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Thank you for choosing our product.

RPS S.p.Ais highly specialized in the development and production of unintéotagitower system@JPS).
The UPS’s of this series are high quality products, carefully designed and manufactured to &énsume op
performance.

Applicability
This manual applies to the following models:

MasterHP 300

300 kVA, 480 V input, 480 V outgu60 Hz, configured as wywye or deltadelta (see below);Xx” may be
replaced with an alternate two character designator that denotes installed options as dedveiloeden t
documentation.

MasterHP 400

400 kVA, 480 V input, 480 V output, 60 Hzorfigured as wyavye or deltadelta (see below);xx” may be
replaced with an alternate two character designator that denotes installed options as dedueiloeden t
documentation.

MasterHP 500

500 kVA, 480 V input, 480 V output, 60 Hz, configureshayewye or deltadelta (see below);Xx” may be
replaced with an alternate two character designator that denotes installed options as dedueilveden t
documentation.

The wye output configuration that provides an output neutral connection isesnitted when an input neutral
is provided; that is, the delteye configuration is prohibitedThe source must have a grounded neutral, even if
the neutrals not connected to the UPS; that is, a delta source may not be ungrounded or corner grounded.
Please refer to Section 4.4 for additional information.

‘ Safety Warnings

IMPORTANT SAFETY INSTRUCTIONS
SAVE THESE INSTRUCTIONS

This manual contains important instructions for Models 300, 400, 500kVA MASTERWPall versionsthat
shouldbefoll owed during installation and maintenance of the UPS. Please read all instructions before operating
the equipment and save this manual for future reference.

READ AND FOLLOW ALL SAFETY INS TRUCTIONS

a. Do not use outdoors.

b. Do not route wiring across or rear hot surfaces.

c. Do not install near gas or electric heaters.

d. Use caution when servicing batteries. Battery acid can cause burns to skin and eyes. If acigikesl on
skin or in eyes, flush acid with fresh water and contact a physician immediatel

e.Equipment should be installed where it will not readily be subjected to tampering by unauthorized
personnel.

f. The use of accessory equipment not recommended by the manufacturer may cause an unsafe condition.
g. Do not use this equipment for otherlian intended use.
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DANGER

This UPS contains LETHAL VOLTAGES. All repairs and service should be performed by
AUTHORIZED SERVICE PERSONNEL ONLYThere are NO USER SERVICEABLE PARTS
inside the UPS

WARNING

To reducethe risk of fire or electric shock,install this UPSin a temperature and humidity
controlled,indoor environment, free of conductisentaminars. Donot operate neawateror
excessive humidity (95% maximum).

Inputand output over-current protetion and disconnect switcheaust beprovided byothers.

High ground leakage currentay be present. Do not operate the equipment without a proper
protective ground.

CAUTION

Batteries can present a risk of electrigabck or burn from high short circuit currefollow
prope precautions. Servicing should be performed by qualified service personnel
knowledgeable ofditeries and required precautions. Keep unautbdrpersonnel away from
batteries.

>

There is aisk of explosion if batteries are replaced by an incorrect fgpplace with same
type and ratig only.

Proper disposal of batteries is required. Refer to your local codes for disposal requirements.

Never dispose of batteries in a fire

[ Definition of “operator " and “specialized technician”

Theprofessionafigure responsible faccesingthe equipmenfor routinemaintenanc@urposess defined
with thetermoperator.
This definition covers personnéhat knowthe operathg andmaintenance procedures fbe equipmentandthat
have been
1. Trained tooperdein accordance witthe safetystandardrelatingto thedangerghatmay arise where
electrical voltagés present
2. Trainedto use PersonaProtectiveEquipmentandto carryout bast first aid

Theprofessional figure responsible for tinstallationandstartup of the equipment, and fanyroutine or non
routinemaintenancgs definedwith theterm specializedechnician
This definition covers personnel that, in addition to the requirenistegd above for a generaperator must
alsa
1. Havebeensuitablytrained by the manufacturenstheir representtive.
2. Beaware ofinstallation assemblyrepairandserviceproceduresandhave aspecifictechnical
gualification
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3. Musthave a background of technit¢edining or specifictrainingrelating to theprocedurs for the safe
use andmaintenancef theequipment

\ A Emergen cy interventions

Thefollowing informationis of agenerahatue.
First aid interventions

Companyregulations and traditional procedustsuld be followedor any first aid inérvention that may be
required

Fire fighting measures

1. Do notusewaterto putouta fire, but only fireextinguishers that are suitable for use
with electricalandelectronic equipment

2. If exposed to heat or fire, some produntsy release toxic fumesto the
atmogphere. Alwaysuse a respirator when extinguishing a fire.

=%

Symbols used in the manual

In this manual, some operations are shown by graphic symbols to alert the reader to the dangezaishea
operations:

Danger / Risk of Electric Shock
Possibility of serious injury or substantial damage to the devitless adequate
precautionary countermeasures are taken.

Caution
This symbol indicates some important information which must be read with care

/N
AN
N
i
D
A

Note

“Ground Electrode Terminal”

Electrostatic Sensitive Device

It is recommended to read this part of the manual.

page 5/84 OMLMHTM30RUENUA



A Protective equipment to be we

No maintenance operations must be carried out on the device without wearing the PersonakREqtgptivent
(PPE) described below.

Personnel involved in the installation or maintenance of the equipment must not wear clothedenleavies
or laces, belts, bracelets or other items that may be dangerous, especially if they are mataliairlrast be
tied in such a way as to ensure that it is not a hazard.

The following signs show the protective equipment that should be worn. The various items of PB& must
selected and sized according to the nature of the hazard (particularly electricdytse equipment.

Accident prevention footwear Protective eyewear
Use: always Use: always

Helmet
Use: When there are suspended loads

Protective clothing
Use: always

Work gloves
Use: always

SO G

GENERAL PRECAUTIONS
This manual contains iled instructions for the use, installatiand star-up of theUPS. Read the
& manual carefully before installation. For information on usingtR& the manual should be kept close
at hand and consulted before carrying out any operation afetiee

This device has been designed and manufactured in accordance with the standards for the product, for
normal use and for all uses that may reasonably be expected. It may under no circumstances berusag f
purposes other than those envisaged, or in atlger ways than those described in this manual. Any
interventions should be carried out in accordance with the criteria and tihee-framesdescribed in this
manual.

No reproduction of any part of this manual, even patrtial, is permitthadutitheauthorization ofRPS S.p.A.
TheRPS S.p.Areserves the right to modify the product described herein, in order to improve it, at any time and
without notice
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1 Models

Based on the models ordered, they are configured in factory before shifip#tigllowingsare the
configurationcodes forany s$ze of UPS:

[(M[H[T[3[0fJoJuL[O[1]

Power rating (kVA)
300
400
500 |

Models

00= UPS 300 KVA 480 \¢ 60 Hz Single, bottom cable entry

01= UPS 300 KVA 480 V¢ 60 Hz Single, bottom cable entry, MBY
02=UPS 300 KVA 48080 Hz Single, TCE

03=UPS 300 KV480 V- 60 Hz Single, TCE, MBY

04= UPS 300 KVA 480 V¥ 60 Hz Parallel, bottom cable entry
05= UPS 300 KVA 480 \¢ 60 Hz Parallel, bottom cable entry, MB
06= UPS 300 KVA 480 \¢ 60 Hz Parallel TCE

07=UPS 300 KVA 480 \} 60 Hz Parallel TCE, MBY

=4

e.g.. MHT 300UL-01; UPS 300kVA single unit, bottom cable entry and switch maintenance bypass present.
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2

Layout

MASTER - HP — UL — Front View
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Control panel with graphic display

Door handle

Ventilation grilles

Communication area

Front Cover panel with ventilation grilles
Switch cover panel

Door

SWIN: Input power switch

SWBY: Static switch bypass input

SWMB: Maintenance bypass swit¢bptional)
SWOUT: Static switch output
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MASTER - HP — UL (with TCE) — Front View
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Control panel with graphic display

Door handle

Ventilation grilles

Communication area

Front Cover panel with ventilation grilles
Switch cover panel

Doors

TCE - Top Cable Entry cabing{Optional)

IOTMMOOm>

SWIN: Input power switch

SWBY: Static switch bypass input

SWMB: Maintenance bypass switch (op@dn
SWOUT: Static switch output

A WN P
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3 Preliminary operations
3.1  Removing the packaging and positioning the unit

On delivery, the packaging must inspected to ensure that it is whole and that it has not been crushed or
dented. Check in particular that neither of the two impact resistant devices on the packagjnifidseet

them isred;follow the instructions on the packaging.

The essentialetails of thaunitsare provided on the shipping document. The marking, weight and dimensions of
the various items making up the packing list are shown.

Check the state of thenit by means of a visual inspection of both the inside and the outsidedefits/sen

mean that it has suffered stks during shipping, which could compromise the normal operation ahihe

3.2  Storage

Placetheunitin covered premises that are protected from direct contact with atmospheric agents and dust. The
following environmental values are those allowed in the storage area:

Temperature: -13°F to +167°F (-25to+ 75 °Q
Relative humidity: 30-95 % max.

For the installation of a battery cabinet, if provided with the uninterruptible power supply, fok
instructions given in the specific manual.

The list of material provided may vary depending on the order specifications. As a general paek#ging
should include the following: this manual, the installation drawing, the warranty and eventusbdeses

3.3 Handling

The equipment must only be handled by adequately trained personnel. It can be unloaded fromigrendehi

put into place by lifting the box or the wooden deck to which the equipment redesith a forklift truck. A

fork-lift truck should be used for the permanent positioning of the equipment, in accordance with the instructions
provided below.

1 Insert the forks of the forkft truck in the lower part of the devfce, from the front or back, and
ensure that they stick out abdwt incheson the other side.
2 Secure theunit to thefork-lift before moving it.

Risk of overturning
In order to avoid the risk of trunit overturning, ensure ththe forlk-lift truck has the appropriate size
handling the weight of the unit aradsothat the unitis firmly secured to the forkft truck by means of
appropriate ropes before moving it.

When being moved the cabinet should be handled with slaneksor drops can damage it. Once in position,
remove the packaging carefully in order twscratch thenit.
The packaging should be removed as follows:

1. Cutthe bands
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2. Slide away the carton from above.
3. Remove the screws securing the cabinet to the wooden base.

4 Installation e nvironment

TheUPSandthe battery cabinehavebeen designefibr indoor installation. The choice of premises for
installation should comply with the poirdst out below.

4.1 Ambient conditions:

x ensurehatthefloor can supportheweightof theMASTER HP- UL andof anybattery cabinethat
may be used

x avoid dusy environmentgthe indoor area must be free of conductive contaminations)
X avoid narrow environments that could hindermal maintenance operations
x avoid placing thenitin areas exposkto direct sunlight or heat
X ensure that the ambient temperature @oné to the following
- minimum operating temperature: +32°F(0°C)
- maximumemperaturdor 8 hoursa day. +104°F (+ 40°C)
- averagetemperatue for 24 hours +95°F (+ 35°C)

4.2  Dimensions of the premises

For the Maintenancalimension®f thecabinetsrefer to the'INSTALLATION DRAWING S’ suppliedwith the
UPSandwith the battery cabinetf present. iesedrawingsprovidethefollowing da&:

x Position of theholesin the baseto secureheunit to the floor, if applicable

x  View of thefloor supportfor thesizingof a structure to raisehe cabinet if applicable

x Position of cable entry

x Position of thefanson thetop of the UPS for the positioningof a structurdo conveythewarm air
discharged bthe equipmenbutsidethe premises, if applidale;
Input outputandbatterycablessection
X Losses of thpowerdissipaed bythe equipmentkW).

x
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4.3  Cooling of the premises

Therecommerdedoperating temperaturéor thelifetime of theUPSand of thebatteriesis betweer?0and
25°C. Thelifespanof the batterydepends on the operating temperature;

with an operating temperaturerease fron20°Cto 30°C thelifespan of 5
the batteriesis halved T
A heat dissipation system is required to kfetemperaturef the
premisediousingthe equipment withitherangeof 20-25°C

T A

Theheatdissipdion neededor the correct operationf theUPSis brought
about bytheairflow made bythefanslocated inside¢he UPS(forced N |
convection) and bytheair aroundthe side panelg¢natural convection — -

In order to esureproper air circulationand therefore the correct ﬂ; 777777 |
operation of the UPSneasuresust be taken during installation to avoid 4—/”
any obstructions tthe free circulatiorof air. These includée following

x Ensurea distare of at leas?4 inchedrom the ceiling so as not to
hinderair extraction

X Leave a free space of at led6tinchesat thefront of theequipment
to ensure botkhecirculationof theair and installation and

maintenanceperations

X With natural convectiothethermal loads dissipdaedto theoutside il
throughthewalls; thus acabinetplacedagainst a walbr in ahollow =
dissipaes less hedhan one locatebh a freeenvironment e i

Thefollowing rule must befollowed:
Leaveat leastone of the threeside walls free right, left or back.
X Thebottomsidekick panelgplatesmust not be mountefdr installationswvherecabinetsareplaced side by
side

4.4 Air change for battery premises

Thepremiseshousingthebattery cabineiusthave sufficient aicirculationto ensure thathe concentation of
hydrogenissuedduring battely chargingis keptbelowthedangedimit.

Theair change irthe premiseshouldprefeiably be provided by natural ventilation, otherwise by forced
ventilation

ThestandardEN 502722 for air changeecommenedhatthe minimum openingnustsatisfythe following
equation
A=28xQ =28xM®M5xnxlgas x C10 (1/203cm?]

where A = freeopening for aiintakeandoutet
Q = airflow to be removedm3/h]
n = numberof batteryelements
C10= batterycapaciy over 10 hours[Ah]
Igas= currentthatproduce gas [mA//Ah]
In accordance witlthe standard Igas= 1 VRLA type battel (*)

(*) for vented type®r nickel batteriescontat the batterymanufacturer
Whentheequation is applietbr 240 elemerg (40 batteies) hermeticallysealedeadbatteries
A =336x C10/ 108 [cm?]

When using 120Albatteriesthe minimum aperture shoule approximately
A = 41[cm? or (multiplied by .155) = 6.36 irf

Theair intake and outlemustbe psitioned tcensurethe best possiblcirculatior; for exampl:
- aperture on opposte walls sides
- a minimum distancef 6 ft. whenthey areon thesameside of thewall.
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5 Electrical Connections

ACCESSING THE UPS TERMINALS

The following operations must be performed while the UPS is disconnected from

the utility mains power, switched off and all the input and output power switches
on the equipment are open. Before performing connection, open all the input and
output power switches and check that the UPS is completely isolated from all

power sources: battery and AC power line. In particular, check that:

>

- the UPS input line is completely isolated;
- that the battery circuit breaker/disconnect  is open;

- all the UPS power an d load connection switches (SWIN, SWBY, SWOUT
and SWMB if fitted ) are in the open position;

- no dangerous voltages are present (use a multimeter).

The first connection to be performed is the protective wire (earth ground cable)
which has to be inser ted into the terminal labelled “Grounding Electrode Terminal”
The UPS must operate with the ground ing system connected.

Do not connect the output neutral to the input neutral.

CAUTION: If the input connection is  Delta the UPS can supply only Delta load.
The output neutral must not be connected unless the UPS is the Wye version
supplied with an input neutral.

TRANSFORMER BOXES (optional) are available for converting the distribution
systems from 3 to 4 wires.

CAUTION: If a three -phase non-linear load is connected to the output, the current on
the neutral conductor can reach a value equal to 1.5 times the value of the phase
current. Dimension the input/output neutral cable appropriately taking this fact into
account .

CAUTION: The UPS can not feed from a corner ground or mid  -point grounded delta
supply source.

CAUTION: Use only lugs or cables with tin -plated eyes for the connections.

CAUTION: Ensure correct phase rotation at the input and output terminals
Ensur e correct polarity battery connections

Each model can be configured for a delta input source with a delta connected load or
for a wye input with a wye connected load. If the load requires a neutral connection
(i.e. wye), then an input neutral must  be provided. Refer the Power Connection
terminals diagrams later in this section for details concerning configuration of the
neutral to ground bond.

S B>k B BB
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51 UPS in single configuration
The UPS is designed to woeitheras Single input Unit or as Dual inpunit.

Schematic diagran®ingle input Unit

o/c i
SWMB (*)
i—o/c
SWBY
3P+N+G* --- 3P+N+G*
AC Input SWIN f— Y AY SWOUT AC QOutput
DC Input | 2W+G
Note:
. AC and DC cables provided by others.

Cable lugs provided by others.
BATTERY  EXTERNAL

BATTERY CABINET * For wye-wye configuration.
In delta-delta configuration,
N is not connected.

(*) OPTION

Schematic diagranDual input Unit

[}

o/c :

swMe  (*)

3P+N+G* Locoopmooooooonons

b—o/c
AC Bypass |nput SWRBY

IP+G -=- 3P+N+G*
AC Input SWIN === av | swout AC Output

L UPS
L

DC Input| 2W+G

Note:
— AC and DC cables provided by others.

__ Cable lugs provided by others.
BATTERY  EXTERNAL

BATTERY CABINET * For wye-wye configuration.
In delta-delta configuration,
N is not connected.

(*) OPTION
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5.1.1 Cable Entry

The cables can enter in the UPS from the bottom or the top MAISEER HR- UL it depend®n the
configuration of the unit.

Proceed as follows in order to open the UPS
X Open the door
Remove the switch cover panel
Removethebottomcable entry cover plates
Drill or punch conduit holes in theoverplates
Route the power cable through the bottonthe UPS terminals in base to yaronfiguration (see the
next paragraphs)

X
X
X
X

MASTER HP - UL, bottom cable entry version

FRONT
: , 19 :
BATTERY INPUT BYPASS OuTPUT
°ri CABLE o« CABLE CABLE CABLE ©
ENTRY [A—UX\ ENTRY ENTRY ENTRY
] g

REAR

-bottom view:footprint of cable emy in the UPS from the bottom
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MASTER HP - UL, top cable etry version

REAR
INPUT BYPASS
AND AND
BATTERY, OUTPUT
CABLE CABLE
ENTRY ENTRY
—3—.
o K

AUX

ol

FRONT
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5.1.2 Connection of Power Cables for Single input Unit

Connect the input, output and battery cables to the terminals as shown in the figure below:

MASTER HP —UL 300 kVAPower connection Terminals

| B0 | PO U.
3 %

_ @00
o°° ‘]
Y I — ol el e
@ ofo]Hr—\—H_ H_l|°
o - e A Jo T,
B\ /

° e ° g
E| ro J/D C?L J © d¢ ‘;L
L
+ @l :
BATTERY A B C DO NOT REMOVE AU P OUTPUT
® INPUT JUMPERS FOR ST u
SINGLE INPUT s T E[
N N
°
B : :
®

] {@@} ®©

[l TG R [ ELE B
COCR-ECOCRON -l | Roe R R oK) e€vecevee>m | G

Ce]

°
sl |© OO OO O ojp o© O

BATTE RV- E . “f
DO NOT REMOVE OUTPUT
® JUMPERS FOR N

SINGLE INPUT

A B C BYPASS A B C
INPUT INPUT N OUTPUT

[® ]

Note: Maintenance BypasSwitch optional.

The singleinputis a factory default configuration. Do notweve the bypass jumpeiThe input phase
connections are made using bolts to the bus bar. Do not loosen the bolts that attach tise bus bar

Bond: The UPS is provided with a separate bus bar that connects the Neutral Output to the frathéoGrou
delta nput connection. This is required to meet NEC grounding code for separately derived neutrala. When
Neutral is provided in a Wye configuretpbut connection the bus bar shob&lremoved.

Refer toNEC article 250 (Grounding and Bonding) for identify systof grounding and size of equipment
grounding conductor

Once installation has been completed inside the equipment, put the switch cover panel back dreddbose
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MASTER HP - UL 300 kVAwith TCE Power connection Terminals

=]
0

(w00 /@
" e

A B
OUTPU
DO NOT REMOVE
® ( JUMPERS FOR ouTPUTN| | °

SINGLE INPUT
BYPASS INPUT N

MASTER HP - UL 400 kVA and 500 kVAvith TCE Power connection Terminals

(LTI E TR

! e [[DeDi [sXTsX sl

OUTPUT

J
O 0o goO 0 |9 (o] o
Qo (o] a q
o] (o]
o] o]
of o
] o}
+ - o N o =
BATTERY 2
J | ABC ABC
I ﬂ_‘r INPUT OUTPUT [f]
®|
: o [ BTPRS :
e singteinpyur  —| INPUTN s

Note: When cables entering from the topspect théollowing order. connecting cables the Inputterminals
first and Batteryterminals then, and in thame way, connecting cablesthe Bypassterminals firstandOutput
terminals thenThe label marked “N” present on the terminal identifies the neutral terminal.
Maintenance BypasSwitchoptional.

The single input is a factory default configuration. i@ remove the bypass jumperThe input phase
connections are made using bolts to the bus bar. Do not loosen the bolts that attach the bus bar.

Bond: The UPS is provided with a separate bus bar that connects the Neutral Output to the frathéoGrou
delta input connection. This is required to meet NEC grounding code for separately derived rdliteals
Neutral is provided in a Wye configured input connection the bus bar must be removed.

Once installation has been completed inside the equipmerihepswitch cover panel back and close the door.
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5.1.3 Connection of Power Cables for Dual input Unit

Connect the input, output and battery cables to the terminals as shown in the figure below:

MASTER HP - UL 300 kVAPower connection Terminals

®

(el (=] (=)

=) (3)°°°

5 A R

. | g o el
@

o]

e
TIrT el

BOND

o/}
o
1 ourpur
N

T

BATTERY

BYPASS
INPUT N

Remove the jumpers present between the SWIN and SWBY.

The input phase connections attach using bieitsugh the holethat were previously used &ftach the bus bars.
The main (rectifier) input iBcatedon the left and the bypass input is on the ridftte neutral input comes
from the bypass source; no neutral is to run from the rectifier input source, although the sectiiermust be
a gounded wye.

Note Maintenance BypasSwitch optional.
Bond: The UPS is provided with a separate bus bar that connects the Neutral Output to the frathéoGrou
delta input connection. This is required to meet NEC grounding code for separately deuvivatsn When a

Neutral is provided in a Wye configured input connection the bus bar must be removed.

Once installation has been completed inside the equipment, replace the switch cover panel theddose
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MASTER HP - UL 300 kVATCE Power connetion Terminals

MASTER HP - UL 400 kVA and 500 kVAT CE Power connection Terminals

E LT

. [* ] 8€38
-
B B
8 o]
el P BOND
T586o8605|[658608ED
P L] ° 07§7070
ol ol 1ol lab ] [ 1ol |6 OUTPUT
° = = N
5 (o |

...
Q
o
-]
o
[e]
(2]
o
1°
[e]
o
OL‘
o
O(
[¢]
1©

(IR
e ©° @ o
® o] . o Q
r X o] (o]
+ . ]‘ = |o]| |o] &
i o]
BATTERY A B C _‘\ if
. INPUT A B C
e g’ BYPASS OUTPUT
BYPASS
e [*°] INPUT N :'

Remove the jumpers ggent between tHgYPASS and INPUT bars

Note: When cables entering from the topspect théollowing order. connecting cables the Inputterminals
first and Batteryterminals then, and in the same way, connecting cabthe Bypassterminals firstandOutput
terminals thenThe label marked “N” present on the terminal identifies the neutral terminal.

The neutral input comes from the bypass source; no neutral is to be run from the rectifier ingydtbiaugh
the rectifier source must be a grounded wye.

Maintenance BypasSwitchoptional.

Bond: The UPS is provided with a separate bus bar that ctstiecNeutral Output to the frame Ground for
delta input connection. This is required to meet NEC grounding code for separately derived rafiteals
Neutral is provided in a Wye configured input connection the bus bar must be removed.

Once installabn has been completed inside the equipment, replace the switch cover panel and close the door.
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5.2  Minimum Wire Size Requirements

Input (for single input unit)

LFe Phase and Neutral Conductor
models

300 kVA 2 x 250 kemil / (2 x 127 mm?)
400 kVA 3 x 250 kemil / (3 x 127 mm?)
500 kVA 4 x 250 kemil / (4 x 127 mm?)

Rectifier Input (for dual input unit only)

Phase Conductor

300 kVA 2 X 250 kemil / (2 x 127 mm?)
400 kVA 3 x 250 kemil / (3 x 127 mm?)
500 kVA 4 x 250 kemil / (4 x 127 mm?)

Bypass Input (for dual input unit only)

Phase and Neutral Conductor

2 X 250 kemil / (2 x 127 mm?)
3 x 250 kemil / (3 x 127 mm?)
4 x 250 kemil / (4 x 127 mm?)

Output

Phase and Neutral Conductor

3 x 2/0 AWG / (3 x 67.4 mm?)
3 x 3/0 AWG / (3 x 85.0 mm?)
3 x 4/0 AWG / (3 x 107 mm?)

Battery
Phase Conductor

3 x 250 kemil / (3x 127 mm?)
3 x 350 kemil / (3 x 177 mm?)
3 x 500 kemil / (3 x 253 mm?)

Note: For 500kVA, when installing copper wires, assiitableoxide inhibiing compound
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CAUTION: Use at least P5C rated copper wirdMinimum wire size is based on full load ratings
applied to NEC Code Table 31®. Code may require larger AWG size than shown in this table
because of temperature, number of conductors in the conduit, or long servic¢eliomslocal
requirementsBranch circuit protection must be provided for the input circuits as part of the
installation.

Per NEC article 30@20(2), all thregphase conductors must be run in the same conduit. Neutral and ground must
be run in the same conduit as the phase conductors.

Conduitis to be sized to accommodate one neutral conductor the same size as the phasgrsandwne
ground conductor. If two neutral conductors or an oversized neutral conductor are to be installethecsize
of the conduit needed to accommodate the extra wire or size and use that conduit size in @awndiithsize
listed. Condit sizes can be chosen from NEC Table C1, type letters RHH, RHW,-RHWV, THW, THHW,
THW-2.
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5.3  External OverCurrent Protection unit and terminals
CAUTION to reduce the risk of fire, connect only to a circuit provided with branchicir

& protection with maximum current rating per the table, below, in accordance with the National
Electrical Code, ANSI/NFPA 70.

Input (for single input unit)

UPS Nominal Maximum . . Bolt Size

300 kVA 361A 433A 541A 600A 1/2 - M12
400 kVA 481A 640A 800A 800A 1/2 - M12
500 kVA 601A 640A 800A 800A 1/2 - M12

OCPD= OverCurrent Protectioibevice must be rated for branch circuit protection.

Rectifier Input (for dual input unit)

UPS Nominal Maximum . . Bolt Size

300 kVA 361A 433A 541A 600A 1/2 - M12
400 kVA 481A 640A 800A 800A 1/2 - M12
500 kVA 601A 640A 800A 800A 1/2 - M12

Bypass Input (for dual input unit)

Nominal Current OCP Current OCP Unit rating gr?lt_?lszg)

300 kVA 364 455A 600A 1/2 - M12
400 kVA 486 607A 800A 1/2 - M12
500 kVA 607 759A 800A 1/2 - M12

UPS
models

Output
UPS . Bolt Size
Nominal Current (in. - 1SO)
300 kVA 361A 1/2 - M12
400 kVA 481A 1/2 - M12
500 kVA 601A 1/2 - M12

A

CAUTION Output circuit protection requiremeistdetermined by distribution circui®maller
wire may be used for load wiring if rated load current is not needed and the appropriate circuit
protection is aplied. Output circuit protection must be provided as a part of the installation.
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Battery

UPS . . . . Bolt Size

300 kVA 641A@480Vdc 769A@400.8Vdc 800A 1/2 - M12
400 kVA 855A@480Vdc 1025A@400.8Vdc 1000A 1/2 - M12
500 kVA 962A@480Vdc 1154A@400.8Vdc 1200A 1/2 - M12

& CAUTION: Input and output circuit protectiatevicesmust be provided bgthersas part of the
UPS installation.

& NOTE: Cables and lugs aret supplied.

Torque specifications

Bolt Size Torque Load

Torque Load

Inch Ibf-ft ISO

5/16 13+ 17 M8 18 + 23
3/8 27+ 34 M10 36 + 46
1/2 44 + 59 M12 60 + 80

5.3.1 Ground Fault Circuit Interrupter (GFCI)

If the UPS protection agashelectric shock usesGround FaulCircuit Interrupter(GFCI), it will haveto have
the following characteristics

- Sensitivity> 300mA

- Sensitive direct current and unidirectional components (class A or class B)
- Insensitive to transient current pulses
- Delay greater than or equal to 0.1s.

neutral
In the standard version withcanisoléetion transformer on thbypas line, the neutral from the mai
power supply is connected to the output neutral of the UPS.
THE ELECTRICAL SYSTEMS UPSTREAMAND DOWNSTREAM OF THE UPS MUST BE
EXACTLY THE SAME (DELTA-DELTA or WYEEWYE)
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When operating in the presence of manpply, aGFClinstalled on the input willrip as the output circuit is

not isolated from the input circuit.

When operating without mains supgfyom battery) the inpuGFClwill trip only if it is able to switch as a
result of leakage current without any voltage at its poles (for exan@eCawith an auxiliary relay is not
suitable).However,it is possible to install addition&@FClson the aitput of the UPS, coordinated with those on
the input.

5.3.2 Backfeed protection

TheUPSis providedwith aredundantieviceto preventoltagebackfeed ontheby-passinput linedue to an
internalfault. This protection devicevorks by switching oftheinverterif avoltage backfeed on the bypass
occurs caused by the flowing ofault current If thefault occurs when th&IPSis operathg from thebattery
theloadwill not be powered

Thecontrol logicallows the function of the relay to beconfigured for examplefor the backfesd alarm and
thenthedry contactcanbe used to contrahetriggering of aswitchlocated on th&PS input

5.3.3 Emergency power off device (EPO)

The UPS has aBPO (Emergency Power Off) function.
In the event of an emergencgimng this function the UPShuts down the rectifier, werter, static switch and
completely disconnesthepower totheload

The Output circuit of the UPS should not be considered salless the UPS is Off and the input power source to
the UPS has beeremoved by opening the input disconnect desad@ch are external to the UPRcluding the
battery.

This function can be activated from the butfonder a hinged clear plastiovel) on the control panel or by a
remote contacfThis button must be geessed and held down until the UPS shuts down.

To connect an external EPO to the remote contact follow this procedure

UPS

a a- EPO terminal boartbcatedon theUPS
? b- EPOswitch fiat provided.

7

> N

On theUPS thejumperon theEPO trminalsmust be removeand the wires from the auxiliary contact of the
button must be connectédplaceof thejumper
The contactmustbe normallyclosedandmustopenwhenthe buttonis pressed

page 27/84 OMLMHTM30RUENUA



5.4 Mains, load and battery connections

Input line without neutral

A transformer must be inserted either on the mains supply line or bgphsdine (as shown in the drawings)
if the load requireaneutral

Schematic diagran8ingle power line without neutralfrom the source

1
(*) :
-
3P+G i § 3P+N+G Y === Y _[ 3P+N+G
| oo
§ % AC Input L = AY Y SWOUT AC Output
AY —
L
DC Input| 2W+G
o\ o Note:
= AC and DC cables provided by others.
BATTERY  EXTERNAL Cable lugs provided by others.
BATTERY CABINET
(*) OPTION

Schematic diagranMain power supply and separate bypass without neutralrom the source

L
o i
SWMB ( *) !
3P+G zg 3P+N+G T
§ g AC Bypass Input |
A Y 3P+G n, === RV _ _[ 3P+N+G
AC Input == Y v | swout ] AC Output
e UPS

DC Input | 2W+G

A Note:
i_ AC and DC cables provided by others.
BATTERYBA#)I;TRERC':\‘:EI;INET Cable lugs provided by others.

Schematic diagranM ultiple battery cabinets connected to the UPS by means of a Junction cabinet
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Battery connections

AN
AN

5.5

A

This UPShas been @signed to be supplidn) a battery consisbn 240 Lead Acid Battergells (40
12Vdc battery blocRs
See “General Characteristics” for voltages and current of charge

If “RIELLO BBX 1900 489V UL 3U battery cabinets are used, ttennection have tbe made in
accordance with the manual for the battery cabinet

If battery cabinet of othemanufacturs, or batteryroom, are provided:

Overcurrent Potections and disconnecting device of both polarities must be provided in accordance
with datagivenin section5.3

Compliance with safety standard of batteries installation will be care of batteries supplier

If more than one battery cabinet need to be connected to thealdBBablgunctionunit must be added
for making rarallel of battery cabinets before connecto the UPS.

Connection of signals and remote commands

Attention should be drawn to the necessity of maintain the security of any SELV CIRCUIT when
connected to other equipment. See the detail in the foltppoints for each type of signal.
Connections to the board and interface terminal connector should be perforengtidsized
technical support personnel

In order toaccess the interface cardspenthe doorandremovethe protection panglK) securd with screws

A- PARALLEL BOARD

B- EPO emergency power off contnol
C- REMOTE COMMANDS AND ALARMS
D- RS2322

E- RS2321

F- SLOT 2 (aux)

G- SLOT 1 (main)

H- REMOTE ALARMS (optiona)

I- REMOTE ALARMS (optbnal)

M- Aux signals isolation board

N- Terminalblock

MASTER HP—-UL 300- 400and 500kVA

‘_
L NJ —__
N K/ .
M
‘_
‘_
A v
»

G
A

F

O WOom
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& NOTE: Aux signals isolation board allows receiving external auxiliary contacts and keeping them isolated
from the UPS internalircuits making easier connections in casparllelingof theunits

Jumpers AUX (SWBATT, SWMB, SWOUT) must be connected to the terminal of the board if no exterinaiyaux
contacts are presents.

Connector J1 of Aux signals isolation board

NAME TYPE FUNCTION
1 AUX SWBATT INPUT  Normally open: contact used to indicate when
2 AUX SWBATT RETURN INPUT SWBATT is closed
3 AUX SWMB INPUT  Normally close: contact used to indicate when the
4 AUX SWMB RETURN INPUT SWMB EXT is closed
3] AUX SWOUT INPUT  Normally open: contact used to indicate when the
6 AUX SWOUT RETURN INPUT SWOUT EXT is closed
7 BAT. TEMP. SENSOR INPUT . .
8 BAT TEMP. SENSOR INPUT temperature ambient from battery cabinet
9 GROUND INPUT Cable shield to ground

Terminal block

NAME TYPE FUNCTION
1 SWBATT coil OUTPUT  Normally open dry contact: used in a circuit at
2 SWBATT coil OUTPUT  24Vdc for supply SWBATT cail.

Torque specifications for  connector J1 on aux signals isolation board

AWG Wire size

#30 -12AWG 0.37 — 0.44 Ibf-ft 0.5-0.6 Nm

Torque specifications for terminal blocks on customer interface board

AWG Wire size

#22 -12AWG 4.4 |bf-ft
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551 REMOTE COMMANDS, ALARMS AND EPO
-C- Thecardis equipped withraterminal boardwith 14 positions

SELV CIRCUIT PROVIDED
& THE FOLLOWING SIGNALS MUST BE CONNECTED TO SELV CIRCUIT ONLY.

POWER SUPPLY 1 power supply12Vdc80mA (max.)[pins10and11];

ALARMS 3 FORM C drycontactdor alarms(they are apable of switching up to 30 V AC or Ddtd
UPto 1 A);
COMMAND 1 commandorogrammabldrom thepanel[pins 11 and12];

Interface REMOTE COMMAND ALARMS AND EPO
PIN ] NAME TYPE FUNCTION

Bypass / fault, the contact changes position when the UPS switches the
123 RL1 OUTPUT 1 load onto the bypass line either during normal operation (e.g. due to
overload) or as a result of a fault in the inverter module. See Note below

Battery discharging, the contact changes position when the load is
powered from the battery due to a mains power failure

End of battery discharge, the contact changes position when, during a
mains outage, the remaining time for battery discharge has reached the
minimum value defined. Once this time has passed, the load will remain
unpowered (the factory-set end of discharge pre-alarm value is 5 minutes)
10 +12Vv POWER Power supply +12Vdc 80mA (max.) [pins 10 and 11]

11 GND POWER

456 RL2 OUTPUT 2

789 RL3 OUTPUT 3

Inverter OFF. Connect pin 11 to pin 12 (for at least 2 seconds).

- In “NORMAL OPERATION,

If the INVERTER OFF command is received, the UPS switches the power
supply of the load onto the bypass line (load is not protected in case of
mains outage).

- In “EMERGENCY OPERATION",

If the STOP INVERTER command is received, the UPS shuts down (load
is not powered). See Note below

If the jumper on the connector is opened, the voltage on the UPS output
will shut down.
INPUT The UPS is factory-fitted with the EPO terminals short circuited. If this input
EPO is used, the UPS can be shut down in a hazardous situation from a remote
position simply by pressing a button.

12 IN1 INPUT 1

13,14 EPO

Warning: if only the mains power supply is removed, for example by opening the switch of the power supply
panel, as a means to shut down the UPS in an emergency the UPS will keep the load powered using the
energy in the batteries.

The functions of the three contacts and the command maydregeammed via the display panel. The ALARMS and
the COMMAND are factorget in the following way:

Thepositionof thecontactsasshownis without thealarmpresentThe contactsrating is 24Vac1A max.
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g Please refer to APPENDIX Aor thelist of alarm:anc commanis thatcan beprogramnec. The chang of
functionshouldbe made byuthorizdtechnical support personnel

5.5.2 RS232

SELV CIRCUIT PROVIDED.
CONNECT TO SELV CIRCUIT ONLY.

2 DB9 connectorsare availabldor RS232 connectionThefactoryset transmission protoci thefollowing:
9600 baud;no parity,-8 bits, -1 stop bit
Thetransmission speadaybe setfrom 1200to 9600 baudby usingthe CUSTOMIZATION menuon the CONTROL

PANEL. Depending orthelengthof the communication linghe recommended values for the transmission sped
9600baud 50m, 4806aud 100m2400baud 200m1200baud 300m

See the diagrams belowrfthe connection procedure
J P UPS
computer
RS232-1
DB9 femaleRS2322 -
-D- For connectionwith a computer usea standardRS UPS
232 cableSee the diagrarfior connectiorwith amodem.
Modem
RS232-1
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UPS
104 o1
2 2
3 3
4 4 Modem
5 5
6 6
7 7
8 8
9 9

DB9 maleRS232-1
RS232-2 - E - For connectiorwith amodemusea cable
standard.
UPS See the diagram for connection witcamputer

Computer

RS232-2

5.5.3 SLOTS 2-1, the following cards may be inserted (optional):
-F, G- NetMan 204 (on SLOT 1 main or SLOT 2 aux)
& SELV CIRCUT PROVIDED.
CONNECT TO SELV CIRCUIT ONLY.
Devicefor managememnf theUPSs on the Ethernet. It can seimdormationon thestaus of thedevicewith different
protocols
TCP/IP UDP ¢ompatiblewith Watch&Save);
SNMP for communicationsvith NMS or with PowerNETGuard);
HTTP (o displaythe stauiswith a browser);
TFTP (o configureor updatethedevicewhenconnectedo thenetwork).

Themainfunctionof this devices to integrae the UPS intothe LAN networkensuring a high level of reliabilityf
communicatiorwith the serverto enable full managemeandcontrol of theUPS

For thefull and updatedist of communication accessories, pleasetbeavebsitewww.riello-ups.com.

5.5.4 REMOTE ALARMS (2 optional cards for the MASTER HP-UL)

SELV CIRCUIT PROVIDED.
& CONNECT TO SELV CIRCUIT ONLY.

- H, | - 6 outputs dry contactdor alarms(programmabldérom thedisplay panél(they are capable of switching up to

30 V AC/DC andupto 1A), 2 inputs(programmabldrom thepane) and1 12V DC maximum100mA auxiliary
input

5.5.5 Battery temperature sensor (optional)

-M- TheUPShasan input availableon the auxiliary signals isolation boafdt the kitwhich consists of sensotto be
placed insidéhebattery cabinefThe useof thetemperature sensatlows theUPScontrol logicto adjustthe valuesof
thecharge and maintenance voltagecording tadhe actualtemperatue of thebattery
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55.6 SWOUT and SWMB EXTERNALS
Seesection“Parallel”.

5.6  Start-up procedure

mains power supply

The mains power supphas to be present in order to starthpUPS

The UPSoutput terminals will bgoweredn this phase and all loadsnnected will receiveoltages All
users must therefore be warneddoecarrying outthe startup procedure

BATTERY CABINET if present
Thebattery cabine must b¢ provided witt a disconnec device for it to be connected to the U.
This disconnectevicemustbe closednly whenthe UPSis started ugegularly. Duringthe UPS starup
phasehedisconnectevicemustreman in the open positian

OncetheINPUT/OUTPUT andbatterycables have been connected to the t#P®inalsandbeforeputtingthe switch
cover back in placesheckthat

all theinput/outputterminalsaresecurely tightened

x all thefuseholdershavethefuseinserted andarein the closegosition

x theinput and outpugroundconductotis connected correctyellow/green eartiyroundingcablg);

x checkthepolarity of thebattery connections

x

Replacethe switch cover.
For thefirst startup, thefollowi ng operationshould becarriedout in thisorder

1) closeinput power switchSWIN,
2) presshuttonltwice, selectthelanguageandthenpressbutton8 to return to thédasic menu
3) after a few seconds, messages on the status of the UPS will start tavheoshbefirst line of the
display panelthesewill includethe followingmessageelating to the battery disconntec
Wait: DO NOT connectthe BATTERY
4) closethe staticstatic bypass linenput switchSWBY,
5) closethe output switctsWOUT.
6) dona closetheexternal battery circuit breaker/disconnect device.

Oncethese operations have bemrriedout, thenoiseof thefansandthe sound 6the buzzemwill be heard

Close the externalbatterycircuit breake/disconnec only wher the following messagis no
longer shownon thefirst line of thedisplay panel
Wait: DO NOT connectthe BATTERY

Note: If multiple battery cabinets are present, all breakers musbde within one minute after thgait: DO
NOT connect the BATTERYnessage disappears.thfs time constraint is a problem, do the following:
1. Disable the awmatic battery test by pressing buttthen 5 on theontrolpane]
followed by entering the code 323232.
2. Close all of the battery cabinet circuit breakers
3. Reenter the code 323232 ¢pable the battery test.

Configurethevalueof thebattery capacitaccording tdheinstructionson page53.
After thestartup operation$rave been completed, perfoeemanual battery test
pressbutton3 andthen2 on thecontrol panelAt the endof thetest,after approx8 secondswith the UPS

started correctliandwith thebatteryconnectedn thesignak andcontrol panelthetwo greeninputand
outputLED’s must be lit continuously
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SWMB (optional)
The Maintenanc bypass switc SWMB must no be closec during norma operatior of theUPE.
SWMB shouldonly be closedluringUPSmaintenance operatioirs orderto keepthe load
powered(seetheinstructionson page37).

Whenthe UPSis first started up, it is1 on-line mode(seepage36). See pages86 and59to setStandbyon / Smart
activeoperating mode

configurations
Contact thdactoryfor other operating modes

Once thaJPShas beelinstalled, check that the message NORMAL OPERATIONeapp orthefirst line of the
display panel

5.6.1 Battery operation check

Carry outonly with batterypresent

After installation amains outageven of just a few seconds can be simulated to check operdtietatterydoes
not need to be chargéal perform this test.

With the UPSin normal operationopenswitch SWIN located athe UPS input(rectifier). The buzzershould sound
immediately The displayon the CONTROL PANEIshould appear similar to the picture shown on pEya this
manual(with 5=ON). OUT. (GreenLED) and BATT. {fellow LED) on theSignals and®Command Panel should
be ON

Checkthattheload connectedo the UPSis powered In this state thepower supplied to thiwadis being preided
by thebatteries Closetheinput power switchSWIN to return to ormal operationThe IN. andOUT. LEDs on the
CONTROL PANEL will beGREEN The batterieswill recharge automatically

Battery backup time

Beforea full battery discharge te can be carried outhe battery must be charged to full capac
Charge for tileasteighthoursfor standardackup timesr longerfor batteriessizedfor longbackup
timesto allow thebatteriego charge

The backup time obtained on tfirst dischage maybeslightly less than expected; a number of

: chargeanddischargecycles are needed to improve thgue

Battery capacitgloes not remain constamdertime, but increases aftesome charge and discharge
cycles it then remaingonstanfor severahundreds of cycleksefore decreasingermanently.
Battery life will be reduced if the battery is operated at temperatures greater ti@an 20

5.7  Operating modes

ThevariousUPSoperating modes adescribedelow

setting
The operating moc is set wien theUPSis installed; itmay be changed subsequently tthis should
@ alwaysbe done by qualified servicegechnician
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5.7.1 On-line - factory setting -

Loadis always powered btheinverter,in the event of an input mains failutee load
contintesto be poweredfrom theinverterusingthe energy storedin the batteries

On —line:

Theloadis always poweretby theinverter,with very stablevoltageandfrequencyusingthe
energyfrom themains power supplfNPUT). If there is aaultin the INPUT, the UPS will
switch tothebatteriesn zero time and the batteries vslipplyenergyto theinverterto keep
theload poweredfor the backup timeof thebatteries Whenthe INPUT is restoredhe
batterieswill be automaticallyrecharged by thieectifier.

5.7.2 Standby-on/ Smart active

Loadis poweredfrom the mainsin the event of an input mains failueeload is poweredfrom

theinverterusingthe energystoredby thebatteries

In Standby Oror smart activetheloadis poweredfrom thebypasdine (if themainspower

supplyis within acceptale limits); if there is dault on themains power suppltheload switches
automaticallyonto theinverter, poweredby thebattery

Standby Ormode

Theswitch frominverterto bypasdine may be immediatéime set= 0) or delayed(up to
180minuteg. Transferringoccurs if the bypass line is within the ranfreStandby Ommode,
therectifier remainspoweredandkeepsthe batteriescharged|f thebypasdine-is out of
range theloadis automaticallyswitched onto theinverter outputWith Standby On
operationthelossesy of thesystemcan be reduced, leading to consideranlergysaving
Thisoperating mode is suggested onlinithe event of a mains outaglee load powered
acceptsan interruptiorof the power supply of arourifd5 ms,andthat itacceptsanymains
interference

Thisoperating modés normallyusedfor loadsthat are not particularly sensitive

While operating in this modehe letterN will be displayed a thesecondine of theBASIC
MENU, near theJPS model

Smart Activemode

5.7.3 Standby-off

TheUPSautonomously atvatesOn-Line or StandbyOn operation according tihe quality
of thepower supplyseethe“PERSONALIZ. SMART ACTIVEOPERATION meny.
When $nart Activemode is activatedhe powersupplyis monitoredfor afew minutes after
which, if thevoltagehas remained withithe pre-set valuestheloadis switchedonto the
bypasdine; otherwisetheloadremainspoweredby theinverter,while the observatiortime is
approx.onehour. After this time, provided there has beendisturbancetheload switches
onto the bypasdine; otherwisethelogic startsmonitoling againfor approx.onehour. The
advantag of this operating modés its efficiency, which is greatéhan 98%.

While operatingn this modeSMART Awill be displayed o thefirst line of theBASIC
MENU and the letteM will appearin thesecondine of theBASIC MENU, near thdJPS
model

mode (with mains present the load is not powered)

Loadis not poweredin theevent of an input mains failuteeload is poweredfromthe
inverterusingtheenergystored by thdatteries

StandbyOff mode

If there is amains power suppJPS outpuis zera The RECTIFIER remainsn andkeeps the
battery chargedrhe outputvoltageis only presentvhenthemains power supply faildhe
systemremainswith output voltage= OV while thevoltageandtheinput frequencyre withinan
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acceptable rangeWVhen themainspower supplys restoredthe UPSis automaticallyreset to
Stardby-Off mode

When operating in this modké letterF will be displayed a thesecondine of theBASIC
MENU, near theJPS model

5.7.4 Stabilizer mode (operation in on-line mode without battery)

Loadis poweredfromtheinverter,if there is amainsfailure theloadis notpowered the
batteriesare notpresent

Stabilizermode

This mode of operation makes the UPS a power conditioner with no backup cap&idity.
loadis always powerethroughtheinverter,with stabilizedvoltageandfrequencyusing the
energyfrom theinput mainsThebatteriesare nofpresentin the event of an input mains
failure, the outputof the STABILIZER is notpowered

In this modetie letterSis displayed b thesecondine of theBASIC MENU, near thdJPS
model

5.8  parameters setting

Using theCONTROL PANEL(from thebasic menyresskeys3 and5 andtheaccess codé36219, the following
factorysetparametersan be modied within a limited range

Languagdseepage48),

valueof theRATED OUTPUTVOLTAGE (seepage53) ,
BATTERY parameter¢seepages3) ,

end of battery dischargee-alarm(seepage 54),

shutdown due tpowerlower thana setvalue(AUTO-OFF inpower) (seepage56),
daily programned shutdowr{AUTO OFF time) éeepage56),
Frequency andoltagerangeon theBYPASSIine (seepages7),
bypasdrequency rangéseepage57),
modemconfiguration(seepage57),

RS2321 andRS2322 ports(seepages8).

standbyon operation(seepage36),

Smart activeoperation(seepage59),

dateandtime (seepage6?).

5.9  Procedure to transfer the load from UPS onto maintenance bypass (optional).

AN

With severe UPSconnecte in paralle, follow the procedur described in thsectior on “bypassfor
maintenanceof chapter* Parallel versioh

There arewo types of bypasswitches staticswitchandmanual switchThe purpose of bypass is to provide a path for
power to flow from the bypass input to the load. The bypass path proademditioning of the power, so any
disturbance at the source will be present at the load. The reasons to use the bypass pafhiinduafanverter,
overload of inverterpperaing with low losses and to allow maintenance operations on the URBe UPS is part of a
parallel system, additional concerns and procedures regarding bypass apply. These issues aire $Sevtoad

“Parallel”.
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Backfeed protection is provided to assure that the inverter output can never be connecteshter gizkebypass
input, even if there is a failed component in the UPS. This is to protect service pessomicgigcircuits that connect
to the bypass input.

Staticswitchis an automatic electronically switched bypass gatransfesloadif the inverteris overloaded or if the
inverter fails. Also, the static bypass is the normal source of power to the load if the UPStéamdby On” Mode or if
it is in “Smart Active” Mode, with the invertdeedingthe load if the bypass source becomasof range Generally,
the static bypass is controlled automatically, but some manual control is possible (refer t®ské&tibd. The static
bypass can be disabled by opening switch SWBY, but this should only be done at the'spistatorthat power to the
load will be lost in the event of an inverter overload or an inverter failure. Also, if the stadgisshis disabled, it rsot
possible to transfer to and frawaintenancéoypass without load power interruptions.

TheManualBypass Switch “SWMB'(optiona) is connected in parallel with the StaBwitch andt is operatedy a
manual handle. Before operating SWMB, the operator should verify that the bypass sweithie its range asbasic
check, verify that the bypass soe lamp (LED1 at upper left) on the front panel is steady green and that the legend
“BYPASS VOLTAGE FAIL" is not present on the display. If the load is alrdedypy the Static Bypass, the yellow
“Load on Bypass” lamp (LEDA4, upper right) will be steadyflashing if the load exceeds the UPS rating). Refer to
Section 6 regarding the indicators. After SWMB is closed, the yellow Load on Bypass lamp wahithsie inverter
will stop. If desired, the UPS can be completely shut down without interrypdingr to the load: Leave SWMB
closed, but open SWIN, SWBY, SWOUT, and all battery disconnect breakers. CAUTION: while opbeatoeagt
through SWMB, battery operation is not possible, so the power to the load is dependent upoiityited tiedource

to the bypass input of the UPS. To return to normal operation, close SWIN, SWBY, and SWOUT, th8kivdfis.
When the display no longer shs: “Wait: DO NOT connect the BATTERY?”, the disconnect breakers in each battery
cabinet should be closed. ReferSection 4.6 for the proper and complete procedure for connecting the battery.

5.10 UPS and load shutdown

Caution: To disconnect the load from the output of the UPS, both switches SWOUT and @f\ivi3ent)
must be open (off).

This operationwill shutdavn theloadconnectedo the output In parallel versiongachprocedure mudie carried out
onall theUPSs:

opentheload switch;

openSWOUT, static switch output switgh
openSWIN, input power switch

openSWBY, static switchbypassnput,
openthebattery cabinetircuit breaker/diconnect

Theloadis no longermpowered andaftera fewsecondshe UPS displaypanel will alsoshutdown.
Usea multimeterto checkthatno voltages are present theinput power terminals.
Note Neutralis notinterrugedby the UPS(theinput neutrais alsopresenttthe UPS output

Follow the instructiongn thesectionon START-UP PROCEDURE $seepage34) to restart the URPS
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5.11 Block diagram
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5.12 Components of the block diagrams

TheUPSis made ughefollowing subassemblies

IGBT RECTIFIER

This rgpreserg theinput stage and its function
is to converthe AC voltageof thepower
supply lineinto DC voltage

Rectfier startup can be programmed from the
display panel. The followingn partialar can

be set

A delayin startuptl —t2 from O to 120s
(Thisallowsanon simultaneoustartup of
severalUPS s connectedo thesamemaing;
Thetime for thestartup, t2 —t3, from 0 to30s
(this avoids ovdoading ageneratothat may

be located athe UPS inpul.

Therectifier carries outhefollowing
functions
- feedstheinverterwith DC voltage
- automaticallychargegshebattery
- Optimizestheinput power factoby means ofn automaticchargingsystem

Thesystem for theyclical rechargingf thebatteryhastwo phases

Thefirst phaseconsiss of recharginghebatterywith limited currentand increasingoltage(up to the preset charge
value“Vb max”). This phaseis mantained untilthe batteryis fully charged Batt=100%Ah) whichis detected by
measuing thecurrententring the battery

In thesecondphasewith thebatteryfully chargel, the battery chargeis deactivated so as temove any residual
currentin the batteryin order toincreasats lifespanandto prepargherectifier for the optimizationof theinput power
factor.

At this point a 24 hour cycle is automatically initiated to check the state of charge of the batiatey an automatic
momentary discharge to verify the condition of the battery, and recharge to full cap@e#ypagé1 of this manual to
customize or disable this function.

BATTERY

This istheenergy reservio powertheloadwhenMAINS isn't availableto the UPS EachRPSBattery Cabinet
contains both fuses ahdr a circuit breaker disconnect. If a battery pack other thaREr&Battery Cabinet is used
make sure that theatterycabinet iprovided witha disconnectieviceanda protection @vice(circuit breakeor
disconnetwith fuses.

Additional battery cabinets may be requirepending on the UPS size,provide a minimum BACKUP TIME to the
load, in this case it is necessary an interconnect equipment for making the paralletythbttets before of
connecting them to the DC terminals

When there is no MAINS voltage present (black out), or when the mainsgioesthe rangéfrequency or voltage),
theloadis poweredwith theenergystoredin thebattefes In this phaseof operationtheenergyrequiredby the
equipmentonnectedo theUPS outputs supplied by thdattery which haspreviouslybeen chargedhe DISPLAY
PANEL located orthefront of the UPSshowsthe expected residuBACKUP TIME, calalatedaccording tadhe
powersuppliedandthe state of chargaf thebatteriesThevalueprovidedis an estimatesincethe powerrequired by
the connectedoad maychangeduringdischargng. Thebackup timecan be increased bystimnecting some of the
connectecequipmentWhentheremainingbackup timegoes lower than thealuepresetas the END OF BACKUP
TIME PREALARM (factoryset ats minuteg, thebuzzerincreaseshe soundfrequencywhile theyellow BATTERY
LED starts flashingin this conditionit is recommendedotsaveany work in progressAt the end of battery discharge
the UPSwill interruptthepower supplyto theloads

Whenthe MAINSvoltageis restoredthe UPSautomaticallyrestartsand startsrechargingthe batteries
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INVERTER

This isthe output staggthe function of which is to convettie DC voltagefrom theRECTIFIERor from the

BATTERY into stabilizedsinusoidal AC voltage The inverter output is isolated from the input and from the batteries
by a galvanic isolation transformémeinverteris always working; sincetheload connectedo the UPS outputs
alwayspoweredby theINVERTER (n NORMAL OPERATION

STATIC SWITCH
This deviceallowsin synchro transferringautomaticor manua) andin zero time theloadfrom a protectedource
(inverter autpuf to anon protectedsource(bypasdine) or vice versa.

TheUPSis providedwith “BACKFEED PROTECTION" aredundantleviceto preventhe backfeed of/oltageto the
by-passinput linein case ofn internal fault

MaintenanceBYPASS (SWMB (Optional)

This is aMaintenancédypass switchThe UPS can beypassedby closingSWMB andopeningswitches(SWIN,
SWBY andSWOUT) while keepingtheloadon the outputpowered This operationis necessarwhenmaintenance
operationgnust be carried out insidiee equipmentvithout interruptingthe power supplyto theload
TheMaintenancéypass switch isizedfor therated powenf theUPS

CAUTION —When theMaintenancdypass switch SWMB is closethngerousoltages are present inside the UPS.
Greatcaremust betakenwhen performing maintenance on a UPS withins voltage present atfte SWMB closed.
RPSrecommendsnly using theMaintenancdypass for keeping your load powered if the UPS has fdited
maintenance we recommend the use RP&externalmaintenance bypassvitch. Consult the factory for more details.

followsthe phasesequence
Phase L1 of the mains sou must be connected to input phase L1 on all the's; all the output phas:
L1 must be connected together and with phasefithedoad. This conventiormust befollowed for
phases L2, L3 and for the input and output neutral.
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5.13 Maintenance Bypass (optional)

following the precautions when operating SWMB
SWMB must not be closed on a UPS that is off and that is connected in parallel with other uatiisg
normally. This operation may cause a fault on the’slBich may create a dangerous voltage at the
output. SWMB may be closed with thi*Soperatng by following the procedure described in the sectipn
“Operating modes”.

operation not to be executed
If SWMB is closed on any iit, the whole system switchito bypas:
If all the switches are then opentedallow maintenance operatigral thepower required by the loadwill
flow onto themaintenancéypasdine of the unit in which SWMB has been closed.
WARNING: both the automatic and thenaintenancebypasdine of each UPS isized forthe rated
power of the single unit.
NOTE To setin the maintenancebypass thesystemthe switches SWMB of all the unitsiust be closed.

Maintenancebypasson a single unit

This is the procedure fmerform amaintenancéypassoperationon a single unit(e.g. UPS1):

Open switches SWBY, SWOUT, SWIN and the battcabinetircuit breaker/disconnecn unit 1 only.

If the active UPSs can power the load, the system rera@n normal operation andaintenace can be carried out on
UPS1.

CAUTION —When the maintenancebypass switch SWMB is closedangerousvoltages are present inside the
UPS. Extreme care must betaken when servicing UPS with mains voltage present and the SWMB closed®RPS
recommends only using thenmaintenancebypass for keeping your load powered if the UPS has failed. For
servicingwe recommend he use of ERPSexternal maintenance bypass switch. Consult the factory for more
details.

Maintenancebypasson theparallel system
See section “parallel”
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6 Signal panel f unctions

Control Panel View

@ D\

FL F2 F3 F4 F5 F6 F7 F8

EPO

EPO

LED Bypass line indicator

LED Mains line indicator

© ®

LED Battery powering the load
@ LED Load on bypass
@ LED Normal output

@ LED Alarm for internal fault

@ Graphic display

F1, F2, F3, F4, F5, F6, F7, F8 = FUNCTION KEYS. The function of each key is shown
at the bottom of the display and it varies according to the menu.
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EPO = Emergency Power Off button.

Led status indicators

Indicat Symb Color Function  State Meaning
or ol
On Input Bypass line is present and correct
Bypass -
@ Green line PR Input Bypass line is present but not correct
indicator 9
Off Input Bypass line is not present

On Mains is present and correct

LTS Flashin
@ Green line Mains is present but not correct
indicator 9
Off Mains is not present
On When the battery is supplying the load
Battery
vello powerin Flashin The "LOW VOLTAGE ON BATTERY PRE-ALARM" is
©) " g the active, or the BATTERY DISCHARGE OR SWB OPEN
load 9 alarm is active
Off When the battery is not supplying the load
on The system output is switched onto the automatic bypass
line
Flashin The system output is switched onto the automatic bypass
vello Load line with the output power greater than 100%VA, or the
@ W on 9 manual bypass switch SWMB is closed (optional)
bypass
yp When the system output is switched onto inverter or the
Off output is switched onto the bypass line and both switches
SWOUT and SWMB are open, or when the TOTAL
BLOCK command is active
The system output is fed from inverter on normal or stand-
On by operation, the output power is correct since it is less
than 100%VA and the output switch SWOUT is closed
@ Green Normal Flashin The system output is switched onto inverter, the output
output power is greater than 100%VA, or switch SWMB is closed
9 (if present)
Off The system output is switched onto automatic bypass, or
switch SWOUT is open.
On An internal fault is present
Alarm
@ Red _ for Flashin
internal o]
fault

Off There are no internal faults.
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GRAPHIC DISPLAY

A wide graphic display is present on the UPS door, which allows the user to have a close-up, detailed
overview in real time of the status of the UPS. The user can switch the UPS on and off, consult electrical
mains, output, battery measurements etc. @ and perform the main unit settings.

Picture of a display on the UPS operating on “Normal Operation” with 40% output load and battestyargea.

e 1
®_

\/

@_ 250kVA

Ol _ D

\ /

The display is divided into four main areas, each one with its own specific role.

Area of the display where the UPS status of operation is shown by means
@ Operation Diagram of shapes with filled lines when they are active and with dotted lines when
they are inactive.

Area where the UPS operating status is displayed by means of two text
lines.

The first line displays messages that are explained in the “alarm
message” paragraph”. The second line displays the main operating
values about system, output load, battery, buzzer and alarm message
number.

UPS MESSAGES AND
@ MAIN OPERATING
VALUES.

Area that shows the key function by means of numbers and icons. The
key function is also indicated in the sub menus, on the two text lines with
the related number. When a key is pressed the related box change to
filled line

@ KEY FUNCTION

YThe precision of the measurements is: 1% for voltage measurements, 3% for current measurements, 0.1%
for frequency measurements. The indication of residual autonomy time is only an ESTIMATE; it must not,
therefore, be considered an accurate measuring instrument.
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Picture of theJPS display ' j
having all items OFF,

250kVA

_ _J

Table of diagram items Sha|

Active Inactive Meaning

Input converter

Output inverter

Bypass line switch

Battery

Manual bypass line switch

Bypass line input switch

Battery switch

Output switch

Main line input switch

Output load (40%VA or 0%VA)

Battery(70%Ah or 0%Ah)

Table with keys numbers and Ici

Key Off/ON Icon Meanin

Information or n. 1

Measures or n. 2

Commands or n. 3

History or n. 4

Buzzer OFF/ON or n. 5

Display date/hours or. n. 6

Decrease value or sub menuorn. 7

Increase value or previous menu or n. 8
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Basicmenu (text lines area)

If no commands have been inserted, the firstlbegtshowsmessages to inform about status of operation.

First text line

™~ NORMAL OPERATION
U200A OUT= 100 %VA, BATT=100%Ah, 5=ON

Second text lin

In each operating condition, the display returns to the "basic menu" after two minutes from
commandnserted with the keys. The basic menu shows the signal messages relating to the currer
operating state.

—

The first line of the basic menu shows:

When there are no alarms present the first text line of the main menu shows a fixed MESAYEAL
OPE RATION”

NORMAL  OPERATION
U200A OUT= 100 %VA, BATT=100%Ah, 5=ON

When some alarms are present, the first text line of the main menu shows each active ALARM message,
“ALARM MESSAGES”, one at a time for a few seconds:

ALARM MESSAGES
U200A OUT= 100 %VA, BATT=100%Ah, 5=ON

The second line of the basic menu shows:

The second line displays the main opieavalues abousystem output load battery, buzzer and alarm message
number

NORMAL OPERATION
U200 A OUT=100%VA,BATT=100%Ah, 5=ON
/ \ \

/ \— Audible alarm enabled/disabled

Model UPS

State of battery charge

Rated power in kV. Percent load connected to the ou

The message 200A indicates an UPS model wiDKVA rated power, operating with 60Hz output frequency.
When the unit is set fahe parallel operation the letter “P” is adde@QUAP). The letter “P” became lower case “p”
when the unit operate as slave.
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The message OUT changes to BY when the load is not powered from the inverter (normal operditoom)tbat
mains through theypass line.

The message OUT=100%VA changes to OUT= SWMB when the load is powered ttireogtintenancéypass
switch, and the output current cannot be provided.

The value 100%VA provided in the example is obtained from the measurement of the ougmit curr
Thenumber indicates theugputcurrent with the value relating to the absolute rated valughendhlue indicated is the
greater of themscurrent and thpeak current.

- BATT= 100%Ah: example of thectualstate of the percentage of battery regea

The value 100%Ah is obtained from the measurement of the charge current and the time takemgéo rechar

The number indicates the recharge value as a percentage according to the capacity of the baitezyl amal to the
guantity of charge used dugrbattery operation.

The system automatically remains in rapid charging for all the time needed to supply the bdtttrg gitantity of
charge lost during the discharge.

The indication "%Ah" changes to "min." (minutes) during operation in the evermhaire failure or when the battery

is discharging. In this case the numeric value refers to the remaining minutes of operatiotedaicatading to the
current supplied by the battery and to the state of charge of the battery.

NOTE:

The backup time shn is calculated according to the measurement of the discharge current present at that time, the
stored value relating to the capacity of the battery connected and the stored value relatipgrtetitage of recharge
prior to discharge. The backup tirsleown should nevertheless be considered as indicative due to the many different
factors affecting it. If considerable differences are noted between the expected value andlttimactia discharge

with constant load, the stored data relating to thehamust be checked, as must the state of the battery.

- 5=0ON: example of the message showing whether or not the audible alarm is enabled; if disabled, geeamasgas

to 5=0OFF.

6.1.1 Language setting menu (keys 1, 1)

From the keys menu, presswice toaccess the languages menu.

The following languages are available:

Italian, English, French, German, Spanish, Dutch, Swedish, Polish, Hungarian, Turkish, Czech, Rossaian and
Portuguese.

The system will show all subsequent messages usingrtgedge chosen. The selected language remains stored even
after the shutdown and restart of the system. The current language can only be changed bytheceANGBIJAGES
menu.

Use keysl and8to return to the basic menu.
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6.1.2 Measurements menus (key 2)

The measurements with two line displayadeselected from the basic menu by pressingxey

IN=100,100,100%V, 0.2Hz

101,101,101%A

expresse@s a percentagd therated value
BY=277,277,277VIn(480V)

brackets

60.1Hz Frequencyf thebypass line

/

OuUT=277,277,277VIn

Measurementf thethreevoltages neutral phasandinput Measurement of thiareeoutput phase voltagesf
frequency Thevoltageis indicakd as a percentagétherated the UPSwith theconcatenatd valuein brackets
voltage for examplel00% is equivalet to 277%.

100,100,100%A
Measurement of thiareeoutput currents The

Measurement of thiareeinput currems. Theinput currents are output currentgreexpresse@s a percentage

of therated value
100,100,100%W

Measurement of thiareeinput phase voltagesf thebypass ling Measurement of thactive output powefThe power
with theconcatenadd voltage (the average of the three values|| ir)| is expressea@s a percentagd therated power

60.1Hz Output frequency

147,147,147%Ap

Measurement of thihreepeak currentas a
percenagerelating to the threeutput phaseduring

Basic menu

operationfrom inverter.During operationfrom
bypassthemessag®©UT changes t@Y.
/[

/

A

IN=100,100,100%V; 101,101,101%A0.8Hz
BY=277,27,,277VIn (480V);60.1Hz

j

OUT= 2r7,277,277VIn(480V);100,100,100%A
100,100,100%W0.1Hz;147,147,147%#

],

BAT=xxxV; +0.0A; i=277,277,27VIn;yyyVdc
Ts=28,Tr=50,Ti=49,Th=2&

}

[OUT= 10000h; BY= 10000h; BATT= 10000se
>LnBATT= 1000; n0%Ah=100; 2@01-01
'y

BATT=xxxV  battery voltage valu

+0.0A battery currentpositivewith
Battery dischargingnegative
with batterycharging

i=277,27,27¥In inverter output voltage

yyyvdc inputinverterDC voltage

Ts=28, Tr=50, Ti=49, Th=25;
Temperaturef thesystem andof the rectifier
andinverte modules, Tb is present onlytife
external temperatutbe sensor is instait
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OUT=10000h hours of normal operatit

BY=10000h  hoursof operationfrom bypass

BATT=10000sec time spentin operation from battery

NBATT =1000 numberof timesthe batteryhas discharged
n0%Ah = 100 numberof timesthebattey has discharged

fully

2007%01-01 datastoredon first startup of the UPS
These are BTORY data, and remain storeen when the

deviceis switched off ananaynot bereset
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6.1.4 Full page Measurements and output waveforms (key 2, 7)

The full pagemeasurementand outpuioltage and currentaveform areselected by pressing key 7 from the two line
measurement menu.

Basic Menu
IN=100,100,100%V; 101,101,101%A; 60.1Hz
—Jp| BY=277,277,277VIn (480V); 60.1Hz;
> 250kVA\ 277V 3L 60Hz [15:35:55]
[[1; V L-L] L1-2 L2-3 L3-1 Hreq.
MAINS VOLTAGE 480V 480V 480V 6p.0Hz
BYPASS VOLTAGE 480V 480V 480V 0.0Hz
OUTPUT VOLTAGE 480V 480V 480V 6D [Gi¥] }
BATTERY VOLTAGE 530V
BATTERY CURRENT - 10.0A ~  ~OUT.VIA (ON)
§ 7 vi128=277, 277, 271V
OUT= 277,277,277VIn(480V); 40, 40, 40%A A123= 40% 40% 4Q%
40, 40, 40%W 60.0Hz; 57,57, 57%Ap . ﬁ%f gg%ﬁ, ggﬁpt
[(FT2T3 I [RTATARXT | A3= 601A BSABk
\d L aTVE, W, W
250kVAA 277V 3L 60Hz [15:35:55] ] Li2-Ab, A2, A3 .
S S 3 ve, AL
[2; OUT] [1 L2 L3 o AV, K2
OUTPUT LOAD 40% 40% 40% ‘ i -5- V3, A8 .
OUTPUT POWER kVA 50.0 50.0 50.0
OUTPUT POWER kW 45.0 45.0 450 [ £ [ & JSTOPEXIT]
AUTONOMY TIME 8min.
BATTERY CAPACITY 43% ####00000
SYSTEM TEMP. 21C = P> <«
OUT= 277,277,277VIn(480V); 40, 40, 40%A
40, 40, 40%W 60.0Hz; 57, 57, 51%Ap

v [ p (F 3[R H AT

OUT= 277,277,277VIn(480V); 40, 40, 40%0A
40, 40, 40%W 60.0Hz; 57, 57, 57%Ap

—Jp[250kVAA 277V 3L 60Hz [15:35:55]

[3; VL-N] L1-N L2-N L3-N Freq.
MAINS VOLTAGE 277V 277V 277V 60.0Hz
BYPASS VOLTAGE 277V 277V 277V 60.0Hz
OUTPUT VOLTAGE277V 277V 277V 60.0Hz

L1 L2 L3
OUTPUT CURRENT  60.1 60.1 60.1r=~]— P
OUTPUT IPEAK 85pk 85pk 85p

OUT= 277,277,277VIn(480V); 40, 40, 40%A
40, 40, 40%W 60.0Hz; 57, 57, 51%Ap

v ([ [8]A 4 [AX

Bat=530V; - 11A; i=277,277,277VIn;720Mdc
Ts=26,Tr=36,Ti=35;
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6.1.5 Controls Menu (key 3),

BATTERY TEST ] Menu3, 2
[ DISPLAY CONTRAST 6 ] Keys8 and 7 to increase and
ADJUSTMENT. lskts decrease the contrast.

2=BATTERY TEST4=DISPLAY CONTRAST ] Coe? v, ] Menu3. 5
)

5=PERSONALIZ. 6=BYPASS TOTAL BLOCK

INVERTER OFF/BYPASS ] Menu3, 6

Menu3, 7

Eaolats

7 TOTAL BLOCK ]

6.1.5.1 Keys menu 3, 2: battery test

indication of the calculate

backup time
2=BATTERY TEST4=DISPLAY CONTRAST BATTERY TESTFOR 8sec.
5=PERSONALIZ. 6=BYPASS 7TEOTAL BLOCK BATT= KkkV + 20A: Vbc=zzZV/: 16 min.
measuretent of battery / L battery voltag

calculated
voltage and curre

This activates the cycle to check the state of efficiency of the battery, which lasts 8 secasdseyP8eo interrupt the
test and return to the basic menu before this time has elapsed.

The battery testycle lowers the rectifier output voltage so that the battery can be evaluated with the rearstipply
load even when the power supply voltage is present.

The rectifier output voltage is only lowered if the bypass line voltage is present, in cagteirdt@ny disruption to the
output load without the support of the bypass.

The battery test cycle is activated:

- manually;

- automatically every 60 sec. after each failed test (for three times), or each time the system is
restarted;

- automatically gery 24 hours from system staup;

- automatically in invisible mode during operation without mains power supply.

At the end of each test, the alarm is activated if the voltage measured is lower than the catiitdgidhe charge

value stored and ¢hbackup time indicated are subsequently halved. A new test is performed 60 sec. after activation of
the alarm and if the result is negative the alarm is activated once again for another 60 sec.

The alarms continue to halve the charge value stored umtiktlculated battery voltage is less than the voltage actually
measured. In practice, this battery control system produces an alarm each time the batteny ieagedads than half

of the expected charge. If this alarm is on PERMANENT, it indicatedtibdattery is inefficient, the battery circuit is
interrupted, the battery disconnector has remained open or one of the protection device fusesthiggdred. If this
alarm is on TEMPORARY, it indicates a reduction in the efficiency of the batterynore frequent the alarm, the

more serious the problem.

Disabling the BATTERY TEST: press keys 3, 5: “CUSTOMIZING”, insert code 323232, with batterystasied the
code 0=02 will be shown in the basic menu of the display. To reactivate thesedtcode 323232 again.
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6.1.5.2 CUSTOMIZING

The "CUSTOMIZING" menu is accessed by means of key 5 from the COMMANE&%I;an intermediate menu will
then be displayed in which a CODE has to be entered.

g Access by CODE ensures that unauthorized persons modify the operating parameters of
equipment.

The use of the codes to modify the operation of the equipment (such as the frequency conviier, statifier
startup delay, etc.arebe made byheservice personnel.

The activated codes magdisplayed if present) with the following sequence of keys from the basic menu: 7 + 4 then
by scrolling through the alarms with keys 7 and 8.

Code present 1 = code active

The following message will be display#d: /
System Autorestarting Disabled.” =1

Option= 41, (Tot.active 1). 8=next -
Number of code ——— P ( ) ~— Next code, it

Number codes insert present

6.1.5.3 Keys menu 3, 5: CODE 436215

The code is no longer required for 2 minutes after it has previously been inserted.
The next menu can only be accessed by inserting the correct code, otherwise it returns torttembasic

[ RATED OUTPUT VOLTAGE ] menu 3, 5436215 2

- BATTERY ] menu 3, 5436215 3
3
PREALARM ] menu 3, 44362153
e ¥te s ncore rone S| 8 [ Co? | Toinsertnew code
6 AUTO-OFFVA ]  menu 3, 6436215 3
[7]
n [ OPERATION IN STANDBY-ON | menu 3, 643621, 8
BYPASSVOLTAGE RANGE |  menu 3, 5436215 7, 2
BYPASS FREQUENCY RANGE |  menu 3, 54362157, 3

2=By Volt. Range 3=By. Freq. Range MODEM ] menu 3, 54362157, 4
4=Modem 5=RS232; 6=Echo 7=Ide
RS232 ] menu 3, 54362157, 5
6 menu 3, 5436215 7, 6
( ECHC J
[ IDENTIFICATION | menu 3, 54362157, 7
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6.1.5.4 RATED OUTPUT VOLTAGE.

Press the following sequence of keys to access the menu: 3, 5, 436215, 2

Keys 7 and 8 can be used to decrease or increase the rated output voltage.

The value displayed is theltage between phase and neutral "VIn". The value set modifies the operation of the
inverter, during normal operation. The new output value voltage also changes the reference tresebaptable
range of the voltage at the bypass line input.

6.1.5.5 BATTERY
Press the following sequence of keys to access the menu: 3, 5, 436215, 3

/_ Code present Value set
Battery: Type=1 Capacity=15Ah
Adjustment: 2/3+ 5/6=/+10 7=8=+
Battery type __— . Modify values
capacit

On initial installation the rated capacity value of to@anected battery must be inserted; this value is usually printed on
the battery container.

battery capacity
It is important to insert the correct battery capacity value, since this value is used by théagyistem

calculate the backup time.
If not set otherwise, this value is assumed to be equal to the UPS power. e.g. at 100kVA the value set by
default is 100Ah .

Battery type = for high intensity dischargebatteries change from value 1 (normally preset for normal batteries)
to value 2; value 3s to be used for open vase batteries.

[Cyclical batteryrecharging (factory-set;|

Select type 1 or 2 and then press key 4 to display thesgpnenltage values:

End of discharg

maximum recharge curre Cyclical charge ON

value (function of value ¢ ~  Ac=xxX, Vbat.: min=xxx, Cyc.ON, max=xxx a
battery capacit Bat.type(1) 2=Cyci>OFF, ~~ Charge voltag
J \____ Modify
Battery type charge typ

Select typéd and then press key 4 to modify the voltage values reset by keys 3,4 and 7,8.

Ac=xxx, Vbat.: min=xxx, Cyc.ON, max=xxx
Bat.type(0) 2=Cy., 34+, 78+ b

IRechargingat two voltagelevels(configurable)]

This type of recharging is effected titwo current levels (EN 50272); the first phase comprises rapid charging (U1)
with limited current, while in the second phase charging is with float voltage (U2).
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NOTE: this type of recharging may be configured on site and is mainly used for specigipie batteries such
as open vase and NiCd.

For batteries of type 1, 2 or 3, press key 2 from menu a to change from cyclical charge to ehangirgvels

float voltage

Ac= xxx, Vbat.: min=xxx, ch Xxx, max=xxx
Bat.type(1) 2=Cyci>ON ,

For batteries of type Orgss key 2 from menu b to change froyelical charge to charging at two levels

Ac= xxx, Vbat.: min=xxx, ch Xxxx, max=xxx
Bat.type(0) 2=Cy.,-84+, 5/6+, F#/8+

Use keys 3,4; 5,6 and 7,8 to set the values

6.1.5.6 PRE-ALARM

Press the folbwing sequence of keys to access the menu: 3, 5, 436215, 4

Start disclarge voltag

End of discharge voltage pagarm /7
Minimum battery __ \ ___— Value se
voltage (420Vmin,480Vp,540Vs)  Pralarm 5 min.
ADJUSTMENT: 75 8=+

~—_ Modify values

Press key 1 to exit the menu. The menu above will appear with batteries of type 1, 2 or 3.

Voltage values VminVp andVs arenot fixed values but are a function of the battery discharge current, [Vp=
Vmin+5V+10*(batterycurrent A]/batterycapacity Ah]).

Keys 7 and 8 can be used to decrease or increase the time to activatetherptebre the system blocks due to end
of battery discharge. Variations in the field of 1 minute are possible from 2 to 254 minutes.

The prealarm signal is activated when the remaining calculated time is lower than {hlanmnevalue set or when the
battery vdtage is lower than the pia@arm voltage value Vp.

Pre-alarm
A wide safety margin must be provided for the use of th-alarm function, since the expected bac
time may not provide for increases in the output load power, and may not make edldorasudden,
unexpected battery defects.
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Type “0” Battery

With the battery set to type 0, the following menu is displayed:

(420Vmin,480Vp,540Vs) Prealarm : 5min
Adjustment: (4=setV), 8=+

When key 4 is pressed, the program prepdbe setting of the three voltage values.

Vbat.test: Vmin., Vp, Vs: 420, 480, 540V
Adjustment: 3+, 56+, 7-8+

Preset value
g With the three factory preset voltage values, the display panel may indicate an incorrect bage
duringdischarge.

Battery type “0” setting
The three values to be set are linked totitgery discharge regiméelationship between discharge current / battery
capacity in Ah). Example: for a 100Ah battery with a discharge current of 100&githe is 1.

< 13— I E—
_ D s s e S S e B iy S
% VS—12,2\{ % 2 1 t\\%i —
= T T~
S wemav | =l BN (3
g [
= - F7017< 0.09C
g 10 6 \ \ 2 -7 025¢C 0.05C
9 . sescsssedssccone ssse|ossine LR RN lll: .";’
> Vmin* 9 L o0.6c
(] ’
: ;
8 I g g
m ~ 3C [ 2¢ 1<
|

1 2 3 5 10 20 B0 60 2 3 5 10 20 30

4 Min pld Hr —————pj

J 90%

100% . .
° > disharge time

The three values, Vs, Vmin and Vp, are obtained from the discharge characteristic curve, soppimeanfufacturer,
relating to thebattery discharge regimé&C has been determined:

Vs start of discharge voltagé), intersection with th&-axis (battery terminal axis),
[the value must be multiply for 40, number of batteries]
Vmin  minimum voltage valueefid discharge battery ), point of intersection with the dashed curve (if this value is
lower than Vmin* set up Vmin=Vmin¢2).
[the vdue must be multiply for 40, number of batteries]

Vp battery voltage with discharge at 90% of the total t{8)e
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6.1.5.7 AUTO-OFF "VA"

Press the following sequence of keys to access the menu: 3, 5, 436215, 6:

Automatic SwitchOFF when Output < 0%VA
Adjustment:  (5=Toff,Ton) 758=+

Press key 1 to exit the menu.

Keys 7 and 8 can be used to decrease or increase the percentage threshold of the output 18&{rforGHrd-
function and switching the system to the bypass line; variations of 1pessible in the field from 0 to 99% of the
rated output load.

For shutdown with mains present, when the output power reaches < of the value set, the battevglcieamgust be >
60%.

Once this value is reached the system is deactivated.

For shutdown wh power output < value set, it must be verified that the battery capacity value is > 60%.
Shutdown is not immediate, but is delayed by the time set as the end of battery dischal@yenpfgtandard value 5
minutes); in this phase the “end of dischargegtarm” contact of the remote alarms card is switched, after this time
the output is switched to the bypass line if this voltage is present and the voltage also ressairispthe output.

The load remains switched to the bypass line while the optpuer remains lower than the "AUTOFF" value, then
the system waits for an increase in the load before effecting the automatic return to normahgperati

The “AUTO-OFF” function may be used to shut down the system during operation from battery, sirsipiitting
down the output load. In normal operation, the “AUTDBF” function may be used to reset consumption since the
power circuits are deactivated, the battery remains isolated and only the control circuits, svthgign equivalent to
a light bulb,remain active.

6.1.5.8 AUTO-OFF Timer.

Press the following sequence of keys to access the menu: 3, 5, 436215, 6, 5:

AUTO-OFF Timer: Toff >0: 0', Ton= 0: 0'
ADJUSTMENT: (5=Toff, 6=Ton) 7=, 8=+

Press key 1 to exit the menu.
The keys have the fallving functions:
- 6 to modify the value Ton
- 5 to modify the value Toff.
Toff and Ton are time values used by the systeafféatan automatic daily shutdown and restart cycle.
The timer cycle is inhibited when Toff = Ton.
When the internal clocleaches the time Toff, if the mains voltage is present and the percentage of recharge is less than
60%, only the following is displayed:

AUTO-OFF Timer: Toff= 20:00', Ton= 7:00'
H100, OUT100% BATT=50%Ah 5=0ON

The system waits until the battery rache exceeds the value of 60% before deactivating.
When the internal clock reaches the time Toff ( 20:00"), if the mains voltage is present amdethimge of recharge is
greater than 60%, or the mains voltage is not present and operation is frog tregtiollowing is displayed:

AUTO-OFF Timer: Toff= 20:00', Ton= 7:00'
H100, OUT100% OFF:4 min 5=0ON
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The "end of discharge padarm" contact for remote alarms is also switched.

In this case the system remains active for the next 4 rsinafter which the system switches onto the bypass line and
then deactivates.

There is no output voltage after deactivation.

The interval between the start of the alarm and deactivation is equal to the interval selected\bARHK.

When the internal okk reaches the time Ton ( 7:00'), if the mains voltage is present, the system automatically
reactivates and returns to normal operation.

6.1.5.9 BYPASS VOLTAGE RANGE ADJUSTMENT
Press the following sequence of keys to access the menu: 3,5,436215, 7, 2:
Press key 1 to exit the menu. Keys 7 and 8 can be used to decrease or increase the valumtage, pétbe

acceptable range for the voltage at the bypass line input, with respect to the rated output value.
With the UPS in standb®N mode, the menis as follows:

(StbyON=15%) BY.VOLTAGE RANGE = +15%
ADJUSTMENT: (5, 6+) 7=8=+

Keys 5 and 6 can be used to reduce or increase the percentage of the acceptable range ofubléalggasSTBY
ON mode.

6.1.5.10 BYPASS FREQUENCY RANGE ADJUSTMENT
Press the following sequence of keys to access the menu: 3,5,436215,7, 3:
Press any key other than 7 or 8 to exit the menu. Keys 7 and 8 can be used to decrease dnénvabases a

percentage, of the acceptaldage for the frequency at the bypass line input. The choice is between the valdés +/
and +/ 5% relative to the rated system value of 60 Hz.

6.1.5.11 MODEM

Press the following sequence of keys to access the menu: 3, 5, 436215,7, 4:

MODEM enable= 0,
ADJUSTMENT: (5=dial, 6=send) 75 8=+

Press key 1 to exit the menu.
Keys 7 and 8 can be used to decrease or increase the control value for management of the modeice Ehe
between the values of 0 to 5. The initial value is 0.

0 =the modentonnected to the RS232 port is deactivated. Terminal 20 of the RS232 connector assumes glow level
12V) (DTR signal deactivated).

NOTE the configuration MODEM=0 is essential when the modem is not used and the RS232 connectoriis used fo
connection to th remote panel.

1=signal DTR is activated (terminal 20 at +12V), the modem is enabled to reply (it should be rerdahdiexe
remote panel connected to the RS232 connector in place of the modem remains off).
2=signal DTR is activated, the modem is ng&nireply and for automatic calls.

After an "internal fault” alarm has besatfor 30 seconds, the system automatically dials the stored "DIAL" number.

When it receives the modem'’s receiving reply it sends a message made up of the UPS acronysd, t5& Niof
number, a copy of the text shown on the display, the alarm code and the date and time of transmissio
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NOTE: for correct operation, use a modem that has already been configured to recognize "HAYE@htypads
and that is able to dial the telepte number using pulses or tones as required by the telephone line that is to be used.

Example of messages sent to the modem in the event of an "INTERNAL FAULT 5" alarm.

Assuming that the settings are as follows: Modem =2, Dial=23456, Send=123456.

30 secads after the start of the persistent alarm, the system sends the modem the command:

ATD 23456

On receiving the message "CONNECT" from the modem, the system EHP8I423456
INTERNAL FAULT: 5

100, OUT=100%VA, BATT= 78%Ah, 5=ON a=00200300 12921, 13:12:28

The system then sends the sequence to close the communication:

+++ ATH

Lastly, signal DTR is also lowered for 0.5 sec.

If the telephone line is engaged or the remote modem does not reply, the system tries to eaéggaiminutes until
it manages to connect, provided that the alarm condition is still present.

3=like 2 with automatic call when any alarm is verified.

4= like 2 with automatic call only for alarm 10, and with sending of message only after the reptidroemote
modem las been acknowledged by the reception of the character "}".

This mode ensures that the receiving computer does not lose any messages.

5=like 4 with automatic call when any alarm is verified.

6.1.5.12 "DIAL /SEND" MODEM

Press the following sequence of keysatcess the menu: 3, 5, 436215,7, 4, 5 (6):

MODEM dial n.=6543210/////i/l] <=2..3=>
ADJUSTMENT: (5=dial, 6=send) 7= 8=+

Press key 1 to exit the menu.

Keys 7 and 8 can be used to decrease or increase the figure on which the cursor is positioned.

The cursor is moved by means of keys 2 and 3, and is indicated initially by the character ' .

Each number may assume values from 0 to 9, the symbol / indicates that the corresponding ifginleds d
A correct "dial" number must start with a figure fr@no 9, the setting /6543210 is ignored.

Select menu 35746 or press key 6 when menu 35745 is active to set the "send” number.

6.1.5.13 RS232
Press the following sequence of keys to access the menu: 3, 5, 436215, 7, 5:

Press key 1 to exit the menu. Ké&yand 8 for RS232 (3 and 4 for RS232) can be used to decrease or increase the
baud value for the transmission speed. The choice is between the values 1200, 2400, 4800, 9600.

6.1.5.14 ECHO.

Press the following sequence of keys to access the menu: 3621837, 6:

Press key 1 to exit the menu. Keys 7 and 8 can be used to decrease or increase the numbeahisati¢d'ECHO"
function. The number may vary from 0 to 1 to disable or enable the function. When the functaisied éme system
automatieally sends a copy message of the display with the addition of the code "a=........ " and thelatgamd time
to the RS232 output.

The message is sent for each variation in the state of the alarms (that is, any change in.code a=...
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6.1.5.15 IDENT.

Press the following sequence of keys to access the menu: 3,5, 436215, 7, 7:

Press key 1 to exit the menu. Keys 7 and 8 can be used to decrease or increase the numbéretisedtftication of

a single unit in systems with several UPS connecteditogée RS232 serial line. The basic number is 0 and may be
changed between values from 0 to 7.

6.1.5.16 OPERATION IN STANDBY-ON

Press the following sequence of keys to access the menu: 3,5,436215,8:

Stby= 2sec. Stby ON=0
Adjustment: 4=Sma.ON, -%H+ 7=8=+

Press key 1 to exit the menu. Press key 8 Stby=1 to change the UPS frbiNB©hode to STANDBYON mode.
Press key7 to change the UPS from STANBBNM mode to ONLINE mode. The switch onto the bypass line may be
immediate when “Stby = 0 min.” or delayed by means of keys 5 and 6. The backup line must be émattabdtime

set within the acceptance field before the switchover can take place (see “PERSONALIZ. BYPASS OLTAG
FIELD” menu). The setting remains stdreven during a shutdown due to a power failure. For a description of the
operation see the section “SETTING MODES".

6.1.5.17 SMART ACTIVE OPERATION

Press the following sequence of keys to access the menu: 3,5,436215,8,4:

SMART ACTIVE S. Sthy =fmin. Stby ON=1 J
Adjustment.  4=Sma.OFF, %5+ 7=,8=+

Press key 1 to exit the menu. When the Smart Active function is activated via key 4, Stby QiNlgdémetsetting
remains stored even during a shutdown due to a power failuere Eha delay of 5 minutes before transfer to SMART
ACTIVE mode. For a description of the operation see the section “SETTING MODES".

When the code is inserted the basic menu becomes:

NORMAL OPERATION SMART A.
P200, M OUT=99%VA, BATT= 100%# 5=ON

6.1.5.18 INVERTER-OFF/BYPASS
Press the following sequence of keys to access the menu: 3,6 :

Exit the menu by pressing key 8 or any other key with a sequence other than the one descriBeddsang.keys 4, 7,
2, 6, 3 in succession as showntloa display activates the command for bypass with shutdown of the inverter. The
command is executed after a few seconds’ delay to allow for cancellation. When this commane, ithadtliowing
alarm is shown on the display:

"BYPASS COMMAND ACTIVE; 8=DEACTIV. ".

To return to normal operation, including after system shutdown, the command has to be cancedissiryy ey 8, or
by sending the key code through the RS232.

NOTE To mask the command code 47263, insert code 436213 on the panel from thi&NRERB®IONS menu
(keys 3, 5). Repeat the operation to display the code again.
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6.1.5.19 TOTAL BLOCK

Press the following sequence of keys to access the menu: 3,7 :

Total System ShuOFF Command = 47263
WARNING, the Output Voltage will be OFF

Exit the menu by pressing key 8 or any other key with a sequence other than the one described herekeyeedsing

2, 6, 3 in succession as shown on the display activates the command for TOTAL BLOCK of the systerthisV
command is active, the display shaive alarm

BLOCK COMMAND ACTIVE; 8=DEACTIV.

The command is executed after a few seconds’ delay to allow for cancellation. This commantitis aceieve full
deactivation in an emergency, operating remotely via the RS232 line. To reactivate ticbosPSyitch SWBY or, if
applicable, press button 8.

NOTE: To mask the command code 47263, insert code 436213 on the panel from the PERSONALIZATIONS men
(keys 3,5). Repeat the operation to display the code.

6.1.6 "RECORDER": RECORDED EVENTS (key 4)

Pressthe following sequence of keys to access the menu: 4

message alarm stored
a=FFFF-FFFF; 2005,12,31/14:45:50 n=100

Return to the basic menu by means of key 1. Key 2 activates the submenu "RECORDED VOLTAGES
MEASUREMENTS". Keys 3, 4 and 5 ke#peir normal functions.

Key 6 activates submenu 4, 6 " RECORDED CODES" and allows the exchange of stored alarm mestage with
display of the corresponding status codes at the time of the stored event, and vice versausTiteletaallow a more
in-depth analysis by the trained personnel.

1.111 RECORDED VOLTAGES MEASUREMENTS

Press the following sequence of keys to access the menu: 4, 2, 2, 2

IN=100,100,100%V,50.0Hz; BATT=430V,+100A
BY=400V,50.0Hz1 35 OUT=400,50.0Hz,100%

The "RECORDED VOLTAGES MASUREMENTS" menu is accessed via key 2 (press 2 again to access the other
measurement menus from menu 4 "RECORDED EVENTS" or menu 4, 6 "RECORDED CODES" only. Press key 1 to
return to the basic menu immediately.

In the examplen 35(flashing) indicatethat the measurements shown refer to the state relating to recorded event
number 35. The meaning of the measurements is the same as those in menu 2.

1.1.1.2 RECORDED CODES
Press the following sequence of keys to access the menu: 4, 6

s=FFFF c=FFFF b=FFFF r=FFFF -FF the=FFFF -FF
a=FFFF-FFFF; n=100, 1992,12,31/14:45:50
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The "RECORDED CODES" menu is accessed with key 6 from menu 4 "RECORDED EVENTS" and menus 4, 2; 4, 2,
2;4,2,2,2 thatis, the recorded measurement menus. Return to the basic menu by kegahns o

Apart from key 6, the other keys have the same functions as those described for menu 4, anddke oresse lower

line also remain the same.

The upper line: s=FFFF c=FFFF b=FFFF r=FFHF i=FFFFFF, shows the internal codes recorded at the tifithe

event.

Use key 6 to return to menu 4 while keeping the current event; you can then switch severalrintes d@scription

of the event with the "stored alarm message" to the one with the internal codes.

1.1.1.3 RECORDED value on full page

The "RECORED value on full page " menu is accessed with key 4 from menu 4.

On this page, when the “stop” key is not cross marked, are shown all present measurementsarubitgsyiand the
past measurements when the “stop” key is marked.

When the “STOP” key isross marked it is possible to look to the other past value recorded by arrow keys.

NORMAL OPERATION NORMAL OPERATION
a=0000-0000 2011- 1-24/15:35: 40; a=0000-0000 2011- 1-24/15:35: 40;

$=8000 c=0000 b=0000 r=0000-00 i=0000-00 $=8000 c=0000 b=0000 r=0000-00 i=0000-00

IN=100,100,100%V; 45, 45, 45%A; 60.2H

N

IN=100,100,100%V; 45, 45, 45%A; 60.2H

N

BY=277,277,277VIn (480V);60.0Hz; BY=277,277,277VIn (480V);60.0Hz;
OUT= 277,277,277VIn(480V); 50, 50, 509/ OUT= 277,277,277VIn(480V); 50, 50, 509
40, 40, 40%W 60.0Hz; 57, 57, 57%Ap 40, 40, 40%W 60.0Hz; 57, 57, 57%Ap
Bat=530V; - 11A; i=277,277,277VIn;720Vdf Bat=530V; - 11A; i=277,277,277VIn;720Vdf
Ts=26,Tr=36,Ti=35; Ts=26,Tr=36,Ti=35;
LTI |(STOPJEXIT LIt (3 13 11 EeegEXIT

This key switch to the page showing the message and codes of 4 past evénsspasdible to look to the other
past events by arrow keys.

NORMAL OPERATION $=8000 c=0000 b=0000 r=0000-08 i=0000-00
a=0000-0000 2011- 1-24/13:35: 0;n120 a=0000-0000 2011- 1-24/13:35: 0;n1R0
BYPASS LINE VOLTAGE FAIL or SWBY|OFF $=8000 c=0000 b=3C20 r=0000-08 i=0000;00
a=0400-0000 2011-1-24/13:5:5;n119 a=0400-0000 2011- 1-24/13: 5: 5;n119
PREALARM, LOW BATTERY VOLTAGE $=8000 c=0000 b=0000 r=F881-00 i=0000400
a=1C00-0000 2011-1-24/13:1: 3;n118 a=1C00-0000 2011- 1-24/13: 1: 3;n118
MAIN LINE VOLTAGE FAIL or SWIN ORF $=8000 c=0000 b=0000 r=F881-00 i=0000400
a=1800-0000 2011-1-24/12:1:1;n117 a=1800-0000 2011- 1-24/12: 1: 1;n117
NORMAL OPERATION $=8000 c=0000 b=0000 r=0000-08 i=0000-00
a=0000-0000 2011-1-24/11: 4:18;n116 a=0000-0000 2011- 1-24/11: 4:18;n116
(I8 8 NEII6J[ JEXIT (£ [8 [8IETIL6 1 JEXIT

(KT This key switch to page with all codes and measurements displayed of 1 event.
The key “6” switch from code with message line to full lines code.
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6.1.7 DISABLING THE AUDIBLE ALARM (key 5)

Press the following sequence of keys to access the menu: 5

During operation from the basic menu, the operator can permanently disabenable the audible alarm (buzzer) by
pressing key 5. "5=ON" is shown in the basic menu when thblawdarm is enabled and "5=OFF" when the audible
alarm is disabled. Key 5 in other menus may only be used to disable the sound, when no ottves Aneatinvisaged
for this key. The command is stored even during a shutdown due to a power failure.

6.1.8 "CLOCK": DATE/TIME (key 6)

Press the following sequence of keys to access the menu: 6

The "DATE/TIME" menu is accessed via key 6 from the basic menu.

The display shows the current contents of the internal calendar and clock with the following format:

DATE/TIME = ymd/h = years, months, days / hours, minutes, seconds.

The contents can be modified via the menu by inserting the personalization code 436215. Thisa&iodeactive for

2 minutes after it has been inserted.

The next menu can only be acagbby inserting the correct code, otherwise the system returns to the basic menu.
Press key?, 3, 4, 5 or 6 to select which value to change.

DATE/TIME = Xmg/h = 2003 12 31/24:60'60
ADJUSTMENT: 7= 8=+

In this case the year’s valugto be changed; the flashing symbol X superimposed over the letter shows which field has
been selected. Press keys 7 or 8 to decrease or increase the selected value by one unit;refsaayptner keys to
exit the menu.

6.1.9 "ARROW DOWN'": Internal Codes, firmware ver.(key 7)

Press the following sequence of keys to access the menu: 7

s=FFFF c=FFFF b=FFFF r=FFFF -FF i=FFFF -FF
a=FFFF -FFFF; INTERNAL CODES; ver.10......

The "INTERNAL CODES" menu is accessed from the basic menu vid Keye codes mresented provide
information on the operating status of the UPS and about system firmware version. This infosneéhby the
service personnel.

Pushing more key 7 it is shown the page with information about other firmware version, serial andseevice
telephone number.

200kVA 277V 3L 60Hz [15:3

System: Ver.= 28, rev= 1, ck=A40¢
Panel: Ver.= 01, rev= 1, ck=B23f
DSP: Ver.=3333, rev= 0, ck=1ABC
Serial N.= ML36AP183410001
Dial Tel.= 0201010101010

NORMAL OPERATION
U200AA OUT= 40%VA, Batt= 35

EXIT
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7  Parallel (OPTIONAL)
7.1  UPS in parallel configuration

7.1.1 Introduction

UPS’swith parallel optiorfitted may be connected in a parallel configuration to increase both the reliability of the
power supply to the loadhd the available output power. Up to 8 UPS’s can be paieiected. It is recommended
to connect units of the same power.

The load that can be applied to a system with several

units connected in parallel may be greater than the

load that can bsuppliedby a singleunit, thanks to

automatic load sharing. Tmeaximumreliability is

achievedwvhenthe total power of the system with one

unit OFFremains greater than the required power.

This condition can be achieved by always adding a

redundant uni(N+1).

Redundant unit meandPSwith morethan the

minimum number of elements required to power the

load, so that if a faulty unit is automatically excluded,

ratedpower is still supplied. The UPS'’s connected in

parallel arananagedy alogic boardwhich ensues

the interchange of information. The information is

exchanged between the UPS’s via a cable connecting

them in a loop. The looponnection provides

redundancy in theetworkconnection cable

(communication in the cables between the individual

units). This is the most reliable means of connecting

the UPS and also allows the “hot” insertion or

disconnection of a UPS. Each UPS has its own controller that continuously communicates withdtsystém so as
to guarantee the operation of the system. Thiedednsmits the signals from a “Master” UPS to the other “Slaves”
using an opticalljsolated system in order to keep the control systems electrically isolated from each other.cThe logi
operate so thahe first unitactivated becomes the “Master” ankes controlbof all “Slave” units In the event of a fault
in the “Master” unit, control is immediately switched to a “Slave” which then becomes the “Masteréurrent
system provides basic operation, each unit having its own battery. The systemaustpimezedby inserta code on
the display panel) with all the units connected to a single battery.

Note: For parallel system greater than 1+1 redundant, it's recommended to install the wrap arassdvaigch. This
is to assuréhe correct maintenance.
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7.2  Electrical system set-up

If the UPS’s are required to be configured as “parallel” units in fiblElpperation requires to install and connect one
parallel card and one parallel signal card inside the unit.

Read the instictions carefully before carrying out installation. All maintenance operations insi
UPS must be carried out only by trained personnel.

inverter must beswitched off before operations After disconnecting the mains lines and the DC
power, authorized personnel shall wait at least 10 minutes for capacitors bleedfdfefore
servicing inside to the UPS.

7.2.1 Input

The instructions seen in the first part of the manual for a single UPS remain valid; each ub& prosécted with
equivalent fuses or switche

7.2.2 Ground Fault

It is recommended that a Ground FaCilticuit Interrupter (GEI) is implemented for safetyin order to avoidalse
interventionssystemswith several paralletonnectedinitsmust have a singl@FClinsertedupstreanof the system
as shown in figure B.
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7.2.3 Emergency power off device (EPO)

When severalinitsare connected in parallel, the EPO command must be sent to all UPS’s simultaneously, as shown in
the figure below:

UPS 8 UPS 2 UPS 1

aee aee a?

a- EPO terminal board on the UPS

b- EPO switch with auxiliary contacts (not provided).

7

X

The button must have the same number of auxiliary contacts as the number of parallel UPS'’s. Eaakt bB&e the
jumper on the EPO terminals removed and the wires from the auxiliary contact of thentwstoe connected instead
of the jumpersection5.5.

The contact must be normally closed with the button in the rest position and be opened wheortlie fnetssed.
Installation of the EPO switch must be made with the URBsed off.

7.2.4  External maintenance bypass and output switch cabinet

The External Maintenance Bypass should be installed in accordance with the manual for the Eatetenhivte
Bypass Cabinefhe auxiliary contaest of the external SWMB and of the ®MT shall be connected to the board of
each UPS in parallel, as depicted in the diagram below.

Note: MASTER HRUL serieshave input terminalor acquiring the status of aux contacts) galvaltydsolated from
the internal circuits of the UPS. This widlsult in to besufficienta single aux contact electrical connection of the
External switch brought to each UPS of the parallel system.
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The auxiliary contactsf SWOUT EXT and SWMB EXT must be connectederminall1ontheboard #B2145 (aux
signals insulation)The purpose of this board is to galvanically isolate the internal circuits of UPS, so that,ah case
parallel of UPS, one auxiliary contact of the external switch is sufficient to be acquiaédh®/UPS in parallel.

For safe removathe UPSmust placeanto bypass, clasg SWMB EXT, opeing SWIN EXT and SWOUT EXT and
disconnedhg the UPS.

Aux Contact SWOUT EXT mudieN.O. as thepower contactsvhile auxcontactsSWMB EXT must beN.C., in the
opposite positiof power contacts

Note:
X 300kVA+500kVA: Auxiliary switch of SWMB EXT opensimultaneously when closingpower contacts
X 400kVA/500kVA: Auxiliary switch of SWOUT EXTopenssimultaneously when openingpower contacts
x 300kVA only: Auxiliary switch of SWOUT EXTopensn advance when openingpower contacts

7.3  Mains, and load connections.
All the information contained in the section “Mains, load and battery connections”ZBgigerelation to the UPS
remains valid with the additioof the information set out below.

7.3.1 UPS AC input / output power connection
Refer to the Electrical Connections (Sect®rof this manual for information on how to size the cablegfmh UPS

Parallel connect the UPS as follows:

- Connect the mainsower supply phases L1, L2, L3, N to tmrespondingnput phases of each UPS L1, L2, L3, and
N

- Connect the load phases L1, L2, L3, N todberespondingoutput phases of each UPS L1, L2, L3, and N.

MAINS (A)
| The figure shows an example of three unitnemted in parallel.
A) Mains power supply line
al a2 a3 B) UPS input termin_als
C) UPS output terminals
IN (B) IN (B) IN (B) D) Load

UPS1 UPS2 UPS3
(a1, a2, a3, c1, c2, c3) length of cables (see below)

OUT (C) OUT (C) OUT (C)

cl c2 c3

Length of cablesule of thumb
The sum of the lengths of the mains power supply and output must be the same for all units. W
& reference to the above drawing, these must be:  al+cl = a2+c2 = a3+c3
a = length of input line cables
¢ = length of output line cables
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The length of cablerule of thuml must also bfollowed with separate mains power lines: the lengtr
the cables of the bypass line + output line must be the same between all tbendB&ed in parallel.
Lack of compliance with this rulef thumbmay cause a current imbalance between the UPS’s when t
load is powered through the bypass line.

An overload on the bypass line of one UMB result in awearing oubf the components dhat line, both

internal and external to the UPS.

7.4  Connection of signals

The signals of several parallel UPS’s are connected in a closed loop configuration; if theojmepeidat any point,
either due to a fault or for maintenance, operation ofystemshall not fail and the systerkeep goingo operate
normaly, as will be shown repeatedbglow.

The UPS’s are connected through the “signals Rad=dapter”
parallel card, located in the lower part of the UPS (in the area f
signal and comand connections as shown in the section on
SIGNALS and REMOTE COMMANDS).

- RJ45flat-adapter signals parallel card.

Note: The UPS may be provided with one of two versions of the parallel card which differ in the typebfused
(type 1 ortype 2). The difference between the two switches is the position of the control lever.

J1 RJ45 type connector
J2 RJ45 type connector

Swi start position connector siddtype 1) LED side (type 2)
Cont position LED side (type 1) connector side (type 2)
LED on SWistat position

off SW1Cont position
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Insertion and removal with UPS's operating (hot swap)

The hot insertion and removal of the UPS can only take plage fyistem is configured with tiRJ45 female/RJ45
female shielded adaptor cablgas shown in the figures below).

The hot insertion and removal of the UPS makes technical support easier and improves the ddlthlgilgystem.
With this procedure it inot necessary to shut down all the UPS’s in order to add or remove a unit.

Hot insertion and removal can only be done on systems comprising UPS’s with the following clsticacteri
The UPS system must be prearranged with a distribution panel (for panverations)

The UPS system must be prearranged with a RJ45 female/RJ45 female shielded adaptor cable édotvjthothie
UPS) All the UPS'’s in the system must have the same firmware version.

Example of hot insertion

UPS1 UPS 2 A) UPS parallel cable typRJ45
B) RJ45 female/RJ45 female
— 0 shielded adaptor cablgPS
—E"@ Ei B BYPASS CABLE
A
R LN

Il - Insert the new UPS (power
UPS 1 UPS 2 UPS 3 connections in the distribution
| panel) and keep it switched off.

- UPS 3: SW1 cont position.

o | U7 Il - Remove adaptor B and insert
the new UPS instead of the
adaptor

UPS 1 UPS 2 UPS 3
Now switch on UPS 3 (the added

UPS).

With the lever of SW1 in the start position in one UPS only and the lever in the cont positibtherotiers, check
that all the UPS’s are operating normally and that the system is sharing the output p
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Example of hot removal

With hot removal, it is not necessary to shut down all the UPSs of the system in order to remove one

UPS 1 UPS 2 UPS 3
I —_gz —_g —3
i ] i
UPS 1 UPS 2 UPS 3
I ]
I [
{] EI—I
UPS 1 UPS 2
I 0 —=
\l. I B
A N
A o Joo

A) UPS parallel cable typeJ45
B) RJ45 female/RJ45 female
shielded adaptor cabl¢gPS
BYPASS CABLE

NOTE: if the UPSo0 be removed
has SW1 in the start position, one
of the other UPS’s (UPS 1 or
UPS2) must be in the start
position.

One UPS in the system must
have SW1 in the start position
and LED ON.

| - Shut down the UPS (3) that is
to be removed. Remove the
signal @bles of the UPS to be
removed.

I, lll - Connect the RJ45
female/RJ45 female shielded
adaptor cable (not provided)
between cables A.

Check that all the UPS are operating normally and that the system is sharing the output power.
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Firmware update
All the paralle-connected UPS’s must have the same firmware version. Press key 7 from the ba:
on the display panel to display the firmware version installed.
@ For the expansion of an existing system, check that the system has the same firnsicar@as¢he new
UPS. Consult the factory if firmware versions are diffesent

Using the cable with two RJ45 terminals provided with each WP 3rfake the connections as shown below:

Single UPS configured in parallel

If it is required to use a UPS thtaas been configured as a parallel unit on its own, the signal card must be
jumpered with the cable provided as shown below.

UPS PARALLEL CABLE

RJ45 typeconnector
RJ45flat-adapter signal parallel card
LED on

SW1 in start position

mooOw>

Two UPS in parallel

D UPS1 LED on, UPS2 LED off
E SWI1 in start position on UPS1, SW1 in cont position on UPS2

Note: 2 RJ45 cables are required despite redundancy. System will not start up unless 2 cablabeate in
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Three UPS in parallel

D UPS1LEDon, UPS2LED off, UPS3 LED off
E SW1in start position on UPS1, SWo1 in cont position on UPS2 and UPS3

Note: 3 RJ45 cables are required despite redundancy. System will not start up unless 3 cablabeate in

To add other parallel UPS’s, 8PS PARALLEL CABLE” must be added for each new UPS connected

The signal connection must not be removed when one UPS is shut down
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7.5  Start-up procedure

Before starting up the whole system for thstftime, some tests have to be performed to check that the UPS’s are
connected to each other correctly.

A) Open all the switches and disconnects on the UPS’s (SWIN, SWOUT and SViiN#Ijfand on the battery
cabinets.

B) Start up UPSL1 by closing SWIISWBY and SWOUT. After a few moments, messages on the UPS status will start
to scroll across the first line of the display panel. This will include the following messageamgdghedbattery
connection:

Low Bat Charge or Close FBAT

- The voltage presentbwveen the corresponding input and output terminald (L1.2-L.2, etc.) of each UPS is <5Vac.
If it isn’t, check that the UPS’s are connected to each other correctly.
- Once the test is completed

D) Close SWIN, SWBY on all the other UPS'’s.

E) Check thatlathe parallelconnected UPS’s are on.

Close the circuit breaker/disconnect on the battery cakonly when the following message is |
longer shownon the first line of the display panel:
Wait: DO NOT connect the BATTERY

FOR OPERATION WITH A SNGLE BATTERY ONLY
Check the letter “X” on the second line of the display p.
Example: “UPS type”, “X” OUT=YYY%VA, BATT=YYY%Ah, 5=ON(or OFF)
Note: the UPS with a capital “X” (B or P) is the MASTER unit
& The “X” on the MASTER unit may be:

% X= B, the parallel battery code has already been inserted.
Only the battery capacity value has to be inserted (see below).

% X= P the parallel battery code must be inserted by pressing keys 3, 5 in sequence on the gontrol

panel and the code 467123 (repeat the saqeesice to disable the parallel).

The UPS’s connected to the one in which the code is inserted will be automatically configurehl tteoug
parallel cable (the letter “b” will be displayed on all the UPS'’s).
This configures the value of the battery capacit only; this value must be inserted on the MASTER
UPS, which will send the information to the other units via the signal cable.

Only for MASTER HP UL with SWMB option fitted:

F) On UPS1 select the transfer of the system on bypass line, by insert coomuhsilay panel, before closing
SWMB.

G) Close SWMB of UPS 1 (the bypass LED on UPS1 will flash waniéssteady on the other UPS’s), then open switch
SWMB againand retransfer the system on inverter side by inserting command on display\Maited. fev seconds

then check that the UPS1 returns to “NORMAL OPERATION”". Repeaptioisedurdor the other units connected.

If this check is positive, close SWOUT on all the units.

H) At the end of the statp phase, all the UPS’s must be in the “NORMAL GREION” condition.
I) Wait approx.one minute from the insertion of the last UPS, then check that with the load not connected the outpu

power indicated by each unit is <3%.

L) Connect the load to the output, wait approx. one minute and then chettietpatver shared between the various
units is within £2%.
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7.6  Maintenance bypass on the whole system

The sequences of operations to place the systemaimenancéypass are described below. The procedsied
depenebn the initial state:

- All the UPSare in NORMAL OPERATION
procedure a) the power supplied to the load is not interrupted in any, way

- All the UPS are in BAD BYPASS VOLTAGE or SWBY OR#ith the bypass line
procedure b) the power supplied to the load is interrupted
(this operation shdd thereforebe used only if absolutely necessary).

Procedure a)

The bypass line is present and frequency and vcarewithin range
display panel indicateSSORMAL OPERATION.

On display panel, set the command for transfer the load on bypass |

Close all the switches SWMB (the control logic automatically disables the inverter)

Open all the switches on the UPS (SWIN, SWOUT, SWBY and the battery cabinet circuit
breaker/disconnect) and keep only SWMBa{ntenancéypassswitch) closed. The carol panel remains
off.

NOTE: whenthe operations indicatedbaveare performedpersonnel must wait at leaeh minutes for the
capacitors to discharge bef@ervicinginside of the UPS

wh e

In this situation any disturbance (such as a blackout) on thesreapply line will have an effect on the load
(since the batteriemredisconnectedh thisstate).
Procedure b)

The bypass linis out of the ranc; the following message showr on the displa
panel:
BAD BYPASS VOLTAGE or SWBY OFF and the gree&D 1 will flash

1. Open all the switches on the UPS (SWIN, SWOUT, SWad the battery cabinet circuit
breaker/disconnect). The control panel will remain off.

2. Before closing switches SWMB and connecting the loads, ensure that both the frequency gaaf/olta
the mains supply are sufficient to power the connected loads.

NOTE: whenthe operations indicated abosee performegdpersonnel must wait at least ten minutes for the

capacitors to discharge bef@ervicinginside of the UPS

After servicing resartthe UPS by following the instructions in the section on STAFPTPROCEDURE (see pag@)

and then open SWMB (if closed).
The UPS will return to NORMAL OPERATION.
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7.7  Operating modes

UPS units connected in parallel shdre boad current.

In a system with several UPS’s connected in parallel, there is a single MASTER unit and the gemnétiséne
SLAVES. The UPS’s are adixactly the same and the MASTER is chosen ongparthe MASTER unit is shown on
the display panel by the capital letter “P” (or “B” in the case of a single battery). The MASTER ANG units may
exchange roles. If a unit goes out of service, e.gtaaa inverter fault, it will automatically be excluded. The load at
this point is shared between the units that are still active. If the total load power exceegsititg of the remaining
UPS’s, the system logic switches all the units, includindRg that was excluded, onto the bypass line.

All the information contained in the section on “operating modes” (B&dén relation to the UPS remains valid with
the addition of the information set out below

ON LINE OPERATION

The message: “NORMAL OPERATION” is shown on the display panel of each UPS and the letter “P” impibears
bottom lefthand corner near the indication of the model. This letter is in upper case if the equipmenton st
MASTER, while a lower case character is displayed if the UPS is a SLAVE.

STAND-BY ON OPERATION

Sharing the load between the UPS’s is linked to the length of the cables, and the rules orhtbétlemgbnnections
indicated in the section “connections” mbefollowed. In the event of a mains power failure, the load is supported by
all of the parallelconnected UPS's.

STAND-BY OFF OPERATION
In this mode, if there is a mains power outage, the UPS’s share the load equally; the loadasneat with he mains
present.

STABILIZER WITHOUT BATTERY OPERATION
In this mode, the units share the load equally. Without a battery each unit is only a powerramaditioa UPS.

BATTERY OPERATION

One battery for each UPS

Each unit draws the energy from its obattery. At the end of its backup time each UPS excludes itself. The load
remains unpowered if the duration of the mains outage is greater than the backup time of thgsteinolé\then the
mains power is restored the system will restart automaticalgh B®S recharges its own battery.

One battery for all the UPS's.

Each unit draws the energy from the common battery. At the end of the backup time, the wholexxysties itself.
The load remains unpowered if the duration of the mains outage is ghaaténe backup time of the whole system.
When the mains power is restored the system will restart automatically. Each UPS recharges thebedtanio

OVERLOAD

Also in this mode, the devices share the overload equally.

If the load applied to the systeBnot reduced, the whole system will switch onto the bypass line. When the overload is
removed, all the units will automatically return to normal operation. If the overload persistsehoivtriggers the

external protection devices located at theSUlput on the bypass line. In this case the load would remain unpowered.
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Example of parallel operation
The instructions shown below refer to a system with three UPS's, but are valid for more comptes. syste
Let us assumtne UPS’s are in the followg state:

]

]

]

A

UPS STATUS

1) Normal operation, Master unit
2) Normal operation, Slave unit
3) Normal operation, Slave unit

A - UPS PARALLEL CABLE typeRJ45
1, 2, 3- Parallelconnected UPS's

If the signal cable between UPS’s 1 and 3 is open (UPS RRARIACABLE type RJ45.

1

]

1

W X

All the UPS'’s supply power to the load.

UPS STATUS

1) Normal operation, Master unit with message
“Parallel signal cable fault” appears on the panel
2) Normal operation, Slave units with message
“Parallel signal cable fault” on the panel

3) Normal operation, Slave unitstivmessage
“Parallel signal cable fault” on the panel

Note: in this situation the load is powered correctly.

Let us assume that the signal cables between UPS’s 1,3 and 2,3 are opened.

]

]

]
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UPS STATUS

1) Normaloperation, Master unit with message
“Parallel signal cable fault” on the panel

2) Normal operation, Slave units with message
“Parallel signal cable fault” on the panel

3) Disconnected (TLI open, SCRs off), Slave
units with message “INTERNAL FAULT 10"
onthe panel

NOTE: In this situation the load is only powered
correctly by UPS’s 1 and 2.

To restore the broken signal cable, first the UPS
with the message “INTERNAL FAULT 10” on
the panel has to be shut down.
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8 Maintenance

The uninterruptible povr systen is designed and produced to last a long, even in the most seve
service conditions. It should be remembérediever that this ielectronicpower equipment, which
requiresoutinemaintenance Moreover, some components have a limited ldéesand as such must be
periodically checked and replaced should conditions so dictate: in particular the batteries, dnel fan
some casetheelectrolytic @pacitos. It is therefore recommended to implemeptarammed
: maintenancgerformed byspecalizedservicepersonnebuthorized by the manufacturer
Our Technical Suppoiteamwill be pleasedo recommendiifferentoptions forroutinemaintenance.

routine maintenance(to be carried out by trainedervicepersonnel and with doors closed)
The folowing operations (which must be done with to®rs closed) should be carried out periodically (e.g. once a
month, or more frequently in particularly difficult environmental conditions):

- Ensure that the air intake slots (located on the front door ahd back of the cabinet) and the
output grilles located on the top of the cabinet are clean;

- Ensure that the UPS is working properly (the message “NORMAL OPERATION” will appear on
the display panel). If an alarm message is displayed, check the meatiagriartual before
contacting the technical support service;

- Perform a battery testa the display panel.

Maintenance inside the UP3r@ined servicepersonnel only)

Maintenance inside the UPS may only be carried c trainec service personne. The UPS is
designed to power the load when it is disconnected fromm#ires power supply
High voltage is present inside the UPS even when th@ains power supply and the battery have been
disconnected

After disconnecting thenains power supply and the l&it cabinetfrainedservice personnehust wait &leastten
minutes for the capacitors to dischalmdoreservicinginside of the equipment.

routine maintenance for batteries (trained personnel only)

The system automatically controls the efficiencyha batteries every 24 hours, and sounds an alarm when the
efficiency is lower than that calculateatcording to the stored capacity value (See pape
The lifespan of the batteries is linked to the operating temperatdite #&me number of charge and discharge cytles
battery has experienced.
The capacity is not constant, but increases after some charge and discharge cycles; it thecorestainfor several
hundreds of cycles before decreasing permanently.
Prevenive maintenance of the battery entails:

- keeping the operity temperature within the range2# - 25°C;

- performing two or three discharge and charge cycles during the first month of use;

- carrying out this operation every six months after the first mdntisen
Since the batteries are a source of energy, opening the luatbetiy breaker/disconnedoes not eliminate the voltage
inside the battgrcabinet DO NOT TRY TO ACCESS THE INSIDE OF THE BATTERY CABINET. THERE ARE
ALWAYS DANGEROUS VOLTAGES AROUNDTHE BATTERIES. If the batteries are thought to be faulty in any
way, please contad RPStechnical support

If the batteries need to be replaced, this must be donspecialized technicie. The replaced parts mt
be sent to a specialized compdar disposal by means of recycling. Batteries are classified by law ag
“toxic waste”.
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9 General characteristics

UPS models 300kVA 500kVA
MECHANICAL DATA

Width (inches [mm]) 59 [1500]
Width (inches [mm]) TCE version * 74,80 [1900]
Height (inches [mm]) 74,80 [1900]
Depth / height (inches [mm]) 39.70 [1000]
Ventilation Air Forced
Noise at 1m from front (0+100% 72
load)(dBA)

UL Standard 1778 5" edition
CUL to CSA C22.2
UL 60950-1
Applicable Standards National Electrical Code (NFPA-70)
FCC Part 15 Subpart J Class A
EN 62040-1; EN 62040-2 (C3); IEC / EN 62040-3

X Version including Top Cable Entoabinet

UPS models 300kVA 500kVA

INPUT RECTIFIER

Rated voltage 480Vac 3-phase
Rated voltage tolerance (%), with -10%, +10% (100% load)
battery recharge, depending on the load -20%, +10% (85% load)
percentage -30%, +10% (75% load)
-40%, +10% (65% load)
Input frequency tolerance from 45 to 65Hz
Rated current (480 V) [A] 361A 481A 601A
Rated power (480 V)-(kVA) 320 425 484
Maximum current at full load and with
battery recharging 433A 640A 640A
[Al
Power factor at rated voltage (480 V)
and battery charge from 25% to 100% >0.99
of the load

Current Harmonic Distortion (THDi)
(with mains distortion <1%)

Load from 75% to 100 % "

load at 50 % <5

load at 25 % <8
Progressive start of rectifier (Power from 0 to 125 seconds (configurable)
Walk-in)
Delay of progressive start of rectifier from 0 to 125 seconds (configurable)

(Power Walk-in delay timer))
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UPS models

INTERMEDIATE D.C. CIRCUIT

N. cells (Lead acid batteries) [N]
Rated battery voltage V]

9.1.1.1.1.1.1.1 Float charge (20°C) with
cyclical charge not

active **
Battery type 1 or2 V]
3 [V]
0 [Vl

9.1.1.1.1.1.1.2 Boost charge

*%

Battery type 1 or2 V]
3 [Vl
0 [Vl

9.1.1.1.1.1.1.3 End of discharge (20°C)

*%

Battery type 12-3 V]

0 [V
Max Vdc
[Vl
Ripple voltage with recharged battery
[%]
Max recharge current
[A]

Full load
Load 90%
Load 80%

Load ”

** See 1.7 and 1.14.5
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300kVA 500kVA

240 (40 x 12Vdc battery)
480

542 (2,26V/cells-default)
528 (2,2 V/cells-default)
2+2,5 Vlcells programmable

562 (2,34 V/cells - default)
576 (2,40 V/cells - default)
2+2,5 Vlcells programmable

For Ibatt = 0+Ah rated value 432+395
For Ibatt>Ah rated value 384

375+456 programmable

600
Approx. 0
60 150 100
115 225 190
165 300 285
210 360 360
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UPS models 300kVA 500kVA

INVERTER

Rated power Pf 0.9 (kVA) inductive
Active power Pf 1 (kW)

Rated power reduction factor (kVA/KW)
for Pf =0.8/0.9 capacitive

Rated voltage
Rated frequency
Rated voltage adjustment field

Static variation
Dynamic variation
Recovery time within = 1%

Non- linear load capability
Voltage distortion with linear load
Voltage distortion with non- linear load

Stability of frequency with Inverter
synchronized with the bypass mains

Stability of frequency with Inverter not
synchronized with the bypass mains

Speed of frequency variation

Dissymmetry of the phase voltages
with balanced and unbalanced load

Voltage phase shift with balanced and
unbalanced load

Overload with reference to the rated
power three phase

single phase
Short circuit current
Phase / Phase
Phase / Neutral
Inverter efficiency (%)
Normal mode heat rejection (BTU/Hr)
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300 400 500
300 400 450

0,95/1 0,85/0,89

480Vac 3-phase + N
60Hz
+5% -10%
+ 1%
+ 5%

20ms
Conforms to standard IEC 62040-3, class 1

Conform to standard IEC 62040-3 annex E
1% (typical), 2% (max)
< 3%

+ 2% (adjustable from * 1% to + 6% from control panel)

+ 0.05%

1Hz/sec

120 + 1 °el
110% for 60min , 125% for 10min , 150% for 1min

200% for 7 second

180% for 1 second with current limiting
300% for 1 second with current limiting
95%
78,410

58,800 98,000
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UPS models 300kVA 500kVA

BYPASS
Rated voltage
Rated voltage tolerance
Rated frequency
Frequency tolerance
Switching onto bypass with
synchronized Inverter (UPS in “Normal
Mode”)
Switching onto bypass with Inverter out
of sync (UPS in “Normal Mode”)
Switching from bypass to Inverter (UPS
in “Stand-by On mode”)
Delay in transfer onto Inverter after
switching onto bypass
Power overload capacity of the bypass
line (kVA)
Short circuit capacity of the bypass line
(x rated current)
1 second
500 ms
200 ms
100 ms
10 ms
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480Vac 3-phase + N
*+ 15% (adjustable from = 10% to + 25% from control panel)
60Hz
+ 2% (adjustable upto + 6% from control panel)

Approx Oms

20ms
from 2 to 5ms
4 sec

110 % for 60 minutes, 125 % for 10 minutes, 150 % for 1 minute

12 10 7
14 11 8
16 12 9
18 14 10
25 20 15
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10 Appendix A Alarm messages

Below is a list of the alarm megges that are shown on the first line of the display panel, the “A=" column shows the
number that is also displayed on the right in the lower row .

EVENT MESSAGE

NORMAL OPERATION

INTERFERENCESON
BYPASS LNE

MANUAL BYPASS, SWMB
ON

BYPASS LINE VOLT. FAIL
or SWBY,FSCR OFF

MAIN LINE VOLTAGE FAIL
or SNVIN OFF

PREALARM, LOW
BATTERY VOLTAGE

LOW BATTERY CHARGE or
CLOSE 3vB

LOW INPUT VOLTAGE or
OUTPUT OVERLOAD[W]

OUTPUT OVERLOAD

BYPASS FAR OUTPUT VA
< AUTO-OFF VALUE

10  INTERNAL FAULT :

11

TEMPORARY BYPASS,
WAIT

BYPASS FOR OUTPUT

12

OVERLOAD
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ALARMS
DESCRIPTION

No Alarms are present

Alarm present when there is interference on the bypass line, such as
peaks or harmonic distortion, while the voltage and frequency are correct.
WARNING: in this case the inverter GUT OF SYNCwith the bypass line;

if the bypass is forced witSWMB, with the remote commands or from the
panel, the load may undergo a sudden variation in voltage.

The mechanical bypass switch SWMB is closed, thus preventing tF
from returning to normal operation. The loag@vered directly from the
input and will remain unpowered if there is a mains failure.

The UPS does not recognize the bypass fiecause it isutof rangeor
because SWBY is open,

The power supply voltage is not correct, the load is powered with the ¢
stored by the battery. This alarm is present if one of the following conditions
occus:

- the supply voltage or frequenoythe rectifier power supply line @ut of
range(see characteristics)

- SWIN is open,

- rectifier fault

Alarm present if the residual backup time is lower than the time set for the
pre-alarm (the factorget value is 5 minutes).

A BATTERY TEST performed by the UPS logic with the mains power st
present detected a battery voltage lower than the value calculated (see
BATTERY TEST menu paggl).

Alarm present if one of the following conditions occ

- the power supply voltage in input is insufficient to power the load (see
general characteristics);

- the active power [W] of the output load is greater than the rated value.

This indicates that the required load power, which is supplied by the in

is greater than the allowed rated power, thus the value indicated, expressed as
a percentage %VA, exceeds the value of 100%. The same alarm is also
activated when the peédad current exceeds the maximum value allowed.
When this alarm is present the load must be reduced, otherwise the system
will automatically transfer to the bypass line within a time that is inversely
proportional to the value of the overload.

This message is present when the load power in %VA is lower th

"AUTO-OFF" value set (see paé). The %VA value for AUTGOFF is

factoryset at zero (thus the alarm condition carbeothecked).

Alarm codes used by customer service.

This indicates that the load is powered from the bypass line and the sy

in the condition prior to the automatic return tomaf operation with power
supplied from the inverter. This temporary operation may take place, as an
example, during the stamp phase or while waiting for the return to inverter
after a bypass due to overload.

This indicates that the load is powered from the bypass line and is great

the rated value; the value indicated on the panel, expressed as a percentage
%VA, exceeds the value of 100%.

The load must be reduced to prevent damage to the UPS.

The load must beeduced in order to return to NORMAL OPERATION. Wait

a few minutes to allow cooling (e.g. the time for the return to NORMAL
OPERATION is 60s if the load goes down to 50%, and 8 minutes if it goes
down to 75%).

OMLMHTM30RUENUA



13

14

15

16

17

18

19

20

21

22

23
24
25
26
27
28

29

30

31

32

BYPASS COMMAND
ACTIVE; 8=COMMAND
OFF

REMOTE BYPASS
COMMAND: ACTIVE

OVERTEMPERATURE or
FAN FAILURE

INSULATION
LOSS

INPUT VOLTAGE
SEQUENCE NOT OK

OUTPUT OFF, CLOSI
SWOUT OR SWMB

SYSTEM OFF COMMAND
ACTIVE; 8=COMMAND OFF

REMOTE SYSTEM OFF
COMMAND: ACTIVE

MEMORY CHANGED:
CODE=

TIMER OFFACTIVE

SYSTEMOFF

BATTERY TEST ACTIVE
Parallel Cable FAUT
Fuse FAULT

Battery discharge Falil

NOT USED

High battery
temperature

Slave UPS off by rectifier ¢
SWIN OFF

Fan FAULT

Parallel Redund. los High unit
power

page 82/84

Alarm present when the system has been deactivated and switched

bypass, by means of a specific command inserted via the keyboard. The command
remains stored also during shutdown due to a mains power supply failure. The
system does not return to nual operation when the mains power supply is

restored if the block has been set intentionally and not deactivated.

Alarm present when the system has been deactivated and switched «

bypass, by the command ajgpl with the "signals and remote commands"
connector.

The command is not stored, and the system returns to normal operation when the
command is cancelled, provided there is a power supply voltage.

Alarm when one of tt internal temperatures on the system card, the in\
power modules, the rectifier power modules or the transformers has exceeded the
maximum value allowed.
This may be caused by:

- operation in an environment where the temperature isigho

- afault in the fans.
Indicates that a signal of “insulation loss” has been received from an e
device
Indicates that the sequence of the phases at pass line input is not corre
It is normally sufficient to switch any two phases over in order to obtain normal
operation.
Alarm when there is no output voltage because SWOUT and SWMB ar
open at the same time.
Alarm present when the command for total shutdown from the panel or tf
the RS232 connection, COMMAND STORED, has been initiated. The system
executes the shutdown command with a few seconds’ delay to aliow f
cancellation. The command remains stored even during shutdown due to a power
outage. When the power supply is restored, the system does not return to normal
operation if the block that has been intentionally set is not deactivated; to
deactivate it clas SWBY or, if required, press 8.
Same as the previous alarm, with command present from the "RENV
connector.

Code 1 the memory has been changed and the operating fers have returne

to standard values.

If non-standard values were previously set, these must be personalized again.
Switch the display off and then on again in order to remove the alarm.

NOTE: codes other than 1 may be displayed temporarily during vasalige to
personalization, but this does not affect normal operation.

Alarm when the daily timer set for the control of the automatic shutdow
restart cycles starts operating (p&@g Thevalues of Toff and Ton are factery
set to zero (thus the timer condition is disabled).

The system is OFF therefore the output load is not feed
The battery test is operating

There is a fault in the parallel signals cable.

Some optional fuses are blown

The optional battery discharging test failed.

Alarm number not used.

The battery temperature is over the limit.

In a system with common battery the inverter was switched off because th
stage failed or switched off.

Failure in some fans (available only when installed the fan alarm option)

In a parallel system, the redundancy is has been lost because the out
power is high.
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33

34

35

36

37

38

39

40

41

42

43

44

45

46

Parallel Redund. lost:élund.
unit OFF

Brake circuit fail

Brake circuit Overload
Rectifier switched OFF b
Remote command

WAIT starting: NOT connect
the BATTERY

UPS SERVICE

BATTERY SERVICE

Battery charge < set lev
[Ah%)]

Input switchOFF
INSULATION LOSE

A.C.

INSULATION LOSS
D.C.

Motor Gererator parallel moc
(rem.com)"

Overtemperature On Bypass
line transf.

Inverters OFF
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In a parallel system, the redundancy is has been lost because the operating units

are less than the set number of units.

The optional brake circuit has a failure

The optional brake circuit has an overload
The input converter stage is switched off by a remote command.

The input converter is starting, it needs to wait before coimgettte battery
The unit operation time exceeded the set time to require service.

The battery operation time exceeded the set time to require service.

The system is waiting to start in normal operation, after a complete k
discharging, because the battery is not charged above the requirement.

The external optional input switch is OFF.

The external optional ac imput insulation checking device, detected 1
insulation lossing.

The external optional dc output insulation checking device, detected the ac.
insulation lossing.

Optional operation

Optional signal coming from an external transformer insert in the input bypass
line

The inverters are commanded to be OFF feanexternal command
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11 Appendix B - Optional remote commands

Technical support personnel may modify the COMMAND that can executed from the standard “INV.OB#’ rem
input or from the optional remote input/output card.

[ Name [ Descripion ______________________| Typicalapp lication

Battery charge
inhibition

Inhibition of
synchronization
with backup
mains

Battery
disconnector
contact

Standby ON

Battery test

Battery test
(with rectifier on)

Manual battery
charging

Activation of
block on Bypass

Inhibition of

block on bypass

Inverter ON/OFF

Redctifier off

Disables the recharging of the battery, keeping
recharge current to a minimum, independently of the
load. This is done with the contact kept closed; if
reopened, the command is cancelled.

Disables the use of the bypass line anc
synchronization of the inverter. In the event of an
overloador fault, the UPS blocks and the load remair
unpoweredThis is done with the contact kept closed;
reopened, the command is cancelled.

Activates the battery discharging or disconnected a

When there is a generatchis allows
its output power to be used only to
supply the load and not also to
recharge the battery.

To be used when the frequency of
generator or of the backup mains is
highly unstable and it is thus
preferred tanhibit the
synchronization of the inverter.

To be used to indicate the opening of a battery switc| Displays the status of the battery

located external to the URSclosed contact must be
provided wherthe external switch is opened.

Forces the selection of the UPS Stan@y operation.
This is done with the contact kept closed; if reopene:

the command is cancelled.

Starts the automatic battery test when the UPS

normal operation.

Any autamatic battery test underway is terminated
immediatelyThis is achieved by switching the contac:

from open to closed.

Starts the manual battery test that continues until a
block command is reced or until the full discharge o
the battery. Terminates any manual battery test

underway.

This is achieved by switching the contact from open |

closed.

Starts the “single first time recharg

Terminates the first time charging underwakis is
achieved by switchindné contact from open to closed

Bypass command by means of blocking the inverter
result of switching onto the bypass line.

NOTE: The command is only executed if the bypass
line ispresent with correct valueshis is achieved by
switching the contact from open to closed.

Resets the bypass comme

This is achieved by switching the contact from open |

closed.

UNCONDITIONAL inverter block command (tt
command is executed even if theradgsbypass line).
The UPS only switches onto bypass if the bypass lini
present (otherwise the load remains unpowered).
This is done with the contact kept closed; if reopene:

the command is cancelled.

UNCONDITIONAL rectifier block: commanc
This is done with the contact kept closed; if reopene:

the command is cancelled.
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disconnector.

To be used when the load n
support mains interference or
frequency variations and it is thus
preferred to improve system
efficiency. The load is powered if
there is a mains power failure.

Checks state of the battery.

Checks state of the batte

NOTE: During this test the rectifier
remains on with output voltage low
in order to allow the supply of
current by the battery and to prevent
inverter shutdown after battery
discharge.

Activates manual remote battery
charging

Load unpowered in the event o
mains outage.

To be used for nouwritical loads, the
battery does not discharge during a
mains power failure

Cancels the previous action and
disables the inverter block.

Load unpowered in the event of a
mains outage.

To be used for nosritical loads, the
battery does not discharge during a
mains power failure.

Shuts down the rectifier dn
discharges the battery.
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