













Tender Technical Specification
For Three phase Modular UPS, on line double conversion (VFI)
Internal

Internal

Internal

600 kVA - 600 kW 
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[bookmark: _Toc462883126][bookmark: _Toc466804724][bookmark: _Toc467237277][bookmark: _Toc69807212][bookmark: _Toc462883143][bookmark: _Toc233381055]GENERAL REQUIREMENTS 
[bookmark: _Toc462883127][bookmark: _Toc466804725][bookmark: _Toc467237278][bookmark: _Toc69807213][bookmark: _Toc233381056]Subject and agreement type
Whit this tender it is asking the best offer to supply Nr. XX three phase UPS with following technical specifications:

· Nominal Power:  600.000 VA – 600.000 W– Power Factor (cos): 1;
· Topology:  On Line Double Conversion VFI;
· Technology: Hi frequency PWM; 
· Passing through Neutral;
· Modular Architecture based on 60.000VA Power Modules;
· Possibility to configure the system in N+X internal redundancy in the inverter cabinet;
· Equipped with batteries type: lead acid, sealed, free maintenance, VRLA, Li-Ion, Ni-Cd, installed in a dedicated external battery cabinet. Batteries must guarantee a minimum back up time of xx minutes at 80% of the applied load with specific characteristics described in Chapter 6.
[bookmark: _Toc233381057]Conditions
The offer must comply with requirements presented in this tender, specifying eventual deviations.
Deviations must be indicated in the offer documentation; on contrary the requirements will be considered full covered by offered equipment.

[bookmark: _Toc233381058]GENERALI SPECIFICATIONS
[bookmark: _Toc150568249][bookmark: _Toc233381059]On Line Double Conversion VFI
The Topology of the UPS must be VFI (Voltage and Frequency Independent accordingly with     classification mentioned in the EN- IEC62040-3 Standard), to guarantee filtered and stable output voltage to the load, independently from the input voltage. This means that the output is obtained by two converters in cascade. The first converter rectifies the AC input voltage, the second converter (Inverter) transforms the DC voltage, coming from the rectifier, in AC voltage to supply the load.
This double conversion allows to completely clean eventual disturbs from the mains.
In case of anomalies in the input voltage, the DC voltage, which supply the Inverter, can be obtained, thought a booster circuit, from batteries. In this way the output is always guaranteed with continuity. 
In case of overloads or faults, the automatic static by-pass guarantees the load supply.

[bookmark: _Toc233381060]Modularity
The UPS must have modular architectures based on identical power modules which can be interchanged and connected in parallel, inside the UPS cabinet.
It will be not accepted a system where one or more modules are kept in stand by just as spare to be used only in case of another module failure.
Power modules will be equipped with control and self-diagnostic circuits, to easily individuate the faulty module and the specific failure inside it.

[bookmark: _Toc233381061]Redundancy N+X
The UPS must be configurable as N+X power redundant system, with modules of 60000VA contained in same cabinet. The maximum power cabinet is 600kVA with 10 power modules installed 
This kind of redundancy must guarantee continuous supply and protection whenever one module fails. Redundancy must be obtained through the load sharing technology as explained in paragraph 2.5.
Each power module should have a maximum weight of 44kg, 3U height with variable speed fan based on load requirement.

[bookmark: _Toc233381062]Scalability

UPS should be connected in parallel with similar units to increase Power and redundancy without any special tool.

[bookmark: _Architetture][bookmark: _Toc233381063]Architecture

The architecture of the UPS must be parallel distributed, to be more precise, the load will be shared between all power modules. In this way, during normal run, no power module is inactive or in standby. In a redundant configuration, if one module fails all the other ones will take the relevant load without any interruptions or transfer time at the output of the UPS.  In case one module failure the power is guaranteed by the other modules and the supplied power will be as follows:


	in three phase configuration


where 

· 
 is the nominal power of the UPS;
1. [image: ] is the power supplied by the UPS with one module out of order;
1. 
 is the number of installed power modules inside the UPS;
1. x is the number of power modules out of order;

[bookmark: _Toc233381064]Adaptability
The UPS should be equipped with an inbuilt switch for output and manual bypass in the same cabinet.


[bookmark: _Toc233381065]DESCRIPTION OF THE SYSTEM
[bookmark: _Toc233381066]POWER MODULE
Each Power Module will be composed by following functional blocs:

· Control
· Rectifier/PFC
· Inverter
· Booster
· Battery Charger

[bookmark: _Toc233381067]Control

The Control must be equipped with microprocessor of suitable computation power. This control is included on each Power Module and must manage all functions of the UPS and will execute the following jobs:

1. automatic recognition of the number of connected modules; 
2. automatic setting of the maximum reactive power that can be provided on the output;
3. individual serial communication with the power modules by a dedicated line;
4. recognition of a faulty module and diagnosis of the relevant fault;
5. synchronization of the output voltage with the input voltage;
6. generation of a reference sinewave curve to form the output voltage wave;
7. control of the PFC, inverter and booster circuits in each power module;
8. management of the automatic bypass;
9. management of the battery runtime (see relative section);
10. management and recognition of the signals and measurements from each module;
11. management of the user interface (see relative section);
12. management and memorizing of UPS history parameters and data;
13. alarm and events memory with association of the time and date of the events themselves.

[bookmark: _Toc233381068]Rectifier/PFC

The rectifier must include a control and regulating circuit (PFC), which in addition to normal rectifying functions will allow the:
· Automatic correction of the power factor to the at value 0,99 (since from the 50% of the nominal load);
· Reduce the Harmonic distortion of the input current obtaining THDIin = 3% with nominal load

[bookmark: _Toc233381069]Inverter

The inverter must be based on a switching IGBT circuit with High Frequency PWM, and must be able to transform the DC supply, coming from rectifier/PFC or buster, in case of battery run, in AC voltage.
Furthermore, must be present also control circuits which guarantee:
· Arrest and protection of the inverter in case of strong and long overloads;
· Keep the harmonic distortion of the output voltage less than 1% either in normal run than in battery run;
· Arrest and protect the inverter in case of over temperature of power converters elements;
· Manage the speed of the Fans accordingly with internal temperature and applied load;


[bookmark: _Toc233381070]Battery Charger

The Battery Charger must be equipped with control and regulation circuit both for charging voltage and current to batteries, to have a controller battery charge and optimize the battery life. 


[bookmark: _Toc233381071]Automatic Bypass 

A static bypass module ensures uninterrupted power flow during overloads, faults, or maintenance—maintaining uptime while troubleshooting or replacing modules. Microprocessor Logic command and control which will attend to:
· Automatically transfer the load to the mains, as soon as following anomalous events occur: overload, over temperature, voltage runaway on the DC buses, anomalies on the inverter;
· Automatically transfer back the load from the mains to the inverter as soon the anomalous event expires;
· Automatically disable the bypass function in case of output voltage and Mains are not synchronized.



[bookmark: _Batterie_1][bookmark: _Toc466804734][bookmark: _Toc467237287][bookmark: _Toc69807222][bookmark: _Toc233381072]Batteries
[bookmark: _Toc233381073]Battery type

The battery are housed in one of more cabinets. The positive and negative battery connections are protected by an adequate fuse-holder isolating switch.

[bookmark: _Toc153610932][bookmark: _Toc233381074]Battery management

The following functions must be available:

Conduction of the battery test either automatically or upon the user’s request.
Battery efficiency test conducted by making an automatic full discharge at programmed or periodic frequencies, as required by the user. The battery is discharged by use of an appropriate algorithm with discharge curve control to monitor the performance and status of the batteries. 
Calculation of the residue battery runtime during the discharge phase, depending on the load applied.


[bookmark: _Batterie][bookmark: _Toc68947515][bookmark: _Toc69807223][bookmark: _Toc233381075]Digital Display e Alarm signal 
UPS will be equipped with a 10” touch screen display. This display is built into the front part of the UPS. An ultra-bright operating status indicator, which shows the operating status and any alarm conditions by means of a traffic light code, should be present in the cabinet.

The display allows the user to:
· display the operating data (ref. sect 5.2 Measurements);
· enter the operating parameters (ref. sect. 5.3 Adjustments);
· select the language in which the messages are given;
· set running parameters; 
· others.



[bookmark: _Toc466804735][bookmark: _Toc467237288][bookmark: _Toc69807224][bookmark: _Toc73180467][bookmark: _Toc462883147][bookmark: _Toc233381076]OPERATING PRINCIPLE

[bookmark: _Toc466804736][bookmark: _Toc467237289][bookmark: _Toc69807225][bookmark: _Toc73180468]The purpose of this section is to define the various operating conditions of the UPS.
[bookmark: _Toc153610947][bookmark: _Toc233381077]Normal service condition
In normal conditions, UPS runs in the double conversion on-line mode, thus the users are powered in an uninterrupted way by the inverter, which is powered by the electricity main through the AC/DC converter (rectifier/PFC) that automatically corrects the power factor on the UPS input as well.
[bookmark: _Hlt69893936]The inverter is constantly synchronized with the electricity main to allow the bypass to function correctly during mains/inverter and inverter/mains commutations. These commutations may be necessary if an overload occurs or if the inverter stops.
The battery charger in each power module provides the power required to keep the battery charge at an optimum level.

[bookmark: _Arresto_dell’inverter_o][bookmark: _Toc153610948][bookmark: _Toc73180470][bookmark: _Toc233381078]Inverter stopping or overload 
[bookmark: _Toc153610949][bookmark: _Toc233381079]Inverter stopping

If the inverter stops, the user is automatically transferred without interruptions to the primary main by means of the automatic bypass.

[bookmark: _Toc153610950][bookmark: _Toc233381080]Overload

When a temporary overload occurs on the load side of the UPS, current monitoring allows the UPS to withstand the situation within certain limits, without the automatic bypass having to be used: if the overload lasts a long time or exceeds the limits preset by the current monitoring device, the user is transferred without interruptions to the primary main by means of the automatic bypass and then returns to the inverter once the overload has terminated.


[bookmark: _Toc153610951][bookmark: _Toc233381081]Bypass activation sensitivity adjustment

Bypass activation, based on the length of time "loss of voltage" on the output lasts, can be regulated by the user in discrete steps to facilitate use of UPS together with equipment characterized by frequent surge currents. This adjustment can be carried out by the user from the front panel or by means of the diagnostic software installed on an external PC.

[bookmark: _Toc153610952][bookmark: _Toc233381082]Inverter stopping in a Power Module

The modular architecture, with N+X redundant configuration, allows energy to be supplied to the load even if the inverter of a power module stops.
The nominal power represented by the sum of the functional modules can always be supplied to the user, which can work at reduced load or full load in the case of a redundant configuration. The inverter stopped condition is detected by the monitoring logic, is transmitted to the microprocessor and is then signaled to the user on the frontal display or via software. Each power module also has a LED that immediately signals its operating status. This allows the damaged module to be immediately identified and facilitates the replacement operations.

[bookmark: _Hlt466782912][bookmark: _Toc153610953][bookmark: _Toc233381083]Emergency condition (Mains failure)
In a blackout, or if the electricity main values are off range, the users are powered by the batteries via the booster-inverter pathway. The batteries function in discharged conditions in this operating mode.
The UPS informs the user about this operating status with clear visual and acoustic signals.
Thanks to a diagnostic-predictive algorithm, the microprocessor control can calculate the available residual runtime depending on the instantaneously applied load. This runtime is shown on the frontal display of the unit with a reasonable degree of accuracy.
[bookmark: _Toc153610954][bookmark: _Hlt466456505][bookmark: _Toc233381084]After a blackout
When the electricity Mains power returns within the tolerated limits after a voltage drop or a blackout, the UPS automatically returns to operate in normal service conditions absorbing electricity from the Main.
Even after the end of autonomy, at the return of the Mains the battery charger automatically starts to charge batteries.

[bookmark: _Toc323892756][bookmark: _Toc153610956][bookmark: _Toc233381085]Eco Mode
To save Energy in particular conditions the UPS must be easily set by the user to run in Eco Mode. In this running mode the load is directly connected to the utility. In the meantime, the UPS is continuously checking the mains Energy supply, as soon the input Energy is out of tolerance, the UPS immediately switches in on line mode.
[bookmark: _Toc233381086]Cold Start
The UPS must be able to be start up without the input mains, just using batteries (Cold Start Function).
[bookmark: _Toc233381087]Start Up on Bypass
The UPS must be able to connect the load directly on bypass during the startup (start up on bypass) and then connect the load to the inverter output when the inverter is full synchronized with the input Mains.
[bookmark: _Toc233381088]Maintenance Bypass
The UPS will be equipped with a manual maintenance bypass to allow the service and the access to modules and battery, keeping the load powered. The maintenance bypass can be activated manually and must be protected by a door locked with a key.
A disconnectors system must isolate the internal parts of the UPS from any energy source allowing the UPS maintenance, service and access to modules without danger.

[bookmark: _Toc153610957][bookmark: _Toc233381089]Operation with a genset or as a frequency converter
The output frequency of UPS is synchronized with the mains input frequency. This synchronizing process is guaranteed by the microprocessor control within a 2% range of the nominal frequency (50 Hz or 60 Hz).
Out of this range, the UPS stops the synchronizing with the input frequency and guarantees a strictly constant output frequency. (in this condition of asynchrony between the input and output, it is essential for the automatic bypass to be disabled).
[bookmark: _Toc153610958][bookmark: _Toc233381090]Genset
To achieve optimum operation in combination with generators or gensets, typically characterized by frequency fluctuations exceeding the 2% range, the UPS must have the possibility to guarantee synchronism between the input and output frequency for even wider frequency ranges, not less than 14%
Normally, when the UPS runs in synchronism, the automatic bypass must be enabled. 
[bookmark: _Toc153610959][bookmark: _Toc233381091]Frequency converter
UPS can also works as a frequency converter, i.e. by working with a different input and output frequency without any type of synchronism. In other words:
50 Hz input - 60 Hz output; 
60 Hz input - 50 Hz output.
[bookmark: _Toc153610960][bookmark: _Toc233381092]Asynchronous operation
As a consequence of characteristics 1.5.1 and 1.5.3, with the appropriate settings, the UPS can run in asynchronous conditions generating to the output a constant frequency, within a maximum 1% range whenever the input frequency is variable.
This operating mode allows the UPS to work with input Mains supply with extremely variable frequencies, guaranteeing a constant output frequency at both 50 Hz and 60 Hz.

[bookmark: _Toc233381093]Controls 
[bookmark: _Toc153610936][bookmark: _Toc233381094]Controls
The UPS has the following controls:

· UPS secure powering (protection against accidental powering);
· UPS stopping (to prevent accidental power-offs while allowing the UPS to be quickly shutdown in an emergency.);
· buzzer silencer;
· Different levels of password on the display to protect setting of advanced parameters.

[bookmark: _Hlt464102241][bookmark: _Misure][bookmark: _Hlt467265731][bookmark: _Regolazioni][bookmark: _Measurements][bookmark: _Toc153610937][bookmark: _Toc69807238][bookmark: _Toc467237298][bookmark: _Toc233381095]Measurements 

The UPS can manage the following measurements and show the relevant values on the display:

	INPUT 
Current: 
· Value 
· Peak value
· Peak factor

Voltage: 
· Value

Power:
· Apparent
· Active

Power factor 
Frequency
	OUTPUT
Current: 
· Value
· Peak value
· Peak factor

Voltage: 
· Value

Power:
· Apparent
· Active

Power factor 
Frequency
	BATTERIES
· Charging current
· Discharging current
· Battery operation time
· Residue capacity
· Battery voltage
· Date/time of last battery calibration

	MISCELLANEOUS
· Internal temperature of individual power modules
· Ambient temperature
	HISTORIC DATA
· N° of bypass interventions
· N° thermal protection interventions with date and time
· Number of battery commutations
· Number of total discharges

Overall time of:
· Battery operation
· Mains operation



[bookmark: _Adjustments][bookmark: _Toc153610938][bookmark: _Toc69807239][bookmark: _Toc233381096]Adjustments 

The will UPS allow the following adjustments to be made and shown on the display:

	
OUTPUT
· Voltage
· Frequency
· Redundancy N+X

	
INPUT 
· Enable synchronizing
· Extended synchronizing interval

	
BYPASS
· Enabling
· Forced
· Actuation sensitivity
· Off line mode
· Load waiting mode
	
BATTERIES
·  Limits
·  Max. runtime with battery
·  Max. runtime with battery after reserve limit
·  Battery test enabling
·  Auto-restart enabling



[bookmark: _Toc153610939][bookmark: _Toc233381097]Signals and alarms

The UPS must be equipped with a lighted operating status indicator with traffic light coding on the display and on each Power Modules well as a buzzer able to immediately indicate the following operating conditions:

	· normal operation (on line)
· output frequency not synchronized with the input
· battery operation
· bypass mode
· faulty power module
· overload
· generic fault
	· programmed power-off warning
· programmed re-powering warning
· runtime reserve
· end of runtime
· etc.



[bookmark: _Toc153610940][bookmark: _Toc233381098]Miscellaneous equipment
[bookmark: _Toc153610941][bookmark: _Toc233381099]Interfaces
The UPS is also equipped with:
· terminals for connecting the EPO (Emergency Power Off button); 
· outputs contacts to be set NC or NO by operator panel;
· input contacts to be set NC or NO by operator panel;
· slot for an SNMP interface that allows the UPS diagnostics, remote control via the network and computer remote shutdown within the battery runtime.
· terminals of contact for external Back Feed protection, to be set NC or NO
· The input contact EXT TEMP for the external temperature
· The input contact GENSET allows the UPS to know if there is an external generator. If the contact is closed, the generator is present.

[bookmark: _Toc153610942][bookmark: epo][bookmark: _Toc233381100]E.P.O. (Emergency Power Off)

The UPS is equipped with an input for a normally closed button (NC). Use of this button immediately stops the whole UPS functions and immediately shuts off the output energy.





[bookmark: _Hlt471566265][bookmark: _Technical_specifications][bookmark: _Toc233381101][bookmark: _Hlt462895212]Technical specifications

	Item
	data

	[bookmark: _Toc233381102]General Specifications

	UPS Topology
	On line double conversion VFI SS 11

	Architecture of the UPS
	Modular, scalable, redundant based on 60kVA Power Modules

	In/Out phase Configuration
	Three phase-Three phase 

	Neutral 
	Neutral Passing through

	Output wave form on mains run
	Sinusoidal

	Output wave form on battery run
	Sinusoidal

	Bypass type
	Static and elettromechanic

	Transfer time
	Zero

	[bookmark: _Toc233381103]Input

	Nominal Voltage
	400 V three phase / 230V single phase

	Voltage range
	320 – 480 VAC  

	Frequency
	50 Hz o 60Hz 
(autosensing)

	THDIin
	< 3% al 100% of nominal load

	Power Factor 
	> 0.99 

	[bookmark: _Toc466804746][bookmark: _Toc467237305][bookmark: _Toc65556666][bookmark: _Toc69807242][bookmark: _Toc233381104]Output with mains (AC-AC)

	Nominal voltage
	400 V three phase

	Nominal power
	600.000 VA

	Active power
	600.000 VA

	AC-AC Efficiency (On Line)
	up to 96%

	Voltage variation (static)
	 1%

	Voltage variation (dynamic 0-100%; 100-0%)
	 1%

	THDv on nominal power (linear load)
	< 0,5 %

	Frequency
	50 Hz o 60 Hz (autosensing or selectable)

	Frequency tolerance
	Synchronized with input frequency or 
 1% free run

	Current Crest Factor
	3:1 accordingly with IEC EN62040-3

	Overload capability:

	≤110% @60min load rate with no bypass intervention
111% to 125% @10min load rate with no bypass intervention
126% to 150% @1min load rate with no bypass intervention

	[bookmark: _Toc233381105]Output in battery Run (DC-AC)

	Nominal voltage
	400 V three phase

	Nominal power
	600.000 VA

	Active power
	600.000 W

	DC-AC Efficiency
	up to 96%

	Voltage variation (static)
	 1%

	Voltage variation (dynamic 0-100%; 100-0%)
	 1%

	THDv on nominal power (linear load)
	< 0,5 %

	Frequency
	50 Hz o 60 Hz (autosensing or selectable)

	Frequency tolerance
	 1% free run

	Current Crest Factor
	3:1 accordingly with IEC EN62040-3



	[bookmark: _Toc233381106]Battery

	Type
	Lead Acid, sealed, free maintenance VRLA, Li-Ion, Ni Cd

	Unit Capacity
	XXAh (12V) 

	Nominal UPS Battery Voltage 
	408 – 480 VDC

	Battery charger type
	3 stage advance charging

	Charging Cycle
	Intelligent with boost charge and advanced management

	Max Charging Current 
	18 A each power module

	[bookmark: _Toc467237307][bookmark: _Toc65556667][bookmark: _Toc69807243][bookmark: _Toc233381107]Environmental specs 

	Noise level @ 1m 
	<75 dBA

	Working temperature range
	from 0°C to +40°C

	Stock temperature range
	from -15°C to +50°C (excluded batteries)

	Humidity range
	0-95% not condensing

	Protection degree
	IP20

	[bookmark: _Toc233381108]Mechanical and Miscellaneous
	

	Net Weight without power modules and batteries[footnoteRef:1]  [1:  The weigh depends by the number of the installed batteries accordingly with the required autonomy.] 

	488 kg 

	Dimensions (WHxD)[footnoteRef:2]  [2:  The battery cabinet dimension can change depending battery set accordingly with the required autonomy.
] 

	1 x (1000 x 2000 x 1065) (mm)

	Colour
	RAL9003 + RAL 9005

	Communication Interface 
	Modbus + RS 485
SNMP (optional)
RS 232
RJ 45 Ethernet
PFC's 4 for input
PFC 2 external connectivity & 2 for Output
6 external connectivity (Inbuilt Stnd)
Parallel port (Stnd inbuilt including 5 mtr cable)
LBS connectivity (optional)

	Input/Output connections
	3P + N + PE with top and bottom cable entry 

	Number of Installed Power Modules 
	XX of 60.000 VA

	Standards
	EN 62040-1, EN 62040-2, EN 62040-3, EN 62040-3, PEP, Rohs, REACH



The UPS Manufacturer Company must have ISO9001 certification for development, production, and services.

[bookmark: _Toc153610906][bookmark: _Toc233381109]REFERENCE STANDARDS


The static uninterruptible power system must be designed and produced in compliance with the following international standards: 

· EN 62040-1 “General and safety requirements for UPS used in operator access areas"
· EN 62040-2 “Electromagnetic compatibility requirements (EMC)”
· EN 62040-3 “Performance requirements and test methods”

The UPS must have EU marking in accordance with European Directives 73/23, 93/68, 89/336, 92/31, 93/68.
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