/de-energised
Transformazione| T Mode retombée/excitation
(Omzetting N Corriente de trabajo/reposo
G1 ~ Ui 100-120 % Us Corrente di riposo/di lavoro
- T | T E{ Rust-/Arbeidsstroom
Erkennung | | | [ -
Detection {Li {L £ Ki
\}4 Détection Skala/Scale/Echelle/
Deteccioén Escala/Scala/Schaal ta  MR/AR J_/ L
Riconoscimento
Detectie 40/75-100 % Up
Power Unin/Umax /B( ﬂ_ SZ\}‘
Fault
1

1.2-6
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Three-phase voltage monitoring

S3UM

Timing diagram

nicht speichernd
non-latching

sans mémorisation

no acumuladora

senza memorizzazione
automatische reset

| Ruhestromprinzip

Arbeitsstromprinzip o
+ Normally energised

Normally
de-energised mode | mode

Mode excitation | Mode retombée
Principio de corriente de ; Principio de cor-
trabajo | riente de reposo
Principio della Principio della
corrente di lavoro + corrente di riposo

Arbeidsstroomprincipe

! Ruststroomprincipe
=

speichernd

latching
mémorisation
acumuladora

con memorizzazione
handmatige reset

Ruhestromprinzip

Normally energised mode

Mode retombée

Principio de corriente de reposo
Principio della corrente di riposo
Ruststroomprincipe

Unmax

Un

Unmin

Y1/Y2

Y1Y2

o O

11 o—to012

11 0—"-012

11 o—to0 14

11 0—"~0 14

/N

Fault

Key

v v v vV

Umax Overvoltage response value

Umin Undervoltage response value

Uy Rated mains voltage
t, Reaction time
Y1/Y2 linked: Automatic reset

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de

1001904-EN-01-2009-09

1.2-7




Electronic monitoring relays PMDsrange
Three-phase voltage monitoring
Application example
Safety device protects against over-
voltage and undervoltage, operating in
normally energised mode
L1
L2
L3
N
1L1
NP0 e
UN| UN
L1 | L2 | L3
Reset  Iy1 vz |vs
|_’\J
[
A1 |A2 | N
1 |12 |14
K2
H1 N
ov
L2 <
» 1: Not required on three phase sup-
plies
Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany 1001904-EN-01-2009-09
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Three-phase voltage monitoring

S3UM

Technical details S3UM

Electrical data

Supply voltage Ug AC: 120,230V
DC: 24V

Voltage tolerance Ug 85...110 %

Frequency range Ug 50...60 Hz

Residual ripple DC 160 %

Power consumption Ug AC: 2 VA
DC:1.5W

Duty cycle 100 %

Utilisation category in accordance with
EN 60947-4-1

EN 60947-5-1

AC1: 240 V/0.1 ... 5 A/1200 VA
DC1:24V/0.1 ... 5 A/120 W
AC15:230 V/2 A; DC13: 24 V/1.5 A

Output contacts

1 auxiliary contact (C/0O)

Contact material

AgCdO, 3 pm gold plating for
low load range 1-50 V/1-100 mA

Contact fuse protection to EN 60947-5-1

Max. 6 A quick or max. 4 A slow

Measuring circuit

Measuring voltage Uy, (3AC)

42,100/110, 230, 400/440, 415/460 ,
440/480, 500/550 V, selectable

Voltage tolerance Uy,

0..125%

Measuring range switching (10 %) via
terminals Y2, Y3

Open: high value
Closed: low value (ex-works
setting)

Frequency range

40 ... 400 Hz

Setting range Unin/ Umax

Unin: 75 - 100 %; Upax: 100 - 120 %
Order no. 837251, 837271:
Unin: 40 =100 %; Uax: 100 - 120 %

Evaluates phase sequence

75-120 % Uy,

Hysteresis

ca.2 %

Delay-on energisation

0,5 ... 10 s selectable

Environmental data

EMC

EN 50081-1; EN 50082-2

Vibration in accordance with EN 60068-2-6

Frequency: 10 ... 55 Hz
Amplitude: 0.35 mm

Climatic suitability

EN 600068-2-78

Airgap creepage EN 60947-1
Ambient temperature -15... +55 °C
Storage temperature -40 ... +85 °C

Mechanical data

Cross section of external conductors
1 core flexible

2 core with the same cross section, flexible

with crimp connectors, no plastic sleeve

without crimp connectors or with TWIN crimp connectors

0.20 - 4.00 mm?, 24 - 10 AWG

0.20 - 2.50 mm?, 24 - 14 AWG
0.20 -2.50 mm?, 24 - 14 AWG

Torque setting for connection terminals

0.8 Nm (screws)

Mounting position Any

Housing material

Housing PPO UL 94 VO

Front ABS UL 94 VO

Protection types Mounting: IP54
Housing: IP40

Terminals: IP20

Dimensions (H x W x D)

87 x 22.5 x 122 mm

Weight

1759

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Three-phase voltage monitoring

S3UM

Order reference

Type Ug Um Order no.
S3UM 24 VDC 42 VAC 837 240
S3UM 24 VDC 100/110 VAC 837 250
S3UM 24 VDC 100/110 VAC 837 251
S3UM 24 VDC 230 VAC 837 260
S3UM 24 VDC 400/440 VAC 837 270
S3UM 24 VDC 400/440 VAC 837 271
S3UM 24 VDC 415/460 VAC 837 280
S3UM 24 VDC 440/480 VAC 837 285
S3UM 24 VDC 500/550 VAC 837 290
S3UM 120 VAC 440/480 VAC 837 395
S3UM 230 VAC 42 VAC 837 340
S3UM 230 VAC 100/110 VAC 837 350
S3UM 230 VAC 230 VAC 837 360
S3UM 230 VAC 400/440 VAC 837 370
S3UM 230 VAC 415/460 VAC 837 380
S3UM 230 VAC 500/550 VAC 837 390

Ug: Supply voltage
Up: Measuring voltage

Additional versions on request

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Electronic monitoring relays PMDsrange

Phase sequence monitoring

S1PN

The S1PN phase sequence monitoring
relay detects the phase field of a
3-phase supply.

Approvals
S1PN
c@us 2
LISTED
*

UL approval only for unit types up to
240 VAC

Internal wiring diagram

Unit features

Measuring voltage up to 690 VAC
Phase sequence monitoring
Phase failure monitoring

Fuse monitoring

LEDs

Extensive voltage range

v v vveyw

The phase sequence monitoring relay

is enclosed in an S-95 slimline hous-

ing. Three versions are available.

Features:

» Relay outputs: 2 auxiliary contacts
(C/0)

» Phase field direction monitor

» Detects fuse defect and phase fail-
ure, provided there is no voltage
feedback from connected motors

» LEDs for fault and supply voltage

The phase sequence monitoring relay
detects the time sequence of the indi-
vidual phases in a three phase supply.
In a clockwise phase sequence, con-
tacts 11-12 and 21-22 are open, con-
tacts 11-14 and 21-24 are closed. In
an anti-clockwise phase sequence,
contacts 11-14 and 21-24 are open,
contacts 11-12 and 21-22 are closed.

The S1PN can safely detect phase fail-
ure when the plant is at a standstill
(load isolated from the measuring in-
puts).

N

-
w

5
A Lo

12 14 22 24
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Electronic monitoring relays PMDsrange

Phase sequence monitoring

S1PN

Connection example

L1

L3
1L1

U
L1 |L2 | L3
S1PN
11 | 12| 14
21| 22|| 24
st E-
S2F
H1 ? K2
L2 ov @ @
PE
Key
» 1 = Cable cross section max.
4 mm2, on larger motor cables the
supply line should be fused!
Technical details S1PN

Electrical data

Supply voltage AC: 200 ... 240, 400 ... 500, 550 ... 690 V
Tolerance 85..110 %
Frequency range AC 50 ... 60 Hz

Power consumption

200 ... 240 V: 8 VA; 400 ... 500 V: 15 VA;
550 ... 690 V: 20 VA

Utilisation category in accordance with
EN 60947-4-1

EN 60947-5-1

AC1:240V/0.1 ... 5 A/1200 VA
DC1:24V/0.1 ... 5 A/120 W
AC15:230V/2 A; DC13: 24 V/1.5 A

Output contacts

2 auxiliary contacts (2 C/O)

Contact material

AgCdO, 3 pm gold plating for
low load range 1-50 V/1-100 mA

Contact fuse protection to EN 60947-5-1

Max. 6 A quick or max. 4 A slow

Times

Delay-on energisation

Max. 300 ms (with correct phase sequence)

Delay-on de-energisation

Max. 700 ms (after phase failure)

Pilz GmbH & Co. KG, Felix-Wankel-StraBe 2, 73760 Ostfildern, Germany
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Phase sequence monitoring

S1PN

Environmental data

EMC

EN 50081-1, EN 50082-2

Vibration in accordance with EN 60068-2-6

Frequency: 10 ... 55 Hz
Amplitude: 0.35 mm

Climatic suitability

EN 60068-2-78

Airgap creepage EN 60947-1
Ambient temperature -15... 455 °C
Storage temperature -40 ... 485 °C

Mechanical data

Cross section of external conductors

1 core flexible

2 core with the same cross section, flexible

with crimp connectors, no plastic sleeve

without crimp connectors or with TWIN crimp connectors

0.20 - 4.00 mm?, 24 - 10 AWG

0.20 -2.50 mm?, 24 - 14 AWG
0.20 - 2.50 mm?, 24 - 14 AWG

Torque setting for connection terminals

0.6 Nm (screws)

Mounting position Any

Housing material

Housing PPO UL 94 VO

Front ABS UL 94 VO

Protection types Mounting: IP54
Housing: IP40

Terminals: IP20

Dimens