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The F&F company was established in 1992 based on a commercial and service company
active in the electronic sector. The previous marketing and technical experience (mainly
in terms of electronics and electrical engineering) enabled its owners to established
a manufacturing company offers a wide range of electronic appliances for both domestic
and industrial applications.

Originally, the company's offer were mainly twilight sensors, stair lighting controllers
and phase loss sensors.

The company's strategy is based on the continuous expansion of the offer and seizing
attractive market niches.

Currently, the offer of the F&F encompasses a wide range of devices for the needs of
home and industrial automation.

Cooperation of the research and development department of our company with the
scientific community and final customers leads to a dynamic development of the offer and
allows you to create devices with an increasing level of technological advancement, as
exemplified by the series of programmable controllers PLC MAX and the F&Home smart
home system.

Nowadays, the F&F brand has been widely known in Poland. The company delivers
its products to customers in Russia, Ukraine, Belarus, Lithuania, Latvia, Slovakia, Romania,
Czech Republic, Hungary, Germany, Portugal, Spain, France, Ireland, Sweden, Norway,
Finland, Chile and the United States.

CONTACT

tel./fax +48 (42) 215 23 83
+48 (42) 227 09 71

http://www.fif.com.pl

Office: biuro@fif.com.pl
Sales division: handlowy@fif.com.pl
Technical division: dztech@fif.com.pl
Skype: F&F Pabianice




Certificates

J DEKLARACIA ZGD'DN UEEI WE
FI.F}} Detaration of EC-Couformity
Nr 044/13

25200 Frblmos Poimar ROP: F2L-200-D

C€

TRFFlizc=zd & 0 L Keremzrbynzemks 7000 I-14- RIETM LFCEZRIZ

i2n podgisany, eoizRenTLIoy WOCUIDILT meTTicnCnzgoe my el nnkgsmer codzi s de ety

PRZETHORMIKL STGMALL

Tppps B oeLL BE-TU, A, 6 A, AL-S, B4-10, AL RH-LL HE -
e 1 FR-AD L, =0T

an rinrra T stebansuianlimi cAEes e el YT

U1, Fe-sl-1, M 101, HE-S. -0 -1 -1, HIt- 2oce],

LD 200,05 /EEC
yraelammi | GarOrpM SR

Ao uaiieens Hi sispdanen £ doin 20 e e MIGE
HEEN BTN

L e casad s v wzan g sk

140]

HE INN4FE0RERC
soveatams deprarrpbiladel selrormag e zaeg
Lilied 0 el el slE L natp ang ¢ 2D L3 awialtin 2007 0L (el d. n 22, pou 2GS

ey
“anmy

b Seh mRsbar e R riere, Bk It crede, masbienate 1T wamied, KIS abpay sl epere cedlarsga mpsdnsdel
N R L T

PH-EM B10210-1; 2004

I e CHE AR RN D s HR D g v et el e v e enluialyan 1 ol almnaloeepivpdn oo Doyl
D1

PHM-ON A1DE0-4-2,1,4 56,10 DWW 30134 CISPAR 11

smrpamphinTss melbmmageeteeea, Pacans nitnmnesi ne neamp cwpacise. srphale shamg poejssese apwtassnis

TG EINE, PO R AR INTEITANTIN: - Frassdmmne
g oo e vpeh | e ol ot

smTietiwmna; bacane emel tlelich Tssesdtwesd, Takeses

TeRbelT sl ey ek, T e lesace qaraner e 0T 13

) I=FaF

| M R |

Saduzachaz izmatoens

Mdam oy gmLEER ST

e

v ar a1 B

1"k

L e R Y et c g Sl e
B o P I R

% ey el g we el =
a palidul B

e et e ey e e e e b ks f
dopmiesd Vet

L N R T

LO-1Y¥FE EXAMINATION C ERTIFICATT
B Manler: TCHE 22002 - 4971

ol Cmpme Bibaric. ael 4l 3 Oouxd W Liahd ©
[, PR I N T

T lema

All concerned parties may receive the
copies of conformity certificates CE and
others concerning our products via mail
or fax. Printable versions of these
documents may also be found in our

internet site: www.fif.com.pl

ineticn Doddleea Muske s 01200 365018

FA&F Filipoveski sp
11 ki ratn e TR

AR i

R W

AL F

- Fa Phuu..ﬁbllw'luulul.lElme sl

1 rl:1rw—Tr1J-nh.r LT
e e L R

wazmr pomms pn ke G0 R L g

EG Directive 2004/22/EC

om M=asurng Instremecta Annes B

xl]..m ELTHPCTE B DT (R W, AT I
T e raurarl v s e U efaT e S
Rl SN A R R

rn-.l-m rl-\.r\-..u'\rwpvwr1lul‘.u~rill'p|‘|:=!\.:l-l’lcl:'un:\lhllJ.l D2 R

T idﬂ*ﬂa 17:]'!11_:--’ 17 Howrber 2012

Al eemter SHA
HellH "

AL L VLA 2 ST I IR
EILH i T e ka2

autaiem S A

Jan Eouwirs

L 2in o8,

Fa Irmsen mlerie 1 ks RETIOM KE
P L ] e
racl! L TR ST TN R bt Lot e ZAKG SN i
- o 1 I 1I|:l'“m| = TG 277 D e T T
TROET AT e e 1
sl gk i
O PTI e SO
Ykl ki arme AT
Iommar be TR o4 e T el By 4 S s ....-_.-:-:.I.-ul_.:.. -hl.;lr
[T krsairik raemed mmdhm el ol sk T o fb e et e B oo By v §
v o i .....-..-..n.... o i PETLLE I |
o o LAl
e
[Ty R 1190273F ol |
I pmanile
' . . i
TN R R T
BNDe Fws iy
Tl ihmdmrmy . R T e

e

L Vi P PP Y S




New products

NEW PRODUCTS
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Motion sensor (IP65)

Lighting brightness controller with 9+30 V LED control output
Lighting brightness controller with 0+10 V analog output
Shock sensor

F&Wave - mains powered remote control transmitter
F&Wave - battery powered wall-mounted remote control transmitters
LED lamp 230 V RGBW

Remote control relay

Remote control relay

Monitors for video intercom

FLC programmable controllers

Power uptake direction (drawn/returned) relay

Pulse power supplies

Pulse power supplies

Pulse industrial power supplies

Pulse power supply for flush-mounted box

Electricity consumption meters

Converter/separator of analog signals

Two-way switch with signal lamp

Temperature converter

Modular contactors

Measuring current transducers

AS-225

DR-04

PCZ-531LED
PCZ-531A10

STR-S

FW-RC4AC

FW-WS1 + FW-WS-3
Proxi BULB
SimplyMAX P04
SimplyMAX P03

MK-(10EX/10FSD/10K)

FLC
EPM-621
71-61-(12/24)
Z1-100-(12/24)
Z1-(75/120/240)-12
7110-12P

LE-...

AKS-08

WB-1

MB-TC-1

ST100-20 + ST100-40
TI-30 + TI-80

13
24
29
29
32
55
55
61
62
64
66
92
117
121
121
122
123
156
181
181
185
190
192




Production offer

Section |
Chapter 1
Chapter 2
Chapter 3
Chapter 4
Chapter 5
Chapter 6

Section Il
Chapter 7
Chapter 8
Chapter 9
Chapter 10

Section IlI
Chapter 11
Chapter 12
Chapter 13
Chapter 14

Section IV
Chapter 15

Section V
Chapter 16
Chapter 17
Chapter 18

Section VI
Chapter 19
Chapter 20

Section VII
Chapter 21
Chapter 22
Chapter 23
Chapter 24

PRODUCTION OFFER

BUILDING AUTOMATION DEVICES
Light dependent relays

Staircase timers

Electronic bistable pulse relays

Light dimmers

Motion sensors switch

Lighting controllers

BUILDING AUTOMATION SYSTEMS
Roller blind controllers

F&Light - lighting control system
F&Home - wired smart home system

F&Home Radio - radio smart home system

REMOTE CONTROL

F&Wave - radio control system

RS - radio control relays

Proxi - remote control system Bluetooth Smart

GSM remote control

VIDEO INTERCOMS

Video intercom sets

TIME CONTROL
Timing relays
Time controllers

Programmable control timers

PLC - PROGRAMMABLE LOGIC CONTROLLERS

FLC programmable controllers
PLC MAX controllers

PHASE CONTROL
Phase control relays
Voltage relays

Automatic phase switches

Automatic transfer switching equipment

10
14
20
24
28

30
36
42
46

50
56
58
62

66

74
83
84

92
96

98
104
106
108




Production offer

Section VIII
Chapter 25
Chapter 26
Chapter 27
Chapter 28
Chapter 29

Section IX
Chapter 30
Chapter 31
Chapter 32

Section X
Chapter 33
Chapter 34
Chapter 35
Chapter 36
Chapter 37
Chapter 38
Chapter 39
Chapter 40
Chapter 41

Section Xl

CURRENT PROTECTION

Power consumptions limiters

Priority relays

Current relays

Microprocessor-based relays for electric motors

Fuse modules

POWER SUPPLY

Electric suppliers and transformers
Power supply indicators and multimeters

Inverters and softstarts

STATUS CONTROL, MEASUREMENT AND ADJUSTMENT
Electric energy meters

Pulse and working time meters

Fluid level control relays

Temperature regulators

Supporting components of automation systems

Signal transducers

Electromagnetic contactors and relays

Current transformers

Types and enclosure dimensions

INDEX

Product index

110
113
116
118
119

120
124
128

148
164
168
172
178
182
190
192
194

198




Section I. Building automation devices

1. LIGHT DEPENDENT RELAYS

PURPOSE

Light dependent relay serves to switch-ON the lighting of streets, squares, shop windows, neon lamps etc., at twilight and to switch-OFF afore
mentioned lighting at dawn.

FUNCTIONING

The relay should be situated at place with permanent access to day light, which, due to its
changes of intensity, will cause switching ON and OFF the lighting. The exact time of
switching the lighting can be set by potentiometer by the user. Turn in the direction of
,half moon” will delay switching-ON, turning in the direction of ,sun” will advance
switching-ON. The relay is equipped with a delay system, which delays switching ON and
OFF the lighting, thus eliminating the influence of accidental disturbances like thunder
lightings on the relay functioning.

WITH INTERNAL LIGHT DEPENDENT SENSOR

AZH / AZH 12V [/ AZH 24V

10A. Hermetic.

power supply

AZH 230V AC
st ; _— AZH 12V 12V AC/DC
g _ hermetic AZH 24V 24V AC/DC
'l distribution box load t <10A

Ce oad curren
black activation threshold - adjustable 2+1000Lx
"~ ™~ e activation threshold - default approx. 7Lx
" AZH —_— blue hysteresis approx. 15Lx
AN switching ON delay Ss
i i brown switching OFF delay 10s
S T power consumption 0.56W
=z terminal OMY 3x0,75 mm?, 1=0,8m
— working temperature -25+50°C
dimensions 50x67x26mm
mounting two screws to substrate
protection level IP65

AZH-106 / AZH-106 12V
16A. Hermetic. power supply

— AZH-106 230V AC
"o hermetic AZH-106 12V 12V AC/DC
e IR ' distribution box load current <16A
j activation threshold - adjustable 2+1000Lx
Ce /_ black activation treshold - default approx. 7Lx
AZH blue hysteresis approx. 15Lx
e ] . 106 N switching ON delay <5s
brown switching OFF delay <5s
2 T power consumption 0.56W
1 [ B terminal OMY 3x1mm?, I=0,8m
o = working temperature -25+50°C
dimensions 50x67x26mm
T mounting two screws to substrate
protection level IP65

/ wer |
10A. Miniature. Hermetic. pOAZeH_scuPp Y 230V AC
AZH-C 24V 24V AC/DC
hermetic load current <10A
e distribution box activation threshold - adjustable 2+1000Lx
BT e | activation treshold - default approx. 7Lx
wi o ¥ /_ black hysteresis approx. 15Lx
st | AZH-C blue switching ON delay <5s
S i - AN switching OFF delay <5s
s 3 brown power consumption 0.56W
terminal OMY 3x0,75 mm?, I=0,5m
working temperature -25+50°C
dimensions 81x33x25mm
mounting two screws to substrate
protection level P65
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AWZ / AWZ 24V 16A. Hermetic. With internal connection.

AWZ'3O 30A. Hermetic. With internal connection.

power supply

— AWZ 230V AC
e — — AWZ 24V 24V AC/DC
L] & o ® L N AWZ-30 230V AC
load current
AWZ <16A
AWZ-30 <30A
activation threshold - adjustable 2+1000Lx
activation threshold - default approx. 7Lx
1O a—— 1 hysteresis approx. 15Lx
e By AL TR 1 2 3 switching ON delay <5sec
CE e w switching OFF delay <5sec
,. ' 4 B B & F power consumption 0.8W
— terminal
i | ] Awz 2.5mm? screw terminals
AWZ-30 4.0mm? screw terminals
working temperature -25+50°C
dimensions
Light dependent relay in box with special sealing flange, AWZ 60x85x35mm
fastened to the substrate by two screws, closed by AWZ-30 76x85x35mm
mounting two screws to substrate
acover with silicongasket and tightened by 4 screws. protection level IP65
WITH EXTERNAL HERMETIC PROBE
- - - - power supply
AZH-S / AZH-S 12V / AZH-S 24V [/ AZH-S pLus wer s 730V AC
L N AZH-S 12V 12V AC/DC
o \\ AZH-S 24V 24V AC/DC
e opoi AZH-S PLUS 230V AC
f a v % I':"I load current <16A
e e ﬁ activation threshold - adjustable 2+1000Lx
e t , e activation threshold - default approx. 7Lx
N - i | s hysteresis approx. 15Lx
"\-.,____\.__'_,r . _® 1 2 3 4 5 switching ON delay <5sec
switching OFF delay <5sec
) g power consumption 0.56W
[ terminal 2.5mm? screw terminals
Ceeses working temperature -25+50°C
. dimensions 50x67x26mm
mounting two screws to substrate
. i . . . . protection level 1P20
Externa hermetic probe @10 or PLUS including with automatic twilight sensor.
AZ-B f AZ-B 24V / AZ-B prLus
AZ-B UNI / AZ-B pLus UNI
power supply
CeoR AZ-B / AZ-B PLUS 230V AC
L AZ-B 24V 24V AC/DC
[ ™ . AZ-B UNI / AZ-B PLUS UNI 12+264V AC/DC
T3 — ﬁ load current <16A
; Al . |=nn activation threshold - adjustable 2+1000Lx
ey = activation threshold - default approx. 7Lx
Uiﬁ. .\--.___x‘__':.f" . hysteresis approx. 15Lx
1= switching ON delay 1+15sec
- switching OFF delay 10+30sec
rZE power consumption 0.56W
terminal 2.5mm? screw terminals
oe working temperature -25+50°C
dimensions 2 modules (35mm)
mounting on TH-35 rail
Externa hermetic probe @10 or PLUS including with automatic twilight sensor. protection level 1P20
AZ-112 f AZ-112 24V [ AZ-112 pLus
-3 power supply
i AZ-112 / AZ-112 PLUS 230V AC
k AZ-112 24V 24V AC/DC
IDam load current <16A
& activation threshold - adjustable 2+1000Lx
1 i activation threshold - default approx. 7Lx
. [ hysteresis approx. 15Lx
f..- switching ON delay 1+15sec
switching OFF delay 10+30sec
00 power consumption 0.56W
terminal 2.5mm? screw terminals
B Le working temperature -25+50°C
o] dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20

External hermetic probe @10 or PLUS including with automatic twilight sensor.
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HERMETIC EXTERNAL PROBES

PLUS

Applied in sets: AZH-S pLus, AZ
Available separately.

-B pLus, AZ-B pLus UNI, AZ-112 pLus.

63mm

internal sealing collar

——— _
L B
X
1 —
T :
e L
@ ‘4 _
| -
X

@10

lid with silicone seal

Applied in sets: AZH-S, AZ-B, AZ-B UNI, AZ-112.

Available separately.

ATTENTION!

[ 1
. N ) N 4
[ [
—
\ mounting hole to the ground
38 mm 1000 mm

Optical sensor in convenient low dimensioned casing,
to be connected by rubber grommet PG7 with round
cable max. @7 mm, (for ex. 2x 0,5mm?) of length acc
to necessity. Box with special sealing flange, fastened
to the substrate by two screws, closed by a cover
with silicon gasket and tightened by 4 screws.

Little, easy to mount light dependent sensor with
1 meter cable with posibility to extend (connection
of leads should be made in hermetic distribution box
orata place free from atmosphericinfluence.

The external probe should be situated at place with permanent access to day light, which due to its changes of intensity, will cause switching ON

and OFF the lighting.

When length of connecting cable of external probe exceeds 10 m it should not be laid in vicinity of a parallel conductor under mains voltage,
or conducting great currents. In any case always connect correctly phase and neutral leads to the light dependent relay.

PRACTICAL SOLUTIONS

LIGHT
DEPENDENT
RELAY

-

Control system for contactor-actuating receivers of total power
consumption exceeding the maximum allowable load of a photo-sensitive switch

ATTENTION!

Automatic twilight sensors for other voltages than specified in the technical data table are also available on special request (24V, 48V and 110V

AC/DCand other).
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ASTRONOMICAL CLOCK

On the grounds of information about the current date, geographical coordinates of the installation (location) and hourly shift relativeto
Universal Time (Greenwich UT), the astronomical clock automatically sets daily, temporary points of closing and opening of clock conitact

inaccordance with astronomical times of sunrise and sunset.

NFCmodule.

Read more - page 86

NFC WIRELESS COMMUNICATION
- possibility wireless read and write
timer configuration from an
Android phone equipped with the

SSO - LIGHTING CONTROL SYSTEM

System based on a central astronomical clock PCZ-527 is designed for switching on and off of the lighting or other electrical receivers according

to the daily, astronomical points of sunrise and sunset.

PCZ-527

With the additional devicesit allows you to:
* register time of operation
* SMS alarm messages

* synchronize time and GPS location
* measure the level of brightness (sunlight)

* monitor network performance and electricity consumption

* read status and configuration of the timer using SMS commands

* preview of status and configuration using tablets and smartphones running Android

&)

Read more - page 88 Android system app

F& UQ ht LIGHTING CONTROL SYSTEM

System that allows you to build a simple in configuration and at the same

time an advanced lighting control system:

* control various sources of lightin a single system;

* cooperation with brightness and motion sensors. Ability to use motion
sensors from the alarm system;

* grouping devices according to, for example, room or floor (up to 10
different groups);

* central control of all receivers;

* independent brightness correction for each receiver so that with one
brightness sensor the lighting can change depending, on the distance
from the window (for example);

* synchronizing work of receivers (for example forcing the same level of
brightness on multiple dimmers);

* simplicity of configuration - you need only a screwdriver to "program"
the system.

Read more - page 36

e

o
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LIGHTING BRIGHTNESS LEVEL SENSOR

MB-LS-1 WwiITH MODBUS RTU OUTPUT

The converter in a special, small plastic box,
connected through a PG7 gland with a round cable
of any length, max. @7 (for example 2x0.5 mm?).
Box with special sealing flange, fastened to the
base with two screws, closed by a four-screw cover
withasilicon gasket.

63mm

supply voltage 9+30V DC
maximum current consumption 40mA
range of measurement 1+2000Lux
maximum measurement error temp. +1°C
port RS-485
communication protocol Modbus RTU
working mode SLAVE
power consumption 0.3W
internal sealing flange working temperature -40+70°C
terminal 2.5mm? screw terminals
dimensions 42x63x30mm
mounting 2 fastening screws to the ground
protection level P65

The sensor continuously measures the level of brightness (sunlight) in the range of 1+2000 lux. It allows you to link the moment of switching
on/off with the actual level of brightness. Regardless of switching on and off we are presented with the brightness levels in lux and the width of

the time zone for switching.
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2.

STAIRCASE TIMERS

PURPOSE

Staircase timer serves to keep switched-ON lighting of staircase, corridor or any other object for the set time and to switch-OFF this lighting

automatically, upon elapse of this set time.

FUNCTIONING

Turned ON staircase timer supports the lighting during set time by potentiometer (from 0.5 min. to 10 min.). After passage of set time timer will
switch OFF the lighting automatically. After switching OFF the lighting there is possibility to switch it ON again.

STANDARD TYPE
ASO-220 / ASO-110 / ASO-24 / ASO-42

10A. With cable connection.

1
PRDHEAN e
&' blue N
s -
oy "~ ASO-220 black
f

— - ¥ brown L

LR

-_—

A%0-220 is adapted to co-operate with pushbuttons equipped with neon lamp.

AS0-201 / ASO-204

164, With screw terminals.

o
P e v Bl L N
@
[ o B N
[ N
LB N 1 2 3

A%50-201 is adapted to co-operate with pushbuttons equipped with neon lamp.

AS0-205

104, inflush mounted.

J.@\.: . blue

N
| black (% %
X

brown L

ASR20E °

ASO-205 is adapted to co-operate with pushbuttons equipped with neon lamp.

power supply

ASO-220

ASO-110

ASO-24

ASO-42
load current

AC (AC-1)

DC
switching OFF delay - adjustable
switching ON delay
terminal
power consumption
working temperature
dimensions
mounting
protection level

power supply
ASO-201
AS0-204
load current
AC (AC-1)
DC
switching OFF delay - adjustable
switching ON delay
terminal
power consumption
working temperature
dimensions
mounting
protection level

power supply

load current

switching OFF delay - adjustable
switching ON delay

terminal

power consumption

working temperature
dimensions

mounting

protection level

230V AC
110V AC
24V AC/DC
42V DC

<10A

4A
0.5+10min.
<lsec

OMY 3x0.75mm?, 1=0.45m

0.56W

-25+50°C
50x67x26mm

two screws to substrate
P65

230V AC
24V AC/DC

<10A

4A

0.5+10min.

<lsec

2.5mm? screw terminals
0.56W

-25+50°C

50x67x26mm

two screws to substrate
P20

230V AC

<10A

0.5+10min.

<lsec

3xDY 1mm?, I=10cm
0.4W

-25+50°C

@55, h=13mm

in flush mounted @60
P20

10



Chapter 2. Staircase timers

AS-B 220 / AS-B 110 / AS-B 42 / AS-B 24

& &
L L
10— N . ’ N .
= 1»—|Zl—12 i 1>—|ZI—]2 -
d , il
8 8

3-wire connection 4-wire connection

AS-B 220 is adapted to co-operate with pushbuttons equipped with neon lamp.

AS-212 / AS-214

e
ug- ? . .
I i N o a N o
1 '-|ZI—J3 X 1 '—|Z|—l3 K
&
@ K 10
12 12

3-wire connection 4-wire connection

AS-212 is adapted to co-operate with pushbuttons equipped with neon lamp.

power supply

AS-B 220

AS-B 110

AS-B 42

AS-B 24
load current

AC (AC-1)

DC
switching OFF delay - adjustable
switching ON delay
power consumption
terminal
working temperature
dimensions
mounting
protection level

power supply
AS-212
AS-214
load current
AC (AC-1)
DC
switching OFF delay - adjustable
switching ON delay
power consumption
terminal
working temperature
dimensions
mounting
protection level

230V AC
110V AC

24V AC/DC

<10A

4A

0.5+10min.

<lsec

1.2wW

2.5mm? screw terminals
-25+50°C

2 modules (35mm)

on TH-35 rail

1P20

230V AC
24V AC/DC

<10A

4A

0.5+10min.

<lsec

0.56W

2.5mm? screw terminals
-25+50°C

1 module (18mm)

on TH-35 rail

1P20

WITH ADDITIONAL FUNCTION OF COUNTER-BLOCKADE

Function of counter blockade does not allow to keep the light-ON in case of staircase switch blocking (after blocking the pushbutton, for example
by match, the timer will count the set time and switch OFF the lighting). Next switching ON can be after removing the blockade.

AS0O-202 / ASO-203

bl %%

ASO-202 is adapted to co-operate with pushbuttons equipped with neon lamp.

AS-223 / AS-224

L..

r o] . .
10 " — N
1 3
6
L —
10 12
SR 3 control pulse: N control pulse: L

AS-223 is adapted to co-operate with pushbuttons equipped with neon lamp.

power supply
ASO-202
ASO-203
load current
AC (AC-1)
DC
switching OFF delay - adjustable
switching ON delay
power consumption
terminal
working temperature
dimensions
mounting
protection level

power supply
AS-223
AS-224
load current
AC (AC-1)
DC
switching OFF delay - adjustable
switching ON delay
power consumption
terminal
working temperature
dimensions
mounting
protection level

230V AC
24V AC/DC

<10A

4A

0.5+10min.

<lsec

0.56W

2.5mm? screw terminals
-25+50°C

50x67x26mm

two screws to substrate
1P20

230V AC
24V AC/DC

<10A

4A

0.5+10min.

<lsec

0.56W

2.5mm? screw terminals
-25+50°C

1 module (18mm)

on TH-35 rail

P20

11
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WITH FUNCTION OF SIGNALISATION OF LIGHTING SWITCHING OFF

AS-221T

Turned ON staircase timer supports the lighting during set time by potentiometer (from 0.5 min. to 10 min.) and upon elapse of this set time
a reduction by half of lighting brightness follows for about 30 seconds, after that OFF follows (thus an occurrence of a sudden darkness
isavoided, enabling safe approach to the switch). After switching OFF the lighting there is possibility to switch it ON again.

L 3

ATTENTION!

[ e

8

3-wire connection

4-wire connection

power supply 230V AC
load current <10A
switching OFF delay - adjustable 0.5+10min.
time of reduced brightness 30sec
switching ON delay <1sec
power consumption 0.8W
terminal 2.5mm? screw terminals
working temperature -25+50°C
dimensions 2 modules (35mm)
mounting on TH-35 rail
protection level 1P20

The AS-221T is not compatible with LED lamps, glow-discharge tubes, compact fluorescent lamps and other lighting devices including electric

starters.

AS-222T

WITH COUNTER BLOCKADE

Turned ON staircase timer supports the lighting during set time by potentiometer (from 0.5 min. to 10 min.) and upon elapse of this set time
a reduction by half of lighting brightness follows for about 30 seconds, after that OFF follows (thus an occurrence of a sudden darkness
is avoided, enabling safe approach to the switch). After switching OFF the lighting there is possibility to switch it ON again. Function of counter
blockade does not allow to keep the light-ON in case of staircase switch blocking (after blocking the pushbutton, for example by match, the timer
will count the set time and switch OFF the lighting). Next switching ON can be after removing the blockade.

| e power supply 230V AC
| load current <10A
1.0 — switching OFF delay - adjustable 0.5+10min.
time of reduced brightness 30sec
switching ON delay <lsec
terminal 2.5mm? screw terminals
3l .
"_ power consumption 0.8W
Ky working temperature -25+50°C
e dimensions 2 modules (35mm)
mounting on TH-35 rail
4-wire connection protection level 1P20
Y
ATTENTION!
The AS-222T is not compatible with LED lamps, glow-discharge tubes, compact fluorescent lamps and other lighting devices including electric
starters.
ATTENTION!

Automatic staircase switches for other voltages than specified in the technical data table are also available on special request (12 V, 48 V
and 110V AC/DCand other). The offer does notinclude the AS-221T and AS-222T models.

12



Chapter 2. Staircase timers

GROUP (with the KASKADA sequence switching system)
AS-225

power supply 9+30V DC

[-FaF -l output current <4A

@ R output voltage 9:30V DC

am o T switching OFF delay Ton - adjustable 10+90sec

e = switching ON delay - adjustable Ta 0+100%Ton

ey -+ switching ON delay <lsec

terminal 2.5mm? screw terminals

power consumption standby/on 0.3W/0.5W

' working temperature -15+50°C

dimensions @54 (048x43mm), h=20mm

CONTROL: . CONTROL mounting in flush mounted @60

pREVIOUS £ o i NEXT protection level 1P20
CONTROLLER ;1 37 - “r. W'TE, CONTROLLER

PURPOSE

The AS-225 automatic stairs controller is a controller dedicated to building a multipoint system of stairs lighting control. Each relay manages one
point of light, and when combined into a group and with connected activators (bell button, motion sensor, pressure sensor, optical barrier), you

can get the effect of light moving along the stairs
FUNCTIONS

* control of multipoint lighting system;
* the ability to create groups of any number of controllers;

* any of the controllers allows you to set your own time period of the light switch-on and the moment of switching to another segment;

* switching on the lights using a variety of selectors:
-bell button
-motion sensor
- optical barrier
- pressure sensor

Issuing of the command is done potential-free by connecting the IN/OUT input with the ,,-” level of power supply.

* small enclosure for the installation box - can be mounted directly under the lamp;
* simpleinstallation - only 3 wires from the controller to the controller.

e Bl g
L
TEE -5 v g L
R o '
p P el - ety Il.':_".l un up
T o
| | :
i s
HraH E s
e, 1

FUNCTIONING

Pressing the DOWN button will switch on lamp number 1. Once the time t, set on the first controller has elapsed the lamp number 2 will start to
gradually switch on. Once the switch-on time t,, of the lamp number 1 has passed the lamp will begin to gradually switch off. Transition from the
lamp 2 to the lamp 3, from the lamp 3 to the lamp 4, etc. will be carried out the same way. In case of descending the stairs (pressing the UP
button), the sequence is reversed - lamp number 5 will be switched on as the first one, the number 4 etc.

OMS-635 WITH STAIRCASE TIMER

N power supply 230V AC

& [] load current <16A

[ switch-on time lightning - adjustable 0.5+10min.
10— 22 Gmin power limit 200+1000VA
i A X STARS 1234 switching ON delay 1.5+2sec
T o — return supply hysteresis 2%
i return supply time 30sec
I:R] terminal 2.5mm? screw terminals

power consumption 0.8W

: e oS3 working temperature -25+50°C

E s678 dimensions 2 modules (35mm)

9000 mounting on TH-35 rail

LEew | protection level 1P20

The OMS-635 power consumption limiter allows the user to maintain lighting in halls, staircases or other places active for a specified time
when it will then turn off automatically. The user may also preset the automatic disconnection of power supply to a single-phase wiring system

ifthe rated power input to the receiversin a given circuit is exceeded.

13



Section I. Building automation devices

3. ELECTRONIC BISTABLE PULSE RELAYS

PURPOSE

Electronic bistable pulse relays enables the user to actuate lighting or other devices from various locations by means of control buttons in
parallel connection.

L/N

SWITCH ON - SWITCH OFF TYPE

The receiver is actuated by means of a current pulse triggered by pushing any bell push connected to the relay. The receiver is deactivated by
another pulse or after a preset time.

The relay does not ,,memorize” the position of the relay contact, i.e. in case of supply voltage decay and the subsequent return of supply voltage,
the relay contact will be set in the off position. Such a solution prevents the automatic actuation of the receivers controlled that might occur

without proper supervision after a long-lasting decay of supply voltage.

BIS-402

‘ LN N L ‘
3 | 4 5 6
BIS-<02 XXX XX

CER rms

ATTENTION!

The BIS-402 is not compatible with bell pushes equipped with fluorescent lamps.

BIS-408 / BIS-408i

[<F«F> QTS [ 1
Foamiin ‘<?1 (%

cEm = 72X X%
i [ e ! "' I
[k O T M 8 /" d._.-‘-...._
: L
N
L
ATTENTION!

power supply

contact / load current (AC-1)
L/N current control pulse
switching ON delay

power consumption
working temperature
terminal

dimensions

mounting

protection level

power supply
BIS-408(i)
contact / load current (AC-1)
BIS-408
BIS-408i
L current control pulse
switching ON delay
power indication
power consumption
standby
on
working temperature
terminal
dimensions
mounting
protection level

230V AC

1xNO/NC / <10A

<1mA

0.1+0.2sec

0.4W

-25+50°C

2.5mm? screw terminals
@54 (048x43mm), h=20mm
in flush mounted @60

P20

100+265V AC

1xNO / <16A

1xNO / <16A (160A/20msec)
<5mA

0.1+0.2sec

green LED

0.15W

0.7W

-25+50°C

2.5mm? screw terminals
@54 (048x43mm), h=25mm
in flush mounted @60

1P20

Relay version "i" is to pin adapted to cooperate with the receivers with high starting current, such as LED fluorescent lamps, ESL fluorescent

lamps, electronic transformers, discharge lamps, etc.
The BIS-408 and BIS-408i can be used with backlit buttons.
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Chapter 3. Electronic bistable pulse relays

BIS-411 / BIS-411M / BIS-411i / BIS-411iM / BIS-411 2Z

power supply

N 10 BIS-411(i/M/2Z) 230V 100+265V AC
e L 11 - BIS-411(i/M/2Z) 24V 9:30V AC/DC

T L 123 - contact / load current (AC-1)
| S &— BIS-411 BIS-411(M) separated 1xNO/NC / <16A
| FeF | i 45 6 N BIS-411i(M) separated 1xNO / <16A (160A/20msec)
' Il__ ) -ii ! """"""""""""""" BIS-411 2Z separated 2xNO / 2x[<8A]
N current control pulse <5mA
% o—" —1 switching ON delay 0.1:0.2sec
e o power indication green LED
/Q ! BIS-411i signalling activation red LED

Lt [ power consumption
=4 standb 0.15W
i £ BIS-411 Example of connection 7—/— 9 on Y 0.6W
#‘5’ (S with N control pulse working temperature -25+50°C
10— —12 terminal 2.5mm? screw terminals
%ﬁ" dimensions 1 module (18mm)
BIS-411 2z mounting on TH-35 rail
protection level P20
ATTENTION!

nn
|

Relay version

lamps, electronic transformers, discharge lamps, etc.
M - version of the relays with the "memory" of contact position, so when the power is switched on the relay will be restored to a state it was in

when the power was switched off.

Power relay 230V versions can work with illuminated buttons.

BIS-416

2 INDEPENDENTLY CONTROLLED CIRCUITS

is to pin adapted to cooperate with the receivers with high starting current, such as LED fluorescent lamps, ESL fluorescent

The relay has two independently controlled channels. Control is carried out by means of two separate signal inputs. Pulse on S1 input controls
the R1 output. S2 input and R2 output operate on the same basis.

power supply 100+265V AC
contact / load current (AC-1) 2x[1xNO] / 2x[<8A]
L current control pulse <5mA
switching ON delay 0.1+0.2sec
[<FsF>| BI5-414 R1 power indication green LED
power consumption
¥ i
CEw e - standby 0.15W
o R2 on 0.6W
- working temperature -25+50°C
kT e
g l'-,%-."bj | - terminal 2.5mm? screw terminals
m / dimensions @54 (048x43mm), h=20mm
mounting in flush mounted @60
N protection level P20
L
ATTENTION!

BIS-416 can work with illuminated buttons.

N |
L
403

Example of control system for three-point hall lighting
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Section I. Building automation devices

WITH TIMING SWITCH

The receiver is actuated by means of a current pulse triggered by pushing any bell push connected

totherelay. Thereceiveris deactivated by another pulse or after a preset time.

Press and hold the control button longer then 2 sec, that will effect the activate lighting permanently until

the next pulse which will turn off the relay.

The relay does not ,memorize” the position of the relay contact, i.e. in case of supply voltage decay
and the subsequent return of supply voltage, the relay contact will be set in the off position.

Such a solution prevents the automatic actuation of the receivers controlled that might occur without

proper supervision after along-lasting decay of supply voltage.

BIS-403

red
black é é
blue N
° L
brown

ATTENTION!
BIS-403 can’t work with illuminated buttons.

BIS-410 / BIS-410i

ATTENTION!

power supply

contact / load current (AC-1)
L/N current control pulse
switching ON delay
switch-off time

power consumption
working temperature
terminal

dimensions

mounting

protection level

power supply
BIS-410(i)
contact / load current (AC-1)
BIS-410
BIS-410i
L current control pulse
switching ON delay
switch-off time
power indication
power consumption
standby
on
working temperature
terminal
dimensions
mounting
protection level

230V AC

1xNO / <10A

<ImA

0.1+0.2sec
1+12min.

0.8W

-25+50°C

4xDY 1mm?, |=10cm
@55, h=13mm

in flush mounted @60
P20

100+265V AC

1xNO / <16A

1xNO / <16A (160A/20msec)
<5mA

0.1+0.2sec

1+15min.

green LED

0.15W

0.7W

-25+50°C

2.5mm? screw terminals

@54 (048x43mm), h=25mm

in flush mounted @60
P20

Relay version "i" is to pin adapted to cooperate with the receivers with high starting current, such as LED fluorescent lamps, ESL fluorescent

lamps, electronic transformers, discharge lamps, etc.

BIS-413 / BIS-413M / BIS-413i / BIS-413iM

11

L control pulse

N control pulse

ATTENTION!

power supply
BIS-413(i/M) 230V
BIS-413(i/M) 24V

contact / load current (AC-1)

BIS-413(M)
BIS-413i(M)
L/N current control pulse
switching ON delay
switch-off time
power indication
signalling activation
power consumption
working temperature
terminal
dimensions
mounting
protection level

100+265V AC
9+30V AC/DC

1xNO/NC / <16A

1xNO/NC / <16A (160A/20msec)

<5mA

0.1+0.2sec
1+12min.

green LED

red LED

0.8W

-25+50°C

2.5mm? screw terminals
1 module (18mm)
on TH-35 rail

1P20

Relay version "i" is to pin adapted to cooperate with the receivers with high starting current, such as LED fluorescent lamps, ESL fluorescent

lamps, electronic transformers, discharge lamps, etc.

M - version of the relays with the "memory" of contact position, so when the power is switched on the relay will start to measure the switch-on

time from the beginning.
Power relay 230V versions can work with illuminated buttons.
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Chapter 3. Electronic bistable pulse relays

GROUP (HOTEL-TYPE)

BIS-412 / BIS-412M / BIS-412i / BIS-412iM

PURPOSE
BIS- 412 electronic bistable pulse relay is designed for operation in a group configuration. A single relay enables the activation and deactivation
of the receiver controlled after each current pulse triggered by pushing a local control momentary push-button (bell-push). The group
configuration enables the deactivation or activation of all receivers connected to individual relays by means of the central control push-buttons.

WITH CONTROLLING INPUTS ,, ACTIVATE ALL” 1, DEACTIVATE ALL”

power supply

BIS-412(i/M) 230V 1004265V AC
hl-! L N BIS-412(i/M) 24V 930V AC/DC
| . 1 contact / load current (AC-1)
P -_ 1L—|Z|—l 3 n—-=_ 2 BIS-412(M) separated 1xNO/NC / <16
1 —1 BIS-412i(M) separated 1xNO / <16 (160A/20msec)
i Ieee P BIS-412 N current control pulse <5mA
= L, 6ot — switching ON delay 0.1+0.2sec
N L e N power indication green LED
signalling activation red LED
e N = I, J_/—l— ® 9 — — 12 power consumption
d L] ) standby 0.15W
—_w 1008 BIS-412i on 0.6W
working temperature -25+50°C
i terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
FUNCTIONING mounting on TH-35 rail
L | trol protection level P20
ocal contro
The receiver is activated after a current pulse that is triggered L
by pushing one optional momentary push-button /1 ®
belonging to the local control group. The contact of the relay is
switched to the 7-10 position. After a next current pulse, the
receiver will be deactivated (the contact of the relay returns to
the 7-12 position). Do
Centralcontrotl T '
DEACTIVATE ALL - after a current pulse triggered by pushing
the momentary push-button 1L®®®, all receivers will be Group
deactivated (regardless of their status, i.e. deactivation or system
. . . diagram
activation) that are controlled separately by individual relays. QF Qﬁ dﬁ
The contactin each relay will be switched to the 7-12 position. e e e e e e e
ACTIVATE ALL - after a current pulse triggered by pushing the P1 P2 P3 P2  LO®®® ree® p; LO8® py P2
momentary push-button T ®®® | all receivers will be acti- -"\-f—‘. . . . . . . . . L
vated (regardless of their status, i.e. deactivation or acti- pr | I : ; ;
vation) that are controlled separately by individual relays. The R EE—— - BN B
contactin eachrelay will be switched to the 7-10 position. P3| ; ; ; ;
ATTENTION!

nin
|

Relay version
lamps, electronic transformers, discharge lamps, etc.

is to pin adapted to cooperate with the receivers with high starting current, such as LED fluorescent lamps, ESL fluorescent

M - version of the relays with the "memory" of contact position, so when the power is switched on the relay will be restored to a state it was in

when the power was switched off.
Power relay 230V versions can work with illuminated buttons.

p

PRACTICAL SOLUTIONS

S—
]| ®
®| ®
ef &l
£ b
gt
%7
CENTRAL
CONTROL
Le’e
J'@_E@
S—
[
2
®
L|
I N

Example of division into subgroups using SEP-01 incoming signal separators (page 178)
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SEQUENCE-TYPE

Sequential relay has two separate outputs: R1 and R2. Contact status (closed/open) is forced sequentially in accordance with a predetermined
program. Contacts switch to another state after subsequent pulse from control button.

Section I. Building automation devices

SINGLE FUNCTION

U
1 1
seq. |0} 1 [ 213 E 041 L2 Sequence Status of the contacts
0 ections an isable
| | . Sections R1 and R2 disabled
i ! i | i ! 1 Only section R1 enabled
— —R1 —H—H—H—— 2 Only section R2 enabled
! | [ i 3 Sections R1 and R2 enabled
Rl e | s
BIS'404 Next pressing the repeat sequence 0-3.
’—PV’L‘ | 100+265V AC
power supply =
N N
‘ i NN L & ‘ contact / load current (AC-1) 2x[1xNO] / 2x[<8A]
n aa RIS q L current control pulse <5mA
IE! 404 T 2 s |4 T5 & ) switching ON delay 0.1+0.2sec
Rt Ny .
CE .-Ia..._-'“."‘ . ‘@ % ZRY) @‘ / power |nd|cat|on' green LED
\ T / power consumption
e —— standby 0.15W
I e on 0.6W
e :
e _sr— @ working temperature -25+50°C
""" & R1 R2 terminal 2.5mm? screw terminals
N dimensions @54 (048x43mm), h=20mm
mounting in flush mounted @60
L protection level 1P20
BIS-404 can work with illuminated buttons.
BIS'414 / BIS'414| N power supply
BIS-414(i) 230V 100+265V AC
R— L R BIS-414(i) 24V 9:30V AC/DC
N 8 —9 contact / load current (AC-1)
t*-'lo . BIS-414 separated 2x[1xNO/NC] / 2x16A
g 123 s R1 10 BIS-414i separated 2x[1xNOQ] / 2x16 (160A/20msec)
-5 o
'I'Iﬂ- x T s 6 11—/‘_12 current control pulse <5mA
ol i SEES o switching ON delay 0,1+0,2s
g | ng - ”E- BIS-414 pAowerAindica"cion‘ green LED
| ol signalling activation 2x red LED
] £l |\ T power consumption
i o standby 0.15W
By 82 9 on 0.9W
m Bls-414 working temperature -25+50°C
B : a7 :
s S 06 R1 _ terminal 2.5mm? screw terminals
b T 780 1 12 dimensions 1 module (18mm)
1?%%‘] mounting on TH-35 rail
BIS-414i protection level P20
ATTENTION!

nn
|

Relay version

lamps, electronic transformers, discharge lamps, etc.
Power relay 230V versions can work with illuminated buttons.

is to pin adapted to cooperate with the receivers with high starting current, such as LED fluorescent lamps, ESL fluorescent

N
BIS-414
R2
R1
~
Example of lighting system, which allows control of light intensity by actuating one of the sections R1 and R2 from any location in the room.
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Chapter 3. Electronic bistable pulse relays

4-FUNCTION

A mode

U [ —

seq. |00 1} 24310
J 1

IR N e B B -
vl e e e

——R2

B mode

1 _ -
U

SEQ. |01 1! 21 311
[l 1

_I_I_ I ] : 1 1 ] ) >2sec :
R _ﬁ_ﬁ

——R2

<Ssec | <55ec' <Ssec| <Ssec]  >Ssec i

| <sseci <5sec!

C mode

SEQ. |01 1P 21011
1 1

N
o

1
1
— Rl
1
1

— —R2

|

D mode

seq. [0 11 241 |
[l 1

]
o
N}
=
o

1 i
o Ri| e
1

— —R2

1 1
<5sec | <5sec! <Ssec|

>5sec

P

1
| <5seci <5sec

BIS-409

[<FaF> QST

T e
CE E L]
{!-III -_u:-:.t%

* Next pressing the repeat sequence 0-3.

* Pressing in less than 5 seconds, repeating sequences 1-3.

* Pressing after more than 5 seconds, disconnect both contacts (sequence 0).

* Long press - in any sequence - disconnects both contacts (sequence 0).

* If you turn off both relays pressing the button again restores the state before
power (memory state). Does not apply to the case of a power failure relay.

* Next pressing the repeat sequence 0-2.

* Pressing in less than 5 seconds, repeating sequences 1-2.

* Pressing after more than 5 seconds, disconnect both contacts (sequence 0).

* Long press - in any sequence - disconnects both contacts (sequence 0).

* If you turn off both relays pressing the button again restores the state
before power (memory state). Does not apply to the case of a power failure

relay.

BIS-409 canwork with illuminated buttons.

BIS-419 / BIS-419i

ATTENTION!

" ||

Relay version

lamps, electronlc transformers, discharge lamps, etc.
Power relay 230V versions can work with illuminated buttons.

7
g R

—9

k110
11

—12
BIS-419

R2
§ — —9

R1
11— —12

BIS-419i

power supply 100+265V AC
contact / load current (AC-1) 2x[1xNO] / 2x[<8A]
L current control pulse <5mA
switching ON delay 0.1+0.2sec
power indication green LED
power consumption

standby 0.15W

on 0.6W
working temperature -25+50°C
terminal 2.5mm? screw terminals
dimensions @54 (048x43mm), h= 20mm
mounting in flush mounted @60
protection level P20
power supply

BIS-419(i) 230V 100+265V AC

BIS-419(i) 24V 9+30V AC/DC

contact / load current (AC-1)

BIS-419 separated 2x[1xNO/NC] / 2x16

BIS-419i separated 2x[1xNO] / 2x16 (160A/20msec)
N current control pulse <5mA
switching ON delay 0.1+0.2sec
power indication green LED
signalling activation 2x red LED
power consumption

standby 0.15W

on 0.9W
working temperature -25+50°C
terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20

is to pin adapted to cooperate with the receivers with high starting current, such as LED fluorescent lamps, ESL fluorescent
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Section I. Building automation devices

1.

LIGHT DIMMERS

PURPOSE

The dimmer is used for switching on and off lighting and offers the option of light intensity

adjustment by means of any impulse switch (buzzer).

FUNCTIONING

Lighting is turned on by a current pulse sent after pressing an impulse switch (buzzer)
connected to a relay. Another pulse switches the lighting off. Pressing and holding the switch
for more than 1 second allows the user to adjust light intensity (continuous loop adjustments

inthe following sequence: BRIGHTER—DARKER—BRIGHTER).

Light intensity may be controlled by means of numerous switches in a parallel connection,
distributed in several locations withinaroom.
The SCO are adapted to co-operate with pushbuttons equipped with neon lamp.

o | l N Easy assembly
| |J|— of light dimmer version

d:}wi to a built-in box
in a 2-wire system.

SUITABLE FOR INCANDESCENT AND HALOGEN LAMPS

Group of dimmers designed for incandescent and halogen lamps (also powered by the transformer or electronic power supply, designed to work
with dimmers). With some electronic power supplies the dimmers may work incorrectly (e.g. flickering of the lighting). For some types, connect
the bulbs or halogen lights with a total power capacity of at least 50% of the nominal power of the power supply. They can work with backlighted

buttons.

Before the finalinstallation itis recommended to perform the tests.

NO "STORAGE" OF LIGHT INTENSITY SETTINGS ENABLED

It has a "SOFT START" feature - holding down the button >1 sec when switching lighting causes smooth lighting up from "zero" (DARKER ->

BRIGHTER).

SCO-801 300w

SCO-811 350w

3
I TEN]

[FeF [ '

SCO-813 1000w

_._':ﬂ_ﬁ.l.i.tirﬁ |

1z

10

12
L N
1l—|zn—lz
5 3
6 4

power supply 230V AC
load current <1.3A
maximum power connected lamps 300W
current pulse <lsec
power consumption 0.1W
working temperature -25+50°C
terminal 2.5mm? screw terminals
dimensions @54 (048x43mm), h=20mm
mounting in flush mounted @60
protection level 1P20
power supply 230V AC
load current <1.5A
maximum power connected lamps 350W
current pulse <1sec
power consumption 0.1W
working temperature -25+50°C
terminal 2.5mm? screw terminals
tightening torque 0.4Nm
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20
power supply 230V AC
load current <4.5A
maximum power connected lamps 1000W
current pulse <lsec
power consumption 0.3W
working temperature -25+50°C
terminal 2.5mm? screw terminals
dimensions 3 modules (52.5mm)
mounting on TH-35 rail
protection level P20
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Chapter 4. Light dimmers

A FUNCTION OF LIGHT INTENSITY SETTING ,,STORAGE” ALLOWED

The lighting returns to the preset intensity after each activation.

SCO-802 300w

m S{_",Q_Bﬂ:z

SCO-812 350w

SCO-814 1000w

power supply 230V AC
load current <1.3A
maximum power connected lamps 300W
current pulse <lsec
power consumption 0.1W
working temperature -25+50°C
terminal 2.5mm? screw terminals
dimensions @54 (048%x43mm), h=20mm
mounting in flush mounted @60
protection level 1P20
power supply 230V AC
load current <1.5A
maximum power connected lamps 350W
current pulse <lsec
power consumption 0.1W
working temperature -25+50°C
terminal 2.5mm? screw terminals
tightening torque 0.4Nm
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level P20
power supply 230V AC
load current <4.5A
maximum power connected lamps 1000W
current pulse <lsec
power consumption 0.3W
working temperature -25+50°C
terminal 2.5mm? screw terminals
dimensions 3 modules (52.5mm)
mounting on TH-35 rail
protection level P20

PRACTICAL SOLUTIONS

— {

R —

N——1—

R —

Example of lighting control system from three locations within a room.
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Section |. Building automation devices

LIGHTING DIMMERS LED 12V

WITH ,,STORAGE” OF LIGHT INTENSITY SETTINGS ENABLED

SCO-803 36w

The lighting returns to the preset intensity after each activation.

-+
K Br
” power supply 12v DC
12VIN LED power connected 36W
oA current pulse <lsec
ir power consumption 0.1wW
L working temperature -25+50°C
by 12V OUT terminal 6xLY 0.75mm?, |=10cm
Bl B dimensions @55, h=13mm
: B R mounting in flush mounted @60
protection level 1P20
-+
USED FOR INCANDESCENT LAMPS, HALOGEN LAMPS, LED LAMPS, COMPACT FLUORESCENT LAMPS
WITH THE DIMMING POSSIBILITY
8+230V AC/DC L/+
N/~ 7
T — power supply 230V AC
E L4 1 | 3 lamp power connected
1oam | — (R) 500W
1 (L) 500W
A (© 500W
4 e 4 (ESL) 100w
& (LED) 100W
,,'. 7 | 8 | 9 control voltage 8+230V AC/DC
i 10 |12 current pulse <lsec
set power consumption 0.1W
R working temperature -20+50°C
'. - terminal 2.5mm? screw terminals
s i dimensions 1 module (18mm)
230V AC l mounting on TH-35 rail
protection level 1P20
PURPOSE
Universal lighting dimmer enables to adjusts the brightness of light the following light sources:
- Incandescent lamps and halogen main series (resistive load R)
- Lamps powered by a toroidal supplier (inductive load L)
- Lamps powered by electronic transformer (capacitive load C)
- Energy-saving compact fluorescent lamps (ESL) with dimming function
- LED lamps powered 230V with dimmable function
FUNCTIONING
The inclusion of light followed by a current pulse caused by a momentary push button (bell) connected to the relay. Lighting can be controlled
through a number of buttons arranged in parallel at different points in the building. Disabling lighting will be after the next impulse. Holding
down the button >1sec enables to set the desired light intensity (continuously adjustable lighting in the loop (Lighter / Darker / Lighter).
FUNCTIONS

- Automatic detection of the nature of the load L+R and R+C. The use of ESL lamps requires manual settings for nature of the load with
dimmer knob on the forehead.

- Speed setting for brightness adjustment.

- ,Memory” light intensity settings - after each inclusion lighting returns to the desired brightness.

- Function ,,SOFT START” - holding the button >1sec. at switch on lights causes the smoothly illumination from ,,zero” (dark / bright).

- Setting a minimum level of light-controlled lamps (particularly important for ESL lamps, requiring a minimum current of ignition and
sustain).

- ON mode - switching to the maximum brightness of lighting without dimming.

- Control input galvanically isolated from the network with a wide range of input voltage 8+230 V AC/ DC.

- Continuously adjustable lighting up and down in order to prolong the life of controlled lamp.
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Chapter 4. Light dimmers

FOR HIGH POWER RECEIVERS <3500 W

SCO-816

SCO-816A
SCO-816M
SCO-816D

basic version

with analog input 1+10 V
with Modbus RTU protocol
with DALI protocol

PURPOSE

The SCO-816 universal dimmer is designed to control the brightness of dimmable high power sources, such as incandescent and halogen lamps,
toroidal transformers and adjustable electronic transformers, dimmable LED bulbs and dimmable energy-saving LED lamps.

FUNCTIONING

Switching on of the lighting follows the current pulse triggered by a momentary push of a button. Next short press of the button turn the lights
off. Long press of the button will brighten/dim the light. The dimmer is equipped with a memory function - another activation by short press of a

button will restore the last set brightness level.

Rapid current surge, which is created at the moment of switching on the capacitive loads receivers, is reduced with the feature of switching on at
zero power supply voltage. This prevents overloading the installation. Built-in double overcurrent protection (high-speed electronic circuit
breaker and fuse) increases the safety of device operation in case of outputs overload. Built-in fan with temperature control system prevents
excessive rise of the temperature of the device. In the case of exceeding the alarm temperature the load will automatically shut off.

In the event of activation of the thermal or overload protection the light is automatically switched off. Switching on is possible the cause of

failure passes and the button is pressed again.

power supply 230V AC
lamp power connected

incandescent and halogen 3500W

inductive and capacitive 2500W
control voltage 8+230V AC/DC
current pulse <lsec
power consumption 0.1wW
working temperature 0+40°C
cooling built-in fan

overload protection electronic circuit

LOAD

3500W  -resistive load: incandescent lamps and halogen lamps.
2300W - inductive and capacitive load: toroidal transformers, adjustable electronic transformers,
dimmable LED bulbs and ESL.

Warning!
The actual threshold value of the load will depend on the ambient temperature.
When the working temperature exceeds the threshold value the acceptable value of the load is reduced.

breaker and fuse 20A

terminal 2.5mm? screw terminals (cord) /
/ 4.0mm? (wire)
tightening torque 0,5Nm
dimensions 1885x90Wx93G [mm]
mounting on TH-35 rail
protection level 1P20
5CO-816
LOAD
L N S PE
ZRZ2X7R%]
L
N
PE
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Section I. Building automation devices

5.

MOTION SENSORS SWITCH

PURPOSE

Motion sensors are used for automatic attached temporary lighting in the event of a person or
other objectin such areas as hallways, courtyards, approach and access roads, garages, etc. The use
of motion sensors to automatically accompany the lighting makes use of the lighting is more

convenientand cheaperin operation.

a o

N

INFRARED

FUNCTIONING

The sensor detects infrared radiation source. It's analysing parameters as the size of the object, the amount of heat emitted, and the speed of
movement between the various sectors of detection. Detector head is moving in two dimensions, which allows for precise setting of the
matched field detection to the individual requirements of the user. Movement detection in the box will automatically attach to the lighting time
set by the user. After that time, the lighting is switched off automatically. Motion sensor is equipped with an automatic control include
preventing crepuscular lighting during the day. DR’s can work indoors and outdoors in places where it is not exposed to rain or snow, and the

possibility of flooding water or other liquid sensor housing and electrical connection points.

DR-04W / DR-04B

Hermetic. IP65.

..-"""J:—

.)))
® —

WHITE / BLACK

i<torrr torr
-—

power supply 230V AC
load current (AC-1) <5A
twilight activation threshold 3+2000Lx
motion of detection 0.6+1.5m/sec
switch-off time 10sect3sec + 15min.t2min.
horizontal detection field 180°
vertical detection field 45°
detection distance (for <24°C) <12m
range of head rotation - vertical / horizontal 60° / 180°
sensor height installation 1.8+2.5m
power consumption 0.5W
terminal 1.5mm? screw terminals
working temperature -20+40°C
dimensions

head spread horizontally S80xW52xG120mm

head folded vertically S80xW52xG95mm
mounting two screws to substrate
protection level P65

The detector head is movable in two planes, which allows for precise adjustment of the detection field matched to the individual requirements
of the user. The sensor cannot work with LED lamps.

DR-05W / DR-05B

WHITE / BLACK

DR

black

blue

brown —\_ N
L

power supply 230V AC
load current (AC-1) <5A
twilight activation threshold 3+2000Lx
motion of detection 0.6+1.5m/sec
switch-off time 10sect3sec + 10min.x2min.
horizontal detection field 0°+180°
vertical detection field 0°+90°
maximum detection distance (for <24°C) 5+12m
range of head rotation - vertical / horizontal 180°/90°
sensor height installation 1.8+2.5m
power consumption 0.5W
terminal 1.5mm? screw terminals
working temperature -20+40°C
dimensions

head spread vertically 95x205x45mm

head spread horizontally 95x140x105mm
mounting two screws to substrate
protection level P44

The detector head is movable in two planes, which allows for precise adjustment of the detection field matched to the individual requirements
of the user. The sensor cannot work with LED lamps.
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Chapter 5. Motion sensors switch

DR-06W / DR-06B WHITE / BLACK

power supply 230V AC
load current (AC-1) <4A
receiver's power connected
incandescent lamps 800W
fluorescent lamps 400W
twilight activation threshold 10+2000Lx
motion of detection 0.6+1.5m/sec
switch-off time 3sec+12min.(£3min.)
horizontal detection field 360°
ray detection max (for h=2.3+3.5m, T<24°C) r=5m
sensor height installation h=2.5+3.5m
power consumption
standby 0.10W
on 0.45W
terminal 1.0mm? screw terminals
working temperature -10+40°C
dimensions @=115mm, h=47mm
mounting two screws to substrate
protection level P40
Sensor can’t work with LED lamps.
DR-07 cewne
power supply 230V AC
load current (AC-1) 5A
twilight activation threshold 10+2000Lx
A motion of detection 0.6+1.5m/sec
i switch-off time 3sec+9min.(+2min.)
‘ vertical detection field 360°
ray detection max (for h=2.3+3.5m, T<24°C) r=4m
— sensor height installation h=2.5+3.5m
power consumption
standby 0.10wW
. on 0.45W
/ terminal 1.0mm? screw terminals
- working temperature -10+40°C
Vi 6:7523 dimensions
f P external @=50mm, h=52mm
v TR ER groove @=39mm, h=35mm
: mounting hole @=40mm
f: screw spacing 33mm
(R o mounting two screws to substrate
p protection level 1P20
e |
L=y
DR-08 IN FLUSH MOUNTED
power supply 230V AC
load current (AC-1) <5A
twilight activation threshold 3+2000Lx
motion of detection 0.6+1.5m/sec
switch-off time 3sec+9min.(£2min.)
vertical detection field 360°
ray detection max (for h= 2.3+3.0m, T<24°C) r=2m
| sensor height installation h=2.5+3.0m
power consumption
standby 0.10W
on 0.45W
terminal 1.0mm? screw terminals
working temperature -10+40°C
= a~',"[£3:?. — dimensions
S Y i YCAL | external $=105mm, h=71.5mm
y 2 '-""I?"%T" 'a._"ii"- 1 ".. groove @=50mm, h=43mm
i % {5‘ i =7 mounting hole @=51mm
e 'f"-’“T:! J‘.—’ screw spacing 79mm
i | '.E}-,J_Ex:- e mounting two screws to substrate
P or in flush mounted @60
¢ protection level 1P20
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Section I. Building automation devices

MICROWAVE

WITH PRESENCE SENSOR FUNCTION

Microwave sensor allows for motion detection by wooden boards, plasterboard panels, glass and plastics.

FUNCTIONING

DRM sensor emits and bounces high-frequency 5.8 GHz electromagnetic waves. The sensor detects changes in the reflected waves caused by
movement of the object in the area of detection. The sensor detects movement of an object to and from the sensor. Movement in the range of
detection will automatically attach the lighting for time set by the user. After this time the lights will be turned off automatically. The motion
sensor is equipped with light dependent relay able to attaching lighting during the day. Detection status and standby to attach lights are
activated only after dusk. Sensor activation time might be adjust by the user. In addition, there is a possibility of adjustment of the detection area
in range and the receiver actuation time. The sensor allows for motion detection by wooden boards, plasterboard panels, glass and plastics.
Temperature changes do not affect on motion detection.

The power of microwave radiation is relatively low and is completely safe for humans and animals. Its value is less than 10 mW.

By comparison, microwaves and cell phones radiate about 1000mW of power (100 times harder).

[ 1]

.)))

Q —

DRM-01 / DRM-01 24V

Sensor can work with LED lamps.

DRM-02

CEILING

Sensor can work with LED lamps.

torF

BUILD-IN

DRM

./
L o

L' @
N @
N

DRM

/"
L @+

L' @
N @
N

power supply

DRM-01 180+253V AC

DRM-01 24V 24V AC
load current (AC-1) <5A
frequency of the microwaves radiation 5.8GHz
power radiation <10mwW
detection area 360°
detection radius - adjustable (for h=2.5m) 1+10m
activation threshold - adjustable 2+2000Lx
receiver's activation time - adjustable 5sec+12min.
switching ON delay 1sec
power consumption 0.9W
terminal 1.0 mm? screw terminals
working temperature -25+50°C
dimensions 46x93x42mm
mounting two screws to substrate
protection level P20
power supply 180+253V AC
load current (AC-1) <5A
frequency of the microwaves radiation 5.8GHz
power radiation <10mW
detection area 360°
detection radius - adjustable (forh=2.5m) 1+10m
activation threshold - adjustable 2+2000Lx
receiver's activation time - adjustable Ssec+12min.
switching ON delay 1sec
power consumption 0.9W
terminal 1.0 mm? screw terminals
working temperature -25+50°C

dimensions

?103mm; h=44mm

mounting two screws to substrate

protection level

P40

terminal motion sensor _twilight sensor

adjustment dial of twilight
sensor sensitivity

=I=E)-

LED - indicating the
switching of the receiver

adjustment dial
of the detection field range

adjustment dial
of the switch-on time
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Chapter 5. Motion sensors switch

PLAFONS WITH HIDDEN SENSOR

DRM-03
DRM-L

E27 60W
WITHOUT SENSOR

DRM-04 LED (x96) 15W

DRM-05 E27 25w

DRM-06 LED (x160) 10W

power supply 230V AC
type of light bulb/power E27 / 60W
frequency of the microwaves radiation 5.8GHz
power radiation <10mwW
detection area 360°
detection radius - adjustable 2+10m
activation threshold - adjustable 2+2000Lx
receiver's activation time - adjustable S5sec+12min.
switching ON delay 1sec
power consumption 0.9W
terminal 1.5mm? screw terminals
working temperature -25+50°C
dimensions ?285; h=110mm
mounting 3 screws to substrate
lampshade glass, white milk
protection level P40
power supply 230V AC
light source 96xXLED
light color 6000K
luminous flux 1030Lm
LED electric power 15w
frequency of the microwaves radiation 5.8GHz
power radiation <10mwW
detection area 360°
detection radius - adjustable 1+8m
activation threshold - adjustable 2+2000Lx
receiver's activation time - adjustable Ssec+15min.
switching ON delay <lsec
power consumption 0.9W
terminal 1.5mm? screw terminals
working temperature -25+50°C
dimensions ?295; h=100mm
mounting 4 screws to substrate
lampshade HDPE material, white milk
protection level 1P40
power supply 230V AC
type of light bulb/power E27 / 25W
frequency of the microwaves radiation 5.8GHz
power radiation <10mwW
detection area 360°
detection radius - adjustable 2+10m
activation threshold - adjustable 2+2000Lx
receiver's activation time - adjustable Ssec+12min.
switching ON delay 1sec
power consumption 0.9W
terminal 1.5mm? screw terminals
working temperature -25+50°C
dimensions ©285; h=110mm
mounting 3 screws to substrate
lampshade HDPE material, white milk
protection level P40
power supply 230VAC
light source 160xLED
light color 6000K
luminous flux 970Lm
LED electric power 10w
frequency of the microwaves radiation 5.8GHz
power radiation <0.2mW
detection area 360°
detection radius - adjustable 1+8m
activation threshold - adjustable 2+2000Lx
receiver's activation time - adjustable S5sec+15min.
switching ON delay <lsec
power consumption 0.9W
terminal 1.5mm? screw terminals
working temperature -25+50°C
dimensions ?260; h=90mm
mounting 3 screws to substrate

lampshade HDPE material, white milk

protection level P40
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Section |. Building automation devices

6.

LIGHTING CONTROLLERS

DC POWER SUPPLY POWER LED (POWER LED DRIVER)

PLD-01 350 / 750

PURPOSE

LED power supply requires a suitable source of supply. In the case of current exceeding a specified value followed by a deterioration of work

performance LED. PLD-01is used to stabilize the output current of power diodes.

FLO=01

T e

ﬂ;ﬁi‘i, CE

black

brown

LED

ATTENTION!

PLD-01 cooperate with LED dimmer SCO-803 (page 22).

input voltage

current output stabilized max

PLD-01 350 [for LED 1W]
PLD-01 750 [for LED 3W]
LED power connected
PLD-01 350 [for LED 1W]
PLD-01 750 [for LED 3W]
power consumption
working temperature
terminal
dimensions
mounting
protection level

5+40V DC

350mA
750mA

14W

30w

0.1wW

-20+50°C

5xLY 0.75mm?, 1=10cm
@55, h=13mm

in flush mounted @60
1P20

»SOFT START” FOR HALOGEN LAMP

PURPOSE

MST is used to reduce the starting current of halogen lamps. This prevents over-connected lamps, in effect extending their service life.

FUNCTIONING

At the time of switching on the controller does not allow for immediate switch ON of light to full power. Initially the lamp system is powered by
internal thermistor which limiting current circuit. After a time of 1 sec, system switches to permanent contact, through which passes a full load

of receivers.

ATTENTION!
No effect graduallyilluminating of lamps.

MST-01

T
E.
v2m- ——
(€3
it ; SOFT START NORMAL WORK
)
~1sec
B
T
MaT-02
£ B ~___ Lo -
" - - 230v Ui Uout E}
'EC"r ~N _ | o o—|
w L"fl
e po J

input voltage
output voltage
contact

overload

rise time

power consumption
working temperature
terminal
dimensions
mounting
protection level

input voltage
output voltage
contact

overload

rise time

power consumption
working temperature
terminal
dimensions
mounting
protection level

230V AC

230V AC

1xNO

8A

Isec

0.1W

-25+50°C

2.5mm? screw terminals
1 module (18mm)
on TH-35 rail

P20

230V AC

230V AC

1xNO

8A

1sec

0.1W

-25+50°C

2.5mm? screw terminals
50x67x26mm

two screws to substrate
P20
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Chapter 6. Lighting controllers

LIGHTING BRIGHTNESS CONTROLLERS WITH WEEKLY TIME PROGRAMMER

PURPOSE

Brightness controllers with weekly time programmer are designed to programmatically control the brightness level according to an individual

time program set by the user.

FUNCTIONS

* Ability to program up to 480 program steps (day/days of week, hour, minute, the level of brightness)

* Operating modes:

-automatic-according to the commands programmed by the user in the memory of the timer

-manual - manual control of switching on/off and of brightness level

- semi-automatic - the ability to manually control the brightness level in automatic mode. The change is effective until the next switching

on/off resulting from the operating cycle.

* Local input - the ability to control brightness using an additional button connected to the controller

* Programmable time of fade in/out

* Automatic Daylight Savings Time

* Preview of the date and preview of the current program

* Memory of the output status when operating in manual mode
* Removable battery type 2032

PCZ-531LED with control output LED 9+30 V

+

rn EC e
@9 é%:lBaq

FUNCTIONS

* Power supply 9+30V DC
* Directload controlupto 8 A

power supply 9+30V DC
output OC open collector
load current <8A 50V DC
input potential free (0 V triggered)
backup time clock operation 6 years*
battery type 2032 (lithium)
backup time display operation none
accuracy of the clock 1sec
error time +1sec/24h
accurate time setting 1min.
number of memory cells 480
power consumption 1.5W
working temperature -20+50°C
terminal 2.5mm? screw terminals
dimensions 2 modules (35mm)
mounting on TH-35 rail
protection level P20

* battery life addicted to weather coditions and frequency of mains
failure

* Programmable brightness characteristic - the ability to adjust to any dimmable lamp or LED strips

PCZ-531A10 with analog output 0+10 V

AC/DC

rﬂ L G

+V | 0V A1 [A2

—~

FUNCTIONS

* Power supply 85+265V AC/DC
* Analog output voltage 1+10V

power supply 85+265V DC
analog output 0+10V/30mA
load current <8A 50V DC
contact separated 1xNO / 6A 250V AC
input potential free (short circuit 3-4)
backup time clock operation 6 years*
battery type 2032 (lithium)
backup time display operation none
accuracy of the clock 1sec
error time +1sec/24h
accurate time setting Imin.
number of memory cells 480
power consumption 1.5W
working temperature -20+50°C
terminal 2.5mm? screw terminals
dimensions 2 modules (35mm)
mounting on TH-35 rail
protection level P20

* battery life addicted to weather coditions and frequency of mains
failure

* Additional output relay 6 A / 250 V AC activated when you switch on the light. To be used for example to control contactor that switches the

power supply of the integrated lamps.
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Section Il. Building automation systems

7. ROLLER BLIND CONTROLLERS

PURPOSE

The roller blind controllers are designed for controlling roller blinds (up and down movement) or other devices (for example: gates) that are
driven by a single-phase AC electric motor and operated by means of momentary switches (for example: bell-pushes). The controller can
operate as an independent unit (designated for opening/closing one roller blind) as well as the controllers can be combined into groups that
enable the central controlling of many roller blinds.

CONTROL

CENTRAL
CONTROL

FUNCTIONING

The roller blind motor is activated by the momentary switching of a current pulse (L or N) to one of the control inputs. The motor is activated
at a time programmed previously by the user. The activation time programmed enables the complete lifting or lowering of the roller blind. Also,
thereis apossibility of stopping the rolled blind activated at a level selected by the user (non-complete opening or closing of the roller blind).

Wireless roller blinds control - F&Wave system (page 50)
Remote control from your smartphone - PROXI system (page 58)
Smart home system - F&RHome (page 42)

UNIVERSAL

FUNCTIONS

* local and central control;

* universal single or two-button control;

* lock function - lasting signal at the Central Down input cuts off all control keys until the signal is switched off;

* cooperation with external rain and wind sensors and with alarm central;

* direction memory for local and central control. If the controller executes Central Up command, next pressing of the local key will move
the roller blind down;

* asynchronous start - the time of roller blind activation in central control is randomly delayed (up to 1sec) to minimize the current surge in
the mains if multiple motors run simultaneously.

FUNCTIONING

LOCALCONTROL

Depending on how you connect the controller, it can operate in one or two local keys mode.

TWO LOCALKEYS

Each direction of MOVEMENT has its own local key. Short press (<0.5 sec) switches on the roller blind to move in a given direction
forthe programmed period of time. Pressing the key when the roller blind is already in motion causes the roller blind to stop.

Long press (>0.5 sec) switches on the roller blind to move in a given direction for as long as the key is pressed (this allows for example to adjust
thetilt of slats).

ONE LOCALKEY

Local controlinput Down is connected permanently to the N line. Local control input Upis connected to a key that alternately switches the roller
blind to move up or down. Short press (<0.5 sec) switches on the blind for a programmed time. Pressing the key when the roller blind is already
in motion causes the roller blind to stop. Long press (>0.5 sec) switches on the roller blind for as long as the key is pressed. Each time you press
the key the roller blind will move in the direction opposite to the previous one.

CENTRAL CONTROL

The controller always works with two central control inputs. Central control allows the roller blinds to move only in the desired direction. Roller
blind will stop only after a preset time or by pressing any of the local control keys.

Central key - Down can also close and lock the roller blind in the closed position. If the Central key - Down key is pressed and left in the ON
position, the controller will close the roller blind and will not allow for its opening until the Central key - Down is released (other inputs will then
be locked). This function allows you to lock the roller blinds e.g. when the alarm is armed or when the rainfall (if the additional STR-R rain sensor
is used) ortoo strong wind (if the additional STR-W wind sensor is used) is detected.
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Chapter 7. Roller blind controllers

STR-3P for 230V AC engines

WIRES FROM THE SWITCHBOARD TO THE STR-3 CONTROLLER:
4 + PE - if use central control or
2 + PE - without central control

L NPE
v
STR-G-P L o
-.:—# f |.‘a°::’|:ﬁ“_
i T c E CENTRAL
CONTROL

CENTRAL
CONTROL

f‘f\w

WIRES FROM THE STR-3 CONTROLLER TO MOTOR: 3 + PEssm

WIRES FROM THE SWITCHBOARD TO THE STR-4 CONTROLLER
== 4 - if use central control or

t

STR-3D for 230V AC engines

I 2 - without central control
. ]
| |
MOTOR SUPPLY:

I I
1 | B>A-DOWN
| 1N

2s |
' I
I I
|
1

WfES FROM THE STR-4P CONTROLLER TO MOTOR: 2 -’I

CENTRAL CONTROL

a1
[
o
(P T—
i
-
| .
i _ E WIRES FROM THE SWITCHBOARD 4 . -|
0 T a TO THE CENTRAL CONTROL:3 h
=

STR-4D for 12/24V DC engines

ki

WIRES FROM THE SWITCHBOARD
[~~~ » AND THE STR-3 CONTROLLER

- TO THE ROLLER BLIND

AND ITS LOCAL CONTROL: 5 + PE

centRAL
ConTRoL

e U

SWITCHBOARD

E |
Ay
LFF | L
i -
i
]
[y
sl WIRES FROM THE SWITCHBOARD
H WIRES FROM THE SWITCHBOARD o -}-++f-<, -~ AND THE STR-4D CONTROLLER
-_— TO THE CENTRAL CONTROL:3 =~ -----1~"" TO THE ROLLER BLIND
! i cern o | AND ITS LOCAL CONTROL: 4
Bk il t

MOTOR SUPPLY:
A>B-UP

B>A-DOWN

power supply 100+265V AC
contact overload (AC-1/AC-3) 8A/320W
power consumption

standby <0.15W

on <0.6W
control

STR-3P N level triggered

from 1sec to 15min.
-15+50°C

switch-on time (programmable)
working temperature

terminal 2.5mm? screw terminals
local control terminal 2xDY 1mm?2 / |=10mm
dimensions 43x48x20mm
mounting in flush mounted @60mm
protection level 1P20
power supply 10+27V DC
contact overload 6A/max. 24V
power consumption

standby <0.15W

on <0.6W
control 10+27V DC level triggered

from 1sec to 15min.
-15+50°C

switch-on time (programmable)
working temperature

terminal 2.5mm? screw terminals
local control terminal 2xDY 1mm? / I=10mm
dimensions 43x48x25mm
mounting in flush mounted @60mm
protection level 1P20
power supply 100+265V AC
contact overload (AC-1/AC-3) 8A/320W
power consumption

standby <0.15W

on <0.6W
control N level triggered

from 1sec to 15min.
-15+50°C

switch-on time (programmable)
working temperature

terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level P20
power supply 10+27V DC
contact overload 6A/max. 24V
power consumption

standby <0.15W

on <0.6W
control 10+27V DC level triggered

from 1sec to 15min.
-15+50°C

switch-on time (programmable)
working temperature

terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20
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Section Il. Building automation systems

STR-W WIND SENSOR

The STR-W controller with an external wind sensor monitors the current wind speed. If the wind speed exceeds a predetermined threshold value
will be activated for internal relay. The controller operates in two modes: Continuous - if the wind speed exceeds a given threshold value,
the internal contact relay closes and remains closed for the entire duration of wind gusts. Combined with STR-3 and STR-4 roller blind
controllers, the continuous mode ensures closing of roller blinds at a time of strong wind and locks them in closed position until the wind ceases.
Pulse - if the wind speed exceeds a given threshold value, the internal contact relay closes for approx. 1.5 second, passing to the roller blind
controllers a single command of closing. Combined with STR-3 and STR-4 roller blind controllers, the pulse mode ensures closing of roller blinds

atthe time of strong wind, but then the user has the ability to raise the roller blinds at any time.

Adjustment range the same for two modes: 20+70km/h.

1O S
L 8, ;@ o
HTR-w i i

LA |

STR
system

STR-R RAIN SENSOR

1t
W

power supply 100+265V AC
power consumption standby/on <0.2W/<0.6W
working temperature -15+50°C
terminal 2.5mm? screw terminals
dimensions 67x50x26mm
mounting two screws to substrate
protection level 1P20
propeller

dimensions P80x85W mm
wire 2x0.25 mm?, I=5m
mounting screw N6
mounting handle flat steel (L profile) 150x70x3mm
protection level IP65

STR-R controller along with external rainfall sensor is designed to detect rainfall. Combined with STR-3 or STR-4 roller blind controller it allows to
build a system that in the case of rain closes window roller blinds or retracts awnings. The controller operates in two modes: Continuous - if the
wind speed exceeds a given threshold value, the internal contact relay closes and remains closed for the entire duration of wind gusts.
Combined with STR-3 and STR-4 roller blind controllers, the continuous mode ensures closing of roller blinds at a time of strong wind and locks
them in closed position until the wind ceases. Pulse - if the wind speed exceeds a given threshold value, the internal contact relay closes for
approx. 1.5 second, passing to the roller blind controllers a single command of closing. Combined with STR-3 and STR-4 roller blind controllers,
the pulse mode ensures closing of roller blinds at the time of strong wind, but then the user has the ability to raise the roller blinds at any time.
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STR-S SHOCK SENSOR

=il

power supply 100+265V AC
power consumption standby/on <0.2W/<0.6W
working temperature -15+50°C
terminal 2.5mm? screw terminals
dimensions 67x50x26mm
mounting two screws to substrate
protection level 1P20
rain sensor

dimensions 55x50x13mm
wire 3x0.25 mm?, I=5m
mounting screw hole @3/adhesive tape
protection level IP65

S-STR controller along with an external acceleration probe is used to monitor the tremors of the awnings and the like. When the awning under
the influence of the wind begins to shake with an acceleration greater than a predetermined threshold value, the internal relay will be activated
and as a result the roller blinds will be closed or the awnings will be rolled up. The controller operates in two modes: Continuous mode - at the
start of precipitation the internal relay contact closes and remains closed for the entire duration of precipitation (LOCK). Pulse mode - at the start
of precipitation the internal relay contact closes for approx. 1.5 secissuing a single closing command to the controllers

ourT|

{ FaF | :
L E H ‘/17
STR-E &1 ‘? :
= e ]

Cen N

external STR

m probe system

power supply 100+265V AC
power consumption standby/on <0.2W/<0.6W
working temperature -15+50°C
terminal 2.5mm? screw terminals
dimensions 67x50x26mm
mounting two screws to substrate
protection level P20
shock probe

dimensions 15x40x8mm
wire 3%0.25 mm?, |=5m
mounting clamps/adhesive tape
protection level P65
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Chapter 7. Roller blind controllers

A schematic diagram of the manual and automatic control system
using the system sensors and other control relays
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Section Il. Building automation systems

DOUBLE-BUTTON TYPE TWO BUTTONS LOCAL CONTROL UP AND DOWN

[ 1

Local control - a group of push-buttons that controls one roller blind. {-upwards (opening); {- downwards (closing). Pressing the local control
push-button activates the movement of the roller blind in a selected direction. If the roller blind is already moving, pressing the local control
push-button will stop the roller blind.

Central control - a common group of push-buttons for many controllers (minimum two controllers) that controls all roller blinds included in the
central control system. 11 - allupwards; ! -alldownwards.

Pressing the central control push-button activates the movement of the roller blinds in a selected direction. If one of the roller blinds is already
moving in the same direction, its movement will be continued. If one of the roller blinds is moving in the opposite direction, this roller blind will
be first stopped and then its movement will be activated in the direction in accordance with the command sent to the central input. The central
control enables only activating the movement of the roller blinds in a selected direction. The roller blind will be stopped after the programmed
movement time or when any of the local control push-buttons is pressed.

STR-1

power supply 230V AC
load current (AC-3) <1.5A
TR L/N current control pulse <1mA
& » 1 2 3 4 5 6 7 8 switch-on time - programmable Osec+10min.
s QO O O O O OQ O power indication / programming green LED
@ I3 power consumption 1w
: 3 l l l l working temperature -25+50°C
RcE T 4| 1 1 14| ﬁ‘i i signal terminal 4xDY 1mm?, 1=10cm
- supply terminal 4xDY 1.5mm?, [=10cm
l l l l dimensions @55, h=20mm
L N LN LN LN LN mounting in flush mounted @60
protection level 1P20
'~a.-':.'|_ power supply 230V AC
i load current (AC-3) <1.5A
(e - 12 3 4 5 6 7 8 L/N current control pulse <1mA
L O 0 000 0O 0 O switch-on time - programmable Osec+10min.
. "~ It l l l l power indication / programming green LED
power consumption 1w
| 4| + 4| 1 4| ﬁ<| W working temperature -25+50°C
T | terminal 2.5mm? screw terminals
H At ] ] ] ] dimensions 50x67x26mm
Chooaenn LN UN UN LN UN mounting two screws to substrate
protection level P20

|ﬂ! L N power supply
v My STR-421 230V 230V AC
B x|'1= 1l—|ZI—I 3 STR-421 24V 24V AC/DC
J 14 124 load current (AC-3) <1.5A
E — 6e—= +— /N L/N current control pulse <1mA
] 4 ' switch-on time - programmable Osec+10min.
@ _: ; 9 — UN power indication / programming green LED
5 signalling activation 2xred LED
ke @1t power consumption 1yv
e —— 10 work‘mg temperature -25+§O C
o 1 _ terminal 2.5mm? screw te(rmmals)
dimensions 1 module (18mm
o L—q mounting on TH-35 rail
@4 protection level 1P20
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Chapter 7. Roller blind controllers

ONE-BUTTON TYPE ONE COMMON BUTTON LOCAL CONTROL UP/DOWN

|

Local control - a button that controls one roller blind. T-upwards (opening), ! -downwards (closing). Pressing the local control push-button
activates the movement of the roller blind in a direction opposite to the direction of a previously performed movement (after connecting the
controller to the power supply, the first movement closes the roller blind). If the roller blind is already moving, pressing the local control push-
button will stop the roller blind movement. When the local control push-button is pressed again, the movement of the roller blind in the

opposite directionis activated.

Central control - a common group of push-buttons for many controllers (minimum two controllers) that controls all roller blinds included in the
central control system. 1T -allupwards; 1l -all downwards. Pressing the central control push-button activates the movement of the roller blinds
in a selected direction. If one of the roller blinds is already moving in the same direction, its movement will be continued. If one of the roller
blinds is moving in the opposite direction, this roller blind will be first stopped and then its movement will be activated in the direction
in accordance with the command sent to the central input. The central control enables only activating the movement of the roller blinds
in a selected direction. The roller blind will be stopped after the programmed movement time or when any of the local control push-buttons

is pressed.

STR-2

power supply 230V AC
STRT load current (AC-3) <1.5A
» ~ 1 0y 3 4 s 6 7 s L/N c}t:rrent control pulse o o ElmA
ol switch-on time - programmable sec+10min.
@ Q Q Q Q ) Q Q Q power indication / programming green LED
= = [ power consumption 1w
v CE ! working temperature -25+50°C
3 i signal terminal 4xDY 1mm?, |=10cm
’ -I ' -I ﬁ‘l W supply terminal 4xDY 1.5mm?, I=10cm
I [ N dimensions @55, h=20mm
mounting in flush mounted @60
L N L/N L/N L/N protection level 1P20
| FaF |

e power supply 230V AC
1 2 3 4 5 6 7 8 It;ad current (AC»3)I | <1.5A
L/N current control pulse <1lmA
Ce i Q Q Q Q Q o Q Q switch-on time - programmable Osec+10min.
ﬂ ~ i l l l power indication / programming green LED
power consumption 1w
sl -I N <| ﬁ-l i working temperature -25+50°C
ol I ] ] terminal 2.5mm? screw terminals
| ) dimensions 50x67x26mm
teoeaoen LN UN UN UN mounting two screws to substrate
protection level P20

power supply
(=% L N STR-422 230V 230V AC
Moo L o 3 STR-422 24V 24V AC/DC
& = load current (AC-3) <1.5A
[ FF | 11 ﬁ L/N current control pulse <1mA
all L/N —= o——=4 6o——= +—1I/N switch-on time - programmable Osec+10min.
1 4 power indication / programming green LED
| N — 7 signalling activation 2xred LED
L= power consumption 1w
i ®14 working temperature -25+50°C
R & —— 10 terminal 2.5mm? screw terminals
A 11 _— dimensions 1 module (18mm)
g mounting on TH-35 rail
s Im 12 protection level 1P20
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Section II. Building automation systems

8. LIGHTING CONTROL SYSTEM

PURPOSE

F&Lightis a system that allows you to build a simple in configuration and at the same time an advanced lighting control system.

FUNCTIONS

* control various sources of light in a single system;

* cooperation with brightness and motion sensors. Ability to use motion sensors from the alarm system;

* grouping devices according to, for example, room or floor (up to 10 different groups);

* central control of all receivers;

* independent brightness correction for each receiver so that with one brightness sensor the lighting can change depending, on the distance
from the window (for example);

* synchronizing work of receivers (for example forcing the same level of brightness on multiple dimmers);

* simplicity of configuration - you need only a screwdriver to "program" the system.

Group of analog controlled lamps 1+10V.
Different levels of light depending on the
level of brightness in the room. FL-AO-2 controllers.

CAN
f;igrtnﬁssfs;?nssr - control Movement in the detection area
e level of lighting ) -
LS - AO AO| |AO| IAO| |AO AO of the motion sensor activates the
throughout the building. selected lighting. FL-MV-1 controller.

FL-LS-1 sensor.

W\ MV

e S

ON/OFF local control.
FL-BT-1 controller.

'II—BT

Movement in the detection area of
the motion sensor activates the

selected lighting. FL-MV-1 controller.
ON/OFF local control. <Z(
FL-RO-2 controller. ©
MV
RO
DIM
Adjusting the light intensit f I‘ED
justing the light intensity. LED 12V dimmer. FL-LED-1 controller.

FL-DIM-2 controller.

'. ) m BT

4 ON/OFF local control.
. - FL-BT-1 controller.

CAN

BT ON/OFF central control.
FL-BT-2 controller.
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Chapter 8. F&Light - Lighting control system

OPERATING MODES OF THE COMPONENTS OF F&LIGHT SYSTEM

The receivers can operate in one of five modes of operation. The operating mode is set independently for each of the receivers.

1) OFF
The receiver is OFF - does not respond to the signals from buttons and sensors.

2) Automatic mode Al
In automatic mode A1l after powering all the modules go into standby mode. Depending on the signals from motion and brightness
sensors they control switching on, switching off and brightness. The light is switched on provided the movement is detected by the
motion sensor. The brightness of light is set based on the reference light sensor.

3) Automatic mode A2
In automatic mode A2 after powering all the modules go into standby mode Depending on the signals from brightness sensor they
control switching on, switching off and brightness of the lighting.

4) Semi-automatic mode P1
In the semi-automatic mode P1 the user decides about switching on the lighting by pressing the button responsible for that action.
When you press the button the light switches on for 5 seconds (indicates that the system reacted to the push of a button), then the
lighting control is taken over by the brightness and motion sensors. In semi-automatic mode, you may experience a situation that the
light switches off completely, then switches on by itself upon receiving the relevant command from sensors. Pressing the button again
switches off the lights and blocks the ability to switch it on again.

5) Semi-automatic mode P2
In the semi-automatic mode P1 the user decides about switching on the lighting by pressing the button responsible for that action.
When you press the button the light switches on for 5 seconds (indicates that the system reacted to the push of a button), then the
lighting control is taken over by the brightness sensor. In semi-automatic mode, you may experience a situation that the light switches
off completely, then switches on by itself upon receiving the relevant command from brightness sensor. Pressing the button again
switches off the lights and blocks the ability to switch it on again.

6) Single switching mode 21
In single switching mode Z1 the light switches on by pressing the button for 1 minute. If after that time the brightness and motion
sensors indicate that the light should remain switched on the it is so. If the sensor don't send any information - the light switches off and
will remain off until the next switching on (pressing of a button).

7) Single switching mode Z2
In single switching mode Z1 the light switches on by pressing the button for 1 minute. If after that time the brightness sensor indicates
that the light should remain switched on the it is so. If the sensor don't send any information - the light switches off and will remain off
until the next switching on (pressing of a button).

8) Manual mode
Switching on and off of the lighting is done only via the buttons. Signals from the sensors are ignored.

9) Remote
Settings of the potentiometers are ignored. The module operates based on the remotely set configuration.

10) ON
The receiver is switched of the commands from buttons and sensors.

OPERATING MODES OF THE F&LIGHT SYSTEM TRANSMITTERS

1) ON
Pressing the button will switch on all receivers that are on the same level as the button. If the button is set to level O, receivers on all
levels will be switched on.

2) OFF
Pressing the button will switch off all receivers that are on the same level as the button. If the button is set to level 0, receivers on all
levels will be switched off.

3) SWITCH
Short press of a the button switches each of the receivers that are on the same level to the opposite state (ON -> OFF, OFF -> ON). Long
press of a button will brighten/dim the light.
Warning!
Switch does not synchronize the action. After receiving the Switch command each receiver is set to the state opposite to the current one.
Warning!
The Switch function only works on the selected level. If the level is set to 0, the button works only on level 0.

4) SET
Synchronization of the status and brightness level - the button sends to the receivers a direct command stating whether they are to be
set to ON or OFF, and the required level of brightness. This allows for synchronizing a group of receivers to the same brightness level.
Warning!
Status and level are maintained in the memory of the button. If there are several SET buttons on a given level, each of them will
remember its settings and will send them to the receivers when you press the button.
Operation of the button is similar to the Switch-short switches on/off the lights, long press brighten/dim.
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Section Il. Building automation systems

LEVELS

Devices connected to the bus are organized up to ten independent levels (0-9).

Ateach level you may find:

-one brightness sensor;

-multiple motion sensors;

-multiple receivers.

Commands sent from the controller at a given level are received by all receivers that are on the same level. Number of the level will be

determined for each module with 10-position potentiometer or remotely - through configuration saved in a non-volatile memory module.

Level Ois a special level and it will perform the following functions:

- signals issued by the sensors at a 0 level will be received by the receivers at all levels (for example: one sensor of external light may affect all
receiversin the system);

-buttons onlevel 0 can control all receiversin the system (does not apply to Switch function that will only work within the level 0).

EXAMPLE APPLICATION

Level 0 60% _

— i v v v v v ' Y
LCevel 0 Level 1 Level 1 Level 1 Level 1 Level 1 Level 1 Level 1 Level 1
«| Button > < | Move w|Dimmer| | |Dimmer| |~ [Dimmer| |c|Dimmer| |o[Dimmer| [o| Relay =| Relay A1
ON A=-10% A=-10% A=-5% A=-0% A=5% Lvl = 45% Lvl = 65%

Level 0
Ty, snly) sl sl onlp) el on () o)

OFF

Level 2 Level 2 Level 2 Level 2 Level 2 Level 2 Level 2
N Dimmer @ | Dimmer 3 | Dimmer © | Dimmer © [Dimmer ~ | Relay | Relay
A=-10% A=-10% A=-5% A =-0% A=5% Lvl = 45% Lvl = 65% A2

on(D) s sl em@) sl o @) o)

Level 3 Level 3 Level 3 Level 3 Level 3 Level 3 Level 3
= r=ye— —Dirmm NIGY oD
o | Button & [Dimmer ~ | Dimmer & [Dimmer & [Dimmer g Relay | Button MAN
SET A=-10% A=-5% A =-0% A=5% Lvl = 45% OFF
Level 4 Level 4 Level 4 Level 4 Level 4 Level 4 Level 4
~IDi oD IGY olpi o
Q Button ~ | Dimmer & | Dimmer & | Dimmer &S | Dimmer p Relay | Relay MAN
SET A=-10% A=-5% A=-0% A=5% Lvl = 45% Lvl = 65%

Brightness sensor at O level issue a signal about the need to adjust the brightness at 60%. The sensor signal reaches the receivers operating in
mode Al and A2. Depending on the set adjust the brightness (dimming) and the resultant switching level of the brightness level for each of the
receiver changes from 50% to 65%. Buttons at 0 enable the realization of the function of the central switching on and off.
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Chapter 8. F&Light - Lighting control system

F&LIGHT SYSTEM COMPONENTS

Transmitters

FL-BT-1 MOMENTARY BUTTON (FOR DIN RAIL)

The FL-BT-1 transmitter module is designed for integration of any momentary button with F&Light system. Buttons circuit can be supplied with

voltage inthe range of 12 to 265 V AC/DC and backlit buttons can be used.

12-265V ACIDC

CANL

CANH

+12..24V
ov

power supply
control input
trigger voltage

12+24V DC

12+265V AC/DC

trigger pulse <20mA

maximum current that does not trigger 5mA
power consumption <0.6W
working temperature -25+50°C
terminal 2.5mm? screw terminals
tightening torque (max) 0.4Nm
mounting on TH-35 rail
dimensions 1 module (18mm)
protection level 1P20

FL-BT-2 MOMENTARY BUTTON (FOR FLUSH-MOUNTED BOX)

The relay module designed to control any two devices or electrical circuits. Simple installation in electrical outlet box allows you to install the

module without the need for invasive and costly renovations.

«[Fa F» S
(o e =i

1 i
&
LBt LN

o .

CAN H

+12..24V

ov

power supply 12+24V DC
control input

trigger voltage 12+265V AC/DC

trigger pulse <20mA

maximum current that does not trigger 5mA
power consumption <0.6W
working temperature -25+50°C
terminal 2.5mm? screw terminals
tightening torque (max) 0.4Nm
mounting on TH-35 rail
dimensions 1 module (18mm)
protection level 1P20

FL-LS-1 EXTERNAL BRIGHTNESS SENSOR (COOPERATION E.G. WITH PLUS PROBE)

The FL-LS-1 transmitter module is designed for the integration of brightness sensors type "@10 probe" or " Plus probe" with the F&Light system.

L] CANL
CANH

+12..24V
ov

4]

o

9
@

oo

0
@

)
@

power supply

power consumption
working temperature
terminal

tightening torque (max)
mounting

dimensions

protection level

12+24V DC

<0.6W

-25+50°C

2.5mm? screw terminals
0.4Nm

on TH-35 rail

1 module (18mm)

P20
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FL-MV-1 MOTION SENSOR

The FL-MV-1 transmitter module allows you to connect any motion sensor with the NC type output with the F&Light system providing it with the

information about movement detection in control

led areas.

|l
]

CANL
CANH

B
Caujnik
ruchu (NC)

o )

-l

&
:‘é"—

3 N
-

+12..24v
ov

Receivers

FL-DIM-1

Centrala
o alarmowa

=
© con

ofo;}

Ny
i

@
@

1

230V/350W UNIVERSAL DIMMER

power supply
measurement input
input impedance
allowable voltage
power consumption
working temperature
thermal protection
terminal
tightening torque (max)
mounting
dimensions
protection level

12+24V DC

>1MQ

<15V

<0.6W

-25+50°C

YES

2.5mm? screw terminals
0.4Nm

on TH-35 rail

1 module (18mm)

P20

The FL-DIM-1 receiver module is designed for integration with the F&Light system and lets you control 230 V AC receivers with different load
characteristics: incandescent and halogen lamps, toroidal transformers, adjustable electronic transformers, dimmable LED bulbs and dimmable

energy saving lamps ESL.

CANL

i ! CANH

]} +12..24V

S|
o]
=]

é‘:
Qo
[

w
o b
=l

Yo

o

:\é
f

P
?

8|

ov

power supply

power consumption
overload

power supply

lamp power connected

12+24V DC
<0.6W

230V AC (-20% + +10%)

incandescent and halogen lamps 350W

toroidal transformers
electronic transformers and LED
ESL bulbs

working temperature

terminal

tightening torque (max)

mounting

dimensions

protection level

300W

2.5mm? screw terminals
0.4Nm

on TH-35 rail

1 module (18mm)

P20

FL-RO-2 16A/250V RELAY (INRUSH)

The FL-RO-1 receiver module is designed for integration with the F&Light system and allows you to switch on/off the receivers by separated NO

contact with loadupto 16 A.

CANL

caNH ’
12
Bt ® ®
E_ 456
-~ _&—
s ¥ [ FaF |
E 0o
| FoF | @ A
i EO
i 5@ c
5 RO
r 7 8 9
2 o]
[ 16:2"

+12..24V
ov

- POWER SUPPLY

power supply
power consumption
overload
output current (AC-1)
overload
working temperature
terminal
tightening torque (max)
mounting
dimensions
protection level

12+24V DC
<0.6W

<16A

160A/20msec

-25+50°C

2.5mm? screw terminals
0.4Nm

on TH-35 rail

1 module (18mm)

1P20
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Chapter 8. F&Light - Lighting control system

FL-LED-1

12/24V LED CONTROLLER

The FL-LED-1 receiver module is designed for integration with the F&Light system and allows you to control the brightness of 12 V LED strips and
12 Vdimmable LED bulbs.

CANL

CANH >

ﬁ..
@

=

@

.
& @o)

@,

E

i

!

01

+12..24V

LED SUPPLY

power supply
power consumption
overload

current

overload

allowable voltage
working temperature
terminal
tightening torque (max)
mounting
dimensions
protection level

12+24Vv DC
<0.6W

<8A

24A/250msec

<24V

-25+50°C

2.5mm? screw terminals
0.4Nm

on TH-35 rail

1 module (18mm)

1P20

FL-AO-2

CONTROLLER WITH 1+10 V VOLTAGE OUTPUT

The FL-AO-2 receiver module is designed for integration with the F&Light system and allows you to control the brightness of electronic ballasts
regulated with a voltage of 1+10V and other receivers controlled with voltage of 1+10 V. The module also allows for interrupting the 230V power
supply from the receiver, thereby reducing the power consumption when the light is switched off.

| [2]
- T
H '*: (el.'
.
e

o
(ONEONO]
A B Cc
O
L LLLLL
@ )]

CANL
CANH

power supply
power consumption
voltage output
voltage
load
output relay
voltage
load (AC-1)
overload
working temperature
terminal
tightening torque (max)
mounting
dimensions
protection level

85+265V AC/DC
<1.5W

1+10V
25mA

230V AC

<16A

160A/20msec

-25+50°C

2.5mm? screw terminals
0.4Nm

two screws to substrate
50x67x26mm

1P20

LIGHTING BRIGHTNESS CONTROLLERS WITH WEEKLY PROGRAMMER

PCZ-531LED

with 9+30 V LED control output

PCZ-531A10
with 0+10 V analog output

Brightness controllers with weekly timer designed to
programmatically control the brightness level according to
anindividual time program set by the user.

Read more - page 29.
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Section Il. Building automation systems

WIRED SMART HOME SYSTEM

www.fhome.pl

F&Home

STANDARD OF THE FUTURE IN YOUR HOME

F&Home is a system designed for flats, houses and business premises.

It provides all the basic functionality of building automation, such as:

* management and control of heating, cooling and ventilation;

* control of lighting (dimmers, light scenes, RGB);

* control of roller blinds, gates and other motor elements;

* switching on/off various circuits and receivers (including slots), external lighting, sprinklers, small
household appliances;

* remote control via a dedicated application and GSM supervision;

Thanks to "unfolding" of the system into separate subsystems (modules) individually pursuing
individual functions everyone can adjust the system to their individual needs and financial capabilities

GENERAL FEATURES

The F&Home smart home system integrates systems operating independently in standard solutions. The integration creates new opportunities
and simplifies the control of an extensive installation. F&Home is wired system for control of the lighting, roller blinds, heating, air conditioning
and other appliances powered by any voltage. Communication is carried through the UTP cables coming down to the main switchboard (star
system). Due to the characteristic way and control the position of cables the system is dedicated to the newly built or thoroughly modernized
buildings. An important feature of the system is the flexibility of equipment application. You can use buttons, switches and sockets from any
manufacturer.

CENTRAL UNIT

The central element of the system is a computer with a 12" or 15" touch panel. It is mounted outside the switchboard in the wall using a steel
assembly housing. It is powered from 230 V mains and requires a separate connection to the switchboard. It communicates with the system via
the CAN line. You can set your own screen menu color and upload your own favorite graphics and pictures as screen savers.

Functions:

*initial programming (distribution of elements on the building plan);

* programming the settings of the dimmers (hysteresis);

* setting programmers of devices (on an annual basis every 15 minutes);
* setting programmers heating and cooling;

* setting times of motorized devices (roller blinds, shutters, awnings);

* defining scenes (may include light, roller blinds, temperature, switching on selected receivers);
* setthe color of the interface (adaptation to individual needs);

* upload photosto the screen (electronic box);

* configure the GSM module;

* software update (with USB drive)

Bearing in mind the aesthetics of the interior, the customer can choose an aluminum cover
frame, painted on the selected color.
Easy installation of the frame and color palette are a guarantee to fit any interior.
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Chapter 9. F&RHome - Wired smart home system

GRAPHICAL USER INTERFACE-USER MENU

Clear and intuitive menu structure allows you to centrally control all devices within the system. Attractive visualization is an additional
decorative element. In addition, there is the possibility of color screen menu and upload your own favorite graphics and photos as screensavers.
Basic visualization House or apartment-based on the client-provided plans-it is performed by our graphic designers and is included in the price
of the system.

Blings in saluan

Childran®s room

Children’s roam

Children
ram

Sample user interface on the control panel

GSM AND WI-FI REMOTE CONTROL

The GSM functions allow you to in easy way to control the system via SMS text messages. By sending
a special SMS message you can switch on/off any receiver in the building, check whether the
indicated circuit is switched on, read the temperature in rooms or run a particular scene (e.g. raise
the temperature, open the gate, light your driveway, etc.).

The function of the feature rich remote control can be performed by any phone or tablet with

Android or iOS and the F&Home Mobile app for control of the system via Wi-Fi on or through the
Internet. The application allows you to control devices and defined scenes.
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Section II. Building automation systems

SWITCHGEAR, ACCESSORIES AND CABLES

The system operates in a star system, which means that all control and power cables and of
individual receivers come together in the switchgear. Due to the large number of wires, use of
a large switchboard (96 modules or more) or free-standing cabinets is recommended. It is
also acceptable to use two switchgear, for example on the ground floor and the first floor of
the building. In this case a wire of a CAN bus should be laid between switchboards.

The system requires a large amount of cable, so be sure to carry out installation before
plastering. At the stage of installation work closely with plasterers (planting switchboards
and computer housings) and plumbers (control of the solenoid valves). The focal point of the
system is the switchboard and all the wires comes to it (star system). Signal from the buttons
which control devices of the on/off type (lighting, sockets, other devices) must be carried to
the switchboard using the UTP cable. You can use any other accessories (buttons, switches,
sockets) available on the market to control the system.
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INSTALLATION COST AND SAVINGS

The initial cost of building an intelligent system is certainly higher. But the economic effect is not defined just a one-time cost of the investment,
but above all the subsequent maintenance and operating costs. Deciding on the installation of F&RHome, we must be aware that this is an
investmentin the future. With time, we will save on the cost of heating and lighting and operation of the TV equipment. The highest, initial cost is
associated with purchasing the components of the system. The cost of building a wired F&Home installation slightly exceeds the cost of standard
wiring - the work of installers/electricians is comparable with the installation of the computer or alarm system. The entire cost of the system is
still 2- or 3-times lower than other known systems of this type.

Integration of the central heating with FRHome system allows to reduce the cost of heating up to 30%. This effect is achieved thanks to the ability
to control the valves of central heating and the individual temperature control program depending on the time of day and the presence and
activity of the household members. Savings - up to 15% - are achieved through lighting control as a function of time and place, for example
setting the light intensity depending on the time of day. Additional savings can be achieved by appropriate control of other receivers, for
example brown goods - when leaving the house while using the ALL OFF function, turn off the receivers from the standby mode.

SYSTEM INSTALLATION

Installation of F&Home system can only be done by a qualified installer, who received training
related to the installation, operation and configuration.

In case of a self-assembly or by the unauthorized installer, the F&F company may refuse free
technical support and denounce warranty provided for the elements and installation of the
system. Authorized installer holds a personalized card with his name and authorization number.
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Chapter 9. F&RHome - Wired smart home system

SYSTEM COMPONENTS

mH-1032
mH-1012E6
mH-E16
mH-L4
mH-S4
mH-S8
mH-V4
mH-V8
mH-V7+
mH-R2x16
mH-R8/2
mH-RE4
mH-SP
mH-SU50
mH Kh
mH-Kf
mH-Mrg
mH-Mb
mH-TS12
mH-TS12
mH-TS15
mH-TS15
mH-RGB
mH-MS
mH MK

Input-output module controlling 28 devices of the switch on/off type

Mixed module controlling 12 devices of the switch on/off type and 6 motor devices

Motor module controlling 16 motor devices (such as blinds, awnings, gates, roof windows with the drive)
Four-channel (4x 350W) actuator module of the dimmers

Four-channel module of the sensors (sensors included)

Eight-channel module of the sensors (sensors included)

Four-channel actuator module of the valves (actuator element - semiconductor)

Four-channel actuator module of the valves (actuator element - semiconductor)

Seven-channel actuator module of the valves + CO pump or furnace control

Relay module (2 pcs. 16A)

Relay module (8 pcs. 8A)

Relay module for roller shutters

RFI filter module with voltage surge suppressor module
Power unit 50 W

Wires set "Home"

Wires set "Apartment"

GSM module

Master module (for installation in a computer)

12” computer with a touch panel

12” computer frame

15” computer with a touch panel

15” computer frame

LED RGB control module

Scenes module (16 inputs), it allows you to trigger scenes using the buttons
Controls module (16 inputs)
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Section Il. Building automation systems

10.

RADIO SMART HOME SYSTEM

\ www.fhome.pl
F& ome

STANDARD OF THE FUTURE IN OUR HOUSE

SYSTEM ARCHITECTURE

The F&Home RADIO is an innovative and comprehensive solution for the design and
setup of the installation and for remote control of the network of devices fitted in a
building or being its integral part. Through the use of universal radio and sensory
actuators that control the operation of each device, the system wirelessly integrates
various and until now separated components: lighting, heating, air conditioning,
ventilation, access control, monitoring, audio-video systems and garden automation.

The F&Home RADIO system is built on the basis of a central server that controls all its
functions. The server is based on Embedded Linux operating system and characterized
by high performance and reliability at a very low power consumption (4W). The server
communicates by radio in the 868 MHz band with sensory elements - the so-called
sensors (for example: switches, motion detectors, temperature probes, humidity
probes and other sensors) and actuators - the so-called actors (relays, dimmers, LED
control modules, electric motors controllers, pumps, water and heating valves and
other actuators). By using two radio modules operating simultaneously in two
independent channels, the system has a very high resistance to external interference.
Radio coverage, typically amounting to several dozen of meters, can be extended
through the use of repeaters (signal amplifier units).

Both sensors and actors in the F&RHome RADIO system are universal. For example, when household members are not at home, the motion
sensor can serve as an alarm sensor. With disarmed alarm, it can switch the light or change the settings of the ventilation system, depending on
the activity of the household members. Similarly, the power controller can control the intensity of the light or speed of the bathroom fan. This
approach means that the available range of sensory and actuator elements in no way limits the functionality of the system, on the contrary - it
extends it significantly!

Signal processing in the F&RHome RADIO system takes place in real time (guaranteed response time to any events and their combinations is less
than 30 ms). The F&Home Radio server cooperates with local area network (LAN) and communicates with a wide variety of mobile devices
(phones, smartphones and tablets). This configuration allows you to manage, control and monitor the system from any device without external
servers. The system also has direct support for text message-based communication through a standard USB modem equipped with a SIM card.

WIRELESS SYSTEM BENEFITS

* Reduction of wired connections.

* Non-invasive installation of radio system components through the use of: in-wall transmitter and controller modules, alternative modules
mounted on DIN rail and battery powered sensors.

* Quick and easy installation of systems in new buildings and modernization of existing installations without absorbing and expensive repairs.

* Easy reconfiguration of system components in case of a house or apartment expansion, growing requirements or change of preferences of
household members.

* Option to connect and control the operation of already installed devices fitted in a building or being its integral part (e.g. the elements of
lighting, automatic doors and windows, shutters/roller blinds, heaters, solenoids valves, circulating pumps, lawn sprinklers, watering plants
equipment etc.), that do not have a remote control function.

* Much wider range of flexibility, performance and functionality relative to a wired solutions that can be adapted or fully integrated.
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Chapter 10. F&Home Radio - Radio smart home system

Internet LAN

Router
Wi-Fi

GPRS/3G

S

Server SMS

Tablet

Smartphone 868 MHz 868 MHz

Repeater (signal amplifier)

- i i

F&Home RADIO sensors and actors

F&Home RADIO sensors and actors

DISTINCTIVE FEATURES OF THE SYSTEM

* Server-based architecture allows for unmatched functionality using a relatively narrow range of universal actuator and sensory modules.

* Integration of independently working devices and installations.

* Flexible expansion and scaling of the system.

* Small size modules to simplify and speed up the installation, designed to work with equipment from other manufacturers.

* The use of a wide range of mobile devices (phones, smartphones and tablets) as an universal remote controls or fixed or portable control
panels.

* Integration of systems using radio and wired communication solutions (selected systems only).

* Limiting the number of system components by simultaneous use of their features (reduction of installation costs).

* Built-in algorithms to prolong the life of the components (e.g. preheating forincandescent lighting).

* The use of information from websites to manage the physical components of the system (e.g. heating systems with high inertia or watering
plants systems based on the weather forecast).

* Built-in astronomical clock (in conjunction with weather forecast tools it allows you to resign from twilight sensors which reduces cost of
installation).

* Unique tools for design and configuration of installation.

iPhone
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Section Il. Building automation systems

AUTONOMOUS OPERATION

Architecture and the various components of the F&RHome RADIO system are designed to not only allow the user to remotely control individual

components but above all, wherever possible, to relieve him by autonomous management and intelligent control of devices. Depending on the

type and configuration of the installed automated equipment in the building, system can control its operation after detecting specific activity of

the household members, for example the user sleeps, wakes

up, leaves the house, is away from home, comes home, enters, stays at home, goes to bed - or other types of events such as: guests visiting,

watching a movie, party, barbecue in the garden, etc. Below is an example of autonomous execution of the function for one of the example

activities:

Userarrives at home - the system identifies the activity (e.g. GPS localization, text message sent by the user) and automatically:

* adjusts temperatures (heats or cools the selected room or zone) to the values preferred by the user

* raises theroller blinds to the desired position (according to your settings)

* switches on the lights in selected rooms and zones (e.g. a driveway, garden, garage) and adjusts its intensity to external conditions (time of day,
weather conditions, personal preferences)

* airs selected rooms (tilts windows or turn on the ventilation system), taking into account information from the sensors (e.g. detection of
rainfall, wind strength and direction)

* starts the hot water circulation in advance of a planned return time (switching on the circulation pump)

* sets the roller blinds, drapes, curtains in preferred positions, taking into account information from the sensors (e.g. temperature control, angle
of the sunrays)

* prepares audio-video systems for media playback in selected zones or rooms

* starts, controls work or prepare for work the other devices.

CONFIGURATION TOOLS FOR FITTERS

Anintegral part of the FRHome RADIO system is a tool support in the form of the configuration software WiHome Configurator dedicated mainly
for fitters, architects, developers, engineers, but also users - hobbyists. This software is a unique solution in the area of design and construction
of smart home installation as well as configuration and management of the servers of the building automation based on the WiHome
technology. With a virtual representation of the physical sensory and actuator elements and an extensive library of software objects
implementing the logic of interaction between these elements, it is possible to freely create virtually any configuration of operational scenarios
forindividual devices, installation and entire systems.

Other advantages of thisapproachinclude:

* Saving time and increasing work comfort of the fitter

* Ability to perform most of the configuration work outside the place of assembly

* Simplifying and minimizing installation work at the customer's home

* Fast copyinginstallation projects for a larger number of similar objects (multi-family buildings, twin buildings, single family houses)

* Easy installation reconfiguration in the event of system expansion or change of user preferences

* Ability to remotely configure and management and service

EXAMPLES OF SYSTEM FUNCTIONALITIES FOR SELECTED INSTALLATIONS

Lighting:

* Free configuration of the points of light, the place of physical switches installation and features and appearance of mobile applications control
panels

* Remote control of the time and the intensity of illumination of individual points, defined sections and whole circuits

* Create any color compositions for RGB LED lighting

* The composition of different light scenes defined by the user, according to his preferences

* Sequential operation (e.g. control of different light scenes using only one switch)

* Freedom to combine light scenes with the work of other systems within the defined scenarios (e.g. integration with audio-video systems)

* Intelligent operation depending on the time of day or night, motion detecting, traffic and other events (e.g. the gradual lighting up the rooms in
night mode)

* Configuration of lightning for simulating the presence of family members at home during their actual absence
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Chapter 10. F&Home Radio - Radio smart home system

Heating, Air Conditioning, Ventilation:

* The direct or indirect control of the heating system components (using controllers of furnaces, electric valves, circulation pumps, ventilation
systems, etc.)

*The use of temperature sensors embedded in the components of the system

* Local management of temperature and ventilation in individual rooms or zones

* Remote control of temperature and work of ventilation equipment at selected locations

* Freedom to define scenarios modes for specific activities (e.g. summer mode, winter mode, holiday mode, short absence, coming back to
house, etc.).

* Configuration mode for each user preferences

* Intelligent operation depending on the time of day and night, household members activities and other events (e.g. temperature adjustment to
the presence and trafficin the room)

* Sync operation with websites

* Control and remote control using SMS gate (e.g. remote management of operation of the heating system in the holiday home without access to
the Ethernet network)

COMPONENTS OF THE SYSTEM

rH-D1S2 In-wall module of single-channel dimmer with two-channel transmitter
rH-D2S2 Two-channel module with two-channel transmitter mounted on DIN rail
rH-PWM3 In-wall module of three-channel PWM low voltage controller (LED RGB)
rH-PWM2S2 In-wall module of two-channel PWM low voltage controller with two-channel transmitter
rH-TSR1S2 In-wall module of two-channel relay with two-channel transmitter
rH-TSR1S2 DIN DIN module of two-channel relay with two-channel transmitter
rH-R1S1 In-wall module of single-channel relay with single-channel transmitter
rH-R2S2 In-wall module of two-channel relay with two-channel transmitter
rH-R3S3 Three-channel relay module with three-channel transmitter
rH-R5 Five-channel relay module mounted on DIN rail
rH-S2 In-wall module of two-channel transmitter
rH-S4T In-wall module of four-channel transmitter with temperature probe
rH-S4Tes In-wall module of four-channel transmitter with external temperature probe. Battery powered
rH-S4TesAC In-wall module of four-channel transmitter with external temperature probe. Mains powered
rH-T1X1 Temperature sensor and illumination sensor (insolation) module
rH-T1X1les Temperature sensor and illumination sensor (insolation) module. Battery powered
rH-T1X1les AC Temperature sensor and illumination sensor module mounted on DIN rail
rH-S6 Six-channel transmitter module mounted on DIN rail
rH-P1 Motion detector module. Battery powered
rH-P1T1 Low-current, passive motion detector module with temperature probe
rH-E2 Two-channel signal amplifier module
rH-IR16 Infrared remote control module
rH-EQ3HUB Integration with thermostatic heads module
rH-SERVER System control and management server
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A new generation of modules marked with LR sign (e.g. rH-R1S1 LR) have significantly increased range of operation of up to 350 meters in the
openarea. Installation based on LONG RANGE server and LONG RANGE modules does not require the use of signal amplifiers (rH-E2).
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Section Ill. Remote control

11. RADIO CONTROL SYSTEM

Fa&Wa= e

PURPOSE

The F&Wave wireless radio control is intended for direct control of electrical devices in homes and apartments. The system consists of dedicated
transmitters and receivers. You can associate multiple transmitters with a single receiver and a single transmitter with multiple receivers.

SYSTEM FUNCTIONS

* Control different receivers in one system: single and dual relay, dimmer 230V, dimmer LED, roller blinds controller

* Receivers designed for mounting it under plaster in @60 flush-mounted box or on a DIN rail

* Transmitters in the form of 4- and 10-button remote controls or for mounting under plaster in @60 flush-mounted box

*The ability to control from up to 8 transmitters

* Retransmission of commands from the transmitter - the ability to increase the range of the remote control

* Range of up to 100 meters in open space without any interfering factors. In building conditions and in the presence of interference sources
(power lines, transmitters, etc.) the actual range may be smaller. The range can be improved by direct retransmission of modules located in
mutual coverage area

blinds /
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dimmer

ON / OFF

/ blinds /

awnings
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wall switch

RC10
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Chapter 11. F&Wave - Radio control system

SYSTEM COMPONENTS
FW-R1P single bistable relay

Single bistable relay with a separated NO output contact with a load capacity of 8 A (AC-1), radio-controlled via transmitters of the F& Wave
system and locally, using the monostable button. Installation under plaster in @60 mm flush-mounted box - a small enclosure and screw
terminals for easy mounting. Low power consumption reduces operating costs. Thermal protection increases safety in the event of an overload

or malfunction.
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power supply
control input
power consumption
on
standby
output load (AC-1)
radio frequency
working temperature
terminal
tightening torque (max)
mounting
dimensions
protection level

85+265V AC/DC
85+265V AC/DC; <1mA

0,6W

0.25W

8A/250V

868 MHz

-25+65°C

2.5mm? screw terminals
0.4Nm

flush-mounted box @60
43x48x20mm

1P20

FW-R1D Ssingle bistable relay

Single bistable relay with a separated NO output contact with a load capacity of 16 A (AC-1), radio-controlled via transmitters of the F&Wave
system and locally, using the monostable button. Installation on DIN rail - only one field in the switchboard. Low power consumption reduces

operating costs. Thermal protection increases safety in the event of an overload or malfunction.
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power supply
control input
power consumption
on
standby
output load (AC-1)
output overload
radio frequency
working temperature
terminal
tightening torque (max)
mounting
dimensions
protection level

85+265V AC/DC
85+265V AC/DC; <1mA

0,6W

0.25W

16A/250V
160A/20msec
868 MHz
-25+65°C

2.5mm? screw terminals
0.4Nm

on TH-35 rail

1 module (18mm)
1P20

FW-R2P Dual bistable relay

Dual bistable relay with NO-type outputs with a load capacity of 8 A (AC-1) per channel. Radio-controlled via transmitters of the F& Wave system
and locally, using the monostable buttons. Installation under plaster in 360 mm flush-mounted box - a small enclosure and screw terminals for
easy mounting. Low power consumption reduces operating costs. Thermal protection increases safety in the event of an overload or

malfunction.
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power supply
control input

power consumption
on (2 relays)
standby

output load (AC-1)

radio frequency

working temperature

terminal

tightening torque (max)

mounting

dimensions

protection level

85+265V AC/DC
85+265V AC/DC; <1mA
triggered with L or N level

1w

0.25W

2x8A/250V

868 MHz

-25+65°C

2.5mm? screw terminals
0.4Nm

flush-mounted box @60
43x48x20mm

P20
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Section Ill. Remote control

FW-R2D pual bistable relay

Dual bistable relay with NO-type outputs with a load capacity of 8 A (AC-1) per channel. Radio-controlled via transmitters of the F& Wave system
and locally, using the monostable buttons. Installation on DIN rail - only one field in the switchboard. Low power consumption reduces operating

costs. Thermal protection increases safety in the event of an overload or malfunction.
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power supply
control input

power consumption
on (2 relays)
standby
output load (AC-1)
output overload
radio frequency
working temperature
terminal
tightening torque (max)
mounting
dimensions
protection level

85+265V AC/DC
85+265V AC/DC; <1mA
triggered with L or N level

1w

0.25W
2x16A/250V
160A/20msec
868 MHz
-25+65°C

2.5mm? screw terminals
0.4Nm

on TH-35 rail

1 module (18mm)
1P20

FW-STR1P 230V AC roller blind controller

Roller blind controller with 230 V motor. Radio-controlled via transmitters of the F& Wave system and locally, using the monostable buttons.
Installation under plaster in @60 mm flush-mounted box - a small enclosure and screw terminals for easy mounting. Low power consumption
reduces operating costs. Thermal protection increases safety in the event of an overload or malfunction.
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power supply
control input

power consumption

on

standby
output load

AC-1

AC-3
radio frequency
working temperature
terminal
tightening torque (max)
mounting
dimensions
protection level

85+265V AC/DC
85+265V AC/DC; <1mA
triggered with L or N level

1w
0.25W

3A

0.6A

868 MHz

-25+65°C

2.5mm? screw terminals
0.4Nm

flush-mounted box @60
43x48x25mm

1P20

FW-STR1D 230V AC roller blind controller

Roller blind controller with 230 V motor. Radio-controlled via transmitters of the F& Wave system and locally, using the monostable buttons.
Installation on DIN rail - only one field in the switchboard. Low power consumption reduces operating costs. Thermal protection increases safety

inthe event of an overload or malfunction.
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power supply
control input

power consumption

on

standby
output load

AC-1

AC-3
radio frequency
working temperature
terminal
tightening torque (max)
mounting
dimensions
protection level

85+265V AC/DC
85+265V AC/DC; <1mA
triggered with L or N level

1w
0.25wW

8A

1.5A

868 MHz

-25+65°C

2.5mm? screw terminals
0.4Nm

on TH-35 rail

1 module (18mm)

1P20
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Chapter 11. F&Wave - Radio control system

FW-D1P 230V AC universal dimmer

230 V dimmer - cooperation with different loads (incandescent and halogen lamps, dimmable LED and ESL bulbs, adjustable electronic
transformers). Radio-controlled via transmitters of the F&Wave system and locally, using the monostable buttons. Installation under plaster in
@60 mm flush-mounted box - a small enclosure and screw terminals for easy mounting. Low power consumption reduces operating costs.

Thermal protectionincreases safety in the event of an overload or malfunction.
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power supply
control input

power consumption

85+265V AC/DC
85+265V AC/DC; <1mA
triggered with L or N level

on <0.4W

standby 0.25W
output load (overload R, L C) 180W
radio frequency 868 MHz
working temperature -25+65°C
terminal 2.5mm? screw terminals
tightening torque (max) 0.4Nm
mounting flush-mounted box @60
dimensions 43x48%x20mm
protection level 1P20

FW-D1D 230V AC universal dimmer

230 V dimmer - cooperation with different loads (incandescent and halogen lamps, dimmable LED and ESL bulbs, adjustable electronic
transformers). Radio-controlled via transmitters of the F& Wave system and locally, using the monostable buttons. Installation on DIN rail - only
one field in the switchboard. Low power consumption reduces operating costs. Thermal protection increases safety in the event of an overload

or malfunction.
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power supply
control input

power consumption

85+265V AC/DC
85+265V AC/DC; <1mA
triggered with L or N level

on <0.4W

standby 0.25W
output load (overload R, L C) 250W
radio frequency 868 MHz
working temperature -25+65°C
terminal 2.5mm? screw terminals
tightening torque (max) 0.4Nm
mounting on TH-35 rail
dimensions 1 module (18mm)
protection level 1P20

FW-LED2P LED 12V DC dual channel controller

Two-channel12 V DCLED controlleris designed, among others, to power the 12V LED bulbs, 12 V LED strips and dimmable LED bulbs powered by
12 V. Radio-controlled via transmitters of the F&Wave system and locally, using the monostable buttons. Installation under plaster in 360 mm
flush-mounted box - a small enclosure and screw terminals for easy mounting. Low power consumption reduces operating costs. Thermal
protection increases safety in the event of an overload or malfunction.
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power supply 10+16V DC
power consumption

on <0.4W

standby 0.25W
output load 4A/12V
radio frequency 868 MHz
working temperature -25+65°C
terminal 2.5mm? screw terminals
tightening torque (max) 0.4Nm
mounting flush-mounted box @60
dimensions 43x48x20mm
protection level P20

Due to the different designs used in electronic light sources, such as LED bulbs, ESL, transformers, there is a possibility of dimmer malfunctionin

conjunction with such receivers.
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FW-LED2D LED 12V DC dual channel controller

Two-channel12 V DCLED controlleris designed, among others, to power the 12 V LED bulbs, 12 V LED strips and dimmable LED bulbs powered by
12 V. Radio-controlled via transmitters of the F& Wave system and locally, using the monostable buttons. Installation on DIN rail - only one field in
the switchboard. Low power consumption reduces operating costs. Thermal protection increases safety in the event of an overload or

malfunction.
+12v
ov I
li 12 L power supply 10+16V DC
e ® © power consumption
| 4 5 6 on 0,4W
I-ﬂ- © 9 standby 0.25W
L B = output load (AC-1) 6A/12V
1811 vl £ radio frequency 868 MHz
- v 3 working temperature -25+65°C
; terminal 2.5mm? screw terminals
tightening torque (max) 0.4Nm
| mounting on TH-35 rail
i ‘ * dimensions 1 module (18mm)
R protection level P20
F S o
|3 THE] 7 8 9| +
f— "
$.3
10 11 12

Due to the different designs used in electronic light sources, such as LED bulbs, ESL, transformers, there is a possibility of dimmer malfunctionin
conjunction with such receivers.

FW-RC4 / FW-RCAG Four-channel remote control (black/grey)
FW-RC10 / FW-RC10G Ten-channel remote control (black/grey)

Remote control transmitters, designed to work with all the receivers of the F&Wave system. Very low power consumption during standby
increases battery life.

oo power supply 3V
m E} battery CR2032
@ @ working frequency 868 MHz
ﬂ. @ working temperature -25+50°C
dimensions
oG FW-RC4/FW-RCAG 37x72x30 mm
Ej FW-RC10/FW-RC10G 44x149x44 mm

FW-RC5 5-button battery transmitter for @60 flush-mounted box
NON-VOLTAGE power supply with 3 inputs of local and central ON/OFF control

Remote control transmitter designed for all receivers of the F&Wave system. It does not require 230 V power supply. Very low power

consumption during standby increases battery life. Connection of monostable (momentary) buttons is required. It has 3 inputs of local control
forany 3 receivers and 2 inputs of central control ON/OFF (switch on/switch off and/or raise/lower paired receivers).

central control

ON OFF

power supply 3V
e battery CR2032
working frequency 868 MHz

working temperature -25+50°C

terminal 2.5mm? screw terminals

tightening torque (max) 0.4Nm

mounting flush-mounted box @60

41x46x15mm

w & & dimensions

local control
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FW-RC4AC Network remote control transmitter to a @60 flush-mounted box, 230 V power supply
with an inputs of local control and central ON/OFF control

Remote control transmitter designed to work with all receivers of the F& Wave system. 230 V local power supply. Required connection of
momentary button. The transmitter has 4 universal inputs, which are designed for local control SWITCH and central control ON/OFF (on/off
and/orraises/lowers the paired receivers). Functions of the inputs are assigned in accordance with the operating program.

BET@  FW-RCAAC \

- mF&Waze O Y power supply 85265V AC/DC

: O control input 85+265V AC/DC; <1mA

S RCARC _'“ L] "C triggered with L or N level
S ﬁ& power consumption

: ,:'gf.'.;'*’ on <0.6W

iR .1 ! C'E standby 0.25W

{d o daw o radio frequency 868 MHz

m* / working temperature -25+65°C

terminal 2.5mm? screw terminals

tightening torque (max) 0.4Nm

mounting flush-mounted box @60

dimensions 43x48x20mm

protection level P20

SWITCH SWITCH SWITCH SWITCH

OFF SWITCH SWITCH SWITCH
SWITCH ON SWITCH SWITCH
OFF ON SWITCH SWITCH

FW-WS1 1-button

FW-WS2 2-buttons

FW-WS3 3-buttons

Battery powered wall-mounted remote control transmitters

— o ee—— power supply 3V
battery CR2032
working frequency 868 MHz
working temperature 5+50°C

I dimensions 86x86x15 mm

Remote control transmitters designed to work with all receivers of the F&Wave system.
Supplied from the built-in battery type 2032. Does not require 230 V power supply. Very low power consumption when in standby mode
prolongs battery life.

Button functions:

* SWITCH - on/off locally

* ON - switch on/raise all (FW-SW2 and FW-SW3)

* OFF - switch off /lower everything (FW-SW2 and FW-SW3)

Buttoninstallation:

* screwed to the wall (two installation holes)

* glued to the wall (for example with double-sided tape)

* free button location
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12. RADIO CONTROL RELAYS

PURPOSE

Electronic relays are used for radio remote control of gates, shutters, lighting, arming alarm systems etc. The remote control system consisting
of a transmitter (remote) and receiver (relay). There is a possibility of cooperation between many transmitters to one receiver and one
transmitter to multiple receivers.

FUNCTIONING

The impulse caused by the push of a button on the remote control to send a coded signal to the receiver. Remote control is protected against
break transmission after releasing the button. Thanks to this, even the shortest activation function is the full frame of data transmissions. Data
transmission from the remote control is indicated by flashing of red LED on the remote. The range of the system is up to 100 m (range depends
on many factors, among others on: the weather (humidity), terrain characteristics (reflection), placement of the receiver and transmitter and all
kinds of obstacles such as walls).

RECEIVERS

Receivers are designed for under plaster box montage. In receiver's non-volatile memory can be store up to 32 transmitters.
Radio receivers RS-407 BiRS-407 M cooperate with dedicated production units F&F: transmitter RS-N and RS-P.

RS-407 M MONOSTABLE TYPE

The push transmiter's button will effect of closes the receiver's contact of X1-X2 at time 1+ 2 sec(pulse).

power supply 230V AC

RS"“O? M load current <5A

E f M CE contact separated 1xNO
signalling receiving / programming red LED

=.. e contacts state signalling green LED
power consumption 0.8W

o 2y e working temperature -25+50°C
terminal 4xLY 1mm?, I=10cm

dimensions @55, h=21mm

mounting in flush mounted @60

protection level 1P20

RS-407 B BISTABLE TYPE

The push transmiter's button will effect of closes the receiver's contact on the opposite interface (ON/OFF).

gz
R5-407 B U L e black

E b @ blue
! P CE‘E ﬁ N @ X
= - rown
= P oo O oy

v (T8 25 - X1 @ brown

r, L N
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Chapter 12. RS - Radio control relays

TRANSMITTERS

The impulse caused by the push of a button on the remote control to send a coded signal to the receiver. Remote control is protected against
break transmission after releasing the button. Thanks to this, even the shortest activation function is the full frame of data transmissions.

Data transmission from the remote controlisindicated by flashing of red LED on the remote.

Radio transmitters cooperate with dedicated production units F&F: monostable receiver RS-407 M monostable and bistable receiver RS-407 B.

RS-N... in flush mounted TRANSMITTER

s

\_

.)))

J

The transmitter for installation in inder plaster box. It has a stand-alone battery powered, which eliminates the need for a power cable at the
mounting location of buttons. For the control we can use the monostable (instantaneous) buttons of any series wiring accessories.

RS-N1
RS-N2
RS-N3
RS-N4

Type Function

one-button
two-button
three-button
four-button

power supply
battery type
transmission
frequency

coding

working temperature
terminal

dimensions
mounting

protection level

3V

CR2032

dynamic variable code
868MHz

Keelog®

-25+50°C

LGY 0.5mm?

?52; h=11mm

in flush mounted @60
P20

Mounting in flush mounted

RS-P... REMOTE CONTROL

The small remote as a pendant.

RS-P1
RS-P2
RS-P3
RS-P4

Type Function

one-button
two-button
three-button
four-button

Channels connections

power supply
battery type
transmission
frequency

coding

working temperature
color

dimensions
protection level

12v

A23

dynamic variable code
868MHz

Keelog®

-25+50°C

black

30x68x14mm

P20

57



Section Ill. Remote control

13. BLUETOOTH SMART REMOTE CONTROL SYSTEM
getproxi.com

Controlling:

BluetoothSMART

PURPOSE

Proxi is an innovative wireless control system for electrical equipment in homes and apartments. The control is carried out via Bluetooth Smart
Technology. The system consists of dedicated relays and free software application for both smartphones and tablets running Android or iOS
(Apple). Installed relays are automatically added to the app list of devices and immediately ready to control.

e
Application available on:
Garage

gate

Lighting

Blinds, Android
awnings

ON/OFF
devices

RGBW
lamps

SYSTEM FEATURES

* Remote control
Control a wide range of devices without central stations, controllers, Wi-Fi routers.
* Wireless communication
Two-way transmission of commands, confirmations and other information between your phone and the device.
* Easy to install
Easy to connect to an existing installation.
* Ease of use
No programming, easy to use application with a friendly interface.
* Safety
Secure communication and the ability to manage access rights to the devices.
* Notification support
Presentation of equipment operating status, activity, alerts and diagnostic information. e o
* NFC contactless features W
Automatic control of the devices in proximity, recognizing the presence of the user, Apple iBeacon.
* Access Management
Device configuration in public and private modes, sharing devices, privacy protection.

* Settings personalization _ ,—-‘ -
Editing devices and premises, individual layout. - ~ -
* Scenarios

Simultaneous control of the devices within established groups.
* The prevalence of control devices
Phones and tablets running i0OS7 and Android 4.3+ and equipped with Bluetooth SMART Low Energy.
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Chapter 13. Proxi - Bluetooth Smart remote control system

Proxi Plug
PLUG

Relay module in the form of an adapter for a power socket designed to control the on-off 230 V receive. Plug is controlled using a mobile
application and manually with the button on the unit. LED located in the button indicates the operating status and load (LED color change

depending onthe load).

power supply 230V AC
output contact 1xNO (13A 250V AC)
receiver's power connected 3000W
socket type EEEC7/4
schuko F EEC 7/5
T Bluetooth transmission
i frequency 2.4GHz
AL .__,#" signal power ImW
= transmission bidirectional
| " coded AES
i range 30m
. r power consumption 0.2+0.8W
F working temperature 0+65°C
thermal protection YES
dimensions 44x44x70mm
protection level 1P20
Proxi Power
rB—R2S2 relay on/ off
Relay module designed to control any two devices or electrical circuits.
Easy installation in the box of a power socket allows you to install the module without the need for invasive and costly renovations.
power supply 230V AC
L/N input control x2
L/N control pulse <1mA

P oo

iAo
1

B [P

L
ek o
(1]
CERIE L
-
HCE

outputs
Bluetooth transmission
frequency
signal power
transmission
coded
range
power consumption
working temperature
thermal protection
terminal
dimensions
mounting
protection level

contact 2x[1xNO] (4A 250V AC)

2.4GHz

Imw

bidirectional

AES

30m

1w

0+45°C

YES

2.5mm? screw terminals
@54 (048x43mm), h=20mm
in flush mounted @60
P20

Proxi Light

rB—D1S2 lighting dimmer

The module is designed to control a variety of light sources with smoothly adjustable light intensity. The module can be installed in classical
electrical box and allows you to connect the receiver and one or two switches. Light can be remotely controlled directly from your phone

and with buttons.

-
i
S

oy DA

power supply
L/N input control
L/N pulse control
output
resistive load
inductive load
Bluetooth transmission
frequency
signal power
transmission
coded
range
power consumption
working temperature
thermal protection
terminal
dimensions
mounting
protection level

230V AC
x2
<ImA

150W
100W

2.4GHz

Imw

bidirectional

AES

30m

0.4W

0+45°C

YES

2.5mm? screw terminals
@54 (048x43mm), h=20mm
in flush mounted @60
P20
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Proxi Shade

rB—-TSR1S2

blind controller

The radio module is designed to control the drives of roller shutters, blinds, screens, awnings and curtains offered by different manufacturers.
The module can be installed in an electrical box and connected to the two-keys switch (used in traditional solutions) or installed directly

on/inunit.

power supply
L/N input control
L/N pulse control
output (AC-3)

Bluetooth transmission

frequency

signal power

transmission

coded

range
power consumption
working temperature
thermal protection
terminal
dimensions
mounting
protection level

230V AC

x2

<ImA

0.6A / 230V

2.4GHz

ImwW

bidirectional

AES

30m

1w

0+45°C

YES

2.5mm? screw terminals
@54 (048x43mm), h=20mm
in flush mounted @60
P20

Proxi Gate

rB-TO2S2

gate controller

Radio module designed to control automatic gates and garage doors offered by different manufacturers. It can be installed in the gate controller
along with other radio modules. This solution allows you to utilize all the phone attributes to remotely control openingand closing of the gates.
Atthe sametimeitleaves the possibility of using traditional remote controls.

power supply 9+30V AC/DC
outputs x2
1 PWR+/- overload 20mA 50V DC
2 PWR+/- Bluetooth transmission
3 OUT1- frequency 2.4GHz
4 OUTL1+ T signal power 1mw
5 ouTa. *, transmission bidirectional
6 OUT2- coded AES
_— range 30m
Z_IINd, e power consumption 0.4W
8 IN1 working temperature -30+55°C
| 9 IN2 PWR - power supply thermal protection YES
. ./ 10 IN2 OUT1 - OPEN button terminal 0.5mm? screw terminals
T o OUT?2 - CLOSE button dimensions 42x98x30mm
L IN - limit switch mounting 2 fastening screws to the ground
el protection level P65
(O}Ne)
buy connect download control
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=t

Proxi BULB

rB-BULB  LED lamp 230 V RGBW

Proxi Bulb lamp gives you the opportunity to choose from 64 million colors, lets you adjust the brightness and color saturation to suit your own,
even the most original needs. The lamp can be controlled using a free application on your smartphone or tablet, and thanks to Bluetooth Smart
technology you don't have to connect to the Internet. By using intelligent Proxi Bulb lamp you can switch on the light or change its hue and
saturation, introducing a unique mood to your home, apartment or office. Intelligent Proxi Bulb light is a profitable investment because the LED
technology ensures continuous operation for up to 50 000 hours.

type LED RGBW

size ?65x135 mm

| JoFeF>| ] screw type E27
i supply voltage 85+265V AC
] frequency 50+60Hz
|’ ! energy consumption 9w
| J power factor =0.95
1 | luminous flux 600 Im
'..L color temperature 3000+6000K (LED white)

i CRI >80

X handling Bluetooth SMART

i working temperature -20+40°C

} LED life 50.000 h
handle E27 screw

0) | WO
R
Availability Remote control Wireless Notification support

Phones with i0S7 or

Control of a wide range

communication

Presentation of the

Android 4.3+ equipped of devices without Bi-directional status of equipment,
with Bluetooth Low going through centrals, transmission of activities, alerts and
Energy controllers, WiFi commands, diagnostic information

routers confirmations and
other information
between the phone
and the device
) , ()
Proximity Access Settings
features management personalization

Automatic control

of the devices in range,
user presence recognition,
Apple iBeacon

Configuration

of devices in public
and private mode,
devices sharing,
privacy protection

Editing devices
and rooms,
creating groups,
graphic design
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14.

GSM REMOTE CONTROL

REMOTE CONTROL RELAYS
SWITCH ON / SWITCH OFF / NOTIFY

PURPOSE

BmAX

Relay with built-in GSM communicator, used for remote control via mobile phone. It allows you to easily manage the outputs and monitor

operating status of devices connected to the inputs of the controller.

SiIMply MAX PO1

[ M power supply 230V AC
E‘la :IJI [ 3 ‘ inputs .
P01 / P04 quantity 2/4
B2 1 b N voltage tolerance 160+260V AC
m— 1 I_Z_l 19 relay outputs

oy P01/ P04 quantity 2/4
.4 i IN1 IN2 type 1xNO/NC
B & L 5 6 L nominal voltage 230V AC
. load <8A
ports SIM

R L, | OUT1—| OUTZ—I power consumption
"i el II standby 1.3W
vELE 7 8 o 10 GSM communication <3W
- naese ’ working temperature -10+50°C

terminal 1.5mm? screw terminals

dimensions
SlMpIy MAX P04 PO1 3 modules (52mm)
P04 4 modules (70mm)
mounting on TH-35 rail
soud e e e GSM antenna SMA connector 20x100m
length 2.5m
L POW N protection level P20

L WEL we2

][] [ ]

FUNCTIONING

The relay works in cellular communications networks GSM 900/1800 of any operator in Poland (unlocked). To be able to make calls and execute
the desired function they relay must have an active SIM card. The relay has two controlled relay outputs for switching on and off the controlled
receivers and two high-input voltage for notifications about activation of controlled devices. Commands and notifications are SMS texts
messages exchanged between controller and telephone of the user.

Ny

2) === (e

FUNCTIONS
* switching the outputs on and off ON/OFF;
* time switching-on of the output, for example 30 sec (interval 1 sec+600 min);
* alarms - SMS notifications on the user's phone about activation of the input. ON - notification on a preset number about high state at the input
1; OFF - notification on a preset number about low state at the input 1; NF - notification on a preset number about low and high state atinput 1;
* parallel notifications to 5 phone numbers;
* query about the state of the input or the output;
* redefinition of the names of inputs and outputs, for example IN1 = attack, OUT2 = pump;
* password (4 to 8 digits);
* automatic answer after receivinga command and its program implementation (as an option);
* automatic restore of output states after returning of the power (output status memory);
* optional configuration witha MEMORY ON command. Disable this feature with MEMORY OFF command.
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COST-FREE GSM CONTROL OF A GATE, GATEWAY DOOR, BARRIER
SIMply MAX PO2  WITH CLIP FEATURE

BMAX

PURPOSE

MAX P02 relay with built-in GSM communicator is designed for remote opening of automatic gates, garage doors, barriers and gateway doors
using a mobile phone. It is used for objects with protected access and a large number of users with permission to enter, for example housing
estates, garages, publicand company car parks, etc. It eliminates the traditional control with the radio remote controls and costs associated with

their purchase foralarge number of users.

power supply 230V AC
inputs
quantity 2
voltage tolerance 160+260V AC
BN N relay outputs
1 L N quantity 2
[ type 1xNO
1 l—lZl—lH nominal voltage 230V AC
load <8A
IN1 IN2 ports SIM
L 5 6 L a
power consumption
1 standby 1.3W
i = i ouT1 ouT2 GSM communication <3W
; vk - L working temperature -10+50°C
EEErrnTT ' 7 8 9 10 terminal 1.5mm? screw terminals
— dimensions 3 modules (52mm)
Eﬂﬁ‘lﬁ tue | mounting on TH-35 rail
GSM antenna SMA connector 20x100m
length 2.5m
FUNCTIONING protection level 1P20
The relay works in cellular communications networks GSM 900/1800 of any operator in Poland (unlocked). To be able to make calls and execute
the desired function the relay must have an active SIM card. The relay has two controlled contacts, through which pulses are driven to the
controller of the gate or the bolt of the gateway door. Both outputs operate in parallel, but with arbitrarily set times of contact closing (pulse).
The control itself is done at no cost. The user initiates the standard connection on the number of the controller. The controller identifies the
number and automatically rejects the call, at the same time activating the outputs (the CLIP dial-up function). In addition, it is possible to drive
the outputs using the control buttons connected to the inputs of the relay. The relay has a choice of operating mode: manual or automatic
closing. In automatic mode, after activation of the outputs by the user the relay activates them again by itself after a certain amount of time in
orderto close the gate.
Phone numbers of the users and the times of pulses and automatic closing are determined by the configuration program on the PC.
The connection to the relay via the USB cable.
cLp m
))) = ™ ((o _ N=
cotheb
1 2 3 4 5 6
SEE
-~ U8 —
7 8 9 1;MD;1 12
XX XXX A
ouT B
FUNCTIONS
* _ i ial- i .
cost-free control on the side of users (CLIP dial-up function); R G ]
* two parallel relay outputs;
* the ability to set different times of outputs activation for each output impuls
individually (for example simultaneous control of gate and gateway door); aLTL
* two pulse inputs allow for manual activation of outputs using connected Sl
external buttons;
* automatic shutdown after a specified period of time;
* authorization of 500 numbers of users;
* configuration program on the PC; S
* the ability to remotely define and remove users via SMS commands. B [ i )
*#4Eay .
ioldntlogs s | edEdme suliise
COSTS Configuration programm

Given the current rate of GSM operators for prepaid tariffs the cost of
maintaining a SIM card for the controller can reach between 5+10 zlotys per
year.
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e control

TEMPERATURE CONTROL + SWITCH ON/SWITCH OFF/NOTIFY

SIMply MAX P03

EMAX

Relay with built-in GSM communicator is used as a two-state thermostat with remote temperature management using a mobile phone. It
performs simple functions of notifying about the exceeded temperature and allows to control additional connected device on the ON/OFF basis.
Phone numbers of users, temperature, alarms and other functions are set using the configuration program on the PC. Connection to the relay via

the USB cable.

rl
il i e TR e
; -

RT4 probe

antenna

u l—z—l 2
BR

WE
5/6

L

™1

power supply
inputs

quantity

voltage tolerance
relay outputs

quantity

type

nominal voltage

load
type of temperature sensor
temperature probe
temperature range
hysteresis - adjustable
setting accuracy
measurement accuracy

WARMING COOLING ports )
power consumption
N tandb
- hyst standby
temp ’\ ] temp N\ A GSM communication
hyst \ / working temperature
terminal
dimensions
contact contact .
mounting
GSM antenna SMA connector
length
s II/-" S protection baval
.} =gl g (- [
=134
T o i' %‘
ik SEASDR

P e

FORRE | - = b
_/ EROSME

S

FUNCTIONS = . ‘
1. Swstemn =
* setting the access password for SIS commands; ot

230V AC

1
160+260V AC

2

1xNO
230V AC
<8A
DS1820
RT4
-30+65°C
0+10°C
0.1°C
0.5°C
SIM

1.3W

<3W

-10+50°C

1.5mm? screw terminals
3 modules (52mm)

on TH-35 rail

20x100m

2.5m

120

* output status memory;
* readout of the current temperature;
* monitoring the status of the sensor and reporting faults.
2. Temperature control
* operating modes: heating or cooling;
* ability to switch on and off the regulator (ON / OFF).
3. Temperature alarm
* alarm about exceeding the maximum and minimum temperature;
* notifications to 5 phone numbers;
* ability to enable/disable the alarm function (ON/OFF);
* option to repeat SMS in case of permanent temperature above
the threshold for more than a preset number of minutes.
4. Anti-freeze temperature

Tk Corwvardr lidp

e

sver il | impEwoE e

P T

Emddarands

Hirerall Zip 1B

Frmpean wgdion

LI BET]
1 C3005 | Hodmeis, s |20

Thebek dws &3

e e e

Tz pstuion

¥ R R——

tegmicm ki

Tewgrstae, 1

21.3

R A 1 bRy
R
Ui EaraEen

Corwrarcy

| R P

W pv o |

* ability to enable/disable the anti-freeze function (ON/OFF);
* activated function is active despite inactive temperature control.
5. Output OUT
* output control - two separate operating modes: SMS / ALARM:
SMS: - output controlled directly via SMS commands
- redefinition of the output name, for example OUT1 = lamp
- ON / OFF control and time switching-on of the output

P03 Configurator

ALARM: - contact assigned to the temperature alarms - exceeding the threshold forces the actions of the contact: ON / pulse
- ON: contact closed above the alarm threshold, the contact opens after falling below the hysteresis
- pulse: contact closed temporarily for a preset number of seconds after crossing the threshold

- options on / pulse are set separately for minimum and maximum alarm.

6. Input IN
* redefinition of the input name, for example IN1 = ATTACK;

* selecting the option of SMS triggering: ON - the appearance of the signal; OFF - loss of signal;

ON/OFF - loss and appearance of the signal;

* notification about activation of the input are sent to 5 phone numbers.
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PROGRAMMABLE CONTROLLER WITH GSM COMMUNICATOR O
BMmAX

MAX HO4 with front panel (LCD screen + keypad) + H0O4 Configurator program

PURPOSE

MAXHO04 is one of the few controllers that allow you to connect it and use it without the programming elements.
Thanks to the special configuration program it can be used by anyone who does not want to know the languages and the complicated procedures
of PLC programming.

power supply 9+30V DC
digital inputs 4 (30V; 0.2A)
analog/digital inputs 4 (0/4+20mA/0+10V)
digital outputs OC 4 (50V; 0.2A)
relay outputs 3xNO/NC (<5A)
ports SD, microUSB, SIM, RS-485
communication protocol MODBUS RTU
internal memory of the recorder 1.3MB
working temperature -10+50°C
terminal 1.5mm? screw terminals
dimensions 110x79x40mm
mounting screws to the ground or on TH-35 rail
protection level 1P20

FUNCTIONS

* control of the outputs via SMS commands

* query about the status of inputs and outputs via SMS commands

* SMS/VOICE messages on user's phone about activation of digital inputs

* SMS/VOICE messages on user's phone about exceeding the defined threshold for analog input

* definition of the content of the outgoing SMS message (up to 160 characters)

* optional setting of the number of minutes after which an SMS message is repeated in the case of continuous support of the status at the
input

* control of the output depending on the assigned input: LEVEL option - mapping of the status (IN1->0UT 1, IN0->0UT0);
PULSE - temporary switch-on of the outputs for a set time after input activation

*function of a bistate regulator based on the definitions of scale of analog input, threshold and output assigned to it

* scaling for the actual measured values of the analog input measuring range

* selection of the SMS-triggering signal option (high state 1 or low state 0) at the input

M =33 minla -y Maythoniioy e

) % — S

i WA TEL 3
g m [.i;% i[n]}m TEL L»
. S LP +4B635

P PLE AT P LR PP FLEIRATY

DI/AI1
DI/AI2
DI/AI3
DI/AI4
DI5
DI6
DI7
DI8
GND
DO1
DO2
DO3
DO4
SPK
Mic+
MiC:

ralvalya

CONFIGURATION PROGRAM ON THE PC

DN
DP
GND
+BAT
GND
+24V
GND

Easy and simple way of the controller configuration using the HO4 Configurator software. Definition of phones, setting alarm thresholds, scaling of
analoginputs, time synchronization, etc.
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15.

VIDEO INTERCOM SETS

MONITORS
MK-10EX

=t

MK-03G

* hands free monitor

* 7" color widescreen, touch screen 800x600

* on-screen display menu in Polish

* support for 2 door station and 2 CCTV cameras

* possibility to connect motion sensors to cameras

* control of the electro latch and automatic gate

* a smooth adjustable opening time of the bolt 1+99
seconds

* photo/video recording function (4 GB micro SD card
included)

* adjustment of the parameters of each of the cameras
separately (brightness, color, contrast)

* ability to set 3 volume modes (depending on the time
of day)

Works with all F&F gate stations

* hands free monitor

* 7" color widescreen LCD / on-screen display menu in
Polish

* support for 2 door station and 2 CCTV cameras (or 1
station + 3 CCTV cameras)

* ability to connect alarm sensors to cameras

* control of the electro latch

* photo/video recording function (4 GB micro SD card
included)

* adjustment of the parameters of each of the cameras
separately (brightness, color, contrast)

* ability to set 3 volume modes (depending on the time
of day)

Works with all F&F gate stations

* hands free monitor

* 4" color LCD/on-screen display menu

* touch and backlit control panel (white backlight)

* support for 2 door station and 2 CCTV cameras

* control of the bolt and automatic gate

* photo/video function (4 GB micro SD card included)

* possibility to connect motion sensors to cameras

* ability to set 3 volume modes (depending on the time
of day)

* a smooth adjustable opening time of the bolt 1+99 sec

* 11 ringer melodies / a separate ringtone for each input

Works with all F&F gate stations

* hands free monitor

* 7" color widescreen, TFT LCD touch screen
800x600, control panel (without backlight)

* support for 2 door station (or 1 station + 1 CCTV
camera)

* control of the electro latch and automatic gate

* can be expanded by 3 additional monitors or
uniphones

* intercom function with call forwarding

* monitor parameters adjustment (ringer volume, call
volume, brightness, color)

* casing color: black

Works with all F&F gate stations

* 11 ringer melodies / a separate ringtone for each
input

* preview with the option of starting a conversation and
opening gate

* intercom function

* touch control panel

* 4-wire installation

* can be expanded by 3 additional monitors

*14.5 V DC power supply

* power supply for DIN rail included

* material: brushed aluminum / glass / plastic

* dimensions: 226x151x23 mm

* 11 ringer melodies / a separate ringtone for each
input

* preview with the option of starting a conversation
and opening gate

* intercom function

* touch and backlit control panel

* 4-wire installation

* can be expanded by 3 additional monitors

*14.5 V DC power supply

* power supply for DIN rail included

* material: brushed aluminum, glass

* dimensions: 245x165x20 mm

* preview with the option of activating audio and
opening the bolt

* adjustment of the parameters separately for each
gate station and CCTV camera (brightness, color,
contrast)

* 4-wire installation

*14.5 V DC power supply

* power supply for DIN rail included

* material: glass / plastic

* can be expanded by 3 additional monitors

* dimensions: 117x168x20 mm

* preview with the option of starting a conversation
and opening gate

* 14.5 V DC power supply

* power supply for DIN rail included

* 4-wire installation (2 wires for the bolt and 2 for
the gate)

* dimensions: 241x161x23 mm
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MK-03W

MK-08B

MK-08F

MK-06WF

* speakerphone

* works with two cameras (gate stations)
* touch panel

* volume, brightness and color control

* plastic panel

* cover color: white

* 35 mm rail power supply included

* wall mounting

* additional control gate

* dimensions: 245x160x23 mm

Works with all F&F gate stations

* speakerphone

* 7" wide TFT LCD color screen

* 100 photos built-in memory

* support two door stations
(or 1 station + 1 CCTV camera)

* intercom function

* touch panel

* control of the electro latch and automatic gate

* cover color: black

* monitor parameters adjustment (ringer volume,
brightness, color)

Works with all F&F gate stations

* speakerphone

* 7" wide TFT LCD color screen

* 100 photos built-in memory

* support two door stations
(or 1 station + 1 CCTV camera)

* intercom function

* touch panel

* control of the electro latch and automatic gate

* cover color: white

* monitor parameters adjustment (ringer volume, call
volume, brightness, color)

Works with all F&F gate stations

* speakerphone (with additional handset)
* 7" wide TFT LCD color screen
* 100 photos built-in memory
* support two door stations
(or 1 station + 1 CCTV camera)
* intercom function|
* backlit touch panel
* control of the electro latch and automatic gate
* can be expanded by 3 additional monitors or unifons

Works with all F&F gate stations

* can be expanded by 3 additional monitors or unifons

* preview with the option of starting a conversation
and opening gate

* 4-wire installation

* 14.5 V DC power supply

* power supply for DIN rail included

* dimensions: 241x161x23 mm

* can be expanded by 3 additional monitors or
unifons

* backlit buttons: none

* preview with the option of starting a conversation and
opening gate

* 4-wire installation

*14.5V DC power supply

* power supply for DIN rail included

* dimensions: 241x161x23 mm

* cover color: white

* monitor parameters adjustment (ringer volume, call
volume, brightness, color)

* preview with the option of starting a conversation and
opening gate

* 4-wire installation

*14.5 V DC power supply

* power supply for DIN rail included

* dimensions: 282x135x23 mm
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MK-06B

MK-07WB

MK-04W

<FaF>}

* speakerphone (with additional headset)

* 7" wide TFT LCD color screen

* support two door stations
(or 1 station + 1 CCTV camera)

* intercom function

* touch and backlit control panel

* control of the electro latch and automatic gate

* cover color: black

* monitor parameters adjustment (ringer volume, call
volume, brightness, color)

Works with all F&F gate stations

* speakerphone
* 7" wide TFT LCD color screen
* touch and backlit control panel
* support two door stations
(or 1 station + 1 CCTV camera)
* control of the electro latch
* can be expanded by 3 additional monitors or unifons
* intercom function

Works with all F&F gate stations

* speakerphone
* 7" wide TFT LCD color screen
* support two door stations
(or 1 station + 1 CCTV camera)
* control of the electro latch and automatic gate
* can be expanded by 3 additional monitors or unifons
* monitor parameters adjustment
(call volume, brightness, color)
* cover color: black / white

Works with all F&F gate stations

* speakerphone
* 7" wide TFT LCD color screen
* support two door stations
(or 1 station + 1 CCTV camera)
* control of the electro latch
* preview with the option of activating audio
* can be expanded by 3 additional monitors or unifons
* monitor parameters adjustment
(call volume, brightness, color)
* cover color: pearl

Works with all F&F gate stations

* speakerphone
*7" wide TFT LCD color screen
* support two door stations (or 1 station + 1 CCTV camera)
* control of the electro latch and automatic gate
* can be expanded by 3 additional monitors or unifons
* monitor parameters adjustment
(call volume, brightness, color)
* cover color: black / white

Works with all F&F gate stations

* preview with the option of starting a conversation and
opening gate

* 4-wire installation

* can be expanded by 3 additional monitors or unifons

*14.5 V DC power supply

* power supply for DIN rail included

* dimensions: 282x135x23 mm

* monitor parameters adjustment
(call volume, brightness, color)

* cover color: black-silver

* preview with the option of starting a conversation and
opening gate

*14.5 V DC power supply

* power supply for DIN rail included

* 4-wire installation

* dimensions: 240x170x33 mm

* intercom: none

* buttons

*14.5V DC power supply

* power supply for DIN rail included
* 4-wire installation

* dimensions: 245x160x18 mm

* intercom: none

* buttons

*14.5V DC power supply

* power supply for DIN rail included
* dimensions: 245x160x18 mm

* 4-wire installation
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MK-02

MK-310

UNIFONS

MU-01

headset

* electromagnetic control

* support 2 door stations
* adjust the ringer volume
* works with monitors: all
*14.5V DC power supply
* warranty: 24 months

* dimensions: 100x200x45 mm

APPLICATION

Intercoms works with all types of monitors.

* speakerphone

* support two cameras (door stations)

* adjustment call volume, brightness, color
* panel material: plastic + aluminum

* cover color: white

* power supply for DIN rail included

* wall mounting

* dimensions: 245x160x18 mm

Works with all F&F gate stations

* speakerphone
* 7" wide TFT LCD color screen
* 400 photos built-in memory
* support two door stations
(or 1 station + 1 CCTV camera)
* intercom function
* touch panel
* control of the electro latch and automatic gate
* cover color: black
* monitor parameters adjustment
(ringer volume, call volume, brightness, color)

Works with all F&F gate stations

* speakerphone
* 10" wide TFT LCD color screen
* support two door stations
(or 1 station + 1 CCTV camera)
* intercom function
* touch and backlit control panel
* control of the electro latch
* preview with the option of activating audio
* 4-wire installation
* flush-mounted (optional)

* can be expanded by 3 additional monitors or unifons

Works with all F&F gate stations

MU-02

speakerphone

* can be expanded by 3 additional monitors or unifons

* preview with the option of starting a conversation and
opening gate

* 4-wire installation

* 14.5 V DC power supply

* power supply for DIN rail included

* dimensions: 241x161x23 mm

* monitor parameters adjustment
(ringer volume, call volume, brightness, color)
*14.5 V DC power supply
* power supply for DIN rail included
* dimensions: 340x210x35 mm

* speakerphone, hands without headset

* electromagnetic control

* 4-wire installation

* support 2 door stations

* adjusting intercom (call volume, tone)
* dimensions: 160x120x42 mm

* 14.5V DC power supply
(external power supply)
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GATE STATIONS

KK-01 silver
KK-01B black

KK-03

n'lr-‘f?
(it
T E

KK-05

Features:

* 1-subscribers gate station

* image converter 1/3" color

* lens angle of view: approx. 87°
* resolution: 600 lines

* 3.6 mm lens

* backlight: 4 LEDs white light

* power supply: from monitor

* housing: hardened aluminum alloy
* flush-mounted

* dimensions: 58x135x39 mm

Works with all F&F monitors

Features:

* 1-subscriber gate station

* image converter 1/3” color

* lens angle of view: approx. 87°

* resolution: 600 lines

*3.6 mm lens

* Lens adjustment: horizontal and vertical (+/- 10°)

* backlight: 6 LED IR (infrared)

* housing: hardened aluminum alloy

* backlit keypad

* surface-mounted

* dedicated output for bolt power supply - DC 12 V

* electromagnetic door lock control with adjustable
opening time 1+99 sec

* ability to connect an additional output switch

* dimensions: 78x185x60 mm

Works with all F&F monitors

Features:

* 1-subscriber gate station with camera

* image converter 1/3” color

* lens angle of view: approx. 60°

* resolution: 420 lines / Lens 4.2 mm

* lens adjustment: horizontal and vertical (+/- 10°)

* backlight: 6 LED IR (infrared)

* electromagnetic door lock control with adjustable
opening time 1+99 sec

* backlit dial button and name signboard

* vandal-resistant front panel made of stainless steel

* flush mounting or surface mounting with cover

* opening gateway door with a PIN

* camera power supply: from monitor

* keypad power supply from an DC 12+15 V external
power supply

* output for additional bolt release button

* output for a timer defining temporary access

* dimensions: 120x250x51 mm

* installation rack dimensions: 110x240x46 mm

Works with all F&F monitors

KK-O1FP

KK-04

Features:

* 1-subscriber gate station

* image converter CCD color

* lens angle of view: approx. 60°

* resolution: 420 lines

*3.6 mm lens

* lens adjustment: horizontal and vertical (+/- 10°)

* backlight: 6 LED IR (infrared)

* electromagnetic door lock control with adjustable
opening time 1+99 sec

* backlit dial button and name signboard

* vandal-resistant front panel made of stainless steel

* flush mounting or surface mounting with cover

* built-in fingerprint reader

* reader capacity: max 900 fingerprints

* camera power supply: from monitor

* biometric reader power supply: from DC 12+15 V
power supply

* output for additional bolt release button

* remote control included (necessary for
programming)

* dimensions: 120x250x51 mm

* installation rack dimensions: 110x240x46 mm

Works with all F&F monitors

Features:

* 1-subscriber gate station with camera

* image converter 1/3” color

* lens angle of view: approx. 87°

* resolution: 600 lines

*3.6 mm lens

* Lens adjustment: horizontal and vertical (+/- 10°)
* backlight: 8 LED IR (infrared)

* backlit dial button

* power supply: from monitor

* vandal-resistant front panel made of stainless steel
* flush-mounted

* dimensions: 150x203x55 mm

* installation rack dimensions: 130x183x50 mm

Works with all F&F monitors

Features:

* 1-subscriber gate station

* image converter CCD color

* lens angle of view: approx. 60°

* resolution: 420 lines / lens 4.2 mm

* lens adjustment: horizontal and vertical (+/- 10°)

* backlight: 6 LED IR (infrared)

* electromagnetic door lock control with adjustable
opening time 1+99 sec

* backlit dial button and name signboard

* vandal-resistant front panel made of stainless steel

* flush mounting or surface mounting with cover

* built-in RFID reader - UNIQUE 125 kHz

* reader capacity: max 1000 cards

* for reader programming: remote control

* MASTER card for adding cards included

* camera power supply: from monitor

* RFID reader power supply from an DC 12+15 V
external power supply

* output for additional bolt release button

* dimensions: 120x250x51 mm

* installation rack dimensions: 110x240x46 mm

Works with all F&F monitors

70



Chapter 15. Video intercom sets

Features:

* 2-subscribers gate station

* image converter CCD color

* lens angle of view: approx. 60°

* resolution: 420 lines / lens 4.2 mm

* lens adjustment: horizontal and vertical (+/- 10°)

* backlight: 6 LED IR (infrared)

* electromagnetic door lock control with adjustable
opening time 1+99 sec

* backlit keypad and name signboard

* vandal-resistant front panel made of stainless steel

* flush mounting or surface mounting with cover

* opening gateway door with a PIN

* camera power supply: from monitor

* keypad power supply from an DC 12+15 V external
power supply

* output for additional bolt release button

* output for a timer defining temporary access

* dimensions: 120x250x51 mm

* installation rack dimensions: 110x240x46 mm

Works with all F&F monitors

Features:

* 4-subscribers gate station

* image converter 1/3” color

* lens angle of view: approx. 87°

* resolution: 600 lines

* lens 3.6 mm

* lens adjustment: horizontal and vertical (+/- 10°)

* backlight: 6 LED IR (infrared)

* backlit dial buttons and name signboards (highlight
color - blue)

* vandal-resistant front panel made of stainless steel

* flush mounting or surface mounting with cover

* ingress protection - IP65

* powered from an external DC 12+15 V power
supply

* dimensions: 120x250x51 mm

* installation rack dimensions: 110x240x46 mm

Works with all F&F monitors

KK-08K

Features:

* 1-subscriber gate station

* image converter CCD color

* lens angle of view: approx. 60°

* resolution: 420 lines / Lens 3.6 mm

* lens adjustment: horizontal and vertical (+/- 10°)

* backlight: 6 LED IR (infrared)

* electromagnetic door lock control with adjustable
opening time 1+99 sec

* backlit dial button and name signboard

* vandal-resistant front panel made of stainless steel

* flush mounting or surface mounting with cover

* built-in fingerprint reader

* reader capacity: max 900 fingerprints

* camera power supply: from monitor

* biometric reader power supply: from DC 12+15 V
power supply

* output for additional bolt release button

* remote control included (necessary for
programming)

* dimensions: 120x250x51 mm

* installation rack dimensions: 110x240x46 mm

Works with all F&F monitors

Features:

* 4-subscribers gate station

* image converter 1/3” color

* lens angle of view: approx. 87°

* resolution: 600 TVL

* lens 3.6 mm

* lens adjustment: horizontal and vertical (+/- 10°)

* backlight: 8 LED IR (infrared)

* backlit dial buttons and name signboards (highlight
color - blue)

* twilight sensor

* vandal-resistant front panel made of stainless steel

* flush mounting (there is no option for surface
mounting)

* electromagnetic door lock control with adjustable
opening time 1+99 sec

* ingress protection - IP65

* powered from an external DC 12+15 V power
supply

* dimensions: 150x355x55 mm

* installation rack dimensions: 130x335x50 mm

Works with all F&F monitors

Example wiring diagram

DC12y
SRR Y
E]’ I~
|-!|-H'!|
| "
Bolt
DC12Yy
supply
!
[
Baolt

/
ap

Gate station 2

Monitor 1 Manitor 2

2p 2p
4p
DC 12V DC 12V
supply supply

honitor 3 honitar 4
aeaa
2p 2p
* pcizv 3| bciav
supply B supply
4p
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KEYPAD
KS-01

& a2
IE

ATTACHMENTS

KB-01 RFID pendant

KB-02 RFID card

* lock with proximity card reader RFID
* vandal-proof metal housing
* built-in RFID proximity card reader
* 2 service areas (eg. open the gate and wicket)
* ringing function (alternatively 2 zones)
* memory capacity:
zone 1 => 1000 user codes and cards;
zone 2 => 10 user codes and cards
* backlit keyboard
* power supply: 12+24V DC, 9+18V AC
* set the relay opening time: 0+99 sec (0 sec is unstable mode)
* the possibility of connecting additional switches the input opening
* open door sensor input, shortened to a minimum shutter electrocatch
* tamper switch
* power consumption: standby <40mA, on <70mA
* operating temperature range from -20°C + +50°C
* protection level: IP65
* dimensions: 76x120x22 mm

i.

2 cameras + 2 monitors

ATTENTION!

Pendants and cards works with selected gate stations and keypad models.

EZ-02 ELECTROSWITCH

EZ-03

Working modes:

1 camera + 1 monitor
1 camera + 2 monitors
2 cameras + 1 monitor
2 cameras + 2 monitors

* EZ-02
low current
U: 12 vV DC
1:260 mA
* EZ-03

U: 12 vV DC
1: 260 mA

APPLICATION

* mounting to the gates
* compatible with all monitors power supplies

low current with memory and switch-off

MOUNTING

4-wire installation + 2 wires to electromag-
netic door lock. When using low-current, DC
12 V max. 300 mA lock it is possible to use
only 4-wire installation (power supply of the
video intercom can be used). For the
installation of up to 30 m use cables with a
diameter of min. 0.5 mm?, over 30 m - min.
0.7 mm?2, For the best picture quality in the
video and audio line it is recommended to
use 75 Q coaxial cables.

72



Chapter 15. Video intercom sets

DSW-1

SIGNAL RELAY

The relay is designed for the F&F video intercoms. It activates an additional optical signaling (using light source) or sound signaling (using e.g. siren) at the time of the
call from the gate station. At activation the contact switches every 1 sec. Duration can be adjusted in the range from 5 to 30 sec.
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power supply 100+265V AC
overload 2A

activation time - adjustable 5+30sec
switching time on/off 1sec/1sec
power consumption standby/on <0.2W/<0.6W
working temperature -15+50°C
terminal 2.5mm? screw terminals
dimensions 67x50x26mm
mounting two screws to substrate
protection level 1P20
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16. TIMING RELAYS

PURPOSE

Timing relays are devised to time the control of industrial and domestic automatic control engineering systems (e.g. ventilation, heating,
lighting, signalling, etc.).

SINGLE-FUNCTION

Operation mode: LAGGED DEACTIVATION
PCA-512

PCA-514

FUNCTIONING
Until the relay is activated, the contact remainsin the 11-10 position. After the power voltage is supplied, U
contact is shifted to position 11-12 and the countdown of the preset value ,t” is commenced. After the
. ” aye . =
preset time ,t” has been counted down, contact returns to position 11-10. The working sequence of the
relay may be repeated after turning the power supply off and on.
T T N L N/~/~ L power supply
e e 2300~ PCA-512 230V 230V AC
E ] Ii‘h 1-—|Zl—‘3 PCA-512 24V 24V AC/DC
i | (o= 1L—|Zl—‘3 PCA-512 UNI 12+264V AC/DC
a1 i A1 | 24V= PCA-514 DUO 230V AC / 24V AC/DC
o L o —|Z|—1 6 load current <10A
contact separated 1xNO/NC
A AL _/l-_ 10 +~ working time - adjustable 0,1sec+576h
: 11 10 switching ON delay <50msec
12 11I power indication green LED
12 contacts state signalling red LED
Biis H power consumption 0.8W
ol working temperature -25+50°C
e PCA-512 PCA-514 terminal 2.5mm? screw terminals
e dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20
Operation mode: LAGGED ACTIVATION
FUNCTIONING
After the power voltage is supplied, the contact remains in position 11-10 and the timing of the preset U _ I
value ,t”is commenced. After the preset time ,t” has been counted down, the contact is shifted to P
position 11-12. The working sequence of the relay may be repeated after turning the power supply off T i
andon.

[ e N L N/~/~ L power supply

T = . PCR-513 230V 230V AC
B | 2|Z|30V 3 PCR-513 24V 24V AC/DC
12 joam | 1 3 1 PCR-513 UNI 12+264V AC/DC

sl 1, |I y sl 1, | 24V/= PCR-515 DUO 230V AC/ 24V AC/DC
1 _|Z|_1 6 load current <10A
contact separated 1XxNO/NC
_/"_ 10 +/~ working time - adjustable 0,1sec+576h
11 10 power indication green LED
12 _/l'_ contacts state signalling red LED
11 power consumption 0.8W
12 working temperature -25+50°C
G terminal 2.5mm? screw terminals
Im PCR-513 PCR-515 dimensions 1 module (18mm)
i mounting on TH-35 rail
protection level 1P20
ATTENTION! T
* Setting the time range knob regulatorin the: u y

ON - position with power supply activated results in the permanent closure of the contact.
OFF - position (power supply activated) causes the contact to be permanently opened.
* With the power supply on, the system does not respond to time range setting modifications.
* The newly set time range is active after the power supply has been turned off and on.
* With the power supply on, it is possible to regulate the preset time freely within the selected time

range. e rotary switch
of time knob

L time setting knob
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UNIWERSAL

FUNCTIONING
*Delayed deactivation (A)

Contacts remain in the 11-10 (and 8-7 for PCU-510) position until the relay is activated. —
After powering up, contacts are shifted to position 11-12 (and 8-9 for PCU-510) and the preset work t
time ,t” starts running. When the designated time ,t” is up, contacts return to the 11-10 (and 8-7
for PCU-510) position. To start next working sequence of the relay, power supply must

be disconnected and reinstated.
*Delayed activation (B)

el
Before and after supplying the power, contacts remain in the 11-10 (and 8-7 for PCU-510) position t

and the preset work time ,,t” starts running. When the designated time ,,t” is up, contacts return LD

FUNCTIONS
w
|

to the 11-12 (and 8-9 for PCU-510) position. To start next working sequence of the relay, power t t

supply must be disconnected and reinstated.
* Delayed deactivation - cyclic (C)

Delayed deactivation work mode is carried out cyclically in equal intervals of preset work and break time.

* Delayed activation - cyclic (D)

Delayed activation work mode is carried out cyclically in equal intervals of preset work and break time.

PCU-510 2xNO/NC contact

| N/~/- L
(B | i 23OV~
il 1-—|Z|—la
| FeF |
il l | |I 4=
® | ot
' 7
] g — .
Sy P 10
11
bt — 12

; I-P N L N/~/— L
k= 230V~
ml- 1 3
il |
- 24V/=
® l | —|ZI—14
' _/"_ 10 +/~
o 11
.I E . 12 _/l»_ 10
i 11
e 12
e 230V
UNI DUO

3xNO/NC contact

AC/DC

power supply

PCU-510 DUO 230V AC / 24V AC/DC
load current 2x[<8A]
contact separated 2xNO/NC
working time - adjustable 0.1sec+576h
switching ON delay - aversive functions <50msec
power indication green LED
contacts state signalling red LED
power consumption 0.8W
working temperature -25+50°C
terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20

power supply

PCU-511 230V 230V AC

PCU-511 DUO 230V AC/ 24V AC/DC

PCU-511 UNI 12+264V AC/DC
load current <8A
contact separated 1xNO/NC
working time - adjustable 0.1sec+576h
switching ON delay - aversive functions <50msec
power indication green LED
contacts state signalling red LED
power consumption 0.8W
working temperature -25+50°C
terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20
power supply 100+264 AC/DC
load current (AC-1) 3x[<8A]
contact separated 3xNO/NC
working time 0.1sec+576h (24 days)
switching ON delay - aversive functions <50msec
power indication green LED
contacts state signalling red LED
power consumption 0.15W
working temperature -25+50°C
terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20

ATTENTION!

* Setting the time range knob regulatorin the:

ON - position with power supply activated resultsin the permanent closure of the contact.
OFF - position (power supply activated) causes the contact to be permanently opened.
* With the power supply on, the system does not respond to time range setting modifications.
* The newly set time range is active after the power supply has been turned off and on.
* With the power supply on, it is possible to regulate the preset time freely within the selected time range.

. rotary switch
of work functions knob

L time setting
knob

< rotary switch
of time knob
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WITH EXTERNAL TIME SETTING KNOB

PCU-518

' N/~ L power supply 230V AC / 24V AC/DC
l* load current <8A
RS 230V~ contact separated 1xNO/NC
[ — 1 3 U working time - adjustable 0.1sec+576h
[FF hd L] switching ON delay - aversive functions <50msec
L | [ . 24V t power indication green LED
= | 4 71 14 %) contacts state signalling red LED
L 1 i f - % power consumption 0.8W
i I+ = working temperature -25+50°C
';,- ] T - § terminal 2.5mm? screw terminals
- - ¢ w Br 2 dimensions 1 module (18mm)
g s — mounting on TH-35 rail
= 87 9 protection level 1P20
= v D —
e A 0 tole tolet potentiometer
11 dimensions 63x42x30mm
12 terminal 3%0,34mm?; I=70cm
mounting hole @10
ATTENTION!

* Setting the time range knob regulatorin the:

ON - position with power supply activated results in the permanent closure of the contact.

OFF - position (power supply activated) causes the contact to be permanently opened.
* With the power supply on, the system does not respond to time range setting modifications.
* The newly set time range is active after the power supply has been turned off and on.

* With the power supply on, it is possible to regulate the preset time freely within the selected time range.

WITH BACKUP IN CASE OF A POWER FAILURE

PCU-504 UNI

FUNCTIONING

power supply

12+264V AC/DC

Ac/DC load current 2x4A
contact separated 2xNO/NC

1 l AN l-” working time - adjustable 0.1sec+10min.
switching ON delay - aversive functions <50msec

power indication green LED

_/l._ 6 contacts state signalling red LED
5 power consumption 0.56W
4 working temperature -25+50°C

terminal 2.5mm? screw terminals

9 dimensions 1 module (18mm)

3 _/l'_ mounting on TH-35 rail
7 protection level P20

The relay has an internal condenser system for maintaining and switching contact after a power failure. The maximum backup time up

to 10 minutes.

FUNCTIONS
A
u Closing contacts after switching on the power voltage.
- In case of a power failure, contacts state is maintained for a set period of time.
ot
B
U | The delayed activation.
D _—_ The backup feature is not implemented.
t o
C
u After switching on the power voltage, contacts are activated after a preset time (delayed activation).
- _—_ In case of a power failure, contacts state is maintained for a set period of time.
t | Lot
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TWO-TIME TYPE
SETTING OF TWO INDEPENDENT TIME VALUES T1 (work time) AND T2 (interruption time).

PCU-520 a-runction

power supply

PCU-520 230V 230V AC
“cee PCU-520 24V 24V AC/DC
L N PCU-520 UNI 12+264V AC/DC
load current 2x[<8A]
|y ! 3 4 rotary switches contact separated 2xNO/NC
i & - - working time - adjustable 0.1sec+576h
: _/],_ 5 of working functions break time - adjustable 0.1sec+576h
® @ 1 switching ON delay for aversive functions <50msec
6 time setting power indication green LED
& & 8 knob contacts state signalling red LED
g _/l'_ power consumption 1.2wW
= 2 ) working temperature -25+50°C
7 rotary'swnches terminal 2.5mm? screw terminals
LEea of time knob dimensions 2 modules (35mm)
mounting on TH-35 rail
protection level 1P20
Functions:

* LAGGED ACTIVATION (IR)
Until the relay is activated, the contact remains in the 1-5 and 2-8 position. After the power voltage

issupplied (the green ,,U” LED lights up), the contact is shifted to 1-6 and 2-7 position and the countdown A m
of the preset value ,t” is commenced (the red LED lights up). After the preset time ,,t” has been counted "
down, the contact returns to position 1-5 and 2-8. The working sequence of the relay may be repeated &| B 0 —
afterturning the power supply offand on. g
* LAGGED DEACTIVATION (IA) 2| ¢
Until the relay is activated, the contact remains in the 1-5 and 2-8 position. After the power voltage el 1ty
is supplied (the green ,,U” LED lights up), the contact is shifted to position 1-6 and 2-7 and the countdown b -
of the preset value ,t” is commenced (the red LED lights up). The working sequence of the relay may be L
repeated after turning the power voltage offand on.
* LAGGED ACTIVATION - CYCLIC (CR)
The LA operational mode is triggered in equal interruption/work cycles according to preset time values.
* LAGGED DEACTIVATION - CYCLIC(CA)
The LD operational mode s triggered in equal interruption/work cycles according to preset time values.
PCU-507 2-runcrion
power supply
i N L PCU-507 230V 230V AC
e PCU-507 24V 24V AC/DC
SRR 4 6 load current 2x[<8A]
i contact separated 2xNO/NC
'al- '1 __________ working time - adjustable 0.1sec+576h
£ |. X ! break time - adjustable 0.1sec+576h
._j"' 1l 74 49 switching ON delay for aversive functions <50msec
i I time range power indication green LED
%‘. I 3 selector knob contacts state signalling red LED
A _/l'_ . power consumption 0.8W
.,y - 2 1 time working temperature -25+50°C
iy setting knob terminal 2.5mm? screw terminals
S A4 10 dimensions 1 module (18mm)
pro _/l'_ mounting on TH-35 rail
3 T 11 12 protection level P20
Functions:
* DELAYED ON - CYCLIC: [,
When the power supply is given then joints remain in the positions 2-3 and 11-10 for the time t1. U

After the preset time t1 switches the joints in position 2-1 and 11-12 at the time t2. After time t2 the
relay joints return to the positions 2-3 and 11-10. The sequence of these switches is carried out 7

periodically. 1
* DELAYED OFF-CYCLIC: ;[ 1, 7 9

To time of switching the relay, the joints remain in the positions 2-3 and 11-10. After the power supply

is given then joints are switched to position 2-1 and 11-12 at the time t1. After the preset time t1 joints
return tothe positions 2-3 and 11-10 for the time t2. The sequence of these switches is carried out periodically.
Selection of a particular function is make by contact on terminals 7-9.

ATTENTION!

* Setting the time range knob regulator in the:
ON - position with power supply activated results in the permanent closure of the contactin position 1-6 and 2-7.
OFF - position (power supply activated) causes the contact to be permanently closed in the 1-5and 2-7 position.
* With the power supply on, the system does not respond to time range setting modifications.
* The newly set time range is active after the power supply has been turned off and on.
* With the power supply on, it is possible to regulate the preset time freely within the selected time range.
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MULTI-FUNCTION

Section V. Time control

Un_ e —
® START__

PCS-506 s-runcTioN R

Presence simulator. When the START signal is being applied, the system turns the relay on and off
at random for a period of 20 sec up to 20 min. The sequence in question is initiated by activation
of the relay. After the START signal is discontinued, the system turns the relay off. The device does
not respond to time range settings.

Un _
START _m g pm |
ﬂ" : .
Er >2sec

E

oo i
< b ot ]

Bistable relay with step automatic module. A single pressing of the START button results in
activating the relay for the preset time. A further START impulse generated during the countdown
will deactivate the relay. Pressing and holding the button START for longer than 2sec will result in
the permanent activation of the relay. The following impulse turns the relay off.

_ Un_
i o © START | |
red [ !
black é é " Ltdele el
[ 2 N

e N N
blue Generator with a pulse duty factor of 50% which initiates its working sequence from the moment
o . L of activation. Itis active as long as START voltage is applied. Once the START signal is disconnected,
rown

the connectionis broken and the device is deactivated.

Un_

START_| i

The required time range and the operation mode of the relay is @ . 1 _._i

selected by choosing the proper combination of the switches (black R ; ; . :-

field in the diagram stands for the switch position). Lt Lt
t>0,5sec

Lagged activation of the relay with the START signal. When the relay is active, another START
impulse will turn it off. The following START impulse causes a repetition of the time countdown
sequence and activation of the relay. The interval between the trailing edge of the reset signal

TIME RANGE OPERATION MODE and the leading edge of the START signal, which re-initiates the countdown sequence, should be
atleast0.5sec.
0,1sec 1sec 10sec 1min A B C D
e M M T —
1
|
456 456 456 456 123 123 123 123 @ START__mm m |

10min

2h ON OFF E F G H
456 456 456 456 123 123 123 123

R~

(PRI

Generation of a single impulse of ,,t” time by the START signal trailing edge. During preset time
countdown, the system does not respond to START impulses.

Un I
START SR EE NN |

R m—

Setting the wheel regulator in the:

* ON position with power supply activated causes the contact to be @
permanently closed.

* OFF position with power supply activated causes the contact to be
permanently opened.

1 II|
Lt e

Generation of a single impulse of ,t” time by the START signal trailing edge. During preset time
countdown, the system does not respond to START impulses.

Un _ I

@ START

* With the power supply on, the system does not respond to time range R

setting modifications.

* The newly set time range is active after the power supply has been
turned offand on.

* With the power supply on, it is possible to regulate the preset time
freely within the selected time range.

Vit Pl .
oty oLty Lt
Lag in deactivation with support function enabled. The leading edge of the START signal results
in relay activation, whereas the trailing edge of the same signal triggers the time countdown.
The supply of the START signal during countdown results in an extension of the cycle by another

Lt timevalue along the trailing edge.

® START 3

power supply 230V AC R

load current <10A HERLEIRRIN

contact 1xNO P o L=

current control pulse <1mA Rin

working time 0.1sec+24h <45sec

switching ON delay for aversive functions <50msec Deactivation and activation lags with support function enabled. If the START voltage is supplied
pow;r consumption ’s OSSY‘CI for less than 45sec, it is ignored by the system, however if it is longer, the relay is activated after
\t/l?;]mgltemperature 4xDY1mm; I:710cm the 45sec and the preset time value is counted down with the trailing edge of the START signal.
dimensions @55, h=13mm If another START impulse is applied during the countdown, then the trailing edge of this signal
mounting in flush mounted @60 will result in the repeated countdown sequence (e.g. for ventilation purposes: short activation
protection level 1P20 of the lighting does not turn the fan on, but if the lilting lighting is activated for longer than the

45sec, the fan will start).
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PCS-516 PCS-516AC PCS-516DC
PCS-519 10-FuncTiON

with START and RESET control inputs

-

Selection of a specific time range and function of the relay operation
means setting the right combination of rotary code switches.

Applying the RESET voltage during the execution of a function resultsin:

- for functions A, B, C, D, F - the execution of the operation mode from
the beginning

- for functions F, G, H, | - the return of the relay to the initial status and
waiting for the START signal

- for function K - permanent closing of the relay contact

With power supply on, setting the rotary switch of time range in
position:

* ON - results in permanent closing of the contact

* OFF - results in permanent opening of the contact

N/=/~ L
N/+/~ L +/~ =/~ 230V~
230V~ 1 3
1 3 l_z_‘
! 3 24v=
24v= 4
6 RESET
7e—REET g
i +/ 5o START |\
- START
ge—2 T I/N/+
 o_RESET U 6e—RESET |\
j 1
ge—SART _ \/nje 11 b _/L_ 7
8
I 1 ’
11 ~ 10
1 PCS-516 UNI 11_/t_
12
PCS-516 DUO

PCS-519 DUO

-~ +/~ N L - +

i

START START
54 START LN 7 N 7 +
RESET RESET
6 RESET LN+ Qe——m>— N Jo—"—+
j ! Oe Mol .
8 10 -—I%'— 12 E ! +
° |
1o OCout | 10230V DC
11—/L_ 12-7—®—3— +
12 i
PCS-519 12V PCS-516AC <A |

PCS-516DC

Features of AC and DC version relays.

PCS-516AC:

* Semiconductor output (symistor) to control the loads supplied with AC
voltage

* Switching on of the load at zero voltage, switching off at zero current -
low surge at switching on

* No problems with wear of relay contacts - dedicated to the work of the
high switching frequency

* Output separated from the input - you can power/control one phase and

the receiver can be connected to a different phase

PCS-516DC:

* Semiconductor outputs (transistor in the OC open collector setup)

* No problems with wear of relay contacts - dedicated to the work of the
high switching frequency

A.DELAYED ACTIVATION. Un _
After applying the power voltage (the green LED is on), contact RESET i ' E
remain in position 3-5 and the preset “t” time of operation starts. ! | |
After time “t” the contact switches in to position 3-7 (the red LED is R _!THT-
on). To start the relay operation mode again the power voltage must _
be disconnected and reconnected.
B. DELAYED DEACTIVATION. U
Until the switching on of the relay the contact remains in position 3-5. n ——
After applying the power voltage (the green LED is on) the contact RESET_i_I_E
switches in to position 3-7 and the preset “t” time of operation starts R '- '- i
(the red LED is on). To start the relay operation mode again the power Lt [
voltage must be disconnected and reconnected.

Un_ |
C. DELAYED ACTIVATION - CYCLICAL.
The operation mode of delayed activation is carried out RESET., F

in equalintervals of the set working hours and breaks.

R JN_ W .

D. DELAYED DEACTIVATION.

1
The operation mode of delayed activation is carried out RESET, E

in equalintervals of the set working hours and breaks. R
1

E. Generate pulse 0.5 s after the preset time "t".

Un
START

F. Generate single pulse at the “t” time with the trailing
edge of the START signal. During the interval, the system
does not respond to START pulses.

G. Generate single pulse at the “t” time with the trailing
edge of the START signal. During the interval, the system
does not respond to START pulses.

H. Delay in deactivation with support function.

Rising edge of the START signal activates the relay, while the
trailing edge triggers the countdown. Applying the START
signal during countdown will extend the cycle for another
time "t" with a falling edge.

I. Generate single pulse 0.5 s after the time ,t” with a
triggered trailing edge of the START signal.

K. Break at the time "t" in the contact activation triggered

1
with a rising edge of the START signal. START i L J
1

power supply

PCS-516 DUO 230V AC / 24V AC/DC
PCS-516 UNI 12+264V AC/DC
PCS-516AC 85+264V AC
PCS-516DC 9+30V DC
PCS-519 bUO 230V AC / 24V AC/DC
PCS-519 12V 12V AC/DC
load current
PCS-516 <8A
PCS-516AC <2A AC
PCS-516DC <8A DC
PCS-519 2x[<8A]
contact
PCS-516 separated 1xNO/NC
PCS-516AC semiconductor (symistor)
PCS-516DC semiconductor (OC open collector)
PCS-519 separated 2xNO/NC

current control pulse <1mA
working time - adjustable 0.1sec+576h
switching ON delay for aversive functions <50msec
power indication green LED
contacts state signalling red LED
power consumption 0.8W
working temperature -25+50°C

terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20
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PCS-517 1s-runction

AC/DC

ATTENTION!
Wide range of time adjustment positions (0.25 sec - 99 hrs 59mins
59secs) enables the user to preset an extremely accurate contact
actuationtime, e.g. 2hrs-13mins-27sec.

power supply 24+264V AC/DC

load current <16A
contact separated 1xNO/NC
current control pulse <1mA

time setting range 0.25sec+99h59min59sec

switching ON delay

for functions triggered with supply voltage 500msec
power consumption 1.5W
working temperature -20+50°C

terminal 2.5mm? screw terminals
dimensions 2 modules (35mm)
mounting on TH-35 rail
protection level 1P20

PUG IDLE MODE

Pt un

[
After supply voltage has been applied, the contact remains in 1-6 position and countdown of the preset delay
time ,t” is commenced. After this time is counted down, the contact is switched to position 1-5 (actuation).

The nextrun of the relay's working sequence is operable when the supply voltage is reinstated after cut-off.

P O

Until the supply voltage is applied, the contact remains in 1-6 position. Once the voltage is applied, the contact
is switched to position 1-5 (actuation) and countdown of the preset delay time ,,t” is commenced. The next run
of the relay's working sequence is operable when the supply voltage is reinstated after cut-off.

P03 o H

| |
—_—
IR
Delayed actuation work mode is realised in cycles with the following preset time interruptions:
,t1” interruptionand ,t2” work (actuation).

P o ——n

RN
Delayed deactivation work mode is realised in cycles with the following preset time interruptions:
,t1” actuation and ,t2” interruption.

B
P05 “"t
-
] 2

After supply voltage has been applied, the contact remains in position 1-6 and countdown of the preset delay
time ,t” is commenced. After this time is counted down, the contact is switched to position 1-5 (actuation)
for time ,t2”. The next run of the relay's working sequence is operable when the supply voltage is reinstated
after cut-off.

POS n

START
—
1 t !
Once the START signal is applied, the contact is switched to position 1-5 (actuation). After the signal's decay,
the contact is held in the position for the preset ,t” time. When time ,t” is counted down, the contact does not
respond to the next pulses of the START signal.

Lt i<t Lt
Once the START signal is applied, the contact is switched to position 1-5 (actuation). After the signal's decay,
the contact is held in the position for the preset time ,t”. Another application of the START signal during
countdown time ,t” results in the countdown interruption, with the contact still actuated (pos. 1-5). Another
decay of the START signal triggers off time ,,t” countdown and the contact support in that position.

PO8 o |

Delay time ,;t1” (pos. 1-6) is triggered off by the leading edge of the START signal. After the ,,t1” time has been
counted down, the contactis actuated (pos. 1-6) for the ,t2” time.

1
o

ta+te+...+tx=t
Contact actuation (pos. 1-5) during the countdown of time t from value set as ,,zero” only during the application
of the START signal. The signal's decay stops the countdown. Another application of the START signal results
in the continuation of the countdown for the remaining time ,t”. The decay of the supply voltage results
in the remaining time ,t” being reset. After the supply voltage and START signal are reinstated, the countdown
oftime ,t” from the preset value will be restarted.

Pl un

Lt |

Contact actuation (pos. 1-5) for time ,t” with the trailing edge of the START signal. When time ,t” is counted
down, the contact does not respond to the next pulses of the START signal.

FI? o

Lt o<t ot |

Contact actuation (pos. 1-5) for time ,t” with the trailing edge of the START signal. Another application
of the START signal, as well as its decay during time ,t” countdown triggers off the countdown
from the beginning.

Fi3 un

Contact actuation (pos. 1-5) for time ,t” by the leading edge of the START signal. Another application
of the START signal during time ,t” countdown results in the countdown's interruption and the contact's
deactivation (pos. 1-6).

P tn

Lt

—t

i<t ot |

Contact actuation (pos. 1-5) for time ,t” by the leading edge of the START signal. Another application
of the START signal during time ,,t” countdown triggers off the countdown from the beginning.

o u
! ;S STARTn
—

Lt} L;Z.:

Contact actuation (pos. 1-5) for ,t1" time by the leading edge of the START signal and another actuation
fortime ,t2" with the trailing edge of the START signal.

Fi5 un

Contact actuation (pos. 1-5) for time ,t1” by the leading edge of the START signal. When time ,t” is counted
down, the contact does not respond to the next pulses of the START signal.

PIT o

T<t! ¢ |
Delayed contact actuation after the lapse of time ,t”, with the countdown triggered off by the leading edge
of the START signal. Another application of the signal deactivates the contact (pos. 1-6) for time ,t”. A further
application of the START signal during time ,,t” countdown triggers off the countdown from the beginning.

o Un
! ;8 START |

—_—

Lt

Delayed contact actuation after the lapse of time ,t”, with the countdown triggered off by the leading edge
of the START signal. When time ,t” is counted down, the contact does not respond to the next pulses
of the START signal. The contact is deactivated (pos. 1-6) on the decay of the supply voltage. The next run
of therelay's working sequence is operable after the supply voltage is cut off and reinstated.
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PROGRAMMABLE

with NFC wireless communication

PCS-533

PURPOSE

PCS-533is a programmable time relay that allows you to switch on, switch off and switch
the relay as a function of time and as a function of control signals applied from two

inputs.

FUNCTIONING

The operation of the relay is carried out according to the program prepared by the user via a dedicated, free app for Android smartphone and
loaded to the controller via NFC wireless communication system. You can define in the program up to 200 sequentially performed operations or

conditions.

poe i |

PCS533 CONFIGURATOR

Function:

AC/DC
1l—|ZI—J3

40L N/+

5 IN B NJ+

11

12

power supply

load current

contact

current control pulse
working time - adjustable

switching ON delay aversive functions

power indication
contacts state signalling
power consumption
working temperature
terminal

dimensions

mounting

protection level

9+264V AC/DC

16A

separated 1XxNO/NC

<1lmA
0.1sec+24h
<50msec
green LED
red LED
0.8W
-25+50°C

2.5mm? screw terminals

1 module (18mm)

on TH-35 rail
1P20

* Prepare the program as a list of subsequent commands. Each command is symbolized by an icon. Pressing the tile with the command allows
you to edit the details (e.g. time of the action, the expected input signal, etc.).
* Easily add, move or delete commands of the program (by dragging the tiles).
* Aset of templates (in the form of diagrams) - ready programs with functions of relay PCS-516 and PCS-517.
* Write and read programs to and from file. The ability to share programs via email, Bluetooth, network drives, and so on.

* Automatic program backup - each relay hasits own ID. The application maintains a full history of programs uploaded to the relay.
* Mass programming mode - the possibility of uploading one program to multiple relays (even without connecting power supply).

List of commands:

1.EXIT 28 —settherelay status (on, off, switch). You can set a specified period of time or switch it on permanently.

2.INPUT A/B & —wait for the preset status at the input. Status: rising edge, trailing edge, any edge, low level, high level. Everything can be linked
totime (e.g. wait for press of a button and hold it pressed for 2 seconds). Once the condition is fulfilled the next command is executed.

3.GOBACKTO (J —return to the previous command. This allows you to repeat a sequence of commands (indefinitely or predetermined number
of times)

4. PAUSE @ —stopsthe execution of the program for a given time.

5.STOP® - stops the execution of the program (until the next power-up or reset). After setting the time you can force the operation of the
program only for a preset period of time.

6.RESET & —start program execution from the beginning.

7.SPECIALINPUT A/B & —commands configuring the input in such a way that regardless of the program status the command PAUSE or RESET can
be executed.
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LAGGED-PULSE TIME RELAYS

PURPOSE

Lagged-pulse time relays are devised to support the power supply of the controlled receiver for a specified period of time after decay
of the control voltage, e.g. in bathroom ventilation systems in which the upkeep of the fan operation (activated along with the lighting)
is required for a specified period of time after turning off the accompanying lighting.

FUNCTIONING

The application of control voltage S to the relay causes its activation and the resulting supply of voltage R to the controlled receiver. After decay
of the control voltage, the operation of the receiving device is kept for the support time ,t” (preset with the potentiometer). After the ,t” time
has been counted down, the controlled receiver is turned off automatically. If control voltage Sis re-supplied before the lapse of the preset time,
therelay will repeat its operational sequence.

l“_a— power supply
F&fﬁh @ 1 2 3 5 PO-405 230V 230V AC
o2 Yo | | —— | PO-405 24V 24V AC/DC
L 0 load current <10A
4 contact 1xNO
'ﬂ' CE A5 F‘ current control pulse <300mA
= R S backup time 0.5+15min.
| i i o power indication green LED
Exhik y L N N L N signalling activation red LED
L& ﬁ &oma power consumption 0.56W
—— ) terminal 2.5mm? screw terminals
@ - controlled receiver working temperature -25+50°C
dimensions 50x67x26mm
mounting two screws to substrate
protection level 1P20
= power supply 230V AC
& | load current <10A
contact 1xNO
- A ! current control pulse <300mA
R T e : backup time 1+15min.
i il power consumption 0.56W
: working temperature -25+50°C
| terminal 4xDY 1mm?, I=10cm
o dimensions @55, h=13mm
mounting in flush mounted @60
protection level 1P20

@ - controlled receiver

EH I ¥ N power supply
= N PO-415 230V 230V AC
'3- ||| L : PO-415 24V 24V AC/DC
o . 3 load current <10A
contact separated 1xNO/NC
= current control pulse <300mA
".‘ i T backup time 1+15min.
5 6 power indication green LED
Bocen signalling activation red LED
C—_ @ power consumption 0.56W
i 11 12 working temperature -25+50°C
] terminal 2.5mm? screw terminals
W dimensions 1 module (18mm)
mounting on TH-35 rail
@ - controlled receiver protection level 1P20

82



Chapter 17. Time controllers

17.

TIME CONTROLLERS

PROGRAMMABLE CONTROLLER (LEFT/RIGHT activation mode)

STP-541

Diagram of the LEFT-RIGHT contactor based switching system

PURPOSE
Programmable controller is used for control of technological processes in |N
industrial automation systems that require temporary, cyclical, alternating =
activation of receivers with forced and timed intervals between successive L3
activations. sl 1
l’ll: Sr_' F =.=’
FUNCTIONING |
The controller performs its tasks in accordance with the program of four times and the IBE |."'J |
number of cycles. The cycle is a sequence of four consecutive contacts closing. After = o P e Py s Pl =
powering, the controller automatically executes the program. Contact is switched to 3 i | —
position 1-5 for the time "t1". When time "t1" is up, contact returns to position 1-6 for =
: . ontac e HEHE
the time "t2". Only after time "t2" the second contact is switched to position 2-7 for the T el
time "t3". When time "t3" is up, contact is switched to position 2-8 for the time "t4". Wi
After time "t4", the controller will start from the beginning of the program cycle (from
thetime "t1"). "
The cycle is repeated according to the programmed number of repetitions or infinitely
in the "loop" work mode. Power failure >1 sec will stop the execution of the controller
program. When the power is back, the controller will begin to execute the program from F—
the beginning, including the programmed number of repetitions of cycles. R o
[ K X X
AC/DC power supply 24+264V AC/DC
| | | load current 2x[<16A]
h 1 | 2 | 3 | 4 contact 2x[1xNO/NC]
time settings t1, t2, t3, t4 1sec+99h59min59sec
sz time setting accuracy 1sec
contact number of cycle repetitions 1+999999
or in an infinite loop
contact power consumption 1.5W
working temperature -20+50°C
L L terminal 2.5mm? screw terminals
5 | 6 | 7 | 8 dimensions 2 modules (35mm)
mounting on TH-35 rail
protection level 1P20

STAR-DELTA SWITCH
PCG-417

- N/~/= L
il 230V~
. 3
|
24V~
4
ll e
MS
7
L khley 9
[F 1oy 11
iy 10M
12

FUNCTIONING

t2 75/150msec

The PCG-417 relay has a special system of two electromagnetic relays, which eliminates
the risk of activating two contactors at the same time. Each relay controls a suitable
contactor. At the moment of switching from the STAR to DELTA system the STAR contactor
disconnects, followed by a forced interval, and then a second relay activates DELTA

contactor.

After applying power, the STAR contact is switched to position 7-9 for the set start-up time
t1. Contact DELTA remains in position 10-11. After start-up time t1, the STAR contact is
switched to position 7-8 (DELTA contact remains in position 10-11), followed by a break in
switching at the preselected time t2. After the time t2, the DELTA contact is switched to
position 10-12 and remains in this state until the disconnection of supply voltage (the STAR

contact remainsin position 7-8).

STAR=_l_ DELTA= A

v

power supply

load current
contact

start-up time X
switching time
power indication
signalling of supply
signalling X A
power consumption
working temperature
terminal
dimensions
mounting
protection level

230V AC / 24V AC/DC
2x[<8A]

2x[1xNO]

1+1000sec

75msec / 150msec
green LED

red LED

yellow RED

0.8W

-25+50°C

2.5mm? screw terminals
1 module (18mm)

on TH-35 rail

P20
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18.

PROGRAMMABLE CONTROL TIMERS

PURPOSE N
Programmable control timer is used to time control the devices in home LPC
or industrial automation systems by an individual time program set i
by the user. ’—
WEEKLY
FUNCTIONING
The timers activates and deactivates a given device at preset hours in the following cycles: 24-hour, weekly, working day (Mon-Fri) or weekend
(Sat-Sun).
- power supply 24+264V AC/DC
PCZ-521.3 SINGLE CHANNEL power suppl c/oc
— contact separated 1XxNO/NC
(R - * 500 memory cells AC/DC backup time clock operation 6 years*
* battery type 2032 (lithium)
I’ relay Sta.te memory backup time display operation none
* battery indicator 3 4 accuracy of the clock 1sec
* LCD brightness adjustment error time ﬂsecl/z“h
o * : P : accurate time setting min.
I i NFC wwe!ess communication number of memory cells 500
e h PCZ Configurator app 6 250 pairs ON/OFF commands
|l ﬁ*‘ 1 1 I power consumption 1.5W
: 'H " ] working temperature -20+50°C
i S terminal 2.5mm? screw terminals
- dimensions 2 modules (35mm)
- mounting on TH-35 rail
: protection level 1P20

* battery life addicted to weather conditions and frequency of mains failure

PCZ-522.3 DuAL CHANNEL WITH TWO INDEPENDENTLY PROGRAMMABLE CHANNELS

* 500 memory cells

* relay state memory

* battery indicator

* LCD brightness adjustment

* NFC wireless communication
* PCZ Configurator app

PULSE TYPE (SCHOOL)

AC/DC

PCZ-523.2 SINGLE CHANNEL WITH TWO PROGRAMME LINES

FUNCTIONING

power supply 24+264V AC/DC

load current 2x[<16A]
contact separated 2x[1xNO/NC]
backup time clock operation 6 years*
battery type 2032 (lithium)
backup time display operation none
accuracy of the clock 1sec
error time +1sec/24h
accurate time setting 1min.
number of memory cells 500

2x(125 pairs ON/OFF
commands / channel)

power consumption 1.5W
working temperature -20+50°C
terminal 2.5mm? screw terminals
dimensions 2 modules (35mm)
mounting on TH-35 rail
protection level 1P20

* battery life addicted to weather conditions and frequency of mains failure

The PCZ-523 activates a given device at a preset time and deactivates it after preset time (by pulse) in the following cycles: 24-hour, weekly,
working day (Mon-Fri) or weekend (Sat-Sun). Pulse range: 1 sec+99 min. 59 sec. The relay has been equipped with two independent switch able

programme lines to control an connected receiver.

impuls impuls
ON OFF ON OFF
(8:00) (+7sec) (8:45) (+7s)

AC/DC

ISy

—

power supply 24+264V AC/DC

load current <16A
contact separated 1xNO/NC
backup time clock operation 6 years*
backup time display operation none
accuracy of the clock 1sec
error time t1sec/24h
time setting accuracy activation Imin.
time setting accuracy hold 1sec
time setting range 1sec+99min59sec
number of memory cells 250

2x(60 ON/HOLD commands/ programm)
power consumption 1.5W
working temperature -20+50°C
terminal 2.5mm? screw terminals
dimensions 2 modules (35mm)
mounting on TH-35 rail
protection level 1P20

* battery life addicted to weather conditions and frequency of mains failure
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Chapter 18. Programmable control timers

YEARLY
PCZ-529.3 siNGLE CHANNEL

FUNCTIONING

contact _~_1-5

Timer allows to set overriding seasonality in the automation system. Timer
activates and deactivates the device or electrical circuit on the program-
med dates and hours in a yearly cycle. User can set activation for only one
selected day of the year. In addition, user can set the start and stop time,
which means specifying a particular hour and minute for the preset date.

date

* 500 memory cells

* relay state memory

* battery indicator

* LCD brightness adjustment

* NFC wireless communication
* PCZ Configurator app

AC/DC

00:00 01" January

21:30

power supply

load current

contact

backup time clock operation
battery type

backup time display operation
accuracy of the clock

error time

accurate time setting

number of memory cells

i 17" May 01" November

08:00 530 pygust

17" May

0800 530 pgust

21:30

31" March
23:59

24+264V AC/DC
<16A

separated 1xNO/NC
6 years*

2032 (lithium)

none

1sec

+1sec/24h

1day

500

(250 pairs ON/OFF commands)

power consumption
working temperature
terminal

dimensions
mounting

protection level

-20+50°C

2.5mm’screw terminals
2 modules (35mm)

on TH-35 rail

P20

* battery life addicted to weather conditions and frequency of mains failure

NEW FEATURES CLOCKS Series 3 [PCZ-521.3, PCZ-522.3, PCZ-529.3]

NFC WIRELESS COMMUNICATION - possibility wireless read and write timer configuration from an Android phone equipped with the NFC

module.

PCZ CONFIGURATOR APP - free application for Android mobile phones and tablets equipped with the NFC

module for wireless communication.

Features:

* timer configuration in offline mode (without the connection with the PCZ-xxx timer)

* read and write the configuration of the controller

* quick programming of multiple controllers using a single configuration

* read and write the configuration from and to afile

* sharing the configuration via e-mail, Bluetooth, network drives

* unequivocal identification of the connected timer and the ability to name individual devices
* automatic backups of the configuration.

* along with a unique identifier for each timer, user can easily restore previous configuration
* set the time and date according to the clock in mobile phone
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App available on:

https://play.google.com/store/apps/
details?id=pl.com.fif.clockprogramer
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LIGHTING BRIGHTNESS CONTROLLERS WITH WEEKLY TIME PROGRAMMER

PCZ-531A10
with analog output 010 V

PCZ-531LED
with control output LED 9+30 V

PURPOSE

program set by the user.

Read more - page 29.

Brightness controllers with weekly time programmer are designed to
programmatically control the brightness level according to an individual time

0

Q020
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ASTRONOMICAL TYPE

PURPOSE

Astronomical clock is used for turning on and off lights and other electrical receivers according to the daily, '2'-"--3-'T
astronomical points of sunrise and sunset. o

FUNCTIONING

On the grounds of information about the current date, geographical coordinates of the installation
(location) and hourly shift relative to Universal Time (Greenwich UT), the astronomical clock
automatically sets daily, temporary points of closing and opening of clock contact in accordance
with astronomical times of sunrise and sunset. Temporary points of switching can be configured
by the user with the hourly shift and time correction, which means that user can accelerate or delay
the preset program points of start and stop (switch-on and switch-off points separately) in relation
to sunrise and sunset.

ATTENTION!

For more precise switching settings of the clock working in areas with different geographic coordinates,
user can set the latitude and longitude or select the specific code, which contain the automatic setting
of geographic coordinates for a given city in Poland (the complete list of cities and corresponding codes
isinthe manualand on the F&F website).

CITY CODE °N °E L
1. Albania Tirané 41:20:00 °N 019:49:00 °E
2. Austria Salzburg 47:54:00 °N 013:03:00 °E N
3. Austria Vienna 48:13:00 °N 016:22:00 °E
4. Belgium Brussels 50:50:00 °N 004:21:00 °E
LN
21.France Brest 48:23:00 °N 004:30:00 W L
22.France Lyon 45:46:00 °N 004:50:00 °E N
23.France Marseille 43:18:00 °N 005:22:00 °E
24.France Nantes 47:14:00 °N 001:35:00 °W PCZ
25.France Paris 48:52:00 °N 002:20:00 °E
26.France Strasbourg 48:35:00 °N 007:45:00 °E
27.Germany Berlin 52:30:00 °N 013:26:00 °E
28.Germany Frankfurt 50:06:00 °N 008:41:00 °E
29.Germany Hamburg 53:33:00 °N 010:00:00 °E
30.Germany Kéln 50:53:00 °N 007:00:00 °E
31.Germany Miinchen 48:08:00 °N 011:35:00 °E
32.Germany Osnabruck 52:16:00 °N 008:02:00 °E
33.Greece Athens 38:00:00 °N 023:44:00 °E
34.Greece Iraklion 35:20:00 °N 25:09:00 °E
35.Greece Patra 38:14:40 °N 21:44:4 °E
L)

ATTENTION!
Automatic change function! (concerns all types )

Time change from winter to summer occurs automatically at 2 AM, on the last Sunday of March by adding one hour to the current time.
Time change from summer to winter occurs automatically at 3 AM, on the last Sunday of October by taking away one hour from the current time.

ATTENTION!
Itis possibilities to switch-OFF of automatic change function.

PCZ-524.3 SINGLE-CHANNEL

power supply 24+264V AC/DC

load current <16A

contact separated 1xNO/NC

AC/DC backup time clock operation 6 years*

battery type 2032 (lithium)

backup time display operation none

3 4 accuracy of the clock 1sec
error time +1sec/24h

power consumption 1.5W

working temperature -20+50°C

6 terminal 2.5mm? screw terminals

—/,—— tightening torque 0.4Nm

1 dimensions 2 modules (35mm)
— 5 mounting on TH-35 rail

protection level P20

* battery life addicted to weather conditions and frequency of mains failure
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Chapter 18. Programmable control timers

WITH PROGRAMMABLE NIGHT INTERVAL

FUNCTIONING t
>

The ability to set a night break, which means disabling the controlled contact 15 _ night interval _
receiver for a specified time "t" (for example from 9:15 PM to "t1", then

gy . . . . the pre-programmed t1 t, the pre-programmed
from "t2" to 4:20 AM) between the switching points of the program. actuation actuation
of switching ON of switching OFF

PCZ-525.3  sINGLE CHANNEL

PCZ-526.3 DuAL CHANNEL Night break programmable for each channel separately

power supply 24+264V AC/DC

load current
AC/DC AC/DC PCZ-525 <16A
PCZ-526 2x[<16A]

contact

3 4 3 4 PCZ-525 separated 1xNO/NC
6 PCZ-526 separated 2x[1xNO/NC]
—/l-— backup time clock operation 6 years*
1 battery type 2032 (lithium)
6 5 backup time display operation none
_/,'— accuracy of the clock 1sec
‘ i 1 8 error time +1sec/24h
5 _/,'— power consumption 1.5W
nre [ 2 working temperature -20+50°C
7 terminal 2.5mm? screw terminals
tightening torque 0.4Nm
PCZ-525 PCz-526 dimensions 2 modules (35mm)
mounting on TH-35 rail
protection level 1P20

* battery life addicted to weather conditions and frequency of mains failure

ADDITIONAL FUNCTIONS

The additional ability to manually set "rigid" hour to get ahead of the sunset and switch on the lightning every day at the same time regardless of

the setting. Similarly, you can set the "rigid" time of switching off, extending the working time of the lightning after sunrise.

NEW FEATURES CLOCKS Series 3 [PCz-524.3, PCZ-525.3, PCZ-526.3]

NFC WIRELESS COMMUNICATION - possibility wireless read and write timer configuration

froman Android phone equipped with the NFC module.

PCZ CONFIGURATOR APP - free application for Android mobile phones and tablets equipped

with the NFC module for wireless communication.

Features:

* timer configuration in offline mode (without the connection with the PCZ-xxx timer)

* read and write the configuration of the controller

* quick programming of multiple controllers using a single configuration

* read and write the configuration from and to afile NFC
* sharing the configuration via e-mail, Bluetooth, network drives

* unequivocal identification of the connected timer and the ability to name individual devices

* automatic backups of the configuration.

* along with a unique identifier for each timer, user can easily restore previous configuration

* set the time and date according to the clock in mobile phone

* setting the geographical coordinates of the place of clock installation by using the user's phone GPS location feature

214l (
App available on:
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https://play.google.com/store/apps/
details?id=pl.com.fif.clockprogramer
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Section V. Time control

LIGHTING CONTROL SYSTEM SSO

PURPOSE

System based on a central astronomical clock PCZ-527 is designed for switching on and off of the lighting or other electrical receivers according
to the daily, astronomical points of sunrise and sunset.

With the additional devices it allows you to:

* monitor network performance and electricity consumption

* register time of operation

* read status and configuration of the timer using SMS commands

* SMS alarm messages

* synchronize time and GPS location

* measure the level of brightness (sunlight)

* preview of status and configuration using tablets and smartphones running Android

PCz-527 Electricity consumption meters
Astronomical clock LE-01MR single phase, LE-03MP 3-phase

* measurement of network parameters

* alarms for min/max states exceeding

* registration of electricity consumption
* registration of time of output activation

RS-485

(Modbus RTU)

e —
LR O SN

=

Brightness measurement module

MB-LS-1

Linking the moment of switching on/off

with the actual level of brightness.

Regardless of switching on and off we are

T presented with the brightness levels in lux

and the width of the time range for

L ‘ switching.

* 2 independent programmable astronomical channels 14

* 3 modes: manual, automatic and semi-automatic

* 2 night break per channel

* 1 independent channel of weekly timer ON/OFF (up to 32
commands)

* external switches control

* Bluetooth communication module

* free service application for Android

O]
L
]

GPS location module
MB-GPS-1

* synchronization of time with GPS
. reference timers
* precise location of the controller
eliminates the need for manual entry of
the location

GSM communication module

KK\. GSLM-.527

* read the status and configuration of the
timer using SMS commands

* alarm messages about the malfunction or
exceeding the preset parameters

* "sabotage" input for sending an alarm
SMS, for example in the case of opening
the switching box.

FUNCTIONING

The PCZ-527 isan advanced astronomical time controller thatimplements the following functions:
1. Two independently programmable astronomical output channels:
Operating mode:
* Manual - status of the outputs is set using the buttons on the control panel or by using external buttons connected to the timer.
* Automatic - switching on and off of the lights is done automatically based on the position of the sun relative to the horizon. The moment of
switchingis set according to the preset position of the sun relative to the horizon, or as a time offset from the moment of sunrise / sunset.
* Semiautomatic - when operating in automatic mode, you can switch the state of the outputs using buttons on the control panel or external
buttons connected to the timer. New state of the outputs will be maintained until the end of the current cycle (for example output activated
before the sunset remains switched on until dawn and then the timer will return to work in automatic mode).
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Chapter 18. Programmable control timers

* The mode of lighting control can change depending on the day of the week or holidays (including movable feasts like Easter or Corpus
Christi):
- output off for the whole twenty four hours
-output on for the whole twenty four hours
-lights on with the first night break
-lights on with the second night break
-lights on without a break
(Two night breaks allow you to set two different pairs of switching off and switching on during the night. For example, you can set the night
break to occur from Monday to Friday between midnightand 4 AM, and during the weekend between 10:30 PM to 5:00 AM.
* Relay-type outputs wit load capacity of 16 A and overload capacity of 165 A/20 msec
2.0neoutput channel with the weekly programmer:
* Thirty-two independent entries of the programmer enables you to define the day (or days), hour and minute of a program execution and
relay action (switch on - switch off).
* Operation in automatic or manual mode.
* Output - control relay with load capacity of 3A.
3. Bluetooth communication module
* Free app available for Android system.
* Monitoring and configuration of the timer parameters.
* Access protection by the PIN number entered in the timer.
* Ability to disable access via Bluetooth or communication settings in read-only mode.
4. The functionality of the timer can be expanded by connecting to it dedicated devices via the RS-485 bus:
* LE-01MR or LE-03MP energy meters:

- Each output channel of the timer works with its own energy meter.

- Measurement of the current network parameters: voltage, current, power and power consumption (showing the results on the timer
display, Bluetooth and SMS)

- Control of network parameters - the ability to turn off the receiver and remote alarm notification (when the GSM module is connected)
for: too low voltage; too high voltage; too much power consumption (for example in case of current theft); too low power consumption
(this may point to faulty light sources)

- Registration of energy consumption and time of outputs operation - the value from the last 12 months are stored in non-volatile
memory of the timer.

* MB-LS-1 brightness sensor

- Linking the moment of switching on/off with the actual level of brightness. Regardless of switching on and off we are presented with
the brightness levelsin lux and the width of the time zone for switching. For example if the switching level will be set at 50 lux, the width
of the zone for 60 min., and switching point for twilight (7 PM), then if between 6 PM and 7 PM the brightness level will be less than 50
lux the lighting will be switched on earlier. Similarly, if after 7 PM the brightness level will be higher than 50 lux, the activation will be
delayed (to 8 PM max).

* MB-GPS-1 position and time synchronization module
-Time synchronization with GPS reference timers for correct indication of the MS-527 timer.
- Precise location of the controller eliminates the need for manual entry of the location

* GSM-527 communication module

- Read the status and configuration of the timer using SMS commands

-Send alarm messages about faulty operation or exceeding the preset parameters of the network and load.

-"Sabotage" input for sending an alarm SMS, for example in the case of opening the switching box.

- Ability to determine the level of access to the controller via the GSM module: read only - Free reading of the state of the timer without
the option to make changes; only alarm - GSM module will be used only to send alarm messages; access for users from the list - in
memory of the PCZ-527 timer can be stored up to 5 phone numbers from which the commands will be accepted by the controller. For
each of the numbers, you can also determine the permission level to perform the read, write and alarm indication; access via
password; full access.

APP

The free app is available for Android operating system. It allows to monitor and configure the parameters of the timers. Access protected by a
PIN number entered in the timer. Ability to disable access via Bluetooth or set communication in read-only mode.

NN

a
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App for Android system
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Section V. Time control

PCZ-527 CENTRAL ASTRONOMICAL CLOCK

85+264V AC/DC

AC power supply
load current <16A

1 }_{X}_l 2 contact / load
channel 1and 2  separated 1xNO/NC / 16A (160/20msec)

channel 3 separated 1xNO/NC / 3A
n K1 backup time clock operation 6 years*
A ——e 3 |0 5e«—— N backup time display operation none
<5 ) K2 accuracy of the clock 1sec
B——e 4|2 6 e—— N error time +1sec/24h
time setting accuracy Imin.
correction of the switch on and off time +0+99min.
power consumption 1.5W
K1 K2 K3 working temperature -20+50°C
terminal 2.5mm’screw terminals
—| —| —| dimensions 2 modules (35mm)
7 8 9 10 11 12 mounting on TH-35 rail
protection level 1P20

FU NCTIO NS * battery life addicted to weather conditions and frequency of mains failure

* 2 control channels according to the sunrise and sunset (channel 1and 2)

* 2 night breaks for each astronomical channel (channel 1and 2)

* 2 digital inputs DI for manual control over channel 1and 2

* weekly programmer ON/OFF up to 32 commands (channel 3)

* automatic change of summer/winter time

* monitoring of battery status and low battery alarm (display + SMS)

* user canreplace the battery (type 2032) by himself

* monitoring the internal temperature - signaling operation at too high or too low temperature

* RS-485 port

* Bluetooth communications module for remote communication with the application for mobile devices

LE-O1MR SsINGLE-PHASE 100A DIRECT MEASUREMENT

reference voltage 230V AC £20%

Ak base current S5A

maximum current 100A

—_— @ minimum current 0.02A

- - Active ener - AE+ kWh measurement accuracy (according to IEC61036) 1st class

S Phase V0|tagz -U {V] ] T ? own power consumption <8VA; <0.4W

e indication range 0+99999.99kWh

g Phase current - | [A] A GND B meter constant (1.0Wh/pulse) 1000pulses/kWh

i Active power -P [W] read-out signalling red LED

4 qz port RS-485

E ( N q) @ N out communication protocol MODBUS RTU

L= = b Ty

= i | working temperature -20+65°C

tﬁl f terminal 25mm? screw terminals

dimensions 1 module (19,5mm)

mounting on TH-35 rail

protection level P20

LE-O3MP  THREE-PHASE 60A DIRECT MEASUREMENT R 3x400V

base current 5A

@ @ maximum current 60A

minimum current 0.02A

?T ?? ?T measurement accuracy (according to IEC61036) 1st class

own power consumption <10VA; <1.5W

+ — + — A B indication range 0+999999.99kWh

meter constant kWh (1.25Wh/pulse) 800pulses/kWh

meter constant kvarh (1.25varh/pulse) 800pulses/kvarh

read-out signalling 2xred LED

N @ @ @ @ @ @ @ @ out w1 pulse output kWh/kvarh open collector

t; . | [ | | — L2 connection voltage kWh/kvarh <30V DC

3= I = ',;‘3 connection current kWh/kvarh <27mA

| N stata kWh/kvarh (1.25Wh/pulse) 800pulses/kWh

pulse time kWh/kvarh 10msec

port RS-485

communication protocol MODBUS RTU

working temperature -20+55°C

. terminal 16mm? screw terminals

Active energy - AE+ [kwh] dimensions 7 modules (122mm)

Phase voltage -U1,U2,U3 [V] mounting on TH-35 rail

Phase current -13,12,13  [A] protection level 1P20
System active power L1+L2+L3 - P [W]
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GSM-527 Gsm COMMUNICATION MODULE

A modem designed to work only with PCZ-527 timer. Works in GSM 900/1800 cellular networks of any operator in Poland (unlocked). In order to
make the calls and execute the predefined functions, the device must have an active SIM card. The module allows you to read the status and
configuration of the timer using SMS commands. faulty operation or exceeding the preset parameters of the network and load. It has
"sabotage" input for sending an alarm SMS, for example in the case of opening the switching box.

MB-LS-1

LIGHTING BRIGHTNESS LEVEL SENSOR

power supply
Dl input
ports
power consumption
standby
GSM communication
working temperature
terminal
dimensions
mounting
GSM antenna SMA connector
antenna wire lenght
protection level

9+30V DC
potential-free
SIM / RS/485

1.3W

<3W

-10+50°C

2.5mm? screw terminals
1 module (18mm)

on TH-35 rail

20x100m

2.5m

1P20

The sensor continuously measures the level of brightness (sunlight) in the range of 1+2000 lux. It allows you to link the moment of switching
on/off with the actual level of brightness. Regardless of switching on and off we are presented with the brightness levels in lux and the width of
the time zone for switching. For example if the switching level will be set at 50 lux, the width of the zone for 60 min., and switching point for
twilight (7 PM), then if between 6 PM and 7 PM hours the brightness level will be less than 50 lux the lighting will be switched on earlier. Similarly,
ifafter 7 PM the brightness level will be higher than 50 lux, the activation will be delayed (to 8 PM max).

63mm

The converter in a special, small plastic
box, connected through a PG7 gland with
a round cable of any length, max. @7 (for
example 2x0.5 mm?). Box with special
sealing flange, fastened to the base with
two screws, closed by a four-screw cover
with asilicon gasket.

MB-GPS-1 Gprs LOCATION MODULE

internal sealing flange

supply voltage 9+30V DC
maximum current consumption 40mA
range of measurement 1+2000Lux
maximum measurement error temp. +1°C
port RS-485
communication protocol Modbus RTU
working mode SLAVE
power consumption 0.3wW
working temperature -40+70°C
terminal 2.5mm? screw terminals
dimensions 42x63x30mm
mounting 2 fastening screws to the ground
protection level IP65

The module is equipped with a standard location module of the GPS (Global Positioning System) satellite system. Based on the received signal
the module provides current information about its location: geographic coordinates (longitude/latitude), date (year/month/day) and time
(hours/minutes/seconds). This allows for PCZ-527 time synchronization with reference GPS timers and precise setting of timer location
parameters, which eliminates the need to manually enter location.

The converter in a special, small plastic
box, connected through a PG7 gland with
around cable of any length, max. @7 (for
example 2x0.5 mm?). Box with special
sealing flange, fastened to the base with
two screws, closed by a four-screw cover
with asilicon gasket. L

85mm

internal sealing flange

supply voltage 9+30V DC
maximum current consumption 40mA
port RS-485
communication protocol Modbus RTU
working mode SLAVE
power consumption 0.3W
working temperature -40+70°C
terminal 2.5mm? screw terminals
dimensions 60x85x35mm
mounting 2 fastening screws to the ground
protection level IP65
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19. FLC PROGRAMMABLE CONTROLLERS

PURPOSE
5
FLC is a universal, programmable logic controller, which can control the elements of ‘;
domestic and industrial electrical installation (for example lighting control, roller blind il

control, watering the garden, control of simple machines). With the built-in user panel
it does not require combining with costly external panels, while at the same time
providing a user with a preview and configuration of the control system parameters.
The controller is equipped with advanced communication interfaces and allows for
easy connection to professional visualization stations (using the Modbus protocol).

FUNCTIONS

* more than 75 different function blocks

* LCD - four lines, 16 characters per line with backlight. Menus and messages available in Polish.
* MODBUS RTU/ASCII communication protocol

* expandable to 16 additional expansion modules 1/0 (only for FLC18)

* communication interfaces: RS-232 and optional RS-485 (only for FLC18)

* channels of analoginputs 0+10V DC or 0/4+20 mA (currentinput only FLC18)

* channelanalogue outputs 0+ 10V DCor 0/4+20 mA (only for FLC18)

* support for PT-100 probes (only FLC18)

* real-time clock (RTC) with a weekly, annual and astronomical timer

*four channels of high-speed meter (up to 60 kHz with a 50% duty cycle)

* controller programming using function block diagram (FBD)

* afree application for programming controller in Polish

* ability to program up to 1024 function blocks (FLC18) or up to 512 function blocks (FLC12)
* pre-configured standard blocks (for example time functions, pulse relay, generator PWM)
* cable for communication and programming - RS-232 <-> USB converter with optoisolation
* controllersand modules power supply 12+24V DC

* modular mounting on DIN35 mm rail or directly on the wall

HARDWARE RESOURCES TABLE

Model FLC12 8DI-4R FLC18 12DI-6R FLC18 E-8DI-8TN FLC18 E4AI-I FLC18 E3-PT-100 FLC18 E-RS485 FLC18 E-2AQ-VI
Type CPU Expansion module
Power supply 12+24V DC
Digital inputs 8 12 8 - - RS-485
Analog inputs 4 6 4 4 4 -
Analog inputs type voltage current PT-100
(0+10 V DC) (0/4+20 mA)
Digital outputs 4 6 8 -
Digital outputs type relay transistor -
(10A/250 V AC)  (PNP, 3A/60 V DC)
Analog outputs - - - - - - 2
Analog outputs type - - - - - - voltage
(0+10 V DC)
or current
(0/4+20 mA)
Fast meter 4 -
PWM YES
RTC YES
LCD YES
|
[= ik

—

—
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Chapter 19. FLC system

SOFTWARE TOOLS

Free software tool FLCLogic Soft is used for programming the FLOGIC controllers. The application allows you to write a program, test it with the simulator
(without connection with the controller), load it to the controller and perform hardware tests (preview of the operation of the actual device with the
possibility of recording digital and analog data).

XNRE LA, s

Er

Analog data registration

SYSTEM COMPONENTS

FLC12 8DI-4R cpu

N D80

Vi

e ]

il

— = peermE—
iil“ai l‘i;i L] _.-]
rxy h-i_ | ;; e
' .
Wa =
. j P -+
- ) R
R W G
— L
o
829
FLLL B fes .ﬁ'g’

power supply
resistance to momentary power failure
starting current
power
inputs
total number of inputs
number of digital inputs
number of analog inputs
range of input voltages
input type

isolation between input and power supply

isolation between inputs
analog inputs 11+14
measuring range
maximum input voltage
input impedance
resolution
accuracy at 25°C
accuracy at 55°C
outputs
number of outputs
type of output
continuous current, resistive load
continuous current, inductive load
operating voltage (AC)
operating voltage (DC)
acceptable power load
electrical life, resistive load
mechanical durability
switching speed (mechanical)
short circuit and surge protection
other parameters
number of function blocks
number of event counters (1+99999999)
number of timers (10msec + 99h59m)
number of digital flags
number of analog registers
number of Pl regulators
number of mathematical blocks
number of HMI screens
RTC accuracy time
RTC support time
program lifespan
protection against the loss of data
cycle time
single application processing time
extension modules
number of free inputs (4 Hz)
number of high-speed inputs (60 kHz)
operator panel
RS232
HMI panel
working temperature
weight
protection level

12+24 V DC
5 msec
250 mA
3.5+4 W

8 (11+18)
8 (11:18)

4 (11+14) (0+10 V DC)

28.8V DC
resistive
resistance
none

0+10V DC
28.8V DC
34+72 kQ
10 Bit
20 mV
40 mV

4(Q1+Q4)
relay
10A

2A
250V
48V

300 W
10°cycles
10 cycles
10 Hz
none

512

+2 sec/day
20 days

10 years
YES

0.6+8 msec
100 msec
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FLC18 12DI-6R cpru
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ARIBIBIET fé
=E 98008 e

EXPANSION MODULE
OF ANALOG-DIGITAL INPUTS/OUTPUTS

power supply
resistance to momentary power failure
starting current
power
inputs
total number of inputs
number of digital inputs
number of analog inputs
range of input voltages
input type
isolation between input and power supply
isolation between inputs
analog inputs 11:16
measuring range
maximum input voltage
input impedance
resolution
accuracy at 25°C
accuracy at 55°C
outputs
number of outputs
type of output
continuous current, resistive load
continuous current, inductive load
operating voltage (AC)
operating voltage (DC)
acceptable power load
electrical life, resistive load
mechanical durability
switching speed (mechanical)
short circuit and surge protection
other parameters
number of function blocks
number of event counters (1+99999999)
number of timers (10msec + 99h59m)
number of digital flags
number of analog registers
number of Pl regulators
number of mathematical blocks
number of HMI screens
RTC accuracy time
RTC support time
program lifespan
protection against the loss of data
cycle time
single application processing time
extension modules
number of free inputs (4 Hz)
number of high-speed inputs (60 kHz)
operator panel
RS232
communication protocol
HMI panel
program protection
working temperature
weight
protection level

power supply
resistance to momentary power failure
starting current
power
inputs
total number of inputs
number of digital inputs
number of analog inputs
range of input voltages
input type
isolation between input and power supply
isolation between inputs
analog inputs 11+14
measuring range
maximum input voltage
input impedance
resolution
accuracy at 25°C
accuracy at 55°C
outputs
number of outputs
type of output
continuous current, resistive load
continuous current, inductive load
operating voltage (AC)
operating voltage (DC)
acceptable power load
switching speed (mechanical)
short circuit and surge protection
other parameters
cooperation with the CPU modules
working temperature
weight
protection level

12+24V DC
5 msec
250 mA
3.5:4 W

12 (11+1C)

12 (11+I1C)

6 (11+16) (0+10 V DC)
0+28.8V DC
resistive

resistance

none

0+10V DC
28.8V DC
34+72 kQ
10 Bit
20 mV
40 mV

6 (Q1+Q6)
relay
10A

2A
250V

48 V

300 W
10°cycles
10 cycles
10Hz
none

1024

1024

1024

256

256

30

1024

128

+2 sec/day
20 days

10 years
YES

0.6+8 msec
100 msec
16

8

4

YES

YES
Modbus RTU/ASCII
YES

PIN, 4 digits
-20+55°C
400 g

1P20

12+24V DC
5 msec
250 mA
3.5+4 W

8 (11+18)

8 (11+IC)

4 (11+14) (0+10 V DC)
0+28.8V DC
resistive

resistance

none

0+10V DC
28.8V DC
34:72 kQ
9 Bit

30 mVv

60 mV

8(Q1+Q8)
PNP transistor
300 mA

30V DC

650 mA

2V

10 Hz

0.5 Hz

none

FLC18-12DI-6R
-20+55°C
300g

1P20
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Chapter 19. FLC system

FLC18E-4Al-I EXPANSION MODULE OF ANALOG INPUTS power supply
resistance to momentary power failure
starting current
power
analog inputs
number of analog inputs
measuring range
resolution
processing time
accuracy at 25°C

e T other parameters
it L cooperation with the CPU modules
! [ ! working temperature
il T _'l I number of event counters (1+99999999)
e i b B weight

protection level

FLC18E-2AQ-VI EexpaNSION MODULE OF ANALOG INPUTS S
2 VOLTAGE +2 CURRENT resistance to momentary power failure

starting current
power
analog inputs voltage/current
number of analog outputs
range of output voltages
o range of output currents
- TUEARS: voltage resolution
current resolution
- | voltage accuracy at 25°C
current accuracy at 25°C
other parameters

= i cooperation with the CPU modules
oy ‘_‘-- i | .
- iy working temperature

weight
protection level

———

2o
lll§||| whag

FLC18E-3PT100 exransion MoDULE power supply

FOR PT-100 TEMPERATURE SENSORS WITH 3 INPUTS resistance to momentary power failure
starting current
power
PT-100 sensor inputs
number of sensors
measuring probe
probe type
resolution
accuracy at 25°C
other parameters
cooperation with the CPU modules
working temperature
weight
protection level

FLC18E-RS485 Expansion MODULE

WITH RS-485 COMMUNICATION INTERFACE

power supply
resistance to momentary power failure
starting current
power
communication output
RS-485 type
output separation
[FeFs) Rt = = - communication interface
' ; I - o operation mode
communication parameters configuration
other parameters
cooperation with the CPU modules
working temperature

e

b L LT

'-1.._"“- - weight
] . v protection level
FLC-USB Programator
power supply
S INTERFACE FOR PROGRAMMING FLCCONTROLLERS from the FLC controller port
from the PC USB port
separation between FLC and USB
— E
(=5 SO

12+24 V DC
5 msec
250 mA
1w

4 (AI1:Al4)
0/4+20 mA
20 pA

50 msec
50 uV

FLC18-12DI-6R
-20+55°C

400 g
1P20

12+24 V DC
5 msec
250 mA
1.8W

2

0+10V DC
0+20 mA
10 mV

20 pA

20 mV

50 A

FLC18-12DI-6R
-20:55°C
300¢g

1P20

12+24V DC
5 msec
250 mA
1w

3 (AI1+AI3)
PT-100

2- or 3-wires
12 Bit

0.3°C

FLC18-12DI-6R
-20+55°C
300g

P20

12+24V DC
5 msec
250 mA

1.8 W

1

galvanic
RS-485
Master/Slave
YES

FLC18-12DI-6R
-20+55°C

300 g

1P20

5V DC
5V DC
galvanic
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Section VI. Programmable logic controllers

20. PLC MAX CONTROLLERS

MAX HO4 E@

PURPOSE
MAX HO4 controller is freely programmable logic controller (PLC) with integrated GSM communicator. It is designed to solve a wide range of
management tasks concerning the technological processes and data exchange via the GSM 900/1800 mobile networks in SMS mode. Thanks to
the universal design the controller is used as a control of devices operation status, remote control, part of control and supervision of industrial
automation equipment of low and medium level of technological advancement.

")) ol (G

usB

MAX HO04 is one of the few controllers that allow you to connect it and use it without the programming elements. Thanks to the special
configuration program it can be used by anyone who does not want to know the languages and the complicated procedures of PLC
programming.

controller software cycle 10msec

power supply 9+30V DC

digital inputs 4 (30V; 0.2A)

G v tee~2258388zx23¢ Zp;log inputs/digital 4(0/4+20mA/9+10V)
s s s=383886838388¢%-+s=-s=s igital outputs OC 4 (50V; 0.2A)
8 o aa relay outputs 3xNO/NC (<5A)
ports SD, microUSB, SIM, RS-485

MAX Logic communication protocol MODBUS RTU

recorder internal memory 1.3MB

working temperature -10+50°C

I_ _ I_ . I_ ol za 2 E 232 terminal 1.5mm? screw terminals
o @ #laao s+ 0o+ 0 dimensions 110x79x40mm
mounting screws to the ground or on TH-35 rail

protection level 1P20

FUNCTIONS

CONFIGURATION MENU

Graphic and text menu that allows you to set the controller functions, configure the type of inputs, set a specific function for the outputs,
present phone numbers to which the notifications are to be sent, set access lock and present the executory parameters forimplementation of
specific tasks.

IVRVOICE MENU (play *.wav audio files)

Itallows for aremote control at a standard voice call mode using DTMF system function ( selecting option by pressing the desired button on the
phone keypad).

RECORDER

Stand-alonerecorder records data in one of three modes:

* Interval mode - data are read at regular, fixed intervals;

* Event mode - the data are fixed only when any change is made in the logical state of inputs/outputs

* User mode - data are recorded according to the format specified in the application ForthLogic language.

The datais stored in non-volatile internal memory oron an SD card as a text file.

Datais written in seriesin text form: 13:04:39|19/03|18.4 13.8|353 0000 0000 0000 | 01010100|0100|110

Y CE A Tala . ay Paylboniiiy o 0

Juﬁ % PALAE (o8 e EZ
WA TEL 3
fé Eﬁ» gﬁh [+ %]E};P; TEL 1>
&Ly aes

FEr L0 e FEr L0 e LA PUEFERT
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Chapter 20. PLC MAX controllers

HO04 Configurator

FUNCTIONS

* control outputs via SMS commands

* query about the status of inputs and outputs via SMS commands

* SMS messages to the user's phone about activation of digital inputs

* SMS messages to the user's phone about exceeding the defined threshold on analoginput
* definition of the content of the output SMS (up to 160 characters)

* optional setting of the number of minutes after which an SMS message is repeated in the case of continuous maintenance of input status

* control with the output depending on the assigned inputs:
LEVEL option - mapping of the state (IN1->0UT1,IN0->0UTO0);
PULSE option - temporary switching on of the outputs for a set time after activation of inputs
*function of a bi-state regulator based on the definitions of analog input scale, threshold and output assigned to it
* scaling to the actual measured values of the analoginput measuring range
* selection of the signal option (high state 1 or low state 0) at the input that triggers the SMS message

SOFTWARE TOOLS

Hardware and programming called "forth-system" is responsible for the execution of tasks and the

interpretation of the program in ForthLogic language. The computational model of the ForthLogic
language consists of stacks, global variables, dictionary, input buffer and output buffer. ForthLogic
language can describe the processes running in parallel and operates in a multitasking
environment.

Interactive programming and application development environment for MAX controllers in
ForthLogic language consists of the Notepead++ text editor, PUTTY terminal program and the .
ForthLogic Programmer software that provides two-way communication between the PCand the
MAX controller. This set allows you to create scripts in ForthLogic language, program MAX

HyperTerminal

controllersand communicate with the controller in terminal mode. LT e N

MAXLadderSOFT program allows you to easily swap the “relay” scheme for a programming
language of the controller.

The program allows for:

* creating and editing applications using the language ladder diagrams [LAD]

* validating the design scheme

* direct communication between controlleran computer

* uploading the application to the memory of the controller.

Direct operation with the system of the controlleris called the dialog mode.

There are two types of dialog operation dialogue: terminaland remote.

Terminal mode - with a HYPERTERMINAL-type program (MAX-PC connection through USB cable).
Terminal mode is primarily used to learn programming, solving programming tasks or solving the
existing problems in the operation of the controller.

Remote mode - only for controllers with GSM module - control with your phone via SMS. In this
mode, the phone screen fulfills similar functions as a terminal window on your computer monitor.
Remote mode is obviously used for remote control of devices connected to the controller.

Notepad++PuTTY
ForthLogic Programer
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Section VII. Phase control

21.

PHASE CONTROL RELAYS

21.1. THREE-PHASE MONITORS

PURPOSE

Three phase monitors serve to protect the three-phase electric
motors supplied from three-phase mains, against phase collapse in
at least one phase or against phase-to-phase voltage asymmetry,
threatening to damage the motor.

W[

<
&

WITH FIXED ACTUATION THRESHOLD VOLTAGE ASYMMETRY

FUNCTIONING

Phase collapse in at least one phase or voltage unbalance between phases above fixed actuation threshold causes switching-OFF the motor.
The motor switching-OFF occurs with delay, which prevents any accidental motor disconnecting at temporary voltage drop. The reconnection
will occur automatically at voltage increase of 5V above activation voltage (i.e. of value of voltage hysteresis).

Atoccurrence of these disturbances, itis not possible to seta motorin motion.

CZF

10 E— N
G 1
P
LE 13
of ¥ 5| 3
" & 2 & g =T
C
# e
=) oo
e 2 E
5 o

Ltewe

L1
L2

-
i_.

°FE

L

power supply
contact

load current
signalling of supply
effective voltage unbalance
voltage hysteresis
switching OFF delay
power consumption
terminal

working temperature
dimensions
mounting

protection level

power supply
contact

load current
signalling of supply
effective voltage unbalance
voltage hysteresis
switching OFF delay
power consumption
terminal

working temperature
dimensions
mounting

protection level

power supply
contact

load current
signalling of supply
effective voltage unbalance
voltage hysteresis
switching OFF delay
power consumption
terminal

working temperature
dimensions
mounting

protection level

3x400/230V+N
separated 1xNO

<10A

3xLED

45V~

5V~

4sec

1.6W

4x1mm?; 2x0.75mm?, [=0.5m
-25+40°C

50x67x26mm

two screws to substrate
P20

3x400/230V+N
separated 1xNO
<10A

3xLED

55V~

5V~

4sec

1.6W

2.5mm? screw terminals
-25+50°C

2 modules (35mm)
on TH-35 rail

1P20

3x400/230V+N
separated 1xNO/NC
<10A

3xLED

55V~

5v~

4sec

1.6W

2.5mm? screw terminals
-25+50°C

2 modules (35mm)
on TH-35 rail

1P20
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Chapter 21. Phase control relays

CZF-310

e
. L1
| FeF | L2
1 L3
N S N
ul I
1 6 4 3
Ty I 10
T 11
X 12

power supply
contact

load current
signalling of supply
effective voltage unbalance
voltage hysteresis
switching OFF delay
power consumption
terminal

working temperature
dimensions
mounting

protection level

3x400/230V+N
separated 1XxNO/NC
<10A

3xLED

55V~

5v~

4sec

0.56W

2.5mm? screw terminals
-25+40°C

1 module (18mm)
on TH-35 rail

P20

WITH ADJUSTABLE ACTUATION THRESHOLD AT VOLTAGE ASYMMETRY

FUNCTIONING

Phase collapse in at least one phase or voltage unbalance between phases above set value causes switching-OFF the motor. The motor
switching-OFF occurs with 4 sec delay, which prevents any accidental motor disconnecting at temporary voltage drop. The reconnection will
occur automatically at voltage increase of 5V above activation voltage (i.e. of value of voltage hysteresis ). At occurrence of these disturbances,

itisnot possibleto setamotorin motion.

CZF-BR

Ltew
| L1
|
10 a— L2
g . L3
) I
el Y
i - 1°¢ 2¢ 3 4
(= —/,'— 6
7
‘tea — 8
(I
L] !- 4
I L1
1oamm L2
ul 13
i B N
e l
* 1 6 4 3
) _/l»_ 10
= 11
| 12

CZF-BT  wiTH ADJUSTABLE ACTUATION TIME 0.5:15 sec

TN
L1
L2

power supply
contact

load current
signalling of supply
effective voltage unbalance
voltage hysteresis
switching OFF delay
power consumption
terminal

working temperature
dimensions
mounting

protection level

power supply
contact

load current
signalling of supply
effective voltage unbalance
voltage hysteresis
switching OFF delay
power consumption
terminal

working temperature
dimensions
mounting

protection level

power supply
contact

load current
signalling of supply
effective voltage unbalance
voltage hysteresis
switching OFF delay
power consumption
terminal

working temperature
dimensions
mounting

protection level

3x400/230V+N
separated 1xNO/NC
<10A

3xLED

40+80V~

5V~

4sec

1.6W

2.5mm? screw terminals
-25+50°C

2 modules (35mm)
on TH-35 rail

P20

3x400/230V+N
separated 1xNO/NC
<10A

3xLED

40+80V~

5V~

4sec

0.56W

2.5mm? screw terminals
-25+40°C

1 module (18mm)
on TH-35 rail

1P20

3x400/230V+N
separated 1xNO/NC
<10A

3xLED

40+80V~

5V~

0,5+5sec

1.6W

2.5mm? screw terminals
-25+50°C

2 modules (35mm)
on TH-35 rail

1P20
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Section VII. Phase control

CZF-312 mMONITOR

WITHOUT ACTION DELAY [0.2 SEC]

i i

n 11— power supply 3x400/230V+N
. 2 contact separated 1xNO; 1xNC
13 load current 2x([<5A]
N signalling of supply 3xLED
I effective voltage unbalance 40+55V~
1 6 4 3 voltage hysteresis 5v~
switching OFF delay 0.2sec
power consumption 0.8W

7 9 - 5 g
~f terminal 2.5mm? screw terminals
H ﬁ_ . working temperature -25+40°C
- dimensions 1 module (18mm)
LT 10— 12 mounting on TH-35 rail
protection level 1P20

CZF-331  wiTH TWO SEPARATED CONTACTS [2xNO/NC]
L1
L2 power supply 3x400/230V+N
L3 contact separated 2xNO/NC
N TS load current 2x[<8A]
I signalling of supply 3xLED
3¢ 4z ¢ 6 effective voltage unbalance 40+80V~
voltage hysteresis 5v~
7 switching OFF delay 4sec
I power consumption 1,2W
8 terminal 2.5mm? screw terminals
—9 working temperature -25+40°C
TiRar dimensions 3 modules (52.5mm)
R : 12 mounting on TH-35 rail
[‘. teeue I 11—/,'— protection level 1P20
10

The use of two make-and-brake contacts of the relay allow you to connect an additional device or the controlled system and visual or sound
signaling system that indicates the actuation of the relay, which means switching off the motor.

CZF-333  wiTHOUT NEUTRAL WIRE
Prevents against symmetrical and asymetrical voltage drop
In case the voltage asymmetry above set value between phases causes the switching-OFF the motor. The switching-OFF the motor also occurs

in case of phase-to-phase voltage drop below 320V. The motor switching-OFF occurs with 4 sec delay, which prevents any accidental motor
disconnecting at temporary voltage drop. The reconnection will occur automatically at voltage increase of 5V above activation voltage

(i.e. of value of voltage hysteresis). At occurrence of these disturbances, itis not possible to set a motor in motion.

power supply 3x400V

ceecee contact separated 1xNO/NC
load current <10A

L1 signalling of supply 3xLED
L2 effective voltage unbalance 20+50V~
L3 activation interphase voltage <320V~
I voltage hysteresis 5V~

2¢ 4 6 switching OFF delay 4sec
power consumption 1.6W

10 terminal 2.5mm? screw terminals

working temperature -25+40°C

1 dimensions 3 modules (52.5mm)
— 12 mounting on TH-35 rail

protection level P20

PRACTICAL SOLUTIONS

L1

L2
L3

1224

N———

N |L1|L2 L3
CZF

. J

Example of connection example of control that prevents automatic return of the power of the motor
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Chapter 21. Phase control relays

21.2. THREE-PHASE MONITORS WITH CHECKING STATE OF CONTACTOR CONTACTS

PURPOSE

Three phase monitor serves to protect the three-phase electric motors supplied from three-phase mains, against phase collapse in at least

one phase or against phase-to-phase voltage asymmetry or against damage of contacts threatening to damage the motor.

FUNCTIONING

Phase collapse in at least one, optional phase or voltage unbalance between phase fixed
actuation threshold causes switching-OFF the motor. The motor switching-OFF occurs with 4 sec
delay, which prevents any accidental motor disconnecting at temporary voltage drop. The
reconnection will occur automatically at voltage increase of 5V above activation voltage (i.e. of
value of voltage hysteresis). At occurrence of these disturbances, it is not possible to set a motor
in motion. Shining of red diode LED along with simultaneous disconnecting the apparatus

L1 12 L

permanently, indicates contactor contacts damage. Reactivation of the apparatus is possible

(after contact repair), after disconnecting from supply all three phases (fuses) and then, after M=
switching-ON anew.
CZFZ power supply 3x400/230V+N
— - contact separated 1xNO
(FF | load current <10A
CIF signalling of supply 2xLED
EEd = effective voltage unbalance 45V~
et voltage hysteresis 5V~
84 +/_+ switching OFF delay 4sec
T T T T power consumption 1.6W
terminal 2.5mm? screw terminals
working temperature -25+40°C
dimensions 95x60x25mm
1 2 vi vz v3 N mounting two screws to substrate
protection level 1P20
CZF2-B  wiTH 1xNO CONTACT CONNECTED TO POWER SUPPLY VOLTAGE
power supply 3x400V/230+N
“cee LT Vi contact 1xNO
0o V2 load current <10A
[ FaF ] 13 V3 signalling of supply 2xLED
I A effective voltage unbalance 55V~
e | = 1 2 3 4 voltage hysteresis 5v~
o switching OFF delay 4sec
T 8 J_ power consumption 1.6W
¥ terminal 2.5mm? screw terminals
5 6 7 working temperature -25+50°C
RE I dimensions 2 modules (35mm)
mounting on TH-35 rail
protection level P20
LN Y )
CZF2-BR WITH 1xNO CONTACT CONNECTED TO POWER SUPPLY VOLTAGE
N
jLtee 1 Vi power supply 3x400/230V+N
H L2 V2 contact 1xNO
10 S L3 o V3 load current <10A
1 | L signalling of supply 2xLED
all '“ 1® 2% 31 4 effective voltage unbalance 40+80V~
Faciin _ voltage hysteresis 5V~
. ,',.-_ X 8 switching OFF delay 4sec
- 5 6 7 power consumption 1.6W
B I terminal 2.5mm? screw terminals
fesEEas working temperature -25+40°C
dimensions 2 modules (35mm)
: mounting on TH-35 rail
teen protection level 1P20
CZF-332 WITH 1xNO/NC CONTACT CONNECTED TO POWER SUPPLY VOLTAGE
Lﬂ L N
E i L1 Vi power supply 3x400/230V+N
| | L2 V2 contact separated 1xNO/NC
13 {] L3 I V3 load current <10A
=1 . iR 1 2 3 4 signalling of supply 2xLED
al i effective voltage unbalance 40+80V~
BT . I 10 voltage hysteresis 5v~
L I 11 switching OFF delay 4sec
e [ 12 power consumption 1.6W
a— s terminal 2.5mm? screw terminals
- e 7, 8¢ 9 working temperature -25+40°C
| Al 1 I I dimensions 3 modules (52.5mm)
mounting on TH-35 rail
l LN Y protection level IP20
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Section VII. Phase control

21.3. THREE-PHASE ASYMMETRY AND SEQUENCE MONITORS

N L1 L2 13

PURPOSE

Three phase and sequence monitor is designed to protect tree-
phase electric motors against voltage drop in at least one phase or []ue
voltage asymmetry between phases, which could damage the
motor, with additional protection of motor rotation direction in case
of phase change before the monitor.

M

R

FUNCTIONING
Voltage collapse in any phase or voltage asymmetry between phases above fixed actuation threshold causes switching-OFF the motor. The
motor switching-OFF occurs after delay of 4 sec, which prevents accidental motor switching-OFF caused by instantaneous voltage drop.
Switching the motor ON anew occurs automatically when the voltage increases of 5V~ above activation voltage (i.e. about value of voltage
hysteresis). At occurrence of these disturbances, it is not possible to set motor in motion. In case of change of phase sequence, before the
monitor, which causes change of motor rotation direction (in relation to that primarily set) is signaled by shining red diode LED along with
impossibility of switching-ON the motor. The reconnectionis possible after the return to correct phase sequence.

WITH FIXED ACTUATION THRESHOLD VOLTAGE ASYMMETRY
CKF

power supply 3x400V/230+N
10— N —— contact separated 1xNO
& KR L load current <10A
i o ” Lg signalling of supply 2xLED
T e t effective voltage unbalance 45V~
Tl o ¥ = < voltage hysteresis 5v~
Ty iy 2l s = ° switching OFF delay 4sec
o o o o .
power consumption 1.6W
terminal OMY 4x1mm?; 2x0.75mm?, |=0.45m
= working temperature -25+40°C
el dimensions 50x67x26mm
= mounting two screws to substrate
I “ g ° protection level IP20
— - 2 3

L
i power supply 3x400/230V+N
contact separated 1xNO
bos——— L1 load current (AC-1) <10A
h S #: L2 signalling of supply 2xLED
el ; 13 effective voltage unbalance 55V~
(1= N . voltage hysteresis 5V~
I switching OFF delay 4sec
el 1 P 3 4 power consumption 1.6W
it terminal 2.5mm? screw terminals
working temperature -25+50°C
dimensions 2 modules (35mm)
e 7 8 mounting on TH-35 rail
protection level 1P20

i &g

3 i: £ power supply 3x400/230V+N
- contact separated 1xNO/NC
[ FeF | I L1 load current <10A
f1 : L2 signalling of supply 2xLED
i 13 effective voltage unbalance 55V~
N voltage hysteresis 5v~
1= I switching OFF delay 4sec
ol 1 6 4 3 power consumption 1.6W
terminal 2.5mm? screw terminals
L working temperature -25+40°C
) _/l'_ 10 dimensions 1 module (18mm)
11 mounting on TH-35 rail
] 12 protection level 1P20
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Chapter 21. Phase control relays

WITH ADJUSTABLE ACTUATION THRESHOLD VOLTAGE ASYMMETRY

CKF-BR

Ltew L1
L2

L1
L2
L3

CKF-BT

WITH ADJUSTABLE ACTUATION TIME 0.5+5 sec

tcee
L1
L2
.E__i. L3
\| 0 N I
' 1¢ 2% 3% 4
IG
7
LEg - 8

WITHOUT NEUTRAL WIRE [3x400V]

PREVENTS AGAINST SYMMETRICAL AND ASYMETRICAL VOLTAGE DROP

CKF-337

WITH LOWER VOLTAGE ACTUATION THRESHOLD [<320V]

€ £ x 1
. . L2
10— Motor will be turned off also in case of 13
g :_“ e symmetrical drop of interphase ) 4 GI
] . voltagesin all three phases below 320 10
. v _/L—
11
* THeaur f —— 12
by ikl |

CKF-318

WITH LOWER [<320V] AND UPPER [>480V] VOLTAGE ACTUATION THRESHOLD

- ¥
“Lh Motor will be turned off also in case of 13 I
8 symmetrical drop of interphase 1 3 10 .
il voltages in all three phases below 320 _/,'—
ol V or rise of the voltage above 480 V on 5 .
.:‘é_.f:'lﬁ any phase. ,
. ) _/L—
o —

power supply
contact

load current
signalling of supply
effective voltage unbalance
voltage hysteresis
switching OFF delay
power consumption
terminal

working temperature
dimensions
mounting

protection level

power supply
contact

load current
signalling of supply
effective voltage unbalance
voltage hysteresis
switching OFF delay
power consumption
terminal

working temperature
dimensions
mounting

protection level

power supply
contact

load current
signalling of supply
effective voltage unbalance
voltage hysteresis
switching OFF delay
power consumption
terminal

working temperature
dimensions
mounting

protection level

power supply

contact

load current

signalling of supply
effective voltage unbalance
activation voltage

voltage hysteresis

time of switching off delay - adjustable

power consumption
terminal

working temperature
dimensions
mounting

protection level

power supply

contact

load current

signalling of supply
effective voltage unbalance
activation voltage min/max
voltage hysteresis

switching-off delay with asymmetry and loss
repeated switching-on delay

with asymmetry and loss

activation time for min/max voltages

power consumption
terminal

working temperature
dimensions
mounting

protection level

3x400/230V+N
separated 1xNO/NC
<10A

2xLED

40+80V~

5v~

4sec

1.6W

2.5mm? screw terminals
-25+50°C

2 modules (35mm)
on TH-35 rail

P20

3x400/230V+N
separated 1xNO/NC
<10A

2xLED

40+80V~

5V~

4sec

1.6W

2.5mm? screw terminals
-25+40°C

1 module (18mm)
on TH-35 rail

1P20

3x400/230V+N
separated 1xNO/NC
<10A

2xLED

40+80V~

5V~

0.5+5sec

1.6W

2.5mm? screw terminals
-25+50°C

2 modules (35mm)
on TH-35 rail

1P20

3x400V

separated 1xNO/NC
<10A

4AxLED

20+60V~

<320V~

5v~

0.2+5sec

1.6W

2.5mm? screw terminals
-25+40°C

3 modules (52.5mm)

on TH-35 rail

1P20

3x400V

2xseparated 1xNO/NC
8A

2xLED

20+80V~

<320V~ / >480V~

5v~
1+10sec

2+360sec
S5sec / 0.5sec
1.6W
2.5mm? screw terminals
-25+40°C

1 module (18mm)

on TH-35 rail

1P20
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Section VII. Phase control

22. VOLTAGE RELAYS

PURPOSE

Voltage relays serves to voltage control in single or three phase mains and to protect n
receiver against the effects of voltage collapse orincrease beyond set values.

—

ATTENTION!
All types of CP can be supplied with a voltage up to 450V~. This ensures the effective
protection of the receiver even in case of a voltage increase beyond allowable
standards. Also, in case of supply polarity exchange or when ,,zero” is switched off (for
three-phase types) the relay will not be destroyed (,,burned”).

upv]
260
245

230

FUNCTIONING

voltage eye

Lower voltage value (U1l) and upper voltage value (U2) are set by means 210
of potentiometers. It is so called eye of voltage, in limits of which can occur changes e
of phases voltages that do not cause activation of relay. Change of phase voltage on
one of phases above or below set voltage tresholds will cause activation of relay.

Reactivation follows automatically return of correct voltage value. : ;
g B N EEm i
L —

150

- power supply 50+450V AC
CP-709 wWITHOUT TIME-BLOCKADE hower suppl v ac
contact separated 1xNO/NC
- _ signalling of supply 4xLED
CP 7 10 WITH TIME-BLOCKADE voltage activation threshold
— : lower Ul 150+210V
e O L upper U2 230+260V
i'— | | N return voltage hysteresis
k i |5 L for U1 5V
ioam ' 10 for U2 5V
Sl T 1 3 activation time
R L Bl for Ul 1.5sec
gETE i for U2 0.1sec
e 1 t return time
i '- _/;,— 12 for U1 1.5sec
ol | il 7 for U2 1.5sec
el 1 10 power consumption 0.8W
Y ! e terminal 2.5mm? screw terminals
el e working temperature -25+50°C
E F dimensions 1 module (18mm)
mounting on TH-35 rail
protection level P20

CP-710: Because of unstable voltage in mains and frequent changes of supply voltage beyond the set thresholds of ,eye of voltage” (at least
10times per 1 minute), relay blocks itself for 10 minutes. This prevents against too frequent, cyclic switching-ON and OFF of the connected receiver.

CP-721 PROGRAMMABLE

power supply 150+450V AC
o load current (AC-1) 2x[8A]
contact separated 2xNO/NC

Sieh . L N voltage activation threshold / skip
] [ lower UL 150+210V / 5V
5 l—| ~ |—l 6 upper UH 2304260V / 5V
| return voltage hysteresis for UL/UH 5V

7 activation time / skip

e ) _/I'_ for UL 2+10sec / 1sec
- 1 for UH 0.1+1sec/ 0.1sec
? a3 | return time for UL/UH 2sec+9.5min.
erm » 8 setting accuracy v
W' _/I'_ measurement accuracy 1V
m ] 4 display 3xsegment LED 5x9mm
BrbsTic: g 3 contact signalling activation yellow RED
power consumption 0.8W
terminal 2.5mm? screw terminals
FUNCTIONS working temperature -25+50°C
dimensions 2 modules (35mm)
. . mounting on TH-35 rail
- setting voltage window (thresholds U1 and U2) protection level 50

- separate setting response times for exceeding the limits U1 and U2
- setting the time to return

- continuous indication of the voltage

- indication of the correct voltage and contact closure
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Chapter 22. Voltage relays

THREE-PHASES TYPE
CP-730  wiITH TIME-BLOCKADE
—_—— .
k_-:' ‘eeCe | power supply 3%(50+450V)+N
if L1 load current <10A
' | L2 contact separated 1xNO/NC
L3 signalling of supply 4xLED
N voltage activation threshold
I lower U1l 150+210V
) = ; 3 4 5¢ 6 upper U2 2304260V
- i return voltage hysteresis
: Qe & i for U1 5V
i 10 for U2 5V
— kel | 1 activation time
AL ] for U1 - adjustable 0.5+10sec
[ T [T — 12 for U2 0.1sec
return time
for U1 1.5sec
for U2 1.5sec

Because of unstable voltage in mains and frequent changes of supply voltage beyond the set POWer consumption ) 0AW
terminal 2.5mm? screw terminals

thresholds of ,eye of voltage” (at least 10 times per 1 minute), relay blocks itself for 10 minutes. working temperature -25+50°C

. . . P f dimensions 3 modules (52.5mm)
This prevents against too frequent, cyclic switching-ON and OFF of the connected receiver. O on TH-35 rail
protection level P20

UNDER VOLTAGE

CP'733 3x[1xNC] contacts
CP'734 3x[1xNO] contacts

FUNCTIONING
CP-733: Avoltage relay is used to control voltage in a 3-phase network and secure a receiver against voltage drops below a preset value. Voltage
decay in a phase or its drop below a preset activation threshold results in the shortage of the relay contact for this phase. The contact will be
automatically released after the voltage in the phase is reinstated oritsincrease is 5V over the preset threshold (i.e. the voltage hysteresis value).
CP-734: Avoltage relay is used to control voltage in a 3-phase network and secure a receiver against voltage drops below a preset value. Voltage
decay in a phase or its drop below a preset activation threshold results in the opened of the relay contact for this phase. The contact will be
automatically released after the voltage in the phase is reinstated or its increase is 5V over the preset threshold (i.e. the voltage hysteresis

value).

L T | power supply 3%x(50+450V)+N
L.. D O SN O 3 I E TeREOE load current 3x[<8A]

1 i contacts
b | | U | | N N — CP-733 separated 3x[1xNO]
[ L1 CP-734 separated 3x[1xNC]
L ¢ L * signalling of supply 4xLED
L3 l I L3 l I activation voltage - adjustable 170210V
3 4 5 6 3 4 5 6 return voltage hysteresis 5V
Ru1 Ri2 Rus l'/ l'/ activation time 0.5sec
Y Y Y return time 1.5sec
7 8 9 10 11 12 7 Ru—g 9 RL2—110 11 RL3—112 power consumption 0.8W
. e . e terminal 2.5mm? screw terminals
B 1 | e ] Cp733 Cp734 working temperature -25+50°C
dimensions 3 modules (52.5mm)
I “eesue I Ctoe L mounting on TH-35 rail
protection level 1P20

CP-500 POWER SUPPLY 3x500V. WITHOUT NEUTRAL WIRE

PROTECTING FUNCTIONS

- Protection against phase collapse
- Protection against of phase change order
- Protection against phase asymmetry
- Protection against crossing over voltage 580V
- Protection against decline below voltage 420V
FUNCTIONING
With the correct network voltage contacts remain closed. Operation of any security opens the sensor’s contacts. Closure of the contacts will
automatically after return the correct network parameters.

power supply 3x500V
load current 2x[<8A]
contact separated 2xNO/NC
] [ I - state signalling 4xLED
% = effective unbalance - adjustable 20+80V
- . activation time

| o 12 at effective unbalance - adjustable 1+10sec

1l B— _/l-_ threshold voltage/activation time
T L2 11 upper 580V / 0.5sec
Lt | 8 L1 : —13 lower 420V / 5sec
T | return voltage hysteresis 5V
. '. L g | I A 22 return time - adjustable 1+15sec
A & LN L1 L2 L3 21 23 power consumption 0.7W
i contact terminal 1 and 2 2.5mm? screw terminals
: i L1, L2, L3 terminal 4.0mm? screw terminals
B A a8 B B8 & J working temperature -25+50°C
dimensions 4 modules (70mm)
weight 250g
mounting on TH-35 rail
protection level 1P20
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Section VII. Phase control

23.

AUTOMATIC PHASE SWITCHES

PURPOSE

Automatic phase switches serve to maintain continuity of power supply to single- L1

phase receivers in the event of power phase decay or a drop in its parameters below

standard values. L2 PF

They are exemplify one-phase automatic switching system. They are especially L3 L
suitable where is required the continuity of correct power supply parameters, for

example: refrigeration, airconditioning, computer networks and telecommu-

nications, cable television, alarm systems, etc. N N

PF-431

WITH ,,PRIORITY” PHASE

FUNCTIONING

Three-phase voltage (3x230V+N) is supplied to the input of the switch. Single-phase voltage (230V AC), i.e. the phase voltage of one of the
phases, is supplied to the output of the switch. The electronic system of the switch controls voltage values of the phases supplied in such
a way as to ensure that output voltage is not lower than 195V. The phase that has correct parameters is directed to the output of the switch.
The L1 phase is the priority phase, i.e. if its parameters are correct, this phase will be always switched to the output. If the voltage parameters
of the L1 phase are not correct or if voltage decay occurs in this phase, the electronic system will switch the L2 phase to the output (provided
that its parameters are correct). In case of a simultaneous lack of correct voltages in the L1 and L2 phases, the L3 phase will be switched
to the output. When the correct supply voltage returns to the L1 phase, the electronic system will switch this phase to the output.

e At supply voltage 3x230V+N
R EwE ‘ output voltage 230V AC

L N load current (AC-1)* <16A

! 3 _ activation threshold (L1,L2) <195V

10 E—— L activation threshold (L3) <190V
¥ 1 hysteresis 5V

o | voltage measurement error +1%
112]3T4]57T6 switching time 0.3sec

signalling input voltage 3xLED

working temperature -25+50°C

N terminal 2.5mm? screw terminals

1 718]9J10]11]12 dimensions 3 modules (52.5mm)

L mounting on TH-35 rail

| Sl g ! protection level 1P20

PF-441

FUNCTI

* The actual permissible overload depends on the nature of the receivers. In case of
powering large home appliances, heating, lightning (LED meta halogen, ESL bulbs) it
isrecommended to use the PF-441 switch with additional contactors.

FOR CO-OPERATING WITH CONTACTORS. WITH ,,PRIORITY” PHASE.

WITH LOWER (195V) AND HIGHER (250V) ACTIVATION THRESHOLD

ONING

The directly connected switch is used for supplying the single-phase circuit whose current-load does not exceed 16A. For the circuits that have a current-load
higher that 16A, a configuration is used that consists of a switch and three contactors that have a properly selected current-carrying capacity. Three-phase voltage
(3x230V+N) is supplied to the input of the switch (L1, L2, L3, N). Single-phase voltage (230V AC), i.e. the phase voltage of one of the phases, is directed to the
output of the switch (T1, T2, T3). The electronic system of the switch controls voltage values of the phases supplied. The phase that has correct parameters is
switched to the output of the switch. The L1 phase is the priority phase, i.e. if its parameters are correct, this phase will be always switched to the output. If the
voltage parameters of the L1 phase are not correct or if voltage decay occurs in this phase, the electronic system will switch the L2 phase to the output (provided
that its parameters are correct). In case of a simultaneous lack of correct voltages in the L1 and L2 phases, the L3 phase will be switched to the output. When the
correct supply voltage returns to the L1 phase, the electronic system will switch this phase to the output. The switch-over time (required for voltage to occur at the
output) after the decay of a currently activated phase is from 0.5 to 0.8 sec. (during this time the receivers are not supplied). Uk input is used for controlling the
voltages activated. The system enables the activation of only one phase. In this way the simultaneous switching of voltages of two phases to the output is
prevented. Such simultaneous switching of voltages might lead to a phase-to-phase fault. Also, the defect of the contactor (for example, a break in the coil circuit,
suspending or burning out of the working contactor) will cause the switching of the receiver to another phase despite the fact that the voltage in a given phase is
correct. If the contacts of the contactor are permanently closed, the system will not switch to another contactor despite the fact that the voltage in this phase is
incorrect. After the activation of supply voltage (at least one phase), the system examines the correctness of voltages supplied for 2 seconds and only after that

time the system switches the phase to the output.

supply voltage 3x230V+N
output voltage 230V AC
load current

without contactors <16A

with contactors

up to max capacity

N N of the contacts
l L3 I[; activation threshold
- | Lz—j 13 lower 195V
. U—rr [ T upper - adjustable 250V
N [L1[L2]L3 N[LT]L2]Ls / i hysteresis 5V
| K3 l K2 l K1 —>N voltage measurement error +1%
L switching time 0.5+0.8sec
TAREIRrINE N UK[T1]T2]T3 oA o working te.mp.erature -25+50°C
== L I — = 2A power indication green LED
] l = phase signalling 3xyellow RED

terminal 2.5mm? screw terminals
a &6 o i
) J direct sys‘tem system dimensions 4 modules (70mm)
connection with contactors mounting on TH-35 rail
protection level 1P20
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Chapter 23. Automatic phase switches

PF-451

FOR CO-OPERATING WITH CONTACTORS. WITHOUT ,,PRIORITY” PHASE
WITH ADJUSTABLE LOWER (150+210V) AND HIGHER (230+260V) ACTIVATION THRESHOLD

FUNCTIONING

The directly connected switch is used for supplying the single-phase circuit whose current-load does not exceed 16A. For the circuits that have
a current-load higher that 16A, a configuration is used that consists of a switch and three contactors that have a properly selected current-
carrying capacity. Three-phase voltage (3x230V+N) is supplied to the input of the switch (L1, L2, L3, N). Single-phase voltage (230V AC), i.e. the
phase voltage of one of the phases, is directed to the output of the switch (T1, T2, T3). The electronic system of the switch controls voltage values
of the phases supplied. The phase that has correct parameters is switched to the output of the switch. Phase switching sequence is not specified
the phase that has the best parameters is always switched to the output. Switching to another phase that has correct parameters occurs only
after a drop in values of parameters of the currently used phase. The switch-over time (required for voltage to occur at the output) after
the decay of a currently activated phase is from 0.5 to 0.8 sec (during this time the receivers are not supplied). Uk input is used for controlling
the voltages activated. The system enables the activation of only one phase. In this way the simultaneous switching of voltages of two phases
to the output is prevented. Such simultaneous switching of voltages might lead to a phase-to-phase fault. Also, the defect of the contactor
(for example: a break in the coil circuit, suspending or burning out of the working contactor) will cause the switching of the receiver to another
phase despite the fact that the voltage in a given phase is correct. If the contacts of the contactor are permanently closed, the system will not
switch to another contactor despite the fact that the voltage in this phase is incorrect. After the activation of supply voltage (at least one phase),
the system examines the correctness of voltages supplied for 2 seconds and only after that time the system switches the phase to the output.

supply voltage 3x230V+N
output voltage 230V AC
ERESE T T I N N load current

] | L3 - 11 direct system connection <16A
L2 L2 system with contactors up to max. capacity
i . [ T of the contacts

® : L1]L2[L3[ N ulufu] activation threshold
e - | ki k2 ks =N lower - adjustable 150V+210V
|- v bl N | | ] . upper - adjustable 230260V
i Wl T1[T2[ T3] Uk TI]T2] T3] uu n hysteresis 5V
L | | L= —. 2A n voltage measurement error +1%
i — = switching time 0.5+0.8sec
| - power consumption <1w
direct system system working temperature -25+50°C
connection with contactors power indication green LED
phase signalling 3xyellow RED

PF-4

terminal 2.5mm? screw terminals
dimensions 5 modules (85mm)
mounting on TH-35 rail
protection level P20

52

OUTPUT VOLTAGE PHASE
WITH ADJUSTABLE LOWER (150+210V) AND HIGHER (230+260V) ACTIVATION THRESHOLD AND ACTIVATION TIME (2+10 sec)

Three-phase voltage (3x230V + N) is supplied at the input of the switch (L1, L2, L3, N). Two-phase voltage is directed to the output of the switch
(R1, R2). The electronic system of the switch controls voltage values of the supplied phases. The two phases with the correct parameters are
directed to the outputs. Phase switching order is not specified — phases with the best parameters are always directed to the outputs.
Ifthe parameters of one phase start to decrease, system will switch to the next good phase.

Function A (no PP jumper): If only one phase of the supply voltage will have good parameters, it will be connected to both the R1and R2 outputs.
Function B (PP jumper): If only one phase of the supply voltage will have good parameters, it will be connected only to the R1 output.

The switch can be used, for example, in the following cases:

* 400V ACsingle-phase power supply (Function A) is required - receiver connected between R1 and R2 terminals;

* priority controller (Function B) — if, due to the load, it is not possible to simultaneously connect all devices to one phase, then single-phase
receivers with a key role will be connected to the R1 output and powered if at least one phase is operational. Secondary receivers will be
connected to the R2 output and will work only with at least two good power supply phases.

The switching time (voltage at the output) after the loss of a currently activated phase ranges from 0.5 to 0.8 sec (during this time the receivers
are not powered). Uk input is used for control the applied voltages. System allows to activate only one phase to the outputs to prevent
from simultaneous supplying voltages of two phases to the output which might lead to interphase short-circuit.

supply voltage 3x[50+450V]+N

output voltage
A function 400V AC
LA S S R AR R N L L2 L3 B function 2x230V+N
LR - A L = RI R2 load current 16A

_ activation threshold

- Aty lower - adjustable 150v+210V
i ‘ [ upper - adjustable 230+270V
| A T N[ 1] 2[[3[4[13]5]6 hysteresis 5V
e T | activation time - adjustable 2+10sec
B N \.... .1 . voltage measurement error +1%
| iy i il (P17 [UkUK] switching time 0.5+0.8sec
ﬁ' I (- working temperature -25+50°C
i 2 power indication green LED
m phase signalling 3xyellow RED
output signalling 2xred LED

terminal 2.5mm? screw terminals
dimensions 5 modules (85mm)
mounting on TH-35 rail
protection level P20
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Section VII. Phase control

24,

AUTOMATIC TRANSFER SWITCHING EQUIPMENT

PURPOSE

Automatic transfer switching equipment is used to control the work performance and accuracy of power lines and automatic switching power
supply facility sources in the event of power line parameters decrease or total loss of voltage on the line.

SZR-280 / SZR-280 12V

FUNCTIONS

1 3 5 7 9 11 13 15
L1 L2 L3 N L1 L2 L3 N

N1line N2 line

SZR-280

ouT o Tie Tio T T |

el [5] F

Lock
29 |30

* Simultaneous control of two power lines

* Measured values TrueRMS

* Galvanic separation of measuring inputs supply lines

* Contactors control

* Support for an emergency generator exhaust

network

power supply

supply voltage
SZR-280
SZR-280 12V

power consumption

input voltage measured
rated voltage
measuring range
frequency
accuracy

relay outputs
contacts
overload

state signalling

working temperature

terminal

dimensions

mounting

protection level

WORK MODES

3-f 4-wire

85+264V AC
12V AC/DC
<5VA

230V

80+300V

45+50Hz

1% of full scale + 1 digit

5x[1xNO]

<8A

7xLED

10+50°C

2.5mm? screw terminals
100x75x110mm

on TH-35 rail

P20

* Working in automatic mode, with the possibility of determining the priority line N1+ N2 N1+G
* Power Dump is achieved through separation of the receiving line into two parts, " o
with possibility to freely define of the power dump cases N1 3 i
N . N . o N N
* An independent determination of voltage range for each of the line for which line y K
qualified as good, and the voltage hysteresis determination of the line qualifications N2 1
* The definition of eligibility as a good line, and the time of qualification as a bad line. .
* Accelerated classification as a bad line in case of total loss of voltage on the line SZR-280
* The definition of time-controlled switching on and off contactors
* Ability to connect to an external safety circuit lock the controller work B
* Configure the driver through a PC using a dedicated application ]
* Events registration with the possibility of export of the registration file to your PC K[ Jwe 2 L2t N L2 N
poveraron
Connecting system - example
network 3-f 4-wire
power supply
L] 1 3 5 7 5 0 3 5 7 19 21 2 supply voltage 85+264V AC
: ol el Jw }T{‘ E }L—Z'L Imlﬁ - ‘}T{ }F{Ns ml?{ }T reserve voltage 16+27V DC
|2 power consumption (main/reserve) <5VA / <10W
SZR-281 input voltage measured
rated voltage 230V
measuring range 80+300V
[SUPPLY| [ OUTPUT VOLTAGE CHECK | frequency 45+50Hz
W St os Lo Lo ool oo ot o Ton [ s Cog o7 ms | [i6] [as| [sa] [ds accuracy 1% of full scale + 1 digit
relay outputs
By contacts 8x[1xNO] + 1x[1xNO](ALARM)
overload <8A / <2A(ALARM)
state signalling 4xLED
working temperature 10+50°C
terminal 2.5mm? screw terminals
dimensions 150x75x110mm
mounting on TH-35 rail
WORK MODES protection level 1P20
N1 N2 N3 N1 N2 G N1 N2 N1 G é N3
} } ] K1 K2 K3 K1 K2 K1 K3 }
REC. REC. REC. REC. REC. 1 REC. 2
N1+ N2+N3 N1+N2+G N1+ N2 N1+G N1+N3+S
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Chapter 24. Automatic transfer switching equipment

FUNCTIONS

* Simultaneous control of three power lines
* Measured TrueRMS value

* Galvanic separation of measuring inputs lines supply

* Control voltage presence on the receiving line

* Controlling contactors or motorized connectors

* Support for an emergency exhaust generator

* Working in automatic mode, with the possibility
of determining the priority line

* Power Dump is achieved through separation of the receiving
line into two parts, with possibility to freely define

of the power dump cases

* An independent determination of voltage range for each
of the line for which line qualified as good, and the voltage
hysteresis determination of the line qualifications

* The definition of eligibility as a good line, and the time

of qualification as a bad line.
* Accelerated classification as a bad line in case of total loss
of voltage on the line

* The definition of time-controlled switching on and off

contactors / motor connector
* Ability to connect to an external safety circuit lock the controller work
* Setting and monitoring of the driver through the front panel controller with LCD display and keypad
* Setting and monitoring of the controller through a PC using a dedicated application
* Event registration with the possibility of export of the registration file to your PC
* Signalling errors achieved through contact and buzzer alarm
* Ability to controller supplying by reserve voltage 24V DC
* Settings controller access lock by a PIN code

APPLICATION

N1

N2 5

N3 5

Tailasfas] [ar[ie]ei]s

ils[s[7] [o ]
Dleloiv] |[oleloie] [ulolois A
NZline [ N2 line [ N3 line
SZR-281
OUTPUT VOLTAGE
\ e
oo [aifeo[eifeoleilk (k] [Tz 5N
24 |25 |26 |27 |28 |29 |30 3132 40 | 42 | 44 | a

Connection scheme for N1 + N2 + N3

Application support controller ATSE works in Windows 2000/XP/Vista/7 system and meets the minimum hardware requirements for these
systems + monitor resolution min. 1024x768 pixels.

MAIN PROGRAM FUNCTIONS

[I— i —— | m =
Tm Ml T L2 e w | =y m - —
G E | o [t w B el B Pl e || s || 4 | =
il B R HO B8 Hi I E3 ERN
- | | - (| v
Gam Dees ikdiea I Mria. Loamieeles Yl m =
. - - I.I.
.. "y = N
.- " " -
E [ : =
I./ I./ eV e T T i TS
e 1% “rie I e e ot
° TP p— grae bk Eoaw
Program. Register. Monitor.
Display information window with the currently executed Display windosregistry events. Currentvoltage values on the inputs lines of the controller and browsing history.
program.
L B ] L = - T - e
- - =arl. =F=F1 - Hoarzha map
- = & Trhprmm TS v [0
1 S Poudavaetite LEL
Lo caar
I el Rt LT PP T ------ . a % wzon 7] e
[ o - =
T e { - { Spenalzach dbsieioms
s ALt e, we | | v
Comig M1 Lirma M2 Lirna M3 e ik peara b 1 Haprar mharoan
. L m [T F
o P . i, |2
Ea o e ey = U BT RPN
- - Loy - . - o

Configuration: Voltage

Setting of the parameters defining
the limits of voltage minimum and
maximum on each power supply lines,
and the width of the hysteresis zone.

Configuration: Time

Setting of the duration of the quali-
fication as a line of good and bad, and the
minimum time for which the power line
isattached.

Configuration: Devices

Setting the parameters associated
with the types and characteristics
of the devices connected to the
controller (motor contactors or
switches), sometimes switching on and
off the devices, and the time interval
between one except the device
and attaching asecond one.

Configuration: Working mode
Working mode program controller
selection, choice of main line, and the
line selection, which is implemented
power dump.

System configuration:

- output voltage control

-the LCD backlight

-the sound of the siren
-activation of the log registration
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Section VIII. Current protection

25.

POWER CONSUMPTIONS LIMITERS

PURPOSE

Power consumption limiters are devised for the automatic disconnection of power from the circuit of single-phase wiring systems once the

rated power consumption of the receivers incorporated into the system is exceeded.

FUNCTIONING

The limiter enables the user to supply power to the circuit if the total consumed power applied to the receivers constituting the system is lower
than the preset value on the limiter's scale. Once the rated power consumption threshold in the controlled circuit is exceeded, the element
is automatically disconnected from the power source. The supply is reinstated automatically once the preset time lapses. If the value of power

consumption remains over the rated input, the power supply to the circuit is cut off again.

OM-1 WITH A CONSTANT TIME OF RETURN

| Fa]
| o
&
~ -
1) e
cee

CIRCUIT CONTROLLED

OM-2 WITH ADJUSTABLE TIME OF RETURN

| Fal

& &

~ "~
! i | CE
L 5] Iﬁ & i o

tEEl

CIRCUIT CONTROLLED

CIRCUIT CONTROLLED

power supply

load current

power limit
switching ON delay
return supply hysteresis
return supply time
terminal

power consumption
working temperature
dimensions
mounting

protection level

power supply

load current

power limit
switching ON delay
return supply hysteresis
return supply time
terminal

power consumption
working temperature
dimensions
mounting

protection level

power supply

load current

power limit
switching ON delay
return supply hysteresis
return supply time
terminal

power consumption
working temperature
dimensions
mounting

protection level

230V AC

<16A

200+2000VA

1.5+2sec

2%

30sec

2.5mm? screw terminals
0.8W

-25+50°C

50x67x26mm

two screws to substrate
1P20

230V AC

<16A

200+2000VA

1.5+2sec

2%

4+150sec

2.5mm? screw terminals
0.8W

-25+50°C

50x67x26mm

two screws to substrate
1P20

230V AC

<16A

200+1000VA
1.5+2sec

2%

30sec

2.5mm? screw terminals
0.8W

-25+50°C

2 modules (35mm)
on TH-35 rail

P20
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Chapter 25. Power consumptions limiters

OM-632 FOR CIRCUITS WITH CONVERTERS

L N

Limiter adapted for the protection of circuits
with converters, e.g. fluorescent lamps,
transformers.

L
N

[72R7%]
1234

oz

5678

2000

L2 T
CIRCUITS CONTROLLED
=
|

N

L

power supply
contact
load current

for cosdp=1

for cosp#1
power limit
switching ON delay
return hysteresis
return supply time
terminal
power consumption
working temperature
dimensions
mounting
protection level

power supply

load current

contact

activation threshold - adjustable
switching ON delay - adjustable
return supply hysteresis

return supply time - adjustable
terminal

power consumption

working temperature
dimensions

mounting

protection level

230V AC
1xNO

<16A

<4A

200+2000VA
1+2sec

2%

10+100sec
2.5mm? screw terminals
0.8W

-25+50°C

2 modules (35mm)
on TH-35 rail

P20

230V AC

<8A

separated 1XxNO/NC
0,5+5A

2+40sec

2%

15+300sec

2.5mm? screw terminals
0.8W

-25+50°C

1 module (18mm)
on TH-35 rail

1P20

The relay is adapted to cooperate with current transformer whose primary circuit is connected to the circuit to be measured, and output
terminals for measuring the OM, which allows for control circuits of any load and the actual setting of the relay activation threshold higher than
5A (lom). Range of measured current dependence on the transmission transformer for example, from 5A to 50A with the transmission ratio of
10:1 for the transformer 50/5A.

OM-616

OM-616

T
LOEER N
e

= oCed
i Sk 1 /

L
——_

WITH VOLTAGE RELAY FUNCTION

OM-616

power supply
load current
contact
POWER

power activation threshold - adjustable

activation time
return time
VOLTAGE
activation threshold
lower UL
upper UH
activation time
lower
upper
power consumption
working temperature
terminal
dimensions
mounting
protection level

85+265V AC
<5A
separated 1xNO/NC

0.02+1kW
4sec
30sec

150V
270V

10sec

0.3sec

0.8W

-25+50°C

2.5mm? screw terminals

@54 (048x43mm), h=20mm

in flush mounted @60
P20

Power limiter designed for direct control of power sockets. Useful in public buildings, hotels, dormitories, hospitals, etc. It allows you to limit the
power consumption of a single socket to small values. Additional function of the voltage relay is the disconnection of the output when the
supply voltage exceeds 270V or falls below 150 V.

OMS-635 WITH STAIRCASE TIMER

-

CONTROLLED

ADDITIONAL
CONTROLLED
cireurt

|

OMs-635

5678

gee@

power supply
load current

switch-on time lighting - adjustable

power limit

switching ON delay
return supply hysteresis
return supply time
terminal

power consumption
working temperature
dimensions

mounting

protection level

230V AC
<16A
0.5+10min.
200+1000VA
1.5+2sec

2%

30sec
2.5mm? screw terminals
0.8W

-25+50°C

2 modules (35mm)

on TH-35 rail

1P20

The OMS-635 power consumption limiter allows the user to maintain lighting in halls, staircases or other places active for a specified time
when it will then turn off automatically. The user may also preset the automatic disconnection of power supply to a single-phase wiring system
if the rated power input to the receiversin a given circuit is exceeded.
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Section VIII. Current protection

OM-633 WITH FUNCTION VOLTAGE RELAY

L supply voltage 230V AC
contact separated 1xNO/NC
N overload <16A
POWER
activation threshold - adjustable 1+10kW
activation time -adjustable 1+300sec
return time - adjustable 4+600sec
VOLTAGE
activation threshold
lower UL 150+210V
upper UH 230+260V
activation time
lower Ssec
upper 0.3sec
diameter hole Smm
working temperature -25+50°C
dimensions 3 modules (52mm)
mounting on TH-35 rail
FUNCTIONS protection level P20

* adjustable power threshold 1+10 kW

* protection against supply voltage reduction UL (150+210 V)

* protection against supply voltage increase UH (230+260 V)

* switching counter with automatic power-off of the system after exceeding a fixed number of actuations
* automatic power lock of the system for 10 min. if power level is exceeded 5 times

* automatic power-off when the power consumption is 8-fold higher than the set threshold

* automatic power-off when the power consumption is greater than 16 kW

* adjustable response time (1 sec + 3 min.)

* adjustable restart time (4 sec + 6 min.)

OM-630 THREE-PHASE DIRECT MEASUREMENT UP TO 50 kW

supply voltage 3x[50+450V+N]

FUNCTIONS contact separated 2x[1xNO/NC]
overload 2x8A
* measurement of three-phase active power POWER
* three variants of calculation power (for different types of load) acg‘_’atw” threshold - adjustable 5+05(5)m
. . . setting precision .
* control of asymmetry, phase sequence and the presence of circuit protection activation time Toff - adjustable 1+240sec
* function relay priority return time Ton - adjustable 2+3600sec
. VOLTAGE
* a function of three-phase voltage relay activation threshold
* time lock limiter due to frequent exceedances of the threshold set lower <160V
* alarm limit value is exceeded capacity - >260V
* regulation of activation and return time lower Ssec
upper 0.,1sec
measurement accuracy
voltage 50+300V <2%
current 3+100 <3%
diameter hole transformer 10mm
. e ; 1 13 power consumption <1.5V
LA R:R B 2 o p working temperature -25+50°C
dimensions 6 modules (105mm)
T Y o[e[e]e]o]e N ) e B fi N il
Y mounting on TH-35 rai
fi .'.'J_ M Fpore i | i | i | protection level 1P20
o3 - otk i N Kl KRl
PO — Lo 1 1 1
- e = o LI | o Ik b
gt N I ke K
@ b L naaEE i | T
— r— T * o @

internal circuits of current transformers

FUNCTIONING

The OM-630 relay analyzes the power consumption of the devices connected to the receiving line on the basis of continuous measurements of
voltages connected to terminals L1, L2, L3 and N as well as the currents flowing through the built-in current relays. When the power consumed by the
receivers exceeds the value set by the user than after the Ton time the K1 relay and load will be disconnected. After the TorF time the K1 relay will
reconnect. If the power consumption is still exceeded, then after the Ton time the load will be disconnected again. This sequence can be repeated six
times, after which the load will be disconnected for 10 minutes. After that interval the sequence starts from the beginning.

In addition, the limiter is equipped with the power supply voltage control function and when the voltage drops below 160V, or exceeds 260 V, then
the limiter will switch off the K1 relay and disconnect the receivers.
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Chapter 26. Priority relays

26.

PRIORITY RELAYS

PURPOSE

Priority relays are designed to control the value of current drawn by electric receivers and their control units in cases where their simultaneous

work could resultin circuit overload or current overload protection activation.

FUNCTIONING

The potentiometer sets the value of drawn current in the priority circuit, above which the receiver cuts off the non-primary circuit. A drop in
current consumption in the priority circuit below the set threshold value will result in an automatic activation of the non-priority circuit. In cases
where the priority receiver is already activated, the priority relay will prevent the activation of the non-priority receiver.

ATTENTION!

Circuits equipped with master relays require over-current security devices with increased actuation time, in order to prevent them operating

before actuation of the relay.

PR-602

2+15A SETTING RANGE

-
o
a

| @
o'
-

PR-612

2+15A SETTING RANGE

|
[FF

|

PRIORITY

—\
N

NON-PRIORITY

[ H

PRIORYTETOWY

NIEPRIORYTETOWY

L r |

power supply
non-priority receivers current

priority receivers current
contact

switching current
return hysteresis
switching delay
return delay

power consumption
working temperature
dimensions

terminal

mounting

protection level

power supply
non-priority receivers current

priority receivers current
contact

switching current
return hysteresis
switching delay
return delay

power consumption
working temperature
terminal

dimensions
mounting

protection level

230V AC

<16A or higher

with the use of a contactor
<15A

separated 1xNO

2+15A

10%

0.1sec

0.1sec

0.4W

-25+50°C

50x67x26mm

2.5mm? screw terminals
two screws to substrate
1P20

230V AC

<16A or higher

with the use of a contactor
<15A

separated 1xNO/NC
2+15A

10%

0.1sec

0.1sec

0.4W

-25+50°C

2.5mm? screw terminals
1 module (18mm)

on TH-35 rail

P20
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Section VIII. Current protection

WITH THE RECEIVER'S CURRENT CORD SECTION

For priority circuits with a load capacity higher than 16 A use the relays with the pass-through channel for the current wire of the receiver (max
@=4 mm), which is galvanically isolated from the measuring system of the relay.

PR-603 SETTING RANGE 2:15A

power supply 230V AC
LESL - non-priority receivers <16A or higher
P i current with the use of a contactor
0L & 11 priority receivers limited cross-section
s Protraction : : T —+ current threaded wire
”~ ﬂ current conductor M (max @=4mm)
receiver’s priority - contact separated 1xNO
o max. @4 mm | E g switching current 2+15A
i ] g £ return hysteresis 10%
5 ] switching delay 0.1sec
©C eaas N > return delay 0.1sec
4 L f f 'r power consumption 0,4W
working temperature -25+50°C
dimensions 50x67x26mm
terminal 2.5mm? screw terminals
mounting two screws to substrate
protection level 1P20
SETTING RANGE 2+15A
N power supply 230V AC
t non-priority receivers <16A or higher
current with the use of a contractor
priority receivers limited cross-section
L2l current threaded wire
s (max @=4mm)
7E_E_ contact separated 1xNO/NC <16A
lﬂl PRIORITY switching current 2+15A
v :I return hysteresis 10%
“a, switching delay 0.1sec
°3 " F return delay 0.1sec
X r._ 1 9 power consumption 0.4W
- | working temperature -25+50°C
. 7 = = terminal 2.5mm? screw terminals
8 dimensions 1 module (18mm)
RIS = 1 mounting on TH-35 rail
foun NON-PRIORITY protection level P20
PR-615 seTTING RANGE 4:30A
power supply 230V AC
. N non-priority receivers <16A or higher
[_ t 1 1 current with the use of a contractor
" priority receivers limited cross-section
— current threaded wire
: L2 2l (max @=4mm)
s contact separated 1xNO/NC <16A
= switching current 4+30A
”il PRIORITY return hysteresis 10%
i., switching delay 0.1sec
Ll return delay 0.1sec
N w } power consumption 0.4W
L o working temperature -25+50°C
IFIQ | terminal 2.5mm? screw terminals
— == dimensions 1 module (18mm)
8 mounting on TH-35 rail
1?4?1712 = 1 protection level P20
NON-PRIORITY
ATTENTION!

Priority receiver current can be higher than 15A. It is only restricted by the receiver's current cord section (galvanic separated
from the measurement system) revved through the relay's throughway channel.
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Chapter 26. Priority relays

TO CO-OPERATION WITH A CURRENT TRANSFORMER

PR-614

The relay is designed to work with the current transformer with secondary current 5A. Transformer primary circuit is included in the priority
receiver circuit, and secondary to the measurement relay terminals.
Example: For the receiver a priority for a maximum load of 140A we use the parameters of current transformer 150/5A. Torque is 30 at setting
values on ascale equal to 2A relay will work with the actual value of current equal to 60A (2Ax30=60A).

power supply 230V AC
h non-priority receivers <16A or higher
T current with the use of a contactor
| measurement input current 4-6 <5A
[FaF | ! contact separated 1xNO/NC
| switching current 0.5+5A
w1 e return hysteresis 10%
5 switching delay 0.1sec
i . il return delay 0.1sec
! PRIORITY power consumption 0.4W
P2 working temperature -25+50°C
) terminal 2.5mm? screw terminals
B PR-614 dimensions 1 module (18mm)
|Fﬁ‘ mounting on TH-35 rail
8 protection level P20
I| R I|
10 11 12
NON-PRIORITY
PRACTICAL SOLUTIONS
! switchboard
PR
— circuit 1
Iobc non-priority
— T cireuits circuit 2
| circuit 3
N i
power supply electric oriority
Gy circuits : it4
" circui

Protection against exceeding the limit of the contractual capacity

PRACTICAL SOLUTIONS

All PR can be used for three-phase grid
and three-phase receivers. In case of
symmetrical receivers it is enough to
connectonly one PRrelay to any phase.
For a non-symmetrical use one relay
per each of the phases with an
accordingly set activation threshold
that depends on the load of the given
phase.

L1

L2

L3

non-priority

receiver

priority

ﬂﬁ

switching
priority circuit

Use of PR in a symmetrical system of three-phase receiver

receiver
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Section VIII. Current protection

27.

CURRENT RELAYS

PURPOSE

Current relays are used to control the flow of current in the circuit measured with the function switch contact in case of exceeding the value

of current intensity above set thresholds.

EPP-619  wiTH RECEIVER’S CURRENT CORD SECTION
FUNCTIONING

Adjustable potentiometer value is the measured intensity of the current circuit, above which  activation
the contactis closed (pos. 11-12). Intensity of the current decline in value below the set threshold will

automatically open contact (item 11-10).

=4
—

- e

el 1
12 sl |
£ 2. o
M1
8
OO
10 11 12

&

H

threshold

——11-12 _

power supply 230V AC
contact separated 1xNO/NC
load current <16A
current measuring circuit Im limited cross-section

of the cable (max @=4mm)
switching current - adjustable 0.6+16A
return hysteresis 10%
activation time - adjustable 0.5+10sec
return time 0.5sec
power consumption 0.4W
working temperature -25+50°C
terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level P20

EPP-620  FrOUR FUNCTIONS. WITH ADJUSTABLE LOWER AND UPPER ACTUATION THRESHOLD

FUNCTIONING

The relay is designed to work with the current transformer with secondary current 5A. Transformer’s primary circuit is included in the circuit
being measured, and secondary to the terminals of the measuring relay. Potentiometers are set thresholds for current - the lower Imin
and upper Imax. Excess over the measured intensity of the current closes the appropriate contacts in accordance with the desired work function.
Contact closure is delayed setting potentiometers T1 (for contact R1) and T2 (for contact R2).

L N

&c Cee |

After crossing the Imin, contact R1 will close. After crossing the threshold of Imax
contact R2 will close and R1 contact will be opened.

C

Imax

Imin

RESET 1 [}

After crossing the Imin the R2 contact will be closed. After crossing the threshold
of Imax the R1 contact will be closed. Contact R1 is locked until you press the RESET
button. If value exceeding Imax, the R1 contact doesn'treact to the RESET button.

Imax

power supply 230V AC
contact 2x separated [1xNO/NC]
R1 and R2 load current 2x8A
1-2 current measuring input <5A
switching current - adjustable

Imin 0.02+1A

Imax 0.5+5A
return hysteresis 10%
T1 and T2 activation time - adjustable 0+20sec
return time 0.5sec
power consumption 0.4W
working temperature -25+50°C
terminal 2.5mm? screw terminals
dimensions 3 modules (52.5mm)
mounting on TH-35 rail
protection level P20

[

Imin

R1

| I NS B
After crossing the Imin contacts R1 and R2 will close. After crossing the threshold
of ImaxR1 contact willopen and R2 contactis closed.

D
Imax ﬂ
\min N\ I \
r2 _.-__
RESET . l ) ..

After crossing the Imin the R1 contact will be closed. After crossing the threshold
of Imax the R2 contact will be and R1 contact is opened. Contact R1 and R2 are locked
until you press the RESET button. If a value exceeding Imax, the contact R2 doesn't

reactto RESET.
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Chapter 27. Current relays

EPM-621 PrOWER UPTAKE DIRECTION (DRAWN/RETURNED) RELAY

PURPOSE

from the network, returned to the network, orin both directions.

FUNCTIONING

Operation mode and activation threshold value are set using the switches. The relay has 4 modes of operation:

Mode selection:

* ON - test mode (output relay activation)
* EXP - control of power returned to the network (flow direction Receipt -> Source)

*IMP - control of the power drawn from the network (flow direction Source -> Receipt)
*|/E - power control regardless of the direction of the flow
After exceeding the preset value of the power the contact will be closed (pos. 11-12). Power drop below the set threshold will automatically open

contact (pos. 11-10).

EPM-621 is a bi-directional active electricity meter for single-phase network. It is used for signaling the exceeding of set level of power drawn

CTTRET power supply 80+265V AC
h contact separated 1xNO/NC
iﬁ Lin Lout load current <16A
current measuring circuit Im <16A
"ﬂl- ' measuring range 0+2kW
IMP EXP > .

g 4 6 return hysteresis 5%
o = activation time 1sec
i return time 1sec

W = 3e—N .
ﬂ._ power consumption 0.8W
b s working temperature -15+50°C
Sl _/I»_ 10 terminal 2.5mm? screw terminals
== 11 dimensions 1 module (18mm)
= 12 mounting on TH-35 rail
L protection level 1P20

ON IMP EXP I/E
threshold
p DRAWN / kWh+
RETURNED kWh-
threshold

—n I

SUPPLY

N

RECEPTION

ALARM

& )

L

117



Section VIII. Current protection

28. MICROPROCESSOR-BASED RELAYS FOR ELECTRIC MOTORS

EPS-D
PURPOSE

The EPS-D is intended as a safety device for 3-phase electric motors. It is extremely efficient for expensive applications where reliability
is essential, like for pumps, hydrophores, elevators, transporters, hoists, fans, centrifuges, compressors, etc.

FUNCTIONING

The relay controls loads for all phases. Based on the values preset by the user, as well as the actual current consumed by the motor,
the operation of the motor is analysed by the relay's CPU. By comparing the operation of the motor in question with model characteristics
stored inthe CPU, the device detects all defects very quickly and accurately, and immediately switches off the motor.

SECURITY FEATURES
* thermal protection
* protection against idle operation and dry run (undercurrent protection)
* protection against mechanical overload
* protection against fan stall
* protection against frequent restarts
* protection against phase collapse
* protection against phase sequence switch
* protection against load unbalance
* protection against earth fault

OPTIONAL SECURITY FEATURES

* GAINST SHOCK (an additional Ferranti transformer enables efficient protection within the range of 1 ) |
30 mA 500 mA. L2 >
Response time: approx. 100 msec). L3 A i
ADDITIONAL FEATURES 1 i| 1 i| |: ]
* motor load preview
* message concerning the cause of protection activation B s
* motor's thermal memory e b
LEal
EPS-D
The relay's LCD screen shows an actual current value for a single, selected phase. This is available |:|
in absolute (A) or relative (%) values in relation to the set current value In. additionally, the device B B
displays the scope of the measured current by means of characters (1 >105% In), (I<95% In), (95% In | - e —
105% In). The relay measyres the real current value up to and including the 7th harmonic. R NRRRRR
The measurement accuracyis 1%. ‘ L
! N
L
. Setting AL
Version range
3 to cooperating
5A 1:5A with current transformer A2
20A 5+25A - \ L
EPS-D
100A 20+100A m L 13 M
~
ESC ~
& 3%
S
000000000
? power supply 160242V 50/60 Hz
main circuits insulation voltage 690 V~
contact overload (AC-15) 2A
effective current unbalance >30%
delay at phase decay and unbalance 4sec
cable diameter max @14
terminal 2.5mm? screw terminals
dimensions 72x59x88mm
weight 385g
mounting on TH-35 rail
N L protection level P20
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Chapter 29. Fuse modules

29. FUSE MODULES

PURPOSE

Fuse modules serve as a security device for electric receivers against currentincrease over the nominal current value for the secured receiver.

FUNCTIONING
Fuse actuation (blowing of fuse link) is signalled by a red LED.

BZ' 1 One-socket

g &

g . L/+ N/-

r Fuse link
@ e @5x20

| G1

i_ I| ' 11 3 R1
1o i

e R
. | L/+ N
a
. - |10 EGZ 12 :]RZ

g5

L+ N/- 9 Exchange fuse link )
; 1 S 5 R1
i hl . e ] -
=
® L M- ATTENTION!
» 9 102 1y R2
b —F—F= |} The product range of F&F fuses are fast (S) and delayed
a1 (T) with valuesinthe field of 0.1A+ 6.3A.
‘ L/+ N/-
e
.? l7 & R3

BZ-4 Four-socket fuse

fuse link #5x20mm

voltage 250V AC/DC
current <6.3A
| L ] L/+ N/- L+ N/- terminal 2.5mm? screw terminzils
working temperature -25+50°C

nhs— 1.8 R1 3 2 4 R2 dimensions
T 1 1 Bz-1, BZ-2, BZ-3 1 module (18mm)
. . Bz-4 2 modules (35mm)
3 L N/- mounting on TH-35 rail
b ‘ L+ N/ f+ / protection level IP20

S s 68 R3 l7 & R4
B
L
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Section IX. Power supply

30. ELECTRIC SUPPLIERS AND TRANSFORMERS

ZS-1 + 7ZS5-6 12w TRANSFORMER-BASED

l..',-.-v...l.!-ﬁm-u'mlv Type Output voltage Current input voltage 230‘1/2'“\;/:
output power

) 7g.2 251 2V DC 2A pulsation <3mV RMS

e m—' Z5-2 12v DC 1A working temperature -10+40°C

EASILAGE TRANEFORMAL LIRCRVY 75-3 18V DC 0.66A terminal 2.5mm? screw terminals

a2t o E _ dimensions 6 modules (105mm)

e 74 24vDC 0.5A e oo

: [#1u L oTe: weig g

25-5 15vDC 0.8A mounting on TH-35 rail

75-6 48V DC 0.25A protection level 1P20

[IIII] [ 7

With long-term overload a power failure will occur at the output due to the triggering of thermal fuse inside the stabilizer. After cooling, the power unit

will automatically resume working.

Z1-20, ZI-21 12w puLse

h input voltage 100+264V AC
RELL ! output power 12w
.}i current limit Imax=110% lout
Ak CZ
T eying frequency 70kHz
) Z1-20 12v bC 1.0A working temperature -10+40°C
= Z1-21 24V DC 0.5A terminal 2.5mm? screw terminals
i dimensions 1 module (18mm)
ce _2‘ weight 80g
'1'”_ - mounting on TH-35 rail
T protection level IP20
[0
Z1-22, Z1-24 30w puLsE
k 18 e 1
input voltage 100+264V AC
output power 30W
'E? l current limit Imax=110% lout
T Z1-22 12v DC 2.5A minimum overload 0%
= Z1-24 24V DC 1.25A keying frequency 70kHz
(e | working temperature -10+40°C
terminal 2.5mm? screw terminals
= 5 1 dimensions 3 modules (52.5mm)
i ; weight 190g
= | mounting on TH-35 rail
l LR - protection level 1P20
ZI-1 =+ Z1-6  sow PULSE
JERN X (N 094 # IS input voltage 85:264V AC
L . = — _ output power 50W
5 21 5V DC 10A current limit Imax=110% lout.
T M 212 12vDC 4A minimum overload 0%
ZASILAGE IMPULS O Z1-3 18V DC 3A keying frequency 70kHz
T i ' Z1-4 24V DC 2A working temperature -10+40°C
- el CE W =+ 715 15V DC 3.3A terminal 2.5mm? screw terminals
: dimensions 6 modules (105mm)
Z1-6 48V DC 1A weight 190g
mounting on TH-35 rail
(1110 e B protection level 1P20
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Chapter 30. Electric suppliers and transformers

ZT-1+7T7-4

TRANSFORMER-BASED WITH PULSE STABILIZER

pIabEl bl St et s bttt bwle ball ot

Type Outputvoltage Current

— -— ZT1 5vDC 3A
T2 12vDC 2A
ZT4  24vDC 1A

T F T

Z1-61-12
Z1-61-24

60W PULSE

. 'l.]|,|]‘]u_|.,i_ b 'h]lu],]lj_l,li_
B e i
lb% . “\FL‘ . Type Output voltage Current
. g &I B woC Z1-61-12 12V DC 5A
T i, .95 X “‘h qs %
i, L oy, Z1-61-24 24V DC 2.5A
oy R Cexy
P L
PROTECTION

* short circuit - in the case of an overload or short circuit the output voltage is
automatically disconnected. The power supply cyclically attempts to switch on the
power and at the moment the cause of the protection activation vanishes the rated
power voltageis restored.

* overvoltage - cut off the output voltage. Back to normal operation is possible after
switching off and subsequent restoration of the power supply;

* thermal - cut off the output voltage. When the temperature falls to a safe value the
output voltageis restored.

Z1-100-12
Z1-100-24

=l

100W PULSE

AL 4345 U
H il
P —— e MU
""’\":ﬂ_-i;ff - “'\:;__Fh: g ZI-100-12 12V DC 8.3A
i & . s & - Y
B & e B 71-100-24 24V DC 4.15A
i oo e T UEy a

i II:'-"I"i_'FITIIII LT 4

PROTECTION

* short circuit - in the case of an overload or short circuit the output voltage is
automatically disconnected. The power supply cyclically attempts to switch on the
power and at the moment the cause of the protection activation vanishes the rated
power voltageis restored;

* overvoltage - cut off the output voltage. Back to normal operation is possible after
switching off and subsequent restoration of the power supply;

* thermal - cut off the output voltage. When the temperature falls to a safe value the
output voltageis restored

input voltage Uin
output power
current limit
minimum overload
keying frequency
working temperature
terminal

180+264V AC

25W

Imax=110% lout.

0%

52kHz

-10+40°C

2.5mm? screw terminals

dimensions 6 modules (105mm)
weight 742g
mounting on TH-35 rail
protection level 1P20
input voltage 180+264V AC
output power 60W
efficiency 87%
starting current 40A (230V AC)
leakage current 1mA (230V AC)
stabilization of the output voltage
at the change of the output voltage +1%
at the change of the output current +1%
voltage adjustment range
Z1-61-12 10.8+13.8V
Z1-61-24 21.6+28.0V
pulsation and noises
71-61-12 240mVp-p
71-61-24 360mVp-p
overload 120+180% lout
overvoltage protection threshold
Z1-61-12 18+23V
Z1-61-24 36+45V
thermal protection threshold 135+165°C
working temperature -20+50°C
terminal 2.5mm? screw terminals
dimensions 4.5 module (78mm)
weight 270g
mounting on TH-35 rail
protection level 1P20
input voltage 180+264V AC
output power 100W
efficiency 88%
starting current 40A (230V AC)
leakage current 1mA (230V AC)
stabilization of the output voltage
at the change of the output voltage +1%
at the change of the output current +1%
voltage adjustment range
Z1-100-12 10.8+13.8V
Z1-100-24 21.6+28.0V
pulsation and noises
ZI-100-12 240mVp-p
Z1-100-24 360mVp-p
overload 110+160% lout
overvoltage protection threshold
Z1-100-12 18+23V
Z1-100-24 30+40V
thermal protection threshold 135+165°C
working temperature -20+50°C
terminal 2.5mm? screw terminals
dimensions 6 modules (100mm)
weight 310g
mounting on TH-35 rail
protection level 1P20
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Section IX. Power supply

Z1-75-12 / Z1-120-12 / ZI-240-12 puLSE INDUSTRIAL POWER SUPPLIES

«F&fF»

Dimensions

«FafF»

Weight

Type Power Current
[W] [A]
Z1-75-12 75 6.25
Z1-120-12 120 10.0
Z1-240-12 240 20.0

[mm]
130x57x115
130x67x115
130x127x115

[g]

530
670
960

input voltage

Z1-75-12 100+240V AC

Z1-120-12 100+240V AC

Z1-240-12 180+264V AC
frequency 50+60Hz
output voltage 12v DC
current overload 150%/3min.
minimum overload 0%
keying frequency 100kHz
input/output breakdown voltage 3kv
power indication green LED
signalling overload/overvoltage red LED
working temperature -10+70°C

cooling
terminal
mounting
protection level

gravitational

4.0mm? screw terminals
on TH-35 rail

P20

DC OK green LED indicates the correctness of the output power. The power supply has an internal short circuit, overload, overvoltage and

temperature protection.

Z1-60-24 / Z1-120-24 / ZI-240-24 puLsE INDUSTRIAL POWER SUPPLIES

- -_L"". 'Jr‘ .-

® R e

e R D g,

boWia W

Current

Rl =i VR BT

Regulacja

€T
e
I A0 e e g e e

[A]

Z1-60-24 60 25
Z1-120-24 120 5.0
Z1-240-24 240 10.0

wyj. [V]
22:27V
22:28V
22:28V

Efficiency Dimensions Weight
[%] [mm] [g]
84 130x50x90 485
87 130x75x90 630
86 130x110x90 1040

input voltage
frequency
starting current
leakage current
output voltage

voltage adjustment range

voltage tolerance
current overload
minimum overload
efficiency

keying frequency

input/output breakdown voltage
input/PE breakdown voltage
output/PE breakdown voltage

isolation resistance

90+264V AC/120+370V DC
47+63Hz

<35A
<3.5mA/240V AC
24V DC

22+28V DC

+1%

150%/3min.

0%

86%

100kHz

3kVv

1.5kv

0.5kV
100MQ/500V DC

short-circuit/overload/overvoltage

/temperature protection

power indication

signalling overload/overvoltage

working temperature

humidity (non-condensing)

MTBF
vibration

cooling
terminal
dimensions
mounting
protection level

green LED

red LED
-10+70°C
95%RH
>188000h 25°C
10+500Hz,

2G 10min./1cycle 60min. (x,y,z)

gravitational

4.0mm? screw terminals
130x75x90 mm

on TH-35 rail

P20

The power supply has an adjustment knob [Adjust] for adjusting the output voltage in the range 22+27 V. Green LED DC OK indicates the
correctness of the power supply at the output. Red LED indicates current overload or overvoltage at the outputs. The power supply has aninternal
short-circuit, overload, overvoltage and temperature protection.
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Chapter 30. Electric suppliers and transformers

Z1 10-12P PuLSE, FOR FLUSH-MOUNTED BOX

<F<F-RRLEET

;;_:':;‘.’;’[:"'- CE ‘/E

By

o i
=" T

Lo 4
PROTECTION

* overload - in the case of an overload or short circuit the output voltage is automatically
disconnected. The power supply cyclically attempts to switch on the power and at the
moment the cause of the protection activation vanishes the rated power voltage is
restored;

* thermal - cut off the output voltage. When the temperature falls to a safe value the
outputvoltageisrestored.

Z1-11 = Z1-14 puLSE STABILIZER

Eisse 0 |

s ! Type Input voltage Output voltage Current

_, = ZI-11 8:28V AC / 1237V DC 5V DC 3A
Z1-12 12+28V AC/ 16+37V DC 12v DC 3A
_”“ =" CEH Z1-13 18+28V AC / 22+37V DC 18V DC 3A
Z1-14 24+28V AC / 28+37V DC 24V DC 3A

i e

E?

[_ vlm [ T I

TR-08 / TR-12 / TR-24 MAINS TRANSFORMER

PURPOSE

input voltage 180+264V AC
output voltage 12V DC
output power 10w
efficiency 82%
starting current 40A (230V AC)
leakage current 1mA (230V AC)
stabilization of the output voltage

at the change of the output voltage +2%

at the change of the output current +3%
overload 140+160% lout
thermal protection threshold 135+150°C
working temperature -20+35°C

terminal
dimensions
mounting
protection level

input voltage
output current
current limit
minimum overload
keying frequency
working temperature
terminal
dimensions
weight

mounting
protection level

2.5mm? screw terminals
@54 (048x43mm), h=25mm

in flush mounted @60
P20

10+28V AC/DC
3A

Imax=110% lout
0%

52kHz

-10+40°C

2.5mm? screw terminals

3 modules (52.5mm)
150g

on TH-35 rail

1P20

Application: power supply of electrical and electronic devices which do not require a stable and properly filtered supply voltage, regardless

of mains voltage fluctuations.

ThE '_'.-“.nt"'-1
1O — 10 S—
B . S Type Outputvoltage Current Power
ol o x| TR-08 8V 1A 8VA
P I“.=. e | TR-12 12V 0.66A 8VA
EERH A & TR-24 24V 0.5A 12VA

[18 _l

e . '|ﬂ;t i l

ATTENTION!

The transformer systemis enabled PTC thermistor overcurrent protection.

input voltage
efficiency
working temperature
terminal
dimensions

TR-08

TR-12

TR-24
weight

TR-08

TR-12

TR-24
mounting
protection level

230V AC
85%
-10+40°C

2.5mm? screw terminals

2 modules (35mm)
3 modules (52.5mm)
3 modules (52.5mm)

271g
325g
433g
on TH-35 rail
1P20

ECH-06 RESERVE DC POWER MODULE (with battery charger 1.3 + 7.2 Ah)

ECH-06 module along with an external gel battery with a nominal voltage of 12 V is the secondary power supply for receivers with a supply

voltageintherange of 9+30V DC.

———
1 o o
- 1 13
] Uour ot —_ /
| -
l-ill- 3 b + ° :-)
o
10 o R
I
: Y
12 — g+
11 )
B g ACU 1
e Uacu .lct’Jlll
. b — Q

supply voltage / charging Uin

output voltage Uout

output load current Uout
supported battery capacity

battery voltage max
charging current

power supply cut-off threshold

power consumption
terminal
dimensions
mounting
protection level

18+30V DC

(Uin 0.5V DC / Uacu 0.5V DC)

<3A
1.3+7.2Ah
13.8V DC
<0.35A
<10.5V DC
<1w

2.5mm? screw terminals

1 module (18mm)
on TH-35 rail
1P20
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Section IX. Power supply

31.

POWERS SUPPLY AND MULTIMETERS

SIGNAL LAMPS

LK-712

PURPOSE
Designed to optically signal the presence of voltage in a electrical circuit.

ONE-PHASE

|
| Fef |
- f~ +/~
o LK-712 G 1xgreen LED
n:=_ LK-712 Y 1xyellow LED
e 1 2 LK-712 R 1xred LED
! | LK-712 B 1xblue LED

colour of LED

Order labelling method: LK-712 B %9+130V supply voltage
|

LK-713

PURPOSE

THREE-PHASES

Designed to optically signal the presence of voltage in the three-phase electrical network.
The presence of voltage in a phase is signalled by the green LED in the circuit of each phase.

[
[ FF ] Li/6 _®_
. [
f_ LK-713 G 3xgreen LED
i LK-713 Y 3xyellow LED
o - L2/9 Qi) —4/N LK-713 R 3xred LED
e LK-713 K yellow-red-green LEDs
[EX]

- L3/7—®—

Order labelling method: LK-713 _K}— colour of LEDs

LK-714

PURPOSE

TWO ABILITY TYPE

power supply (made in one range only)

signalling of supply
power consumption
terminal

working temperature
dimensions
mounting

protection level

power supply

rated current

power consumption
voltage signalling
terminal

working temperature
dimensions
mounting

protection level

Designed to optically signal the ability of receivers, for example: work - break, opened - closed, ect.

It has two separated signal circuit: green LED and red LED.

Order labelling method: LK-714 130+260V}|— supply voltage

power supply (made in one range only)

states control

5+10V AC/DC
10+30V AC/DC
30+130V AC/DC
130+260V AC/DC
1xLED @5

0.8W

2.5mm? screw terminals
-25+50°C

1 module (18mm)
on TH-35 rail
P20

3x230V+N

1.7mA

1.1W

3xLED @5

2.5mm? screw terminals
-25+50°C

1 module (18mm)

on TH-35 rail

1P20

5+10V AC/DC
10+30V AC/DC
30+130V AC/DC
1304260V AC/DC
1xgreen LED @5
1xred LED @5

power consumption 0.8W
terminal 2.5mm? screw terminals
working temperature -25+50°C
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level P20
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Chapter 31. Powers supply and multimeters

VOLTAGE INDICATORS

PURPOSE

Voltage indicators are devised to continually measure the value of the voltage in a single-phase or three-phase network.

StUPKOWE
WN-711  one-pHASE INDICATOR
WN-723  THREE-PHASE INDICATOR PR
WN-711 230V AC
WN-723 3x250V+N
voltage indicator
m L WN-711 11xLED
] . - WN-723 3x(11xLED)
13 indicator range 205+245V
el ' 2 ? scale 5V
4 reading accuracy 2.5V
| 1] 2[3]4 1[2[3]4 power consumption 0.8W
B terminal 2.5mm? screw terminals
e WN-711 WN-723 working temperature -25+50°C
WHAH dimensions
WN-711 1 module (18mm)
| WN-723 2 modules (35mm)
mounting on TH-35 rail
protection level 1P20
DIGITAL
DMV-1 DMV-1 truerms ONE-PHASE INDICATOR
DMV-3 DMV-3 TruerRMs THREE-PHASE INDICATOR
power supply 100+300V AC
Ciaane Lineee supply frequency 45+55Hz
indicator range 100+300V
Ne— o N —_—— o indication accuracy
]m——-——. . | 3 DMV-1 1%
— a T DMV-3 1%
I | DMV-1 True RMS 0.5%
m 3[4]s5]6 3[4]5]6 DMV-3 True RMS 0.5%
display for one phase 3xsegment LED 10x6mm
l = . o DMV-1 DMV-3 power consumption 4w
e — - working temperature -25+50°C
terminal 2.5mm? screw terminals
L dimensions 3 modules (52.5mm)
mounting on TH-35 rail
protection level 1P20

FUNCTIONS

* phase voltage measurement

* measuring circuit is also a device supplying circuit

* indicators with True RMS marking, equipped with RMS value converter, give proper voltage value for deflected runs

DIGITAL PANEL

DMV-1T  ONE-PHASE INDICATOR

power supply 230V AC
_ indicator range
DMV-3T  THREE-PHASE INDICATOR Ll n—
DMV-3T 3x12+400V
indication accuracy 1%
N— e display
3 DMV-1T 4xsegment LED 14x8mm
N U LN ou T DMV-3T 3x (4xsegment LED 14x8mm)
| | | | I | power consumption 3W
1[2]3]4 HE 3]4]5]s6 working temperature -5+50°C
terminal 1.5mm? screw terminals
DMV-1 DMV-3 dimensions
DMV-1T 72x72x92mm
DMV-3T 96x96x92mm
mounting hole
DMV-1T 66x66mm
DMV-3T 92x92mm
protection level P20
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Section IX. Power supply

CURRENT INTENSITY INDICATORS

PURPOSE
Currentintensity indicators are devised to continually measure the value of the currentin a circuits of single-phase or three-phase network.

DIGITAL
DMA-1 DMA-1 true rRms ONE-PHASE INDICATOR
DMA-3 DMA-3 True RMS THREE-PHASE INDICATOR

* independent current measurement for each phase

* indicators with True RMS marking, equipped with RMS value converter, give proper ff;ﬁ; ;fepqpuhéncy 100'223;’5‘:.5
voltage value for deflected runs current max

direct measurement 20A
indirect measurement 5A
R A X N Linmes max temporary overload 40A (<1sec)

3 indication accuracy
— L—— 12 DMA-1 1%
—— 0 LN DMA-3 1%
[m——ﬂﬂl | | T T DMA-1 True RMS 0.5%
m 2 1[2[3]a[5]6 1234516 : DMA-3 True RMS 0.5%
o display for one phase 3xsegment LED 10x6mm
DMA-1 DMA-3 power consumption 4w
[ i - - 718]9 [718]9] working temperature -25+50°C
—— P — | | | | terminal 2.5mm? screw terminals
‘ ‘ v Ly dimensions 3 modules (52.5mm)
mounting on TH-35 rail
protection level 1P20

DMA indicators are intended for current transformers with a rated secondary current of 5A. The current range for these transformers
isfrom 25to 1000/5 A.

The primary value of the transformer's current specifies the maximum measured current and the actual current value displayed by the indicator.
The DMA-120A and DMA-3 20A are intended for direct measurements (without transformers applied) within the range of 0+20 A.

Order labelling method:

INDIRECT MEASUREMENT (with transformers applied) DIRECT MEASUREMENT (without transformers)

DMA- [X][Y]/5A[Z] DMA- [X] 20A
True RMS | True RMS |
Primary value of the transformer's current: | One-phase: 1 |
25, 30, 40, 50, 70, 75, 80, 100, 120, 125, 150, | Three phase: 3

160, 200, 250, 300, 400, 500, 600, 700, 750,
800, 900, 1000.

One-phase: 1
Three phase: 3
Example: Example:
* DMA-1 150/5A a one-phase device for 50/5A transformer, measurement range * DMA-120A - one-phase up to 20A, measurement range 0+20A, without TrueRMS
at0+50A, no TrueRMS; *DMA-3 20A TrueRMS - three-phase up to 20A, measurement range 3x0+20A, with TrueRMS

* DMA-3 150/5 A TrueRMS a three-phase for 3x150/5A transformers, measurement
range at3x0+150A, incl. TrueRMS.

DIGITAL PANEL

DMA-1T ONE-PHASE INDICATOR
DMA-3T THREE-PHASE INDICATOR

* direct measurement 0+5A

* indirect measurement using current transformers power supply 230V AC
* . indi f | . h b h current of direct measure
settmg indicator to proper current transformer values using three buttons on the for single phase max 5A
indicator's front current of indirect measure max depended on applied

* indirect measurement using current transformers in standard current work with . BTG (ETE AT
possible type of current

1+9000/5A range. . transformer to connect 1+9000/5A
: indication accuracy 1%
LN display

0+5A DMA-1T 4xsegment LED 14x8mm
DMA-3T 3x (4xsegment LED 14x8mm)
HERE 4 power consumption 3W
DMA-1 working temperature -5+50°C
terminal 1.5mm? screw terminals

dimensions
I T P B DMA-1T 72x72x92mm
DMA-3T 96x96x92mm

|L T |O+5A| | 0+5A| l0+5A| mounting hole

DMV-1T 66x66mm
ill, Ii, Ii, Ii, Ii, Il, Ii DMV-3T 92x92mm
DMA-3 protection level 1P20
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Chapter 31. Powers supply and multimeters

MULTI-FUNCTION DIGITAL INDICATORS NETWORK PARAMETERS VALUES

DMM-1T oONE-PHASE TYPE

1] [2][3] ITITT

* independent current measurement for each phase

* direct measurement 0+5A

* indirect measurement using current transformers in standard current work with 1+9000/5A range
* setting indicator to proper current transformer values using three buttons on the indicator's front
* phase voltage and phase to phase voltage measurement

* phase frequency measurement

DMM-A4T

THREE-PHASE TYPE

* independent current measurement for each phase

* direct measurement 0+5A

* indirect measurement using current transformers in standard current work with 1+9000/5A range

* setting indicator to proper current transformer values using three buttons on the indicator's front

* phase voltage and phase to phase voltage measurement

* phase frequency measurement

* selection of indicated voltage and frequency values for a single phase using button on indicator's front

DMM-5T

FOUR-QUADRANT ELECTRICITY MEASUREMENT

f3 2 11 N 3B I 2 12

VOLTAGE INPUTS CURRENT INPUTS

MEASURING INPUTS

SUPPLY

power supply 230V AC
current of direct measure max
for one phase 5A

current of indirect
measure max
possible type of current

depended on
applied current transformer

transformer to connect 1+9000/5A
voltage range measured 12+400V AC
frequency range measured 10+100Hz
indication accuracy 1%z+1digit
display 3x (4xsegment LED 8x14mm)
power consumption 3VA
working temperature -5+50°C
terminal 1.5mm? screw terminals
dimensions 96x96x92mm
mounting hole 92x92mm
protection level P20
power supply 230V AC
current of direct measure max

for one phase 5A

current of indirect
measure max
possible type of current

depended on
applied current transformer

transformer to connect 1+9000/5A
voltage range measured 12+400V AC
frequency range measured 10+100Hz
indication accuracy 1%+1digit
display 4xsegment LED 5x9mm
power consumption 3VA
working temperature -5+50°C
terminal 1.5mm? screw terminals
dimensions 96x96x92mm
mounting hole 92x92mm
protection level P20

THREE-PHASE NETWORK ANALYZER with MODBUS RTU communication

power supply 85+264V AC/DC
voltage measurement

rated voltage 400V AC (L-N); 693V AC (L-L)

AC/DC
85~246V

FUNCTIONS

* Direct or indirect measurement of the phase currents
* Direct or indirect (>230/400V) measurement of phase and interphase voltages

* Frequency measurement.

* Measurement of active, reactive and apparent power

* Minimum and maximum values
* Measurement of the power factors

RS-485

* Four-quadrant measurement of both drawn and returned energy

* Measurement of electric energy in 4 tariffs
* Monthly energy settlement

* Pulse output of OC (open collector) type for energy indicators
* Communication with external devices via RS-485 port and MODBUS RTU protocol

A

EQ-

ENERGY METER

(PULSE OUTPUT)

& OB - D DD DD BB
N L PE PE B

EQ+ EBP+

frequency 45+55Hz

network three-phase, 3- or 4-wire
measuring range 3+120% Un
current measurement

rated current SA

measuring range 0.5+120% In
communication protocol

interface RS-485

protocole MODBUS RTU

speed 2400/4800/9600/19200/38400bpsec
display monochrome LCD

power consumption <8VA
working temperature -20+60°C
terminal 1.5mm? screw terminals
dimensions 95x95x85mm
mounting hole 90x90mm
protection level 1P20
11234 678|910
1% 11 [12*[ 12 |I3*| I3 | N |L1|L2|L3
EEE
LILIL S =+
0 f"‘“. f""?
|
= 00
E1
E2
E3
N-
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Section IX. Power supply

32. INVERTERS AND SOFTSTARTS

PURPOSE

Inverters are electronic group of frequency converters are designed for smooth speed control of asynchronous three-phase motors.

FA-1LX / FA-3HX

KEY FUNCTIONS

* The design of the inverter is based on a powerful 32-bit DSP processor and ensures fast and
effective implementation of advanced algorithms of asynchronous three-phase motor control.

* Ability to work in a speed control mode or torque control mode.

* Motor control based on vector control (both sensorless and speed-loop feedback) and control
based on the freely programmable V/F characteristics.

* Automatic slip compensation and a large starting torque (up to 180% at a frequency of 0.25 Hz).

* Multi-function control panel connected to the inverter on a "hot-plug" basis with the ability of
simultaneous storage of up to four sets of parameter settings and function to easily transfer
settings from one inverter to another.

* PLC mode - the ability to program up to seven steps executed once or periodically by the
inverter. For each of the steps, you can determine the speed, acceleration time, and duration.

* Great flexibility for programming the inputs and outputs of the inverter, both analog and digital.

* Built-in RS-485 communication module with Modbus RTU protocol support that allows you to
plug the inverter into industrial grids and to remotely control, monitor and configure the
inverter

TYPES
Inverter Input Input Output Output Motor power  Length Width Height
type voltage current voltage current
FA-1LX007 1x230 8.2 3x230 4 0.75 185 120 165
FA-1LX015 1x230 14.0 3x230 7 1.5 185 120 165
FA-1LX022 1x230 23.0 3x230 10 2.2 220 150 182
FA-1LX040 1x230 35.0 3x230 16 4.0 285 180 200
FA-3HX007 3x400 4.3 3x400 2.5 0.75 185 120 165
FA-3HX015 3x400 5.0 3x400 3.8 1.5 185 120 165
FA-3HX022 3x400 5.8 3x400 5.1 2.2 185 120 165
FA-3HX040 3x400 10.5 3x400 9.0 4.0 220 150 182
FA-3HX055 3x400 14.6 3x400 13 5.5 220 150 185
FA-3HX075 3x400 20.5 3x400 17 7.5 285 180 200
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Chapter 32. Inverters and softstarts

INPUTS/OUTPUTS DESCRIPTION
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Section IX. Power supply

SPECIFICATIONS

Function Technical data

Power supply

FA-1LX

1-phase

Voltage and frequency

1x 230 V (£10%), 50/60 Hz (£5%)

Output voltage

3x 230V (for 230 V supply)

FA-3HX

3-phases

Voltage and frequency

3x 400 V (+10%), 50/60Hz (+5%)

Output voltage

3% 400 V (for 400 V supply)

Output frequency

0.00+3200 Hz (U/f control)
0.00+300.0 Hz (vector control)

V/F Control characteristics

1) Constant torque characteristics

2) Characteristics of the reduced torque

3) Characteristics of the torque set by the user
4) Vector control (sensor and sensorless)

Starting torque

18.0% for 0.50 Hz

The dynamics of speed control

1: 100

The stability of the output speed

+0.5%

Torque boost

In this mode V/F control - automatic or user definied

Acceleration / deceleration

Linear or by programmed curve S
Maximum acceleration and braking - 6500 sec

Accuracy frequency reference

Digital frequency reference: 0,01 Hz (f<100Hz), 0,1 Hz (>100 Hz);
Analog frequency reference: 1% of maximum frequency

Overload

1) 150% rated current for 1 minute
2) 200% rated current for 0.1 sec

Motor slip compensation

In this mode V/F control can automatically compensate for the slip

Security

Security of inverter

1) Before too high or too low supply voltage

2) Prior to exceeding the maximum current

3) Before the load is too high

4) Before losing speed and stall

5) Within the current to ground

6) Prior to excessive overheating inverter

7) In addition, the inverter is protected against communication errors or incorrect
feedback signal

Safety switch

Can be programmed as input or button on the safety switch causing immediate image voltage
of the inverter output

Security settings

Possibility to secure the set the inverter to use a PIN

Error deleting

You can set both automatic and manual reset errors

Braking

DC braking and using an external braking resis

tor

6 digital inputs

1) Trigger inputs for both low level (COM) and high (+24V)

2) A large freedom of programming functions.Among other things, running back and forth,
trying to run back and forth, safety switch, reset, multi-speed control, motor potentiometer,
change of acceleration and deceleration, pulse input and more.

2 analog inputs

1) They can workboth as input voltage (0+10 V) and input current 0+20mA (software,
you can set the range of 420 mA)

2) The analog inputs can be used to ask frequency and time, and to cooperate
with PID controller

2 analog outputs

1) They can workboth as a voltage output (0+10 V) and output current 0+20mA
2) Analog outputs can be programmed to indicate:

Set point and actual frequency

. Voltage output current

DC voltage on the track

Temperatures IGBT power amplifier

Power output

Engine speed

Drive torque

™o a0 oo

2 transistor outputs

1) Fast pulse outputs (max. frequency 100 kHz) Possible signalling:
a. Desired frequency
b. Actual frequency
c. The current values
d. Output voltages
e. DC voltage on the track
f. Temperatures power amplifier
g. Output power
h. Engine speed
i. Output torque
2) Overload of transistor - max. 20 mA / 27 V
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Chapter 32. Inverters and softstarts

1) Fast pulse outputs (max. frequency 100 kHz) Possible signalling:
a. Desired frequency
b. Actual frequency
c. The current values
Te) 2 transistor outputs d. Output voltages
e. DC voltage on the track
f. Temperatures power amplifier
g. Output power
h. Engine speed
i. Output torque
2) Overload of transistor - max 20 mA / 27 V

1) Overload of contacts 5 A/250 V AC or 5A/ 30 V DC
1 relay output 2) Extensive programming output function
(signalling 34 different states of the inverter)

1) Wide range speed refernce, including taking into account different combinations of digital inputs, analog inputs,
potentiometer and buttons on the control panel, pulse inputs and motor potentiometer

Speed 2) Multi-speed - the possibility of 16 different speed and eight times the acceleration/deceleration

control 3) PLC mode - can define a sequence of eight steps that will be performed by the inverter. For each step, you can determine

the motor speed, acceleration/deceleration and duration step. You can also specify whether the sequence is executed

only once or will be repeated in a loop.

Bulit-in PID increases the ability of the drive to match process requirements. Both the reference and the feedback signal may
be placed in one of the following sources:
1) Control panel (buttons or potentiometer)

PID .
2) Analog inputs
3) Digital inputs
4) Input pulse
Working t " -10°C + 40°C. If the temperature exceeds 40°C, the maximum output current is reduced
orking temperature by 1% with each additional °C
Storage -20+65°C
Humidity Below 90%, without humidity condensation
Environ-
mental
i 0+1000 m
conditions Height
Installation in a vertical position inside the cabinet with good ventilation to the mounting
Assembly plate made of non-combustible material. Mounting must also protect the inverter from
direct sunlight, dust moisture and corrosive or explosive gases.
Ventilation Cooling by natural and forced air flow
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Section IX. Power supply

FA-1L...P

KEY FUNCTIONS

* The design of efficient inverter-based 32-bit DSP processor ensures fast and effective
implementation of advanced control algorithms, asynchronous three-phase motor
* Ability to work in speed control mode or torque control mode.

* Motor control based on vector control (both sensorless and with speed-feedback loop),

and control based on the freely programmable V/F.

* Automatic slip compensation, and a large starting torque (up to 180% at a frequency

of 0.25Hz).

* Multi-function control panel

* Mode PLC - programmable up to seven steps performed once or periodically by the inverter.

For each step, you can determine the speed, acceleration and duration.

TYPES

Inverter

type

FA-1LO07P
FA-1L015P

IN/OUT DESCRIPTION

Power supply
230V

Digital input DI1-DI4
(programmable)

Analog imput Al2
(programmable)

Input Input Output Output Motor power
voltage current voltage current max
Vv A Vv A kw
1x230V 9A 3x230V 4A 0.75kW
1x230V 17.5A 3x230V 7A 1.5kwW
um ©
POWER CIRCUIT L
w3 ©
@ o
CONTROL CIRCUIT

i

T low level (COM)

DI1-DI4 triggered:
com J high level (+24V)

+24

:
1l
JP6

Lack of jumper - 0+10 V DC voltage
Jumper - 0+20 mA DC current

JP4

PATVT g:10v DC
batc] 0+20mADC

DAl

E
g

Analog output DA1
M| (programmable)
O 0+10V DC - max 5mA

(W] 0+20mA - max 250Q

Relay outputs

O (programmable)

max. 250V AC/5A

4 or 24V DC/5A
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Chapter 32. Inverters and softstarts

SPECIFICATIONS

Function Technical data

Power supply

Voltage and frequency

1x230V, 50/60 Hz

Output voltage 3x 230V (for 230 V supply)
Output frequency 0.00+320.0 Hz
1) Constant torque characteristics
2) Characteristics of the reduced torque (3 types)
V/F control characteristic 3) Characteristics of the torque set by the user (8 points)
4) Vector control (sensorless or closed-loop)
V/F control Sensorless vector control
Starting torque 18.0% for 0.50 Hz 18.0% for 0.50 Hz
The dynamics of speed control 1: 100 1: 200
The stability of the output speed +0.5% +0.2%

Torque boost

In this mode V/F control - automatic or user definied

Acceleration/deceleration

Linear or by programmed curve S
Maximum acceleration and braking - 3200 sec

Accuracy frequency reference

Digital frequency reference: 0.01 Hz (f<100Hz), 0.1 Hz (>100 Hz);
Analog frequency reference: 1% of maximum frequency

Overload

1) 150% rated current for 1 minute
2) 200% rated current for 0.1 sec

Motor slip compensation

In this mode V/F control can automatically compensate for the slip

Security

Security of inverter

1) Before too high or too low supply voltage

2) Prior to exceeding the maximum current

3) Before the load is too high

4) Before losing speed and stall

5) Within the current to ground

6) Prior to excessive overheating inverter

7) In addition, the inverter is protected against communication errors or incorrect feedback
signal

Safety switch

Can be programmed as input or button on the safety switch causing immediate image voltage
of the inverter output

Security settings

Possibility to secure the set the inverter to use a PIN

Error deleting

You can set both automatic and manual reset errors

Braking

DC braking

4 digital inputs

1) Trigger inputs for both low level (COM) and high (+24V)

2) A large freedom of programming functions - it is possilble to assign to the terminals
68 different functions. Among other things, running back and forth, trying to run back
and forth, safety switch, reset, multi-speed control, motor potentiometer, change
of acceleration and deceleration, pulse input and more.

1 analog input

1) They can workboth as input voltage (0+10 V) and input current 0+20mA (software,
you can set the range of 4:20 mA)

2) The analog inputs can be used to ask frequency and time, and to cooperate
with PID controller

1 analog output

1) They can workboth as a voltage output (0+10 V) and output current 0+20 mA
2) Analog outputs can be programmed to indicate:

a. Set point and actual frequency

b. Voltage and output current

c. DC voltage

d. Temperatures IGBT power amplifier

e. Power output

f. Engine speeds

g. Torque drive

2 transistor outputs

1) Overload of contacts 5 A/250 V AC or 5 A/30 V DC
2) Extensive programming output function (signalling 34 different states of the inverter)
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Section IX. Power supply

FA-3X...

KEY FUNCTIONS

* The design of the inverter is based on a powerful 32-bit DSP processor for fast and
effective implementation of advanced control algorithms for asynchronous three-

phase motor.
* Option to work in speed control mode or driving torque control mode.
* Motor control based on the sensorless vector control and control by freely

programmable V/F characteristic.
* Automatic slip compensation and a large starting driving torque (even up to 180%

atafrequency of 0.5 Hz).
* PLC mode — option to program up to sixteen steps carried out once or periodically

by theinverter.
Foreach of the steps, you can determine the speed, acceleration time and duration.

* High programming freedom for inverter inputs and outputs, both analog and digital.

TYPY

Input Input Output Output Motor power
- voltage current voltage current max
\') A \") A kW
FA-3X110 3x400V 26A 3x400V 25A 11kW
FA-3X150 3x400V 35A 3x400V 32A 15kW
FA-3X220 3x400V 47A 3x400V 45A 22kW

Inverter

Length

]

ARAALRLRERERES
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Chapter 32. Inverters and softstarts

CONTROL PANEL

Control panel is detachable from the main body of the inverter.
This allows for external mounting on the cabinet door for quick access to settings and adjust the parameters of the inverter.

IN/OUT DESCRIPTION

Power supply

3x 400V

DI1-DI4 Digital inputs

DI5-DI8 Digital inputs

2as
-'u =
= @
L
l i~ M
Ll
8 $

onal components

Analog outputs DA1 and DA2
(programmable)
0-10V DC - max. 5mA
0-20mA - max. 250Q

DCsupressor  Braking resistor ~ Opti
5 5 2
.. F P+ =]
L1 e T B e (3 RL
B T TP B
e POWER CIRCUIT
L —— T BT
R
-
— I n
3 o CONTROL CIRCUIT
3 de
£ 4z :'3 e E.- it DI1-DI4 triggering:
g - ] -2) -
G | i Loy 16 (3-2) - COM level (default)
g - o CEH 16 (1-2) - 424V level
=3 o i e
1
U  —
I 1
—————————————H i <1
1 | praes:
___________________ oy
L e | encoder card
T ._':_
X - JE
1-"'-' 1
o 15 LE M °
i 5 E 2 8
o 3 wn
:‘é 1o g
£ DIS-DI8 triggering: I
& 15 (3-2) - COM level (default)
g | 15 (1-2) - +24V level
2 | —L
! =
| P nign
| LR
| ii
| [ ¢ ] e

‘K ik
0 Lew s
gﬁ o I'L- L

) £,

g3 o
»g .
© £ ——
Z¢c
~ &
<s ® A
o e
<

| Voltage 0-10V DC

;T s

Current 0-20mA DC

Voltage 0-10V DC
Current 0-20mA DC

Transistor outputs SPA and SPB
(programmable)
max. 24V DC/50mA

Relay outputs T1 and T2
(programmable)
max. 250V AC/5A or 24V DC/5A
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Section IX. Power supply

SPECIFICATIONS

Function Technical data

Power supply | Voltage and frequency 3% 380+415V (+10%), 50/60Hz (+5%)

Output voltage 3% 380+400V (for zasilania 400V)

0.00+3200 Hz (U/f control)

Output frequenc
P g v 0.00+300 Hz (vector control)

1) Constant torque characteristics
2) Reduced torque characteristics
3) Torque characteristics set by the user
4) Vector control (sensor and sensorless)

V/F control characteristic

Starting torque 180% for 0.50 Hz
Speed control dynamics 1: 100
Output speed stability +0.5%
Torque boost In V/F control mode — automatic or defined by the user

Linear characteristic or in accordance to program curve S.

Acceleration/deceleration . . .
/ Maximum acceleration and deceleration: 6500 sec

Digital frequency reference: 0,01Hz (f<100Hz), 0,1Hz (>100Hz);

Accuracy frequency reference ;
Analog frequency reference: 1% of maximum frequency

1) 150% rating current for 1 minute

Overload 2) 200% rating current for 0.1 sec

Motor slip compensation In V/F control mode, motor slip can be compensated automatically

1) Against too high and too low power voltage

2) Against exceeding the maximum current

3) Against too high load

4) Against the loss of speed and motor stall

5) Against current outflow to ground

6) Against inverter overheating

7) Inverter is additionally protected against communication errors and incorrect

Inverter protection

Protection )
feedback signal

Safety switch Input or button can be programmed'as a safety switch that will immediately cut off

the voltage from the outputs of the inverter

Settings protection Inverter settings can be protected with PIN number

Error deleting Errors can be cleared both manually and automatically

Braking Deceleration using DC and the external braking resistor
1) Inputs activation with both low (COM) and high level (+24 V)

8 digital inputs 2) High programming freedom of various functions: forward and backward gear, trial
forward and backward gear, safety switch, reset, multi-speed control, motopotentio-
meter, acceleration and deceleration time change, pulse input and other

1) They can work both as input voltage (0+10 V) and current inputs (0+20 mA)

3 analog inputs (4+20 mA range can also be programmed)

2) Analog inputs can be used for, among other things, frequency and torque setting and
working with PID regulator.
10

1) They can work both as input voltage (0+10 V) and current inputs (0+20 mA)
2) Analog outputs can be programmed to indicate:
a. preset and current frequency
b. output voltage
2 ana|og outputs C. VOItage on DC bus
d. temperature of IGBT terminal power
e. output power
f. motor rotational speed
g. torque
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Chapter 32. Inverters and softstarts

1) Fast pulse outputs (max frequency: 100 kHz). Indications:
a. preset frequency
b. current frequency
c. electric current value
] d. output voltage
2 transistor outputs e. voltage on DC bus
f. temperature of terminal power
g. output power
h. motor rotational speed
i. torque
2) Transistor load - max 20 mA/27 V

1) Contact load 5 A/250 V AC or 5 A/30 V DC

1 relay output - : o . .
2) High freedom of output functions programming (indication of 34 different inverter states)

1) Wide range of speed settings, including combinations of digital inputs, analog inputs, potentiometer and keys
on control panel, pulse inputs and motopotentiometer

Speed 2) Multi-speed - user can set 16 different speeds and eight times of acceleration/deceleration
adjustment 3) PLC mode - user can define sequences of up to eight steps that will be automatically executed by the inverter.
For each step user can define motor speed, acceleration/deceleration time and the duration of the step, as well
as whether the sequence is to be executed once or in a loop.
Built-in PID regulator increases the ability to match the drive operation to the requirements of the technological process.
Preset value and feedback signal can be entered from one of the following sources:
PID 1) Control panel (keys or potentiometer)

2) Analog inputs
3) Digital inputs
4) Pulse input

Environmental
conditions

-10°C + 40°C. If the temperature exceeds 40°C, then maximum output current is reduced

Working t t
orking temperature by 1% with each additional °C

Storage -20+65°C
Humidity Below 90%, without humidity condensation
Height 0+1000 m

Installation in a vertical position inside the control cabinet with good ventilation and on the
Assembly mounting plate made of non-combustible material. Mounting method must also protect
the inverter from direct sunlight, dust, humidity and corrosive or explosive gases.

Ventilation Cooling by natural and forced air flow
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Section IX. Power supply

PURPOSE

Inverters of the FA-1F series are designed to control single-phase AC motors with auxiliary starting capacitor.

FA-1F004 + FA-1F022

KEY FUNCTIONS

* ability to change the direction of the motor rotation;

* ability to adjust the rotational speed in the range of 0 to 400 Hz;

* high torque at low rotational speeds;

* great freedom of programming inputs and outputs, both digital and analog;

* PLC mode - the ability to program up to seven operations performed once or cyclically by
the inverter. For each of the steps, you can determine speed, acceleration/deceleration
time and duration;

* multi-function operator panel with the ability of dismantling and connecting on the
outsideof the inverter.

WARNING!

Before connecting the single-phase motor, it is necessary to change the internal wiring to FA-1F004
eliminate the starting capacitor.

o LT

1
- |
EE0N AT - ERLE ) T A I
= o I — ol l . |
- . & : |
cloch - I

Typical scheme of single-phase motor Modified wiring of the engine

with starting capacitor

b | — = [ T | 1%
s LI m (|| |= =]
uH I | [
~ [ T - es e | |
[|[ _r JAEER ‘_j b, waee ) X
: ! | =
— - ) - O - y [
ok o ow - C - - = -
FA-1F004, FA-1F007, FA-1F015 inverters FA-1F022 inverter

TYPES

Inverter Input Power Output Output Motor power  Height Width

type voltage input voltage current max

\'} kVA \' A kW

FA-1F004 1x230V 1.1 1x230V 4A 0.4kW 141.5 85 112.5
FA-1FO07 1x230V 1.8 1x230V 7A 0.7kW 141.5 85 112.5
FA-1FO15 1x230V 2.8 1x230V 10A 1.5kW 141.5 85 112.5
FA-1F022 1x230V 3.8 1x230V 16A 2.2kW 230 155 155
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Chapter 32. Inverters and softstarts

CONTROL PANEL

wi

Control panel is detachable from the main body of the inverter. This allows for external mounting on a switchboard door for quick access to
settings and adjustment of the parameters of the inverter.

IN/OUT DESCRIPTION
| oo
o
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Section IX. Power supply

SPECIFICATIONS

Function Technical data

Power supply | Voltage and frequency 1x 230V (+10%), 50/60Hz (£5%)
Output voltage 230V
Output frequency 0.00+400 Hz

1) Constant torque characteristics
V/F control characteristic 2) Reduced torque characteristics
3) SVPWM vector control

Starting torque 100% for 0.50 Hz
Speed control dynamics 1: 100

Speed control dynamics +0.5%

Torque boost Automatic or defined by the user (0.1+20%)
Acceleration/deceleration Linear characteristic or in accordance to program curve S

Digital frequency reference: 0.01Hz

Accuracy frequency reference .
Analog frequency reference: 1% of maximum frequency

1) 150% rating current for 1 minute

Overload 2) 200% rating current for 0.5 sec

1) Against too high and too low power voltage
2) Against exceeding the maximum current

3) Against too high load

4) Against inverter overheating

Inverter protection

Protection
. Input or button can be programmed as a safety switch that will immediately cut off
f h
Safety switc the voltage from the outputs of the inverter
Settings protection Inverter settings can be protected with PIN number
Braking Deceleration using DC and the external braking resistor

2 digital inputs: FWD and REV Two digital inputs to which are permanently assigned commands of operating
forwards (FWD) and reverse (REV)
1) Universal, programmable digital inputs — ability to assign up to 40 different functions

5 digital inputs to each input.
2) The X5 input can be configured to operate as a quick pulse input.
1) They can work both as voltage outputs (0+10V) and current outputs 4+20mA

1 analog input (Selectable via a switch on the main board of the inverter).
2) The analog input can be used for setting rotational speed of the motor.

10

1) They can work both as voltage outputs (0+10V) and current outputs 4+20mA
(Selectable via a switch on the main board of the inverter)
2) Analog outputs can be programmed to indicate:
a. preset and current frequency
b. output current and voltage
c. voltage on DC bus
d. temperature of IGBT terminal power
e. PID regulator setpoint
f. values of the feedback of the PID controller

1 analog output
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Chapter 32. Inverters and softstarts

1) Fast pulse outputs (frequency: 20 kHz max).
Indications:

a. preset and current frequency

b. current and output voltage

c. voltage on DC bus

d. temperature of IGBT terminal power

e. PID controller setpoint

f. values of the feedback of the PID controller
2) Transistor load — 20 mA / 27 V max

1 fast transistor output

1) The output relay for signaling failure of the inverter

10 2 relay outputs 5A 2) Load capacity of contact 5 A/250 V AC or 5 A/30 V DC
1) Universally program relay output for indicating, among other things:
a. operation of the drive
b. operational readiness of the drive
c. reaching the preset frequency
d. inverter error
2 relay outputs e. notification of external error
f. operation in PLC mode
g. other
T contact load - 5A/250 V AC
OC contacts load - 0.5A/250 AC
1) Wide range of speed settings, including combinations of digital inputs, analog inputs, potentiometer and keys
on control panel, pulse inputs and motopotentiometer
Speed 2) Multi-speed - user can set 16 different speeds and eight times of acceleration/deceleration
adjustment 3) PLC mode - user can define sequences of up to eight steps that will be automatically executed by the inverter.
For each step user can define motor speed, acceleration/deceleration time and the duration of the step, as well
as whether the sequence is to be executed once or in a loop.
Built-in PID regulator increases the ability to match the drive operation to the requirements of the technological process.
Preset value and feedback signal can be entered from one of the following sources:
PID 1) Control panel (keys or potentiometer)

2) Analog input
3) Digital input
4) Pulse input

Environmental
conditions

-10°C + 40°C. If the temperature exceeds 40°C, then maximum output current is reduced

Working temperature by 1% with each additional °C

Storage -20+65°C
Humidity Below 90%, without humidity condensation
Height 0+1000 m

Installation in a vertical position inside the control cabinet with good ventilation and on the
Assembly mounting plate made of non-combustible material. Mounting method must also protect
the inverter from direct sunlight, dust, humidity and corrosive or explosive gases.

Ventilation Cooling by natural and forced air flow
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Section IX. Power supply

FA-

1L... / FA-3H...

KEY FUNCTIONS

TYPES

* The design of efficient inverter-based 32-bit DSP processor ensures fast and effective
implementation of advanced control algorithms, asynchronous three-phase motor.

* Ability to work in speed control mode or torque control mode

* Motor control based on vector control (both sensorless and with speed-feedback loop),
and control based on the freely programmable V /F.

* Autoamatic slip compensation, and a large starting torque (up to 180% at a frequency
0f0.25Hz).

* Multi-function control panel connected to the inverter on a "hot-plug" with the possibility of
simultaneous storage of up to four sets of parameter settings and feature an easy transfer
settings from one inverter to another.

* Mode PLC - programmable up to seven steps performed once or periodically by the inverter.
For each step, you can determine the speed, acceleration and duration.

* Large programming freedom inverter inputs and outputs, both analog and digital.

* Built-in RS-485 Modbus RTU protocol support allows plugging the inverter to fieldbus
and remote control, monitoring and configuration of the inverter.

Inverter Input Input Output Output Motor power

type voltage current voltage current max

\'} A \' A kW
FA-1L007 1x230V 9A 3x230V 4A 0.75kwW
FA-1L015 1x230V 17.5A 3x230V 7A 1.5kwW
FA-1L022 1x230V 24A 3x230V 10A 2.2kwW
FA-1L040 1x230V 36A 3x230V 16A 4.0kW
FA-3HO0O7 3x400V 3.3A 3x400V 2.5A 0.75kwW
FA-3HO15 3x400V 5A 3x400V 3.7A 1.5kW
FA-3H022 3x400V 7A 3x400V 5A 2.2kwW
FA-3H040 3x400V 11A 3x400V 8.5A 4.0kW
FA-3HO55 3x400V 16.5A 3x400V 13A 5.5kwW
FA-3HO75 3x400V 20A 3x400V 16A 7.5kW
FA-3H110 3x400V 28A 3x400V 25A 11kwW

e
"l tr T _ rum

I i I- . I_

Length

Width

Height
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Chapter 32. Inverters and softstarts

CONTROL PANEL
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Control panel is detachable from the main body of the inverter.
This allows for external mounting on the cabinet door for quick access to settings and adjust the parameters of the inverter.

IN/OUT DESCRIPTION
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Section IX. Power supply

SPECIFICATIONS

Function Technical data

Power supply

Voltage and frequency

1x 230V
3x 380V +415V (+15%), 50/60 Hz (+5%)

Output voltage

3% 230V (for 230 V supply)
3x 380 + 400 V (for 400 V supply)

QOutput frequency

0.00+320.0 Hz

V/F control characteristic

1) Constant torque characteristics

2) Characteristics of the reduced torque (3 types)

3) Characteristics of the torque set by the user (8 points)
4) Vector control (sensorless or closed-loop)

Sensorless
vector control

Vector control

V/F control
/F contro with feedback

Starting torque

18.0% for 0.50 Hz 18.0% for 0.50 Hz 18.0% for 0.50 Hz

The dynamics of speed control

1: 100 1: 200 1: 2000

The stability of the output speed

+0.5% +0.2% +0.02%

Torque boost

In this mode V/F control - automatic or user definied

Acceleration/deceleration

Linear or by programmed curve S
Maximum acceleration and braking - 3200 sec

Accuracy frequency reference

Digital frequency reference: 0.01 Hz (f<100Hz), 0.1 Hz (>100 Hz)
Analog frequency reference 1% of maximum frequency

Overload

1) 150% rated current for 1 minute
2) 200% rated current for 0.1 sec

Motor slip compensation

In this mode V/F control can automatically compensate for the slip

Security

Security of inverter

1) Before too high or too low supply voltage

2) Prior to exceeding the maximum current

3) Before the load is too high

4) Before losing speed and stall

5) Within the current to ground

6) Prior to excessive overheating inverter

7) In addition, the inverter is protected against communication errors or incorrect feedback
signal

Safety switch

Can be programmed as input or button on the safety switch causing immediate image voltage
of the inverter output

Security settings

Possibility to secure the set the inverter to use a PIN

Error deleting

You can set both automatic and manual reset errors

Braking

DC braking and using an external braking resistor

6 digital inputs

1) Trigger inputs for both low level (COM) and high (+24V)

2) A large freedom of programming functions - it is possilble to assign to the terminals
68 different functions. Among other things, running back and forth, trying to run back
and forth, safety switch, reset, multi-speed control, motor potentiometer, change
of acceleration and deceleration, pulse input and more.

3 analog inputs

1) They can workboth as input voltage (0+10 V) and input current 0+20mA (software,
you can set the range of 420 mA)

2) The analog inputs can be used to ask frequency and time, and to cooperate with PID
controller

2 analog outputs

1) They can workboth as a voltage output (0+10 V) and output current 0+20mA
2) Analog outputs can be programmed to indicate:

a. Set point and actual frequency

b. Voltage and output current

c. DC voltage on the track

d. Temperatures IGBT power amplifier

e. Power output

f. Engine speeds

g. Torque drive

2 transistor outputs

1) Fast pulse outputs (max. frequency 50 kH) Possible signalling:
a. Desired frequency
b. Actual frequency
c. The current values
d. Output Voltages
e. DC voltage on the track
f. Temperatures power amplifier
g. Output power
2) Overload of transistor - max 20 mA/27V
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Chapter 32. Inverters and softstarts

1) Overload of contact 5 A/250 V AC or 5A/ 30 V DC
2 relay outputs 2) Extensive programming output function (signalling 34 different states of the inverter)
Communica- | Bulit-in RS-485 communication port running Modbus RTU standard (constant speed of 19 200 bpsec).
tion Optional with additional interface RS-485
Multi-function operator panel:
1) Connected to the inverter via a standard RJ45 socket (according to EIA TS68A standard) - easy to connect the inverter such as outside
the control cabinet
2) Two displays and eight LEDs provide simultaneous transmission of multiple diagnostic information, and facilitate the programming
of the inverter
Control 3) Built-in potentiometer for min. easily change the speed of the motor
panel 4) The standard buttons for start, stop and change the direction of motor rotation
5) Two freely programmable buttons MF1 and MF2 which can be assigned to one of 18 functions
6) Extended error diagnostics - with information about the type of error, the time of its occurrence and the inverter parameters
when an error occurs
7) Can be stored in the operator panel set four sets of inverters with the ability to easily transfer settings from one inverter to another
1) Wide range speed refernce, including taking into account different combinations of digital inputs, analog inputs, potentiometer and
buttons on the control panel, pulse inputs and motor potentiometer
Speed 2) Multi-speed - the possibility of 16 different speed and eight times the acceleration/deceleration
control 3) PLC mode - can define a sequence of seven steps that will be performed by the inverter. For each step, you can determine the motor
speed, acceleration/deceleration and duration step. You can also specify whether the sequence is executed only once,
or will be repeated in a loop.
Bulit-in PID increases the ability of the drive to match process requirements. Both the reference and the feedback signal may be placed in one
of the following sources:
1) control panel (buttons or potentiometer)
PID 2) RS-485 interface
3) analog inputs
4) digital inputs
5) pulse input
1) Ability to define parameters for two independent motors
2) The motor parameters defined by the user:
a. frequency
b. voltage and rated current
c. number of poles
Motor d. rated speed
3) Three methods for identification of motor parameters:
a. based on the parameters entered by the user
b. measurement of the rotor motor is stopped
c. measurement engine with rotating rotor
Worki -10°C + 50°C. If the temperature exceeds 40°C, the maximum output current is reduced
orking temperature 1 -
by 1% with each additional °C
Storage -40°C + 70°C
Humidity 5+ 95%, without humidity condensation
Environmental| K
conditions Height 0+2000 m
Installation in a vertical position inside the cabinet with good ventilation to the mounting plate
Assembly made of non-combustible material. Mounting must also protect the inverter from direct
sunlight, dust moisture and corrosive or explosive gases.
Ventilation Cooling by natural and forced air
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Section IX. Power supply

SOFT STARTERS
PURPOSE

Softstarters (SF) are used for performing a safe boot of three-phase asynchronous squirrel-cage motors. The use of soft starter allows to
eliminate a star-delta systems, while drastically reducing the peak current during start-up that occurs when booting even heavily-loaded motors

(e.g. millsand crushers).

SF-110 + SF-550

KEY FUNCTIONS

*fullthree-phase control

* six types of boot characteristics

* control of torque, currentand power - both during start-up and operation
* electronic protection against motor overload
* motor protection against underload

* overvoltage and undervoltage protection

* control panel with keypad and LED display

* analog output of current control

* programmable relay outputs

*memory of errors

* ability to automatically restart the engine

FUNCTIONING
Start-up of the motor is performed on all three phases of the power supply,
which prevents asymmetry in network load and uneven load of motor windings.
Advanced protection features implemented in the soft starter protect
the motor during start-up, operation and deceleration.

TYPES
Device Input Input Motor power

type voltage current max

\'} A kW
SF-110 3x400V 22A 11kW
SF-150 3x400V 30A 15kW
SF-180 3x400V 37A 18kw
SF-220 3x400V 44A 22kW
SF-300 3x400V 60A 30kW
SF-370 3x400V 74A 37kW
SF-450 3x400V 90A 45kwW
SF-550 3x400V 110A 55kW
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Control panel is detachable from the main body of the
inverter. This allows for external mounting on switchgear
door for quick access to settings and parameters of the soft
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Chapter 32. Inverters and softstarts

SPECIFICATIONS

Power supply

Three-phase, 3x 400V (£15%), frequency 50 Hz

Motor

Three-phase, asynchronous motor (windings 400V)

Motor control

Start-up and deceleration - control of all three output phases
Work - external bypass contactor required

Start-up

1) With the maximum current limitation

2) Linear increase in voltage

3) Rapid start and then with maximum current limitation
4) Rapid start and then with a linear increase in voltage
5) Linear increase in current

6) Dual control of voltage and current

Braking

1) Soft braking
2) Braking with freewheel

Protection

1) Temperature protection of soft starter
2) Loss of phase voltage

3) Thermal protection of motor

4) Overvoltage and undervoltage

5) Short-circuit protection

6) Against too low load

Additional
features

1) Automatic motor start-up
2) Automatic restart in case of an error
3) Multiple automatic start-up

Inputs

Control without potentiometer in relation to COM level
1) Start
2) Stop
3) Lock

Relay outputs

1) Bypass contactor power supply
2) Error indication
3) Programmable - available functions:
- operational readiness
- motor start
- bypass contractor activation
- deceleration
- motor stop
- error - drive lock
- operation

Analog output

The current signal (0+20 mA) proportional to the value of the motor current

Control panel

1) four-digit LCD display and LED indicators for:
- soft starter programming
- status signaling
- showing the current, power and motor overload
- showing error messages
2) Keyboard to control and configure the soft starter
3) Option to lock or restrict the change of settings

Working
conditions

- Free from dirt and dust (especially conductive)
Operating environment - Ensure proper ventilation of the device
- Protected against unauthorized access

Temperature -25+40°C

Humidity Below 90% (without condensation)
Vibrations Below 0.5G

Operating height Below 3000 m above sea level
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Section X. Status control, measurement and adjustment

33.

ELECTRIC ENERGY METERS

PURPOSE

Electricity consumption meters are static (electronic), calibrated electricity consumption indicators used as
sub meters forimported active energy of single-phase and three-phase alternating current.

FUNCTIONING

Special electronics system under the influence of current flow and applied voltage generates pulses in proportion to the imported electric energy.
The number of pulses is converted to imported energy and its value is shown on the display. Indicators have SO+ - SO- pulse outputs or
communication ports with communication protocols. Indicators have the possibility of sealing screens of input terminals to prevent making the

indicator bypass.

According to directive

MID

DIRECT MEASUREMENT TYPE

LE-0

1

%8
Lo )
T *single-phase
£ * 45A direct measurement
= *accordingto LVD
= * mechanical drum counter
.s.‘._‘.:: * pulse output SO
&,

N—| [—N

4]6

+

20[21

SOIL

1]3

L IN_T |—oOUT L

N—| [—N

reference voltage
base current

maximum current
minimum current

measurement accuracy (according to IEC61036)

own power consumption
indication range

meter constant

read-out signalling

pulse output SO+ SO-
connection voltage SO+ SO-
connection current SO+ SO-
constant SO+ SO-

pulse time SO+ SO-
working temperature
terminal

dimensions

mounting

protection level

according to MID
reference voltage
base current

maximum current
minimum current

measurement accuracy (according to IEC61036)

own power consumption

230V AC £30%
5A

45A
0.02A
1st class
<8VA; <0.4W
0+99999.9kWh

(1Wh/pulse) 1000pulses/kWh
red LED

open collector

<27V DC

<27mA

(1Wh/pulse) 1000pulses/kWh
70msec

-20+65°C

6mm? screw terminals

1 module (18mm)

on TH-35 rail

1P20

2014/32/EU
230V AC +30%
5A

45A
0.02A
1st class
<8VA; <0.4W

e B 416 indication range 0:99999.99kWh
*single-phase meter constant (1Wh/pulse) 1000pulses/kWh
= *45A direct measurement +20 | 21|— SOTL read-out signalling red LED
E] g H . pulse output SO+ SO- open collector
(] *according to MID connection voltage SO+ SO- <27V DC
= *display LCD connection current SO+ SO- <27mA
in * nul tout SO constant SO+ SO- (1Wh/pulse) 1000pulses/kWh
i pulse outpu pulse time SO+ SO- 70msec
working temperature -20+50°C
1 | 3 terminal 6mm? screw terminals
dimensions 1 module (18mm)
&, L M Iﬂ L mounting on TH-35 rail
protection level 1P20
PULSE OUTPUT SUPPLY SYSTEM WITH CONNECTED EXTERNAL COUNTING MACHINE
In order to connect to electricity energy meter counting device has to be S0 |
connected in parallel to the system power supply 12+24V DC through +
+

resistor 3.6 +8.2kQ/0.5 W current limiting.

Maximum load counting circuitis 27mA.

Changing the polarization of power can damage the meter pulse output.
In the absence of connecting an external counting device is not allowed

to connected to the output pulse power system.

3.6-8.2kQ / 0.5W

12+24V DC

-+
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Chapter 33. Electric energy meters

according to MID 2014/32/EU
reference voltage 3x230/400V+N
base current 5A
maximum current 63A
u L2 13 N + < minimum current 0.04A
measurement accuracy (according to IEC61036, 1st class
IN own power consumpti\t/):\ ¢ ) <10VA; <2W
* three_phase @ indication range 0+999999.99kWh
* 3%63A direct measurement meter constant (L25Wh/pulse) 800pulses/kWh
current consumption indication 3xred LED
* according toMID read-out signalling red LED
* pulse output SO+ SO- open collector
pulse output SO connection voltage SO+ SO- <30V DC
connection current SO+ SO- <27mA
out ? ﬁ) constant SO+ SO- (1.25Wh/pulse) 800pulses/kWh
pulse time SO+ SO- 35msec
working temperature -20+55°C
eoe B terminal 16mm? screw terminals
dimensions 4.5 module (75mm)
mounting on TH-35 rail
protection level P20
reference voltage 3x%230/400V+N
base current 10A
maximum current 100A
minimum current 0.04A
measurement accuracy (according to IEC61036) 1st class
*three-phase own power consumption <10VA; <2W
* 3x100A direct measurement indication range 9999|99-9;tw:
* . meter constant (1.25Wh/pulse) 1000pulses/kW
accordln_g toLVD current consumption indication 3xred LED
* mechanical drum counter read-out signalling red LED
* pulse output SO pulse output SO+ SO- open collector
connection voltage SO+ SO- <30V DC
connection current SO+ SO- <27mA
constant SO+ SO- (1.25Wh/pulse) 800pulses/kWh
pulse time SO+ SO- 34+80msec
working temperature -20+55°C
terminal 25mm? screw terminals
dimensions 7 modules (122mm)
mounting on TH-35 rail
U N @ @ @ @ @ @ @ our L1 e protection level P20
L= | [ I I — t% SOIL
ha N + —
LE-03d  THREE-PHASE TYPE
according to MID 2014/32/EU
e ——————— reference voltage 3x230/400V+N
base current 10A
maximum current 100A
minimum current 0.04A
B — *th ree-phase measurement accuracy (according to IEC61036) 1st class
* 3%100A direct measurement own power consumption <10VA; <2W
* . indication range 999999.9kWh
o) L E-0zd accordi ngtoMID meter constant (1.25Wh/pulse) 1000pulses/kWh
JD”EDELI * display LCD current consumption indication 3xred LED
T * pulse outputSO read-out signalling red LED
pulse output SO+ SO- open collector
= connection voltage SO+ SO- <30V DC
connection current SO+ SO- <27mA
constant SO+ SO- (1.25Wh/pulse) 800pulses/kWh
pulse time SO+ SO- 34+80msec
working temperature -20+50°C
terminal 25mm? screw terminals
N out e dimensions 7 modules (122mm)
U= = 11 mounting on TH-35 rail
t::;: = tg protection level 1P20
N N * B

Base current - determines the current value at which the percentage measurement error is close to zero. If the current flowing through the meteris
higher than the base current value, then the measurement error is negative, which works to the benefit of the electricity payer. On the other hand,
if the current flowing through the meter is lower than the base current value, the percentage measurement error is positive and that acts against
the electricity payer. These statements arise from metrological characteristics (percentage measurement error as a function of current), supplied
to the user manual of a electricity meter. It is obvious that the meter measures electricity correctly with the meter accuracy class in the whole
measurement range.
Maximum current - the maximum current for permanent load of the electricity meter.
Minimum current - the lowest value of the load current, which the meter detects and record.
Marking on the device: 0.25+5(50)A - position 1 (before the parenthesis): base current of 0.25+5A;

0.25+5(50)A - position 2 (in parentheses): maximum current 50A.

149



Section X. Status control, measurement and adjustment

INDIRECT MEASUREMENT TYPE

PURPOSE

These meters are intended for current transformers with a secondary current of 5A.
Maximum measured current of the system is specified by the value of the primary
current while using the current transformer.

Current transformers (page 192)

LE-02d CT 10 CO-OPERATION WITH CURRENT TRANSFORMERS

*three-phase
3 - 5 *3x5Aindirect measurement
m *5+6000/5A transformers
T L1 l||" * gear setonce with a button

I * according to LVD
* pulse output SO

L1
e

635;@@
TPYT P

L2

FUNCTIONING

L1 L2 L3 N
— =
éééun@@@@@@@@/
R
«FF
PO ®® ®)
= | ]
=
T

reference voltage 3x230/400V+N
base current 3x1.5A
maximum current 3x6A
secondary current S5A
minimum secondary current 0.04A
measurement accuracy (according to IEC61036) 1st class
own power consumption <10VA; <2W
number LCD signs 8
meter indicator range dependent on transmission
meter constant dependent on transmission
current consumption indication 3xred LED
read-out signalling red LED
pulse output SO+ SO- open collector
connection voltage SO+ SO- <30V DC
connection current SO+ SO- <27mA
constant SO+ SO- dependent on transmission
pulse time SO+ SO- 35msec
working temperature -20+55°C
terminal 16mm? screw terminals
dimensions 4.5 module (75mm)
mounting on TH-35 rail
protection level 1P20

The user has the ability to set the index value used gear ratio, which allows you to indicate the actual value taken by the electricity system.

In the memory of indicator are preserved values of primary currents Ip transformers feasible. Choosing the appropriate value in accordance to
the values of the connected transformers automatically sets the appropriate factor, according to which computes the actual value
of the electricity taken. The LCD displays the actual value of the energy collected in a format depending on the selected gear.

Gear is programmable using the button positioned under the casing of the meter terminals. For safety reasons, the data registration of the

gear setting function can be done only once.
CT currents Ip inscribed in memory of the indicator:

5,20, 30, 40, 50, 60, 75, 80, 100, 120, 150, 200, 250, 300, 400, 500, 600, 800, 1000, 1200, 1250, 1500, 2000, 2500, 3000, 4000, 5000, 6000.

LE-03d CT200 / LE-03d CT400 10 CO-OPERATION WITH A DEDICATED CURRENT TRANSFORMERS

*three-phase

*3x5Aindirect measurement
2 — *200/5A and 400/5A transformers

| | * factory setgear
*accordingto LVD
* pulse output SO

bbb ™S
999090

-
—_—

L2

L3

FUNCTIONING

In the case of transformers with dedicated operating parameters, the meters
display the actual value of the power consumed by the system.

type

LE-03d CT200 200/5A

LE-03d CT400 400/5A
reference voltage 3x230/400V+N
base current 3x1.5A
maximum current 3x5A
minimum current 0.04A
measurement accuracy (according to IEC61036)  1st class
own power consumption <10VA; <2W
indication range 9999999kWh
meter constant (3.33Wh/pulse) 300pulses/kWh
current consumption indication 3xred LED
read-out signalling red LED
pulse output SO+ SO- open collector
connection voltage SO+ SO- <30V DC
connection current SO+ SO- <27mA
constant SO+ SO- (3,33Wh/pulse) 300pulses/kWh
pulse time SO+ SO- 35msec
working temperature -20+50°C
protection level 1P20
terminal 25mm? screw terminals
dimensions 7 modules (122mm)
mounting on TH-35 rail
protection level P20

150



Chapter 33. Electric energy meters

LE-04d TWO-TARIFFS TYPE

PURPOSE

Theindicator is designed to measure electricity tariff system.
The valuesindicated in the power tariffs are separate displays TOand T1.

e e = * three_phase

*3x100A direct measurement

* two tariffs

— * for external control timer
*accordingto LVD

"y uFF LE-fi4a
. DR R e * pulse output SO
-
D ®
N L + -
Elolololololololty
o= | [ | | = L2
= I [ = L3
N N
FUNCTIONING

o WFF LE-04d
. [BEs [ETEH

PPO®®® |
|

reference voltage 3%230/400V+N
base current 10A
maximum current 100A
minimum current 0.04A
measurement accuracy (according to IEC61036) 1st class
T0 and T1 display indicator range 0+99999.99kWh
meter constant (1.25Wh/pulse) 800pulses/kWh
current consumption indication 3xred LED
TO and T1 meters signalling 2xred LED
pulse output VO open collector
connection voltage VO <24V DC
connection current SO+ SO- <30mA
constant SO (1.25Wh/pulse) 800pulses/kWh
pulse time SO+ SO- 30msec
working temperature -20+55°C
terminal 25mm? screw terminals
dimensions 7 modules (122mm)
mounting on TH-35 rail
protection level 1P20

Switching between the tariffs takes place when the control voltage is applied to the input D of the meter. This can done by the external control
timer. Meter TO reads the value of the imported energy in the absence of control voltage at the input D. Meter T1 reads the value of theimported
energy from the appearance of the control voltage at the input D until it disappears. Operation of the given meter is indicated by the appropriate

LED.

LE-05d  wWITHOUT NEUTRAL WIRE
FUNCTIONING

The electronic system by the influence of the flowing current and the applied voltage generates pulses in proportion to the electricity consumed.
Energy measurement system takes place in Aron system. Indicators have pulse output SO+ - SO-. Indicators are sealable terminal covers input

and output bypass to prevent making the index.

*three-phase

* 3x400V reference voltage
*3x100A direct measurement

* measurementinthe Aron system
*accordingto LVD

* pulse output SO

SO 'L

— L3

reference voltage 3x400V
base current 3x10A
maximum current 3x100A
minimum current 0.04A
measurement accuracy (according to IEC61036) 1st class
own power consumption <10VA; <2W
indication range 999999.9kWh
meter constant (1.25Wh/pulse) 800pulses/kWh
current consumption indication 2xred LED
read-out signalling red LED
pulse output SO+ SO- open collector
connection voltage SO+ SO- <30V DC
connection current SO+ SO- <27mA
constant SO+ SO- (1.25Wh/pulse) 800pulses/kWh
working temperature -20+50°C
terminal 25mm? screw terminals
dimensions 7 modules (122mm)
mounting on TH-35 rail
protection level 1P20
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Section X. Status control, measurement and adjustment

AUTOMATIC READING METERS

PURPOSE

Automatic reading meters are used for indications of the imported electric energy and the parameters of the mains with the possibility of remote reading,
storage of data orindicationsin financial-accounting systems, BMS, SCADA, etc.

-
PC g comverter | | ]| A= R I B B
= g = Ea B2 =4 | | | |

FUNCTIONING

Group of the counters along with network communication devices (converters, concentrators, controllers) is managed through special software for
recording energy consumption and network parameters. Read and recorded values are consistent with the indications on the display. Communication with
meters is carried out in accordance with the designated communication protocol by the communication port. Each counter is identified by a unique address
assigned by the user.

REMOTE READING SYSTEM MeternetPRO
(Read more - page 160)

— _ R e p= .- JNE
= - = -
. E : N —— e — e T T
E— '_- | “
= = : Yo
ACTIVE ENERGY METERS WITH MODBUS RTU COMMUNICATION
LE-01M
according to MID 2014/32/EU
reference voltage 230V AC +30%
= * o base current 10A
e . smgle—phase maximum current 100A
et 100A direct measurement minimum current 0.04A
*kWhindication measurement accuracy (according to IEC61036) 1st class
e « di own power consumption <10VA; <2W
according to MID indication range 0+99999.99kWh
*Modbus RTU PrOtOCOle meter constant (0.625Wh/pulse) 1600pulses/kWh
* RS-485 port read-out signalling red LED
* oul tout SO pulse output SO+ SO- open collector
pulse outpu connection voltage SO+ SO- <27V DC
connection current SO+ SO- <27mA
constant SO+ SO- (0.625Wh/pulse) 1600pulses/kWh
pulse time SO+ SO- 34+80msec
port RS-485
e communication protocol Modbus RTU
working temperature -20+55°C
? T ? ? terminal 25mm? screw terminals
dimensions 4.5 module (75mm)
SET A B + - mounting on TH-35 rail
protection level 1P20

n 0006 our

N= 1 —
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Chapter 33. Electric energy meters

LE-O3M

-41a1
P o IR

*three-phase

*3x100A direct measurement

* kWh indication
*accordingto MID

* RS-485 port
* pulse output SO

* protocole Modbus RTU

according to MID
reference voltage
base current

maximum current
minimum current

measurement accuracy (according to IEC61036)

own power consumption
indication range
meter constant

2014/32/EU
3x230/400V+N
10A

100A

0.04A

1st class
<10VA; <2W
0+999999.9kWh
(1.25Wh/pulse) 800pulses/kWh

read-out signalling red LED
pulse output SO+ SO- open collector
connection voltage SO+ SO- <30V DC
connection current SO+ SO- <27mA
constant SO+ SO- (1.25Wh/pulse) 800pulses/kWh
pulse time SO+ SO- 34+80msec
port RS-485
@ e communication protocol Modbus RTU
RS-485| working temperature -20+55°C
terminal 25mm? screw terminals
SET A B+ - dimensions 7 modules (122mm)
mounting on TH-35 rail
protection level 1P20
n OOOOOOQ o,
H= . E—— =02
3= I — 3
N N
LE-O3M CT 70 cO-OPERATION WITH CURRENT TRANSFORMERS
*three-phase according to MID 2014/32/EU
% ,p ) reference voltage 3x230/400V+N
el E - 3x5Aindirect measurement base current 3x1.5A
[ LECMET e ara| *5+6000/5A transformers maximum current 3x5A
L . . ..
|n T * gear set programmatically according to nnimUmIctieng , 0°04:)
i € measurement accuracy (according to IEC61036) 1st class
i Modbus RTU own power consumption <10VA; <2W
*kWh indication number LCD signs 7

*accordingto MID

* Modbus RTU protocole

* RS-485 port
* pulse output SO

indicator range

meter constant

read-out signalling

pulse output SO+ SO-
connection voltage SO+ SO-
connection current SO+ SO-
constant SO+ SO-

pulse time SO+ SO-

port

communication protocol
working temperature
terminal

dimensions

mounting

protection level

dependent on transmission
dependent on transmission
red LED

open collector

<30V DC

<27mA

dependent on transmission
35msec

RS-485

Modbus RTU

-20+55°C

25mm? screw terminals

7 modules (122mm)

on TH-35 rail

1P20

CT ratio as a suitable value of registry is programmable using the Modbus RTU protocol command. CT currents Ip inscribed in memory
of theindicator:5, 20, 30, 40, 50, 60, 75, 80, 100, 120, 150, 200, 250, 300, 400, 500, 600, 750, 800, 1000, 1200, 1250, 1500, 2000, 2500, 3000, 4000, 5000,

6000.

L1 L2

L3
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Section X. Status control, measurement and adjustment

WITH NETWORK PARAMETERS ANALYSIS

FUNCTIONING

They are used for indications and recordings taken of electricity and mains parameters.
Measured by the meter network's parameters are indicated cyclically on the LCD display.

Remote readingallindications s possible via a wired RS-485 communication network standard.

LE-01MP

* single-phase
- * 100A direct measurement

e * accordingto LVD
* Modbus RTU protocole
* RS-485 port

* kWh indication/kvar + network parameters

P A

@
A GND B

;‘i ~ I * pulse output SO U=,
MEASURED VALUES
Active energy AE+ [kWh]
Phase voltage U [V]
Phase current | [A]
Frequency F [Hz]
Meter’s temperature T [°C]
LE-O1MR (previously LE-01MQ)
*single-phase @
Ty * 100A direct measurement
o * kWh indication/kvar + network parameters ? T ?m
Taw * according to LVD A oGN8
B * Modbus RTU protocole
1 * RS-485 port q) @ @
: L= N oure.
[

* pulse output SO

MEASURED VALUES
LE-01MR (previously LE-01MQ):

Active energy AE+ [kWh]
Reactive energy RE+

Phase voltage U [V]
Phase current | [A]
Frequency F [Hz]
Meter’s temperature T [°C]
Active power P [W]
Reactive power Q [var]
Apparent power P [VA]
Power factor cosd

[kvarh]

reference voltage 230V AC £20%
base current S5A
maximum current 100A
minimum current 0.02A
measurement accuracy (according to IEC61036) st class
own power consumption <8VA; <0.4W

0+99999.99kWh
(1.0Wh/pulse) 1000pulses/kWh

indication range
meter constant

read-out signalling red LED
port RS-485
communication protocol Modbus RTU
working temperature -20+65°C

terminal 25mm? screw terminals
dimensions 1 module (19.5mm)
mounting on TH-35 rail
protection level P20
reference voltage 230V AC £20%
base current S5A
maximum current 100A
minimum current 0.02A
measurement accuracy (according to IEC61036) 1st class
own power consumption <8VA; <0.4W

0+99999.99kWh
(1,0Wh/pulse) 1000pulses/kWh

indication range
meter constant

read-out signalling red LED
port RS-485
communication protocol Modbus RTU
working temperature -20+65°C

terminal 25mm? screw terminals
dimensions 1 module (19.5mm)
mounting on TH-35 rail
protection level P20
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Chapter 33. Electric energy meters

LE-O3MP

reference voltage 3x400V

base current 5A

maximum current 60A

*three-phase minimum current 0.02A
* 60A direct measurement measurement accurac_y (according to IEC61036) 1st class
L . own power consumption <10VA; <1.5W
*kWhindication/kvar + network parameters indication range 0+999999.99kWh
* prepaid meter constant kWh (1.25Wh/pulse) 800pulses/kWh
* accordingto LVD meter con;tant 'kvarh (1,25varh/pulse) 800pulses/kvarh
% read-out signalling 2xred LED
Modbus RTU protocole pulse output kWh/kvarh open collector

* RS-485 port connection voltage kWh/kvarh <30V DC
* connection current kWh/kvarh <27mA
pUIse outputSO constant kWh/kvarh (1.25Wh/pulse) 800pulses/kWh
pulse time kWh/kvarh 10msec

port RS-485

communication protocol Modbus RTU

working temperature -20+55°C

terminal 16mm? screw terminals

dimensions 7 modules (122mm)

mounting on TH-35 rail

protection level P20

FUNCTIONS

*Theinternal relay switching circuits L1, L2, L3

* Manual relay control @ @
* Qvercurrent protection - setting the limit load
* Prepaid energy (prepayment) - the value of active energy at which @ET ?? @FT

meter disconnects the internal relay. + : + : A B

* Automatic mode - automatic relay auto-off after overcurrent
threshold increased and when the set overcurrent and set ON

prepaid functions. N
* Status - current status of the relay [on/off] L1M @ @ QT) Q‘P QT) @ Q ot
|

— | = L2
22 I =3
N N

MEASURED VALUES
Active energy AE+ [kWh]
Reactive energy RE+ [kvarh]
Phase voltage Ui, uU2,uU3s [V]
Phase current 11,12, 13 [A]
Frequency F [Hz]
L1 phase active power P1 [w]
L2 phase active power P2 [w]
L3 phase active power P3 [W]
L1+L2+L3 active power P (W]
L1 phase power factor cospl
L2 phase power factor cos2
L3 phase power factor cosp3

Reading of all measured values and set function parametersis done by using the Modbus RTU protocol.

DMM-5T THREE-PHASE NETWORK ANALYZER with MODBUS RTU communication
FOUR-QUADRANT ELECTRICITY MEASUREMENT

* Direct or indirect measurement of the phase currents 111 12%[ 12 ]13*] 13| N |L1]L2|L3

* Direct or indirect (>230/400V) measurement of phase
and interphase voltages

* Measurement of electricenergy in 4 tariffs

—

L1
L2

Read more - page 127. L3
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Section X. Status control, measurement and adjustment

BI-DIRECTIONAL WITH NETWORK PARAMETERS MEASUREMENT

WITH RS-485 PORT AND MODBUS RTU PROTOCOL

LE-01MQ @

* single-phase

* bi-directional (4-quadrant)

* 100A direct measurement

; * kWh/kVar (drawn/returned)

: * indication of network parameters
£

r—— * compliance with MID Sl
b, * Modbus RTU protocol S}
* RS-485 port —
* 2 pulse outputs SO e
* backlit multi-function LCD display
* protection of the meter's configuration with password
MEASURED VALUES

Active energy drawn/returned AE+/AE- [kWh]
Reactive energy drawn/returned RE+/RE- [kvarh]
Phase voltage U1, U2, u3 V]
Phase current 11,12, 13 [A]
Frequency F [Hz]
Active power P [wW]
Reactive power Q [var] Power factor
Apparent power S [VA] Power requirement
LE-03ma ([
e *three-phase
¥ ) * bi-directional (4-quadrant)

* 100A direct measurement
* kWh/kVar (drawn/returned)
i * indication of network parameters
* compliance with MID
* Modbus RTU protocol
* RS-485 port
* 2xpulse outputs SO
* backlit multi-function LCD display
* protection of the meter's configuration with password

reference voltage

base current

maximum current
minimum current measured
measured voltage
measurement accuracy
overload

insulation

own power consumption
indication range

meter constant kWh
meter constant kvarh
read-out signalling

pulse output kWh/kvarh

connection voltage kWh/kvarh
connection current kWh/kvarh

pulse time kWh/kvarh
port

communication protocol
working temperature
terminal

dimensions

mounting

protection level

cos®

reference voltage
base current
maximum current
minimum current measured
measured voltage

L-N

L-L
measurement accuracy
overload
insulation
own power consumption
indication range
meter constant kWh
meter constant kvarh
read-out signalling
pulse output kWh/kvarh

connection voltage kWh/kvarh
connection current kWh/kvarh

pulse time kWh/kvarh

port
MEASURED VALUES communication protocol
. working temperature

Active energy drawn/returned AE+/AE- [kWh] terminal
Reactive energy drawn/returned RE+/RE- [kvarh] dimensions
Phase voltage U1, U2, U3 \Y] OuNting|

protection level
Phase current 11,12, 13 [A]
Frequency F [Hz]
Active power P (W] Power factor cos@
Reactive power Q [var] Harmonic THD
Apparent power S [VA] Power and current requirement

MEASURING SYSTEMS

3x230 V+N - 3-phase 4-wire network 3x400V - 3-phase 3-wire network (without neutral)

3x230/400V+N
0.25+5A

100A

0.02A

176+276V AC

1st class
30xImax/10msec
4kV/1min; 6kV/1us
<10VA; <2W
0+99999.99kWh

1, 10, 100, 1000 pulse/kWh
1, 10, 100, 1000 pulse/kvar
2xLED

open collector

<30V DC

<27mA

60, 100, 200msec
RS-485

Modbus RTU

-20+55°C

16mm? screw terminals
2 modules (35mm)

on TH-35 rail

IP51

3x230/400V+N
0.5+10A

100+289V AC
173+500V AC

1st class
30xImax/10msec
4kV/1min; 6kV/1us
<10VA; <2W
0+99999.99kWh

0.01, 0.1, 10, 100 pulse/kWh
0.01, 0.1, 10, 100 pulse/kvar
2xLED

open collector

<30V DC

<27mA

60, 100, 200msec
RS-485

Modbus RTU

-20+55°C

25mm? screw terminals
2 modules (35mm)

on TH-35 rail

IP51

I

2]
D @ @ W
L1 H

230V AC- 1-phase 2-wire network

156



Chapter 33. Electric energy meters

LE-03MQ CT

MEASURING SYSTEMS

e o — L2

LTI

Caeara mp

7] ity
WHGE Bk R
14

FBOE
RN [

240t S0

-

|
1
1

L

£ 5
-

L. ErEET
E R

LCAD

No—2 =

3x230 V+N
3-phase 4-wire network

MEASURED VALUES

Active energy drawn/returned

Reactive energy drawn/returned

Phase voltage
Phase current
Frequency
Active power
Reactive power
Apparent power
Power factor
THD harmonic

*three-phase

* bi-directional (4-quadrant)
*transformers 1Aor5A

* current transformer 1+9999
* adjustable measuring voltage 100+500 V
* voltage transformer 1+9999

* transformer set programmatically according to Modbus RTU

*kWh/kVar (drawn/returned)
*indication of network parameters

* compliance with MID

* Modbus RTU protocol

* RS-485 port
* 2xpulse outputs SO

* backlit multi-function LCD display

* protection of the meter's configuration with password

LoAD Lz
- ” e
JIIIA 1

1 SMEL Taww mes
BREIBDT B BDTE
LMD TRIE TS W TR A
O
O
1
L
dddadbal

il 1 JE, o

L2 = LOa0D
L
3x400 V

3-phase 3-wire network (without neutral)

AE+/AE-
RE+/RE-

[kWh]
[kvarh]

U1, U2,U3 V]

11,12, 13 [A]
F [Hz]
P [W]
Q [var]
S [VA]
cos®

Power and current requirement

reference voltage
base current
maximum current
minimum current measured
measured voltage

L-N

L-L
measurement accuracy
overload
insulation
own power consumption
indication range
meter constant kWh
meter constant kvarh
read-out signalling
pulse output kWh/kvarh

connection voltage kWh/kvarh
connection current kWh/kvarh

pulse time kWh/kvarh
port

communication protocol
working temperature
terminal

dimensions

mounting

protection level

18, Fral

L
L1—
H—

3x230/400V+N
0.25+5A

6A

0.02A

100+289V AC
173+500V AC

1st class
30xImax/10ms
4kV/1min; 6kV/1.2us
<10VA; <2W
0+9999999.9kWh
0.01, 0.1, 10, 100 pulse/kWh
0.01, 0.1, 10, 100 pulse/kvar
2xLED

open collector

<30V DC

<27mA

60, 100, 200msec
RS-485

Modbus RTU
-20+55°C

4mm? screw terminals
2 modules (35mm)

on TH-35 rail

IP51

230V AC
1-phase 2-wire network
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Section X. Status control, measurement and adjustment

WITH M-Bus PORT AND PROTOCOLE

LE-01MB

MEASURED VALUES

Active energy drawn/returned
Reactive energy drawn/returned
Phase voltage

Phase current

Frequency

Active power

Reactive power

Apparent power

Power factor

Power requirement

LE-O3MB

MEASURED VALUES

Active energy drawn/returned
Reactive energy drawn/returned
Phase voltage

Phase current

Frequency

Active power

Reactive power

Apparent power

MEASURING SYSTEMS

PR

AR a]

3x230 V+N
3-phase 4-wire network

*single-phase

* bi-directional (4-quadrant)

* 100A direct measurement

* kWh/kVar (drawn/returned)

* indication of network parameters
* compliance with MID

* M-Bus protocol

* 2xpulse outputs SO
* backlit multi-function LCD display
* protection of the meter configuration with password

AE+/AE-
RE+/RE-
U1, Uz, U3
11,12, 13

*single-phase

[kWh] .I‘I...l..\llr.ll Wk

[kvarh] e

[v] [

[A] \—‘

[Hz]

[W] )

[var] IZ EHoo

[VA] —1
@B

* bi-directional (4-quadrant)

* 100A direct measurement

*kWh/kVar (drawn/returned)

* indication of network parameters

* compliance with MID

* M-Bus port and protocol

* 2xpulse outputs SO

* backlit multi-function LCD display

* protection of the meter configuration with password

AE+/AE-
RE+/RE-
U1, U2, U3
11,12, 13

F

p
Q
S

reference voltage

base current

maximum current
minimum current measured
measured voltage
measurement accuracy
overload

insulation

own power consumption
indication range

meter constant kWh
meter constant kvarh
read-out signalling

pulse output kWh/kvarh

connection voltage kWh/kvarh
connection current kWh/kvarh

pulse time kWh/kvarh
port

communication protocol
working temperature
terminal

dimensions

mounting

protection level

reference voltage
base current
maximum current
minimum current measured
measured voltage

L-N

L-L
measurement accuracy
overload
insulation
own power consumption
indication range
meter constant kWh
meter constant kvarh
read-out signalling
pulse output kWh/kvarh

connection voltage kWh/kvarh
connection current kWh/kvarh

pulse time kWh/kvarh
port

communication protocol
working temperature
terminal

[kWh] dimensions

[kvarh] mounting

[V] protection level

(A]

[Hz]

(W] Power factor cos®
[var] Harmonic THD
[VA] Power and current requirement

]
|
& P LT P
EXERX;
. 3 il
. o e e
i i -
(5 . e LOGD
[ T T

3x400 V
3-phase 3-wire network (without neutral)

3x230/400V+N
0.25+5A

100A

0.02A

176+276V AC

1st class
30xImax/10msec
4kV/1min; 6kV/1us
<10VA; <2W
0+99999.99kWh

1, 10, 100, 1000 pulse/kWh
1, 10, 100, 1000 pulse/kvar
2x LED

open collector

<30V DC

<27mA

60, 100, 200msec
M-Bus

M-Bus

-20+55°C

16mm? screw terminals
2 modules (35mm)

on TH-35 rail

IP51

3x230/400V+N
0.5+10A

100A

0.04A

100+289V AC
173+500V AC

1st class
30xImax/10msec
4kV/1min; 6kV/1usec
<10VA; <2W
0+99999.99kWh

0.01, 0.1, 10, 100 pulse/kWh
0.01, 0.1, 10, 100 pulse/kvar
2xLED

open collector

<30V DC

<27mA

60, 100, 200msec
M-Bus

M-Bus

-20+55°C

25mm? screw terminals
4.5 module (76mm)

on TH-35 rail

IP51

L

230V AC
1-phase 2-wire network
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Chapter 33. Electric energy meters

MEASURED VALUES

Active energy drawn/returned
Reactive energy drawn/returned
Phase voltage

Phase current

Frequency

Active power

Reactive power

Apparent power

Power factor

Harmonic

Power and current requirement

MEASURING SYSTEMS
[0
dhddabhad |

e L
L
3 LOAT
N i

3x230 V+N

3-phase 4-wire network

* 3-phase

* bi-directional (4-quadrant)

* transformers 1 Aor5A

* current transformer 1+9999

* adjustable measuring voltage 100+500 V

* voltage transformer 1+9999

* transformer set programmatically according to the
M-BUS

* kWh/kvar indication (drawn/returned)

* indication of network parameters

* compliance with LVD

* port/protocol M-BUS

* 2xpulse outputs SO

* backlit multi-function LCD display

* protection of the meter configuration with password

AE+/AE- [kWh]
RE+/RE- [kvarh]
U1, uU2,U3  [V]
11,12, 13 [A]
F [Hz]
P [W]
Q [var]
S [VA]
cos®
THD
= L
LOAD == Lz
ma onm g3 H.'. .
LI L l
ga%amangaat |
(|
O
1
||

N . . 14 FaNT
st 0 L] R
ys

LZ b LA
La

3x400 V
3-phase 3-wire network (without neutral)

reference voltage
base current
maximum current
minimum current measured
measured voltage

L-N

L-L
measurement accuracy
overload
insulation
own power consumption
indication range
meter constant kWh
meter constant kvarh
read-out signalling
pulse output kWh/kvarh

connection voltage kWh/kvarh
connection current kWh/kvarh

pulse time kWh/kvarh
port

communication protocol
working temperature
terminal

dimensions

mounting

protection level

3x230/400V+N
0.25+5A

6A

0.02A

100+289V AC
173+500V AC

1st class
30xImax/10msec
4kV/1min; 6kV/1,2pusec
<10VA; <2W
0+9999999.9kWh
0.01, 0.1, 10, 100 pulse/kWh
0.01, 0.1, 10, 100 pulse/kvar
2xLED

open collector

<30V DC

<27mA

60, 100, 200msec
M-Bus

M-Bus

-20+55°C

4mm? screw terminals
4 modules (72mm)

on TH-35 rail

IP51

B L L
N ML R
DG |:|:| ]]m
Li—

—t i

230 VAC
1-phase 2-wire network

DMM-5T

FOUR-QUADRANT ELECTRICITY MEASUREMENT

* Direct or indirect measurement of the phase currents

* Direct or indirect (>230/400V) measurement of phase
and interphase voltages

* Measurement of electricenergy in 4 tariffs

Read more - page 127.

THREE-PHASE NETWORK ANALYZER with MODBUS RTU communication

111 12 12] i3 13N |L1]L2]L3
<l ] <]
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Chuachis
, L (Il
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Section X. Status control, measurement and adjustment

REMOTE READING AND REGISTRATION SYSTEM mmeternet

\\W/ PRO

Meternet PRO

PURPOSE
The MeternetPRO application enables remote reading of status and indications of the meters, multimeters, measuring transducers, /O
expansion modules and other measuring devices that communicates according to the Modbus RTU protocol. The data exchange between
devices and the application is carried out through the RS-485 network or LAN. The program, along with the database is installed on a special
server MT-CPU-1, which operates in local network. Software user interface is a web application (web site). Access to the program is available
through any web browser. In the case of a LAN with a public IP address, you can configure the program and read the data via the Internet.

LE-01M LE-03M LE-03M CT
ROUTER
| - | e public IP

e

RS-485 T
. x

am i
(Modbus RTU) ‘M"ﬂﬂ
TCP/IP converter
LAN
(ATC-1000) [Ethernet]
LE-01MP LE-01IMQ LE-03MP
e RmE
= = e e
] I5 M - AN LAN
L [Ethernet] b = s | [Ethernet]
ey ]
RS-485 h i i Ty
- b,
(Modbus RTU) L) ,.aﬂ MT-CPU-1
5 Meternet server + DB data base
TCP/IP converter
DMM-5T (ATC-1000) MB-PT-100 MR-RO-4
- Jro—
WI-FI e — |
ke |
RS-485 RS-485 I
L} L B |

(Modbus RTU) (Modbus RTU)

FUNCTIONS

* requires no installation of software on the user's equipment

* status - system productivity preview pane

* dashboard - window of indicators and control panels

* widgets - graphical indicators assigned to the recorded values (dial, bar graphs, trends)

* setup - a simple system settings without any programming skills, setting the name of the device

* easy integration with other devices, such as water meters, gas meters, etc.

* reports - preview of the current and archived recorded values (table of results, graphs), report filters, time ranges
* data export - direct recording to a .csv file, transfer over LAN, import data as a .csv file on the user's computer
* system set point- recording time (min. 1 sec), Modbus and TCP communication parameters

* software module "math" - algebraic transformations of read values

* software module "energy" - subscriber billing of energy consumption

MT-CPU-1  PROGRAMM SERVER + DB DATABASE supply voltage 9:30V DC
ports

. . . LAN RJ-45

System management computer - sends queries to devices, archives data, USB 2.0

manages the communication and distribution of data. RS-485 Modbus RTU
communication parameters

speed - adjustable 1200+115200 bit/sec

data bits 8

stop bits 1/1.5/2

parity bit EVEN/ODD/NONE

! . ? ? . ?_|_? ?_,_? . address 1247

[ B internal memory 5GB

[ LPWR_DRs:48s RTC clock YES

LAN USB USB battery type 2032 (lithium)

battery life 6 years*

[ I;' I;' working temperature -25+50°C

| state signalling 5xLED

E' E' terminal 1.5mm? screw terminals

dimensions 5 modules (85mm)

| mounting on TH-35 rail

protection level 1P20

* battery life addicted to weather conditions
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Chapter 33. Electric energy meters

FUNCTIONING

System application along with MT-CPU-1 server is a central unit of the system. It fulfills the role of the Master on the Modbus network. System
devices communicate via RS-485 network according to the Modbus RTU standard communication protocol. Data exchange between meters and
the application is carried out via RS-485 port that is built-in in the MT-CPU-1 server, a standard RS-485 <-> USB converter or LAN/Ethernet
converter. In the case of a LAN with router using a public IP address, you can read the data via the Internet. RS network is made using a two-wire
(shielded) signal "twisted pair" cable (UTP, FTP). The read data are archived in the external memory (HDD/SDD, Flash, hosting) connected to the
server. Data can be freely shaped according to software features.

PROGRAMM INTERFACE
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OPERATING MODES AND LICENSES

LIC-MT-B - basic license. It includes:

- 10 tokens

- dashboard: 1 dashboard + any three indicators (widgets)

- reports: the current tabular, tabular history for a given time point, the history chart for a single parameter for a selected period of time;
export of generated reports to a .csv file (.xIs) and dump the generated charts to a .jpg file

- mathematics: one virtual parameter with an unlimited number of algebraic transformations on all recorded parameters

- recording: all selected parameters to the system database

- status of the system operation

LIC-MT-D - device license - token. Each device added to the system takes the appropriate number of tokens. As part of the purchased
number of tokens you can freely mix different devices in the system. The number of tokens for your device is shown in the current product-
pricing summary available on the website meternetpro.pl.

LIC-MT-P - "dashboard" module. Graphical indicators panel of current indications of selected parameters. Version with "dashboard" license
allows you to create an unlimited number of dashboards and indicators (widgets).

LIC-MT-R "reports" module. It extends the standard reports with the ability to create graphical progress of 10 parameters simultaneously
and incremental reports for the given period.

LIC-MT-M - "math" module. The module allows you to make the algebraic transformation (calculation) of the recorded values. The result is
recorded as a virtual device and is subject to all rules of the program, just as any result of the actual equipment.

LIC-MT-OC - "CSV output" module. CSV data output, which means the ability to log the results to an external database in the form of a csv
file.

LIC-MT-E - "energy" module. The module for subscriber billing of electricity consumption.

LIC-MT-I - external implementation. Adding to the system library a device that has not been produced by the F&F. Service performed by
customer's request. It allows to integrate other devices compatible with Modbus RTU protocol.
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Section X. Status control, measurement and adjustment

SUBSCRIBER BILLINGS OF ELECTRICITY CONSUMPTION

The "energy" module LIC-MT-E

Module for subscriber billings of electric energy consumption (or other recorded incremental values, for example consumption of water,

heat, etc.).

Itallows to calculate the value increases in the designated billing periods (intervals).
Cycles: monthly, weekly, daily, hourly.

The module allows you to create many individual and operating in parallel reports.
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SYSTEM COMPONENTS

* DMM-5T multimeter, four-quadrant 5+9000A indirect measurement, U, |, F, AE, RE, P, Q, cos measurement
* LE-01M single-phase 100A direct energy meter

* LE-03M three-phase 100A direct energy meter

* LE-O3M CT  three-phase 5+6000A indirect energy meter

* LE-0O1IMP single-phase 100A direct energy meter, U, |, F, AE, T measurement

* LE-O1MR single-phase 100A direct energy meter, U, |, F, AE, RE, P, Q, T measurement

* LE-O3MP three-phase 60A direct energy meter, U, |, F, AE, RE, P, Q, cos, T, Prepaid measurement

* LE-01MQ bidirectional single-phase 100A direct energy meter, U, |, F, AE, RE, P, Q, cos measurement

* LE-03MQ bidirectional three-phase 100A direct energy meter, U, |, F, AE, RE, P, Q, cos measurement

* LE-O3MQ CT bidirectional single-phase 5A indirect energy meter, U, |, F, AE, RE, P, Q, cos measurement

* LE-01MB bidirectional single-phase 100A direct energy meter, U, |, F, AE, RE, P, Q, cos; M-BUS measurement
* LE-03MB bidirectional three-phase 100A direct energy meter, U, |, F, AE, RE, P, Q, cos; M-BUS measurement
* LE-O3MB CT bidirectional three-phase 5A indirect energy meter, U, |, F, AE, RE, P, Q, cos; M-BUS measurement

* MB-1U-1 single-phase AC/DC voltage measuring converter

* MB-3U-1 three-phase AC/DC voltage measuring converter

* MB-11-1 single-phase AC/DC current measuring converter

* MB-3I-1 three-phase AC/DC current measuring converter

* MB-PT-100 measuring temperature converter, PT-100 sensor, range -100+400°C
* MB-DS-2 measuring temperature converter, DSx2 sensor, range -50+130°C

* MB-TC-1 temperature converter for K, J, E, N, T, S, R, B thermocouples

* MB-LI-4 four-channel pulse counter

* MB-LG-4 four-channel work timer

* MR-DIO-1  digital inputs/outputs expansion module x6

* MR-DI-4 digital inputs expansion module x4

* MR-RO-1 relay outputs expansion module 16A x1

* MR-RO-4 relay outputs expansion module 16A x4

* MR-AI-1 analog inputs expansion module 4+20 mA/0+10V x4
* MR-AO-1 analog outputs expansion module 0+10V x4

ATTENTION!
Itis possible to read registers of the devices that are not offered by the F&F.
This requires individual configuration of the program in accordance with the requirements of the user.
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CONVERTERS
WE1800BT ATC-1000
RS-485 => USB RS-485 => TCP/IP

Read more - page 180.
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Chapter 33. Electric energy meters

NETWORK PARAMETERS REGISTRATIONS SETS OPERATION

LogDMM2 with CURRENT TRANSFORMER and configuration program for PC
The setincludes: MAX S02 controller, DMM-3T 5-9000A multimeter, 2 GB SD memory card, USB cable, software +instruction.
ATTENTION!

The set does notinclude the 24V DC power supply required to power the controller and the 5 A measuring current transformers for multimeter.

Power suppliers (read more - page 120) Current transformers (read more - page 192)

DMM-3T MAX S02 USB cable SD 2GB CD soft

FUNCTIONING

MAX controller and multimeter driver communicates via the RS-485 port using a Modbus RTU communication protocol. The controller cyclically
registers the network parameters and stores them in the internal memory. The record from the internal memory is periodically moved to a text
file onthe SD card. Setting the time of cycles, date, time and backup creation is made using a special configuration program on your PC.

Recorded parameters:

-date [YYYY-MM-DD] -active power (P) -active positiveenergy  (+Wh) 0
-time [hh:mm :ss] -reactive power (Q) -active negative energy  (-Wh) werk
-voltage  (U1,U2,U3) -apparentpower (S) - reactive positive energy (+varh) | mant | e
-current  (11,12,13) - power factor -reactive negative energy (-varh) Lt
-frequency (F) |{ Syr—— e
| 1o | [y
7 Mzass zas
1 1 T
DMM-3T MAX S02 SrHing
A s Bs i3 -

Fackip e =i 1

Cedous szar ohe soo 10

= RRLL T

24v Itaad | tdran
UTP CAT5 <600m

PC configuration programm

LOCAL DATA BACKUP ON THE SD MEMORY CARD

Registered data is stored in the internal memory of the controller and are periodically transferred to the SD card. Cycle of registers reading
and writing to the internal memory and the write cycle [backup] on the SD card are set by the user. The minimum time of the reading cycle is
1sec. The datafromthe SD card can be imported into Excel and then viewed and adjusted according to software features.

LTI Es] - M

RN n kR

CLE L]
e
E

Registration data after import to Excel
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34. PULSE AND WORKING TIME METERS

PULSE METER

PURPOSE

Pulse meters are intended for counting AC/DC voltage signals, generated by additional peripheral devices in order to determine the number
of carried out working cycles in automatics systems, e.g. in order to control the number of press strokes, the number of revolutions of a rotating

device, the number of components leaving the productionline, etc.

CLI-11T raneL

FUNCTIONING

CLI-11T meter is a one-way meter, enabling the counting of pulses from 0 to 99999999 range (eight digits). It is equipped with RESET input

for the connection of an external button, enabling the resetting of the meter state for any value.

| CU-11T |

e == RESET 11_ uro
Lssasg e

CLI-01 PROGRAMMABLE

FUNCTIONING

power supply
battery life
input voltage
CLI-11T 230V
CLI-11T 24V
counting frequency max
display
indicationaccuracy
working temperature
terminal
dimensions
mounting hole
protection level

(non-voltage type) internal battery

10 years*

110+240V AC/DC
4+30V DC
200Hz
8 characters / h=6.7mm
1%+1digit
-10+40°C
1.5mm? screw terminals
48x24x52mm
45x23mm
1P20

* battery life addicted to weather conditions

CLI-01 is a programmable, one-way type electronic meter enabling the counting of external pulses in 0 to 99 999 999 range. Pulses are counted
from 0 to value set by the user. After reaching the limiting value, the meter will stop to count. Meter will count from 0 again after reset.

AC/DC
(E N K-8 R )
1 2
E_ cupl
RE 4+ ————————e3 7 e——— +/~

- | RESET INPUT
- —y 8 e —/~

20029

FUNCTIONS

* control panel, enabling programming and the monitoring of device operation

power supply
INPUT:
voltage - low state
voltage - high state
frequency for DC signal
frequency for AC signal
RESET:
voltage
load current contact 1xNO/NC
power consumption
working temperature
terminal
dimensions
mounting
protection level

24+264V AC/DC

0+5V AC/DC
10+264V AC/DC
<5kHz

<50Hz

24+264V AC/DC

8A

1.5W

-20+50°C

2.5mm? screw terminals
3 modules (52.5mm)

on TH-35 rail

1P20

* meterinput, adapted for operation with AC/DC signal, 10 to 264V amplitude and 50 Hz frequency for AC and 5kHz for DC signals
* possibility to set THRESHOLD parameter (1+99999 999 range), specifying the limiting number of pulses counted in a single operation cycle

* external RESET input
* relay output signaling the preset meter state (contact 1xNO/NC 8A)
*local counter, reset using the external reset input or using RESET button

* total counter for allimpulses (loop mode 0 — 99999999 — 0 — ... or reset using the meter configuration menu)
* digital filter, enabling the limiting of maximum frequency of the counted pulses (in order to reduce interferences on meter input)

* local and total meter state memory after supply failure
* program menu in three languages: Polish, English or Russian
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Chapter 34. Pulse and working time meters

CLI-02 PROGRAMMABLE

FUNCTIONING

CLI-02 is a programmable, one-way type electronic meter enabling the counting of external pulses in 0 to 99 999 999 range. Pulses are counted
from 0to value set by the user. After reaching the limiting value, the meter will stop to count. Meter will count from 0 again after reset.

power supply 24+264V AC/DC
LR L L Y AC/DC INPUT:
voltage - low state 0+5V AC/DC
voltage - high state 10+264V AC/DC
¢I 1 2 frequency for DC signal <5kHz
il frequency for DC signal <50Hz
- | b3 P— RESET.
voltage 24+264V AC/DC
| ’ a a . RESET INPUT load current contact 1xNO/NC 8A
'--)'a -4 go— -/""' power consumption 1.5W
working temperature -20+50°C

2.5mm? screw terminals

(T} ' 10 terminal
_. r_. —/,'— dimensions 3 modules (52.5mm)
11 mounting on TH-35 rail
12 protection level 1P20

FUNCTIONS
* control panel, enabling programming and the monitoring of device operation
* meterinput, adapted for operation with AC/DCsignal, 10to 264 V amplitude and 50 Hz frequency for ACand 5 kHz for DCsignals
* possibility to set THRESHOLD parameter (1+99 999 999 range), specifying the limiting number of pulses counted in a single operation cycle
* external RESET input
* relay output signaling the preset meter state (1xNO/NC 8A contact)
* local counter, reset using the external reset input or using RESET button
* total counter for allimpulses (loop mode 0 — 99999 999 — 0 — ... or reset using the meter configuration menu)
* digital filter, enabling the limiting of maximum frequency of the counted pulses (in order to reduce interferences on meter input)
* local and total meter state memory after supply failure
* program menu in three languages: Polish, English or Russian
* countdown mode from the preset value, with the signaling of reaching zero (e.g. 9999 —0)
* selection of inputsignal edge (leading or trailing), which the meter will react for
* ability to automatically reset the local meter (work in the loop) with the option of setting the relay action
* selection of relay action: pulse of a given length of time; ON - OFF or OFF — ON status change
* scaling recorded values of pulses according to the specified multiplier or divider
*accesslock toprogramming menu using the PIN code
* selecting the display backlight mode

MB-LI-4 LO/HI 4-channel pulse meter with Modbus RTU output

! + -
| e
i sl L 1L_‘Z'_l3 IN1 7 10 IN3
f— bl supply voltage 9+30V DC
“:. y N2 8 u IN4 quantity inputs DI 4
-1 4 6 input voltage
E: ‘ ‘ com1/2 9 12 com3/4 Lo 630V AC/DC
L Hi 160+265V AC/DC
counting frequency max 100Hz
port RS-485
ELE | communication protocol Modbus RTU
e ( \ ( \ working mode SLAVE
s l—/$- — N, communication parameters
EE T com oM speed - adjustable 1200+115200 bit/sec
W ov data bits 8
o~ o stop bits 1/1.5/2
— —_— parity bit EVEN/ODD/NONE
address 1247
FUNCTIONS power consumption 0.3W
working temperature -20+50°C
* four independent counters terminal 1.5mm? screw terminals
* selecting a mode of state 1 trigger: high or low voltage il A eEdts ({3 il
> X | . mounting on TH-35 rail
* counter input designed to work with AC/DC signals protection level P20

* factor adjustment (a floating-point value)

* rescaled value (number of pulses x factor)

* frequency filter that allows you to limit the maximum frequency of counted pulses (to eliminate interferences on the input of the counter)
* memory of counter status after power failure

* selecting an input pulse edge (leading or trailing)
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WORKING TIME METERS

PURPOSE

Working time meters are intended for counting the number of working hours in automatic production processes or the number of device
working hours, which, due to safety requirements and operation efficiency have limited overhaul life, i.e operational capacity that may not be
exceeded (e.g. advanced power units, special radioactive lamps, etc.).

CLG-13T

FUNCTIONING

PANEL with RESET button

CLG-13T meter is an electronic, one-way meters, enabling the counting of working hours in 0 to 99999,9 range (five digits + one decimal). It is
equipped with RESET input for the connection of external button and (only CLG-13T) RESET button in front (with locking), enabling counter state

reset forany value.

power supply
battery life
input voltage

(non-voltage type) internal battery

10 years*

- ! — —+— CLG-13T 230V 1104240V AC/DC
Lo LG AT {I CLG-13T CLG-13T 24V 4+30V DC
] - RESET I - ur display 6 characters / h=6.7mm

E — —I |— -— indication accuracy 0.1h (6min.)
working temperature -10+40°C

———L terminal 1.5mm? screw terminals
dimensions 48x24x52mm

mounting hole 45%x23mm

protection level 1P20

CLG-14T

FUNCTIONING

PANEL without RESET button

* battery life addicted to weather conditions

CLG-14T meter is an electronic, one-way meters, enabling the counting of working hours in 0 to 99999.9 range (five digits + one decimal). It is
equipped with RESET input for the connection of external button and (only CLG-13T) RESET button in front (with locking), enabling counter state

reset foranyvalue.

power supply

(non-voltage type) internal battery

battery life 10 years*
’ input voltage 1102240V AC/DC
i — — display 8 characters / h=6.7mm
1

i 45 RESET 1 CLG-13T U indication accuracy 1min.
- working temperature -10+40°C
I~ —I |_ -— terminal 1.5mm? screw terminals
dimensions 48x24x52mm
T mounting hole 45x23mm
protection level 1P20

* battery life addicted to weather conditions

CLG-15T ELECTROMECHANICAL

FUNCTIONING

CLG-15T counter is a unidirectional electricity meter with cylinder counter, enabling the counting of operating hours in the range of 0 to
99999.99 (five digits plus two digits after the decimal point), meaning the unit hundredths (0.01 = 36 sec). Upon reaching the maximum result
the counter starts counting from 0.

power supply / input voltage 230V AC/DC

voltage tolerance

(-15%++10%)

display 7 characters / h=5mm

+ - indication accuracy 0.01h (36sec)
® @ working temperature -25+50°C
| | dimensions 48x24x60mm
L N mounting hole 32x22mm
protection level 1P20
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CLG-03  PROGRAMMABLE

FUNCTIONING

CLG-03 is a programmable, multi-function electronic meter, enabling the counting of working hours of the connected devices or systems
in 1 to 999 999 range, corresponding to 114 years of operation. Working time is counted according to an individual program, set by the user.
After reaching the limiting value, the meter will configure itself according to individual user's needs.

AC/DC
E00O000

1 2 power supply 24+264V AC/DC
EaEy e GOE___ cLeos INPUT: voltage 104264V AC/DC
E e - S +— .3 7e———— 4/~  RESET:voltage 10+264V AC/DC
- & load current 8A
B i) RESET INPUT power consumption 1.5W
- —_—y 8 ————— —/~ working temperature -20+50°C
@ @ @ terminal 2.5mm? screw terminals
dimensions 3 modules (52.5mm)
I 10 mounting on TH-35 rail
11 protection level 1P20

FUNCTIONS

* control panel, enabling programming and the monitoring of device operation

*Tinput for DCsignaland ACsignal 50 Hz

* counting time upwards without threshold value

* adjustable THRESHOLD parameter in the range of 1+999 999 specifying the limiting number of hours to be counted in a single cycle of
operation

* ,downward” counting mode to the selected value with zero value signalling (e.g. 9999 —0)

* counting working time with high state (constant voltage) at the Tinput

* counting working time between two pulses given at the T input

* counting time upwards to the selected threshold value

* external RESET input

* relay output signaling the preset meter state (1xNO/NC 8A contact)

* relay action selection: pulse with set time length; ON — OFF or OFF - ON state change

*local and total meter state memory after supply failure

* setting backlit display mode

* programm menu in three languages: Polish, English or Russian

MB-LG-4 LO/HI 4-channel worktime meter with Modbus RTU output

supply voltage 9+30V DC
E ] + - DI inputs quantity 4
R, 4 hL_‘Z,_lS IN1 7 10 IN3 input voltage
EF il Lo 6+30V AC/DC
T IN2 8 1 IN4 Hi 1604265V AC/DC
e | e 4 6 input signal frequency max 100Hz
N | com1/2 9 12 com 3/4 measured time max 150years
RS-485 port RS-485
] A B communication protocol Modbus RTU
working mode SLAVE
R e ! communication parameters
IE speed - adjustable 1200+115200 bit/sec
F- lp s data bits 8
g7 = 50

= ( N ) N stop bits 1/1.5/2
1—/ — l—/ — parity bit EVEN/ODD/NONE

com com address 1+247

WV o power consumption 0.3W

& e working temperature -20+50°C
- o terminal 1.5mm? screw terminals

dimensions 1 module (18 mm)

mounting on TH-35 rail

protection level 1P20

FUNCTIONS

* four independent meters

* the overall results in the FLOAT (floating-point) values for hours and INT score values (total): seconds, minutes, hours, days
(4 records per meter)

*input licznikowe przystosowane do pracy z sygnatami AC/DC

* selectinga mode of state 1 trigger: high or low voltage

* time filter for limiting the maximum length of the input signal (elimination of interference at the input of the meter)

* meter state memory after power failure

* digitalinput function
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35. FLUID LEVEL CONTROL RELAYS

PURPOSE

Fluid level control relays are used to detect the presence of fluid conductive the current on the level of mounted flooding sensors.

ONE-POSITION
PZ-828

PZ-828 RC  WITH ADJUSTABLE SENSITIVITY

sEee L NN ]
'Z‘IJ— [ FaF ]
] ' ]

Ctowe Cteoe

power supply 230V AC
load current <16A
contact separated 1xNO/NC
sensitivity - adjustable for PZ-828 RC 1+100kQ
output voltage measurement <6V
power indication green LED
working status indication red LED
power consumption 1.1wW
terminal 2.5mm? screw terminals
dimensions 2 modules (35mm)
mounting on TH-35 rail
flooding probe type 1xPZ
5-6 contact galvanic separated
protection level P20

In dry conditions, the relay's contact remains in the 7-4 position. Once the sensor becomes flooded with liquid, the red LED indicator lights up,
and the contact is shifted to the 7-8 position. After the level of the conductive liquid decreases (and the electrodes of the flooding sensor depart),

the contact returnsto position 7-4.

TWO-POSITION
PZ-829

PZ-829 RC WITH ADJUSTABLE SENSITIVITY

= : = - L N

.Iitirt#l:lj _IF'I-‘IFEIF!:J ) i
12— 10— r 2

I ] I 2] 6

1 | 1 9

8 MAX
o e, | 7 MAX
o . . S AT 1 11 -MIN 10 i
[¢enewe | letueee 1 " o

After the liquid level decreases to MIN (i.e. electrodes MIN
and COM spaced), the MIN contact is switched to position

11-12, whereas the MAX contact remains in position 8-9. On “ “‘

power supply 230V AC
load current 2x[<16A]
contact separated 2x[1xNO/NC]
sensitivity - adjustable for PZ-828 RC 1+100kQ
switching delay contact

for MIN 1+2sec

for MAX <5sec
output voltage measurement <6V
power indication green LED
working status indication 2xred LED
power consumption 1.1W
terminal 2.5mm? screw terminals
dimensions 3 modules (52.5mm)
mounting on TH-35 rail
flooding probe type 3xPZ2
4-5-6 contact galvanic separated
protection level P20

l MAX

MIN

<5s <5s <5s
the other hand, when the MAX liquid level is reached (MAX o S o
and COM electrodes shorted), the relay's MIN contact will be 829 1 S . ————————
switched to position 11-10, whereas the MAX into position - ;s;%
8-7. —-1110 :
THREE-POSITION power supply 230V AC
load current 3x[<8A]
PZ'831 RC L N contact 3x[1xNO]
sensitivity - adjustable 1+180kQ
== > 1l_|z|_‘2 contact switching delay <2sec
LTS T R 4 J output voltage measurement <6V
3 power indication green LED
§a 4 working status indication 3xred LED
g i “ T | 5 power consumption 1.1W
. i — s 6 —l terminal 2.5mm? screw terminals
'E Pz R3 dimensions 3 modules (52.5mm)
R3
L= 831 o fevel2 ; BB 8 3 mounting on TH-35 rail
tevel 1 flooding probe type 4xPZ2
- B | R1
. Fere] ] o) g Rz 10 R2 3-4-5-6 contact galvanic separated
A | R1 protection level P20
' RL_~ com
! vEueLe 1 11 12
R3 : .
R : : » I<Z§ec R
In dry condition (all probes open), all the transformer's contacts are also open. I <Dsec
. . R1 H
If the base probe COM and the next level probe are closed due to a liquid presence, i e : ~—
the contact for a given probe will close, e.g. once the first R1 level probe (the COM o
base probe and the R1 level probe closed) is submerged, the 11-12 contact will close.
The same procedure applies to the R2 and R3 level probes. On the other hand, U e —
aui Al l—— e
once the liquid level drops below the probe level (the COM probe and the level probe j 971§ : : ‘ : : :
- , Lo —
open), the contact for a given probe will open as well. i —
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Chapter 35. Fluid level control relays

TWO-POSITION WITH EMERGENCY STATES MIN AND MAX

PZ-832 RC

3 md-ah b AiE R H il power supply 230V AC
e nE0EfLCEREDE contact separated 4x[1xNO/NC]
| load current MIN and MAX 2x[<16A]

'-—_ | load current ALmin and ALmax 2x([<8A]
P sensitivity - adjustable 1+100kQ
= e ® L| T switching ON delay 1+2sec
o | o output voltage measurement <6V

i @ ALARM MAX power indication green LED

L] ERanm Pz Al LEVELMAX working status indication yellow RED
PrEEAC 832 MAX state signalling MIN and MAX 2xgreen LED

LEVEL MIN alarm state signalling 2xred LED

i com ALARM MIN _ power consumption 1.1wW

tefeoder . ) terminal 2.5mm? screw terminals

: == dimensions 5 modules (85mm)

mounting on TH-35 rail

flooding probe type 5xPZ2

4-5-6-7-8 contact galvanic separated

protection level P20

17-16
MIN =178

15-14
ALMAX —"—12.13

Relay control MAX and MIN statues set by user of controlled fluid. After the liquid level decreases to
MIN (i.e. electrodes MIN and COM spaced), the MIN contact is switched to position 17-16 (FILLING),
whereas the MAX contact remains in position 21-22. On the other hand, when the MAX liquid level
isreached (MAX and COM electrodes shorted), the relay's MIN contact will be switched to position 22
17-18 (EMPTYING), whereas the MAX into position 21-20. 21-MAX
Emergency state: AL, (dry running) - after the liquid level decreases to AL, (i.e. electrodes MIN

and COM spaced), the AL,,, contact is switched to position 12-11; AL, (overflow) after level is

reached AL,,, (AL, and COM electrodes shorted), the relay's AL, contact will be switched to

position 15-14.

'min

PZ PROBE PZ2 PROBE
W
— |
= flooding probe electrode flooding sensor acid-resistant steel electrode in
probe dimensions / wire length 30x25x5mm/1.5m O + plastic box for electrode
length / pitch of electrodes 30mm/5mm 1 +gland PG9
sensor voltage <6V~ | = probe dimensions @15, 1=9.5cm
current probe <0.13mA d probe voltage <6V~
length connection wire <100m i II probe current <0.13mA
- dedicated PZ-828, PZ-828 RC ) liquid temperature max <85°C
i connection wire e.g. DY 1mm?
' - length connection wire <100m

How to connect the probe

dedicated

The design of the probe makes it possible to install the probe on a flat horizontal base, for example on
the floor in a room where hydro-valves and flow pipes are installed or in a laundry room. Thanks to
such a design of the probe, any failure or flooding of a room with a liquid can be quickly detected as
well as electric circuits can be simultaneously switched off or the sound or light signalling system

(alarm system) can be actuated. The probe cable can be extended to 100 m.

A maximum of 10 probes can be connected in parallel connection or in series connection to 5-6

output:

* series connection - for a dependant system that controls the level of liquid in many points
asimultaneous short-circuit of all sensors connected must occur in order to activate the relay.
* parallel connection - for an alternative system that controls the level of liquid in many points

ashort-circuit of at least one of the sensors connected must occur.

In case of a series connection, the sensitivity of the sensorsis reduced (conductivity is reduced).

PZ-829, PZ-829 RC,
PZ-831 RC, PZ-832 RC

Pz-828

x

PZ-828
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AUTOMATIC ANTI-FLOOD SYSTEM
ASP

PURPOSE

ASP automatic anti-flood system is an autonomous system to prevent flooding of residential, single-family and multifamily buildings.
Itis used for comprehensive protection of property from the effects of flooding.

e-valve -
view from the coil

e-valve -
view from the coil

15 1617
o N

e
&2

VALVE2 + ®Z

S
S
S

OK|
ALARM

o
VALVE 1+ &2 E
VALVE 1-
VALVE 2 - E
PROBE 1+ Q==
PROBE 1- &= L
B R
ST ——
- i
PROBE 2 - bemm
PROBE 3+ Q=
PROBE3- & b
PROBE 4+ SE— ——
PROBE 4- §— b

FEATURES

* detection of leaks and spills

* cutting off water supply to the
property

* notifying the user about this
situation

* reducing pressure drops

* improving the efficiency of fire-
fighting installations

* bistable solenoid valve remains
closed after power loss

* solenoid coil is not constantly
powered (power at the time of
switching)

* own emergency power supply

COMPONENTS OF THE SYSTEM

1) Distribution box containing: SAM-01 central controller, electrical circuits protection and backup battery for short power outages.
2)1",2",3/4"or5/4" solenoid valve -1 pc.

3) SON-K boiler room flooding probe - 1 pc.

4) SON-M living areas flooding probe - 2 pcs.

FiF]

B [FaFsl =
SAM-1 solenoid valve for cutting SON-K SON-M option to integrate with
multi-purpose ASP off water supply to the boiler room flooding living areas alarm systems and fire
system controller facility (1", 2", 3/4"or 5/4") probe flooding probe alarm systems
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UTILITIES CONTROL SYSTEM
USM

PURPOSE

USM systemis used to cut-off all water receivers in case of fire or failure of water installation, with the exception of fire-fighting devices.

fire hydrant
25/33/52

USM

designed hydrant

system

EA251 DN50

anticontamination valve

multi-stream

water meter

steel/PE nipple

utilities control system

solenoid valve

domestic water

installation

steel/PP
nipple

existing port

outer wall

Support of hydrant system by cutting off the domestic water.

FEATURES

* reduces pressure drops and improves the efficiency fire-fighting

installations by cutting off the domestic water;
* can be installed in any building without certification from CBNOP and ITB

* own power reserve system
* manual control or monitoring (works with wireless systems)

* self-test once a month
* can be controlled via the Internet, Ethernet, GSM, etc.
* product ready for assembly (can be tailored to the needs of the users

and requirements of the building)

VERSIONS
USM H - for detection of emergencies and cutting off power to water and
central heatinginstallations.
USM O - for supporting the hydrant systems by cutting off domestic water
supply in order to secure an efficiency of hydrant installation in the building.

Can be combine with USM H.
USM | —-for machinery and equipment.

COMPONENTS OF THE SYSTEM

* SAM-1 controller

* flooding probes (installed in bathrooms, kitchens, baths, boiler
rooms, etc.).

* solenoid valve EZ to 2" for 12 V DC voltage with GW or with
additional flanges

* ROP-type switch or tension switch

* solenoid valve filter and fittings with appropriate size 12 V 1.3 Ah
battery

* C 1A to 2A circuit breaker

* pressure switch (in central heating installation)

* double button (switching the solenoid valve on and off)

i,
:*- #

An example of USM applications
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FRE DTS

An example of water distribution in a building with USM system in case of fire.

USMH1

application for free-standing
houses or semi-detached
houses with probes.

USMH2

application for free-standing
houses or semi-detached
houses without probes.
Cooperation with Alarm
Control Panel.

usmo1

application for buildings with
the hydrant installation
without probes. Cooperation
with the Fire Alarm Control
Panel. Reference will be
tailored for the needs of
specific objects.
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36.

TEMPERATURE REGULATORS

PURPOSE

Temperature regulators may be used for equipment control in anti-freeze systems

which prevent the freezing of gutters, the accumulation of ice on stairs, vehicles, etc.

RT-820 temperature setting range: 4+30°C

RT'821 temperature setting range: -4+5°C — for anti-icing heating systems

RT-822 temperature setting range: 30+60°C
RT-823 temperature setting range: 60+95°C
FUNCTIONING

The power supply to the generator is indicated by the green LED. Until the required ambient temperature is achieved, the contact of the
regulator remains in position 2-1 and the heating device is active. Once the set value is achieved, the contact shifts into position 2-8 and the
heating or ventilation device is turned off. Any drop in temperature by the hysteresis value will activate the heating device again (contacts 2-1

closed) until the set temperature value is achieved.

power supply
load current
contact

230V AC
<16A
separated 1xNO/NC

fLee 0 b temperature range
RT-820 4+30°C
S —— 3 l—z—l“ RT-821 -4+5°C
v RT-822 30+60°C
| 8 RT-823 60+95°C
2 I hysteresis - adjustable 0.5+3°C
1 setting accuracy 1°C
measurement accuracy +1°C
5 temperature probe type RT/RT2
power indication green LED
KTYE1.210 working status indication red LED
CEee power consumption 11w
6 working temperature -25+50°C

terminal

2.5mm? screw terminals

dimensions 2 modules (35mm)
mounting on TH-35 rail
protection level P20
RT-826 biGiaL temperature setting range: -25+130°C
power supply 230V AC
= load current <16A
tcee contact 1xNO
| temperature range -25+130°C
_I hysteresis - adjustable 1+30°C
| - setting accuracy 1°C
12+24v DC measurement accuracy +1°C
<30mA sound signalling DAP12 buzzer
+ resonant frequency 2.4kHz
volume 80dB
o visual alarm output open collector (OC)
KTY81-210 7-8 AL output light signalling alarm output connection voltage 12224V DC
. open collector type EUATERGE <30mA
display 3xsegment LED 5x9mm
contact signalling activation red LED
temperature probe type RT/RT2
% . ) power consumption 11w
working mode: HEATING / COOLING working temperature 25:50°C

* indication correction +9°C

terminal

2.5mm? screw terminals

* audible indication of alarm status when the temperature exceeded +5°C oriented (internal gﬁ'?uer:‘tsi::;“s 2 m°dé‘r'1e$£35;”mmi)l
piezoelectric hooter) protection level 1P20
* projection of the currently measured temperature
RT PROBE RT2 PROBE
temperature sensor KTY 81-210 temperature sensor KTY 81-210
y ./ ey measuring range -50+130°C measuring range -50+130°C
i L i i working temperature -50+65°C working temperature -50+130°C
! e— J sensor dimensions @5; h=20mm sensor dimensions ?8; h=40mm
sensor insulation heat shrink sensor insulation brass muff
: wire OMY 2x0.34mm?; |=2.5m wire SIHF heatresist 2x0.5mm?; |=2.5m
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RT-824 temperature range: 5+35°C

power supply 230V AC
load current <16A
contact 1xNO
OC temperature range 5+35°C
hysteresis 3°C
setting accuracy 1°C
LN GND measurement accuracy +1°C
i T internal temperature sensor NTC
| power consumption 0.8W
B working temperature -5+50°C
OO
12 3 4 5 6 7 8

FUNCTIONS

* possibility of programming 1 required temperature
*the knob located on the front panel enables setting a required temperature
* the breaker switch located on the front panel enables switching off the power supply of the whole heating system

terminal 1.5mm? screw terminals
dimensions
front 83.5x83.5mm; D: 22mm
back @50; D: 27.5mm
mounting in flush mounted @60

protection level

1P20

*theinputfor connecting a control clock
* signalling of the heating system activation
* 2 temperature sensors: aninternal one and an external one
* 3 operation modes of the regulator:
-operation with the internal temperature sensor
- operation with the external temperature sensor
- operation with two temperature sensors

*inthe mode of operation with the internal temperature sensor: in case of the failure of the temperature sensor the regulator will shift to the so-
called safe automatic model and will try to maintain the temperature set

* automatic switching over to the mode of operation with the internal temperature sensor in case of a failure of the external sensor

*inthe mode of operation with two temperature sensors, the external sensor is the limiting one and it does not permit the temperature of 27°C

to be exceeded regardless of the temperature set by means of the temperature adjusting knob

*inthe mode of operation with two temperature sensors: if both temperature sensors fail, the regulator will shift to the so-called safe automatic
model. Working with interruptions, the regulator will try to maintain the temperature at the level of 80% of the set temperature.

power supply 230V AC

RT-825 temperature range: 5+60°C load current <16A
contact 1xNO

temperature range 5+60°C

antifrost temperature range - adjustable 0+10°C

hysteresis 1°C

N GND L N setting accuracy 1°C

— measurement accuracy +1°C

e L é% reading accuracy 0.1°C

% backup time clock <1h

i < internal temperature sensor NTC

! ’ ® ° \‘ power consumption 0.8W
12 3 456 7 8 working temperature -10+50°C

terminal 1.5mm? screw terminals
dimensions
front 83.5x83.5mm; D: 22mm
FUNCTIONS back @50; D: 27.5mm
mounting in flush mounted @60
protection level 1P20

* the control panel enables programming and monitoring the device operation

* the breaker switch located on the front panel enables switching off the power supply of the whole heating system

* maintaining a preset temperature in accordance with programmed hours and days of the week

* possibility of programming 4 intervals of a required temperature per 24 hours

* 12 program entries: 4 entries concerning the required temperature for working days (Pn-Pt: Monday through Friday); 4 entries concerning
the required temperature for Saturday (So: Saturday) and 4 entries concerning the required temperature for Sunday (Nd: Sunday)

* possibility of a quick, manual correction of the currently maintained temperature

* adjustable hysteresis

* 2 temperature sensors: an internal one and an external one

* 3 operation modes of the regulator:

- operation with the internal temperature sensor;
- operation with the external temperature sensor;
- operation with two temperature sensors

* in the mode of operation with two temperature sensors, the external sensor is the limiting one with an adjustable temperature within

the range of 15+50°C

RT-45 PROBE
dedicated RT-824, RT-825
temperature sensor NTC
working temperature -50+65°C
sensor dimensions @7; h=25mm
= - sensor insulation PC muff
[ ==, —_— wire PC 2x0.34mm?; |=3m
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DIGITAL PROGRAMMABLE

PURPOSE

The CRT controllers are multi-function, programmable electronic devices which enable control of heating or cooling devices in order to maintain
a stable room temperature, as well as to control ambient and substance temperatures in industrial conditions, with the option of supervising
technological processes.

WITH PROGRAMMABLE CLOCK CONTROL
CRT-04 temperature range: 0-60°C

FUNCTIONING

The operation time and required temperature are achieved according to the individual program set by the user. The CRT controllers
are equipped with a calendar and a real time clock which enable switching the controlled device on and off at preset hours within the following
cycles: 24-hour, weekly, business-day (Mon. Fri.) or weekend (Sat., Sun.).

power supply 230V AC

— —— load current <16A
R L N contact separated 1xNO/NC
battery 3 years*

temperature range 0+60°C

'Ci:T - R’ 1 2 hysteresis - adjustable 0+10°C

- = w setting accuracy 0.1°C

worEE : 7 model correction +5°C

] 3 G temperature probe type RT4

lagged switching - adjustable 1+15min.

B B 9 BR power consumption 1.5W

10 working temperature -20+40°C

I terminal 2.5mm? screw terminals

11 dimensions 3 modules (52.5mm)

12 mounting on TH-35 rail

protection level P20

* battery life addicted to weather conditions and frequency
of mains failure

FUNCTIONS

* control panel for programming and monitoring;

* operation modes: HEATING and COOLING to maintain a preset temperature according to programmed hours and days;

* CONTINUOQUS operating mode to maintain a single preset temperature value while ignoring other program entries;

* MEASUREMENT operating mode display of an actual temperature value without controlling a connected machine;

* 50 program entries;

* INTERVAL this feature enables the user to program up to 8 required temperature values (3 in the MY1, MY2 and MY3 modes, and an additional
5in modes called MORNING, WORK, DINNER, DAY, and NIGHT for everyday time windows related to the users' lifestyle;

* DELAY programmable time of response delay while exceeding limit temperature values;

* CORRECTION related to the temperature read-out error against the model thermometer;

* SENSORS visual signalisation of the temperature sensor failure;

* DST automatic DST time implementation with programmable shift to manual mode;

* LIGHT selection of display illumination mode.

* LANGUAGE program menuin three languages: Polish, English or Russian

RT4 PROBE RT-56 PROBE
dedicated CRT-04 dedicated CRT-05, CRT-06
temperature sensor DS18S20 o —y temperature sensor PT-100
- measuring range -55+125°C i measuring range -100+400°C
= = working temperature -30+65°C H ¥ | sensor dimensions @4; h=85mm
2 === sensor dimensions @5; h=30mm ii Wy f! sensor insulation steel sleeve
hi "5::-# | sensor insulation heat shrink wire PC 3x0.34mm?; 1=1.5m
i —— wire LiYY 3x0.34mm? =2.5m o, in braided metal
———— iy =
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Chapter 36. Temperature regulators

CRT-05 2-FUNCTION temperature range: -100+400°C

L N

1lv—|Zl—» 2

7 R

8 W Pﬁ|
|+l

9 R PT-100

FUNCTIONS

* control panel for programming and monitoring;

* 2 operations modes: HEATING and COOLING

* 2 regulated HYSTERESIS values lower and upper limits;

* AUTOMATIC mode operation with one selected function;

* MANUAL mode permanent closing or opening of the contact without a temperature measurement.
* CORRECTION related to the temperature read-out error against the model thermometer;
* WARNING - visual signalisation of the temperature sensor failure, range exceed and speed riasing or falling {1

temperature exceed
* limiting access to program menu using PIN code
* LIGHT selection of display illumination mode.
* LANGUAGE program menu in three languages: Polish, English or Russian

CRT-06 10-FUNCTION temperature range -100+400°C

L N
1"—|Zl—$2
P1 P2
3J—4 SJ—G
C1 c2
R R
7 10
8 w W 11
=il = =
i f Il t‘ﬁ -& ,J 9 R PT-100 PT-100 R 1

FUNCTIONS

* control panel for programming and monitoring

* 10 operation functions

*2independent temperature sensors

*two independent temperature values may be set

* 2x[1xNO/NC] contacts applied to the temperature sensors
* 2 hysteresis set values, one for each sensor

* AUTOMATIC mode - operation with one selected function

power supply

load current

contact

temperature range
hysteresis - adjustable
setting accuracy
model correction
gradient

temperature probe type
working temperature
power consumption
terminal

dimensions

mounting

protection level

H

c1
H1
T1

H2

P1

c1
T1

H2

P1

power supply

load current

contact

temperature range
hysteresis - adjustable
setting accuracy

model correction

lagged switching - adjustab
gradient - adjustable

sampling frequency - adjustable

temperature probe type
working temperature
power consumption
terminal

dimensions

mounting

protection level

230V AC

<16A

separated 1XxNO/NC
-100+400°C

0+10°C

1°C

+20°C

4°C/1sec

RT-56 (PT-100)
-20+40°C

1.5W

2.5mm? screw terminals
3 modules (52.5mm)
on TH-35 rail

P20

EATING

AN

AN d

B

COOLING

230V AC

2x[<16A]

separated 2x[1xNO]
-100+400°C

0+100°C

1°C

+20°C

le 0+45min.
4°C/1sec + 6°C/1min.
1+120samples/1min.
RT-56 (PT-100)
-20+40°C

1.5W

2.5mm? screw terminals
3 modules (52.5mm)

on TH-35 rail

1P20

* MANUAL mode permanent closing or opening of the contact without a temperature measurement. Separate temperature drops for the P1

and P2 contacts

* DELAY - programmable time delay of activation when passing through the threshold values of temperature

* CORRECTION related to the temperature read-out error against the model thermometer

* WARNING - visual signalisation of the temperature sensor failure, range exceed and speed riasing or falling temperature exceed
* memory feature for maximum and minimum temperature values registered, independent for the C1 and C2 sensors

* limiting access to program menu using PIN code
* LIGHT selection of display illumination mode
* LANGUAGE program menuin three languages: Polish, English or Russian
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OPERATIONAL FUNCTIONS OF THE CRT-06

C1
1 _II'_II \\ HEATING mode. The P1 and P2 contacts depend on the C1 6 Elli’\
1 N d sensor. T1 AN
- 1sensor: C1 H1
p1 - P1and P2 work in parallel
- 1 temperature set value: T1
P2 - 1 hysteresis set value: H1 (upper and lower limit) H2 /A\
Y PP b
|-/ \\// AN
c2 / NG
P1
P2
2 ﬁ%’\ COOLING mode. The P1 and P2 contacts depend on the
T1 \\ — C1 sensor.
H - 1sensor: C1
- P1and P2 work in parallel
P1 - 1 temperature set value: T1
P2 - 1 hysteresis set value: H1 (upper and lower limit)

HEATING mode for the contacts P1 and P2. The P1 contact
depends on the C1 sensor, and the P2 on the C2 and C1
(activated only with the P1 contact closed).
-2 sensors: C1 and C2
- the contacts interdependent:
P1 - heating
P2 - heating with the P1 closed
- 2 temperature set values: T1 and T2
- 2 hysteresis set values:
H1 upper and lower limit for T1
H2 upper and lower limit for T2

DIFFERENTIAL mode. The P1 contact closed with the tempe-
rature difference exceeding the set value. The P2 contact acti-
vated in the reversed conditions in comparison to the P1, i.e.
with the temperature difference lower than the set value.
-2 sensors: C1 and C2;
- contacts work in alternate manner:

P1 - heating

P2 - heating with the P1 closed

- 2 temperature set values: T1 and T2
- no hysteresis set values H1 and H2

WINDOW mode. The P1 and P2 contacts closed
when the C1 sensor temperature is between the
presettemperature valuesof T1and T2.

-1sensor: C1

- contacts work in alternate manner:
P1and P2

- 2 temperature set values: T1 and T2

- no hysteresis set value H1 and H2

WINDOW mode. The P1 and P2 contacts closed

N when the C1 and C2 sensors temperature is between

the preset temperature valuesof T1and T2.
-2 sensors: C1 and C2

- contacts work in alternate manner:
P1land P2

- 2 temperature set values: T1 and T2

- no hysteresis set value H1 and H2

WINDOW mode independent for the P1 and P2
contacts. The P1 contact closed when the C1 sensor

temperature is between the preset temperature
values of T1 and T2. The P2 contact closed when the

C2 sensor temperature is between the preset tem-
perature values of T3and T4.

,— - two sensors: C1 and C2

3 ﬁi]l- ’-\ HEATING / COOLING modes. The P1 and P2 contacts
T AN depend on the C1 sensor. 8 a1
H1 RN A -1sensor: C1 T
- contacts work in alternate manner:
P1 P1 - cooling; P2 - heating
P2 - 1 temperature set value: T1
- 1 hysteresis set value: H1
(upper and lower limit) T2
P1
4 Cl P2
Hl\ HEATING mode for contacts P1 and P2. The P1 contact
Ti N\ — dependent on the C1sensor; the P2 on the C2 sensor.
H1 -2 sensors: C1 and C2 9
- contacts work independently: a
N "\/\ P1 - heating; P2 - heating m
-'[—‘2 AN - 2 temperature set values: T1 and T2 C2
HZ/ K 2 hysteresis values:
Cc2 H1 upper and lower limit for T1
P1 — H2 upper and lower limit for T2 T2
P2
P1
P2
5 ﬁll ’-\\ — COOLING mode for the P1 and P2 contacts. The P1 contact 10 c1
Lll — depends onthe C1sensor; the P2 onthe C2 sensor.. T1
-2 sensors: C1 and C2
- contacts work independently: T2
" T ~—"\L P1 - cooling —
T2 Z AN P2 - cooling T3
o[/ N r . I /|
Ne emperature set values: T1 and T2 N
(P:% - 2 hysteresis set values: T4
P2 H1 - upper and lower limit for T1

- contacts work independently: P1 and P2
P _-_#ﬂ:ﬁ -4 termperature setvalues:
H2 - upper and lower limit for T2 r2ll T1and T2 for the P1 and

T3 and T4 for the P2 contact
- no hysteresis set value H1 and H2

CRT-15T

temperature range: 0+400°C

power supply 100+240V AC
load current <3A
contact separated 1xNO/NC
u~ load current alarm output <1A
output alarm contact separated 1xNO
temperature range 0+400°C
PID setting
proportional part P 0+100
integral part | 0+255
derivative part D 0+255
setting accuracy 0.5°Ct1digit
model correction +15°C
working temperature -10+40°C
power consumption 1w
terminal 2.5mm? screw terminals
dimensions 48x48x86mm
FUNCTIONS mounting hole 45x45mm
protection level P20
* control panel for programming and monitoring of device K400 PROBE
operation
* PID controller (a proportional-integral-derivative controller);
* automatic tuning of the PID regulator
* ALARM programmable temperature limit to trigger off the f::\';:::fure sensor CRTK'i(S)g
alarm feature sensor dimensions M6 thread; h=15mm
* preset temperature indications ' sensor insulation — itge'
wire x0.34mm? |=1.0m

* current temperature indications

* 1xNO/NC output contact

* additional ALARM output: 1xNO contact
* model correction

in braided metal
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RT-833  WITH ADJUSTABLE FAN SPEED

PURPOSE

This regulator is designed for direct control of 12/24 V DC fans speed in control cabinets (or similar installations) as a function of temperature.

,_
p=4

By
IE'-
w

] f 4

W 5

= .". KTY81-210

- . - L 6

e + —
. 7

bm 12/24VDC

L ]
©

FUNCTIONING

power supply 12+24V DC
load current DC (7-9) <6A
contact (overload) separated 1xNO/NC (10A)
temperature range

Tmin 25+60°C

AT 5+30°C
measurement accuracy +1°C
start speed setting 0+80%
temperature probe type RT/RT2
power indication green LED
working status indication red LED
power consumption

standby 0.05W

on 0.6W
working temperature -15+50°C
terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20

If the temperature exceeds the preset Tmin value, fan will be activated and its speed will be proportional to the measured temperature

and regulator settings:
-fortemperature Tmin speed will be equal to the preset minimum speed.
-fortemperature Tmin + A speed is 100%.

-fortemperatures between Tmin <>Tmin + A speed will be proportionally mappedin arange from the preset minimumto 100% speed.
The regulator is equipped with a relay output to signal too high temperature or damage (power loss) of the controller. During normal operation,
contact is closed (position 11-12). If the measured temperature is higher for three minutes than the maximum value (Tmin + A), then contact is
opened (position 10-11). When the regulator is damaged or the power supply to regulator is disconnected, 10-11 contacts can be used to

indicate the error.

RESISTANCE RELAY

CR-810

PURPOSE

The resistance relay protects electrical equipment against any undesirable temperature
increases by means of PTCresistors in serial connection (1-6 pieces).

FUNCTIONING

Correct operation (closed contacts 3-7) is indicated by the green LED (correct power voltage,
temperature of the controlled device, working circuit of connected PTC sensors). The increase
in temperature of at least one sensor over the rated value results in an increase in its
resistance over 3000 Q. The relay is then activated (contacts 3-7 open). The system is activated
automatically if the resistance of the PTC sensor loop decreases below the threshold of 1800
Q (drop intemperature of the controlled device). The contact of the executive relay also opens
in the event of the resistance dropping to 70 Q (e.g. during a short circuit between cables) or
with the power voltage turned off.

TO CO-OPERATION WITH THE PTC THERMISTOR-EQUIPPED TEMPERATURE SENSORS

L1

L3

N/+/~ L
i s 230V~
T 14 3
= 24V
1o —le—i 4
|
il —/
| 7
PTC
Rl 9
s I1O
Wots b 11

power supply
load current

contact separated 1xNO/NC
opening contacts resistance R>30000Q, R<70Q
closing contacts resistance 110Q<R<1800Q
sensor loop resistance (cold state) R=1500Q
power indication green LED
failure signalling 2xred LED
power consumption 0.8W
terminal 2.5mm? screw terminals
working temperature -25+50°C
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20

230V AC / 24V AC/DC
<16A

177



Section X. Status control, measurement and adjustment

37.

SUPPORTING COMPONENTS OF AUTOMATION SYSTEMS

CONTROL SIGNAL SEPARATORS

SEP-01 is used for the separation of control signals in automation systems with separate control subgroups and central control.
The control signal is passed in one direction and blocked in the opposite direction.
EXAMPLE USES:

Group control system created on BIS-412 bistable relays (page 17) and group control system of roller (page 17).

SEP-01

il e load current <1A 1000V
— 4 | 6 working temperature -25+40°C
1o terminal 2.5mm? screw terminals
e dimensions 1 module (18mm)
- mounting on TH-35 rail
i 719 protection level 1P20
ok
)
SEan
I
load current <1A 1000V
SEP-02 working temperature -25+40°C
terminal 2.5mm? screw terminals
dimensions @55, h=13mm
" ;
2 Gkl mounting in flush mounted @60
i = protection level P20
1 2 3 4
I H. s iy
SEP-03 USB AMPLIFIER/USB LINE SEPARATOR power supply
; UsB 5V DC
B ) , ] ) ) Uopt 1230V DC
B | SEP-03 is used for galvanic separation of devices connected via a USB cable. load current
.}“_ i Provides surge protection for HOST-type devices (e.g. PC) from external devices BSB <400"112
. . . . opt <
[} that are connected directly to the power grid, industrial power supply systems USB standard 11/20
or high voltage measurement networks. If you connect an external power supply,  speed low/full 1.5Mbpsec / 12Mbpsec
the SEP-03 USB is used as a signal amplifier and increases the efficiency of current ;:Rgifgig;ayg‘;on LxA/i1xB
it to 1A forthe connected devices system. _ tracks A -> B 5kV RMS
Ty | Uuse -> A/B tracks 1kV DC
STE R | Uopt -> A/B tracks none
working temperature -25+40°C

A [=—]— DEvIcE

GALVANIC
SEPARATION

terminal
dimensions
mounting
protection level

2.5mm? screw terminals
1 module (18mm)

on TH-35 rail

1P20

PSI-02 "CONTINUOUS - PULSE" SIGNAL CONVERTER

PSI-02 is used to convert a continuous control signal to a single control pulses required for the automation control systems. Upon receiving the
control signal at the UST input (leading edge), the converter generates a pulse at the output 12 (contact 11-12 will be closed for 1 sec.).
After the disappearance of the control signal (trailing edge), the converter generates a second pulse at the output 9 (contact 8-9 will be closed

for 1sec.). EXAMPLE USES: Group control system of roller blinds (page 33).

N L
T T
-
[EF ] | 1 3
i . v_ I
..l 6 ¢ Ust L
) o
i H 7
1112 | : 8
e 89 Il t=1sec 9
pors | 10
- .
E 11

power supply
PSI-02 230V
PSI-02 24V
load current
contact
input signal
PSI-02 230V
PSI-02 24V
output signal time
working temperature
terminal
dimensions
mounting
protection level

230V AC

24V AC/DC

2x[<8A]

separated 2x[1xNO]

230V AC

24V AC/DC

1sec

-25+50°C

2.5mm? screw terminals
1 module (18mm)

on TH-35 rail

1P20
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MPG-03

PURPOSE

FULL-WAVE BRIDGE RECTIFIER (in GRAETZ circuit)

The MPG-03 changes alternating current into unidirectional direct current.

3

_|>|_

iFer ] ~_)

R Pi5
o

B

power supply
MPG-03 230V
MPG-03 12+48V
load current
output voltage signalling
working temperature
terminal
dimensions
mounting
protection level

110+264V AC

1248V AC

<2A

green LED

-25+40°C

2.5mm? screw terminals
1 module (18mm)

on TH-35 rail

P20

LT-04

PURPOSE

TERMINATION/POLARISATION MODULE NETWORK RS-485

LT module is used to termination of signal line (UTP cable) between devices exchange data according to the standard MODBUS protocol

onthe network RS-485.

FUNCTIONING

Termination means ending of the signal line (UTP wire) with suitable resistors in order to
maintain a uniform wave resistance across the line, which greatly improves the quality
of the transmitted data and eliminates errors that occur on the signal line.

Polarization of the line is required when at least one of the SLAVE-type devices in RS-485
network does not have a signal GND point. Polarization is done only for MASTER

devices.

Signal amplification is realized through active powering of the line with low voltage

through one of the modules.

S T23 MASTER 123
:—Zl. 060 A s 000

s sl 4 9
v " 756 458
[T=F I o M?
L1-04 T A Siave A L1-04

: GROUP .

obol——p B 0900
e 789 U UUUUTRR 789
‘T"{ 000 000
101112 101112

Network termination system

MASTER 15:30V DC
A B T

TA SLAVE A
GROUP :
B

‘B

Signal amplification system
(including termination)

power supply

system current
working temperature
terminal

N
0wl

5

o~
o

E

lod o

[9)
o
0]

>

15+30V DC

<10mA

-25+50°C

2.5mm? screw terminals

dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20
15+30V DC
+ -
123 T23
000 [ jD el
456 456
000 90 ¢
LT-04 ‘A SLAvE At LT-04
J : GROUP :
obel—s B —1 o of
] 7809 789
000 o 0 0
101112 101)11p
MASTER
A B GND
T4

Network polarization system (including
termination) for slave devices GND without

ECH-06 RESERVE DC POWER MODULE (with battery charger 1.3 + 7.2 Ah)

PURPOSE

Power module and charging battery of ECH allows you to implement flexible power scheme to ensure continuity of the device after the main
power failure. With the external acid battery (gel) of a nominal voltage 12 Vis battery reserve system.

FUNCTIONING

The module performs the continuous surveillance of the battery and recharges it automatically when the presence of the main supply voltage.
In the case of main power failure or a decline in its value below the battery voltage of the receiver is powered from the battery. With the battery

voltage of approx. 10.5 V the module automatically cuts off the power supply (protection against damaging the battery).

- 1
i Uout R+ ]
1o ; 3 —>
1l 10
T
12 -
q 11

—
o o
1 3

Uacu

>
a
1S+

[ ¥ i 12

supply voltage / charging Uin
(Uin -0.5V DC / Uacu -0.5V DC)

output voltage Uout

output load current Uout
supported battery capacity

battery voltage max
charging current

power supply cut-off threshold

power consumption
terminal
dimensions
mounting
protection level

18+30V DC

<3A

1.3+7.2Ah

13.8V DC

<0.35 A

<10.5V DC

<1w

2.5mm? screw terminals
1 module (18mm)

on TH-35 rail

1P20
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RM-07

PURPOSE

RM-07 module is used as a signal amplifier for Modbus RTU transmission as well as a galvanic separator in RS-485 network. It amplifies the signal
thus extending the coverage of the bus and allowing to connect more devices. It can also be used for branching the lines and protect them from
theinfluence of electromagneticinterference. The module amplifies the signal in both directions. Galvanicisolation between ports.

o
o, -
| - T
[ FeF ] , :
L 1 j
| ;
L T AO— 4 L —> 10—0 8B
. ' TX/Rx
BO—6 i+ 12— 9aA
E o 3 :
Rl st (L
e +
1 [E

EXTENSION

In order to extend the bus by another group of 32 receivers.
Ability to extend up to 4 groups for transmission rate of 9600.

SLAVE
32

SEPARATION

To protect a group of receivers from interference generated on the side of the
long communication networks.

MASTER

RS-485

[

SLAVE GROUP

RS-485 NETWORK AMPLIFIER/SEPARATOR

Fhat e

power supply 9+30V DC
baud rate 1200+115200bpsec
system current <25mA
galvanic separation 1kv
working temperature -25+50°C

terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail

protection level

BRANCHING

To reduce the impact of interference caused by the branching of long signal
lines.

MASTER
RS-485

AMPLIFICATION

To strengthen the signal in long communication networks.

RM-07

1P20

SLAVE

WE1800BT

RS-485 => USB CONVERTER

PURPOSE
The converter allows you to access the RS-485 and RS-232 serial ports from any computer on the local network and from any computer in the
world connected to the Internet, if the IP address is shared. Communication is carried out via TCP, UDP, DHCP and other protocols.

wire lenght
RS-485 connector

1.8m

2x0.34mm?

ATC-1000

RS-485 => TCP/IP CONVERTER

PURPOSE

The converter allows you to access the RS-485 serial port from any computer on the local network and from any computerin the world connected
tothe Internet, ifthe IP addressis shared. Communication is carried out via TCP, UDP, DHCP and other protocols.

power supply 9+24V DC
RS-485 connector 1.0mm?
TCP connector RJ-45 slot
dimensions 86x100x26mm
mounting two screws to substrate
. supplier 9V DC included
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AKS-08 CONVERTER/SEPARATOR OF ANALOG SIGNALS
PURPOSE

The analog separator is a module capable of processing an analog signal from one form to the other with an additional galvanic separation
between inputand output signals.

i i
- | 24+30V DC
. . ower su +

- Inputsignals IN: Outputsignals OUT: ﬁ]putimp’;z:nce
*0+10Vvoltage *0+10Vvoltage voltage mode 3kQ
%1 —p  kq- current mode 50Q
1+10Vvoltage 1+10Vvoltage output current (voltage mode) <50mA
*0+20 mA current *0+20mA current working temperature -25+50°C
* 420 mA current * 420 mA current terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level P20

. -,
i [ma- U -
T ey S . N L ol J_|
G 1J Wi iy HE iy
Sy i } —
T T T T
L e bk v 0107 1-2ma 0- 107
- EEE 0L TN it 1-10% LR 110N

FUNCTIONS

* Galvanic separation (min. 1 kV) between analoginput and output

* High speed processing - the ability to transfer signals with frequencies up to 100 Hz
* Optical control of the correctness of input and output signals

* Signaling cases where the output signalis beyond the permitted range of values

* Indication of an overload or short circuit on the output line

APPLICATION
* Protection of expensive automation components (PLCs, inverters, controllers, etc.) against surges that may appear on the signal lines.
* Adjust the level of the analog signal to the capabilities of the controllers or regulators, for example it is possible to connect the sensor with the
current outputtoa PLC controller equipped only with voltage analoginputs.
* Increasing the range of analog transmission, for example a very susceptible to interference voltage analog signal can be converted into a
resistant current signal. In such form it can be send across, for example, factory complex, and then returned to a voltage signal form using the
second converter.

OP-230 OVERVOLTAGE PROTECTOR type 3 (early D-class) with a triple interference filter

PURPOSE
Protection of electronic devices, i.e. computers, PLCs, microprocessor systems, etc. against electromagnetic disturbance and overvoltage in the
electrical system.

standard no. IEC 61643-1:2001
protection class I
— rated voltage 230V AC
IR N L | L rated current 10A
N max. stable working voltage 255V
1 PE overvoltage protection level L—N measured <1kV
(e — <|:| operating time <25nsec
— { S additional protection 10A glL/gG lub C10A
= 1 7 inductans 1mH/track
7 T leakage current 0.5mA
I o e 1[2]3]afs]e capacitance L—N 880nF
u capacitance L(N)—PE 2.2nF
ce | electromagnetic interference damping capacity >85dB
! Eruan 4 terminal 2.5mm? screw terminals
7 [8 ]9 Jio0]11]12 working temperature -25+50°C
dimensions 3 modules (52.5mm)
Ltueue | mounting on TH-35 rail
[ N’ PE protection level 1P20
WB-1 TOGGLE SWITCH WITH SIGNAL LIGHT
- LN
X L
[Fer — 1l 13 overload 16A 250V AC
k transmission speed 1200+115200bpsec
working temperature -25+50°C
terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
i 10 1 protection level P20
| N
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38.

SIGNAL TRANSDUCERS

ANALOG TRANSDUCERS

The analog transducers dedicated for measuring physical values with an external or internal sensor and converting the measured features

to the standard analog current signal output 4+20 mA or voltage 0+10 V.

TEMPERATURE TRANSDUCERS

AT-1l / AT-1U 1 co-operate with KTY temperature sensor

'-'" '-'" supply voltage 9+30V DC
R g ! A v+ Ve[ono] range of measurement -50+100°C
B k-, Vi -0 -— — 0—{m) b6 maximum measurement error +1.5°C
Izmm . Vo=m 9;29 ] tt N /U output signal 4:20mA/0:10V
— o1V processing error +0.5%
1 3 ”?—‘ T T T I 1/U length of signal wire 300m/20m
10 12 o B o1 2 temperature probe RT/RT2
; power consumption 0.8W
AT-0 R - working temperature -20+50°C
== ' = A1 AT-1U te.rminaTI 2.5mm? screw terminals
dimensions 1 module (18 mm)
] ] mounting on TH-35 rail
protection level P20
The module works with resistance-type temperature sensaor KTY81-210 (or similar).

Adedicated temperature probe of F&F production: RT probe or RT2 probe (page 172).

AT-2I| / AT-2U with internal KTY temperature sensor supply voltage 930V DC
range of measurement -50+100°C
maximum measurement error +1.5°C

Al Voo Yl I/U output signal 4:20mA/0+10V
V+ O ~— — O—{m) S5 b put sig

processing error +0.5%
AT % I N t t 1/U length of signal wire 300m/20m
o —— ) ! 4 56 — o1V internal temperature sensor KTY81-210
@ ?ﬂ-| I:Il II o == I temperature probe RT/RT2
i Al 4 6 power consumption 0.8W
e i ! T2 working temperature -20+50°C
f;‘{i-’:}-_ CEH terminal 2.5mm? screw terminals
t dimensions @55, h=13mm
mounting in flush mounted @60
AT-1 AT-1U protection level 1P20

The module works in one of two options - with the internal sensor or external probe.

The module works with resistance-type temperature sensor KTY81-210 (or similar).

Adedicated temperature probe of F&F production: RT probe or RT2 probe (page 172).
AT-3I cooperate with PT-100 temperature sensor

- supply voltage 9+30V DC
| ! A| range of measurement -100+100°C
"*,- Vb O <— maximum measurement error +1°C
1/U output signal 4+20mA
= "z\l processing error +0.5%
E | j ' 1/U length of signal wire 300m
A 4, ' temperature sensor PT-100
i R lw Ir working temperature -20+50°C
Arz = S J’ﬁ power consumption 0.8W
] - t terminal 2.5mm? screw terminals
m dimens'ions 1 module (18 mm)
L B mounting on TH-35 rail
protection level P20

The module works with resistance-type temperature sensor PT-100 (or similar).
Adedicated temperature probe of F&F production: RT-56 probe (page 174).
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TRANSDUCERS OF MEASUREMENT VOLTAGE

AV-1l SINGLE-PHASE 230V AC / 400V DC "
L/+
.I-
] V+  V-[enp]
™ — & o :
R
9 9—0° @I
0 12 1o
i Cow G leur

201

supply voltage 9+30V DC
range of measurement TrueRMS

AC voltage 0+285V

DC voltage 0+400V
instantaneous voltage max 320V AC/450V DC
maximum measurement error +0.5V
output signal 4+20mA
1/U length of signal wire 300m
input/output breakdown voltage 3kv
processing error +0.5%
power consumption 0.8W
working temperature -20+50°C
terminal 2.5mm? screw terminals
dimensions 1 module (18 mm)
mounting on TH-35 rail
protection level P20

The transducer measures the RMS value voltage TrueRMS, which ensures high measurement accuracy even with distorted waveforms.

CURRENT TRANSDUCER
AC-1l 5a

AC-1] 15A SINGLE-PHASE 15A AC / 20A DC

SINGLE-PHASE 5A AC

supply voltage 9+30V DC
range of measurement TrueRMS/voltage max
lin Jin' AC-11 5A 0+5A/285V
i AC-11 15A 0+15A/285V AC
S , 0+20A/400V DC
| "é"’ '3 [G“"Jg (Y; 5@3 T3 acceptable overload 100A/100msec
| FaF ] 1 t 1 t tmewt o measurement error max +0.2A
. @ output signal 4+-20mA
T T T T ’T * I 1/U length of signal wire 300m
input/output breakdown voltage 2.1kV
13l dw0 120 uon processing error +0.5%
ML v i Ll power consumption 0.8W
= working temperature -20+50°C
L terminal 2.5mm? screw terminals
b dimensions 1 module (18 mm)
mounting on TH-35 rail
protection level 1P20
The transducer measures the RMS current TrueRMS, which ensures high measurement accuracy even with distorted waveforms.
HUMIDITY TRANSDUCER
AH-11 1p65. HERMETIC
. supply voltage 9+30V DC
1 measuring range 0+100%RH
— N measurement accuracy (for 25°C) +3.5RH
[ & inertia Ssec
output signal 4+20mA
Al 1/U length of signal wire 300m
vk O =— — 0 @ 12 processing error +0.5%
1O a— I power consumption 0.8W
L e working temperature -40+70°C
- 1 5 relative humidity 100%
a8 . terminal 1.5mm? screw terminals
———— dimensions 42x98x30mm
mounting to flat surface
protection level P65

Converter mounted in the place of the measurement. The design of the converter allows for condensation of moisture on the moisture sensor

and housing.
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Section X. Status control, measurement and adjustment

TRANSDUCERS WITH MODBUS RTU OUTPUT

Transducers for measuring physical values with an external or internal sensor with the possibility of reading data from the internal registers using
Modbus RTU protocol.

TRANSDUCERS OF MEASUREMENT VOLTAGE

MB-1U-1 siNGLE-PHASE
MB-3U-1 THREE-PHASE

L1

' ' 2 supply voltage 9+30V DC
e R N-———— L maximum current consumption 50mA

T T L+ —— N ' range of measurement TrueRMS
| | M AC voltage 0+285V
"i- ioam ] DC voltage 0+400V
:-I j 78 measurement error 0.5%
reading registry precision v
E input/output breakdown voltage 3kVv
MASTER o MASTER processing error +0.5%
2 sampling frequency 10Hz
s S R,f"‘SBs port RS-485
L= =2 L ? communication protocol Modbus RTU
working mode SLAVE

communication parameters
speed - adjustable 1200+115200 bit/s
+ - + - :

data bits 8
stop bits 1/2
parity bit EVEN/ODD/NONE
address 1+247
working temperature -20+50°C
relative humidity (for +30°C) 85%
terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20

Przetwornik dokonuje pomiaru wartosci skutecznej napiecia True RMS, co gwarantuje duzg measurement accuracy réwniez przy przebiegach
odksztatconych.
CURRENT TRANSDUCER

MB-1I-1 5A / MB-1I-1 15A SINGLE-PHASE
MB-31-1 5A / MB-3I-1 15A THREE-PHASE

L1 supply voltage 9+30V DC
maximum current consumption 50mA

[}'_ [}'_ L2 \ \e ) range of measurement TrueRMS/voltage max
| il , @ AC-11 5A 0+5A/285V
E | - - L / AC-11 15A 0+15A/285V AC
LE<E ] 1 LE<E ] H — 0+20A/400V DC
1§ il 738 measurement error +0.5%
L = | $ 8 reading registry precision 0.1A
sampling frequency 10Hz
- input/output breakdown voltage 2.1kV
MASTER g MASTER port RS-485
Tk HER s communication protocol Modbus RTU
= p ] RS-485 Rf-4885 working mode SLAVE

e B 58 12| ° communication parameters

T T r speed - adjustable 1200+115200 bit/sec
data bits 8
stop bits 1/2
+ - t - parity bit EVEN/ODD/NONE
address 1+247
working temperature -20+50°C
relative humidity (for +30°C) 85%
terminal 2.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level P20

The transducer measures the RMS current TrueRMS, which ensures high measurement accuracy even with distorted waveforms.
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TEMPERATURE TRANSDUCERS

MB-PT-100 710 cO-OPERATE WITH PT-100 TEMPERATURE SENSOR

Recorded values: current temperature and recorded minimum and maximum temperature. Settings of the measuring parameters of the
converter: the averaging time of the temperature measurement result and temperature model correction.

ey i =
E f -?III [ RS-485 [
- I '- o 10 11 12
T e R w R

The module works with resistance-type temperature sensor PT-100 (or similar).
A dedicated temperature probe of F&F production: RT-56 probe (page 174).

MB-DS-2 10 cO-OPERATE WITH THE DS DIGITAL TEMPERATURE SENSOR

The converter has two independent measuring circuits. Recorded values: current temperature,
maximum and minimum recorded temperatures. Measuring parameters of the converter that
can be adjusted: averaging time of temperature measuring and model temperature correction.

|etn
Tk
o ot H i P1 P2
:{f i J—S—l?' 10 11 12
i - R G w
iy : I = J 4 6
: :-'-C_..: - [ RS-485 [
MALhE | A
L 2R
Dedicated temperature probe produced by F&F: RT4 probe (page 176).
TEMPERATURE CONVERTER

MB-TC-1

TEMPERATURE CONVERTER for K, J, E, N, T, S, R, B thermocouples

supply voltage
range of measurement

maximum measurement error
input/output breakdown voltage

type of temperature sensor
sampling frequency
port
communication protocol
working mode
communication parameters
speed - adjustable
data bits
stop bits
parity bit
address
power consumption
working temperature
terminal
dimensions
mounting
protection level

supply voltage

maximum current consumption

range of measurement

maximum measurement error

type of temperature sensor
sampling frequency
port
communication protocol
working mode
communication parameters
speed - adjustable
data bits
stop bits
parity bit
address
power consumption
working temperature
terminal
dimensions
mounting
protection level

9+30V DC
-100+400°C
+1°C

2.1kV
PT-100

10Hz

RS-485
Modbus RTU
SLAVE

1200+115200 bit/sec

8

1/1.5/2
EVEN/ODD/NONE
1+247

0.3W

-20+50°C

2.5mm? screw terminals
1 module (18 mm)

on TH-35 rail

P20

9+30V DC
40mA
-55+125°C
+1°C

DS1820
10Hz

RS-485
Modbus RTU
SLAVE

1200+115200 bit/sec
8

1/1.5/2
EVEN/ODD/NONE
1+247

0.3W

-20+50°C

2.5mm? screw terminals
1 module (18 mm)
on TH-35 rail

1P20

Recorded values: current temperature, recorded minimum and maximum temperatures. The ability to set the measuring parameters of the
converter: averaging time of temperature measurement result and the reference correction of the temperature.

4!
B
il : 4 _
1o ! 1l—4 ~ i—l3
i I .
o | 1 + 7
< L f
* ] I
' [
A B
BRI | ‘7 —RS-485— 7‘
L]

Sensor typeis set programmatically in accordance with Modbus RTU protocol.

supply voltage
range of measurement

maximum measurement error

type of temperature sensor
sampling frequency
port
communication protocol
working mode
communication parameters
speed - adjustable
data bits
stop bits
parity bit
address
power consumption
working temperature
terminal
dimensions
mounting
protection level

9+30V DC

depend on sensor type
+2°C
K,J,E,N,T,S,R,B.
10Hz

RS-485

Modbus RTU

SLAVE

1200+115200 bit/sec
8

1/1.5/2
EVEN/ODD/NONE
1+247

-20+50°C

2.5mm? screw terminals
1 module (18 mm)

on TH-35 rail

1P20
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Section X. Status control, measurement and adjustment

FOUR-CHANNEL PULSE METER

MB-LI-4 LO CcOUNTING INPUT LOW VOLTAGE
MB-LI-4 Hi CcOuNTING INPUT HIGH VOLTAGE

£
ko=
|- + -
Ioam !
] B 1 — 3 INL 7 10 IN3
& |
IN2 8 11 IN4
1 4 6
‘ ‘ com1/2 9 12 coMm 3/4
RS-485
k-1 A B

14 DY
J_/ N, J/—/ N,
com com
+V /’/—° ov l—.
L ov ) +V

e - 7

FUNCTIONS

* four independent meters

* meter inputs designed to work with AC/DC signals

* factor adjustment (a floating-point value)

* rescaled value (number of pulses x factor)

* selecting a mode of state 1 trigger: high or low voltage
* selecting an input pulse edge (leading or trailing)

supply voltage
Dl inputs quantity
input voltage
Lo
Hi
counting frequency max
port
communication protocol
working mode
communication parameters
speed - adjustable
data bits
stop bits
parity bit
address
power consumption
working temperature
terminal
dimensions
mounting
protection level

9+30V DC
4

6+30V AC/DC
160+265V AC/DC
100Hz

RS-485

Modbus RTU
SLAVE

1200+115200 bit/sec
8

1/1.5/2
EVEN/ODD/NONE
1+247

0.3W

-20+50°C

1.5mm? screw terminals
1 module (18 mm)
on TH-35 rail

1P20

* frequency filter that allows you to limit the maximum frequency of counted pulses (elimination of distortions at the input))

* memory of meter status after power failure
* digital input function

FOUR-CHANNEL WORK TIME METER

MB-LG-4 LO COUNTING INPUT LOW VOLTAGE
MB-LG-4 Hi CcOUNTING INPUT HIGH VOLTAGE

i 1
TR 1L—‘Z'—l3 IN1 7 10 IN3
]
o IN2 8 11 IN4
o ud 4 6
o | com 1/2 9 12 COM 3/4
RS-485
A B
|
A LT b
e G
5 r
5
1?5.

J/—/ N,
coMm
ov

ov +V

FUNCTIONS
* four independent meters

supply voltage
Dl inputs quantity
input voltage
Lo
Hi
input signal frequency max
measured time max
port
communication protocol
working mode
communication parameters
speed - adjustable
data bits
stop bits
parity bit
address
power consumption
working temperature
terminal
dimensions
mounting
protection level

9+30V DC
4

6+30V AC/DC
160+265V AC/DC
100Hz

150years

RS-485

Modbus RTU
SLAVE

1200+115200 bit/sec
8

1/1.5/2
EVEN/ODD/NONE
1+247

0.3W

-20+50°C

1.5mm? screw terminals
1 module (18 mm)
on TH-35 rail

P20

* the overall results in the FLOAT (floating-point) values for hours and INT score values (total): seconds, minutes, hours, days (4 records per

meter)
* meterinput, adapted for operation with AC/DC signals
* selectinganinput pulse edge (leading or trailing)

* time filter for limiting the maximum length of the input signal (elimination of interference at the input of the meter)

* meter state memory after power failure
* digital input function
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Chapter 38. Signal transducers

MB-AHT-1

HUMIDITY AND TEMPERATURE TRANSDUCER

The transducer continuously measures the temperature in the range of -40 to 70°Cand humidity in the range of 0 to 100% RH.

D

PAB A HT-1 gt

& €Y @
W

The converter in a special, small plastic
box, connected through a PG7 gland with
around cable of any length, max. @7 (for
example 2x0.5 mm?). Box with special
sealing flange, fastened to the base with
two screws, closed by a four-screw cover
with asilicon gasket.

MB-LS-1 BRIGHTNESS LEVEL TRANSDUCER

The transmitter continuously measures the level of brightness (sunlight) in the range of 1+2000 Lux.

D A—

;g LE ™

The converter in a special, small plastic
box, connected through a PG7 gland with
around cable of any length, max. @7 (for
example 2x0.5 mm?). Box with special
sealing flange, fastened to the base with
two screws, closed by a four-screw cover
with asilicon gasket.

MB-GPS-1 GpPs LOCATION TRANSDUCER

42mm

63mm

63mm

~ ovoc

"~ R5485 - A
RS485 - B

internal
sealing collar

measuring sensor

PG7 gland

measuring sensor

internal
sealing collar

supply voltage 9+30V DC
maximum current consumption 40mA
range of measurement 0+100%RH / -40+70°C
maximum measurement error temp. +1°C
maximum measurement
humidity error +4,5% (0+80RH)
+6,5% (80+100RH)
port RS-485
communication protocol Modbus RTU
working mode SLAVE
communication parameters

speed - adjustable 1200+115200 bit/sec

data bits 8

stop bits 1/1.5/2

parity bit EVEN/ODD/NONE

address 1+247
power consumption 0.3W
working temperature -40+70°C
terminal 2.5mm? screw terminals
dimensions 42x63x30mm
mounting 2 fastening screws to the ground
protection level P65
supply voltage 9+30V DC
maximum current consumption 40mA
range of measurement 1+2000Lux
maximum measurement error temp. +1°C
port RS-485
communication protocol Modbus RTU
working mode SLAVE

communication parameters

speed - adjustable 1200+115200 bit/sec

data bits 8
stop bits 1/1.5/2
parity bit EVEN/ODD/NONE
address 1+247
power consumption 0.3W
working temperature -40+70°C
terminal 2.5mm? screw terminals
dimensions 42x63x30mm
mounting 2 fastening screws to the ground
protection level IP65

The transducer is equipped with a standard location module of the GPS (Global Positioning System) satellite system. Based on the received
signal the module provides current information about its location:
* geographic coordinates (longitude/latitude)
* date (year /month / day)

*time (hour / minutes / seconds)

* altitude (ma.s.l.)

The converter in a special, small plastic
box, connected through a PG7 gland with
around cable of any length, max. @7 (for
example 2x0.5 mm?). Box with special
sealing flange, fastened to the base with
two screws, closed by a four-screw cover
with asilicon gasket.

85mm

60mm

internal sealing flange

supply voltage 9+30V DC
maximum current consumption 40mA
port RS-485
communication protocol Modbus RTU
working mode SLAVE

communication parameters

speed - adjustable 1200+115200 bit/sec

data bits 8
stop bits 1/1.5/2
parity bit EVEN/ODD/NONE
address 1+247
power consumption 0.3W
working temperature -40+70°C
terminal 2.5mm? screw terminals
dimensions 60x85x35mm
mounting 2 fastening screws to the ground
protection level IP65
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EXTENSION MODULES WiITH RS-485 PORT AND MODBUS RTU PROTOCOL

MR module is dedicated as an external I/0O expansion device for PLC controllers or other devices where data exchange is via the RS-485 port

inaccordance with MODBUS RTU.

MR-DIO-1 oicrrac 1/0 EXTENSION MODULE (D1/DO)

I
| B coo ——
T J—C‘) j
| - + - A S8 %
e Femde | ]e | )
1
10 12 2 3
- RS-485
b3 Q—) 7—— D4 T
D2 —s5 g§—— D5 VRO V4
WE. | 5155 B8
D3 ——6 9—— D6
el =

H

supply voltage

maximum current consumption

DI/DO contacts quantity
contact voltage
working current contact
constant
pulse (20%)
port
communication protocol
communication parameters
speed - adjustable
data bits
stop bits
parity bit
address
power consumption
working temperature
terminal
dimensions
mounting
protection level

9+30V DC
25mA

6

<50V

100mA
200mA
RS-485
MODBUS RTU

1200+115200 bit/sec
8

1/2
EVEN/ODD/NONE
1247

0.5W

-20+50°C

1.5mm? screw terminals
1 module (18mm)

on TH-35 rail

1P20

Module MR-DIO-1 has six universal contacts. Each of the contacts depending on how the connection can be a digital input or output.
The module has a recording of output function in non-volatile local memory. After each power-output module will revert to a saved state.

MR-DI-4 LO / MR-DI-4 HI DpiGITAL INPUTS MODULE (DI)

lli 1 — 3 IN1

H IN2

12 1.0 4 6
- | com1/2
" | RS-485
A B
= |
h Vs N
¥ L IN
k- com
| = 1 +V J/—Q
ov )
FUNCTIONS

* 4 independent inputs
* digital input designed to work with AC/DC signals
* selecting a mode of state 1 trigger: high or low voltage

7 10 IN3
8 11 IN4
9 12 coMm 3/4

e DY
J/—/ N
COM
ov

+V

* selecting a mode of state 1 trigger: with closing or opening of the circuit inputs
*frequency filter that allows to limit the maximum frequency of counted pulses (elimination of distortions at the input)

MR-RO-1 ReLAY OUTPUTS MODULE (RO); 1xNO/NC CONTACT

J
e . )
kl I
oS
roam C . ! 3
L8
L 4 6
‘ RS-485 ‘
1 A B
(T
T
L 0 T _/;.—10
A 11

supply voltage
DI inputs quantity
voltage tolerance inputs
Lo
Hi
port
communication protocol
working mode
communication parameters
speed - adjustable
data bits
stop bits
parity bit
address
power consumption
working temperature
terminal
dimensions
mounting
protection level

supply voltage
contact
overload (AC-1)
port
communication protocol
working mode
communication parameters
speed - adjustable

data bits

stop bits

parity bit

address
power consumption
working temperature
terminal
dimensions
mounting
protection level

9+30V DC
4

6+30V AC/DC
160+265V AC/DC
RS-485

Modbus RTU
SLAVE

1200+115200 bit/sec
8

1/1.5/2
EVEN/ODD/NONE
1+247

0.3W

-20+50°C

1.5mm? screw terminals
1 module (18mm)

on TH-35 rail

1P20

9+30V DC
separated 1xNO/NC
16A

RS-485

Modbus RTU

SLAVE

1200+115200 bit/sec
8

1/1.5/2
EVEN/ODD/NONE
1+247

0.4W

-20+50°C

1.5mm? screw terminals
1 module (18mm)

on TH-35 rail

P20

The module with state memory, which means that contact automatically returns to the position from before the power shutdown.

Thereisalso an option of forced state after reboot, which means setting an appropriate contact position after re-powering.
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[<F2F>|

MR-RO-4 outPUT RELAY MODULE (RO) 4x[1xNO] CONTACT

R S Y o
e R A 1
—_— + - A B
i i 9+30V DC RS-485

B _-__ ”'”’_"“_ | 1F/Tz 3F/74 SF/TG 7F/Ts

cessssss |

supply voltage 9+30V DC
contact separated 4x[1xNO]
overload (AC-1) 16A
port RS-485
communication protocol Modbus RTU
working mode SLAVE
communication parameters
speed - adjustable 1200+115200 bit/sec
data bits 8
stop bits 1/1.5/2
parity bit EVEN/ODD/NONE
address 1+247
power consumption 1w
working temperature -20+50°C
terminal 2.5mm? screw terminals
dimensions 4 modules (70mm)
mounting on TH-35 rail
protection level P20

The module has a memory of state feature, which means the contacts will automatically return to the position from before the power shutdown.
It can also force the state after areboot, which means it will set the respective contact position when the power is back on.

MR-AI-1 ANALOG INPUT EXTENSION MODULE (Al)

AN
- b W e

1oam T . , 3
4|
3 RS-485
AL ——4 7—— A3
- 5 8 _
[T ) A2 —— 6 9 A4
Gl 10 T—!XI—1 12
e
v i - +
¥

supply voltage 9+30V DC
maximum current consumption 30mA
inputs quantity 4
inputs type/range

current 0+20mA

voltage 0+10V
resistance inputs

current 47Q

voltage 110kQ
measurement error 0.5%
port RS-485
communication protocol MODBUS RTU
working mode SLAVE
communication parameters

speed - adjustable 1200+115200 bit/sec

data bits 8

stop bits 1/2

parity bit EVEN/ODD/NONE

address 1+247
power consumption 1w
working temperature -20+50°C
terminal 1.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20

The module has 4 universal analog inputs. Input type compatible 0+10V (voltage U) or 4:20 mA (current 1) is determined using internal contacts.
The module measures the value of input current and voltage on all inputs regardless of the hardware configurations of input types (location
of contacts). However, they will be properly measured input values for which this entry is configured.

MR-AQO-1 ANALOG OUTPUT EXTENSION MODULE (AO)

uma

Bl B - A OO0
e |
jEam | ) 12 3 1 DIM 298 VFD
VL RS-485 = ]
i AOL —— 4 7 AO3
S =0

VFD
s -
f 10 12
-~ —| bim Al
[ o o

supply voltage 9+30V DC
maximum current consumption 40mA
outputs quantity 4
output signal 0+10V
output signal precision 0.1v
output signal error +0.02V
load resistance minimum 2kQ
short circuit current 40mA
port RS-485
communication protocol MODBUS RTU
communication parameters
speed - adjustable 1200+115200 bit/sec
data bits 8
stop bits 1/2
parity bit EVEN/ODD/NONE
address 1+247
power consumption
working temperature -20+50°C
terminal 1.5mm? screw terminals
dimensions 1 module (18mm)
mounting on TH-35 rail
protection level 1P20

The module has 4 analog voltage outputs 0+10 V. The values of the outputs volages can be set or read via RS-485, using MODBUS RTU protocol.
The module has the function of recording the output voltage non-volatile memory in the local area. Each time you power up the module output

value will be restored to the saved state.
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39. ELECTROMAGNETIC CONTACTORS AND RELAYS

MODULAR CONTACTORS
PURPOSE

Electromagnetic contactors in modular housings for direct mounting on 35 mm rail.

FUNCTIONING

Applying the supply voltage to the contactor coil switches the contact. Switching state of the contactor is indicated by a red marker in the
window. After a power failure, contactors return to its original position.

Main circuit Total power Total power Coil supply Power ) Screw
ST25 ofiactols current AC1 cat. [230v] AC3 cat. [230V] voltage consumption il WEHE terminals
ST25-20 2xNO 25A 4kw 1.3kw 230V AC 2.2W 1 106g 4mm?
2 q ST25-20/24 2xNO 25A 4kw 1.3kwW 24V AC 2.2W 1 106g 4mm?
- ST25-11 IxNO+1xNC 25A 4kw 1.3kwW 230V AC 2.2W 1 106g 4mm?
LB : ST25-30 3xNO 25A 9kw 2.2kwW 230V AC 4.0W 2 168g 6mm?
ST25-31 3xNO+1xNC 25A 9kw 2.2kwW 230V AC 4.0W 2 168g 6mm?
&FF ST25-31/24 3xNO+1xNC 25A 9kW 2.2kW 24V AC 4.0W 2 168g 6mm?
CE . ST25-40 4xNO 25A 9kwW 2.2kW 230V AC 4.0W 2 168g 6mm?
. ST25-40/24 4xNO 25A 9kw 2.2kw 24V AC 4.0W 2 168g 6mm?
ST25-04 AxNC 25A 9kw 2.2kw 230V AC 4.0W 2 168g 6mm?
ST25-22 2xNO+2xNC 25A 9kw 2.2kwW 230V AC 4.0W 2 168g 6mm?
ST40-04 4xNC 40A 16kwW 5.5kw 230V AC 6.4W 3 241g 16mm?
ST40-22 2xNO+2xNC 40A 16kwW 5.5kw 230V AC 6.4W 3 241g 16mm?
ST40-40 4xNO 40A 16kw 5.5kw 230V AC 6.4W 3 241g 16mm?
ST40 ST40-40/24 4xNO 40A 16kwW 5.5kwW 24V AC 6.4W 3 241g 16mm?
ST40-31 3xNO+1xNC 40A 16kw 5.5kw 230V AC 6.4W 3 241g 16mm?
ST63-40 4xNO 63A 24kW 8.5kw 230V AC 6.4W 3 241g 16mm?
P 'ST63-40/24 4xNO 63A 24kW 8.5kw 24V AC 6.4W 3 241g 16mm?
i LN L} " ST63-31 3xNO+1xNC 63A 24kW 8.5kw 230V AC 6.4W 3 241g 16mm?
I ST100-20 2xNO 100A 22kW 8.0kw 230V AC 6.4W 3 305g 25mm?
;;QF 'ST100-40 4xNO 100A 38kW 13.0kW 230V AC 9.0W 6 617g 25mm?
-
L .
Y standard no. IEC 61095
5 iz electrical endurance 1x10°
: ' .. LY electrical endurance (mechanical) 1x10°
= insulation voltage 4.0kV
working temperature -25+50°C
mounting on TH-35 rail
ST63 protection level P20
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Chapter 39. Contactors and control system components

ELECTROMAGNETIC RELAYS

Application of the power supply voltage to the relay's coil results in a shift of the contact. After the decay of the voltage in question, the contact

returns to the initial position.

MODULE TH-35 RAIL

PK-1P
PK-2P
PK-3P
PK-4PZ
PK-4PR

1xNO/NC contact [1x16A]
2xNO/NC contacts [2x8A]
3xNO/NC contacts [3x8A]
2xNO/NC contacts [2x8A] + 2xNO contacts [2x8A]
2xNO/NC contacts [2x8A] + 2xNC contacts [2x8A]
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Order labelling method: PK-2P  48V}— supply voltage
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TO FLUSH MOUNTED @60

PP-1P
PP-1Zi
PP-2Z
PP-2Zi

1xNO/NC contact <16A 250V AC

1xNO contact <16A (160A/20msec)

2xNO contacts <16A 250V AC

2xNO contacts <16A (160A/20msec) 250V AC
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Relay version "i" is to pin adapted to cooperate with the receivers with high starting current,
such as LED fluorescent lamps, ESL fluorescent lamps, electronic transformers, discharge
lamps, etc.
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PP-1P PP-1Zi PP-2Z
I —

2 1 — 2
3 —

power supply

PK-xP 230V

PK-xP 110V

PK-xP 48V

PK-xP 24V

PK-xP 12V
load current

PK-1P

PK-2P

PK-3P

PK-4PZ

PK-4PR
contacts

PK-1P

PK-2P

PK-3P

PK-4PZ

PK-4PR
mechanical durability
current consumption
terminal
working temperature
dimensions
mounting
protection level

PK-4PZ

SI

:

power supply

PP-1P 24V

PP-1P 230V

PP-1Zi 24V

PP-17i 230V

PP-2Z 24V

PP-2Z 230V

PP-27i 24V

PP-2Zi 230V
contacts / load current

PP-1P 24V

PP-1P 230V

PP-1Zi 24V

PP-1Zi 230V

PP-2Z 24V

PP-2Z 230V

PP-2Zi 24V

PP-27i 230V
mechanical durability
power consumption
terminal
tightening torque
working temperature
dimensions
mounting
protection level

PP-2Zi
2  —
4 3 —

230V AC
110V AC/DC
48V AC/DC
24V AC/DC
12V AC/DC

<16A

2x(<8A)

3x(<8A)

2x(<8A), 2x(<8A)
2x(<8A), 2x(<8A)

1xNO/NC
2xNO/NC
3xNO/NC
2xNO/NC, 2xNO
2xNO/NC, 2xNC
min. 5x10°cycles

25mA
2.5mm? screw terminals
-25+50°C
1 module (18mm)
on TH-35 rail
1P20
PK-4PR
I 4
5 1
6
1
1
I 7
8
9

7+30V AC / 9+40V DC
100+265V AC
7+30V AC / 9+40V DC
100+265V AC
7+30V AC / 9+40V DC
100+265V AC
7+30V AC / 9+40V DC
100+265V AC

1xNO/NC / <16A 250V AC

1xNO/NC / <16A 250V AC

1xNO / <16A (160A/20msec) 250V AC
1xNO / <16A (160A/20msec) 250V AC
2xNO / <16A 250V AC

2xNO / <16A 250V AC

2xNO / <16A (160A/20msec) 250V AC
2xNO / <16A (160A/20msec) 250V AC
min. 5x10° cycles

<0.6W

2.5mm? screw terminals

0.4Nm

-25+50°C

@54 (048x43mm), h=25mm

in flush mounted @60

P20
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Section X. Status control, measurement and adjustment

40. CURRENT TRANSFORMERS

PURPOSE

Current transformeris used for the proportional changes of large currents to lower values, adapted to ranges of control and measuring devices.

TI-30 + TI-80

TH-35 rail adapter

Power P1/P2 hole dimensions Dimensions Weight
[VA] [mm] WxH [mm] kgl

TI-30 30/5 0.5 1 @22 87.5x104 0.135
TI-40 40/5 0.5 1 @22 87.5x104 0.135
TI-50 50/5 0.5 2.5 @22 87.5x104 0.135
TI-60 60/5 0.5 2.5 @22 87.5x104 0.135
TI-75 75/5 0.5 2.5 @22 87.5x104 0.135
TI-80 80/5 0.5 2.5 @22 87.5x104 0.135

TI-100 =+ TI-600

assembling accessories

Power i Dimensions Weight
[VA] A1/A2/A3xB; C [mm] WxHxD [mm] [kg]

TI-100 100/5 0.5 2.5 30/25/20%10; @22 61x81x34 0.235
TI-150 150/5 0.5 2.5 30/25/20%10; @22 61x81x34 0.235
TI-200 200/5 0.5 5.0 30/25/20%10; @22 61x81x34 0.235
TI-250 250/5 0.5 5.0 30/25/20%10; @22 61x81x34 0.235
TI-300 300/5 0.5 5.0 30/25/20%10; @22 61x81x34 0.235
TI-400 400/5 0.5 10.0 40/30/ - x10; @30 75x99x40 0.305
TI-600 600/5 0.5 10.0 40/30/ - x10; @30 75%99x40 0.305

working temperature

working temperature

Al

dimensions P1/P2 hole for: A2 P1/P2 hole for:
TI-100; TI-150; TI-200; Al TI-400; TI-600
TI-250; TI-300

IEC 60044-1

nominal secondary current Is 5A

0.66kV AC

insulation breakdown voltage 3kV/1min.

50/60Hz

FS<5

-5+40°C

4mm? screw terminals
board/busbar
vertical/horizontal
1P20

IEC 60044-1

nominal secondary current Is Is 5A

0.66kV AC

insulation breakdown voltage 3kV/1min.

50/60Hz

FS<5

-5+40°C

4mm? screw terminals
board/busbar
vertical/horizontal
P20

busbar assembly

baseplate assembly
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Chapter 40. Current transformers

TO-100 =+ TO-1000 TRANSFORMERS WITH OPEN CORE

norm no. IEC 60044-1
nominal secondary current Is S5A
rated voltage 0.66kV AC
insulation breakdown voltage 3kV/1min.
frequency 50/60Hz
security factor FS<5
working temperature -15+50°C
S1/S2 4mm? screw terminals
mounting board
position vertical/horizontal
protection level 1P20
[
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Transmission Po Dimensions [mm Weight

Type Iefls Class c [ E ] [kgg]
TO-100 100/5 1.0 1.5 21 32 51 89 105 34 42 40 32 0.78
TO-150 150/5 1.0 3,0 21 32 51 89 105 34 42 40 32 0.78
TO-200 200/5 0.5 1.5 21 32 51 89 105 34 42 40 32 0.78
TO-250 250/5 0.5 1.5 21 32 51 89 105 34 42 40 32 0.78
TO-300 300/5 0.5 1.5 21 32 51 89 105 34 42 40 32 0.78
TO-400 400/5 0.5 2.5 21 32 51 89 105 34 42 40 32 0.78
TO-600 600/5 0.5 2.5 50 80 78 114 145 32 32 32 33 0.9
TO-750 750/5 0.5 5.0 50 80 78 114 145 32 32 32 33 0.9
TO-1000 1000/5 0.5 5.0 50 80 78 114 145 32 32 32 33 0.9

ATTENTION!

Itis recommended to connect the secondary system using a wire with a diameter of not less than 2.5 mm?2.

Recommended grounding of the S2 terminal.

Do not disconnect the secondary system during operation of the transformer (risk of high voltage that may cause electric shock or damage the
device).
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Section X. Status control, measurement and adjustment

41. TYPES AND ENCLOSURE DIMENSIONS
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Chapter 41. Types and enclosure dimensions

[mm]
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Section X. Status control, measurement and adjustment
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Chapter 41. Types and enclosure dimensions

LE-01MB / LE-01MQ

LE-03MB / LE-03MQ

LE-03MB CT / LE-03MQ CT
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Section XI. Product index

PRODUCT INDEX

@10probe . . . . ... ... ... 8 BIS-413M . . . . . 16 DMV-3. . . . .. 125
BIS-A13i. o o oo 16 DMV-3T . o oo oo 125
A BIS-413iM. . . . . o 16 DROA. . o o 24
AC-UL. . oo 183 BIS-414 . . . .. 18 DR-O5. . . o 24
AH-LL oo 183 BIS-A14i. o o oo 18 DROG . . o oo 25
AKS-08. . . . ... .. 181 BIS-416 . . o e 15 DRO7 . . o oo 25
AS-212 ... 11 BIS-419 . . . . 19 DR-O8. . . o i 25
AS-214 . ... 11 BIS-419i. . . . ... 19 DRM-01. . . . . ... 26
AS-221T. . . oo 12 BZL . oo 119 DRM-02. . . oo 26
AS-222T. . . ... 12 BZ-2 . oo 119 DRM-03. . . . oot 27
AS-223 . ... 11 BZ-3 . . . 119 DRM-04. . . . . ... .. 27
AS224 . . ... 11 BZA4 . oo 119 DRM-05. . . . o oot 27
AS-225 . ... 13 c DRM-06. . . . o oot 27
AS-B110 . . ... ... ...... 11 DRM-L. . . .o 27
AS-B220 . . ... ... 11 CKF. 102 DSW-Lo o oo e e e 73
CKF-316 . . . o oo 102
AS-B24 . . ... ... 11
AS-B42 ) CKF-317 . . e 103 E
AsoAl0. 10 CKF-318 . . . o oo 103 ECH-06. . . . oo oot 179
rsO001 10 CKF-337 . . . 103 EPM-621. . . . . ... ... 117
AsO202. 1 CKF-B v v 102 EPP-619 . . . . o oo 116
AsO203 1 CKE-BR. . . o oo 103 EPP-620 . . . . . ... 116
rsoooa 10 CKFE-BT. . . oo 103 EPS. « o o 118
AsO0s 10 CLG-03. . . . oo 167 EPS-D . ... 118
Asoo00. 10 CLG-13T . o o oot 166 EZ02 . . oo 72
"""""""" CLG-14T . . . . . . ... .....166 EZ03 . ... i T2
ASO-24 . . . 10
CLG-15T . o v oo 166
ASO-42 . . .. 10 Lol 164 F
ASP . 170 s 165 F&Home . . . . .......... 42
AT-1. 182 o T 164 F&HomeRADIO . . . . . . .. ... 46
AT-1U .o 182 S F&Light . . . . . oo 36
CP-500. . . . o 105
AT-20. . 182 P70 104 F&Wave. . . . . .. ... ... 50
AT2U © oo 182 oo T 104 FA-ILX/FA-3HX. . . . . . o .. 128
AT-31. . 182 cpo1 T 104 FA-1f004+FA-1f022 . . . . . . . . 138
ATC-1000 . . . . . 180 cpgso. T 105 FA-1L007+FA-1L040 . . . . . . . . 142
AV-11. oo 183 Cpoz. T 108 FA-1LX007+FA-1LX040. . . . . . . 128
AWZ .o 7 cpoaa T 105 FA-1L007P+FA-1L015 . . . . . . . 132
AWZ-30. . . oo 7 CRel0. T 177 FA-3HO07+FA-3H110 . . . .. .. 142
AZ-112 . 7 CRroa. T 174 FA-3HX007<FA-3HXO075 . . . . . . 128
AZ-112PLUS . . . . oo 7 I T FA-3X110+FA-3X220. . . . . . . . 134
CRT-05. . . . . ovi . 175
AZB .. 7 CRT.06 170 FLAO2 . o o oo a1
AZ-BPLUS . . .. ... ....... 7 CRTaeT T 176 FL-BT-1 . o oo 39
AZ-BPLUSUNI . . . . . . ... ... 7 oF o8 FLBT-2 « oo oo 39
AZB-UNI. ... ........... 7 gp 101 FLDIM-1 . oo 40
AZH. ... 6 Es T 101 FL-LED-1. . . o oo 41
AZH-106 . . . oo 6 CFaen T 101 FLLS-1 oo oo 39
AZH-C. . .. 6 st T 99 FLMV-1. oo 40
AZHS. . . 7 Fanl. T 99 FLLRO-2 . oo oo 40
AZH-SPLUS. . . . . . .o i /2 FLC128DI4R . . . . . . oo ... 93
CZF-312 . . .o 100
FLCISESDI-8TN. . . . . . .. ... 94
B CZF33L s 100 FLC18E-2AQ-VI 95
BIS-402 . . . . .. 14 CZF-332 . . i 101 0 o
FLC18E-3PT100. . . . . . . .. .. 95
BIS-403 . . . . . ... 16 CZF-333 . . . 100
FLCISE-4AI-l . . . . . .. 95
BIS-404 . . . oo 18 CZF-B . . 98
FLCI8E-RS485. . . . . . ... ... 95
BIS-408 . . . . ... 14 CZFBR . o oo 99
: FLC1812DI6R. . . . o o o v . . . 94
BIS-408i. . . . .. 14 CZF-BS. . o oo 98 FLO.USE Prosrammator o
BIS-409 . . . . .. ... ... .. 19 CZF-BT. . oo 99 FW-DID grammator. . . . . .. o
BIS-410 . . . o v o 16 CZF-310. . o oo 99 W
B1S.4101 1 FW-DIP. . . . . ... ... ... 53
Bisall T 1 D FW-LED2D . . . . .o oo oo ... 54
BSalIM T 15 DMA-1. . . oo 126 FW-LED2P. . . . . . . oo .. 53
Bisa1i27 T it DMA-IT . . o o oo 126 FW-RID. . . . o oo 51
Bisali T 1 DMA3. . o oo 126 FW-RIP . . o oot 51
BisalIM 1 DMA-3T . . o oo 126 FW-R2D. . . . oot 52
Bsaly T 17 DMM-1T. . . . . . 127 FW-R2P . . . . oo 51
BisalaN 17 DMM-AT. « o oot 127 FW-RCA . . o oo 54
Bisalai T 17 DMM-5T. « o oot 127 FW-RCAAC . . . . . oot .. 54
Bsalaiv 17 DMV-1 . . oo 125 FW-RC5 . . . . oo 54
B4l T 16 DMV-1T . o oo oo 125 FW-RCI0 . . . v v vv et 54
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Product index

FW-STR1D. . . . . . ... ... .. 52 MK-06WF . . . . . ... ... ... 67 PLCMAX . . . ... ... ..... 96
FW-STR1P. . . . . . .. ... ... 52 MK-O7WB. . .. .......... 68 PLD-O1 . .............. 28
FW-WS1. . . ... ......... 55 MK-08B. . ............. 67 PLUSprobe. . . . ... ... .... 8
FW-WS2. . . ... ... .. .... 55 MK-08F . . . .. ... ....... 67 PO-405 . . ... ... ... ..., 82
FW-WS3. . . ... ... ...... 55 MK-O9W . . .. ... ... .... 68 PO-406 . . ... ... ... .... 82
G MK-10EX . . . . . ... ... ... 66 PO-415 . . . ... ... ... ... 82
MK-10F . . . . .. ... ... ... 69 PP-1P . . . . 191
GSM-527 e o1 MK-10FSD. . . . . . ... ... .. 66 PP-1Zi . . . . . .. ... 191
K MK-10K . . . . ... ... ... .. 66 PP-2Z . . ... ... ... ... 191
K400probe . . .. ... ..... 176 MK-310 . . . . .. ......... 69 PP-2Zi . . .. 191
KB-O1................ 72 MPG-03 . .. ........... 179 PR-602. . . . . ... ... .. .. 113
KB-02 . . .............. 72 MR-AI-1 . . . . ... 189 PR-603. . ... ... ....... 114
KK-01 . ............... 70 MR-AO-1. . . . .. ... ... .. 189 PR-612. . . . . . ... ... ... 113
KK-01B . . ... ... ....... 70 MR-DI-4 . . . ... ... ... .. 188 PR-613. . . . . .. ... ... .. 114
KK-01FP. . . . . .. ... ... .. 70 MR-DIO-1 . . . .. ... ..... 188 PR-614. . ... ... ... .... 115
KK-03 . .. ............. 70 MR-RO-1. . . . . ... ... ... 188 PR-615. . . . . . ... ... ... 114
KK-04 . . .. ... ... ...... 70 MR-RO-4. . . . .. ... ... .. 189 PZprobe. . . . .. ... ... .. 169
KK-05 . .. ... ... ....... 70 MST-01 . .. ............ 28 PZ2probe . . . . ... ... ... 169
KK-O5K . . . ... ... ...... 70 MST-02 . . . ... ... ...... 28 Proxi-system . . . . .. ... ... 58
KK-08 . . .. ... ... ...... 71 MT-CPU-1 . . ... ... ..... 160 ProxiBulb . . . ... ... ... .. 61
KK-08K . . ... ... ....... 71 MU-01 .. ............. 69 ProxiGate. . . . .. ... ... .. 60
KK-09 . ... ... ......... 71 MU-02 .. ... .. ........ 69 Proxilight. . . . . .. ... .... 59
KK-10 . . . . . . o oo 71 o ProxiPlug . . . . ... ... .... 59
KS-01 ... ... ... ... ... 72 OM-1 + o 110 Prox! Power . . . .. ... .. ... 59
ProxiShade . . . . . ... ..... 60
L OM-2 . ... .. ......... 110 PSI-02 178
LE-OL. . . . . . 148 OM-611 ... ........... 111 PZ—828: 168
LE-01d . . . . . ... 148 OM-616 . . ... ......... 111 PZ-828RC . . ... 168
LE-OIM . . . . ... 152 OM-630 . . ... ... ...... 112 P7-829 168
LE-OIMB. . . . . . ... 158 OM-631 . ............. 110 PZ—829F;C. 168
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LE-02d . . . . ... ... 149 OP-230. . ... .......... 181 R
LE-02dCT . .. ... .. ... .. 150 p RM-07 . ... ... .. ...... 180
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LE-03d. . ... ..o 149 Egﬁ:gii """""""" ;2 RS-407M . . v 56
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LEO3dCT400. . . . . .. ... .. 150 PCRSIS. . .. 74 RS-N2 . . ... ... ... ..... 57
LE-O3M . . ... 153 PCR-515: 71 RS-N3 . . ... ........... 57
LE-O3MCT. . . . . .. ... 153 PCS-S06 . . . 78 RS-N4 . . ... ... .. ... .. 57
LE-OSMB. . . ... ... ..... 158 PCS-516 79 RS-P1 . .. ... ... ....... 57
LE-O3BMBCT . . . ... ... ... %59 T Tt RS-P2 . . . .. ... . ... 57
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LE-O3MP. . . .. ... ... ... 155 PCS-516DC . 79 RS-P3 . . ... ... ... ... .. 57
LE-O3MQ. . . . .. ... 156 PCS-517 . . . 20 RS-P4 . . . .. ... 57
LE-O3MQCT . . . . . ... .. .. 157 PCS519. . . 79 RTprobe. . . .. ... ... ... 172
LE-04d . . ... .......... 151 PCS-533 . . 31 RT2probe . . . . ... ... ... 172
LE-O5d . . . ... ... ... ... 151 PCUS04UNI -+ o 76 RT4probe . . . . ... ... ... 174
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LK-713 . . . . ..o 124 pcU-S10. 75 RTS56probe . . . ... ... ... 174
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RT-823. . . . . . ... ... ... 172
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MB-LS-1. ... .......... 187 PCz-5293. ... ... ... .... 85 SCO-803. . . .. ... ... .... 22
MB-PT-100. . . . . . .. ... .. 185 PCZ-531LED. . . . ... ... ... 29 SCO-811. . . v v v v 20
MB-TC-1. ... .. ........ 185 PCZ-531A10. . . . . . ... .. .. 29 SCO-812. . . . . . ... ... ... 21
MB-AHT-1. . . .. ... ..... 187 PF-431. ... ........... 106 SCO-813. . . . . ... ... ..., 20
MB-GPS-1. . ... ........ 187 PF-441. . ... ... ... .... 106 SCO-814. . . . . v v 21
MeternetPRO . . . . . . ... .. 160 PF-451. . . . . . ... ... ... 107 SCO-815. . . . . oo 22
MK-02. . . .. ... ... ... 69 PF-452. . ... ... ... ... 107 SCO-816. . . . . . ... ... ... 23
MK-03G. . . ... ......... 66 PK-1P . . . . .. 191 SeedControl . . . ... ...... 58
MK-03W . .. ... ........ 67 PK-2P . . . . 191 SEP-01. ... ... ........ 178
MK-04B . . . .. ... ... .... 68 PK-3P . . .. ... 191 SEP-02. . . ... ... ...... 178
MK-04W . . . ... ... ... .. 68 PK-4PR. . . . . . . ... .. ... 191 SEP-O3USB . . . ... ...... 178
MK-06B. . . ............ 68 PK-4PZ. . . . . . ... 191 SF-110. . . . ... 146
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Section XI. Product index

SF150. . .o 146 2124012 ... 122
SF180. . ... 146 2240 ... 122
SF220. ... 146 ZST 120
SF300. . ... 146 ZS2 . 120
SF370. . oo 146 ZS3 . 120
SFA50. . .. 146 IS4 . 120
SF550. . oo 146 IS5 120
SIMplyMAXPOL. . . . . ... ... 62 ZS6 . 120
SIMply MAXPO2. . . . . ... ... 63 Tl 121
SIMply MAXPO3. . . . . ... ... 64 T2 121
SIMply MAXPO4. . . . . ... ... 62 T4 ..o 121
SSO . it 88

ST25mie oo 190

STAO-wc © v oo 190

STE3 e v oo e e 190

STI00-. o o vve oo 190

STP-541. . oot 83

STRL . oot e e 34

STR2 . oo 35

STR2L .o 34

STR22 .ot 35

STRBD . ovvee e 31

STRBP ..o 31

STRA2L. . vv e 34

STRA22. ..o 35

STRAD . .ot 31

STRAP . oot 31

STRR . oot e 32

STRS « oot 32

STRW. oot e e 32

SZR280 . . . ... ... .. 108

SZR281 . .. ... ... 108

T

T-30+TI80 . . . oo 192

TI-100+T1-600. . . . . . ... . . 192

TO-100+T0-1000 . . . . . . . . . 193

TRO8 . . oo 123

TRA2 L oo 123

TR24 Lo 123

u

USM. oo 171

w

WB-L oot 181

WE-1800BT . . ... ....... 180

WN-ZIL e 125

WN-723 . 125

z

7/ 120

22 120

23 L 120

M4 120

5 120

Z6 120

ZFI0-12P L 123

L. 123

2. 123

ZHI3. L 123

4. L 123

220, . 120

2L, 120

22 . 120

24, 120

26024 . . 122

Z61-12 . L 121

26124 . . 121

7512 .. 122

ZF100-12 ... 121

710024 . ... 121

212012 ... 122

212024 ... 122
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