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1 GENERAL INFORMATION
1.1 GENERAL DEscRIPTION OF THE UPS

The UPS in question is composed of a metallic frame inside which the electronic power part is
developed, accessible from the front painted doors.

The external panelling of the machine can be completely removed; so that it is easy to access
from all sides for any purpose.

The right front door contains the user interface panel, for controlling and running the UPS.

Given the specific power of the UPS it is not equipped with internal batteries, these are located
in one or two dedicated cabinets.

The cooling system of the machine is composed of a hydraulic circuit (filled with water and an
addition of glycol) and forced air, suctioned from the base of the UPS and ejected by a system
of front ventilation grids in the exchanger section, located on the left of the front of the machine

1.1.1 Fields of use of the UPS

The new UPS is designed to supply stabilised and filtered power to sophisticated electronic
systems (in particular to data processing systems) which need to be guaranteed a power source
free from voltage and frequency fluctuations, thus hospitals, police stations, motorway tunnels,
radio stations, banks, technical and administrative offices and many other applications.

1.1.2 Power and autonomy

Thanks to its modular design the UPS is available in versions with rated power from 160KVA to
300KVA.

Internal batteries are not used for all sizes of the UPS, thus it is necessary to use separate
battery cabinets to create the desired autonomy.

1.1.3 Safe and easy use

All of the available controls are perfectly insulated and disconnected from hazardous voltages.
Controls both on overloading and excessive temperatures guarantee the immediate and most
opportune intervention in the event that one of these conditions occurs during operation.

The operator can view the status of the UPS on the front panel and perform shutdown or
switching operations easily. See chapter 3 page 19.

It is possible to connect one of more external E.P.O. emergency buttons (not supplied) used to
control the complete deactivation of the UPS in the event of a fire. Chap.2.7.4

Monitoring of the UPS can be managed remotely, with maximum simplicity through a personal
computer and a specific communication program (optional) or via a remote panel (also optional)
which is indispensable if the system will be installed in unmonitored areas. See chapters 1.2.5 -
1.2.6
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1.2 CONFIGURATIONS AND OPTIONAL EQUIPMENT

1.2.1 Base configuration

The base configuration entails the implementation of
the UPS in a single cabinet. It maintains the same
mechanical dimensions in all the available
configurations and sizes:

-6 pulse 160-300kVA

-12 pulse 160-300kVA

-12 pulse + low THD 160-300KVA

1.2.2 Battery cabinet

If requested the UPS can be supplied complete with batteries for the requested
autonomy.

The batteries will be housed in an appropriately sized cabinet, complete with
disconnection and protection parts.

For batteries not housed in a standard cabinet, it is necessary to create a disconnection
and protection panel for them.

1.2.3 Transformer cabinet

An optional cabinet is available with galvanic isolation transformer (output-mains-
reserve network) for specific uses.

The standard transformer is three phase/three phase with 1:1 ratio but it can be
supplied with a different transformation ratio upon request.
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1.2.4 Circuits for remote communication
L M1 CN1
Remote communication — __ —
board ( the code
CS0098), gives
possibility of monitoring
and communicating with
UPS.
Monitoring can be
implemented with the
PC and dedicated
software or through a
remote panel. There are
also free contacts available on the terminal board M1 ( more info at page 19)

1.2.5 UPS MANAGEMENT Software

The Generex "UPS MANAGEMENTO
communication software: used for
communication between the UPS and a PC
or network of PC based on Windows, Win-
NT, Novell, 0S2, Dec, Linux operating
system.

The software is used to control the
operating condition of one or more UPS
used to supply a personal computer LAN.
(for more information see the chap.
AUXILIARY CONNECTIONS OF THE UPS
on page 17).
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1.2.6 Remote panel

The remote panel is used for remote viewing of the UPS operation, it repeats the status
of the main blocks with switching on of LEDs and activation of an acoustic alarm.

(for more information see the chap. AUXILIARY CONNECTIONS OF THE UPS on page
17).

1.2.7 Remote EPO pushbutton panel

The remote EPO pushbutton panel is a safety system that gives you the possibility of
completely disabling the machine in the event of an emergency.

(for more information see the chap. AUXILIARY CONNECTIONS OF THE UPS on page
17).
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1.3 OPERATING PRINCIPLE

The UPS described here is an on-line dual conversion type UPS with automatic by-pass
in compliance with European standard EN62040-1-2. This UPS performs a dual
conversion of the incoming voltage continuously and without interruption.

The absence of direct mains-load connection does not allow the passage of any
disturbance and the dual conversion guarantees an output of always regulated energy,
both in voltage and frequency, ideal for the operation of professional uses.

When the input voltage goes out of the allowed tolerances or more simply is not
present, the load is supplied by taking energy from the batteries.

The system is supplied with an automatic by-pass; in the event of a fault or overload of
the UPS, the by-pass connects the uses directly to the mains via a reserve line, thus
making it possible to restore normal operating conditions without supply interruptions to
the load. See fig. 1.3.1

1.3.1 UPS block diagram

3PH + N + PE

13

MANUAL BY-PASS > [ MANUAL BY-PASS
12
[ RESERVE LINE

RECTIFIER - STEP UP CONVERTER INVERTER STATIC SWITCH

N e = J\: ﬁ>‘: ﬁ>m\/\m e

BATTERY CAHRGER BATTERY CABINET

MANUAL BY-PASS

Z2223
E{>;;é£;
- TFETET

1.3.2 Input stage, power module and output stage

From the input bars the mains are connected via the MAINS INPUT I1 switch to the
power module.

The rectifier-step-up converter controlled by the control logic, applies the AC/DC
conversion to the mains (normal operating condition) or the DC/DC conversion of the
battery energy when the mains power is absent or not within the allowed tolerance.

The DC voltage then powers the inverter which reconstructs AC voltage adjusting the
current taken based on the load needs.

The last module is the automatic by-pass. It transfers the filtered and regenerated
energy from the Inverter to the load, in normal operating conditions, if there is a fault or
overload, the UPS output is switched to the reserve line; in this situation it is the mains
which maintain the power to the uses. When the causes that provoked switching to the
reserve line cease, the by-pass automatically returns to the supply from the inverter.

The filtered, regenerated and stabilised mains is sent to the load via the UPS
OUTPUTI4 switch. See diagram 1.3.1
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1.3.3 Logic and auxiliary circuits
The control logic is housed on a specific board (CS0090) and represents the
“intelligenceof the UPS.
It manages operation of the step-up converter, inverter and by-pass based on feedback
comparison of signals taken from the power module. The control logic also manages the
other three boards, i.e. the battery charger, auxiliary power supply and signal interface.
The battery charger handles recharging of the outside batteries connected to the UPS.
The signal interface takes the signals from the control logic and converts them into the
protocol required for the front panel of the UPS and the relay boards. Going backwards,
the criteria from the front panel (automatic by-pass forcing) and/or Relay board (EPO)
are sent from the signal interface to the control logic which interprets them and switches
on the reserve line and/or immediately shuts off the UPS.
The signal interface may also pilot another optional board (second relay board) in
addition to the standard relay board.
The auxiliary power supply supplies all the boards and electronic components in the
UPS.

1.3.4 Batteries

The battery supplies energy to the system when the input mains is not suitable or not
present, in all other cases it is constantly recharged by the battery charger module so
that it is always ready for use when required.

1.3.5 Manual by-pass

The use of the manual by-pass is for cases when it is necessary to disable the UPS
keeping the load supplied from the mains (e.g.: UPS stopped, fault, etc.). It is a circuit
that can be activated via the MANUAL BY-PASS 14 switch, located on the front part of
the UPS, see chap. 4. In normal operating conditions of the UPS this circuit breaker is in
home position with a mechanical safety locked inserted (lock with key).

1.3.6 Front panel

The UPS is managed via the front panel, from which it is possible to run the controls,
and display and reset the alarm circuits.

The panel is equipped with an LCD used to display the operating status of the UPS, the
charge and all types of measurement (see chap. 3)
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2 INSTALLATION INSTRUCTIONS

2.1 GENERAL INFORMATION

This chapter describes the system installation procedures and lists the following
subjects:

2.2 Reception and identification

2.3 Storage

2.4 Positioning the UPS

2.5 Room specifications

2.6 Arrangement and connection to mains
2.7 UPS auxiliary connections

2.8 Earthing

2.2 RECEPTION AND IDENTIFICATION

After removing the packing, visually inspect (inside and outside) the UPS and battery
panel (if included) to check for any damage that occurred during shipping. If there is any
damage inform the shipper or retailer immediately.

Check the supplied material against the packing slip.

The machine has an adhesive identification plate indicating the type, power and serial
number; it is located inside the right door.

Fig. 2.2
POWERTRONIX spa italy  wwwpowertronixit Tel ++39+2-90.96 86 48
Mod. |SUPERNOVAE s.N.| 0701100046

INPUT QUTPUT BATTERY

Ement 240
Nom.Velt 400%Y)| |Nom.Veolt 400w Blocks 40 x12v
Phase 3PH+M | |Phase SPH+M Nom.Volt 420
Freq. 50HZ | |Fregq. S50Hz KW 160 | |&h Sty
Max Curr. S00A | IMax Curr. 2834 KVA 200 | |Max Curr. 3484

2.3 STORAGE

If the system is not going to be installed immediately it must be stores in an environment
with adequate protection against excessive humidity and sources of extreme heat (from
+5 to +40°C, humidity less than 95% without condensation).

If the battery panel is supplied, also make sure that no more than 6 months
passes between one battery recharge and the next. Once this period of time has
elapsed, temporarily hook the UPS up to the mains and run it for the time needed to
recharge the batteries.
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2.4 POSITIONING THE UPS

All of the sizes and configurations of this UPS series have been developed with the
same structure, their mechanical specifications are listed in tables 2.4 a-b-c.

6 PULSE VERSION
POWER | DIMENSIONS | DIMENSIONS | WEIGHT (Kg) | WEIGHT (Kg)
(KVA) LxDxH (mm) | LxDxH (mm) Without With exchanger
Without With exchanger exchanger
exchanger
160 540 570
200 1040 x 800 x {1240 x 800 x 570 600
250 1800 1800 600 630
300 600 630
Tab. 2.4a
12 PULSE VERSION
POWER | DIMENSIONS | DIMENSIONS | WEIGHT (Kg) | WEIGHT (Kg)
(KVA) LxDxH (mm) | LxDxH (mm) Without With exchanger
Without With exchanger exchanger
exchanger
160 690 720
200 1040 x 800 x |[1240 x 800 x 690 720
250 1800 1800 840 870
300 840 870
Tab. 2.4b

12 PULSE VERSION + 5% THD

POWER | DIMENSIONS | DIMENSIONS | WEIGHT (Kg) | WEIGHT (Kg)
(KVA) LxDxH (mm) | LxDxH (mm) Without With exchanger
Without With exchanger exchanger
exchanger
160 750 780
200 1040 x 800 x |1240 x 800 x 750 780
250 1800 1800 960 990
300 960 990
Tab. 2.4c

The weights and dimensions are differentiated because the liquid Oair exchanger of the
machine may be built-in to the UPS cabinet or installed in a separate, distant area from it.

For handling you need to remember that the machine, unless special arrangements are
made, is shipped and thus handled with the exchanger attached, thus you need to refer
to the bigger dimensions and higher weight of the version used.

Once the cabinet is removed from the packing, it can be moved on a pallet with fork lift
from the front or the side to the installation site.

Remember that all the connections enter from th ftom of the UPS under the
support surface on the right (fog. 2.4)
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Fig. 2.4 shows the bars for housing the cables

MAINS INPUT

LOAD
OUTPUT

RESERVE
NETWORK
INPUT

POS - NEG

BATTERY
EARTH BAR

CABLE

Fig. 2.4
ENTRANCE

Looking at the UPS from the front, the entrance of the cables is to the lower right, they

can be accessed by removing the painted side piece.
All of the cables need to be inserted from the bottom in the specific window for inserting

them as shown in figure 2.4
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2.5 ROOMS SPECIFICATIONS

The room where the UPS is installed must be clean and must be pollution class 2
(CEI); it must also be able to dissipate the heat produced by the machine, as shown in

table 2.5a.

Tab. 2.5a
Powers
Rated P Diss. P (KW | Diss. P(KW)
(KVA) with without
exchanger exchanger
160 8,2 3,5
200 9,9 4,1
250 12,8 5,3
300 15,5 6,5

If the installation also includes the battery panel, the room must be able to ensure an
exchange of air equal or greater than what is shown in table 2.5b.

Tab. 2.5b
Air exchange only for battery hydrogen
Air exchange | Air exchange | Air exchange
for 15m auto. | for 30m auto. | for 1h auto.
(m3/h) (m®/h) (m3/h)

10 19 32

13 26 42

16 32 52

19 39 62

Remember that the average life of the batteries is closely tied to the operating

temperature; a temperature of around 20°C is normally recommended.
(When the temperature rises above 20e, for each 10« higher the battery life drops by 50%)

Page 14 of 46
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2.6 LAYOUT AND CONNECTION TO MAINS

For connection to the mains a layout solutions like the one shown in diagram 2.6° is
recommended. The circuit breakers B-C-D are a magnetothermic type without
differential protection, or if this is required, with a triggering current greater than 0.5A

Standard reserve Load
N N
Standard mains
N ° %
N N
BY-PASS
m
z 13
E ~N
P4
9 BY-PASS
':_) B 12
g N 3 N RESERVE LINE
"/—) RESERVE |
a 14
\ [
(U our
c 1 U =
SN 1o 3 N——
% INPUT - AV
o UPS
N &
Standard mains BATTERY 1
stancard I
tandard reserve . (I — S BTL
Diagram 2.6a

BATTERY CABINET
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The control parts and all the power connections of the UPS in question need to be able
to permanently support the current shown in tab. 2.6

UPS power Mains input Reserve input |Use outputs (A) Battery

(KVA) (A) (A) discharge
current (A)

160 242 242 242 350

200 302 302 302 438

250 378 378 378 547

300 454 454 454 600

Table 2.6

A A WARNING !! A A

IN ADDITION TO THE CIRCUIT BREAKER AND PROTECTION IT IS ADVISABLE TO
SET UP AN APPROPRIATE CHANGE-OVER CONTACT ON THE NETWORK INPUT
SIDE OUTSIDE THE UPS TO PROTECT AGAINST VOLTAGE RETURNS AS
INDICATED IN TABLE 2.6 AND THE FOLLOWING TABLE:

If necessary a system against voltage return needs to be created in the UPS distribution
panel as shown in diagram 2.6b

A: general mains circuit breaker / switch

C: automatic switch or at least a fuse for the mains

B: automatic switch or at least a fuse for the reserve network
K3: protection contactor against return voltage

K1-K2: additional relays on the change-over contact coil supply

UPS
DISTRIBUTION PANEL

b EE— : =]
L2 = 2 = L1-RESERVE
Ly BB 2 x| L2-RESERVE
ey BB — o L3-RESERVE
:% NEUTRAL

— L1-MAINS
—_— L2-MAINS
. L3-MAINS

NEUTRAL

Diagram 2.6b
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A A WARNING! A A

BEFORE CONNECTING THE UPS MAKE SURE THE LINES THAT CONNECT THE
UPS MAINS AND RESERVE INPUTS TO THE DISTRIBUTION PANEL ARE OPEN AND
DISCONNECTED MAKE SURE THAT THE BATTERY PANEL SWITCH IS OPEN.
PUT WARNING SIGNS ON THE DISTRIBUTION PANEL AND BATTERY PANEL TO
PREVENT ACCIDENTAL ACTIONS.

MAINS INPUT

CABLE HOUSING
BAR

Figure 2.6: Detail of open UPS panel to show cable entrance
Before connecting the UPS it is necessary to:

- make sure that the mains voltage and frequency match those indicated on the
adhesive plate located on the inside of the right door of the UPS (input voltage,
operating frequency, etc.);

- make sure that the earthing of the system fully complies with the requirements of
IEC standards or local laws.

Then install four pole magnetothermal switches (see Fig.2.6b) upstream and
downstream from the UPS with the following specifications:
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- capacity equal or greater than what is indicated on the label inside the right door
(KVA);

- specifications in compliance with IEC standards or local laws for Curve CO
magnetothermals.

- The connections needs to be made using flexible cables with a cross-section
(minimum) as indicated in the following table:

P (KvA) . A.C.(mm?) lA.C.(A) . D.C. (mm? | D.C. (A)
160 (KVA) 95 242 2x50 350
200 (KVA) 2x50 302 2x70 438
250 (KVA) 2x70 378 2x95 547
300 (KVA) 2x95 454 2x120 600

2.7 UPS AUXILIARY CONNECTIONS
The communication boards are housed above the UPS disconnection parts. The
standard equipment is composed of a remote communication board (CS0098) and set-
up for the SNMP board.
It is possible to install another optional remote communication board (CS0098) in
addition to the standard one upon request (for. 2.7a).
Access for the connections to these devices is located on the rear part of the UPS

(fig.2.7b)

Page 18 of 46
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2.7.1 Remote communication board

Remote communication board is used to allow connection between the UPS and
external device.

The board has a series of voltage free contacts terminals (M1) which can be connected
to a dedicated synoptic panel (chap. 2.7.2), acoustic or visual warning device or remote
signalling systems.

One or more remote EPO buttons (chap. 2.7.4) can be connected via the other two
contacts (CN1). Lastly, it[S possible to connect the system to a PC via a DB9 connector
(CN3) and use the specific software (chap. 2.7.3)

Fig.2.7.1a

Free contacts on CS0098 .
M1 — cH1
Battery Low _1 o I o E
H L]
Mains not present | 4] —]
3 '--...*_|
|7 Fig. 2.7.1b
Manual By-Pass _z = .
| E] e 1
g TH _u__iﬂ
— —1e
Inverter Run |1 | RK T
11 I
12 1‘ :5::'3'
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2.7.2 Synoptic panel

This is connected to the UPS via the terminal board M1 located on the remote
communication board (CS0098)(connection diagram fig. 2.7.2a). This device is used for
remote monitoring of the main UPS blocks, the status of the main blocks is represented

through LEDs, and there is also an acoustic alarm, which can be shut off with key 5.

LED description
1) Green ON UPS LED
If on the UPS is operating correctly

If off it indicates that one or more inverter section alarms are present

(acoustic alarm enabled)

2) Yellow ON BATTERY LED I 1
If on the UPS is operating by battery - UPS RENOTE HOHITOH_
(acoustic alarm enabled) wson o |

3) Red LOW BATTERY LED e
If on it indicated imminent end of battery discharge i AT B
(acoustic alarm enabled) I

ON BYPASS o]

4) Yellow ON BYPASS LED .

If on it indicates load supplied from reserve .
(acoustic alarm enabled) & |

5) ALARM SILENCE key

Used to shut off the acoustic alarm Fig. 2.7.2b

6) Green LED
If on it indicates correct power supply to synoptic panel

UPS Renote
m Panel
e = = -
F‘z—‘—’z o 7 3 |on By-Pass
Od2—11 6 4 |Mains Stat
o—6—0 f—a =] Z Common
C:H ad & 7
Male Connector i .
CS0098 Rel ay Board '
EXT SUPPLY
CS0098 UPS
Rel ay REMOTE
Boar d PANEL
1 1
12 2
9 3
4 4
2-5-8-11 5

NOTE:

ON CS0098 COMMON TAGBLOCKS ( 2-5-8-11)
MUST BE CONNECTED TOGETHER

Fig. 2.7.2a
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2.7.3 Ups management software

This software is used to monitor the conditions of the UPS via a PC connected to the
system by the supplied cable.

For more information on the installation and use of the software see the manual that
came with it.

2.7.4 Remote EPO button

Particular attention must be paid to the external connection of buttons or actuators for the
EPO function (emergency stop). This connection is composed of a series or normally-
closed switches which open the series if commanded, generating the stop of the UPS with
the consequent and irreversible interruption of voltage to the load. The series of external
EPO buttons must be connected to the CN1 terminal board of the relay board CS0098
(Fig.2.7.4). If there are no external EPO contacts to the system jumper JP1 must be
enabled. (circle in fig.2.7.1a)

The default configuration (without the ext. E.P.O connected) has the connector CN1
shortened with a wire connection, it must be removed (as well as the jumper JP1), when
one or more E.P.O. ext. will be connected to the board as described above.

NC = normaimants chiuso
nomally closed
NC NC NC
g —
Pulsante EPO Pulsante EPO Pulsante EFO
EPO Pushbutton EPO Pushbutton EPO Pushbutton
n*1 n°2 n®...N

Fig.2.7.4

2.8 EARTHING

The earth input cable must be connected to the earth commutator of the UPS and must

be alwayvs the first cable to be connected. It is advisable to insert an appropriate

antioxidant between the earth bar and lug to keep the correct contact over time.

All of the cabinets and accessories must be earthed in accordance with local
regulations.

A A WARNING !! A A

INADEQUATE EARTHING MAY CAUSE A RISK OF ELECTRIC SHOCKS TO
PERSONNEL OR FIRE.

I
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3 CONTROL PANEL

3.1 INTRODUCTION

The control panel is located on the front part of the UPS, it is used to easily check the
general status of the UPS, batteries and related alarms.

The control panel is composed of an LCD display which indicates the operating status,
measurements and alarms of the UPS and an EPO button located at the lower right of
the panel.

The display panel shows text messages and operating parameters on an LCD screen
with 4 lines and 20 characters per line.

The screens are organised in 7 multi-level menus, which can be selected using the
membrane buttons under the LCD display.

Figure 3-la

Two LEDs are present on the left side of the display, a green one called "NORMAL[and
a red one called "ALARMLU]
The actions of the LEDs are summarised in table 3.1a.
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