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Thank you for choosing our product

Staco Energyis highly specialized in the development and production of uninterruppibleer systems
(UPS. The UPSs of this series arehigh quality products, carefully designed and manufactured to ensure
optimum performance

Applicability
This manual applies to the following models:

FLU-65-00

65 kVA, 480 V input, 480 V output, 60 Hz, configured aswyee ordeltad el t a (see bel ow) ;

replaced with an alternate two character designator thatteteinstalled options as described in the order
documentation.

FLU-80-00

80 kVA, 480 V input, 480 V output, 60 Hz, configured aswipee ordeltad el t a ( see bel ow) ;

replaced with an alternate two character designator that denotes instaltats @s described in the order
documentation.

FLU-100-00

100 kVA, 480 V input, 480 V output, 60 Hz, configured aswmye ordeltad el t a ( see bel ow)
replaced with an alternate two character designator that denotes installed optiongibsddesthe order
documentation.

FLU-12500

125 kVA, 480 V input, 480 V output, 60 Hz, configured asmye ordeltad el t a ( see bel ow)
replaced with an alternate two character designator that denotes installed options as describeden the o
documentation.

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

Safety Warnings

IMPORTANT SAFETY INSTRUCTIONS
SAVE THESE INSTRUCTIONS

This manual contas important instruction®or Models6580,100,125kVA FIRSTLINE UP$atshouldbe
followedduring 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 INSTRUCTIONS

a. Do not use outdoors.

b. Do not route wiring across or near 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 acid ilexp
on skin or in eyes, flush acid with fresh water and contact a physician immediately.
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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 hlie manufacturer may cause an unsafe
condition.

g. Do not use this equipment for other than intended use.

DANGER

This UPS contains LETHAL VOLTAGESAII repairs and service should be performed by
AUTHORIZED SERVICE PERSONNEL ONLY. There are NO UER SERVICEABLE
PARTSinside the UPS

WARNING

To reduce the risk of fire or electric shock, install this UPS in a temperature and
humidity controlled,indoor environment, free of conductigentaminats. Do not operate
nearwateror excessive humity (95% maximum).

Input and output overcurrentprotection and disconnect switches must ®vided by
others.

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

CAUTION

Batteries can prsent a risk of electricahock or burn from high short circuit current.
Observe proper precautions. Servicing should be performed by qualified service personnel
knowledgeable of diteries and required precautions. Keep unautbdripersonnel away

from bdteries.

>

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

Properdisposalof batterieds required. Refeto yourlocal codesfor disposal requirements.

Never dispose dfatteriedn afire

I& Definition of fioperatoro and fispecializedt ec hni ci an|

The professionafigure responsible foaccessingthe equipmenfor ordinary maintenangaurposess defined
with thetermoperator.
This definition covers personnehat knowthe operathg andmaintenance procedures fie equipmentand
thathave been
1. Trained tooperde in accordance witlthe safety standard relating to the dangersthat may arise
where electrical voltagis present
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2. Trainedto use PersonaProtectiveEquipmentandto carry outbast first aid

The professional figure responsible for thestallation and starup of the equipment, and for any
extraordinary maintenangis definedwith thetermspecializedechnician
This definition covers personnel that, in additiorthie requirementssted above for a generaperatoy must
alsa
1. Havebeensuitablytrained by the manufacturesstheir representtive.
2. Be aware ofinstallation assembly repair and service proceduresand have aspecific technical
qualification
3. Must have a background of technidedining or specifictraining relating to theprocedurs for the
safeuse andmaintenancef theequipment

Emergency interventions

Thefollowing informationis of agenerahatue.
First aid interventions

Companyregulations and traditional procedud®uld be followedor any first aid intervention that may be
required

Fire fighting measures

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

2. If exposed to heat or fire, some produatsy release toxic fumes into the
atmophere. Alwaysuse a respirator when extinguishing a fire.

Symbols used in the manual

=%

In this manual, some operations are shown by graphic symbols to aleradee t@ the dangerous nature of
the operations:

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

Caution
This symbol indicates some importarformation which must be read with care.

Risk of Explosion

Note

Ground Connection

Electrostatic Sensitive Device

POSRPBP

It is recommended to read this part of the manual.
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Protective equipment to be worn
No maintenance operations must carried out on the device without wearing the Personal Protective
Equipment (PPE) described below.

Personnel involved in the installation or maintenance of the equipment must not wear clothes with wid
sleeves or laces, belts, bracelets or other itdaismay be dangerous, especially if they are metallic. Long
hair must 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 PPE must
selected and sizeatcording to the nature of the hazard (particularly electrical) posed by the equipment.

11"

Protective eyewear

Use: always

Protective clothing

Accident prevention footwear
Use: always

Use: always

Helmet

Use: When there are suspended loads

O

Work gloves

Use: always

GENERAL PRECAUTIONS

manual carefully before installation. For information on usingWRS the manual should be ke

2 This manual contains detailed instructions for the use, installatidnstarup of theUPS Read the
close at had and consulted before carrying out any operation oddkiee

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 circonoestdoe used for

any purposes other than those envisaged, or in any other ways than those described in this manual. Any

interventions should be carried out in accordance with the criteria and time-framesdescribed in this

manual

No reproduction of any part of this manual, even partial, is permitted withouautteorizationof Staco
Energy Products CompanyTlhe Staco Energy Products Companyeserves the right to modify the product
described herein, in order to improve it, at any time without notice
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Layout

UPS 65-80KVA FRONT VIEW
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SWIN: Input power switch
SWOUT: Satic switch output
SWMB: Mechanical bypass switch
SWBY: Static switch bypass input

See single line diagram (page) I@r switch functios.
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UPS 100-125kVA FRONT VIEW
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Switch cover panel
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SWIN: Input power switch
SWOUT: Static switch output
SWMB: Mechanicabypass switch
SWBY: Static switch bypass input

See single line diagram (page) I@r switch furctions.
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2. Preliminary operations

2.1 Removing the packaging and positioning the device

On delivery, the packaging must be inspected to ensure that it is whole and that it has not been crushed or
dented. Check in particular that neither of the two impads$tees devices on the packaging is red; if one of
themis red; follow the instructions on the packaging.

The essential details of the device are provided on the shipping document. The marking, weight and
dimensions of the various items making up the pagkst are shown.

Check the state of the device by means of a visual inspection of both the inside and the outside. Any dents
seen mean that it has suffered ke during shipping, which could compromise the normal operation of the
device.

During inspetion, you may notice that a flat cable is left unconnected from one of the Circuit Cards on the
back of the inner front doorThe reason for this is as follows: The UPS is supplied with the paralleling
controls as standard, but the UPS is shipped wighféiziture disabled. Disablement is due to one end of a flat
cable being left unconnecte@ne end of this cable connects to J2 of the System Card (a printed wiring board
assembly with "2032" in the part numbef)he end that is left unconnected needbéaconnected to J3 on

the paralleling Card ("2034" in the part number) if parallel operation is dedirtds cable is connected, the

UPS will not operate without the modular cables connected between the UPS units that are to be paralleled.
That is, BD NOT connect this cable for standalone @pamnallel) operation.

2.2 Storage

In the following situations:
- installation not immediately after delivery;
- deinstallation and storage while awaiting relocation,

Placethe device in covered premises that ardqmied 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 (-25t0+ 75 °Q
Relative humidity: 30-95 % max.

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

The list of material provided may vary depending on the order specifications. As a general rule, the packaging
should include thedflowing: this manual, the installation drawirthe warrantyandeventualaccessories.

2.3 Handling

The equipment must only be handled by adequately trained personnel. It can be unloaded from the vehicle
and put into place by lifting the box or the wood#atk to which the equipment is seed with a forklift

truck. A fork-lift truck should be used for the permanent positioning of the equipment, in accordance with the
instructions provided below.
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1 Insert the forks of the forkft truck in the lower parof the device, from the front or back, and
ensure that they stick out abdi2 incheson the other side.
2 Secure the device to therk-lift before moving it.

Risk of overturning
In order to avoid the risk of the device overturning, ensure thafiitrily secured to the forkift truck
by means of appropriate ropes before moving it.

When being moved the cabinet should be handled with stxksor drops can damage it. Once in
position, remove the packaging carefully in order not to scratctietviee.
The packaging should be removed as follows:

1. Cutthe bands

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

3. Installation environment

The UPS and the battery cabinehave been designed for indodnstallation. The choice of premises for
installation should comply with the poirgst out below.

3.1 Ambient conditions:

e ensurethat the floor can supporthe weight of the FIRSTLINE and of any battery cabinethat
may be used

e avoid dusty environmen{she indoor area must be free of conductive contaminations)
e avoid narrow environments that could hindermal maintenance operations
e avoid placing the device in areas expbsedirect sunlight or heat
¢ ensure that the ambient temperature conforms to tluanviab:
- minimum operating temperature: +32°F (0 °Q)
- maximumtemperaturdor 8 hoursa day: +104°F (+ 40°C)
- averagetemperatue for 24 hours +95°F (+ 35°C)

3.2 Dimensions of the premises

For the mechanical dimensiorsf the cabinets refer to thefi | SYTALLATION DRAWINGSO suppliedwith
the UPSandwith the battery cabinetf present. hiesedrawingsprovidethefollowing dat:

e thepositionof theholesin thebaseto securéghedevice to the floor, if applicabje

e aview of thefloor supportfor the sizingof astructure to raisehecabinet if applicable

e thepositionof cable entry

e theposition of thefanson thetop of the UPS for the positioningof a structurdo conwey the
warm airdischarged byhe equipmenbutsidethe premises, if applidale;
theinput, outputandbatterycablessection
o thepowerdissipaed bythe equipment{kW).

3.3  Cooling of the premises
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Therecommerded operating temperaturéor the lifetime of theUPSand of thebatteriesis betweer20 and
25°C. The lifespanof the battery depends on the operating temperature;

with an operating temperatuigcrease fron20°Cto 30°C, the lifespan of - T
the batteriesis halved

A heat dissipation system is required to keabp temperatureof the
premisesousingthe equipment withithefield 20-25°C

The heatdissipaion neededor the correct operationf the UPSis brought
about bythe air currentmade bythe fanslocated insidehe UPS (forced
convection and bythe air aroundthe side panelgnatural convection

In order to ensureproper air circulation and therefore the correct ﬂ/
operation of the UPSneasuresnust be taken during installation to avoid—=—___—

any obstructions tthe free circulatiorf air. These includéhe following

e Ensurea distace of at leasR4 inchesfrom the cding, so as not to 7/J
hinderair extraction = ~
e Leave a free space of at led6tinchesat thefront of theequipmento
ensure botlihe circulationof the air and installation and maintenance
operations

—

e With natural convectiorthe thermal loadis dissipaed to the outside
throughthe walls; thus acabinetplacedagainst a walbr in a hollow /j/V

dissipdes less hedahan one locateth a freeenvironment
Thefollowing rule must beobserved
Leaveat leastone of thethreeside walls free right, left or back
e Thebottomsidekick panelamust not be mountefdr installationsvherecabinetsareplaced side by side

3.4  Air change for battery premises

The premiseshousingthe battery cabinetmusthave sufficient aicirculationto ensure thathe concentréion
of hydrogenissuedduringbattel chargingis keptbelowthe dangedimit.

The air change inthe premisesshould preferbly be provided by natural ventilation, otherwise by forced

ventilation

The standardEN 502722 for air changeenvisageghat the minimum openingmust satisfy the following
equation
A=28xQ=28xmM5xnxlgas x C10 (1/109cm?]

where A = freeopening for aiintakeandoutet
Q= flow of airto be removedm3/h]
n = numberof batteryelements

C10= batterycapaciy over10 hours[Ah]
Igas= currentthatproduce gas [mA//Ah]
In accordance witthe standard Igas= 1 VRLA type battey (*)
(*) for openvase or nickel batteriescontact the batterymanufacturer
Whentheequation is applietbr 240 element40 battery hermeticallysealedeadbatteries

A =336x C10/ 103 [cm?]

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

The air intake and outlemust be positoned toensurethe best possiblecirculationn for example
- aperturs on opposte walls,
- a minimum distancef 6 ft. whenthey areon thesamewall.
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4. Electrical Connections

ACCESSING THE UPS TERMINALS

>

e bbbk B bBPbEB

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 and load connection switches (SWIN, SWBY, SWOUT and
SWMB) 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 inserted into the terminal labelled PE. The UPS must operate with the grounding 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 cannot 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
Ensure correct polarity battery connections

The DC input requires a disconnect means which is provided in each Staco supplied battery
cabinet ordered with this unit. Battery cabinet models are FLU-BAT-200-1-480-B, FLU-BAT-
200-2-480-B AND FLU-BAT-300-2-480-B.

AC and DC cables and cable lugs are to be provided by others as part of the UPS installation

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 to the Power Connection terminals diagrams later in
this section for details concerning configuration of the neutral to ground bond.
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4.1  UPS in single configuration
The UPS is designed work as Single inpt Unit or as Mial input Unit.

Schematic diagran®ingle input Unit

o/c
SWMB
l—o/c
SWBY
IP+N+G* -== 3IP+N+G*
AC Input SWIN — v v SWOUT AC Qutput

- UPS

DC Input| 2W+G
Note:
. AC and DC cables provided by others.

Cable lugs provided by others.
BATTERY  EXTERNAL

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

Schematic diagranbual input Unit

c/c
SWMB
3P+N+G*
l—c/c
AC Bypass Input SWBY
3P+G === 3P+N+G*
AC Input SWIN o v v SWOUT AC Output
DC Input| 2W+G
Note:
. AC and DC cables provided by others.

Cabile lugs provided by others.
BATTERY  EXTERNAL

BATTERY CABINET * For wye-wye configeration.
In delta-delta configeration,
N is not connected.
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4.1.1 Cable Entry
The cables can enter in the URS8nh the bottom or from the top with the optional (Top Entry Cabinet)

Proceed as follows in ord&y open the UPS

Open the door

Remove the switch cover panel

Removethe bottomcable entry cover plates

Drill or punch conduit holes thecoverplates

Route the power cable through the bottom ®UHPS terminals in base to yaonfiguration (see the
next paragraphs)

Power Battery | ==

Cable Entry Power AC Cable

Entry

External Control
Cable Entry FRONT

UPS Bottom View

Cable entry cover
plates

REAR
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4.1.2 Connection of Power Cables for Single input Unit

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

UPS65-80kVA Power connection Terminals

o
Q =1 @ =1 (o] i = (o]l i L
Q] ° o o [@® ° o oo o o [g

T Ton il o
J=e 00 [d=e 00 = 00
o o o@@o o oo o o@
T ® Y 1 o Pl T o T

I

|

1©) @L

© [ 1] L@

%) O

M@

O

o)
()

© o o 0@
©o o 0@
© o o 0@

Load Output
e C
e B

e A

Battery Input Ejji ©

Neutral

o]
°o[o o]
Y c—)
—)
C
—)
)
—
—
—)
—)
a—)
—)
—)

+ -
Output

4 U000 -

= Bond

= | Neutral Input

Mains / Bypass

Input
e C
e B
e A

Note: For the Input, Output and Battery connections, respect the order from the top to bottom, or right to left,
as described in the boxes. The | abel mar ked ANO prese

The singleinput is a factory default configuration. Do not remove the bypass jumpéie input phase
connections are made using bolts to one of the three holes in the bus bar. Do not loosen the bolts that attach
the bus bar.

Bond: The UPS is providewith a separate bus bar that connects the Neutral Output to the frame Ground for
delta input connection. This is required to meet NEC grounding code for separately derived neutrals. When a
Neutral is provided in a Wye configured input connection theblansnust be removed.

Once installation has been completed inside the equipment, put the switch cover panel back and close the
door.
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UPS 100125kVA Power connection Terminals

O | lmlmls o mimlm, L
000 |+ 000

I I
o} o}
AR IEH ] =1l -
© ST = = =5
. % —<|0 —
) T:—‘ ‘I@'
= Ej O
===
O

ololo O

O

@)

o l— Load Output
[ ]

O

[¢]

Battery Input —h T ®

Z>W0

(o o]
>
>
(G
(G

2
>
()
T —
(G
o

’

Ground [U

- E@UU UUU[BOUUUUUUUM o] =

Mains / Bypass Neutral Input
Input
e C
e B
e A

Note: For the Input, Output and Battery connens, respect the order from the top to bottonright to left
as described in the boxes. The | abel mar ked ANO pr e:

The singlemain isafactory default configuration. Do not remove the bypass jumper.
Bond: The UPS is provided withseeparate bular that connestthe Neutral Output to the frame Ground for
delta input connectiorThis is required to meet NEC grounding code for separately derived neutrals. When a

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

Once installation has been completed inside the equipmpetithe switch cover pandlackand close the
door.
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4.1.3 Connection of Power Cables for Dual input Unit

Connect the input, output and batteryleakio the terminals as shown in the figure below:

UPS65-80kVA Power connection Terminals

Q =! @ = (o] (i 1 [o] M1 t
@ ° ) o@@o o o@@c o o [@
d=e 00y [U=e g0 |U=e 01
[;0 Q O@@O o 0@@0 (=] O@

T ® W J T o 01 1T [ 1

g Remove the
° Bypasslumpers
® 7
© @
[<] )
©
O
o | Load Output
o= o] - C
= T e B
0 Q e A
Battery Input
+ -
7Tk B e
— — ﬂ Output
==
0 Bond
] L Neutral Input
Mains Input
e C Bypass Input
° B N C
° A N B
e A

Remove the jumpers present between the SWIN and SWIB¥. input phase connections attach using bolts
through the holethat were preiously used to attach the bus bars. The main (rectifier) inpotasedon the

left and the bypass input is on the rigithe neutral input comes from the bypass source; no neutral is to run
from the rectifier input source, although the rectifier seurist be a grounded wye.

Note: For the Input, Output and Battery connections, respect the order from the top to bottom, or right to left
asdescribed in the boxes. The | abel mar ked ANO present

Bond: TheUPS is provided with a separate bus bar that connects the Neutral Output to the frame Ground for
delta input connection. This is required to meet NEC grounding code for separately derived neutrals. When a
Neutral is provided in a Wye configured input nection the bus bar must be removed.

Once installation has been completed inside the equipment, replace the switch cover panel and close the door.
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UPS 100125kVA Power connection Terminals

O Hmﬂmﬂm@ Hmﬂmﬂm@
o L]0 | JLJL
B

sRRCIEIE

—|

Remove the
H [o] H [o] BypassJumpers

o Py

1 T
© f — ©
| R
11 ©
° 0
1©] 9] o
B o ™ | Load Output
e) e C
e B
Battery Input cﬂi © e A
+ - fl © op ° N
SEE BUILLN [0 0
© [+
1— SRR [0 1S I
Ground UUUU UUU U
— Bypassinput
Mains Input A B C
e C
e B
e A = | Neutral Input

Remove the jumpers @sent betwaethe SWIN and SWBY.

Note: For the Input, Output and Battery connections, respect the order from the top to, bottigint to left
asdescribed in the boxes. The | abel mar ked MmHedd prese
neutral ipput comes from the bypass source; no neutral is to be run from the rectifier input source, although

the rectifier source must be a grounded wye.

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

Once installation has been completed inside the equipmelatcegihe switch cover panel and close the door.
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4.2  Minimum Wire Size Requirements

Input (for single input unit)
s Phase and Neutral Conductor Ground Wire
models

65 kVA 1 6 AWG
80 kVA 2/0 6 AWG
100 kVA 3/0 6 AWG
125 kVA 250 kemil 4 AWG

Rectifier Input (for dual input unit only)
Phase Conductor Ground Wire
models

65 kVA 1 6 AWG
80 kVA 2/0 6 AWG
100 kVA 3/0 6 AWG
125 kVA 250 kemil 4 AWG

Bypass Input (for dual input unit only)
o Phase and Neutral Conductor Ground Wire
models

65 kVA 2 6 AWG
80 kVA 1/0 6 AWG
100 kVA 2/0 6 AWG
125 kVA 4/0 or 250 kcmil 4 AWG

Output

65 kVA 2 6 AWG
80 kVA 1/0 6 AWG
100 kVA 2/0 6 AWG
125 kVA 4/0 or 250 kemil 4 AWG

Battery

65 kVA 3/0 6 AWG
80 kVA 4/0 6 AWG
100 kVA 300 kemil 6 AWG
125 kVA 400 kemil 4 AWG
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ratings applied to NEC Code Table 316. Code mg require a larger AWG size than shown
this table because of temperature, number of conductors in the conduit, or long servic
Follow local requirementsBranch circuit protection must be provided for the input circuits as
of the installaion.

i CAUTION: Use at least 75C rated copper wire Minimum wire size is based on full loa

Recommended cable lugs
Bolt Size Thomas & Betts Connectors

6 AWG 54136

5/16 4 AWG 54140
1/0 54109

2/0 54110

4/0 54112

250 kemil 54172

2/0 54160

3/8 300 kemil 54114
400 kemil 54116

Per NEC article 30@Q0(2), allthreephase 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 phase conductor and one
ground conductodf two neutral conductors or an oversized neutral conductor are to be installed, check the
size of the conduit needed to accommodate the extra wire or size and use that conduit size in place of the
conduit size listed. Conduit sizes can be chosen from N&tile C1, type letters RHH, RHW, RH®/ TW,

THW, THHW, THW-2.
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4.3 External Over Current Protection device and terminals

protection with maximum auent rating per the tabldelow, in accordance with the Nation:

j CAUTION to reduce the risk of fire, connect only to a circuit provided with branch ci
Electrical CodeANSI/NFPA 70.

Input (for single input unit)

mlgz;s OCP Current OCP Device rating Bolt Size (in.)
89A

65 kVA 78.2A 111.3A 125A 5/16
80 kVA 96.3A 109A 136.3A 150A 5/16
100 kVA 120.3A 136A 170A 175A 5/16
125 kVA 150.4A 160A 200A 200A 5/16

OCP= OverCurrent Protection Devigenust be rated for branch circuit protection.

Rectifier Input (for dual input unit)

mL:JZSI . Nominal Current OCP Current OCP Device rating Bolt Size (in)
78A 90A

65 kVA 112.5A 125A 5/16
80 kVA 94A 109A 136.3A 150A 5/16
100 kVA 118A 136A 170A 175A 5/16
125 kVA 147A 160A 200A 200A 5/16

Bypass Input (for dual input unit)

m%lzg’ls Nominal Current OCP Current OCP Device rating Bolt Size (in)

65 kVA 78.2A 97.8A 100A 5/16
80 kVA 96.3A 120.4A 125A 5/16
100 kVA 120A 150A 150A 5/16
125 kVA 150.4A 188A 200A 5/16

Nominal Current Bolt Size (in)
models

65 kVA 78.2A 5/16
80 kVA 96.3A 5/16
100 kVA 120.3A 5/16
125 kVA 150.4A 5/16

wire may be used for load wiring if rated load current is not needed and the appropriate

CAUTION Output circuit protection requiremeist determined by distribution circuitSmaller
& protection is applied. Output circuit protection must be provided as a part of the installation.
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Battery

65 kVA 127@480Vdc 159.5A@400.8Vdc 160A

80 kVA 156A@480Vdc 196.4A@400.8Vdc 200A 3/8
100 kVA 195A@480Vdc 235.8A@400.8Vdc 250A 3/8
125 kVA 244A@480Vdc 294.8A@400.8vdc 300A 3/8

& CAUTION: Input and output circuit protection must be providedobyersas part of the UP¢
installation. (Refer teection 4.3)

& NOTE: Cablesand lugs are not supplied.

Torque specifications

Bolt Size Torque Load

5/16 10 Ibf-ft 13.5Nm
3/8 22 Ibf-ft 30 Nm
Y 37 Ibf-ft 50 Nm

4.3.1 Differential (GFI)

If the UPS protection against electric shock usedifferential current devic€Ground Fault Interruptgrit
will have to have the following characteristics:

- Sensitivity 300mA

- Sensitive direct current and unidirectional components (class A or class B)

- Insensitive to transient current pulses

- Delay greatethan or equal to 0.1 s.
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neutral
In the standard version withoahisolaion transformer on thbypasdine, the neutral from the main
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 WYE-WYE)

When operating in the presence of maspply, a differential breake(GFI) installed on the inputwill
interveneasthe output circuit is not isolated from the input circuit.

When operating withut mainssupply (from battery) the input differential breakeiill intervene only if it is
able to switch as a result of leakage current witloytvoltage at its poles (for example a differenbiedaker
with an auxiliary relay is not suitablefloweverit is possible to instathdditionaldifferential breakersn the
outputof the UPS possibly coordinated with thosa the input.

4.3.2 Backfeed protection

The UPSis providedwith aredundanteviceto preventvoltagebackfeed ontheinput linedue to arinternal
fault. This protection devicevorks by switching oftheinverterif the currentflow is faulty, thereby causing
voltage backfeedn thebypassline during operationfrom theinverter.If the fault occurs when th&PSis
operatng from thebattey, theloadwill not be powered

Thecontrol logicallows the function of the relay to beconfigured, for examplefor the backfeed alarm and
thenthefreevoltagecontactcanbe used to contrahetriggering of aswitchlocated on th&JPS input

4.3.3 Emergency power off device (EPO)

The UPS has aBPO (Emergency Power Off) function.
In the event of an emergency using this function the Blifis down the rectifier, werter, static switch and
completely disconnesthe power totheload

The Output circui of the UPS should not be considered safdess the UPS is Off and the input power
source to the UPS has been removed by opening the input disconnecs déngteare external to the UPS
including the battery.

This function can be activated from thetton(under a hinged clear plastiovel) on the control panel or by
aremote contactThis button must be depressed and held down until the UPS shuts down.

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

UPS

a? a- EPOterminal boardocatedon theUPS
b- EPOswitch (ot provided.

4
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On theUPS the jumperon theEPO terminalsnust be removedand the wires from the auxiliary contact of
the button must be connectiedplaceof thejumper.
The contactmustbe closedwith the buttonin the respositionandmust operwhenthe buttonis pressed

4.4 Mains, load and battery connections

Input line without neutral

A transformermust be inserted either on the mains supply line or onkygassline (as shown in the
drawings)if the load requirsaneutral

Schematic diagran8ingle power line without neutral from the source

oo

SWMB

——o"o

SWBY

3P+G i § 3PN+G 1 o oV =7 [~ ) ’_” 3P+N+G
; % AC Input L SWIN — AY Y] SWOUT AC Output
A Y —
DC Input| 2W+G
A Note:
= AC and DC cables provided by others.
BATTERY  EXTERNAL Cable lugs provided by others.
BATTERY CABINET

Schematic diagranMain power supply and separate bypass without neutrafrom the source

3P+G § g 3P+N+G
p——O" o2
§ g AC Bypass Input SWBY |
A Y 3P+G o n, === ||y . _[ 3P+N+G
AC Input SWIN == AY) | swourt ] AC Output

s UPS

DC Input | 2W+G

A Note:

AC and DC cables provided by others.

BATTERY  EXTERNAL Cable lugs provided by others.
BATTERY CABINET

Battery connections
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& The Battery connection should be made in accordance with the manual for the battery, cabinet
document number 003576. This manual covers battery model numbers FRAT-200-1-480-B,
Flu-BAT-200-2-480-B AND FLU-BAT-300-2-480-B

4.5 Connection of signals and remote commands

In order toaccess the interface cardepenthe door andremovethe protection panesecuredwith screws
(K) as showrin thedrawing

[ T N I Dy I Dy I |
z wm @
583 8¢ % tx g
56 S ° Qm =
m m m < ]
- B N
A- PARALLEL
B- EPO emergency power off contiol
C- REMOTE COMMANDS AND ALARMS

D- RS2322

E- RS2321

F- SLOT 2 (aux)

G- SLOT 1 (main)

H- REMOTE ALARMS (optiona)

I- REMOTE ALARMS (optiona)

L- MODEM (optiona) or MULTI 1/O (optiona)
M- INTERFACE TERMINAL CONNECTOR

N- UGS (optiona) °

cleo]

Torque specifications for terminal blocks on customer interface board
AWG Wire size range Torque Load

#22 -12AWG 4.41bf-ft 6 Nm

4.5.1 Parallel (optional)

-A- To be usedor the connectionof UPSE in a parallelconfiguration Seethe chapterfiparallel version on page
41
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4.5.2 REMOTE COMMANDS, ALARMS AND EPO
-C- Thecardis equipped wittaterminal boardvith 14 positions

POWER SUPPLY 1 power supph12Vdc80mA (max.)[pins 10 and11];

ALARMS 3 potentialfree changever contact$or alarms(they are capdé of switching up to 30 V
AC or DC at UPto 1 A);
COMMAND 1 commandprogrammabldrom 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 load
123 RL1 OUTPUT 1 onto the bypass line either during normal operation (e.g. due to overload) or as

a result of a fault in the inverter stage. 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 +12V POWER Power supply +12Vdc 80mA (max.) [pins 10 and 11]

456 RL2 OUTPUT 2

789 RL3 OUTPUT 3

11 GND POWER

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

-ln ANORMAL OPERATI ONO,

If the INVERTER OFF command is received, the UPS switches the power
12 IN 1 INPUT 1 supply of the load onto the bypass line (load is not protected should there be a

mains outage).

-1 n AEMERGENCY OPERATI ONO,

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 be
cut.

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

13,14 EPO INPUT EPO

Note: If the UPS installation includes a Staco Maintenance Bypass Switch (MBS) Cabinet, this connection is
required to be connected to théBE and is not available for other use. An Optional Remote Alarm interface can be
installed if a second function is required in this case.

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 may be reprogrammed via the display panel. The ALARMS
and the COMMAND are factorget i the following way:
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The position of the contactsas shownis without the alarm present.The contactscan take a max.current of 1A
with 24Vac.

1 Q)| -

o— 20| |[ret
_o\o—so —
+ Q| 1

o— 50| [r:2
_o\o—so -
o

o—s RL3
_0\0—90 -

10| — +12v

1 Q| — eNp

,—T\o—wo — N1

oo =

Please refer to APPENDIX Aof thelist of alarmsandcommand thatcan beprogramned The changeof
functionmay be made bguthorizedechnical support personnel

4.5.3 RS232
2 DB9 connectorsare availabldor RS232 connectianThefactory-set transmission protocid thefollowing:

9600 baud;no parity,-8 bits, -1 stop bit

The transnission speednay be varied from1200to 9600 baudusingthe PERSONALIZATIONS menuon the
CONTROL PANEL Depending onhe distanceof transmissionthe recommended values for the transmission
speed are 9600baud 50m, 48006aud 100m 2400baud 200m 1200baud 300m

See the diagrams belowrfthe connection procedure

computer

Floo~NO U~ WNRE

maschio femmina maschio

DB9 femaleRS2322 DBY DBY DBY DBY
-D- For connectionwith a computer usea standardRS RS2321
232 cableSee the diagrarfor connectiorwith amodem.

female
femmina
DB9

RS232-1
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UPS
1 1
2 2
3 3
4 4
M M Modem
6 6
7 7
8 8
9 9
female male 'ei\m‘ﬁa
e Mo [obs DB9 maleRS2321
RS232:2 - E - For connectionwith a modemusea cable
standard.
UPS See the diagram for connection with a modem
Computer
maschio
db9

RS232-2

4.5.4 SLOTS 2-1, the following cards may be inserted (optional):

-F, G- NetMan 102 Plus(onSLOT 1mainor SLOT 2aux
Devicefor managerantof the UPSE on the Ethernet. It can seirdormationon thestaus of thedevicewith various
protocols

TCP/IP UDP ¢ompatiblewith Watch&Save);

SNMP for communicationsvith NMS or with PowerNET Guard);

HTTP (to displaythe stauswith a browser);

TFTP (o configureor updatethe devicewhenconnectedo thenetwork).
The mainfunction of this devices to integrae the UPSinto the LAN network ensuring a high level of reliabilityf
communicatiorwith the serverto enable full managemeahdcontrolof theUPS

- MULTICOM card(on SLOT 1mainor SLOT 2aux)
Thisdevicemaybeused ta
- adda serial portto the UPS
- monitorthe UPSusingMODBUS/JBUSprotocolon RS485or PROFIBUS (Multicon401)
Note: eachcardconnectegrecludes the useof astandad RS232 portasfollows.
Theuseof SLOT 1 (main)inhibits the useof RS2322
Theuseof SLOT 2 (aux)inhibitstheuseof RS2321

Forthefull and updatedist of communication accessories, pleasetheavebsitewwwstacoenerggom

455 REMOTE ALARMS (2 optional cards)

- H, | - 6 outputs potentialfree contactdor alarms(programmabldrom the display panél (they are capable of
switching up to 30 V AC or DC at UB 1 A), 2 inputs (programmablefrom the pane) and 1 12V DC
maximum100mAauwxiliary input.

4.5.6 MODEM (optional)

-L- Model compatiblewith the communication standasdetweerthe UPSandthe softwareprovided
Note:the modemmust beconnectedo anRS232 por{D andE), astandard RS232 port may rtbereforebe used
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4.5.7 MULTI 1/0O (optional)

-L- The function of thisaccessor is to convert externadignalsfrom the UPS (e.g. temperatureof environment
temperatureof battey premises,etc) into signalsby means of relay contactyr via serial outputRS485 in
MODBUS protocol
It has the following baracteristics

- 8 inputs(e.g.humidity, smoke, etc. sensQrs

- communicatiorwith the UPSvia serial port

- 8 relays configurablewith 8 evens on theUPS

- RS232output portwith configurablemessages

- R$485output portMODBUS/IBUS with configurablemessages

4.5.8 Battery temperature sensor (optional)

-M- The UPS hasa connectorfor connectionof the kit, which consists ofa sensorto be placed insidéhe battery
cabinet The useof the temperature sensallows the UPSontrol logic to regulate the valuesof the charg and
maintenance voltageccording taheworking temperaturef thebattery

4.5.9 Dual Bus System 1 UGS (optional)

-N- Two independensystemsnaybe configuredwith Dual Buswith a singlesourceor a separat soure.
Thesynchronization optiofUGS) keepsthe outputsof thetwo systemsalways synchronizedegardless of theput
variationsand when the systemis running from thebattery Eachsystemmay be made upof a maximumof 4
paralletconnectedJPSs. This systemhas been designddr configuratiors using ST (Static Transfer Switadg
since thigguaraneesswitchingfrom oneuninterruptiblesourceto andherwithout affecting thdoads

4.5.10 SWOUT and SWMB aux.

-P, @ Terminalsto be usedor connectiorof theauxiliary contact®f switchesinsertedn the UPSsystem seealso
thesectionon filnsertionof additional systendisconnectlevice® on page43.

Inserting additionatlisconnect switchet® supplementhose already ithe UPSmeans thathe whole systemcan be
replacedwithoutinterruptingthe power supplyto theload

| MAINS
} SWIN
T EXT
UPS
M m
e el
ceee
[
|
SWOUT SWMB
EXT EXT
)
>
LOAD

0032375REV F page 31/83



Additional outputdisconnect switclBWOUT EXT, additional bypass disconnect switskVBY EXT of theexternal
maintenanc®ypass

The auxiliary contactSWOUT EXTandSWBY EXT must beconnectedo terminalsP andQ.

For safe remowal, place the UPS ontbypass close SWBY EXT, open SWIN EXT and SWOUT EXT and
disconnecthe UPS

Contact SWOUT EXT must bein the same position abe switch while SWBY EXT must be in the opposite
position(auxiliary openwith switchclosed vice versawith switchopen

Note:
- the auxiliary switch of SWMB EXT must open in advarioeforeclosingthe power contact
- the auxiliary switch of SWOUT EXT must @e in advangebefore opeimg the power contact

Interface Terminal Connector

NAME TYPE FUNCTION
1 NOT USED - -
2 NOT USED S _
3 NOT USED - -
4 AUX SWMB INPUT Normally close contact used to indicate when the
5 AUX SWMB RETURN INPUT SWMB EXT is closed
6 AUX SWOUT INPUT Normally open contact used to indicate when the
7 AUX SWOUT RETURN INPUT SWOUT EXT is closed
8 BAT. TEMP. SENSOR INPUT

Battery temperature sensor

9 BAT. TEMP. SENSOR RETURN INPUT
10 GROUND INPUT Ground

4.6  Start-up procedure

mains power supply

The mains power supply has to be present in order to stérelPS

The UPSoutput terminals will bgpoweredin this phase and all load®nnected will receivgoltages All
users must therefore be warnedfdyecarrying outthe startup procedure

BATTERY CABINET if present
Thebattery cabinemnust beprovided witha disconnectlevicefor it to be connected to the UPS
A This disconnectevicemustbe closednly whenthe UPSis started upregularly. During the UPS starup
phasehedisconnectlevicemustremainin the open positian

Oncethe INPUT/OUTPUT and battery cables have been connected to the Wé&®inalsand before putting the
switch cover back in placeheckthat

all theinput/outputterminalsare securely tightened

all thefuseholdershavethefuseinserted andarein the closegosition

theinput and outpugiroundconductoris connected correctlyyellow/green eartlyroundingcablg;
checkthe polarity of thebattery connections

Replacethe switchcover.
Forthefirst startup, the following operationshould becarriedout in thisorder

1) closeinputpower switchSWIN,
2) pressbuttonl twice, selectthelanguageandthenpressbutton8 to return to théasic menu
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3) after a few seconds,emsages on the status of the UPS will start to be shawinefirst line of the
display panelthesewill includethe followingmessageelating to the battery disconnec
Wait: DO NOT connectthe BATTERY
4) closethe static switchbypass linenput switchSWBY,
5) closethe staticswitch output switclBWOUT.
6) donat closetheexternal battery circuit breaker/disconnect device.

Once these operations have bearriedout, the hummingof thefansandthe sound & the buzzerwill be
heard

Close the externalbatterycircuit breaketdisconnect only when the following message is n
longer shownon thefirst line of thedisplay panel
Wait: DO NOT connectthe BATTERY

Note: If multiple battery cabinets are present, all breakers must be closed within onie afiau the

Wait: DO NOT connect the BATTER Yhessage disappears. If this time constraint is a problem,
do the following:
1. Disable the awmatic battery test by pressing buttd8rnthen 5 on theontrol
pane] followed by entering the code 323232.
2. Close 4 of the battery cabinet circuit breakers
3. Reenter the code 323232 to enable the battery test.

Configurethevalueof thebattery capacityaccording tadheinstructionson page6s.

After the startup operatonshave been completed, perfoemanual battery test

pressbutton3 andthen?2 on thecontrol panel At the endof thetest,after approx8 secondswith the UPS
started correctlyand with the batteryconnectedbn thesignak and control panel,the two greeninput and
outputtED6s must be .1 it continuously

SWMB
Themechanical bypass swit@WMB must notbe closedduringnormaloperationof theUPS
SWMB should only be closedduring UPS maintenance operatioria orderto keepthe load
powered(seetheinstructionson page36).

Whenthe UPSis first started up, it i;n online mode(seepage34). See page84 and71to setStandbyon / Smart
activeoperating mode

configurations
Contact thdactoryfor other operating modes

Once theUPShas beernstalled, check that the message NORMAL G¥HION appears otthe first line of the
display panel

4.6.1 Battery operation check

Carry outonly with batterypresent

After installation a mains outageven of just a few seconds can be simulated to check operdafi@battery
does not neetb be chargetb perform this test.

With the UPSin normal operationopenswitch SWIN located athe UPS input(rectifier). The buzzershould
sound immediately The displayon the CONTROL PANEIlshould appear similar to the picture shown on page
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55 of this manualwith 5=0ON). OUT. (GreenLED) and BATT. {Yellow LED) on theSignals andCommand
Panel should be ON

Checkthat the load connectedto the UPSis powered In this state the power supplied to théoad is being
provided by thebatteries Closetheinput power switchSWIN to return to mrmal operationThe IN. andOUT.
LEDs on the CONTROL PANEL will b6REEN Thebatterieswill recharge automatically

Battery backup time
Before a full battery dscharge testan be carried outhe battery must be charged to full capac
Charge for taileasteight hoursfor standardbackup timeor longerfor batteriessizedfor longbackup

timesto allow thebatteriedo charge
= The backup time obtained on tfiest dischargemaybe slightly less than expected; a number of chg
anddischargecycles are needed to improve thaue
Battery capacitydoes not remain constaaver time, but increases aftesome charge and dischar
cycles it then remaingonstat for several hundreds of cyclegfore decreasingermanently.
Battery life will be reduced if the battery is operated at temperatures greater f@n 20

4.7  Operating modes

ThevariousUPSoperating modes aescribedelow.

setting
The operating mde is set when théJPSis installed; it may be changed subsequently biltis should
alwaysbe done by qualified servicetechnician

4.7.1 On-line - factory setting -

Loadis always powered btheinverter,in the event of an input mains failuitee load
contintes tobe poweredfrom theinverterusingthe energ storedby thebatteries

Oni line:
Theloadis always poweredby the inverter,with stabilizedvoltageand frequency using
the energyfrom the mains power supplyINPUT). If there is afault in the INPUT, the
UPS will switch tothe batteriesin zero time and the batteries wallipply energyto the
inverterto keepthe load poweredfor the backup timeof the batteries Whenthe INPUT
is restoredhe batterieswill be automaticallyrecharged byherectifier.

4.7.2 Standby-on / Smart active

Loadis poweredfrom the mainsin the event of an input mains failutee load is powered
from theinverterusingthe energystoredby thebatteries

In Standby Onor smart active the load is poweredfrom thebypasdine (if the mainspower
supply is within acceptale limits); if there is afault on the mains power supplyhe load
switchesautomaticallyorto theinverter, poweredby thebattery

Standby On:
The switch frominverterto bypasdine may be immedite (time set= 0) or delayed(up to

180 minutey. For the switchto take placethe bypasdine has to remaimvithin acceptable
limits for the delaytime set In Standby Onmode,the rectifier remainspoweredand
keepsthe batteriescharged If the bypas line voltage or frequencies gooutside of
acceptable limitsthe load is automatically switched onto the inverter output With
Standby Onoperation,the energydissipaéd by thesystemcan be reduced, leading to
considerable savingBefore udng this functionit must beensure that, in the event of a
mains outagethe load poweredcantoleratean interruptiorof the power supply of around
2-5 ms,andthat it cantolerateany mainsinterference
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This operating modés normallyusedfor loadsthat are nbparticularly sensitive
While operating in this modehé letterN will be displayed a the secondline of the
BASIC MENU, near thedJPS model

Smart Active
The UPS autonomously atvates On-Line or StandbyOn operation according tthe
quality of the power supply(seetheA PERS ONALI Z. S MAAERATIORT | VE
meny. When Snart Activemode is activatedthe power supplyis monitored for a few
minutes after which,if the voltage has remained withirthe pre-set valuesthe load is
switchedonto thebypas line; otherwisethe load remainspoweredby theinverter,while
the observationtime is approx.one hour. After this time, provided there has been no
disturbancethe load switches onto the bypasdline; otherwisethe logic startsmonitoring
againfor approx. onehour. The advantag of this operating modeés its efficiency, which
is greatethan 98%.
While operating in this mod8MART Awill be displayed a thefirst line of the BASIC
MENU and the letteM will appearin the secondline of the BASIC MENU, near the
UPSmodel

4.7.3 Standby-off (with mains present the load is not powered)

Loadis nat powered in the event of an input mains failutteeload is poweredfromthe
inverterusingthe energystored by thdatteries

StandbyOff:
If there is amairs power supplyUPS outputs zera The RECTIFIER remain®n andkeeps

the battery charged he outputvoltageis only presentwvhenthe mains power supply fail§ he
systemremainswith output voltage= OV while the voltageandthe input frequencyare withn
an acceptable rang&Vhen themainspower supplyis restoredthe UPSis automaticallyreset
to StandbyOff mode

When operating in this modéd letterF will be displayed a thesecondine of the BASIC
MENU, near thdJPS model

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

Loadis poweredfrom theinverter,if there is amainsfailure theload is notpoweredthe
batteriesare notpresent

Stabilizer.
This mode of operation makes the UPS a power conditioner with no backup capability
The load is always poweredhroughthe inverter, with stabilizedvoltageand frequency
using the energyfrom theinput mains The batteriesare notpresent In the event of an
input mains failurethe outputof the STABILIZER is notpowered
In this male te letterS is displayed o thesecondine of the BASIC MENU, near theUPS
model
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48 Personalisationos

Using theCONTROL PANEL (from thebasic menypresskeys3 and5 andthe access codé36215, the following
factory-setelectrical parametersan bemodified within a limited range

- Languagdgseepage60),

- valueof theRATED VOLTAGE OUTPUT (seepage65) ,

- BATTERY parameter¢seepage65) ,

- end of battery dischargae-alarm(seepage 66 ),

- shutdown due tpowerlower thana setvalue(AUTO-OFF inpowel) (seepage68),
- daily programned shutdowfAUTO OFF time) éeepage68),

- acceptabldérequency andoltagerangeon theBYPASSIine (seepage69),
- bypasdrequency rangéseepage69),

- modemconfiguration(seepage69),

- RS2321 andRS2322 ports(seepage70).

- standbyonoperation(seepage34),

- Smart activeoperation(seepage71),

- dateandtime (seepage74).

4.9 Procedure to transfer the load from UPS onto maintenance bypass.

Procedurenot applicable in the frequency converter
With severalUPS connectedin paralle| follow the proceduredescribed in thesectionon fi b y pfar g
maintenancgof chapterfiParallel versioa .

There are three types of bypass: static bypass, mechanical bypass, andotie omintenance bypass. The
purpose of bypass is to provide a path for electrical power to flow from the bypass input to the load. The bypass
path provides no conditioning of the power, so any disturbance at the source will be present at the lceasom$ie

to use the bypass path include: failure of inverter, overload of inverter, desire to operate with lower power
dissipation, and to allow maintenance operations on the UPS. If the UPS is part of a parallel system, additional
concerns and procedunegarding bypass apply. These issues are covered in Section 5.

Backfeed protection is provided to assure that the inverter output can never be connectedrtergizied bypass

input, even if there is a failed component in the UPS. This is to pr&edte personnel working on circuits that

connect to the bypass input. As a part of backfeed protection, it is necessary that several signal wire connections
exist between the UPS and the optionaifenance Bypass CabindBS), (model numbers FLUP-80-MBPS,
FLU-P-100MBPS, or FLUP-125MBPS) The proper wiring of these connect.i
Handbook for the MBS. These connections carry signals that restrict operation of the MBS breakers such that
backfeed is prevented. If the breekare properly sequenced per the instructions that follow, this protection will

not be apparent to the user.

Static bypass is an automatic electronically switched bypass path. It is engaged if the inverter is overloaded or if the
inverter fails. Alsot he st atic bypass is the nor mal source of powe
or i f it is in fASmart Activedo Mode, with the inverter
Generally, the static bypass is controlled aatically, but some manual control is possible (refer to section
6.2.4.18). The static bypass can be disabled by opening switch SWBY, but this should only be done at the
operatorés risk in that power t o drldéadorandraetter failude.l Alsb,e | os't
if the static bypass is disabled, it is not possible to transfer to and from mechanical bypass without load power
interruptions.

The Mechanical Bypass Switch ASWMBO i Bypash$witah,datltisy conn
operated via rotation of a manual handle. Before operating SWMB, the operator should verify that the bypass source

is satisfactory: as a minimum check, verify that the bypass source lamp (LED1 at upper left) on the front panel is
steady green and that the | egend ABYPASS VOLTAGE FAI LD
being supported by the Static Bypass, the yell ow fALoa:
flashing if the load exceeds the BPating). Refer to Section 6 regarding the indicators. After SWMB is closed, the

yellow Load on Bypass lamp will flash and the inverter will stop. If desired, the UPS can be completely shut down
without interrupting power to the load: Leave SWMB cthskbut open SWIN, SWBY, SWOUT, and all battery
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disconnect breakers. CAUTION: while operating the load through SWMB, battery operation is not possible, so the
power to the load is dependent upon the quality of the power supplied to the bypass inputR% th€o return to

normal operation, close SWIN, SWBY, and SWOUT, then open SWMB. When the display no longer shows:
AWait: DO NOT connect the BATTERYO0, the disconnect b
to Section 4.6 for the propand complete procedure for connecting the battery.

The Maintenance Bypass Switch Cabinet (MBS) is an option that facilitates servicing the UP$ reithouing

power from the load.There are three MBS models available to match the UPS power ratingsel Monbers are
FLU-P-80-MBPS, FLUP-100-MBPS, AND FLU-P-125MBPS. The main functional components of the MBS are

three circuit breakers thateaused as disconnect switch&e wi | | designate them ABKR10
but they ar e, |anbdeHefbRakefskdch have hiee positions: off (down), on (up), and tripped (in
between off and on). To turn on a tripped breaker, reset the breaker by pushing the handle down to the off position,
and therraise it to the on position. If a breskwill not reset or trips as being turned on, the backfeed prevention
interlock is active and the proper conditions (as described below) will have to be present before the breaker can be
operated. When closed, BKR1 supplies power from the supply (utditthe bypass input of the UPS. For single

input UPS configurations, it also supplies power to the rectifier input. When closed, BKR3 connects the output of
the UPS to the load. When closed, BKR2 bypasses the path through BKR1, the UPS, and BKdrBectd the

supply directly to the load. BKR2 and BKR3 must never be closed at the same time unless the UPS is in bypass
mode. It does not matter which type of bypass, but bypass via SWMB is the simplest to engage. There are signals
that support an inteock function to prevent BKR2 from being closed unless BKR3 is open or the UPS is in bypass
mode. For the UPS to be able to issue this signal, the UPS controls must be powered. Always observe proper
switching sequence to avoid loss of powertotheldd@. f er t o t he Us er 6documemtmuhtbar o k f
003-2577. Common switching operations are also described, below. There are also some problem scenarios listed.

Common MBS operations:
To transfer from normal mode on the UPS to maintenancasidyp

1. Verify that the bypass source is satisfactory: at minimum, verify that the bypass source lamp (LED1 at

upper | eft) on the front panel is steady green an
present on the display. If the load is alreadybgi supported by the Static Byp
Bypasso |l amp (LED4, wupper right) wildl be steady (
Section 6 regarding the indicators.

2. Cl ose SWMB. After SWMB iBsy pcalsessoe d,a mphewviydl Ifdva sthL aa

stop and battery supported operation is no longer possible.

3. Close BKR2.

4. Open BKRS3.

5. Shut down the UPS, if desired, by opening SWOUT, SWIN, SWBY, and open the Battery Disconnect(s).
Optionally open SWMB.

6. If the UPS is shut down, open BKR1. The UPS is completelgrazgized at this point.

To transfer from MBS to normal mode

1. Close BKRL1.

2. Onthe UPS, verify that SWMB is closed, if not, close it.

3. Close SWBY, SWIN, and SWOUT. Wait 5 seconds.

4. Close BKR3.

5. Open BKR2.

6. Open SWMB. The UPS should start and operate normally.

7. When the display no |l onger shows: AWait: DO NOT
each battery cabinet should be closed. Refer to Section 4.6 for the proper procedure for cohaecting t
battery.

Normal startup with load unpoweret

1. Verify that BKR2 is open; open it if closed.
2. Verify that SWBY is open.
3. Close BKR1 and BKR3.
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4. Perform a normal UPS staup as per Section 4.6.
Need to get power to the load, but the condition of the UPScisrtair®

Verify that the load is truly not powered.

Verify that the wutility source is suitable (applyin
Verify that BKR1 and BKR3 are open; open them if necessary.

Close BKR2. The load is nopowered via the MBS. The UPS is not functional and battery supported

operation is not possible.

PR

Need to operate the UPS as part of maintenance, but wish to maintain powedto load

1. If UPS is running, perform transfer from normal mode to MBS, as instruabeye. After opening BKR3,
the UPS can be left powered (via BKR1) and/or its mode can be changed as desired.

2. If BKR2 is already closed, close BKRL1 to apply power to the UPS. If the UPS is dual input, there is
another supply that must be applied to pothe rectifier.

3. There is some risk in starting the UPS while the load is powered via BKR2 (MBS mode). A fault in the
UPS could cause the upstream circuit protection (circuit breaker or fuse) to operate, removing power from
both the faulted UPS input atite MBS input and, therefore, the output.

Potential Problems:
MBS will not allow BKR2 to closé

1. Check to see that the UPS is on bypass (SWMB is closed).
2. The UPS controls must be powered (BKR1 and SWBY should be closed).
3. Verify that the backfeed previon interlock signals were properly wired as part of the installation (refer to
the Userb6s Handbook for the MBS) and that this wir.i

BKR2 in the MBS trips when power is appléd

1. Thisis likely due to a procedural error. Note tB&R2 and BKR3 must not be closed at the same time
unless the UPS is powered and the UPS is in bypass mode.

2. ltislikely that BKR3 is closed and the backfeed prevention interlock function is preventing BKR2 from
staying closed.

3. Since the UPS is not powerédte signal that indicates that the UPS is in bypass mode cannot be generated.

Open BKR3 and close BKR2. BKR2 should close and stay closed.

5. If power to the UPS is not required, open BKR1.

e

4.10 UPS and load shutdown

Caution: To disconmect the load from the output of the UPS, both switches SWOUT and SWMB must
be open (off).

This operationwill shutdownthe load connectedo the output In parallel versiongachprocedure mudbe carried
outonall theUPSs:

opentheload switch;

openSWOUT, static switch output switch
openSWIN, input power switch

openSWBY, static switchbypassnput,
openthebattery cabinetircuit breaker/diconnect

Theloadis no longempowered andaftera fewsecondshe UPS displaypanel will alsashutdown

Usea multimeterto checkthatno voltages are presem theinput power terminals.
Note Neutralis notinterruptedby the UPS(theinput neutrais alsopreseniatthe UPS output
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Follow the instructionsn thesectionon START-UP PROCEDURE (seepage32) to restart the UPS

4.11 Block diagram
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4.12 Components of the block diagrams

TheUPSis made up of théollowing subassemblies

IGBT RECTIFIER Mains et
This represers theinput stage and its function Lire q ﬂ

. Voltage
is to cawert the AC voltage of the power
supply lineinto DC voltage

Rectifierstartup can be programmed from th U
display panel. The followingn partiaular can
be set

A delayin startuptOi t1 from0Oto 120s Mains
(This allows a non simultaneoustartup of | Gcen
several UPSs connectedo thesamemaing;
Thetime for the startup, t17 t2, from 0 to30s
(this avoids ovdoading ageneratorthat may U

be located athe UPS inpu}.

The rectifier carries out the following
functions

- feedstheinverterwith DC voltage
- automaticallychargedhe battery
- optimizestheinput power factoby means oén automaticchargingsystem

Thesystem for theyclical rechargingf thebatteryhastwo phases

Thefirst phaseconsiss of recharginghe batterywith limited currentand increasingroltage(up to the preset charge
valuel V b _ madrkisjphaseis mantained untilthe batteryis fully charged(Batt=100%Ah) whichis detected by
measuing the currententring the battery

In the secondphase with the batteryfully chargel, the battery chargers deactivated so as temove any residual
currentin the batteryin order to lengthen its lifespaandto preparethe rectifier for the optimizationof the input
power factor

At this point a 24 hour cycle is automatically initiateccheck the state of charge of the battery, initiate an automatic
momentary discharge to verify the condition of the battery, and recharge to full cajgastypage Hof this manual
to customize or disable this function.

BATTERY

This isthe energy reerveto powerthe load whenpower isno longersuppled tothe UPS The batteries supplied in

the external Staco Battery Cabinet are sealed and maintenance free. Each Staco Battery Cabinet contains both fuses
and a circuit breaker disconnect. If a battpack other than the Staco Battery Cabinet is used tiecbattery
supplymustbe provided witta disconnectleviceanda protection devicécircuit breakeior disconnetwith fuseg.

When thee is no MAINS voltage present (black out)or when the mais goes outside of the specified limits
(frequency or voltagetheloadis poweredwith the energyaccumulagdin thebattery In this phaseof operatiorthe
energyrequiredby theequipmentonnectedo theUPS outpuis supplied by théattery which haspreviouslybeen
charged The DISPLAY PANEL located orthe front of the UPS showsthe expected residudBACKUP TIME,
calallated according to th@owersuppliedandthe state of chargef thebatteries The valueprovidedis an estimate
sincethe powerrequired by theconnectedoad may changeduring dischardgng. The backup timecan be increased
by discannecting some of the connecteduipment When the remainingbackup timegoes lower than thealue
presetas the END OF BACKUP TIME PRELARM (factorysetat 5 minuteg, the buzzerincreaseghe sound
frequencywhile the yellow BATTERY LED starts flashingin this conditionit is advisable to savany work in
progress At the end of battery dischargjfge UPSwill interruptthe power supplyto theloads

Whenthe MAINSvoltageis restoredthe UPSautomaticallyrestartsand startsrechargingthe batteries
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INVERTER

This is the output stagethe function of which is to convethe DC voltage from the RECTIFIER or from the
BATTERY into stabilized sinusoidal AC voltage The inverter output is isolated from the input and from the
batteries by a galvanic isolation transformBne inverteris alwaysworking; sincethe load connectedo the UPS
outputis alwayspoweredby the INVERTER (n NORMAL OPERATION

STATIC SWITCH
This deviceallows the synchronizedswitching, automaticor manua) andin zero time of the voltageto the load
from a protectedource(inverter outputto an unprotectedgource(bypasdine) or vice versa.

The UPSis provided witha device to preventhe backfeed ofvoltageto the input lineafteran internal fault, known
aslBACKFEED PROTECTI ONoO.

Mechanical BYPASS (SWMB )

This is amechanical bypass switcfhe UPS can bbypassedy closingSWMB and openingswitches(SWIN,
SWBY and SWOUT) while keepingthe load on the outputpowered This operationis necessarwhenmaintenance
operationsnust be carried out insidegequipmentvithoutinterruptingthe power supplyto theload
Themechanical bypass switchsigedfor theratedpowerof theUPS

CAUTION 7 When the mechanical bypass switch SWMB is closed lethal voltages are present inside the UPS.
Extreme care must be exercised when performing maintenance on a UP&imghvoltage present atlte SWMB

closed. Staco recommamonly using the mechanical bypass for keeping your load powered if the UPS has failed

For maintenance we recommend the use of a Staco external maintenance bypass switch. Consult the factory for
more details.

4.13 UPS in parallel configuration
4.13.1 Introduction

UPSs may be connected in a parallel configuration to increase both the reliability of the power supply to the load
and the available output powetJp to 8 UP$s can be paralletonnected.lt is recommended to connect units of the
same power.

Theload that can be applied to a system with seve
units connected in parallel may be greater than t by-pass by-pass
load that can be supported by each individusait,

thanks to automatic loadharing. The reliability is
only increased provided that the total power o t
system with one unit deactivated remains greater th N
the required power. This condition can be achievt ‘ ‘
by always adding a redundant ugit+1).

Having a redundant unit means having one more U
than the minimum number of elements required
power theload, so that if a faulty unit is automatically
excluded adequatgower is still suppliedThe UP$s | 7
connected in parallel are coordinated by a card whi }4 3
ensures the interchange of information. Th S i |
information is exchanged between the @P8ia a i ‘ e :
cableconnecting them in a loop. The loop connectig ’

provides redundancy in the connection cab

mains mains

Battery
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(communication in the cables between the individual units). This is the most reliable means of connecting the UPS

and also allows théhoto insertion or disconnectinof a UPS. Each UPS has its own controller that continuously
communicates with the whole system so as to guarantee the operation of the system. The cable transmits the signals
from a fAMaster o6 UPS t o italiyasolaied bysterni drdet ta keepghe contmlisystgmsa n o p
electrically isolated from each other. The operating logic envisages that the first unit that is activated becomes the
iMastero and takes control of the ot her diSimaediatalyd . I n t
switched to a ASlIlaved which then becomes the fAMastero

having its own battery. The system may be personalized (by means of a code inserted on the display panel) with all
the units conected to a single battery.

by-pass line
mains mains ) mains
ll‘ne Ii‘ne line
UPS 1 ! UPS 2 ! N
Z UPS 3---UPS 8
[ [ [
Battery Z Battery m Battery
AL
J \).—/
|
[
w ﬁ‘
By-pass cabinet (optional)
Load

4.14 Electrical system set-up

All the information contained in the section on electrical systermsén relation to th&JPSremains valid with the
addition of the information set out below.

4.14.1 Input

Theinstructions seen in the first part of the manual for a single UPS remain valid; each unit must be protected with
equivalent fuses or switches.

4.14.2 Ground Fault

H%% / %ﬁ

Nt N N N N s N N
A SNy ~

N
m//N N\ B N N
It is recommended that a Ground Fault Inipter (GFI) device is implemented for egf. In order to avoid

unnecessary interventions, versions with several palahected devices musave a singleGFl inserted at the
input of the whole system, as shown in figure B.
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4.14.3 Emergency power off device (EPO)

When several devices are cootesl in parallel, the EPO command must be sent to all&JBiwltaneously, as
shown in the figure below:

UPS 8 UPS 2 UPS 1

aee aee aﬁ

a- EPO terminal board on the UPS

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

"

X

The button must have the same number of auxiliangais as the number of parallel UR.SEach UPS must have

the jumper on the EPO terminals removed and the wires from the auxiliary contact of the button must be connected
instead of the jumper.

The contact must beormally closed with the button in thesieposition and be opened when the button is pressed.
Installation of the EPO switamust be made with the UBS t affr ne d

4.14.4 External maintenance bypass.

In some cases, in order to facilitate maintenance operations of the individual units mattiegsygtem, it may be
advisable to install an external maintenabgpass

The External Maintenance Bypass shouldrstalledin accordance with the manual for the External Maintenance
Bypass Cabinet

4.15 Mains, and load connections.
All the informationcordi ned i n the section AMai ns26) inketationto thenUPS b at t €
remains valid with the addition of the information set out below.

4.15.1 UPS AC input / output power connection

Refer b the Electrical Connection&ection 4) of thismanual for information on how tsizethe cabls for each
UPS.

Observe the phase connections
Phase L1 of the mains sounceist be connected to input phase L1 on all the@Pdl the output phase
A L1 must be connected together and with phase L1 of the |ddds conventionmust be observed fg
phases L2, L3 and for the input and output neutral.
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Parallel connect theJPSasfollows:

- Connect thanmainspower supply phases L12, L3, Nto thecorrespomling input phases of each UPS 112, L3,
and N

- Connect the load phases, L2, L3, N tothecorrespondingoutput phases of ea¢iPS L1, L2, L3, and N

MAINS (A)
I The figure shows an example of three units connected in parallel.
A) Mains pwer supply line
al a2 a3 B) UPSinput terminas
C) UPSoutput terminad
IN (B) IN (B) IN (B) D) Load
UPS1 UPS2 UPS3
oUT (0 oUT (Q) oUT(Q) (al, a2, a3, cl, c2, ¢3ength of cablegsee below)
cl c2 c3

CAAA-D

Length of cablesrule
The sum of the lengths of tmeainspower supply and output cables must be the same for all units.
& reference to thabovedrawing, these must be:  al+cl = a2+c2 = a3+c3
a = length of input line cables
¢ = length of output line calde

The length of cablerule must also be observed with separaténspower lines: the lengths of the cab
of thebypasdine + output line must be the same between allXR&connected in parallel.

A Lack of compliance with thisule may cause aurrent imbalance between the WRSvhen the load i
powered through thieypasdine.
An overload on théypasdine of one UPS will lead to a deterioration of the components on that line
internal and external to ¢hUPS.

4.15.2 Connecting the Parallel Card

The UPS is supplied with the paralleling controls as standard, but the UPS is shipped with this feature disabled.
Disablement is due to one end of a flat cable being left unconnebteeinable parallel operation, this cable must be
connected at botbnds: Open the inner upper door of the UPHve circuit cards are mounted on the back of this
door. Locate the center <card, whi ¢ h s h dhislidthelbgsiera Coatrolp a r t
Card. A flat cable should be connected to J2Hi§ card. Locate the card below the System Control Card, which
shoul d i ncl ude ThibisthenRanalelieg Corir@l Cé8®né other end of the flat cable needs to be
plugged into J3 of this cardNote that with this cable connected, statmhe operation is not possible.
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Unconnected Cable

Paralleling Control Card

4.16 Connection of signals

The signals of several parallel UBSre connected in a closed loop configuration; if the loop is interrupted at any
point, either due to a fault or for maintenanoperation of the system is not compromised, and the system continues
to operate normally, as will be shown repeatedly below.

The various UP& ar e connected t hilato
adaptero parallel card, | i thea
area for signal and command connections as shown in the sec
on SIGNALS and REMOTE COMMANDS).
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- RJ45flat-adapter signals parallel card.

Note TheUPSmay be provided witlone oftwo versions othe parallel cardvhich differ in thetype of switch used
(type 1 or type 2). The difference between the two switches is the position of the control lever.

/i
mmmumm

%

J1 RJ45 type connector
J2 RJ45 type connector

SW1 start position connector sidétype 1) LED side (type 2)
Contposition LED side (type 1) connector side (type 2)
LED on SWistart position

off SW1Cont position

Firmware update
All the parallelconnected UP& must have the same firmware versiorsBrkey 7 from the basic menu
@‘ the display panel to display the firmware version installed.
For the expansion of an existing system, check that the system has the same firmware version a
UPS Consult the factory if firmware versions are diéfgt.
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Using the cable with two RJ45 terminals provided with each WpSiake the connections as shown below:

Single UPS configured in parallel

If it is required to use a UPS that has been configured as a parallel unit on its own, the signaistdrel m
jumpered with the cable provided as shown below.

UPS PARALLEL CABLE
RJ45 typeconnector
RJA45flat-adapter signal parallel card U P S
LED on

SWL1in start position

mooOw>»

Two UPSEin parallel

D UPS1LED on,UPS2 LED off
E SW1in start position otJPS1,SW1in cont positionon UPS2

Note: 2 RJ45 cables are requigbspite redundancgystem will not start upnless? cablesareinstalled.

UPS 1 UPS 2

i
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Three UPS inparallel

D UPS1 LED on,UPS2 LED off, UPS3 LED off
E SWaIin start positioron UPS1, SW1in cont positioron UPS2andUPS3

Note: 3 RJ45 cables are requigspite redundancgystem will not start upnless3 cablesareinstalled.

UPS 2

/
A ﬂ
[]
]
A
() [
) |
il
—A

To add other parallel UBS , URS PARALLELCBLEO must be added for each new U

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

Before starting up the whole system for the first time, some tests have to be performed to check tHadsthecUP
connected to each other correctly.

A) Open all the switches and disconnects on the ®RPSWIN, SWBY, SWOUT and SWMB) and on the battery
cabinets.

B) Close SWMB on one unit and check that on all the units:
G The voltage present between the coroesfing input and output termina{s1-L1, L2-L2, etc.) of each
UPS is <2Vac. If not, check that the UB&re connected to each other correctly.
¢ Once thdest is completecbpen SWMB.

C) Start up UPSL1 by closing SWIN, SWBY and SWOUT. After a few momemssages on the UPS status will
start to scroll across the first line of the display panbis will include the following messagegarding the battery
connection:

Low Bat Charge or Close FBAT
D) Close SWIN, SWBY on all the other UBS

E) Check thatlathe parallelconnectedJPSs are on.

Close thecircuit breaker/disconnecin the battery cabinetsly when the following message is n
longer shownon the first line of the display panel:
Wait: DO NOT connect the BATTERY

FOR OPERATION WITH A SNGLE BATTERY ONLY
Check the |l etter AX0 on the second |line of t
Example: AUPS typeo, i X0 OUT=YYY%VA, BATT
Note the UPS with a capital AXo (B or P) is t
&The iXo0 on the MASTER wunit 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 thg
panel and the code 467123 (repeat the sameence to disable the parallel).
The UPSs connected to the one in which the code is inserted will be automatically configured thro
paral |l el cable (the Il ettds) Abo wildl be displ
This configures the value of the battery capacyt only; this value must be inserted on the MAST
UPS, which will send the information to the other units via the signal cable.

F) Close SWMB of UPS 1 and check that the whole system switches oritgphsdine (the bypass LED obPSL
will flash while it must be on steady on the other W@)Sthen open switch SWMB again. Wait a few seconds then
check that the UPS1 r et u Repsatthisoopeiiabibd ferhé btheOuRits BoAnEdte@® N O .

If this check is positive, close SWOUT on all the urieplace the switch block on all the SWEsBso that they are
blocked in the open positiofihe red levers allow for installation of padlocks.

G) At the end of the stattp phase, allthe UBS must be in the ANORMAL OPERATI ON
H) Wait approx.one minute from the insertion of the last UPS, then check that with the load not connected the

output power indicated by each unit is <3%.

1) Connect the load to thmutput, wait approx. one minute and then check that the power shared between tlse variou
units is within £2%.
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4.18 Operating modes

SeveralUPSunits connected in parallel share the current absorbed by the load between them.

In a system with several UBSconnected in parallel, there is a single MASTER unit and the remaining units will be
SLAVES. The UP$s are all exactly the same and the MASTER is chosen orugtafihe MASTER unit is shown

on the display panel by the capital |l etter APO (or @ABO
may exchange roles. If a unit goes ofiservice, e.g. due to an inverter fault, it will automatically be excluded. The

load at this point is shared between the units that are stileadf the total loadpowerexceeds the capacity tife

remaining UP8s, the system logic switches all theits, including the UPS that was excluded, ontoby@asdine.

Al | the information contained 34nin telhtien tsthecUP$ @maindvalid i o p e r &
with the addition of the infonation set out below.

ON LINE OPERATION

The message: ANORMAL OPERATI ONO is shown on the displ a
the bottom lefthand corner near the indication of the model. This letter is in upper case if the equipquerdtion

is the MASTER, while a lower case character is displayed if the UPS is a SLAVE.

STAND-BY ON OPERATION

Sharing the load between the UBSs linked to the length of the cables, and the rules on the length of the
connections indicated inthesech ficonnecti onsd must be anerdadureytedoad | n t he
is supported bwll of the parallelconnected UP&.

STAND-BY OFF OPERATION
In this mode, ifthereismai ns power o shara thelpad éghady; theRoShist powered with the
mains present.

STABILIZER WITHOUT BATTERY OPERATION
In this mode, the units share the load equally. Without a battery each unit is only a power conditioner, not a UPS.

BATTERY OPERATION

One battery for each UPS

Each unit draws # energy from its own battery. 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 the whole system. When the
mainspoweris restored the system will rast automatically. EacblPSrecharges its own battery.

One battery for all the UPSs.

Each unit draws the energy from the common battery. At the end of the backup time, the whole system excludes
itself. The load remains unpowered if the duration of thinsnautage is greater than the backup time of the whole
system. When the maimoweris restored the system will restart automatically. Each UPS recharges the common
battery.

OVERLOAD

In this mode too, the devices share the overload equally.

If the load @plied to the system is not reduced, the whole system will switch ontbyfhassline. When the
overload is removed, all the units will automatically return to normal operation. If the overload persists, however, it
triggers the external protection dessclocated at the UPS input on tigpassline. In this case the load would
remain unpowered.
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Example of parallel operation
For the sake of simplicity, the instructions shown below refer to a system with thrée, bRtSare equally valid
for more corplex systems.
Let us assume that the signal cable is not damaged and that téedd® B the following state:

]

]

]

A

UPS STATUS

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

A - UPS PARALLEL CABLE typeRJ%
1, 2, 3- Parallelconnected UP®

If the signal cable between UBSL and 3 is open (UPS PARALLEL CABLE typd495.

]

]

]

A

Note in this situation the load is powered correctly. All theSH supply power to the load

Let us assume that the signal cables betweere8JES and 2,3 are opened.

]

]

]

X

A

X

UPS STATUS
1) Normal operation, Master unit with message
AParall el signal cable fau
2) Normal operationSlave units with message
AParall el signal cable fau
3) Normal operation, Slave units with message
AParall el signal cable fau
UPS STATUS
1) Normal operation, Master unit with
message fAParall el signal

panel
2) Normal operation, Slave units with

message fAParallelomitgmeal

panel
3) Disconnected (TLI open, SCRs off), Slave

units with message Al NT

100 on the panel
NOTE: In this situation the load is only
powered correctly by URS 1 and 2.

To restore the broken signal cable, first the UPS with the messafi| NTERNAL FAULT 100 on

shut down.
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4.19 Mechanical Bypass

observe the following precautions when operating SWMB
SWMB must not be closed on a UPS that is off and that is connected in parallel with other units o
ﬁ normally. Ths operation may cause a fault on the @P®hich may create a dangerous voltage at
output. SWMB may be closed with thiPSoperating by following the procedure described in the sec
AfiOperating modeso.

operation not to be executed
If SWMB is closed on any uinthe whole system switchés bypass.
If all the switches are then opened to allow maintenance operations to be carried out, all the power|
by the loadwill switch onto the mechanicélypasdine of the unit in which SWMB hasglen closed.
WARNING: both the automatic and the mechanicalypasdine of each UPS isized forthe rated power
of the single unit.
NOTE To mechanically bypass the entire UPS systédme switches SWMB of all the unitsust be
closed.

Mechanical bypasen a single unit

This is the procedure fgerform a mechanical bypassesationon a single unit(e.g. UPS1):

Open switches SWBY, SWOUT, SWIN and the battery calumetit breaker/disconnecin unit 1 only.

If the active UP& can power the load, the systeemans in normal operation anuaintenace can be carried out
on UPSL1.

CAUTION 1 When the mechanical bypass switch SWMB is closed lethal voltages are present inside the UPS.
Extreme care must be exercised when performing maintenance on a UPS with mawdtage present and the
SWMB closed. Staco recommends only using the mechanical bypass for keeping your load powered if the
UPS has failed. For maintenance we recommend the use of a Staco external maintenance bypass switch.
Consult the factory for more details.

Mechanical bypasen the whole system
The sequences of operations to be carried out to place the systeechanicabypass are described below. The
procedures vary depending on the initial state:

- All the UPS are in NORMAL OPERATION

procedue a) the power supjedto the load is not interrupted in any way
- whole system with output not synchraedl with thebypasdine

procedure b) the power supplietb the load is interrupted

(therefore this operation should hesedonly if absolutelynecessary).

Procedure a)

/\ Thebypasdine is present and its frequency and voltage are suitéisieUPS display panel
5 indicatesNORMAL OPERATION.

1. Close all theswitchesSWMB (the control logic automatically disables the inverter)

2. Open all the switches on theUPS (SWIN, SWOUT, SWBY and the baty cabinet circuit
breaker/disconnertand keep onlySWMB (mechanical bypass swiicltlosed. The control panel
remains off.

NOTE: After carrying out the operations indicatddbae, personnel must wait l#astten minutes for the

capacitors to discharge before working on the inside c/#h&

In this situation any disturbance (suha blackout) on the mains supply line Wwidlve areffect on thdoad
(since the batteries are deactivated in this state).
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Procedure b)

/N

The bypassline is outside the acceptable limitthe following message is seen on

display panel:

BAD BYPASS VOLTAGE or SWBY OFF and the green LED 1 will flash

1. Open all the switches on th&lPS (SWIN, SWOUT, SWBY and the batie cabinet circuit
breakerdisconnect).The control panel will remain off.

2. Before closing switches SWMB and connecting the loads, ensure that both the frequency and voltage of

themainssupply are sufficient to power the connected loads.
NOTE: After carrying out the operations indicatebave, personnel must wait at leésh minutes for the
capacitors to discharge before working on the inside of/ih&

After the maintenance operations have finished, restart the UPS by following the instructionséatithe on
START-UP PROCEDURE (see pad6) and then open SWMB (if closed).
The UPSwill return to NORMAL OPERATION.

Insertion and removal with UP& opeating (hot swap)

The hot insertion and removal of the UPS can only take place if the system is configured Rid5he
female/RJ45 femaleshielded adaptor cablgas shown in the figures below).

The hot insertion and removal of the UPS makes technipabstieasier and improves the reliability of the system.
With this procedure it is not necessary to shut down all thedJir®rder to add or remove a unit.

Hot insertion and removal can only be done on systems comprising WIS the following charaetistics:

The UPS system must be prearranged with a distribution panel (for power connections)

The UPS system must be prearranged with a RJ45 female/RJ45 female shielded adaptor cable (not provided with the

UPS) All the UPS5 in the system must have ttae firmware version.

Example of hot insertion

UPS 1

=

UPS 2

=

T

=

B
A AN
A— oo
UPS 1 UPS 2 UPS 3
__g _g J J
] ]
] ]
UPS 1 UPS 2 UPS 3

Now switch on UPS 3 (the added UPS).

003-2375REV F

A) UPS parallel cable type
RJ45

B) RJ45 female/RJ45 female
shielded adaptor cabl&PS
BYPASSCABLE

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

UPS 3:SW1 cont position.

Il - Remove adaptor B and
insert the new UPS instead of
the adaptar
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With the lever of SW1 in the start position in one UPS only and the lever in the cont position on all the others, check
that all the UP& are operating normally and that the system is sharing the output power.

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
—_Ei_@ —_%‘»’ —-E‘»’
UPS 1 UPS 2 UPS 3
ooE
:l\_[m—l
UPS 1 UPS 2
—_Ei_@ —_Si i
— A A }E%

between cables A.
Check that all the UPS are operatingmally and that the system is sharing the output power.
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A) UPS parallel cable type
RJ45

B) RJ45 female/RJ45 female
shielded adaptor cabl&JPS
BYPASS CABLE

NOTE if the UPS to be
removed has SW1 in the start
position, one of the other
UPSs (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 (3hat

is to be removed. Remove the
signal cables of the UPS to be
removed.

Il, Il - Connect the RJ45
female/RJ45 female shielded
adaptor cable (not provided)
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5. Signal panel functions

Control PaneView

p

» NEREOOO000%

NORM AL
L1234 OUT=40°%WA,

OPERATION
BATT.=F0%, 3=0M

FIL 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

@ ® ©O

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.

EPO = Emergency Power Off button.
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Led status indicators

Indicator Symbol Color Function State Meaning
On Input Bypass line is present and correct
Bypass
@ —P@ Green line Flashing Input Bypass line is present but not correct
indicator o
Off Input Bypass line is not present
. On Mains is present and correct
Mains
@ *‘z Green line Flashing Mains is present but not correct
indicator o
Off Mains is not present

On When the battery is supplying the load

Eaté?.?]’ The "LOW VOLTAGE ON BATTERY PRE-ALARM" is active,
@ Yellow POWENMNY  ciaching or the BATTERY DISCHARGE OR SWB OPEN alarm is
the load T

Off When the battery is not supplying the load
On The system output is switched onto the automatic bypass line

The system output is switched onto the automatic bypass line
Flashing ~with the output power greater than 100%VA, or the manual

@ @_, Vel Load on bypass switch SWMB is closed

bypass

When the system output is switched onto inverter or the
output is switched onto the bypass line and both switches
SWOUT and SWMB are open, or when the TOTAL BLOCK
command is active

Off

The system output is feed from inverter on normal or stand-by
On operation, the output power is correct since it is less than
100%VA and the output switch SWOUT is closed

@ %—b Green Noﬂzmuell Flashin The system output is switched onto inverter, the output power
P 9 s greater than 100%VA, or switch SWMB is closed

The system output is switched onto automatic bypass, or

ort switch SWOUT is open.
On An internal fault is present
Alarm for
@ A Red internal  Flashing -
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 onthe UPSoperi ng on #ANor mal Operationd with 40% o

E"Er = [NEEEEEROO0O] :

®D— -p—-IH_E__E_.DU T ,lzvllnnnn?n?j;:

®_ HORMAL OPERATION
Nz3A  OUT=40%NA,  BATT.=V0%., 5=0HN

@_ T St . . O . .

\/

\/

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 of

@ Operation Diagram shapes with filled lines when they are active and with dotted lines when they
are inactive.
UPS MESSAGES AND Area _whe_re th(_e UPS operating status is displayed by_ means of two text lines. N
The first line displays messages thataree x pl ai ned i n the 0
(2) MAIN OPERATING > .
VALUES paragrapho. The second | i nauedabatmsysteny,s

output load, battery, buzzer and alarm message number.

Area that shows the key function by means of numbers and icons. The key
@ KEY FUNCTION 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

DThe 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 a precise
measuring instrument.
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Picture of thdJPS display
having all items OFF,

.,IEIEIEIEIEIEIEIEIEIEIEZEIE
0. . ... 100
= [0000000000

SYSTEM OFF
Mz3Aa 0OUT= D%NA, BATT.= D%, 3=0H
OOl 0 Y~ SO SO, . A0
N N - 0 = 8

Table of dagramitemsShapes

Inactive Meaning
? Input converter
Output inverter
Bypass line switch
ﬁ Battery
-""-r-1E; Manual bypass line switch
By E:'-.-' Bypass line input switch
--ﬁf -~ E||:|'|' Battery switch
--ﬁr -'"'-|:||_IT Output switch
TN TR Main line input swit
ij'f_if" Output load (40%VA or 0%VA)
0., ... .100 10...,...100
= = Battery(70%Ah or 0%Ah)
Table with leysnumbers andicons
Key Off/ON Icon Meaning
SR B Information or n. 1
2 L2 0[] Measures or n. 2
R Commands or n. 3

AT A | History or n. 4
5 ﬂ Buzzer OFF/ON orn. 5
5 El IE:E!I Display date/hours or. n. 6
i + Decrease value or sub menu or n. 7
o + Increase value or previous menu or n. 8
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Basic menu (text lines area)

If no commands have been inserted, the firstlteg&tshowsmessages to inform about status of openatio

First text line

—

NORMAL OPERATION

U125A OUT= 100 %VA, BATT=100%Ah, 5=ON

Second text line

J

In each operating condition, the display returns to the "basic menu" after two minutes from {
command inserted with the keysThe basic menu shows the signal messages relating to the g
operating state.

The first line of the basic menu shows:

When tlere are no alarms presethte first text line of the main menu shows a fixed messagerRMAL

OPERATION 6

NORMAL  OPERATION
U125A 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

0ALARM

ME SBad&one at a time for a few seconds

ALARM MESSAGES
U125A OUT= 100 %VA, BATT=1 00%Ah, 5=ON

The second line of the basic menu shows:

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

number

NORMAL OPERATION

Fonnt

\

U125A OUT=100%VA,

BATT=100%Ah,

\

\

J

Model UPS

Rated power in kVA

The messagd125A indicates an UPS model with 125kVA rated power, operating with 60Hz output frequency.

N

Audible alarm enabled/disabled

State of battery charge

Percent load connected to the output

When the unit is set for the parallel operation
ipo when the unit operate as sl ave.
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The message OUT changes to BY when the load is not powered from the inverter (normal operation) but from the
mains through thbypasdine.

The message OUT=100%VA changes to OUT= SWMB when the load is powered througéctranicabypass

switch and the otput current cannot be provided.

The value 100%VA provided in the example is obtained from the measurement of the output current.
The number indicates the output current with the value relating to the absolute rated value and the value indicated is
the geater of the effective current and the peak current.

- BATT= 100%Ah: example of the current state of the percentage of battery recharge.

The value 100%Ah is obtained from the measurement of the charge current and the time taken to recharge.

The number initates the recharge value as a percentage according to the capacity of the battery connected and to
the quantity of charge used during battery operation.

The system automatically remains in rapid charging for all the time needed to supply the battény gutntity of

charge lost during the discharge.

The indication "%Ah" changes to "min." (minutes) during operation in the event of a mains failure or when the
battery is discharging. In this case the numeric value refers to the remaining minutes dbrgpesdtulated
according to the current supplied by the battery and to the state of charge of the battery.

NOTE:

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

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

- 5=0ON: example of the message showing whether or nottitible alarm is enabled; if disabled, the message
changes to 5=0OFF.

5.1.1 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, Duteke@sh, Polish, Hugarian, Turkish, Czech, RussjaRomanian

and Portuguese.

The system will show all subsequent messages using the language chosen. The selected language remains stored
even after the shutdown and restart of the system. The current langaagonly be changed by accessing the
LANGUAGES menu.

Use keysl and8 to return to the basic menu.
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5.1.2 Measurements menus (key 2)

The measurementgth two line displayedareselected from the basic menu by pressingxey

IN=100,100,100%V, ®.2Hz
Measurementof the three voltages neutral phaseand input
frequency Thevoltageis indicaied as a percentagé the rated
voltage for examplel00% is equivalet to 277/
101,101,101%A
Measurement of thiareeinput currents Theinput currents are
expressea@s a percentagd therated value
BY=277,277,277VIn(480V)
Measurement of thilareeinput phase voltagesf thebypass ling
with theconcatenagd voltage (the average of the three values
brackets

60.1Hz Frequencyof thebypass line

Basic menu

OUT=277,277,277VIn

Measurement of thiareeoutput phase voltagesf
the UPSwith theconcatenatd valuein brackets
100,100,100%A

Measurement of thiareeoutput currents The
output currentareexpresse@s a percentage

of therated value

100,100,D0%W

Measurement of thactive output powefThe power
is expresseas a percentagef therated power
60.1Hz Output frequency

147,147,147%Ap

Measurement of thiareepeak currentas a
percenagerelating to the threeutput phasesluring
operation from inverter. During operation from
bvbassthe messaa®©UT chanaoes t@®Y.

\ 4
IN=100,100,100%YV; 101,101,101%/:460.1Hz
BY=277,277277VIn (480V);60.1Hz;

A
OUT= 277,277,277VIn(480V);100,100,100%A
100,100,100%W 6.1Hz,147,147,147%Ap

2

A
BAT=xxxV; +0.0A; i=277,277,27VIn;yyyVdc 6 LY
Ts=28,Tr=50,Ti=49,Th=25;

[OUT: 10000h; BY= 10000h; BATT= 100004
:LnBATT: 1000; n0%Ah=100; 20001-01

\ 4

4
BATT=xxxV
+0.0A

battery voltagevalue
battery currentpositivewith
Battery dischargingnegative

with batterycharging
i=277,277,27YIn inverter output voltage
yyyVdc inputinverterDC voltage

OUT=10000h hoursof normal operation
BY=10000h

hoursof operationfrom bypass

Ts=28, Tr=50, Ti=49, Th=25;
Temperaturef the system andof the recifier
andinverte modules, Tb is present onlyttie
external temperatuithe sensor is installed

BATT=10000sec time spentin operation from battery

NBATT = 1000 numberof timesthe batteryhas discharged
n0%Ah = 100 numberof timesthe batteryhas discharged fully
200701-01 datastoredon first startup of the UPS

These are BTORY data, and remain storeden when the device
is switthed off andnaynot bereset

003-2375REV F
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5.1.4 Full page Measurements and output waveforms (key 2, 7)

The full page measuremerdaadoutputvoltage and currenvaveform areselected by pressing keyfiom the two
line measurement menu.

page 62/83 0032375REV F



