S148D-1U2 User Manual 0818.00.95-02.0 1/28

MERAWEX

MERAWEX Sp. z 0.0

Torunska 8

44-122 Gliwice, Poland

phone +48 32 23 99 400

fax +48 32 23 99 409

e-mail: merawex@merawex.com.pl
http://www.merawex.com.pl

USER MANUAL

S148D-1U2
DC POWER SYSTEM

28.02.2021

Warnings
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e Please read this User Manual thoroughly before using the device.

o Please don’t disassemble device which is energized. Touching the internal components
results in high risk of electric shock or skin burning.

e During repair or exchange of the device please obey basic rules of handling electrical

equipment:
o disconnect mains power and make sure that it couldn’t be accidentally switched
on;

o disconnect the batteries and make sure that its terminals couldn’t be acci-
dentally short-circuited (such event results in risk of fire or explosion)
o make sure that the devices nearby are not powered and accidental touching
them does not create risk of electric shock.
e Please protect the device from the possibility of any items or fluids entering in — they
can cause a risk of electric shock and device damage.
e Do not cover ventilation openings —doing so may result in device damage.
e Please provide afree space of at least 8 cm at the sides of the device, enabling its proper
ventilation.
The device must be supplied from the mains with a protective earthing terminal.
The device may interfere with operation of sensible radio and television equipment lo-
cated nearby.
e The device may be operated only by authorized and trained personnel.
e The device may only be serviced by the manufacturer's service department or special-
ized units authorized by the manufacturer.
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1. INTRODUCTION

This User Manual is intended for users of SI48D-1U2 DC power system and includes data and guidelines on
installation, operation, start-up and maintenance of the device.

The power system is intended for use with telephone exchanges, radio links and other telecommunication and
data transmission devices. ZPA-48/15 or ZPA-48/30 rectifiers with a built-in input power factor correction circuit
are the main units of the dc power system.

A detailed description of a monitoring and control software is included in a separate user manual.

1.1 SI48D-1U2 DC power system types

The power systems differ in a number of installed rectifiers (maximum output current) and available accesso-
ries. The table below lists all types of power systems covered by this User Manual.

Communication

| Rectifi Weigh

ndex Output current ectifier eight USB RS485 + Ethernet
S148D-1U2-151 15A 7.0kg :
S148D-1U2-151-ET ZPA-48/15 * u
S148D-1U2-152 30A 8.1k *
S148D-1U2-152-ET i * u
148D-1U2-301
S148D-1U2-30 30A 7.0 kg >
S148D-1U2-301-ET ZPA-48/30 * ?
S148D-1U2-302 60A 8.1k :
S148D-1U2-302-ET o * ?

2. DATASHEET

2.1 Scope of delivery

The power system is delivered in a unit packaging including a main unit and:

e User Manual

e Temperature probes, 2 m long (3 pieces)

e Relay fault indication system connectors (2-pin connectors) (6 pieces)

e  External alarm input circuit connectors (3-pin connectors) (3 piece)

e  For power system with optional communication module - Ethernet connector and RS485 connector.
Software (not included, as it is separate product) for remote control and operation of the power system. Soft-

ware is available to download from our website.

2.2 Operating conditions

Maximum storage temperature -40°C + +85°C
Recommended storage temperature +5°C + +40°C
Ambient operating temperature -33°C ++55°C

(maximum power system load, see

Fig. 1.)
Relative humidity (no condensation) 30% + 80%
Atmospheric pressure 84 + 107 kPa
Direct sun exposure Not permissible
Permissible sinusoidal vibrations during operation:

e Amplitude 0,1g

e Frequency 10 + 150Hz
Surges during operation Not permissible

Vibration and impact during transport
e Amplitude 0,5g
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3. SPECIFICATIONS

3.1 Intended use

The dc power system delivers uninterrupted DC power system to telephone exchanges, radio links and other
telecommunication and data transmission devices and industrial automatics systems (up to 3,2 kW power) with
a common positive bus.

The devices supplied by the power system must have an extended 48V supply voltage range due to the use of
a battery bank.

The power system supports one valve-regulated lead-acid battery banks (VRLA) with a floating mode and bulk
charging voltage compensation for ambient temperature and adjusts the compensation coefficient to the battery
used.

3.2 General specification

Rated values or factory (default) settings are underlined

3.2.1 Rated output parameters

Rated parameters Output voltage Operation without battery 54.2V
Operation with battery *1) 54.2V

Maximum output current
S148D-1U2-151 15A
S148D-1U2-152 30A
S148D-1U2-301 30A
S148D-1U2-302 60A

Operation with battery | Rated voltage (24 cells) 48V

bank Rated charging current *2) 12A
Battery voltage temperature compensation -80mV/°C

*1) At 25°C
*2)  Default charging current limit for a single battery circuit. At the start-up operation requested is set up of proper values depending on
used batteries.

3.2.2  Operation safety

Protection class EN 60950-1:2006 + A11:2009 + A1:2010 + A12:2011 + A2:2013 |
Ingress Protection EN 60529:1991 + A1:2000 IP 20
Insulation dielectric strength:
e  between mains circuit and other circuits 4200Voc
e between mains circuit and enclosure 2800Voc
e between output circuit and enclosure 710Voc
e between remote fault indication system output and output circuits 710Voc
Insulation resistance
e cold >20MQ
e hot >5MQ
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3.2.3  Electrical specification

A detailed diagnostics and configuration of the power system should be carried out by an authorized service
centre or trained personnel using a maintenance software. The software allows the user to verify and modify the
power system settings. Operating parameters can also be modified using a controller.

Input parameters

S148D-1U2-15X S148D-1U2-30X

Supply voltage *1)

AC Voltage 195...230...253V

DC Voltage 165...230...265V

AC Supply frequency 45 + 65 Hz

High and low AC supply voltage immunity 176...265V

Power factor >0,99

Maximum voltage surge at mains connection *2) 15A / phase

Leakage current at PE conductor <1.5mA | <1.5mA

Supply voltage check Yes

Maximum supply current in full configuration 5A / phase 10A / phase

External circuit breaker (S300) for three-phase AC supply S303 C10 S303 C16

Ex’FernaI protec-tlon value (S300) for DC voltage supply (separate pro- $302 DC C10 $302 DC C16
tection for each input)

Output parameters

Output voltage range

42.0...54.2...58.8V

Maximum output current

See table, 3.2.1

Low-priority output disconnect voltage *3)

40.0...44.0...48.0V

Rated efficiency >90%
Current distribution accuracy between rectifiers +5%
Mains voltage fluctuation effect (operation without battery bank) <0.5%
Load current fluctuation effect 0..100% <1%
Broadband ripples Max 2mV
Overload protection in output circuits *3) Out 1-30A
Out 2 -20A
Out 3-10A

Out 4, Out5 - 6A

Operation with battery bank

Floating mode voltage (at 25°C)

52.8..54.2..55.2V

Floating mode voltage temperature compensation

0...-80...-128mV/°C

Bulk charging voltage (at 25°C)

55.2..55.7..57.6V

Maximum battery charging current

3...60A

Maximum current difference between batteries - fault indication sys-
tem

1...5...20A

High battery voltage - rectifier disconnect threshold

58.0...58.0...60.0V

Discharged battery indication voltage 40.0...46.0...48.0V
Discharged battery disconnect voltage 40.0...42.0...48.0V
Circuit breakers in battery bank BAT1, BAT 2 — 60A
Voltage drop between battery bank and output <0.5V
General

Current consumption with LVD max 300mA
Disconnected power system current consumption max 2mA

Remote fault indication — relay (three dedicated outputs MAINS,
ALARM, WARNING)

three switched contacts (NO and NC)
(30Voc/1A, 60Vpc/0.3A)

External two-state signal inputs (2 inputs at the positive bus poten-
tial)

12V/1.5mA

Acoustic signalling

Yes

External temperature probes
e electrical specification

2kQ + 1% dla 25°C
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e measured temperature range -35...+75°C
e measurement accuracy +1°C
Digital voltmeter class 0.5
Digital ammeter class 1.0
Electrical specification — Enclosure
Protection class I
Ingress Protection IP 20
*1) Voltage range for a single-phase voltage in relation to the neutral conductor. Neutral conductor is required for three-phase

supply. In both cases, the power system can be connected only via the mains circuit breakers (e.g. S300) disconnecting only the
mains phase conductors (see p.4.2.2).

*2) For phase L1 and L2 of the SI48D-1U2 the surge current is 15A (rectifier #1 connected to phase L1 and rectifier #2 connected to
phase L2). No rectifier connected to phase L3. For a single-phase power system, the surge currents for each phase add up.
*3) Custom circuit breakers in the output and battery circuits can be installed only after having it agreed with the manufacturer.
3.2.4  Electromagnetic compatibility
S148D-1U2 DC power systems meet the following requirements:
Radioelectric interference EN 61000-6-3 + Al Class B
Electrical fast transient / | EN 61000-4-4 + Al supply and PE connectors 2kVv
burst immunity DC output connectors 1kVv
signal connectors 1kV
Surge immunity EN 61000-4-5 + Al between line conductor 1kV
between line and PE conductor 2kV
between output circuits and fault indication 1kv

system

Voltage dips, short interrup-

EN 61000-4-11

100% (10ms)

tions and voltage variations 70% (500ms)
immunity 0% (5s)
Electrostatic discharge im- | EN 61000-4-2 air 8kV
munity contact 6kVv

3.25

Mechanical specification

Mechanical specification — Enclosure

Weight

See table in point 1.1

Overall dimensions (height x width x depth) [mm]

44,4(1U) x 483(19”) x 354 (333)

Mounting

19” rack with support rails
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Fig. 2. Power supply dimensions with mounting hole layout at the front panel
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3.2.6 Power system and its components

e 19" rack-mounted power system (EUROCARD) includes the following components:
[ )

” our 2 OUTS, ouT4, oUTS
ETHERNET . " E by tth, A, B, L

® s
RELoUT

NEREN
o\ v e lellm e
AR e @
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Fig. 3 Power system components

ZPA-48/15 or ZPA-48/30 rectifiers (1 or 2 rectifiers)

Circuit breaker for battery circuit with state monitoring

Circuit breakers for low-priority outputs with state monitoring

Circuit breakers for high-priority outputs with state monitoring

Microprocessor controller

Rotary switch (encoder) for resetting the audible alarm and navigating the device menu.

USB connector for local device communication (basic operation parameters, actual voltage, current and

temperature and device configuration using the proprietary software)

Connections for battery banks

9. Low-priority output connectors (OUT1...0UT2)

10. High-priority output connectors (OUT3...0UT5)

11. Power connectors

12. Protective terminal

13. External temperature probe connectors (two probes for battery temperature and one for ambient tem-
perature)

14. Relay fault indication output connectors

15. External signal input connectors

16. Cold start button

17. RS485 communication port (optional)

18. Ethernet communication port (optional)

NoubkwNR

i

3.3 Operation

3.3.1 General

The power system requires three-phase mains supply or DC power source and supplies a high-precision stabi-
lized voltage at its output(s). The voltage at the battery bank is maintained by the power system at full-charge
level depending on the battery type and required temperature compensation coefficient. The power system pro-
tects the battery against deep discharge that may lead to permanent damage. The power system indicates its
operation state by visual or acoustic way, generates suitable signals and receives external alarms. With optional
RS485 and Ethernet digital communication function, the power system can be used in monitoring systems. Ether-
net interface supports HTTP, DHCP, SNMP, ModbusTCP protocols; RS485 interface supports ModbusRTU proto-
col.

For information on power system communication, see Communication with SI48D-1U2 power system
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3.3.2  Operation
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Fig. 4. 5148D-1U2 power system block diagram.

The main power units converting the mains voltage into a stabilized output voltage are ZPA-48/15 or ZPA-48/30
rectifier modules working in parallel. The power system can include one or two rectifiers of the same type. Each
rectifier is an independent power conversion unit with a built-in power factor correction (PFC) unit with input
cos¢ at 0.99. Downstream of the power factor correction unit, each rectifier has a DC/DC converter decreasing
and stabilizing the output voltage. The converter also provides galvanic isolation between the mains circuit and
the rectifier output.

All rectifiers work in parallel and distribute the output power between them. With this solution, at power sys-
tem loads below the maximum current, the rectifiers operate below full load to improve the reliability of the
system.

Up to 2 battery banks can be connected to the rectifier outputs via BAT1 and BAT2 disconnect switches and
LVDD. Power system output includes two circuits — low-priority and high-priority outputs. During battery opera-
tion, low-priority outputs can be disconnected first (by LPD - Low Priority Disconnector switch) at higher battery
voltage to guarantee supply to the high-priority outputs (see p.3.3.2.2). All circuit breakers, both for battery and
output circuits are available at the front panel of the power system and their state is monitored in real time. Each
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battery and output circuit include a pair of terminals in the DC connector section at the rear panel. Five mains
terminals (3 phase L1, L2 and L3 conductor terminals, neutral conductor terminal and PE conductor terminal) are
available in the AC connector section. Rectifier #1 is supplied by phase L1; rectifier #2 is supplied by phase L2;
phase L3 doesn’t have any connection with rectifier.

An INTERFACE MODULE distributes and matches the measurement and control signals, distributes power sup-
ply to the measuring circuits and isolates the circuits that require galvanic isolation. It receives basic measuring
signals: voltage, current, battery and ambient temperature for each system point. The signals, amplified and
normalized to a controller-specific level are used to evaluate the power system operation by the controller soft-
ware.

The controller adjust the output voltage of the rectifiers and receives in return information on theirs power
supply state, internal temperature or any failure. If the battery voltage is exceeded, all rectifiers can also be
disabled. Based on the controller signals, I/O communication unit generates the output alarm signals: - alarm
(urgent alarm)[ALARM] - warning (non-urgent alarm)[WARNING] — total loss of input voltage [MAINS]. The signals
are available at three voltage-free relay contacts. The events can be assigned to ALARM or WARNING group or
combined with an audible alarm by the user when connected via USB or in the device menu. The power system
includes three assignable general purpose relays for single event or a group of events generating the alarm sig-
nals. The matching circuit can also receive six two-state external alarm signals for the positive output bus (input
state for which the alarm is generated can be individually configured for each input).

For correct operation of the power system with the battery banks, connect the temperature probes to the
connectors on the rear panel of the power system to measure the temperature of each battery bank and one
external temperature (e.g. cabinet temperature). Based on the measured average battery temperature, the con-
troller compensates the battery bank voltage and bulk charge voltage (see pic. 5) and generates an alarm if the
limit operating temperature is exceeded or the difference in temperature of the individual battery banks is too
high. During operation with a single battery bank, the controller compensates the voltage based on the temper-
ature assigned to a specific probe circuit; the second probe can be used to measure e.g. external temperature. If
no probe is connected, the power system sets the floating mode voltage without temperature compensation (at
25°C).

58,0

570 (UBIVI SN N\

AN

— 56,0
S 1
& 55,0
g ’ \
4 bulk charging
g 54,0 - floating mode
E 25°C
2 53,0
1 b [°C
52,0 1 1 1 1 1 1 1 1 1 [ ]1

-30  -20 -10 0 10 20 30 40 50 60 70
Fig. 5. Temperature compensated voltage graph

The power system includes a cold start button for starting the device with a battery bank in case of power
failure.

The controller also includes a graphic display for setting the operating parameters and displaying the measured
voltage, current and temperature. A rotary encoder on the right side of the controller is used to navigate the
menu. Turn the encoder to navigate the menu screens and menu items and press to confirm. Press encoder to
disable the audible alarm. Example menu screen:
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Fig. 6. Example controller menu screen

3.3.2.1 Handling of battery bank
The power system can be connected to two battery banks. If a single battery bank is connected, a circuit breaker
of the second battery bank must be disabled. Alarm indication for the circuit breaker of the second battery bank
must also be disabled. Battery bank temperature probe must also be disabled. See 5.1
The power supply allows to connect a discharged battery with over 40 V voltage. Before activating the LVD, the
output voltage is equalized (to 1V) with the battery voltage (using a higher voltage if two batteries are con-
nected).
The power system charges the connected batteries in accordance with the following parameters:
e Floating mode voltage
e Battery voltage temperature compensation coefficient
e  Maximum charging current
The power system features bulk charging mode increasing the battery voltage based on the ”bulk charging
mode voltage” parameter. This mode is limited by:
e  Correct measurement of battery temperature
e  Maximum battery temperature
e  Maximum bulk charging time
e Incidence of bulk charging reiteration, i.e. minimum time from last charging
The power system can periodically discharge the batteries. Supervised discharge involves reducing the rectifier
voltage and switching the connected loads to battery supply. The discharge test is carried out as scheduled only
when the batteries are fully charged. The test discharge is controlled with the following parameters:
e maximum battery test duration after which the test ends
e maximum battery charge loss after which the test ends
e maximum battery voltage drop after which the test ends and error is displayed

The power system can periodically check if the batteries are connected. In floating mode with the batteries
fully charged and without power input, to make sure the battery circuit is closed and the batteries are con-
nected, the power system will momentarily change the output voltage to force the battery current flow. The
detected current indicates that the circuit is closed and the batteries are connected. Otherwise, an error is
displayed.

In battery operation mode (loss of mains or rectifier failure), at battery voltage drop below the preset level,
the power system will disconnect the battery from the outputs to prevent deep discharge. The disconnect
threshold can be set by the user or the function can be disabled. In this case, the power system will operate up
to 35V.

3.3.2.2 Handling of outputs

The low-priority output (OUT1 and OUT2) disconnect at low battery voltage is enabled by default to guaran-
tee power supply during battery operation for other outputs (OUT3...0UT5). This function can be disabled in
the configuration menu or the voltage at which the outputs are disconnected can be set in the device operation
parameters.

4. INSTALLATION

4.1 Mounting the power system

A power system bracket can be mounted on a standard 19” rack with support rails. Fasten the face panel of the
bracket to the rack with four M6 screws.

Only trained service personnel may have access to the back of the cabinet in which the power system is in-
stalled.
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4.2 Connecting the power system

The table lists available connectors including their maximum current rating and the maximum conductor cross
section.

No. (Fig. 3) Output type Connector/plug type Maximum cross section Current rating

7 Battery bank 48V SPT 16 16mm? 76A
8 High-priority outputs FRONT 4-V 4mm? 32A
9 Power supply DFK / DP 4mm? 32A
10 Protective connection M5 bolt 4mm?

11 Temperature probe inputs MC 1.5/2-ST-3.81 1.5mm? 8A
12 Relay fault indication outputs MC 1.5/3-ST-3.81 1.5mm? 8A
13 External alarm inputs MC 1.5/3-ST-3.81 1.5mm? 8A
15 RS485 communication output MC 1.5/3-ST-3.81 1.5mm? 8A
16 Ethernet communication output RJ45

4.2.1 Installation safety

Depending on the telecommunication system requirements, positive terminal of the power system can be con-
nected to the metal structure:
e directly by connecting any positive output or battery screw terminal with the earthing terminal of the
power system;
e indirectly by connecting any positive output or battery screw terminal with a positive earthed bus of
the DC switchboard via a yellow-green conductor.

4.2.2  Connecting the mains

The device should be connected to the mains (within the 19 “rack containing the telecommunication switch-
board) with a suitable 2.5mm2 cable.

REMARKS:

1. The power system is not equipped with its own circuit breaker, therefore it is required to apply in the
supply circuits (outside the power unit) an appropriate circuit breaker with the function of protection against
overcurrent and short-circuit, eg. type S303 C16A. If the power system is powered from direct voltage, a dis-
connector capable of working with such voltage should be used. In this case, you should also pay attention to
the way it is connected (polarity).

2. The necessary electrical installation should be made in the form of a permanent installation equipped with
a class B and C surge protection system.

3. A class D circuit breaker and surge protection system should be installed in the cabinet.

Connecting the power system to a single-phase mains requires an additional jumper for L1 and L2 terminals.
Along with the jumper, connect the mains conductor L to one of the terminals. In both cases, power supply
should be connected via an external assembly circuit breaker (e.g. of S300 type), see Fig. 7.

The power system enclosure must be earthed locally, regardless of the power supply earth electrodes (if avail-
able) or via the mains PE conductor - see diagrams below.

MAINS 532 c15 530 625 $302 0G 625 1ps 5302 D C16
Lo $148D-1U2 Loo—a 1« 1 S1480-102 Liros) 1 SMBDTUZ | oy on #

L2e—a N e N N (nEg) o—— M N (NEG) o——5
o SHZOCCIE

11 $1480-102

L2 L(pos) w—o—"
N o=z N2 N {EG) e

PE
PE — PE — | R —— e PE ——8"1 @)
AC POWER AC POWER DC POWER DC POWER

Fig. 7 SI48D-1U2 DC power system connection diagram
4.2.3  Connecting the battery bank

COMMENTS related to safety:

1. The external battery bank creates a high risk due to the high level of energy stored in it.

2. The power supply is equipped with a fuse for the battery circuit integrated with the key switches. How-
ever, this protection only protects the circuits inside the power system enclosure.

3. It is recommended to install an additional battery circuit breaker near the negative pole of the battery.
The fuse should be installed after making the battery connections, and when disconnecting the battery it
should be turned off first. It is allowed to install a fuse in the path connecting two batteries between them.
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4. Before connecting the battery (analogically when disconnecting the battery), check whether one of the
poles is connected to the power supply or in a 19 "rack with grounding. If so, connect this pole as the last
one (when you disconnect the battery, you should disconnect this pole first).

5. Reverse connection of the battery poles then the one on the description on the connector poses a high
risk to the operator, and also may cause serious damage both in the PSU itself and in the connected external
devices.

NOTE: Batteries should be fully charged before installation.

The battery connection should be made with cables with a cross-section suitable for the expected load. It is
also advisable to use a special battery breaker, e.g. using an additional external fuse, a special disconnector or a
detachable terminal; for complete and safe disconnection of the cooperating battery. Such a device allows to
ensure safety during the assembly and disassembly of the power system, excluding the possibility of accidental
short-circuiting of the batteries' battery carriers.

4.2.4 Connecting the loads

The power system has two groups of output circuits. Low-priority circuit (OUT1 and OUT2) and high-priority
circuit (OUT3...0UT5). Each output is protected with a separate circuit breaker.

4.2.5 Connecting the temperature probes

To use the temperature probes included with the power system connect them to the corresponding connectors
and the end place near the battery bank (if using the battery probe) or in any other place (if using ambient
temperature probes). Metal probe tip with an opening is isolated from the wires and can be attached to the
cabinet or directly to the battery terminal (positive terminal).

4.2.6 Connecting the remote relay fault indication system

Six remote fault indication connectors are available on the rear panel (MAINS, ALARM, WARNING and REL OUT4-
0ouTe). Three relay switches fully isolated from other circuits are available for each connector.

Three-pole connectors used in the power system are compatible with two-pole connectors of the power sys-
tem. After connecting the plug to a compatible connector, normally closed or normally open contacts can be
used.

A diagram of contact positions in normal voltage-free state with relays open is available near the relay fault
indication connectors.

When connecting the remote fault indication circuits, allow for the voltage-current characteristics of the relay
contacts (0.5A/125VAC, 1A/30VDC, 0.3A/60VDC).

4.2.7 Connecting the external signal inputs

S148D-1U2 power system has six inputs for receiving two-state signals. It can receive data from the intruder
alarm system or any other device connected to the power system. An active state (alarm activation) is by default
shorting the input with a common potential (positive terminal). The active state can be changed via the power
system interface or via the app.

Note: All inputs are galvanically connected with a common positive bus of the power system, according to
the markings on the rear panel with a thick line connecting the alarm terminals with the positive terminals of the
outputs and battery circuits.

4.2.8 Digital communication

All power systems can be fitted with a RS-485 and Ethernet connector on the rear panel. The connectors can
be used for external communication of the power system with the monitoring system.

5. STARTING THE POWER SYSTEM

Before turning the power supply on, make sure the power system is installed correctly, the PE conductors and
the battery terminals are connected correctly.
Connect all the circuits (including the temperature probes, if applicable), make sure all the connections are
correct and follow the procedure:
e turn on the battery and output circuits with the circuit breakers on the front panel of the power sys-
tem,
e turn on the supply voltage with an external switch.
Remember to enable those output and battery circuit breakers on the face panel that are physically connected
to BATTERY1, BATTERY2 and OUT1 — OUT5 connectors.
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5.1 Power system configuration

Depending on the system configuration, some settings may be required to make sure no false alarms and warn-
ings are displayed and the power system works as intended.

e Set the required operating parameters and fault indication levels. The charging current is displayed as a
maximum value for a single battery circuit and is selected depending on the capacity of the batteries
connected.

o Set the required configuration of the power system

o battery operation, bulk charging and battery test etc.

o setting the required number of rectifiers and operation with two battery circuits. All modifications
are indicated. If the modification can be applied, it can be confirmed to reset the indication. Other-
wise, indication is displayed until the correct configuration is restored.

e  Assign the events indicated by ALARM or WARNING relay signals to ALARM or WARNING group.
The fault indications can be grouped in any relay signal Out4...0ut6. The fault indications will be indicated
regardless of the assignment to ALARM or WARNING group.
o For systems with a single battery circuit
o disable the circuit breaker of the disconnected battery circuit
o disable the state indication for the circuit breaker
. Depending on the connected temperature probes, enable or disable presence check/fault indication.
For systems with two battery circuits use two temperature probes.
. If not all power system outputs are used, disable their circuits breakers and state indication.

The settings can be modified on the power system display, however, it is more convenient to use a dedicated
app. The app allows quick configuration of the device parameters. All settings can be stored in a file and used on
different power systems.

5.2 Cold start

A START button with a micro-switch is available on the rear panel of the power system. Press to start the power
system with a battery bank connected without mains supply. To start the battery bank without mains supply,
push a START with a thin object (e.g. piece of wire) with a maximum diameter of 2 mm in a hole on the left side
of START. Hold for at least 10 sec. If the battery voltage is above the disconnect voltage, the power system will
continue operation after the button is released.

5.3 Correct operation

Correct installation and operation of the power system with the mains supply is indicated with a green LED on
the front panel in the rotary switch and two green LEDs on the front panels of ZPA 48-15/30 rectifiers. In this
condition, all alarm/warning signals and audible alarm are disabled.

After the first run, check the correct installation and operation conditions. Check and verify correct voltages
and currents at the output of the power system and battery bank current at the digital display of the power
system. Check the power supply load and battery bank status. Check the temperature and compare it with the
ambient temperature to verify the correct operation of the circuit and temperature compensation of the battery
bank voltage during the bulk charging and floating mode.

Verify the main power system function - maintaining the output voltage at power failure. Use the circuit breaker
of the external supply circuit of the power system. The power system detects both disconnection of the rectifiers
and the mains supply. During the test, check the remote fault indication circuit of the loss of mains relay (if used).

To check the remaining fault indication circuits, activate the alarm state with one of the circuit breakers on the
front panel of the power system, by disabling the rectifier or generating an external alarm (if external alarm
inputs are used). Alarm state indications, see 6.2.

6. USING THE POWER SYSTEM

6.1 User interface

The power system has a user interface - a display and a rotary switch/button. It displays information about the
current state of the power system - actual readouts, operation mode, detected errors and faults and allows to
modify the settings of operating and configuration parameters. Use the rotary switch on the right side of the
controller to navigate the menu and modify settings. Some settings can be protected against unauthorized access
with an access code. The power system menu includes the following tabs/screens:
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1. Information — basic device information (serial number, controller firmware version etc.)
2. Output/Battery — current operating state screen (main screen) - voltage, current, temperature and
device mode.
3. Rectifiers/Mains — rectifier and mains state screen (all phases)
4. Environment — power system digital input/output state screen
5.  Menu —device menu screen:
e Active alarm list — list of active alarms and warnings
e Parameters — power system operating parameter setting
e  Configuration — power system configuration - disconnecting the LVD and low-priority outputs
e Inputs configuration — external signal input activity state configuration (closed/open)
e QOutputs configuration — assigning the power system events to the relay remote fault indication out-
puts.
e Other settings — setting the access code, date and time and ETH and RS485 communication module.

6.1.1

All detected events, errors and states of the power system are indicated by a visual and relay fault indication
system, and are also available via the software and the communication interfaces and stored in the controller’s
memory.

User can set the required priority level for each event and error by assigning them to the alarm group (ALARM
relay) or the warning group (WARNING relay). It also determines the indication mode for the event. User can also
disable indication of selected events, however, those will always be detected and stored in the event log. All
events and errors can be assigned to one of the outputs (Out4..0ut6) and are indicated regardless of the assigned
alarm/warning group.

6.2

Indicated alarm and warning states

Visual indication

Visual indication uses LEDs
e on the display panel buttons/rotary switch
e onthe back panel and
e ZPA 48-15/30 rectifiers
Visual indication informs the operator on the operating state of the device.

LED indications on the display panel:

Colour and indication mode Description
Green Correct operation
Orange Active warning event (WARNING)
Red Active alarm event (ALARM)
(priority to warning)
Blinking red Incorrect operation (critical internal error, no control)
None Power system disabled

LED indications on the rear panel:

Connector/LED State ‘O’ — LED OFF State ‘1’ — LED ON

MAINS Total loss of supply voltage or failure | Correct power supply
of all rectifiers

ALARM Active ALARM event No active events

WARNING Active WARNING event No active events

REL OUT Indication enabled Indication disabled

EXT FLT EXT FLT output shorted with ‘+’ out- | EXT FLT output open
put

Table shows the operating state

indications of the rectifier

Key:
1 - continious g Green LED
OK/ALM/FLT
— ** - pause, two blinks / /
Correct operation 1
Rectifier in limited current mode — **
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Rectifier does not work (start/off) *

6.3 Audible indication

The power system features audible indications activate every time a new ALARM event occurs. Its main purpose
is to inform the maintenance personnel. Press the button/rotary switch on the right side of the display to reset
the audible alarm. Audible indication can be enabled/disabled in the configuration menu.

7. OTHER INFORMATION

7.1  Manufacturer notes
Product specifications are subject to change without affecting the design and performance of the device.
7.2 Handling packaging, waste products and batteries

Product packaging is made of non-hazardous materials (wood, paper, cardboard, plastics), which
can be recycled. Packages which are no longer needed should be passed on to a waste collection
station, after they had been sorted.

This marking on the product indicates that the product after that time should not be disposed
with household waste, but should be sent to a collection point for electronic waste. Used batteries
are a hazardous waste and must be disposed of. This will help to avoid adverse effects on human
health and the environment from uncontrolled waste disposal.
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8. ACCESSORIES

8.1 Display menu

Information Device information:
- firmware version
- serial number
- interface version
* if available
- physical MAC address
If.Fw: 01.00 - TCP/IP address
M 00:AB:CD:EF:12:34
192.168.1.100

General system information (main screen):
- output voltage

40.0A - output currents
4.0ATE - battery current
2 4' °C Thz - battery and ambient temperature
. - device operation mode

- Alarm/Warning group event activity state
- device date and time

Additional system information:

- rectifier load state

- mains voltage and frequency;

- Alarm/Warning group event activity state

External signals:

- external signal input state (EXT FLT)

- relay output state

(MAINS, ALARM, WARNING, REL, OUT)

-
& Main menu:

- List of active Alarm/Warning events
- List of device parameters
- List of device settings

— e - External signal input configuration
- Relay output configuration
- Other settings

selectitem press to
enter
“Exit* Other settings menu:
— - Return to main menu

- Access code settings

l - Date and time settings
- Communication interface settings (if available)
- Battery configuration confirmation
(if modified)

select item press to -_Rectlfl_e.r configuration confirmation
(if modified)
enter
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List of active alarms and warnings.

Alarm event is displayed in red.
Warning event is displayed in

press to
return to
menu

previous
event

Alarm & Warni

press to
return to
menu




S148D-1U2 User Manual 0818.00.95-02.0

18/28

Edit parameter.
Parameter list The background of the edited parameter is highlighted; modified
value is displayed in yellow.

\ran
Top of the

Press to exit

4
O

press to moldlfy
return to value
menu

press to finish

4
O

press to
edit
select
previous next pa- Save/Cancel
parameter rameter

press to confirm

next parame-
ters
2..23

Return to the parameter list
or enter the access code

press to
return to
menu
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Device configuration
Modified value is displayed in yellow.

press to
return to

press to
modify

previous pa-
rameter

next param-
eter

ation

next parameters Di s'abl ed
2.8 und ing g

value firm

press to
return to
menu

modify press to con-

Return to menu or enter
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External input configuration. Setting active input state.
Item description is highlighted.
Modified value is displayed in yellow.

Active level of inputs l

selectitem  press to mod-
ify

press to con-

: firm

evel of inputs

O

select
Save/Cancel

Return to menu or enter
the access code
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Assigning events to the relay outputs.

Modified value is displayed in yellow.
'D O press to return

selectitem  press to
enter

to menu

not included
01/30

Displaying
the event list
2..49

REL OUT.

select O
Save/Cancel

press to mod-

ify

included
Cancel

press to con-
firm

Return to menu or
enter the access

O

code

press to finish

Mew configuration




S148D-1U2 User Manual 0818.00.95-02.0 22 /28

Preventing unauthorized access to the device settings
User can set a five-digit access code preventing unauthorized access to the following settings:

e Operating parameters

e Operation configuration

e External signal input active state configuration

e Assigning events to the relay outputs.

e Date and time settings

e Communication settings
The access code can be set via the device interface or via the app. The user will be prompted to enter the access
code after modifying the settings via the device interface. The settings are accessible until returning to the main
menu; multiple settings can be modified after entering the access code once. If the interface is not used for a
while, the device returns to the main menu and prevents access to the settings.
Set code to 00000 to disable the access code function. The device does not have a factory set access code.
Note: The access code cannot be recovered or reset. Contact the authorized service centre if the code is missing.
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Entering the access code

press to edit modify value ~ Press to confirm

Enter

"O"

ACCE?DY" select to accept
A code
YES NO  Cancel

"WES" press to confirm

O

Return to the last edited digit
or incorrect access code mes-
sage
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Setting a new access code.
Item is highlighted

press to edit modify value ~ Press to con-
firm

"NO

select to accept
Accept?
YES NO  Cancel

"YES" ; press to con-
firm

Return to menu
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8.2 Power system operation parameters
Parameter (menu item) Description
Power system control parameters
- . battery voltage temperature compensation coeffi-
1 Coefficient of temperature compensation of cient used to compensate the voltage based on the
voltage o
battery temperature to 25°C
2 | Floating voltage (@25°C) floating mode voltage at 25°C
3 | Bulk charging voltage (@25°C) bulk charging voltage at 25°C
4 Maximum charging current (for single battery maximum charging current for a single battery bank
string)
battery voltage in the battery operation mode at
5 | Voltage to disconnect LP outputs which the low-priority outputs are disconnected (see
also: Operation configuration)
. . battery voltage in the battery operation mode at
6 | Voltage to disconnect batteries (LVDD) which the battery is disconnected
7 | Period of battery test battery test frequency, supervised discharge
8 | Duration of the battery test maximum battery test duration, supervised dis-
charge
9 The maximum loss of capacity during batteries maximum battery charge loss after which the test
test (for single battery string) ends
10 | Period of the tests of presence of batteries battery presence test frequency
Power system operation monitoring parameters (threshold levels for event reporting)
11 The maximum acceptable drop in batteries volt- | maximum battery voltage drop after which the bat-
age during batteries test tery test ends
12 The maximum acceptable temperature differ- | maximum battery temperature difference
ence battery
13 | High battery voltage high battery voltage
14 | Low battery voltage low battery voltage
15 | The maximum asymmetry of batteries currents maximum battery current asymmetry
16 | High output current high output current
17 | High current of the low priority outputs high current of low-priority outputs
18 | High mains voltage high mains voltage
19 | Low mains voltage low mains voltage
20 | High battery temperature high battery temperature
21 | Low battery temperature low battery temperature
22 | High ambient temperature high power system ambient temperature
23 | Low ambient temperature low power system ambient temperature

Parameter setting range.

Parameter unit min default max
1 | Battery voltage temperature compensation coefficient mV/°C -128 -80 0
2 | Floating mode voltage at 25°C Vv 52.8 54.2 55.2
3 | Bulk charging voltage at 25°C Vv 55.2 55.7 57.6
4 | Maximum charging current (for a single battery bank) A 3 30 100
5 | Low-priority output disconnect voltage (at loss of mains) \Y 40.0 44.0 48.0
6 | Battery disconnect voltage \Y 40.0 42.0 48.0
7 | Maximum permissible temperature difference °C 2 5 20
8 | Battery operation test frequency days 1 30 365
9 | Battery operation test duration minutes 1 10 (48*60)
10 Maximum charge during battery operation test (for a sin- Ah 1 10 400

gle battery bank)

11 | Battery presence test frequency minutes 10 30 360
12 | Maximum voltage drop during battery operation test Vv 0.1 5.5 12
13 | High battery voltage Vv 58.0 58.0 60.0
14 | Low battery voltage Vv 40.0 46.0 48.0
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15 | Maximum battery current asymmetry A 1 5 20
16 | High high-priority output current A 10 60 150
17 | High low-priority output current A 10 60 150
18 | High mains voltage \Y 230 265 276
19 | Low mains voltage \Y 172 184 210
20 | High DC supply voltage \Y 230 253 270
21 | Low DC supply voltage \Y 165 176 210
22 | High battery temperature °C 40 45 60
23 | Low battery temperature °C -20 0 5

24 | High ambient temperature °C 40 40 60
25 | Low ambient temperature °C -20 5 10

8.3 Power system operation configuration
Parameter description

Bulk charging

Bulk charging mode enabled/disabled (high voltage charging)

Battery test (periodic supervised discharge)

Enable/disable battery test function, supervised discharge
(periodical battery loading)

Periodic checking the presence of the batter-
ies

Enable/disable battery presence test function

Disconnect batteries at low voltage (LVDD)

Enable/disable battery disconnect function at low voltage

Disconnect low priority outputs at low volt-
age

Enable/disable low-priority output disconnect function, pa-
rameter defined disconnect voltage level

System requires two battery strings

Enable/disable requirement for two battery circuits (forced
configuration). The power system will report an error and will
not accept any other battery configuration.

Automatic summer-winter time change

Automatic daylight saving time, required for the event history

Sound indication

Enable/disable audible indication for ALARM events.

Required number of rectifiers (0 = no re-
quirement)

Required number of rectifiers (forced configuration): 0 = no
requirement
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8.4 Indicated alarm and warning states

All detected events, errors and states of the power system are indicated by a visual and relay fault indication
system, and are also available via the software and the communication interfaces and stored in the controller’s
memory.

List of events and errors:

Name Description

1 | internal error 0000 Internal data processing error, contact the service centre

2 | internal error 0001

3 | internal error 0002

4 | internal error 0007 Output voltage control error. Caused by connecting an
external power supply, rectifier or power system failure.

5 | internal error 0008 Controller memory error. Power system cannot operate
with current settings and requires verification. Contact
service centre if error recurs.

6 | internal error 0009 Controller memory error. Power system cannot operate
with current settings and requires verification. Contact
service centre if error recurs.

7 | high internal temperature of the device Internal temperature exceeded

8 | overload rectifiers Rectifier operate at >99% load

9 | error of batteries configuration Change in the number of battery circuits detected

10 | error of rectifiers configuration Change in the number of rectifiers detected

11 | rectifier(s) failure Rectifier must be replaced and returned to the manufac-
turer

12 | battery # fuse fault Battery # circuit breaker activated

13 | output # fuse fault Output # circuit breaker activated

14 | low priority outputs disconnected (LPD) Low-priority output disconnect function activated

15 | battery disconnected (LVDD) Deep discharge protection function activated, no battery
or battery not recognized

16 | failure of the test battery mode Negative battery test result (supervised discharge), dur-
ing the test, the battery voltage dropped below the max-
imum permissible value

17 | high DC output voltage Maximum output voltage (battery) exceeded

18 | low DC output voltage Low output voltage (battery) exceeded

19 | large asymmetry of batteries currents Difference in charging and discharging current of two
battery circuits too high

20 | high current outputs (high priority) Current input for the loads connected to the high-priority
output too high

21 | high current outputs (low priority) Current input for the loads connected to low-priority out-
put too high

22 | low voltage phase L# Phase supply voltage too high

23 | high voltage phase L#

24 | error of measurement battery # tempera- | Battery temperature measurement error

ture

25 | error of measurement ambient temperature | Ambient temperature measurement error

26 | maximum difference in temperatures of bat- | Difference in battery measurement temperature too

teries high

27 | high temperature battery # Battery temperature too high

28 | low temperature battery #

29 | high ambient temperature Ambient temperature too high

30 | low ambient temperature

31 | mains failure Loss of all phases or failure of all rectifiers

32 | active state of input IN# Active signal at FLT EXT1..6 input




S148D-1U2 User Manual 0818.00.95-02.0 28 /28

User can set the required priority level for each event and error by assigning them to the alarm group (ALARM
relay) or the warning group (WARNING relay). It also determines the indication mode for the event (see 6.1.1).
User can also disable indication of selected events, however, those will always be detected and stored in the
event log.

The exceptions are the events 1 to 10 assigned to the ALARM group by default.

All events and errors can be assigned to one of the outputs (REL OUTA4...0UT6). Fault indication works regardless
of the assigned alarm or warning group.



