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About The Manual

This manual is prepared for the users oBoxer 30-60 kVA
Companion Manuals

For further information about this device and its options, please visitvww.makelsan.com.tr

Updates

Please visit www.makelsan.com.tr for updates. Always use the latest manuals.

Shipment

Carrying vehicles or handling accessories must hawmough features and characteristics to carry
50380 xAECEOS

A DO NOT LIFT HEAVY DUTY WEIGHT WITHOUT HELP

1 Person <18 kg (<40 Ib)

2 People 18-32 kg (40-70 Ib)

3 People 32-55 kg (70-120 Ib)
Carrying vehicles or handling accessorieg >55 kg (>120 Ib)

Bemore careful of sudden movements, especially when batteries are inside of cabinet

DO
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BOXER SERIES@B60 KVA SAFETY AND WARNINGS

1 SAFETY and WARNINGS

1.1 Warnings

This manual must definitely be readand understood before installing the UPS. The installation
and first start-up can be performed only by an authorized MAKELSAN staff.

Installation and start-up by unauthorized persons may cause serious injuryand/or result in
death.

The UPS is designed to be used in continuous vertical positionfixed-positioned applications.

THE UPS MUST BE USED WITH GROUND CONNECTION.

>

Connect the ground cable beforeonnecting the mains.
The ground leakage current may rise up to 0,4A.
THE UPS MUST BE DISCONNECTED FROM THE MAINS AND BATTERIES

BEFORE SERVICING. ALSO WAIT FOR AT LEAST 5 MINUTES FOR THE DC BUS
CAPACITORS TO DISCHARGE AFTER POWER-OF

>

Service-Maintena nce

All service and maintenance operations are performed internally. All parts of UPS can be
serviced and replaced onhby trained personnel.

Performing regular protective maintenance at least once a year is
recommended beginning from the first installation. (This service will be

provided for a fee by authorized MAKELSAN staff.)

BATTERY VOLTAGE MAY RISE UP TO 450 VDC!

> [>

Battery voltages are in deadly level$450Vvdc). Batteries must nd be touched except the trained
staff.

Batteries certainly must not be thrown into fire. Regarding the topic of batteries which are dead
and defected: The waste batteries must definitely not be thrown to nature. They mudte
delivered to MAKELSAN authorized technicians or to the foundations which are authorizedrfo
collecting waste batteries by the Ministry of Environment.

Fire extinguishing equipment must be kept nearby the UPS.
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BOXER SERIES@B60 KVA SAFETY AND WARNINGS

1.2 Clearance and Access
Clearance

There exist no air inlet or outlet grilles onthe sides 0f30-60 kVA UPSAIl air is taken through
front and evacuated through fan grids on the back sid&here must bel m clearanceat least at
front side and 12 m clearanceat least at rear side of UPShere should not be permanent or
temporary use within the limits specified./ OEAOx EOAh @riafAce Billdede@se.b A O £

Access

Operator can reach the inside of UPS through front panel aur products in the range 0f30-60
kVA. Therefore, enough area must be left for operatoFurthermore, the device can be accessed
through the back side for serviceand maintenance. Thus, sufficient area must always be left in
the back sidein order that service staff can work.

1.3 Storage

The UPS should be kept in a room or area where is protected from excessive moisture and heat

before commissioning.

Unused batteries must be charged at regular intervals. This time interval is
determined by the battery supplier. Charging batteries can be performed
periodically by connecting to a proper mains for a while.

1.4 Shipment

Carrying vehicles or handlingaccessoriesnust have enough features and characteristics to carry
503860 xAECEOS
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BOXER SERIES@B60 KVA SAFETY AND WARNINGS

.
®

The cabinet is equipped with four wheels. By this means, it can be easily moved and placed.
These wheels must only be used on smooth surfaces.

After the UPS has been placed on an appropriate position, front wheels must be locked. Back

wheels are fixed.Be more careful of sudden movements, especially when batteries are inside of
cabinet.

Move the UPS as rarely as possible.

AGSD110 Publishing Date: 13.10.2015Revision No: 0 Rev. Date



BOXER SERIES 3D KVA PRODUCT DESCRIPTION

2 PRODUCT DESCRIPTION

General View
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BOXER SERIES &D KVA PRODUCT DESCRIPTION

Front View

TR o
BX3060ENO3RO
1 LCD Display
2 Fresh Air Vacuum Grid
3 EPO Emergency Power OJfButton
4 Menu Navigation Keys
5 Mimic Diagram
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Back View
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1 Rectifier/ ChargerInverter Cooling Fans
2 Bus Bar Charging Button

3 Optional External Bypass Switch

4 MaintenanceBypassSwitch
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BOXER SERIES &D KVA PRODUCT DESCRIPTION

5 Mains Switch

6 Mains Connecting Terminal

7 Ground Connection

8 Input-Output-Battery Cable Fixing Connectors

9 Output Connecting Terminal

10 Battery Fast Circuit Breakers and Connecting Terminals
11 Battery CommissioningSwitch

12 Output Switch

13 Thyristor Hot Air Evacuation Channel

14 Optional Cold Start@Starting through battery) Switch
15 Winding Hot Air Evacuation Channel

16 RS232 Terminal for Communication Software

17 Optional Card Slots

18 Optional Parallel Connection Terminal
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BOXER SERIES 3D KVA

Electrical Connections

Rs232 - Communication

«—> (@

(Service)

(Optional)

Parallel Connector

Card Slots:

SNMP (Optional),

RS485 (Optional),

Dry Contact (Optional),

Remote Control Panel (Optional),
External Battery Temprature Sensor,
Etc. Accessories.

! Only two modules can be connected at the same time.

AGSD110 Publishing Date: 13.10.2015Revision No: 0 Rev. Date
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BOXER SERIES &D KVA

2.1 General Information

PRODUCT DESCRIPTION

General operation topology of Boxer Series UPS can be recognized as follows:

MAKELSAN Electrical Topology of Boxer Series UPS

External
Bypass
Breaker
CB5

Maintenance
Breaker

CB2

oo
ot o
1 o) O Bypass Static
Line-L1 1 C(’ ,_“ External Bypass Fuses
Line-L2 : E
ine-|
o c |F3 ] Quput
) L Break
Line-L3 ol C — CESE er
' F Line Fuses
Line-L1 o O ] - : o7 O Output-L1
i ' F2 - |
Line-L2 O/E/O — PFC-Rectifier Inverter E:’] o Output-L2
| F3 with IGBT with IGBT :
Line-L3 oto = (AC/DC) (DCIAC) ey oo Output-L3
Neutral ‘r Neutral
Input 7] Battery Fuses
Breaker F4 L] FS
CcB1 |
Battery
Breaker, ¢ OO
S
‘ Battery Groups

(Symbolic view)
+
31 X Battery i 31 X Battery

! -1k
L

The UPS is connected to the mains voltage through the CB1 brealddter this energy has filled
DC bus condensers, the rectifier operateS he rectifier converts the AC mainsenergy to DC
voltage and charges the batteries in a controlled mannewhen there exists no mains, sufficient
level DC bus voltage is created, using battery voltagPC bus voltage is converted to mains
synchronized AC voltage by thénverter. This is a high quality voltage. Generated AC poware
applied to the loads through the static semtonductor transfer switches and output (load)
circuit breakers.

When maintenance or repair are needed, before inp(CB1) and output (CB3) circuit breakers
are switched to open circuit (OFF, switch the UPS from normal mode to static bypass mods(e
4.1.3.2). Afterwards, the maintenance circuit breaker(CB2) is switched to closed circuit(ON).
After that, output (CB3) and input (CBL) circuit breakers of the UPSare taken to the off position
respectively.

2.1.1 Static Transfer Switch
Some blocks are named as static switches as can be seen above. These blocks consist of inverse

parallel connected thyristors. These switches, which are under theontrol of the main board
control unit, provides controlling of feeding the loads through either mains or inverters.
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BOXER SERIES &D KVA PRODUCT DESCRIPTION

The loads are fed through inverter during the normal operating mode. Therefore, inverter static
switches are active if there is no problenwith the system.

System provides the loads to be fed smooth and seamless by mains or inverter. In order to
managethis process at minimum risk, UPSynchronizesthe inverter output and mains bypass
asthe samephase and frequency. Therefore, invertefrequency is the same as mains frequency
as long as it is acceptable within frequency limit.

User can switch between mains and inverter, using the front panel. Loads, operating from the
mains with user instruction, will automatically undertake the load inthe event that the mains
cuts off oris out of tolerance.

2.1.2 Battery Temperature Regulation

There exists temperature sensor in external battery cabinetas standard Temperature ofthese
batteries is measured by thisO O A | b A €eADTMAUPS adjsts battery charge parameters
according to the information of the detected temperature. These parameters cagasily be
adjusted via LCOn the systemor TELNET interface by authorized staffThis sensor and the UPS
regulates charge parameters in the same ay.

2250360 |/ DPAOAOGEIT -1 AAO

Boxer SERIES UPS's dime and has a double loop structure. Our products operate in the
following modes:

Normal (Online) Mode
Battery Mode

Bypass Mode

Auto Regart Mode
MaintenanceMode

cC o

2.2.1 Normal ( Online) Mod e

In this mode, UPS supplies the load through the inverters. Rectifier unit is fed by the AC mains.
Inverter and battery charger unitscan befed by the generated DC supply

2.2.2 Battery ( Stored) Mode

Due to anyfailure of the mains,while the UPSfeeds the critical loads through inverter, this
energy can besupplied from the batteries.
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2.2.3 Bypass Mode

On account ofUPSoverload or any problem on inverter, no qualified AC output is produce&nd

if bypass voltage and frequency are in tolerance, loadse then fed trough bypass sourcdJPS
switches from inverter to ACsource viastatic transfer switches without any interruption. The

inverter source and mains must besynchronized in order to manage this switchingprocesses
without any problem. If inverter output and mains are notsynchronized, this switching may take
up to 15 msecvarying according to load type.

2.2.4 Automatic Restart Mode

In case of any failure of the mainsthe UPS will continue feeding the critical loads until the
batteries reaches the ad of discharge voltage levelThe UPS will go on working until the
batteries are drained and then will shut down. After the mains conditions gets back to normal,
the UPSautomatically starts to operatein a period to be determined. In this casethe UPS
continues to operate in normalmode as long as the mains values are in desired critarIn the
Boxer SERIES UPS, this feature is not activaiadactory settings.

2.2.5 Maintenance Mode

The UPSis equipped with a specific protection switch in order to keep the loads powereduring
maintenance This switch is designedo asto handle UPS loads completely.

2.3 Battery Management
Constant Charge Current

Constant current as 1/10 rate of the battery capacity isapplied to battery, until the battery
reaches the floatchargevoltage.

Float Charge

Depending on the battery discharge current1/3 of the energy of the battery is charged at this
level. Owing to this level, batteries are kept ready for use at the higls¢ capacity. For leaeacid
batteries, this voltage varies betweenthe values of 2.2-2.35 V/cell. This voltage may differ
slightly due to temperature adaptation. Option of setting this coefficient is provided with our
UPS. If the temperature sensor is used, it is recommended to use.

Deep Discharge Protection
While the system is operating in the battery mode, if battery voltage has droppedakelow the
deepdischargevoltagelevel, the UPS shuts down and stops absorbing energy from the batteries.

This value varies between 1.61.75 V/cell for Lead-Acid batteries, andbetween 0.91.1 V / cell
for Ni-Cd batteries
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Low Battery Warning Level

While the system operates irspare, in other words,battery mode, if the battery capacity drops
below its 40% valuewith actual loads, it will give audible and visible alarms. This valuean be
adjusted by userbetween 20%-70%.

2.3.1 Advanced Level Functions ( Automatic Battery Test)

The auto battery testautomatically discharges 10% of the batteryexisting capacityin a certain
period defined (default is 90 days).The period between two tests can be adjustedby user
between 30-360 days.At the end ofthe test, one of these two status(@ood or replace 6 is
determined.

At the end of this test, if batteries are reported AO OOA BherAthed 6
batteries are completely drained after the test. In this case, loads can
remain unpowered in case of mains pow er off.
This test can be started by command from front panel monitor, via telnet interface, via RS232
smart communication or via UPSMAN (SNMP, see the options).

As a result of all these teststiis checkedwhether the batteries that are presently usedcan

supply the minimum needsof loadsin case of the first poweroff or not. It is recommended that
test results be checked ategular intervals.
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2.4 User Panel

User panel consists of mimic diagram, LCD screen, EPO button and mkays. The UPS can be
controlled via this panel.

A

\MIMIC DIAGRAM

\ \\MENU KEYS
LCD DISPLAY EPO BUTTON

BX3060ENO5RO
1 Rectifier indicator LED
It constantly illuminates whenrectifier works.
2 AC/DC module (Rectifier)
Battery discharge indicator LED
3 It illuminates in battery mode and flashes when UPS is started uprough
batteries.
4 Battery charge indicator LED
It illuminates while the batteries are charged
5 Battery module
6 DC/AC module (Inverter)
7 Bypass static switch indicator LED
It illuminates while the loads are fed through bypass line.
8 Inverter static switch indicator LED
It illuminates when the load is fed by the inverter.
9 Alarm/Warning indicator LED
10-13 Menu keys
14 EPO Button
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BOXER SERIES 3D KVA PRODUCT DESCRIPTION

Menu Flow Chart

MAIN SCREEN
Manufacturer zDevice Name
Battery Charge Status as Percentage
Load Status as Percentage
Period of Working from Battery

i 1

Control Menu
Status Menu
Setup Menu

Logging Menu

T T 1T 1T

/ OCONTROL \ / STATUS \ / SETUP \ 4 LOGGING\

Start Mains Date & Time Log Code
Stop Output ‘ Battery Install Date Date
Switch to Bypass Bypass Auto Restart Time
Switch to UPS Battery Auto Battery Test Log Records
Quick Battery Test Temperature Screen Information
Battery Status Test Inverter Warning Beep —
Stop Battery Test DC Rus Language

k / Alarm s Communication

\—/ Service Menu*

Q/ersion J

Voltage
/ \ Current / BATTERY \
OUTPUT Frequency Current
Voltage Active Power Temperature
Current Reactive Power Voltage
Frequency Apparent Power Charge Percentage
Active Power K /

Test Type Number
Test Date and Time
Capacity

Reactive Power g

Power Factor

Apparent Power Battery Status
Load Percentage BYPASS Next Test Date

Voltage
Crest Factor :
k J Current - \Next Test Time Counter /

Frequency

INVERTER /TEMPERATURE\
Voltage Rectifier
Current Inverter
Active Power DC BUS Bypass
ALARMS Voltage Ambient

Actual Alarms Active Alarms KBattery j
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BOXER SERIES &D KVA

PRODUCT DESCRIPTION

* Detailed service menu can only be opened by the authorized service staff.

2.4.1 Opening Screen

When the front panel monitor is turned on,
firstly opening screen is observedModel

name, charge statusload status andremaining
back-up time are displayed. In case of any
alarm case, alarms are shown as scrolling text
in the first line. If no button is pressed for 5

minutes, system returns to the opening screen.

2.4.2 Main Menu

Switch from opening screen to themain menu
through ENT button.

2.4.3 Navigating Through the Menus

PressUP/ DOWNkeys to move the cursor
arrow in the screen

Open a submenu with ENT button, go back
to the previous menu with ESCbutton.

Control sub-menu is shownon left.

Some menus consist of more than one page.
Switch among the pages wittuP/ DOWN

buttons.

Some menus have changeable options like
ON/OFF durations or quantities. To change
setup in such menus, choose variabl&ith
ENT, set new value with

UP/ DOWN buttons and saveit with

ENT button. Cancel withESCoutton.
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