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Safety Instructions

Operation Safety

1.

Prior to the application, please read “Safety Instructions” carefully to ensure
correct and safe application. Please keep the user manual properly.

During operation, attention should be paid to all warning symbols and
operations should be followed strictly as required.

Equipment is not supposed to be used in environment that directly exposed
to the sunlight or raindrops or in humid environment.

The equipment should not be installed close to area of thermal sources or
any area where there is presence of devices such as electric heaters and
furnaces.

Make sure the safety space should be left for proper ventilation and product
maintenance when placing UPS. Refer to the instructions during installation.
Dry and non-conductive items should be used for cleaning.

In case of a fire hazard, dry powder extinguisher should be used properly.
Using liquid fire extinguisher may result in electric shock hazard.

Electric Safety

1.

Before electricity is switched on, make sure earthing is properly done and
wire and battery polarity are correctly connected.

When UPS relocation or wire reconnection is necessary, AC and battery
should be switched off and UPS should be completely turned off, otherwise
there might be a danger of electric shock because output terminal might be
still electrified.

Please use EATON specified appendix devices and accessories.

Battery Safety

1.

Battery service lifetime will be shortened as ambient temperature rises.
Replace batteries periodically to guarantee normal UPS performance and
sufficient back-up time.

Only personnel with proper expertise can carry out the maintenance of
accumulator batteries.

Replacement of accumulator batteries requires a match of same type and
model with equal quantity.



As accumulator batteries may contain potential electric shock and short-
circuit current danger, to avoid accidents that might be thus resulted, the
following warnings should be observed during battery replacement:

A. Do not wear watches, rings or similar metallic items;

B. Use insulated tools;

C. Puton rubber shoes and gloves;

D. Do not place metallic tools or similar metallic parts on the batteries;
E. Switch off load connected to the batteries before dismantling battery
connection terminals.

5. Do not expose accumulator battery to fire in order to avoid possible
explosion that might endanger physical safety.

6. Non-professionals are not allowed to open or destroy accumulator batteries
for electrolytes in batteries contain strong acid and other dangerous
substances which will cause damages to both human skins and eyes. Should
electrolytes come into any contact with human body unintentionally, rinse
with clean water and seek medical advice.

7. Do not cause battery positive and negative polarity short circuit, otherwise,
electric shock or inflammation may occur.

Maintenance

1. Working environment and storage means can affect the service term and
reliability of this product to some extent. Therefore, the product is not
suitable for performance in the following environment:

A. Locations where temperature exceeds the maximum or goes below
the minimum temperature as required by technical specifications or
humidity is improper (temperature range: 0-40°C ; relative humidity
range: 20%-90%).
B. Locations where vibration and collision are constant;
C. Locations where metallic dusts, corrosive substances as well as salts
and inflammable gases are present.
2. For long-term inaction, UPS (without batteries) should be kept in dry

environment with temperature ranging from -25-55°C . Before start-up,
ambient temperature should be brought back to 0 or above for a certain
period of time (above 2 hours).
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This On-Line-Series is an uninterruptible power supply incorporating double-converter
technology. It provides continuous, high-quality AC power to connect strict load,
especially for computers, communication equipment and industrial automatic equipment
and so on. The double-converter principle eliminates all mains power disturbances. When
some overload, inverter fault or rectifier fault occurs, the UPS will transfer to bypass
mode; if overload is removed, the UPS will transfer to inverter mode automatically.

Chapter 1 Brief introduction

This manual is designed for On-Line series product as follows:

C-6000FC: the standard model with internal battery and LCD ;
C-6000FCL.: the long back up time model with external battery and LCD ;
C-6000F: the standard model with internal battery and LED;

C-6000FL: the long back up time model with external battery and LED;
C-10000FC: the standard model with internal battery and LCD;
C-10000FCL.: the long back up time model with external battery and LCD;
C-10000F: the standard model with internal battery and LED;

C-10000FL: the long back up time model with external battery and LED;

3C-10000F: the standard model with internal battery, LED and three phase input and

single phase output;

3C-10000FL: the long back up time model with external battery, LED and three

phase input and single phase output;

3C-20000FL: the long back up time model with external battery, LED and three

phase input and single phase output;

1.1 Frequently used symbols

Symbol & Description

Symbol

Description

Caution

Dangerous high voltage

Alternating Current (AC)

|||

Direct current (DC)

Earth protection

Connection protection

Recycle

x| O IH®

Do not place with sundries




1.2 Front view

77

C-6000FC/C-6000FCL C-6000F/C-6000FL/C-10000F/C-10000FL
C-10000FC/C-10000FCL 3C-10000F/3C-10000FL/3C-20000FL

1.3 Rear view

C-6000FC/C-6000FCL C-10000FC/C-10000FCL/
C-6000F/C-6000FL C-10000F/C-10000FL



3C-10000F/3C-10000FL 3C-20000FL

@ Parallel card (option) cover
@ EPO (Emergency Power Off)
® RS232

@ Battery connection socket

® Maintenance switch

® Cable clamp

@ Intelligent slot

Fan

© Input switch

Terminal block cover



1.4 Technical data

Model C-6000FC | C6000FCL | C-6000F | C-6000FL

('?/'meerg)s')‘(’”Hs) () 577x 290 755

Net Weight (Kg) 111 | 59 | 99 | 59

Power Rating

Apparent power (KVA)/ 6KVA/

Active power (KW) 4.8KW

Input

Voltage range 220VAC (-15%/+25%)

Current* 33A.max

Frequency range 60Hz(+/-4Hz)

Power factor 0.99

Output

Voltage* 220(adjustable according to customer requirements)

Stability +1%

Frequency 56Hz~64Hz (line mode, synchronize with line)
60Hz+0.05 (battery mode)

Power factor 08

Overload capacity

105%~125%: transfer to bypass after 1 min;
125%-~135%: transfer to bypass after 30 seconds;
>135%: transfer to bypass after 0.1 second;

Distortion THD<2% (full linear load)
Battery (the battery life reduce quickly under high temperature)
Backup time >7 mins >5mins
P (4200W) (4200W)

Charge time 7 hours to 90% 7 hours to 90%
EMC
EMI CNS 14757-2(C3)

ESD IEC61000-4-2 Level 4

RS IEC61000-4-3 Level 3
EMS

EFT IEC61000-4-4 Level 4

Surge IEC61000-4-5 Level 4

& Caution: This prod
environment installation
disturbances.

uct for commercial and industrial application in the second
restrictions or additional measures may be needed to prevent

Operation temperature 0°C~40°C

Storage temperature -25°C~55°C

Humidity 20%~90% (no condensation)
Altitude <1000m




Model C-10000FC | C-10000FCL | C-10000F | C-10000FL

('?/'meerg)s')‘(’”Hs) () 607x 300x 820

Net Weight (Kg) 135 | 80 | 135 | 80

Power Rating

Apparent power (KVA)/ 10KVA/

Active power (KW) 8KW

Input

Voltage range 220VAC (-15%/+25%)

Current* 55A.max

Frequency range 60Hz(+/-4Hz)

Power factor 0.99

Output

Voltage* 220(adjustable according to customer requirements)

Stability +1%

Frequency 56Hz~64Hz (line mode, synchronize with line)
60Hz+0.05 (battery mode)

Power factor 08

Overload capacity

105%~125%: transfer to bypass after 1 min;
125%~135%: transfer to bypass after 30 seconds;
>135%: transfer to bypass after 0.1 second;

Distortion THD<2% (full linear load)
Battery (the battery life reduce quickly under high temperature)
Backun time >5mins >5mins
P (7000W) (7000W)

Charge time 7 hours to 90% 7 hours to 90%
EMC
EMI CNS 14757-2(C3)

ESD IEC61000-4-2 Level 4

RS IEC61000-4-3 Level 3
EMS

EFT IEC61000-4-4 Level 4

Surge IEC61000-4-5 Level 4

& Caution: This prod
environment installation
disturbances.

uct for commercial and industrial application in the second
restrictions or additional measures may be needed to prevent

Operation temperature 0°C~40°C

Storage temperature -25°C~55°C

Humidity 20%~90% (no condensation)
Altitude <1000m




Model 3C-10000F ‘ 3C-10000FL C-20000FL

Dimensions (W x D x H) (mm) 607x 300x 820 607x 325x 936

Net Weight (Kg) 136 | 81 131

Power Rating

Apparent power (KVA)/Active 10kVA/ 20kVA/

power (KW) 8kW 16kwW

Input

Voltage range 220VAC (-15%/+25%)

Current* 55A.max I 110A.max

Frequency range 60Hz(+/-4Hz)

Power factor 0.99

Output

Voltage* 220(adjustable according to customer requirements)

Stability +1%

Frequency 56Hz~64Hz (line mode, synchronize with line)
60Hz+0.05 (battery mode)

Power factor 0.8

Overload capacity

105%~125%: transfer to bypass after 1 min;
125%~135%: transfer to bypass after 30 seconds;
>135%: transfer to bypass after 0.1 second,;

Distortion

THD<2% (full linear load)

Battery (the battery life reduce

quickly under high temperature)

Backup time > 5 mins(7000W)

Charge time 7 hours to 90%

EMC

EMI CNS 14757-2(C3)
ESD IEC61000-4-2 Level 4

EMS RS IEC61000-4-3 Level 3
EFT IEC61000-4-4 Level 4
Surge IEC61000-4-5 Level 4

Caution: This product for commercial and industrial application in the second
environment installation restrictions or additional measures may be needed to prevent

disturbances.

Operation temperature 0°C~40°C

Storage temperature -25°C~55°C

Humidity 20%~90% (no condensation)
Altitude <1000m




*. The maximum current can be obtained when the UPS input is 187V, output is under
rated full load, and charger works under full load.

*. When output voltage is adjusted from 220V to 200V or 208V, the rated power of output
VA and WATT should be decreased by 10%.

*. The output voltage is adjustable according to customer requirements
(200/208/220/230/240 VAC).

Actual power (all Load capacity) = rated power * coefficient (correspond to the altitude)

Altitude (m) 1000 1500 2000 2500 3000 3500 | 4000 | 4500 5000
Coefficient 100% 95% 91% 86% 82% 78% 74% 70% 67%

& CAUTION: It needed to reduce the power of output when the products are used in a
high altitude above 1000m, the coefficient for the actual power refer to the foregoing
table.




Chapter 2 Installation

DANGER: Cut off the input switch, if it is the long back up time model, disconnect
the battery input.

A CAUTION: 1. The installation as described in this chapter may only be carried out
by qualified technician, comply with the local electric law.
2. It is recommended to use the floor installation.

2.1 Unpacking inspection

1. Open the packing box of the UPS and take it out, check whether the UPS is damaged
during the process of transportation or not.

2. Should any damage be observed or parts be found missing, do not start the machine.
Contact the forwarder and distributor immediately.

Accessories:

1) User manual (1 PCS)

@’9 RECYCLE: Please keep the packaging for future use.

2.2 Wiring table

& CAUTION: Choice of the diameter and cross section of conductors depend on the
rated power of UPS.

Model C-6000F/C-6000FL/C-6000FC/ C-10000F/C-10000FL/C-10000FC/
C-6000FCL C-10000FCL

G 12AWG or 14 mm? (hard wire) 10AWG or 22 mm? (hard wire)

Input N 12AWG or 14 mm? (hard wire) 10AWG or 22 mm? (hard wire)
L 12AWG or 14 mm? (hard wire) 10AWG or 22 mm? (hard wire)

+ 12AWG or 14 mm? (hard wire) 10AWG or 22 mm? (hard wire)

Battery | - 12AWG or 14 mm? (hard wire) 10AWG or 22 mm? (hard wire)
G 12AWG or 14 mm? (hard wire) 10AWG or 22 mm? (hard wire)

L 12AWG or 14 mm? (hard wire) 10AWG or 22 mm? (hard wire)

Output* | N 12AWG or 14 mm? (hard wire) 10AWG or 22 mm? (hard wire)
G 12AWG or 14 mm? (hard wire) 10AWG or 22 mm? (hard wire)

* 6kVA: for 110V output, please use conductor of BAWG or 22 mm? or above ( hard wire).
10kVA: for 110V output, please use conductor of 6AWG or 38 mm? or above ( hard wire).
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Model 3C-10000F/3C-10000FL 3C-20000FL

G 10AWG or 22 mm? (hard wire) 8AWG or 30 mm? (hard wire)

Input N 10AWG or 22 mm? (hard wire) 6AWG or 38 mm? (hard wire)
L 10AWG or 22 mm? (hard wire) 6AWG or 38 mm? (hard wire)

+ 10AWG or 22 mm? (hard wire) 6AWG or 38 mm? (hard wire)

Battery | - 10AWG or 22 mm? (hard wire) 6AWG or 38 mm? (hard wire)
G 10AWG or 22 mm? (hard wire) 6AWG or 38 mm? (hard wire)

L 10AWG or 22 mm? (hard wire) 6AWG or 38 mm? (hard wire)

Output* | N 10AWG or 22 mm? (hard wire) 6AWG or 38 mm? (hard wire)
G 10AWG or 22 mm? (hard wire) 6AWG or 38 mm? (hard wire)

* 10kVA: for 110V output, please use conductor of BAWG or 38 mm? or above ( hard
wire).

20kVA: for 110V output, please use conductor of 2AWG or 100 mm? or above ( hard
wire).

2.3 Cable connection

A DANGER: the distribution switch must allow the max current of UPS through it, if
not, burn may occur.

1. Choose appropriate cables for input and output referring to “wiring table”.

2. Remove the terminal block cover in the rear panel.

3. Connect the load to the output of the terminal block.

For 110V output, connect L1 and L2, N1 and N2, and then connect L1 as UPS output L
and N2 as UPS output N;

For 220V output, connect N1 and L2, and then connect L1 as UPS output L and N2 as
UPS output N;

4. Connect the input power cable to the input of the terminal block. It needed to connect
battery cable for long back up time models.

5. Insert the tie cable through the cable clamp.

6. Make the input, output and battery cable colligation with tie cable; adjust the tie cable
to the appropriate position.

Wiring: please choose single phase with 2 wires or single phase with 3 wires for output
wiring. Take 220V/110V output as an example:

Note: please choose single phase with 2 wires for 110V output to avoid burning the
internal transformer of UPS under full load.



(e | wl R s | v [eamsear—] 1] wa] 2] nwel Y
O IMNPUT BATTERY" QUTPUT =)
\_ I I I 1 | | J Pe
| [N 2
2200

Fig. 1 6K/10K single phase input; single phase+2 wires, 220V output-

(1l n] r] s | 7 |eare]mar- E1| ;u-||L.2| Nz
0 INFUT BATTERY QUTPUT

1 1 1 | | ||III|||GJ—£3
[ilr an

110

Fig. 2 6E/10K single phase input; single phase+2 wires, 110V output-

(e w] r] s | 7 [eamsdear—] ti] wi] 2] n2|
o INPUT BATTERY: OUTPUT o
1 1 [ 1 | | | 1 1 1) i°
[ ||l | | I
et ©
220V

Fig. 3 6K/10K single phase input; single phase+3 wires, 220V/110V outputs

1 1 1 1
(lo | w] rRI s | 7 | o] nifrz] ne
o] INPUT OUTPUT 8]

T T T T T T LT e
t ¢+ ®

220V

Fiz 4 10K three-phase input; single phase+2 wires, 220V outputs
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) INPUT OUTPUT 0
\ f [ 1 1 [ 1 1 J
| S — |||—i
L1 °
110V

Fig. 5 10K three phase input; single phase+2 wires, 110V output

L1 1 1
(| N R] s | 1] o] nof 2] w2
0 INPUT OUTPUT 0
k [ 1 1 1 | | 7e
T T
|110v 0V |
220V

Fig. 6 10K three phase input; single phase+3 wires, 220V/110V output

L1 1 1
(o | Nn| R s | 7 eare]oar-| 1] Nt 2] N2 )
o INPUT BATTERY OUTPUT
_ | I

||IL|£||||J__CI;
1

10V

Fig. 7 20K three phase input; single phase+2 wires, 110V output
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o INPUT BATTERY OUTPUT S
_ [ I 1 1 | I 1 1 J

p—

—

—
-
]

220V

Fig. 8 20K three phase input; single phase+2 wires, 220V output

L1 1 1
ST NI R Ts 7 Iearelearf i T o] N2
0 NPUT BATTERY OUTPUT O
| | | [ 1T 1 G
| "l | | I i
220V

Fig. 9 20K three phase input; single phase+3 wires, 220V/110V output

2.4 Installation of external battery

Perform the battery connecting procedure according to the following steps strictly:

1. Make sure the UPS input and output terminals are uncharged;

2. Turn off the battery switch on battery cabinet;

3. Connect "+", "N" and "-" of battery to the corresponding terminal bay of UPS;

4. Use multimeter (DC Voltage) to measure the voltage of positive and negtive batteries,
and check whether they are connected correctly.

Note: non-professionals are NOT allowed to operate the steps above, otherwise electric
shock may occur.
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UPS and battery configurations are as follows:

UPS Cabinet

12V, 7AH, 2 groups of 20 batteries

C-6000FC .
12V, 26 AH, 1 group of 20 batteries

C-6000FCL

12V, 40AH, 1 group of 20 batteries
12V, 7TAH, 2 groups of 16 batteries

C-6000F .
12V, 26 AH, 1 group of 16 batteries

C-6000FL

12V, 40AH, 1 group of 16 batteries
C-10000F/ C-10000FL 12V, 7AH, 2 groups of 20 batteries
C-10000FC/C-10000FCL 12V, 26 AH, 1 groups of 20 batteries

3C-10000F/3C-10000FL 12V, 40AH, 1 groups of 20 batteries

12V, 26 AH, 1 groups of 20 batteries
3C-20000FL

12V, 40AH, 1 groups of 20 batteries

Installation of external battery: the external battery connection socket is located on the

rear panel of UPS. Please refer to the following figures for installations of standard models
and long backup time models.

A. Standard model with 1 external battery cabinet (parallel connection of 2 groups of
20 batteries, each of 12V, 7AH)

UPS Cabinet

13



B. Long backup time model with 1 external battery cabinet (1 group of 20 batteries,
each of 12V, 26AH)

Cabinet

2.5 Connecting to the Computer interface

Computer interface: standard RS232 communication port, use a RS232 cable to connect
the UPS with the monitor.

1. Connect the RS232 communication cable to the serial port computer.

2. Connect the RS232 cable to the RS232 communication port of the UPS.

RS232 port settings are as follows:

Baud rate: 2400bps
String length: 8bit
End-code: 1bit
Parity bit: None
The PIN configuration of computer interface port on UPS (DB-9) is as follows:

§ Rxd Txd

‘5 4 ‘3 ‘2 1

o o

9 28 27 26
0000

Pin # Definition 1/0
2 RS232 Tx output
3 RS232 Rx input
5 GND output
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2.6 Parallel operation (option)

1. Redundancy

N+X is currently the most reliable structure in power protection. N represents the
minimum number of the UPS blocks of the UPS system that the total load needs; X
represents the number of the redundant UPS blocks of the UPS system, i.e. the number of
the fault UPS block that the system can handle simultaneously. The bigger X is, the higher
the system reliability is. For occasions where reliability is highly depended on, N+X is the
optimal mode.

The UPS system can be configured with up to three UPS blocks. Use the parallel cables to
connect the parallel UPS with each other to realize power redundancy.

2. Connection

The parallel function is optional and customers should purchase the necessary accessories
(including the parallel cables and parallel cards), then the customer service engineers will
help install them. It is up to three sets of UPS for parallel operation and the UPS operation
in parallel have been designed for use with separate batteries.

A). Remove the parallel card cover and connect the UPSs with each other by the cables:
connect the parallel cards of the UPSs by the cables and the UPSs can communicate with
each other via the cards.

otkicdie

e 2
< e =g
sl e

] @ &

B
ERREEEREEEE
L]

15



B). Connect each output wire to an output switchboard and then to the loads.

Utility Input Switchboard

L] [ L]
UPS1 uPS2 uPS3

Output Switchboard | I

Load Load Load Load

A CAUTION: Requirement of output wiring length:
When the lead from the output terminal of each set of UPS to the output patch board
is less than 20m, wire difference should be less than 20%;
When the lead from the output terminal of each set of UPS to the output patch board
is longer than 20m, wire difference should be less than 10%.

C). The wiring connection diagrams are as follows and the wiring requirements follow the
requirements of single UPS.
D). The parallel UPSs have been designed for use with separate batteries.
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E). Wiring connection diagram of parallel UPSs (for C-6000FC/C-6000FCL/C-6000F/
C-6000FL/C-10000FC/C-10000FCL/C-10000F/C-10000FL):
1). Single phase + 2 wires: 110V

@ @
@ (-]
L——a
input switch |: L g input switch _] L g input switch [ L@
L4 output L L output i output
!I switch I switch [7] switch
G N L L N G
utility load
2). Single phase + 2 wires: 220V
Li[e] (a]i[e]i[e]ile] (o] =3
] @ @
(-] L] (-]
input switch |: — input switch I:I:] — input switch Y [ —
g a_Joutput output T—4rjoutput
F witch I:Iijswitch E_gswitch
G N L L1L2 G
utility load
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3). Single phase + 3 wires: 220V/110V

@®
(780

@
® [
[
input switch [ Ll input switch I:T] e input switch |
34 |output output output
’7 —lwitch I:I\:‘:Iswitch S]switch
fad NLiL2 G
utility load
F). Wiring connection diagram of parallel UPSs (for 3C-10000F/3C-10000FL):
1). Single phase + 2 wires: 110V
@
®
iput2ow it h | s i tawich| 3 A\ L—e i twic h [ 3 L
) |
e joutput gjoutput -
[ [y [ oo
GNRST LN ¢
utility load
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2). Single phase + 2 wires: 220V

] =]
-] [:]
input switchl | L input switch | h | [ input switch | 3
q_g]output 1% output 9] output
I:I»E switch I:I>i| switch [f] switch
GNRST LN G
utility loa d
3). Single phase + 3 wires: 220V/110V
NEREERE
o
nnnnﬁno Nh hm%l o)
@ - @ @
L ] )-‘ -] L]
input switch [ I — input switch[ | e input switch | o —
i |
] output —ijoutput 4 output
EI» switch r q witch [r_ switch
GNRST N L1L2 G
load

utility
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G). Wiring connection diagram of parallel UPSs (for 3C-20000FL):

1). Single phase + 2 wires: 110V

e N R Yga_h,wumu@o
ololololololololiolalaliel
adhdidididhdidhdidid

Telolololofotofolotolo
loblolelololole

\ooo/

S Gioeioslo dhbioilol3

1|
=]
Ll € LIy ] —e
: : input input
input switch [ ] —e sw’i)tch Ii ‘ — sw’i)tch [ T ] —e
\—-joutput ~&—4joutput g output
I:I> switch T switch |_ ‘switch
+ - +- + -
battery 1 battery 2 battery 3
GNRST LN
utility ‘load
2). Single phase + 2 wires: 220V
gogodgdlool,  cloblidbgiobitl, ol lgloighlgly
nnfxﬂnnnnnnﬂﬁc‘ 0l0] Siolalalclaiclialle ico olololo HOOO
ihdbdbdbdhdbdhdhdhdl o ihdhdhdhdhdhdhd) j o ATRTATATHTN d hd ) j
i @ T ® T
r U 0
i i input input
input switch I ‘ switch 2 ‘ switch T 1
output g 4joutput £ 9 output
witch I —|<witch |— :cwitrh
+- = +-
battery 1 battery 2 battery 3
GNRST LN <
utility load
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3). Single phase + 3 wires: 220V/110V

cloilgiglolelololoighy,  lololodlgigigiclololol, - lelololololgiglolololgl

[ SFeleloloklel]  Clobblooblolly  Clslsldbloslsbiols
i o - ‘ e ®
1>J 3 — [ 1>—I (]

input switch rﬁj 1 switch : ] T switch ﬂr_ B 11
[:]swnch Iﬂswitoh I:::switch
A A
+- +- +-

battery 1 battery 2 battery 3 v
{3\ NRST NL1L2 G

utility load

3. Advantages of parallel configuration

This configuration improves the reliability of the power supply system through the
redundancy frame structure. Two UPSs equally share the load, when one UPS fails, the
other will take up full load itself, so it is called 1/2 redundancy system.

It is designed to isolate the UPS from the AC source for maintenance, each UPS has a
manual maintenance bypass switch.

4. Operation
1) Please follow the single UPS operating guide to perform general operation.
2) Power on

Power on under main: electrify the UPSs and then select “COMMAND” and confirm on
the LCD of any set of UPS, others are powered on at the same time, and then all units
transfer to INV mode simultaneously.

Power on under battery: Short press the "ON" button of each UPS to get power sources,
then select “COMMAND” and confirm on the LCD of any set of UPS, others are powered
on at the same time, and all the units work under battery mode simultaneously.

21



3) Power off
Select “LOAD OFF ALL” and confirm on the LCD of any set of UPS to shut down all the
units;

Select “LOAD OFF ALONE” and confirm on the LCD of any set of UPS to shut down
one UPS alone.

& CAUTION: short-press should be less than 0.5 second.

2.7 Communication card installation

Intelligent slot is designed for the communication card. You don’t need to stop the UPS
during the installation of communication card.

I. SNMP card (option)
The intelligent slot with installation of SNMP card supplies the SNMP compliant data on
an RJ45 connector.

I1. AS400 card (option)
This series UPS support AS400 card (an optional accessory) for intelligent slot. The
following is the pin assignment and description of DB-9 connector in AS400 card.

PIN Description
PIN1 UPS Fail
PIN2 Summary alarm
PIN3 GND (Ground)
PIN4 Remote shutdown
PIN5 Common
PING6 Bypass
PIN7 Battery low
PIN8 UPS on
PIN9 Line loss
Cups FAIL f@ s
I A R
SUMMARY ALARM 0270 Ry Lo
GND 7—0380 UPS ON
[i.l-_\-lf)'l ESHUTDOWN | LN Loss
COMMON 90
N

22



2.8 EPO

EPO (Emergency Power Off) is a green connector and located on the rear panel of the
UPS. It can perform emergent power off when the UPS is under emergent condition. Two
methods to carry out cable connection as followed.

@ ——  EPO _
|Blo o oo
11 2 3 4

1-2 close- UPS perform Emergency power off
3-4 unused

@ —— EPO _

1-2 connect with short wire, keep the connective state always
3-4 open- UPS perform Emergency power off
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2.9 Maintenance switch

There are voltages present inside the UPS when it works under line mode, battery mode
or bypass mode, so you can make the UPS separate with the utility via closing the
Maintenance switch and thus ensure safe on-line maintenance.

/P o/P

Battery

—— Maintenance switch

2.10 Dustproof net (option)

Dustproof net is used to protect the UPS from dust and it is necessary to install a dustproof
net for the device at an environment with heavy dust or smog. Dustproof net should be
installed inside the UPS and at the back of the front panel. Please refer to the dustproof net
quick installation guide for details.
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Chapter 3 LCD Operation

3.1 Control Panel

It is applicable for the following models:

C-6000FC: the standard model with internal battery and LCD ;
C-6000FCL.: the long back up time model with external battery and LCD ;
C-10000FC: the standard model with internal battery and LCD;
C-10000FCL.: the long back up time model with external battery and LCD;

LED Indicator Color Instruction
Normal indicator Green The LED is lit when load is powered by the utility via
inverter.
Battery indicator Yellow | The LED is lit when UPS is powered by battery.
Bypass indicator Yellow 'tl)'he LED is lit when load is powered by the utility via
ypass.
Fault indicator Red The LED is solid on or flashes in case of UPS fault;
and there are continuous or periodic beeps.

Note: please refer to Chapter 5 for more details of light display reference.

Keys Definition Description

1+ UP Scroll through lists on the same screen
¥ Down Scroll through lists on the same screen
« Confirm Enter next screen

ESC Exit Return to last screen
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3.2 Start up

Prior to UPS startup, make sure the cables and terminal blocks are connected properly,
otherwise, electric shock may occur.

1. Switch on “input breaker", the UPS 2. Thefollowingscreenappears

implements selftest. automatically within about 1s, contact
customer service to get the enter key by
providing date and serial No..

UPS SELFTESTING XXXX Y XX M XX D

ENTER KEY: sk
PLEASE WAIT--- SERTAL:

3. Then the startup screen appears. 4. Press Enter to start up the UPS.

CONFIRM

= 0AD ON
NO, CANCEL
YES, CONFIRM

= COMMAND
CONFIGURATION
HELP

5. UPS is switching on. 6. Then the Switch-off screen appears.

LOADING ON
= COMMAND

PLEASE WAIT:--
HELP
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3.3 Shut down

1. Switch-off screen (1) 2. Switch-off screen (2) (selftest is enabled)

= COMMAND
SELFTEST
HELP

= COMMAND

HELP

3. If it is in single machine mode (default),
the following screen will appear, then press
Enter to confirm.

CONFIRM
LOAD OFF ALONE
NO, CANCEL
WYES, CONFIRM

In parallel mode, you can select to load off single UPS alone or load off all units.

5. If itis in parallel mode, the following 6. Select "LOAD OFF ALONE" to enter
screen will appear. the following screen. Then press Enter to
confirm.

CONFIRM
LOAD OFF ALONE
NO, CANCEL

= YES, CONFIRM

COMMAND SELECT
= [.0AD OFF ALONE
LOAD OFF ALL

7. Select "LOAD OFF ALL" to enter the
following screen. Then press Enter to
confirm.

CONFIRM
LOAD OFF ALL

NO, CANCEL
= VES, CONFIRM
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Shut down in ECO mode

1. Switch-off screen (selftest is disabled) 2. Press Enter and the following screen

will appear.

= COMMAND COMMAND SELECT
m»0AD OFF ALONE
HELP ECO DISABLE

3. Select "LOAD OFF ALONE" and press
Enter, the following screen will appear.
Then press Enter to confirm.

4. Select "ECO DISABLE" and press
Enter, the system will transfer to line mode
and not enter ECO mode automatically.

CONFIRM

CONFIRM
LOAD OFF ALONE

ECO DISABLE

NO, CANCEL

NO, CANCEL
= YES, CONFIRM

= YES, CONFIRM

3.4 Function screens

Power on the UPS, then press "ESC" or do not press any key within 1 min to
automatically enter the state screen. And Press w to obtain the below screens.

1. The state screen (1), which displays

load, input voltage and state information
and so on.

2. Press ¥ to obtain the below information.

LOAD: 100%

OUTPUT PARAMETER
I P VOLT: 220. 0V

VOUT: 220. 5V

BAT VOLT: 260V

IOUT: 45. 5A
STATE: BYPASS

FREQ: 60. OHz

Note: the item STATE will display UPS power supply, fault and alarm information by
turns every 1S.
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3. Press ¥again to obtain the below 4. Press W again to obtain the below

information. information.
INPUT PARAMETER BYPASS PARAMETER
VIN: 220.5V VIN: 220.5V
FREQ: 60. OHz VFREQ: 60. OHz
5. Press w again to obtain the below 6. Press w again to obtain the below
information. information.

LOAD PARAMETER BAT PARAMETER
K W: 000.0 BAT VOLT: 260. OV
KVA: 000.0 CAPACITY: 95%
PE: 0.00 BACKUP: 0S

7. Press ¥ again to obtain the below
information.

OTHER PARAMETER
MODEL: C-6000FC
VER: 3.0

Note: if you press w now, it will return to the state screen (1); you may also press
instead of w to view the above screens in reversed order.

3.5 Setup

1. Select "CONFIGURATION" and press 2. Input the Password (default: 1234).
Enter.

= USER KEY
sfolek

COMMAND
= CONFIGURATION
HELP

SERVICE KEY

3. Then the setup screen can be obtained.

SETUP
TEST LANG

mpSTART KEY
CLOCK OTHERS
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3.6 Help

1. Select "Help" and press Enter.

COMMAND
CONFIGURATION

= [ELP

3.7 Self test

1. The following screen can be obainted
when selftest is enabled (UPS works in line
mode or conversion mode and there is no
"battery voltage low" issue).

COMMAND
mp SELFTEST
HELP

3. Press Enter.

CONFIRM
TEST FOR 10S
NO, CANCEL
®YES, CONFIRM

5. It switches to state screen as follows
when selftest is completed.

LOAD: 100%
I P VOLT: 220.0V

BAT VOLT: 260V
STATE: BYPASS

30

2. Select the following items and press
Enter to obtain the information of service
hotline, run record or inverter temperature.

HELP
mp SERVICE

RUN RECORD
OTHERS

2. Users can define the testing time or
choose 10S.

SELFTEST

m TEST FOR 10S
TEST AS SPEC
TEST UNTIL 80%

4. The following screen can be obtained
when UPS is self-testing.

CONFIRM
CANCEL TEST
NO, CANCEL
WYES, CONFIRM

6. The following screen can be obtained if
selftest fails.

SELFTEST FAIL
PRESS ANY KEY...




Submenu Item list Instruction
HELP SERVICE To inquiry the service hotline
» SERVIC? RUN 1. Current fault; 2. history record 3.
2$SE§EL‘()RD RECORD clear record
) OTHERS To inquiry the temperature of inverter
1. Load Fail-Safe Defaults; 2. the
TEST testing time can be set from 1 to 99,
and the default value is 1min; 3. the
default setting of selftest is disabled.
SETUP START UPS start up automatically
TEST LANG -
mpSTART KEY CLOCK To change UPS time .
CLOCK OTHER LANG To chang_e language between Chinese
and English
KEY To change user password
1. BUZZER; 2.ECO; 3. CONVER;
OTHER 4, PHASELOCK RATE; 5. SERIAL
6. OTHER
BUZZER To eliminate buzzer
SRS
o SUrrER ECO Only applicable for single UPS
ONVER SERIA Either ECO mode or conversion mode
iy —_— CONVER can be enabled at one time.
PHASELOCK
RATE Phase lock slewRate
SERIAL To set UPS serial number
OTHER To set customer service hotline

Note: the above submenu displays and settings are only for reference and subject
to change without notice.
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3.8 Display reference table

Normal none
Battery not connected/Charger
one beep every 1 fault/Fan fault/LN connection
Alarm @ * second reversed or E not connected/
Bypass fault
Battery one beep every 1
overcharged (D * second Battery overcharged
Normal * one be;[i)ngvery 2
Alarm * one be;;i)nzvery 4 Line fault
Battery not connected/
one beep every 1 Charger fault/Fan fault/Battery
Alarm © * second overcharged/LN connection
reversed or E not connected
Overload (2) * twolbggggn%very Output overload
Normal * one ztéggn%\lsery 4
Al * one beep every 1 Fan fault/LN connection
am second reversed or E not connected
Alarm * one b;i%ﬁg ery 1 Low battery voltage
Overload 3 * Molbzggsn%very Output overload

With bypass
output

continuous
beep

Without bypass
output

continuous
beep

I N N I N

Fault type and alarm

Normal none
Bypass fault/Line fault/Neutral
one beep every 1 loss/Eeprom fault/Startup fail/
Alarm ©® * second Parallel error/Address error/
Address conflict
Note:

(D UPS will shut down the charger and make an alarm, and the buzzer will beep continuously after 5
seconds.

@) The bypass LED will not be lit, and fault LED will be solid on with continuous beep;

(3 The fault LED will be solid on with continuous beep;

@ The inverter LED will be lit, fault LED will flash with one beep every 1 second;

®) The fault LED will flash with one beep every 1 second;

© The fault LED will flash with one beep every 1 second;

@@ : Indicator lightison ¥ : Indicator light flashes
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Chapter 4 LED Operation

4.1 Control panel

1# 2# 3# 4# 5# 6# 8# T# 9#

o—14t—
B__
B__
B__
B__
B__

]
11#— %0 M — 10#
13#
12# — @p,q i ij‘ﬁ
14#

It is applicable for the following models:

C-6000F: the standard model with internal battery and LED;

C-6000FL: the long back up time model with external battery and LED;

C-10000F: the standard model with internal battery and LED;

C-10000FL: the long back up time model with external battery and LED;

3C-10000F: the standard model with internal battery, LED and three phase input and
single phase output;

3C-10000FL: the long back up time model with external battery, LED and three phase
input and single phase output;

3C-20000FL: the long back up time model with external battery, LED and three phase
input and single phase output;

1#~10# LED indicators:

1# Fault LED The red fault LED is lit when there is an alarm or UPS fault.
e Load/Battery These LEDs indicate the percentage of the load capacity in line
capacity LED mode or battery capacity level in battery mode.

Whenever the orange bypass LED is lit, it shows that the load is

# Bypass LED .
powered by UPS via bypass.

Whenever the green line LED is lit, it shows that the main is

8t Line LED
normal.

Whenever the green inverter LED is lit, it shows that the load is
powered by UPS via inverter.

O# Inverter LED

Whenever the orange battery LED is lit, it shows that the load is

104 | Battery LED powered by batteries.
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11#~12# Load/Battery capacity icons:
11# Load capacity icon: the load capacity increases by degrees as the indicators are lit one
by one from 6# to 2#.

T6%-95%  36%-55%

96%-105% | 96%75% 0%-35%

C OO

T

12# Battery capacity icon: the battery capacity increases by degrees as the indicators are
lit one by one from 2# to 6#.

21%-40%  61%-80°

0% 20% 41%-60% [ 81%-100%

O mmmomm
A [ ——

Buttons:

13# Function button: silence (press the button more than 2 seconds but less than 10
seconds to eliminate audible alarm in bypass mode and line mode; press the button more
than 10 seconds to eliminate all audible alarms in line mode, bypass mode, battery mode,
standby mode and inverter mode; press again to resume); Battery self test (press the button
more than 2 seconds but less than 10 seconds under line mode).

14# ON/OFF button: it is used to turn on and turn off the UPS.
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4.2 Start up

Note: the battery is fully charged before delivery. However, storage and transportation
will inevitably cause some charge loss. Therefore, it is advisable to charge the battery for
12 hours before using it, so as to ensure adequate battery autonomy.

Indicator: onmm off

Turning on the UPS with AC

»  Press "ON" button more than 1 second to start the UPS. During the UPS performing
self test, all the Load/Battery capacity LED indicators are lit and then turned off one
by one from right to left.

«  Then UPS is working in line mode, and the LED status is as follows.

=
O ODooOom -—C;)->

+
A

(Line mode)

& Caution: if the utility is abnormal, the UPS will transfer to battery mode.

e UPS supplies power to load.

Turning on the UPS without AC
*  Press "ON" button more than 1 second to start the UPS. The UPS operations are the
same as in line mode.
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e The battery LED indicators are turned on and the line LED is turned off. Battery
supplies power to the load.

=R =R === D—C,—
A m
=] @ﬁﬂ B i @

(Battery mode)

« In battery mode, the buzzer beeps once every 4 seconds, press the function button
more than 2 seconds to silence the audible alarm.

4.3 Shut down

e Pressthe “OFF” button more than 1 second to shut down the UPS.

»  The terminal still have live voltage via bypass, and LED status is as follows.

N Gt

O DoooOD 1,—.:
A '1’--_—‘

=] @I"l B @

(Bypass mode)

* In bypass mode, the bypass LED indicator is lit and the buzzer beeps once every 2
minutes, press the function button more than 2 seconds to silence the audible alarm.

e To completely power down the UPS, disconnect the line input of the UPS.
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4.4 Maintenance

If fault LED is lit or buzzer beeps, it indicates UPS fault or alarm.

Problem

Possible cause

Solution

The 1# and 6# LEDs are lit, the
buzzer beeps continuously.

UPS internal temperature
high.

Ensure that the UPS is not overloaded, the ventilation opening
is not blocked and ambient temperature is not too high. Wait
for 10 minutes for the UPS to cool down before restart it. If it
does not work. please contact the distributor or service center.

The #1, #2 and #5 LEDs are lit,
the buzzer beeps continuously

UPS output is short
circuited.

Turn off the UPS, remove all loads, and ensure that the loads
are not failed. If failed to restart the UPS, please contact the
distributor or service center

The #1 and #4 LEDs are lit, the
buzzer beeps continuously

Internal fault

Please contact the distributor or service center.

The #1 and #5 LEDs are lit, the
buzzer beeps continuously

Internal fault

Please contact the distributor or service center.

The line LED flashes

The voltage or frequency
of the utility power is out
of the UPS input range

The UPS works in battery mode; save data and shut down the
programs. Make sure the line input voltage and frequency are
within UPS Spec. range.

The #1 and #2 LEDs are lit, the
buzzer beeps continuously

UPS overloaded or load
fault

Check the loads and remove non-Critical loads. Recalculate
the load power and reduce the member of loads connected to
the UPS. Check whether the load is fault

The #1 Fault LED is lit, battery
LED flashes, and the buzzer beeps
once every 1 second.

The charge of the UPS is
defective

Please contact the distributor or service center.

The battery LED flashes

Battery voltage is too low.

Check the batteries, replace them immediately if they are
damaged or whether the battery switches are in "ON"position.

The utility power is normal, but
the UPS cannot run in normal
mode

AC input breaker in “OFF”
position.

Switch the input breaker to “ON” position.

The battery discharge time
diminishes

Keep the UPS connected to utility power persistently for more

Battery undercharged .

than 10 hours to charge the battery again
UPS overloaded Check the load status and remove non-critical load

Replace the batteries. Please contact the distributor to obtain
Battery aged

the replacement components for battery.

The UPS cannot power on by
pressing the ON/OFF button

The “ON/OFF” button is
pressed too briefly

Press the button persistently for more than 1 second

The UPS is not connected
to the battery or the battery
pack voltage is too low

Check the connection of the battery. Charge the battery if the
battery voltage is low.

UPS internal fault

Please contact the distributor or Service center
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4.5 Display reference table

LED
NO Status Alarm
1# | 2# | 3# | 4# | S# | 6# | T# | 8# | 9# | 10#
1 0~35% load capacity ° ° ° None
2 36%~55%load capacity ° ° ° ° None
3 | Line | 560~75%load capacity ol ol e o | o None
mode
4 76%~95%load capacity . . . . . . None
5 96%~105%]oad capacity ° ° ° ° ° ° ° None
6 0~20% battery capacity ° ° ° Once every 1s
7 21%~40% battery capacity ° ° ° ° Once every 4s
8 Battzry 41%~60% battery capacity ° ° ° ° . Once every 4s
mode
9 61%~80% battery capacity . . . . . . Once every 4s
10 81%-~100% battery capacity . . . . . . . Once every 4s
11 | Bypass mode 1 . . . Once every 2
T T T mins
12 | Overload alarm ° ° ° ° ° ° ° Twice every 1s
13 | Overload in line mode, not transfer to . . . . . . . Twice every 1s
bypass mode
14 | Overload in line mode, transfer to . . . . . . . Twice every 1s
bypass mode
15 | Line abnormal 1 1 1 1 1 1 * 1 1 None
16 | Bypass abnormal 1 1 1 1 1 * 1 1 1 Once every 4s
17 | Overload in battery mode, per-alarm ° 1 1 1 1 ° ° Twice every 1s
18 | Overload in battery mode, cut off the . . Continuous beep
output T
19 | Over temperature ° . 1 1 Continuous beep
20 | Inverter fault ° ° 1 1 Continuous beep
21 | Output short circuit fault . . . 1 1 + | Continuous beep
22 | BUS voltage abnormal ° ° 1 1 Continuous beep
23 | BUS short circuit ° ° ° Continuous beep
24 | Charger and battery damaged . * Once every 1s
25 | Fans failure . . . 1 1 1 1 Once every 1s
26 | Parallel operation fault ° ° ° ° 1 1 Continuous beep
27 | ID repeat ° ° ° 1 Continuous beep
28 | No battery Twice every 1s,
1 T T T 1 ° totally 6 times
29 | Battery voltage low 1 1 1 1 1 1 1 1 1 Once every 1s
30 | Battery over-charged ° ° 1 1 Continuous beep
31 | Reverse of Line and Neutral Once every 2
U I N A IR AN B I S AR mins
32 | Battery fault ° ° ° 1 1 Continuous beep
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LED

NO Alarm
Status 1# {1 2# 1 3# 1 44 I 5# L 6% L TH | 8# | 9# | 104
33 | EPO triggered 1 1 1 1 1 I * | k| k| X Once every 1s
34 Battery self-test i i i i i 1 LEDs light by turns
35 Fail to identify model . . . ° . 1 1 Continuous beep
36 Converter mode t t t t t t t t t t Once every 1 min
37 Fai_l to meet UPS-on . . . Twice e\{ery 1s,
requirements totally 3 times
38 Battery maintenance notice t t t t t t t t * Once every 1s
39 ECO mode t t t t t t * o Once every 1 min
40 Eeprom read & write error . . . . t t %nt:ﬁ;\ge%;’
41 Rectifier fault (PFC fault) . . . t t Continuous beep
42 Negative power fault . . ° . t t Continuous beep
43 Current unbalance . . . . t t Continuous beep
44 System power supply abnormal o . ° . . t t Continuous beep
45 Inverter RLY stick . . . 1 i Continuous beep
46 Line input SCR fault . ° . . t t Continuous beep
47 Fuse open ° . . t t Continuous beep
48 Battery over-charged . . ) Continuous beep
49 Frequent over-current fault . . ) . Continuous beep
50 NTC abnormal . . Continuous beep
51 El:isf)cgnrzcltjez ication wire . . . . Continuous beep
52 CAN communication wire fault . . . . Continuous beep
53 Synchronizing signal wire fault . . . . Continuous beep
54 | Neutral loss t t t t t t *x | * t t Once every 4s
Note:
e : Indicator lightison : Indicator light flashes  * : Depend on other conditions
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Chapter 5 Battery Maintenance

The battery is key component of the UPS. The battery life depends on the ambient
temperature, charge and discharge times. High ambient temperature and deep discharge
will shorten the battery life.

1.

Sealed maintenance-free lead acid batteries are used in the UPS. Before electricity is
switched on, make sure earthing is properly done and wire and battery polarity are
correctly connected.

Keep the ambient temperature between 15°C and 25°C.

If the UPS has not been used for a long period, charging is recommended at the
interval of 3 months.

Replacement of accumulator batteries requires a match of same type and model with
equal quantity and should follow the instructions given by battery suppliers. Users
shall take all the consequencies by using unauthorized batteries.

Under normal conditions, the battery life lasts 3 to 5 years. Should batteries be
found in poor performance, replacement should be done as soon as possible only by
qualified personnel with proper training. Users are not allowed to replace without
authorization.

The battery capacities in the UPS are configured acorrding to normal application
environment, for other special configuration requirements, please contact with local
distributor or customer service.
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Appendix 1 One year warraniy

This Warranty Card warrants the Product against defects in materials and workman-
ship under normal use for a period of one year from the date of purchase by the
original end-user purchaser. During the warranty period, should the Product fail due
to improper workmanship or materials, our company will repair the Product at free of
charge.

Please ask for this Warranty Card of Product from authorized distributor of our
company (“Authorized Distributor) for the validity of the warranty period. The
purchase date and serial no shall be proved and stated by Authorized Distributor with
his signature and/or his company’s chop.

This warranty does not apply to product failure due to the following:

e Toconsumable parts, such as batteries.

«  Todamage caused by improper transportation, move and drop of Product.

«  Todamage caused by natural disasters or force majeure.

 To damage caused by misuse, abuse, vandalism, improper environment,
operating the Product failing to meet the requirement of power supply voltage
or errors of power supply.

e To damage caused by service (including but not limited to movement,
overhauling, repair, modification and addition to other accessories) performed
by anyone who is not our company or Authorized Distributor.

« Ifany our company serial number has been removed or defaced.

»  The purchaser can not furnish this Warranty Card or lost this Warranty Card or
this Warranty Card without Authorized Distributor’s company chop.

»  The product is not located in Taiwan.

«  Our company has no obligation but at our option to repair the Product under
above terms at Purchaser’s cost and expenses.

Please call or send the written letter to our company for this warranty service. Our
company will assign authorized person to provide this warranty service at the Product
located site.

This Warranty Card only for repair service. Purchaser shall be responsible for
shipping and other costs or expenses (including but not limited to phone cost,
shipping cost, all custom duties, VV.A.T. and other associated taxes and charges. Our
company is not responsible for the Product that were lost or damaged during the
shipping process.

When the Product or part is exchanged, any replaced party or the Product becomes
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our company’s property.

During outside of warranty, our company at its option will provide after-service

against this Warranty Card at charge Purchaser for labor, materials and other related

costs.

Proof of date of purchase is required. If Purchaser can not furnish this Warranty Card,

the manufacture date will deem to be the date of purchase.

EXCLUSIONS AND LIMITATIONS

THE LIABILITY AND RESPONSIBILITY OF OUR COMPANY FOR THE
PRODUCT IS LIMITED TO LESS THAN THE PURCHASE PRICE AND
REPAIR OR REPLACE COSTS UNDER NORMAL CONDITIONS.

OUR COMPANY SHALL IN NO EVENT BE LIABLE FOR ANY
CONSEQUENTIAL, INDIRECT, OR INCIDENTAL DAMAGES, LOST
PROFITS, LOST BUSINESS INVESTMENTS, LOST GOODWILL, OR
LOST DATA, OR DAMAGE OR FAILURE TO ANY OTHER EQUIPMENT.
THIS WARRANTY CARD SHALL CONSTITUTE OUR COMPANY’S
SOLE LIMIABLE AND PURCHASER’S EXCLUSIVE REMEDY FOR
THE PRODUCT. THERE IS NO OTHER WARRANTIES, IMPLIED OR
STATUTORY WARRANTIES OTHER THAN THIS WARRANTY CARD.

SERIAL NO. The distributor stamps

User Name

Telephone

The date of purchase

Manufacturer: Eaton Phoenixtec MMPL CO.,LTD.
Made in Taiwan
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