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The present document is intended to specify the Uninterruptible Power Supplies rated 100...120kVA supplying power sensitive mission critical equipments.
This product is not intended to be used as central power supply systems (CPSS) for emergency lighting applications where specific requirements are requested by dedicated application standards or local regulations. 
The specification includes footnotes designed to assist in defining data.

These notes can be eliminated by deleting the relative superscript number indicated as a market in the body of the text.
Parts highlighted in grey are to be filled in, or edited, or selected.
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1 – SPECIFICATION SUBJECT
This technical specification relates to the supply and installation of 1 x static no-break power system at ……………………………………………….
The static no-break power system will comprise n. … uninterruptible power supply unit or units (UPS hereinafter) rated …….. kVA single / modular parallel / modular parallel redundant, double conversion providing power supply to ……………… (e.g. linear load with power factor 0.9, nonlinear load with lagging power factor …) 

The UPS shall be based on IGBT technology and high frequency switching techniques, to allow operation of applications with a particularly high crest factor.
The autonomy of batteries serving the UPS / each UPS shall be no less than…. minutes at …% of rated load and to the above mentioned power factor. 
The technical specification defines:
· technical specifications of the supply and installation procedures
· acceptance tests and inspections that must be carried out on the equipment at the manufacturer’s premises and on site following  installation
· details which are given when presenting an offer.
2 - REFERENCE STANDARDS
Unless otherwise specified, the unit will meet to the following standards:
a) EN 50272-2 - Safety requirements for secondary batteries and battery installations - Part 2: Stationary batteries;
b) EN 60896-21 - Stationary lead-acid batteries Part 21: Valve regulated types - Methods of test;
c) EN 60896-22 - Stationary lead-acid batteries Part 22: Valve regulated types - Requirements;
d) EN 60146-1-1 - Semiconductor converters - General requirements and line commutated converters - Part 1-1: Specifications of basic requirements
e) EN 62040-1-1 Uninterruptible power systems (UPS) Part 1-1: General and safety requirements for UPS used in operator access areas;
f) EN 62040-1-2 - Uninterruptible power systems (UPS) Part 1-2: General and safety requirements for UPS used in restricted access locations;
g) EN 62040-2 - Uninterruptible power systems (UPS) Part 2: Electromagnetic compatibility (EMC) requirements;
h) EN 62040-3 - Uninterruptible power systems (UPS) - Methods of specifying the performance and test requirements;
i) EN 60950-1 - Information technology equipment - Safety Part 1: General requirements.
j) ISO 3746 - Acoustics - Determination of sound power levels of noise sources using sound pressure - Survey method using an enveloping measurement surface over a reflecting plane.
The static UPS to which this specification relates must carry the CE mark, in accordance with European directives on safety and radio interference (2006/95/CE  Low Voltage Directive and 2004/108/CE EMC). 
3- ABBREVIATIONS
To facilitate quick readability of this document, the following conventional abbreviations are adopted (in alphabetical order):
AC
Alternating current

CL
Client

CSA
Special Contract Specification

DC
Direct current
DSP
Digital Signal Processing

EMC
Electromagnetic compatibility

FS
Fire Services

GND
Generic symbol for connection to equipotential protection and/or earth system

IEC
International Electrotechnical Commission

LV
Generic symbol indicating “system using low a.c. voltage” : in this instance, specifically, 400/230V
MV
Generic symbol indicating “system using medium a.c. voltage” in this instance, specifically, 20kV
N
Generic symbol for connection to neutral system
UP
Unit price
4 - GENERAL DESCRIPTION OF STATIC UNINTERRUPTIBLE POWER SYSTEM 
Each single UPS shall comprise the following subassemblies:
· rectifier
· battery charger
· battery bank
· inverter
· automatic bypass
· maintenance bypass.

Reference ambient conditions
· Installation site
………………………………..
· Altitude (a.s.l.)
…………………\…………….
· Location
………………………………..
· Nominal temperature range
0° up to +40(C 
· Maximum relative humidity
95% at ambient temperature, without condensation
Details of a.c. mains at installation site
· Rated mains supply voltage and standby power supply voltage
400V AC (3ph + N) 
· Rated frequency
50Hz
· Three-phase short-circuit current 
….kA
5 - GENERAL DESCRIPTION OF STATIC UNINTERRUPTIBLE POWER SYSTEM
In order to provide a concise picture of the main supply specifications, the essential technical specifications of each system are listed below:
· Number of UPS units per single system 
up to  6 
· Type of power supply (input/output)
3ph + N / 3ph + N
· Operation
single / modular parallel / distributed parallel redundant
· Nominal output power (Pn) per unit at power factor 0.9 leading
…. kW
· Sound pressure measured at a distance of 1 m with rated load
( 65 dBA
· Classification (CEI EN 62040-3) 

VFI - SS - 111
· Degree of protection
IP20 doors open; IP21 front (OPTIONAL IP3X)
Rectifier input
· Connection
three-phase with neutral distributed 
· Rated voltage
400V / 230V
· Voltage tolerance
+/-20% at 100%Pn and -40% at 50%Pn 
· Rated frequency
50 Hz / 60 Hz ± 10%
· Input power factor
≥ 0.99
· Total harmonic distortion of current (THDi)  

(without active or passive filters) measured
at the input of the UPS
( 4 % when higher than 25% of rated power
Output
· Waveform

sinusoidal
· Rated voltage Vn (three-phase with neutral)
400V
· Rated frequency
50 Hz
· Stability of frequency in stand-alone operation
( 0,1%
· Nominal output power of system with power factor 0.9
….. kVA
· Output power factor
between 0.9 leading and 0.9 lagging
· Voltage stabilisation during static operation, input within permissible  
limits and variation in load between 0 and 100%
( 1% Vn
· Time for restoration of steady operating values
< 1 ms
· Distortion of voltage waveform at rated load
· linear
≤1%  
· nonlinear
≤4% 
· Symmetry of voltages with load unbalanced by 100%
(single phase load):
< 1%
· Phase-neutral short-circuit capacity

· for 100 msec (no mains power)
at least 2,5 In
· for 20 msec (with mains power)
at least 20In
· Overload capacity
· for 10 min
at least 125% Pn (p.f. 0.8)

· for 60 seconds
at least 150% Pn (p.f. 0.8)
· for 30 seconds
at least 150% Pn (p.f. 0.9)
· Current limitation
at least 150% In for 0.10 s
· EMC emission
C3
· Total efficiency (power factor 0.9 lagging)
· a 100% of load
≥  95 %
· a 50% of load
≥  95.3%
The efficiency values must be tested by an independent body.

At the time of submitting the documentation for approval, the company will detail any specifications differing from those requested, and such others the company may consider to be of interest to the client.
6 - TECHNICAL SPECIFICATIONS OF STATIC UPS COMPONENTS
The constructional and operating components and technologies shall reflect the newest technology available at the time the offer is made. 
The technical specifications of components part of the UPS are indicated below, with reference to the following simplified diagrams.
SINGLE CONFIGURATION
Normal mode (a.c. mains power)

Stand-alone mode (battery power)
















SINGLE CONFIGURATION continued

Static bypass mode




Maintenance mode (manual bypass)

















MODULAR PARALLEL REDUNDANT CONFIGURATION (I user ≤ In UPS)

























MODULAR PARALLEL REDUNDANT CONFIGURATION WITH SYSTEM MAINTENANCE BYPASS

The rectifier (of each UPS) will be sized to supply power both to the battery at the maximum charge current and to the inverter at full power, simultaneously. The rectifier shall comprise:
· on-load input isolating switch/es
· three-phase rectifier with IGBT power devices, incorporating power factor correction (PFC) system by which input voltage and current are adapted to a reference sine wave in order to obtain:
· a perfectly sinusoidal input current in phase with the voltage
· limited harmonic rejection
· input power factor ≥0.99
· wide input voltage and frequency range without use of battery.
The system shall include an independent battery charger to make the charging voltage independent from the DC bus voltage. This controls the battery voltage at the optimum value for the battery installation.
The battery charger shall be sized in such a way that a discharge at half-power can be followed by a 90% recharge and assurance of 80% autonomy  within 11 hours, for a battery with autonomy up to 10 min, or within 13 hours for a battery with autonomy up to 15 min.
The recharge system shall have the following performances:
a)
fast charge at steady current limited to 0.1C10 (1/10 of battery capacity for a discharge of 10 hours) and voltage increasing to a level of 2.27V/cell
b)
maintenance charge at steady voltage 2.27 V/cell and current decreasing to float value.
The maintenance charge voltage must be automatically regulated compensating the temperature of the battery compartment.
The AC ripple output of the battery charger must be lower than … 
(ALTERNATIVE)
Depending on the temperature, the battery charger is able to select the most suitable recharge method automatically, alternating float mode in combination with “intermittent” charge in such a way as to limit the effects of corrosion (plate sulphation) and significantly prolong battery life.
The float recharge system occurs in two stages:
1) Fast charge at steady current limited to 0.1C10 (1/10 of battery capacity for a discharge of 10 hours) and voltage increasing to a level of 2.27V/cell
2) Maintenance charge at steady voltage 2.27 V/el and current decreasing to float value.
The “intermittent” recharge system involves the following stages:
1) Rise in voltage Vmax equivalent to 2.35 V/cell for a short period
2) Self-discharge of batteries with battery charger off, down to a minimum voltage Vmin not less than 2.1 V/el
3) Thereafter, rise in voltage Vmax equivalent to 2.35 V/cell and repeat of previous cycle.
Suitable digital controls will be provided, allowing adjustment and configuration of the following quantities:
· limit the maximum recharge current
· steady current relative to the first stage (a) of recharge
· steady voltage relative to the second stage of fast recharge (b)
· switch from fast recharge operating mode to maintenance recharge mode.
The battery charge regulation and control circuit shall also provide the following functions:
· Battery circuit check (battery interrupted)
· Battery efficiency check, verified by inducing partial discharge at preselectable intervals; the check is accomplished by monitoring the discharge voltage continuously and comparing it with the ideal discharge curve
· Battery charger output voltage supervision, ensuring the value is maintained within acceptable limits for the battery, with indication of abnormal recharge voltage and deactivation of rectifier
· Residual battery capacity display.
6.2 - BATTERIES 
· Type
Sealed, valve-regulated lead-acid (VRLA) or “recombinant” battery incorporating AGM (absorbed glass material) technology, with rated life at 20° C not less than 6-9 years (EUROBAT)
 / not less than 10 years (EUROBAT) 
 / more than 12 years (EUROBAT)

· Rated voltage
Suitable for the type of inverter adopted
· Capacity over 10 hours discharge
Sufficient to guarantee autonomy of ……… mins at 20°C, when the inverter delivers rated power, across the entire temperature range indicated in heading 4
· Final discharge voltage
In accordance with battery manufacturer’s specifications
· Nominal temperature range
+ 5 ( + 40(C (+15°C to +25°C recommended for best battery lifespan)
· Connection between elements
Connections between the various elements shall be of packaged type ready for use (supplied by the manufacturer) and of appropriate length (no overabundance or spare), with a clamp system requiring tools
Batteries will be supplied complete with metal cabinet coordinated with the metal structure of the UPS system as a whole:
· dedicated lock or mechanical protection requiring a tool to open
· battery isolating switch
· battery anchoring devices
· air holes suitably proportioned and positioned to provide natural updraft ventilation.
6.3 - INVERTER
The inverter will use IGBT transistors with full DSP digital control base. The output voltage total harmonic distortion THDU% shall be <1% for loads at 100% Pn and with linear load and <4% with nonlinear load
.
Switching components and the relative cooling system shall be sized in such a way the inverter can operate properly within the nominal temperature range.
The inverter will be equipped with a synchronization circuit matched to the frequency of the power source at bypass input.
The inverter is capable of delivering the rated power at a power factor of between 0.9 leading and 0.9 lagging and at the rated voltage (these characteristics must be maintained even when the input d.c. voltage to the inverter is at its minimum value).
The machine will respond to any variation in power factor by maintaining output voltage within the rated value (400V (1%); the manufacturer will provide the output power curve (at steady voltage) as indicated in heading 8.
The inverter is able to withstand an overload according to the abovementioned UPS requirements.
The inverter is equipped with its own output current-limiting circuit, so that components are not damaged in the event of a short-circuit; 
In the case of UPS units configured in parallel, the inverter is protected by a combination of electronic circuitry and fuses.
The system will indicate the following situations affecting the inverter:
· general maximum temperature warning, with subsequent shutdown of the machine
· uncoupling of frequency generator from auxiliary power source
· tripping of power circuit fuses.
The operation of the inverter shall be managed DSP digital control, which also governs system diagnostics and will have a communication port allowing remote management from the local area network (LAN).
6.4 - AUTOMATIC BYPASS
(Single or modular parallel configuration)
A static bypass switch installed downstream of each inverter will programmed to:
· disable the output and transfer the load automatically to the standby power supply in the event of:
· overload
· input d.c. voltage outside the permissible tolerance
· temperature rise
· inverter fault
· transfer load to standby power supply retarded by 20 ms approx if inverter and standby source are not synchronized
· automatically transfer from standby back to normal as soon as the inverter is able to support the load.
The static switch shall have the capacity to stand the following overloads, referred to rated current, 400V and 25°C ambient temperature:
· 110% permanent

· 125%: for 20 minutes
· 150%: for 10 minutes
· 200%: for 2 minutes
· >200%: 1 sec.

6.6 - MANUAL BY-PASS
The manual bypass switch will be provided internally and must ensure that equipment downstream of the UPS is supplied directly by the UPS upstream power source when rectifier, inverter and static switches are open. Switching on to manual bypass path and back will be possible without load supply interruption (Make Before Break).
7 - CONSTRUCTIONAL SPECIFICATIONS
All items of equipment are assembled in one or more modular cabinets made of pressed steel. In the event of two or more cabinets being required, these present the same finish and dimensions, at least in terms of depth and height.
The cabinets shall in any event provide a level of protection not less than category IP20.
7.1 - SWITCHGEAR, CONTROL AND COMMUNICATION EQUIPMENT
With allowances made for the steadily evolving nature of electronics and the increasingly intuitive man-machine interfaces now being created, certain indications and controls shall, in any event, be provided on the front panels of cabinets, by way of a suitable interface comprising, at least:
· a graphic display
· a command board
· status indicators.
Graphic display
· graphic coloured display of 3,5” minimum size, with high definition (at least 320x240 pixels)

· synoptic electrical diagram of the UPS
· system language EN, FR, IT, ES, DE, PT (Chose one of them)
· input and output voltages
· input and output currents
· output frequency
· battery voltage
· battery charge / discharge current
· apparent and active power
· temperature of battery cabinet (or room)
Command board
· UPS start and stop buttons
· status and event selection buttons
· audible alarm mute buttons
· step-by-step indications to assist maintenance operations
Warning indicators
The interface allows visual indication of the following status or event information:
· battery powered operation with mains supply / no mains supply
· normal operation (inverter in-line)
· static bypass operation
· residual capacity during battery powered operation
· battery low warning
· battery on fast charge
· general alarm
· abnormal battery maintenance voltage
· break in continuity of battery charge circuit
· battery charge system fault
· overload alarm
· minimum battery voltage
· battery fault
· temperature rise alarm
· standby power supply out of tolerance
· the position (open-closed) of each individual switch installed (on-off, isolating, changeover, etc.)
· events log showing date and time
Other requirements:
· mutable acoustic alarm indicating system trouble or battery-powered operation.
The system will also enable remote indication of the following status or alarm information by way of a serial line or terminal strip contacts:
· normal mains operation
· battery powered operation
· general alarm
Remote controls
The following events shall be indicated remotely via terminals or electronic circuit board:
· activation of UPS power-up by way of isolated voltage-free contact
· emergency shutdown induced by external control able to
· shut down the UPS
· open the static bypass contact and the battery switch
· indicate an event by opening a voltage-free contact on the programmable circuit board
· cumulative alarm indication by way of isolated voltage-free contact
The system will also incorporate a lamp test circuit to allow verification of correct operating status.
All switchgear and indicator functions will be identifiable from name plates fixed to the panel next to the relative items of equipment; each plate will show the symbol of the operating diagram.
All panels shall be earthed by equipotential bonding to an earth rod.
Diagnostics
As mentioned previously, the system will be equipped with a microprocessor able to run a full diagnostic check on the machine to indicate:
· automatic compensation of component drift
· acquisition of the main diagnostic and monitoring information by computer (local or remote)
The system will also include functionality for access to remote maintenance type assistance programs offered by the manufacturer.
The UPS will be able to dialogue with the central control system by way of:
· a programmable data input-output card with at least 8 voltage-free contacts carrying input data (at least 6 contacts) and output data (at least 2 contacts)
· at least 2 communication ports, including one RS232/485 serial port and  ………………………….. .
The following communication protocols must be supported:

· SNMP
· MODBUD TCP
· HTTP
· STPM SMTP
· PROFIBUS
· DEVICENET
The configuration must be settable via HTML interface.

7.2 - VENTILATION
Particular care is be given to the internal architecture of the system with regard to the aspect of positioning and compartmentalizing items of equipment that can generate heat, in relation to others that can be affected by heat; accordingly, suitable measures shall be taken to limit flows of hot air from the area where power modules and magnetic components are installed, and direct them away from other areas accommodating circuit boards, protection media, electromechanical devices, capacitors and batteries (these to be separated mechanically, if not actually installed in their own dedicated cabinet).
 Cooling fans serving power equipment should operate generally in positive pressure mode in order to limit operating temperature.
7.4 - BATTERY MONITORING
A monitoring system is to be provided such as will ensure permanent overall supervision of the main battery parameters and regulate the charge voltage on the basis of:
· power usage parameters
· operating temperature
· battery type
8 - TESTING AND INSPECTION
Client reserves the right to test the supplied units at the manufacturer’s premises in accordance with the standard CEI EN 62040-3.
Ensure the client is informed of the scheduled test date with at least thirty days notice.
The test procedure, conducted at the company’s expense and with a representative of the client in attendance, includes the following steps:
· Documentation check
· Design, fabrication and installation check

· Interconnections

· Instrumentation check

· Options description

· Mimic panel description

· Rectifier static performance

· Battery charger performance

· Inverter static regulation

· Inverter overload (with resistive load)

· Inverter dynamic regulation

· Bypass transfer test

 All tests are conducted utilizing appropriate instrumentation, accompanied by the relative valid calibration certificate.
At the time of testing, the manufacturer will also provide detailed documentation relative to the following type tests:
· UPS overload curve
· UPS efficiency curve, starting from 40% of rated load with power factor 0.9 leading
· inverter power output curve (at steady voltage) with variation of power factor between 0.9 lagging and 0.9 leading
· measurement of radio interference
· electromagnetic compatibility tests
Following a positive outcome of the testing procedure, the manufacturer will issue the relative certificate listing the tests conducted and the results obtained.
9 - COMMISSIONING

Following supply and installation of the equipment, commissioning shall be carried out by technicians in the employ of the UPS manufacturer or authorised by him.

The following operations should be carried out at this stage:

· check on correct connection of the system
· check on correct operation
· validation of measurements taken during tests at the premises of the manufacturer
· on-load test

· installation and verification of remote data transmission to the control station
· training of staff with regard to:

(basic information)

· basic information
· essential operating instructions
· instructions on correct use and maintenance
(managers’ course)

· principles of UPS operation and technology
· first-time operation and connections
· user interface for entering commands
· start, power-up, shutdown, bypass and diagnostic procedures
· presentation of control electronics
· use of alarm warnings and messages
· management of equipment room
· battery maintenance
· management of electrical system downstream of UPS
With the commissioning procedure completed, the technician shall deliver a full report of the service provided.
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� Give a brief description of the load.


� Check the consistency of the classification with data on waveform, possible distortion, voltage stabilisation and time taken for static operating values to be restored





� According to CEI EN 62040-3 classification


� Generic applications with low safety and performance requirement (e.g. safety lighting)


� Generic applications with medium safety and performance requirements (power distribution, safety systems, telecommunications)


� Generic applications with high safety and performance requirements (power distribution, telecommunications)


� According to CEI EN 62040-3 classification.


� The tests can be carried out only with the real load installed and suitable or with an alternative load supplied by the Customer.
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