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4.8 Installation Explanation of Parallel System

4.8.1 Basic Principle Diagram

Input terminals of each UPS should be connected to the same mains supply, their phase must be
correspondence completely, and output terminals(U. V. W. N) of UPS must be connected
paralleled with corresponding phase. So they make up a parallel standby system. When one of
UPS in the parallel system is fault, it will be pulled out the system automatically, and the other UPS

should support load.

U U
V \%
W UPS1 W
Mai N N
ain !
supply. Output =—>|LOAD
input U U
V \%
W UPSn W
N N

Fig 4-15 Principle Diagram of Parallel System

4.8.2 The Way of Connection for KR Series (10-30kVA)

Connection step:

1) Uncover the air cover of front panel.

2) As shown in Fig 4-16, connect the wires of input, output and battery;
Note: The battery polarity must be connected correctly.

3) The output terminals “N. U. V. W” on the line bank of UPS1, UPS2 should be connected to the
user’s distribution cabinet, and short-circuit on distribution cabinet; UPS has output breaker, so
distribution cabinet need not breaker in the output circuit of each UPS, and it is permission to
add a main breaker after two units of UPS install in parallel.

Note: If the main supply input phase sequence connects incorrectly, the machine should not start
up normally, and the PHASE director will lights on. Adjusting the input phase sequence if it
connects incorrectly.

4) Connect the wires according to the following figure.

The way of detailed connection refers to Fig 4-16.
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Fig 4-16 Connection graph of KR Series (10-30kVA)
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4.9 Installing Check

4.9.1 Check on Cabinet

Complete the assembly on cabinet then check the following item for cabinet installing:

-

w N

)
)
)
)

N

Steady and elegant;

Uprightness angle less than 5°;

Cabinet panel should be on the same horizontal without roughness;

Check the tightness of all screws to find whether be lack of washer, spring washer, or fixing in
reverse.

Check any redundant material left on cabinet. If so, please clean them.

Check any scratch, damage or paint-off on cabinet.

Check the clean of cabinet, clean dust and dirt.

4.9.2 Check on Electric Connection

After the electric connection, please check the electric connection as following items:

1)

Input and power distribution examination: whether AC cable meet standard, the loose of the
internal cable in cabinet, full safety mark for AC distributing cell;

The examination on connection, series no, line order, polarity for output and battery, stability
of cable connection. Recheck the battery connecting polarity and order.

Check the harness to be elegant, the cable banding to meet work art regulation.

Make sure the installation, harness whether to be facility the system upgrade, extending and

maintenance.

-25.-



Three-Phase KR33 Series UPS (10-30kVA) User’'s Manual

5. Operation

5.1Preparation For Bootstrap

Make sure all power cables are in right connection and following items are all right before

startup.

1)
2)
3)
4)

Check out the input voltage is in the rated input voltage range.
Check out input frequency is in the rated input frequency range.
Check out all loads connected to output terminal is switch off.

Check out all air and battery breakers are switched off.

Please operate the UPS following the procedure referred below.

5.2 Single Unit Bootstrap Procedure of KR Series
(10-30KVA)

The bootstrap should follow the steps as:

1)

Turn on bypass power breaker (BYPASS):

Power board begins to work, LCD on the panel initiate displaying. Then low battery indicator
will light on and buzzer will beep continuously.

Turn on rectifier breaker (POWER):

Supposing the right input power initiate rectifier automatically, the rectifier indicator (Rectifier)
on panel will light on. DC voltage will be established completely after 20s time prolong, and
Battery low indicator (BAT.LOW) and buzzer alarming will terminate.

Turn on battery breaker (BATTERY):

Turn on battery breaker, start to charge battery.

Press the inverter button on panel:

At startup, just press on the panel more than 1 second, DC/AC indicator on will light on, invert

output indicator will light on. The equipment will come into normal invert output after 30
seconds.

Turn on load:

Usually one should wait till the UPS is running smoothly before turning on the loaded
equipment, first turning on the higher power equipment, then the lower power equipment.

5.3 Single Unit Shutting Down of KR Series (10-30KVA)

Shut down the UPS following the operation as:

1)

Turn off the inverter:
Press “OFF” buttons on panel at the same time to turn off inverter. At this moment the static
breaker will transfer the power supply for load automatically from inverter to bypass to prevent

output voltage break.
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Turn off battery breaker (BATTERY)

If want to turn off all UPS power, please continue to switch off battery breaker, so rectifier
only stock power in DC BUS.

Turn off rectifier input breaker (POWER):

Turn off rectifier breaker, the rectifier can not establish DC power from AC utility to DC BUS,
DC BUS will discharge power slowly, it will take DC BUS about 2 minutes later.

Turn off bypass input breaker (BYPASS):

Before switch off bypass input breaker, you have to assure output load nonuse, or there will
be no power output from output terminal to terminate user equipment power at breaking
bypass input breaker.

The shutting down procedure will be finished after the LCD display and LED indicators light
off.

5.4 Operating Procedure of Parallel System

5.4.1 Preparation for bootstrap

Before bootstrap, please make sure that all of the input and output power connections are
correct, that all the breakers and breakers of battery rack are switch off, that manual bypass
switch is in the “UPS” status, that all the UPS output loads switches are cut-off, that UPS input
voltage and frequency are in the rating ranges.

5.4.2 Bootstrap procedure of KR Series (10-30KVA)

1). Turn on the bypass breaker (BYPASS), the power board starts to working, the LCD display
panel starts to display, and the BAT.LOW indicator lights on and the buzzer beeps.

2). Turn on rectifier breaker (power) of UPS1 on:
If input phase sequence is correct, the rectifier initiates automatically, the rectifier indicator
(RECTIFIER) on panel will light on. DC voltage will be established completely after 20s
delay, and BAT.LOW indicator turns off and buzzer stops beeping.

3). Turn on the battery breaker (BATTERY) of UPS1:

Turn on battery breaker, and rectifier starts to charge battery.
4). Press “ON” button on the panel, switch UPS output breaker on, UPS will come into normal

invert output after 30 seconds. Use multimeter to check out if UPS output voltage and
frequency are normal. Output breaker of UPS1 must be switched off renewedly after
normal output! But keep UPS1 turning on.

5). Follow (1)~(4) steps above to finish the bootstrap of UPS2.Keep output breaker of UPS2
ducting until normal output of UPS2.

6). Using multimeter separately, measure voltage differences of double ends of breakers of
output phase U, V. W (breaker of UPS1 is cut-off), and the voltage differences accord with

the respective differences of UPS1 and UPS2 before paralleled.
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7). Cut off the AC input breakers of the two UPS , measure voltage differences of the front
lines of the two UPS in the step (6) again .If voltage differences are still below 10V , the
Phase Lock is working normally under the battery status.

8). Switch output breaker of UPS1 on. Measure the three-phase voltage with multimeter and

output circumfluence (normal below 3A) with clip style measurer after paralleled.

Switch the AC input breakers on, the output voltage of paralleled should be normal and
output circumfluence should be below 3A.

9). If tested normally, switch load breakers of user’s distribution cabinet.
And the Parallel System can make power supply for client’s loads. The electrify sequence
references require of single unit.

5.4.3 Shutdown procedure of KR Series (10-30KVA)

Shut down all the output loads of the Parallel System firstly, and then shut down UPS Parallel
system according to following sequence:

1. Turn off the output breaker of UPS1, and then turn off the output breaker of UPS2;

2. Shut down each UPS according to the shutdown sequence of single unit.

5.5 Operation Procedure of Maintenance Switch

Note:
The installation and debug of the Parallel System should be operated by the professional
engineer. The corporation should not undertake any problem caused by self- installation,
self-debug, self-bootstrap by who without training and authorization.

Press “OFF” button on the panel to turn off the inverter.

1. Wait until the bypass director lights on, turn off the rectifier breaker (POWER) and battery
breaker (BATTERY).

2. Switch the maintenance switch to “BYPASS” position, about 1 second later, turn off bypass
power breaker (BYPASS) and output breaker (OUTPUT). then it can be maintained.
Note: turn on output breaker (OUTPUT) is strictly prohibit when UPS is maintained.

3. After finish the maintenance, turn on bypass power breaker (BYPASS) and output breaker
(OUTPUT). Switch maintenance switch to “UPS” position after the bypass indicator on panel
(BYPASS) lights on; bypass power output for UPS is initiating.

4. Then begin to do the operation according to daily operating procedure.
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6. Panel LCD Display Operation Procedure

Panel LCD can display UPS all kinds of running parameter and status. It is operation interface to
set some parameter for UPS and control UPS. Whole LCD display apparatus can display 5 lines
characters. More than 5 lines character content can be displayed by up and down paging. Elegant
operating buttons are facility for user operation.

6.1 Push Key Function lllustration

This Series UPS owns 5 functions keys, as following:
' This key is “ display upward / parameter setting +’function repeat.
Add parameter at parameter setting.

Push this key mean* display downward / parameter set.
For multi-lines character display, downward browsing.
At parameter setting, reduce parameter.

Push this key mean “Parameter item set”

For multi-item set in the same page, using this key can alter display.

Push this key to confirm the function.
To confirm the option with“>" mark or parameter set.

Push this key to back to previous page.
For back to upper level operation menu or parameter setting without input.
Push to Light the LCD.

6.2 On/Off Operation

6.2.1 On/Off Operation of KR Series (10-30KVA)

This Series UPS On/Off keys:

OFF

Power on: Push key about 1SI

Power off: Push key about 1S.
OFF |
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6.3 Display and Related Operation

1) Turn on UPS bypass breaker, and connect mains power supply.

WELLCOME TO USE UPS

Model : KR33xx

Input : 380V/50Hz

Output : 380V/50Hz
D e e S

It will return to normal page after 10seconds. It also can be realized by pressing button
to return normal page directly.

2) The output parameter will be displayed in normal page for this series. It means that LCD
display will switch into output parameter displaying under power on without button input or

no button input after 1 minute.

UPS

Output: R S T
Vl-n: 220V 220V 220V
Load: 0% 0% 0%
UPS Status: Normal
29—03—2006 Fri 08:00:00

UPS working status including:
Power Off
Normal
Rectifier fault
Inv. Protecting
Check battery
Bypass fault
Overloading
Batt. testing
Batt. reversal
Par. line fault
Battery low
Load warning
Battery ok
Battery weak
Batt. defective

Then, press nand u at the same time, LCD will display “Setting mode page”,

user should be required to enter password. In this page, press n or u
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can change value of cursor site, press n to move cursor, press to finish setting.

As shown in following:

UPS
Settings

Enter password: 000000

If password input is error, there will display : Wrong Password.
After entering correct password, Setting Page would be popup as following:

UPS
Settings

» UPS
Battery
Extra

Choose the item which cursor “»” marks, press uand there will display corresponding
menu.

(1) Parameter setting page
Choose “UPS” item, and displaying following page:

Settings—-UPS

Model select :« KR3320
Operating mode: Single
Output voltage: 220V
Output frequency: 50Hz
Bypass voltage:  +15%/-25%

Menu options as following:

Model select :  KR33x0 (x=2, 3)
Operating mode :  Single/Parallel

Output voltage :  220V/230V/240V

Output frequency :  50Hz/60Hz

Bypass voltage :  +15%/-25% or +20%/-25%

Bypass frequency :  +5%/-5% or +10%/-10%

Press u and ncan move cursor “<4” to down or up line, and press u to choose

Value of parameter for the line. Press to save setting and back forward page. And press
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to back forward page without save. Similar to following operation.
(2) Battery setting page
Choose “Battery” item, and displaying following page:

Settings —Battery
Elapsed capacity: <« 50Ah
Battery capacity: 100Ah

v

Entering the page, Ah value can be set where cursor “—” location, press to exit
without save, or press to save setting, and then the cursor will alter to “«”’and jump

to line “Boost charge adjust”, press u to set boost charge voltage and float charge

voltage at the range of —-5V~+5V. Cursor “¥”’means there have some other items in this
page as following:

Battery number: 29/30

Replace alarm: On/Off

Set term: 3years (1~10)

If “Replace alarm” was set to “Off”, the item “ Set term” should be hidden automatically.

(3) Extra setting page

Choose “Extra” item, and displaying following page:

Settings—-Extra

Clear history log: « On
ECO mode : On
Maintenance mode : On

In this page, users can press uto set each item.

3) Function page:
In normal page, press will turn page as following:

UPS
» Rectifier data
Bypass data
Output data
Battery data
Operating status
Buzzer control v
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There are other menu options as following:
Battery management
Language
Time & Date
Manufacturer info
Event history log
This page designed for the displaying all menu options of UPS, “»"mark means the present

selected option. In this page, press will turn to each parameter page which directed by
cursor “p".

Press to return normal display page.

(1) Rectifier data page:

This page displays 3 phase input voltage, frequency of UPS rectifier and rectifier DC output
voltage.

UPS
Rectifier data

R S T
Vl-n: 220V 220V 220V
Frequency : 50. OHz
DC voltage: 395V

Use button to return up layer menu and other buttons are invalid.

(2) Bypass data page:
This page display UPS bypass 3 phase voltage and frequency.

UPS
Bypass data
R S T
Vl-n: 220V 220V 220V
Frequency: 50. OHz

Use button to return up layer menu and other buttons are invalid.

(3) Output data page:
This page displays UPS three phases output parameters.
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UPS
Output data
R S T
Vl-n: 220V 220V 220V
LOAD: 20% 20% 20%
Frequency: b5H0Hz

Use button to return up layer menu and other buttons are invalid.

(4) Battery data page:

This page contains UPS battery voltage and charging (discharging) current. It will display
charging current at UPS rectifier normal status; display discharging current at UPS inverting
status (ltems “Discharge time” and “Remaining time” should not be displayed if “Elapsed

“ "

capacity:” in engineering page was set to value “0”).

UPS
Battery data
Battery voltage 384V
Discharge current: 10A
Battery temperature: 30°C
Discharge time 1H. 30M.
Remaining time 2H. 30M.

Use button to return up layer menu and other buttons are invalid.
(5) Operating status page
This page displays all UPS working status.

UPS
Operating status

Operating model :  Single
Phase : Normal
Bypass Normal
Rectifier Normal
Battery Normal Vv

There are other menu options as following:

Inverter: Normal
Output: Normal
Load: Normal
Ambient Temp: 26°C
Inverter Temp.: Normal
Parallel line: Normal
Battery polarity: ~ Normal
Fuse: Normal
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Fan: Normal

All working status should be shown according to UPS current working status.

Use button to return up layer menu and other buttons are invalid.
When “Operating mode” was set to “Single”, the item “Parallel line” will not be displayed.
(6) Buzzer control page:
This series UPS supply UPS mute control. User can shut down buzzer intermission beeping
alarm. Buzzer will initiate alarming automatically and be out of control from the shield at UPS

abnormal status.

UPS
Buzzer control

Buzzer Do On

Press n to turn on/off buzzer, and Use button to return up layer menu and other

buttons are invalid.

(7) Language setting page:
Users can choose three types of language: Chinese, English and Espanol.

UPS
Language
» X

English
Espanol

Press n u to alter language, and press to determine language which was

chosen.
Use button to return up layer menu and other buttons are invalid.

(8) Time & Date setting page:
This series UPS with internal timer chip can displays present time. User can adjust time

according to indication of cursor “ " and “«”
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UPS
Time & Date
Date: 2006 - 03 - 29
Time: 08 : 00 : 00

Day : Friday

(9) Manufacturer information page:

This page display UPS manufacturer information, mode name, version and equipment 1D
address No.

ID address NO supply address coding information to communication data port at UPS taking
RS485 multi-machines supervising. It can be set with a series codes in UPS. So we

recommend not to change this meter normally.

UPS

Manufacture info

UPS Model  : KR33X0

Hardware : Version 1.0
Control soft: Version 1.0
UPS 1Id <« 01

Press nto set UPS ID, and press to return up layer menu and other buttons are
invalid.

(10)Event history log page:
This page supplies some important history parameter, the time for it and related display of
UPS. They are the basic reference data for analysis on local network and abnormal

situation. UPS
Event history log

» Status
Parameters
Alarm

"« "«

Event history log contains “Status information”, “Parameters information”, “Alarm information”.
And each sub-menu is shown as following:

(a) Status information

Event history log—Status
» Power on/off

AC failure/recovery

Bypass on/off

AC failure count 12

Overdischarge count: 1
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Each sub-menu is shown as following:
(a-1) Inverter on/off history log page:

Power On/Off 01/01
29-03-06 08:00 Power on
28—-03-06 12:00 Power off
27-03-06 18:00 Power on
27-03-06 17:00 Power off
27-03-06 16:00 Power on

(a-2) AC failure/recovery

AC failure/recovery 01/01
29-03-06 08:00 AC failure
28-03-06 12:00 AC recovery

(a-3) Bypass on/off

Bypass on/off 01/01
29-03-06 08:00 Bypass on
28-03-06 12:00 Bypass off

(a-4) Battery test

Battery test 01/01
29-03-06 08:00 Check battery
29-03-06 08:00 Standard test
28—-03-06 17:10 Last for 10Min
28-03-06 17:00 Deep test

After finishing deep test for batteries, system will record duration. And system record time

for check battery and battery capacity reduce after standard test.
(b) Parameters information

Event history log—Parameters

» Rectifier
Bypass
Output
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Each sub-menu is shown as following:

(b-1) Rectifier parameters information
Rectifie parameters 01/01
29-03-06 08:00 Voltage R :330V
28—-03-06 17:10 Frequency:O0OHz

This page can record abnormal parameters records of rectifier.

(b-2) Bypass parameters information
Bypass parameters 01/01
29-03-06 08:00 Voltage R:330V
28—-03-06 17:10 Frequency:O0OHz

This page can record abnormal parameters records of bypass.
(b-3) Output parameters information

Output parameters 01/01
29-03-06 08:00 Voltage R:330V
28—-03-06 17:10 Load R :150%

This page can record abnormal voltage and overload percentage of each phase “R.
(c) Alarm information

Fault record 01/01
29-03-06 08:00 Battery low
28-03-06 12:00 Inv.overtemp.
27-03-06 18:00 Phase fault
27-03-06 17:00 Par. line fault
27-03-06 16:00 Fuse fault
27-03-06 15:00 Rect. fault

If there has no history log, LCD will display “ No record”.
If the item “Clear history log” in Extra setting page was set in “On” status, users can press u +

simultaneously for 10 seconds to clear historry record in current interface.

Press n u buttons to do rolling browse

Press button back to upper menu index. Other buttons are negative.

Note: For future convenience in fault analysis, it's not recommended to clear history record
frequently.
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7. Communication Port Connection

7.1 RS232 communication port

Disassembling cover plate of breaker, there is a communication port for RS232/RS485, and a set
of UPS supervising software, SNMP card is optional for it(communication distance is no more than
10m general). Realizing remote control over UPS input voltage, input frequency, output voltage,

output frequency, load etc parameter and remote machine on/off.

7.2 RS485 communication port

Disassembling cover plate of breaker, there is a communication port for RS232/RS485, and it can
support remote supervisory. Realizing remote control over UPS input voltage, input frequency,

output voltage, output frequency, load etc parameter and remote machine on/off.

7.3 Dry-contact communication signals

Disassembling cover plate of breaker, there is a dry-contact communication port, and it has two
dry-contact communication signals show battery low-voltage and mains supply abnormal. Its status
is shown as following:

Battery is normal: 1P and 2P is open; Battery is low-voltage: 1P and 2P is close;

Mains supply is normal: 3P and 4P is open; Mains supply is abnormal: 3P and 4P is close.
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8. The Selection and Maintenance for

Options
8.1 Application of Battery

8.1.1 Charging /Discharging for battery.

Battery bank is an important apparatus to assure the uninterrupted power supply for UPS. Battery
bank connects with the battery branch circuit of UPS system. Power system will do float charging
or balance charging on battery bank at utility normal status; the battery supply user equipment by

inverting at utility fault.

8.1.2 Selection of Battery

1) The selection of battery bank capacity. It depends on two factors of the needed current for
load equipment in power system and the respected battery discharging time. Supposing
discharging current of the battery bank in power system is 80A, the respected battery bank
power supply time at AC break is 10h. So the system require battery capacity= battery
discharging currentx The power supplying time at AC break=800Ah, there is an added
redundancy on the theory battery capacity . That is the practical capacity of battery. The
principle of battery selection should be a certain higher capacity than theory capacity. The

redundant value should be in 20% of capacity of load.

2) Pronhibit different capacity batteries be used in series and different voltage battery be used in

parallel mode.

Please do not connect different capacity battery bank in parallel mode (the different battery internal
resistance will affect charging current procedure to lead different capacity battery without full
charging. That will result in two different battery bank: one gets over charge , another one gets low

charging; And there will be battery bank mutual discharge at discharging procedure).

8.1.3 Notice Project for Battery USE, Maintaining

1) Multi-banks of battery in parallel mode, the total capacity of battery bank equals to the sum of

all batteries capacity.
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2) The using environment temperature is in 0°C~40°C, the validity of battery and battery
temperature are in inverse proportion, so there should arrange abstraction of heat on the
design for high temperature battery application to prevent the sharp increasing of battery
temperature. (When battery bank under increasing temperature, the polarity board will be
corrupted badly by vitriol. That will shorten validity of battery.) If it is possible, please fix air

conditioning in machinery room to prolong battery validity.

3) After completion of power system fixing, charge the first used battery or longtime unused
battery before their application; Battery will lose the capacity in stock slowly for longtime

self-discharge. Without full charging, the battery cannot reach accordant performance.

Check all parts of battery and fasten status connection once to prevent accident after a certain

period. Tightening work is also necessary.

8.2 SNMP Card and Software

SNMP card will be fixed in UPS internal SNMP card slot or outlay to realizing network remote
management on UPS. Hot change design realizes fast and facility direct change and maintenance.
User can supervise UPS by IE etc browser UPS. Operating illustration follow the user manual of

net adapter.

8.3 UPS Concentrated Monitor

Background monitoring software-concentrating monitor can realize the background supervising
over UPS and remote On/Off machine. Operation illustration follow concentrating monitor user
manual.
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9. Daily management and Maintenance

9.1 Machinery management

The management of machinery room includes environment and safety management, equipment
management.

1) Basic target for environment safety management: Make sure environment temperature,

related humidity, brilliance, Static disturbing, noise, Strong EMC disturbing to meet standard
requirement to assure the stability, reliability, security of power equipment. All for the normal

power supplying for load equipment.

2) Basic demand on equipment management: Ensure the machinery performance of equipment
well, the electric performance of equipment meets the standard, reliability and stability of

equipment, and intactness of equipment related technical reference and original record.

9.2 Maintenance Instructions

Correct maintenance, including preventive and remedy maintenance, is key to optimal operation of
UPS and will prolong the equipment’s life span. Preventive maintenance includes some frequently
executed procedures which are for the prevention of system faults and maximization of system

efficiency; remedy maintenance includes trouble-shooting of the system for effective maintenance.

9.2.1 Safety Precautions

In order to carry out system maintenance safely and successfully, the relevant safety precautions
must be carried out, essential tools and testing equipment shall be used and qualified maintenance

staff shall participate. The following safe operation procedures shall be observed at any time:
1. Bear in mind that there is dangerous voltage in UPS even if it is not running.

2. Make sure that the operation and maintenance staff of UPS is familiar with the equipment

and this manual.
3. Do not wear gold or silver ornaments like rings and watches, etc during operation of UPS.

4. Do not take for granted the safe operation procedures. If you have any questions, please

consult those who are familiar with the equipment.

5. Look out for the dangerous voltage in UPS. Before maintenance and adjustment, use a
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voltage meter to ensure that the power supply is switched off and it is safe for operation.

9.2.2 Regular Preventive Maintenance

The following are the steps of preventive maintenance which, after execution, will increase the
efficiency and reliability of UPS system.

1. Maintain a clean environment to avoid dust or chemical pollution to the UPS.
2. Wiring check once half a year if the input and output terminals have good contact.

3. Check regularly the operation of draught fans to prevent choking of draught. They shall be
replaced in case of damage.

4. Check regularly battery voltage and UPS working status.
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10. Package, Transportation and storage

10.1 Package

The main unit of this UPS is firstly packaged in carton, and then in wooden case for more

protective. There are some signs on the carton, such as model, volume, date etc.

10.2 Transportation

It should strictly conform to the care signs during transportation, and place the UPS according to
the care signs, to avoid the shake to the UPS. It can’t put the equipment on the open vehicle and
cabin, and should be put together with flammable articles. It is prohibited to put the equipment in
the open air in the midway, and should avoid the drench of the rain, snow or other wet goods, also

machinery damage.

10.3 Storage

Place the equipment according to the care signs. It should part from ground for 20cm, part from

wall, hot source, cold source, windows or air entrance for 50cm.

Environment temperature for storage is 0~40°C, relative humidity is 20%~80%, the stock should
not have any baleful gas, flammable and corrosive chemistry, have not strong shake, strike and
magnetic field. The storage period in this condition is for six months, over six months, the
equipment should be checked, and charged the battery every three months.
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