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Application

The SPR-107-V.4 is a voltage monitoring device with change-over control in conformity with DIN
VDE 0100-710 (VDE 0100 T 710):2002-11. In automatic change-over facilities in conformity with
section 710.537.6 of the previously mentioned standard it is used as control and monitoring device
for the change-over between the general electric power supply and the Safety Power Supply (SPS).
It therefore serves the purpose of:

= voltage monitoring in 3 lines; as single or three-phase system of max. 500 V AC
= triggering of load switching devices with open-circuit monitoring of the control leads

= monitoring of the neutral conductor in the outgoing feeder for impermissible interruption
(optional, only in three-phase systems)

The LED indicators and the fully integrated full-graphics display visualise all status and error mes-
sages. The user-friendly and intuitive menu-assisted operation enables parameterization of the de-
vice. All settings and control commands are saved in a non-volatile EEPROM.

Functions

Voltage Monitoring

The device monitors the voltage for single or three-phase systems of max. 500 V AC on the pre-
ferred feeder (line 1) and the second feeder (line 2), as well as behind the load switching devices
(consumers). The operate values for low voltage or overvoltage can be parameterized.

Note: For reasons of space only the designations Line 1 or “First line” (= preferred feeder) and
Line 2 or “Second line” (= second feeder) will appear on labels and displays. The
common outgoing feeder after the main switching devices is referred to as Line 3.

Change-Over Control

In normal operation the voltage supply for the connected consumers is taken from the preferred
feeder (Line 1). If set limit values of the monitored voltages are fallen short of or exceeded, the load
switching devices (e.g. latched contactors, load interrupter switches with motor drive, circuit breakers
with motor drive) will switch from Line 1 to Line 2 — as second safe system. Once the voltage on Line
1 has been stabilised again, the system will switch back to this line. The switch-over times can be
parameterized.

The SPR-107-V.4 continuously measures and monitors the voltages on line 1, 2 and 3. The decision
for changing over generally depends on the voltage status of Line 3 (outgoing feeder). The software,
among others, also initiates a plausibility check to establish whether the currently active switching
device is working correctly. This way, a latching module failure, for example, can be detected and a
change-over prevented by permanent triggering of the contactor. An error message will be emitted
immediately.

The load switching devices are triggered via relays. All control functions can be adjusted to match
the type of load switching device used. These control circuits have device integrated open-circuit
monitoring (depending on the external wiring).

Monitoring of the Neutral Conductor

In three-phase systems the neutral conductor in the outgoing feeder can optionally be monitored for
impermissible interruption, using a transformer connected to the device.
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Fault Signals / Communication Interface

Fault signals are submitted through both the LED display and the text display and through potential-

free contacts of an integrated signal relay.

Forwarding of current operation and error states to external peripheral equipment and the intrusion to
the building services control system can be accomplished through the bus interface (CAN).

When using e.g. the signalling and testing combination BMTI 5, a visual and audible alarm is submit-
ted by this device.

Connections

Connection for 3-phase monitoring
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The special pin assignment in monitoring of a three-phase 400 V AC system must be
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Pin Assignment

11 system to be monitored, Line 1, phase conductor 1

12 system to be monitored, Line 1, phase conductor 2

13 system to be monitored, Line 1, phase conductor 3

1IN system to be monitored, Line 1, neutral conductor

2L1 system to be monitored, Line 2, phase conductor 1

2L.2 system to be monitored, Line 2, phase conductor 2

2L3 system to be monitored, Line 2, phase conductor 3

2N system to be monitored, Line 2, neutral conductor

AL1 system to be monitored, outgoing feeder (Line 3), phase conductor 1
AL2 system to be monitored, outgoing feeder (Line 3), phase conductor 2
AL3 system to be monitored, outgoing feeder (Line 3), phase conductor 3
AN system to be monitored, outgoing feeder (Line 3), neutral conductor
k transformer connection (“incoming”)

L transformer connection (“running”)

52 potential-free contact signal relay (contacts 52-51 closed in case of a message)
51 potential-free contact signal relay

54 potential-free contact signal relay

24V + supply voltage 24 V DC (PELV) for SPR-107-V.4

24V - supply voltage 24 V DC (PELV) for SPR-107-V.4

- digital input, GND

DI1 digital input 1
DI2 digital input 2
DI3 digital input 3
Dl4 digital input 4
S1 connectible bus terminating resistor, under cover

CAN-Bus bus interface CAN (2.0)
Pinl: 24V DCGND, Pin2: CAN-Low, Pin3: Shield,
Pin 4: CAN-High, Pin5: +24VDC, Pin6: Shield

Control relay outputs (control of load switching devices), open-circuit monitoring parameterizable

11 potential-free contact output DA1 (switching device 1 “On”)
12 potential-free contact output DAL
21 potential-free contact output DA2 (switching device 1 “Off")
22 potential-free contact output DA2
31 potential-free contact output DA3 (switching device 2 “On”)
32 potential-free contact output DA3
42 potential-free contact output DA4
41 potential-free contact output DA4 (switching device 2 “Off")
44 potential-free contact output DA4 (switching device 2 “Off")

Connections DI1 to DI4 must only be used for the connection of original accessories or
connected with potential-free contacts!

Incorrect connection can cause destruction of the device!
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Assembly, Connection, Start-up, Service and Tests

The device is installed inside installation distributors conforming to DIN 43871 on top-hat rails con-
forming to DIN EN 60715. Assembly, connection and start-up must only be performed by skilled
electricians and in strict compliance with applicable safety regulations and standards.

The operating manual of the device contains detailed references to the connection, start-up and tests

Meaning of LED Indicators and Status of Plain Text Messages

@ Line 1 Ready @ : ® ' O
OLe2 AN @ Normal operation |
@ Line 3 EL=230V ZL=228V};’" 5 ., O
@ Control Voltage Line 1 is active f 4—\
S22/ PRAVY ‘x \ @ =
Status LED  Status messages Status message Mode display Control buttons
(1% line) Enabled ! Protected |
Figure 2:  Front view SPR-107-V.4 in normal operation (no errors / faults present)
The text display supplies the “Basic Screen”.
® “Line 1” Status of Line 1 and the associated switching device 1
Red Voltage of line outside limiting values
Green Voltage O.K.
Permanent light Contact element closed
Flashing light Contact element open
® “Line 2" Status of Line 2 and the associated contact element 2
as “Line 1”
® “Line 3” Voltage status of outgoing feeder
Red Voltage of line outside limiting values
Green Voltage O.K.
® “Control Status of control voltage change-over unit (STU-107-V.3)
Voltage” Green STU in normal operation
Red STU has changed over
® “Ready” Status of change-over, presence of messages that have not yet been read
Green Normal operation
Green flashing Error rectified / fault has disappeared
unacknowledged message is still present
Red flashing new error / new fault has occurred
unacknowledged message is still present
Red Message was acknowledged, but error / fault is still present
® “CAN” Status of bus connection
Green flashing Bus O.K. (communication O.K.)
Red flashing Bus error (address conflict)
off Bus out of operation

All messages can be viewed in the text display.
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Button Function
Enter button
in normal operation: to activate the control menu
J within the menu: to invoke sub-menus and menu options
in parameterization mode: to accept values
in the text display: to acknowledge messages
Up / Down buttons
in normal operation: no function
Tl within the menu: to navigate through sub-menus and between menu options
in parameterization mode: to set values
in the text display: to select messages
Escape button
Esc in normal operation: no function
within the menu: to navigate back one menu level
in parameterization mode: if values were changed, they are not accepted
Test button
in parameterization mode: to activate a test change-over
Test Pressing this button for at least 4 seconds generates a test change-
over.
Messages are thereby not submitted through the signal relay and
the CAN-bus.
Status Meaning
is equivalent to “Protected”
B Values in the menu cannot be changed, but viewed only. The release (change to the parameteriza-
tion mode) takes place in menu option “1.2 unlock parameters”.
~ is equivalent to “Enabled”
The parameterization mode is active. Values in the menu can be changed and saved.
Table 1: Control buttons and mode display
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Change-over Sequence — Switching and Delay Times

Line 1 fails ( low voltage ) Return of voltage in line 1
— change-over to line 2 — change-over to line 1
Line 1 | / / |
Line 2 t
Line 3 | / / \ b 5 7
SD1imp
on
SD1
off p--—-—-——1-""-"----,
SD2imp
on
SD2
off ———— q e mmmmm——m
A A A A L A
A 7 O [ — A 7 T 4 E—
tmv tvh tSD1 tnu tSD2 tmv tvr tSD2 tnu tSD1
off ‘ off L
1 1 A
tum tum
Line 1 (preferred feed) tSD1lon Make time switching device 1 (device depend.)
Line 2 (second feed line) tSD1off Break time switching device 1 (device depend.)
Line 3 (outgoing feeder)
tSD2on  Make time switching device 2 (device depend.)
SD1 Switching device 1 (in line 1) tSD2off  Break time switching device 2 (device depend.)
SD2 Switching device 2 (in line 2)
SD1limp Control signal SD1 (on/off)
SD2imp Control signal SD2 (on/off)
tmv Measurement evaluation delay, fixed approx. 100 ms tnu No-load switching time (pause time),
adjustable, must be sufficiently dimensioned
tvh Switching delay time, adjustable, time between to make sure that the residual energy in the
evaluation and triggering of switching device system (Line 3) can decay before voltage
tvr Reverse switching delay time, adjustable, time between is switched on again.
evaluation and triggering of switching device
tum The resulting total change-over time
Figure 3:  Change-over sequence — switching and delay times
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Technical Data

General operating data

Rated voltage U, (insulation coordination acc. t0 IEC 60664-1) ..........ccceviiiiiviiieeeeeiiiiiiiieeee e seivineeens AC 250V
Rated impulse WithStand VOIAGE.............uviiiiiiiiiiiie e e e e e s e e e e e s stbaaaeaeeeesnees 4 kV
o] [N To] g I (=T o | (=T ORI 3
Supply voltage Us DC 24 V (PELV)
(@11 =11 g To [ = Ty o =P ERRTR P 0.8510 1.25 x Ug
INEEINAL CONSUMIPLION .....iii ittt e e s e e e e e s st r e e e e e e s setbebeeeaeessassebeeeaaeesannnnaes approx. 7 W
MESSAGES VIA ..eeeceiiiiiiiiieeeeiieiiiiee e e s ettt e e e s eeveeaeaeeeannenes plain text display / LED / signal relay / CAN-Bus
Voltage monitoring (Line 1, 2 and 3)

System monitored...........cc.eeeene 1I/NACO0Oto290V/3/NACOto500V/2ACO0to500V/each50 to 60 Hz
Lower operate value (low voltage) 230 / 400 V system.................. parameterizable 150 to 230 V / 260 to 400 V
upper operate value (overvoltage) 230 / 400 V system.................. parameterizable 230 to 260 V / 400 to 460 V
Internal resistance Ri (1L1-1N, 2L1-2N, ALL-AN) Lot e et e e e e e e e nebe e e e e e e e enees 65 kQ
Internal resistance R; (1L2-1N, 1L3-1N, 2L2-2N, 2L3-2N, AL2-AN, AL3-AN) .......ccooviiiiiiieeiiiiiiiiiene e 1 MQ
Change-over control

Switching delay time TV ....cooii e parameterizable 0 to 999 s
Reverse switching delay time TUr . ... parameterizable 0 to 999 s
NoO-load SWItChiNg tiIMe TNU..........oiiiiiiiiiiiiie e parameterizable 0 to 999 s
Neutral conductor monitoring (option) in connection with a transformer

Operate ValUe / NYSTEIESIS .......oiueiiiiiieei ettt e e e e s ettt e e e e e e s antbeeeaaeaaeanees 10 mA / fixed 30%
Control relay outputs DA1 — DA4

CoNtaCt CIEMENLS ...t 1 make contact (DA4: 1 two-way contact)
(2= 1(=To I oto] g1 7= (o Y/ ]| = Vo [ I PO PRPRRRR AC 250V /DC 30V
= g o= o= Lod | Y RO PSPPI AC/DC5A
Open-circuit monitoring per output parameterizable
Triggering time (PUISE) PEF QUIPUL ........cciiiiiiiiiiiieee e s ettt e e e et e e e e e eiveeaeaee e parameterizable 0.10t0 4 s
Signal relay (fault message)

CONTACE RIEBMIEINES ...ttt ettt e e st bt e e e anbb e e e sbre e e s nbbeee s 1 two-way contact
R 1 (=To I oto] g1 7= (o AV ]| - Vo [ IO P URPRRROR AC 250V /DC 30V
=L g T =T o F= Lo YRR UPEPRRRR AC/DC5A
(@ 1=] =11 g To T 11 To L= PSP PPPPPRN Bias current
Digital inputs DI1 — DI4

Voltage (permanently applied, internally generated)............ccoooiiiiiiiio e DC 24V
Connection only with original accessories or potential-free contacts

Communication interface / Protocol........ccccccooiiiiiiiiineenninnns CAN / CAN (2.0) in compliance with ISO 11898

Electromagnetic compatibility check (EMC)

Interference immunity factor in conformity with EN 61000-6-2: March 2000 General standard for interference
immunity in industrial areas

Emitted interference in conformity with EN 50081-1-1:

Installation conditions

Ambient temperature (during operation) in conformity with EN 61557-8:1997..........ccccceieeeeennn. -5°Cto +45°C
Ambient temperature (during storage) in conformity with EN 61557-8:1997...........ccccoeeveeeennn. -25°C to +70 °C
Climatic category in conformity with IEC 721 ........ccccvviiieiiiiiiiiiiee e 3K5, without thawing and icing
INSTAIIALION POSILION. ... uiiiiiie ittt e e e e e e s e e e e e e s e e bbb eteeeeessatbaeeeaaeessnnsbasseaeeesaassraeeeeas vertical
Y[ 0] g1 i1 o SO P RTPR PP top-hat rail in conformity with DIN EN 60715
Device dimensions in MM (H X W X D) ....uuiiiiiiiiiiiieiee ettt e e e e e e e e e e e e 90 x 160 x 73
Type of connection modular terminal blocks
Connection cross-section /single-core / multi-core .............cccceeee... 0.2to 4 mm2/0.2 to 2.5 mm2 (AWG 24-12)
Degree of protection in conformity with DIN EN 60529 for installations / terminals IP30/1P20
Flammability CIASS........eiiiiiiiiiie e e e e e e e e s e e e e e s et e e e e e s e baraaaaas UL94V-0
R AT =1L L PP PPPTRPRPPPRt approx. 400 g
Order information

SP R-LO7-V 4 e e e e s e s e e e e e s e e e e e s e Art.-No.: 0080038
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