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Signs Used in this Manual

A WARNING !

This sign indicates that the instructions next to it must be read and observed. Fail to
do so could lead to the consequences of fire, injury or even death.

A CAUTION !

This sign indicates that the instructions next to it must be read and observed. Fail to
do so could lead to the consequences of property damage.

©

This sign indicates that the instructions next to it should be read and observed. By
doing so the work in question can be done in a more correct and efficient way.

=

This sign indicates that the instructions next to it should be read and followed. By
doing so the subject in question can be covered in a more complete and detailed
way.

Important Safety Instructions

Please read this manual thoroughly before staring installation and follow the
instructions during installation, operation and maintenance service.

A WARNING !

The installation and service of HR-INV-X01 inverters can only be performed by
qualified personnel. The installers must be certified by the local energy or public utility
authority and/or electricity supplier.

A WARNING !

All electrical installation shall be done in accordance with the local and national
electrical codes.

A WARNING !

Disconnect all plugs from the enclosure before perform any service. There are energy
storage capacitors inside the enclosure, residual high voltage may exist even without
any external connection.

A WARNING !

Do not touch the enclosure while the inverter is operating. The temperature of any part
of the enclosure may exceed 60°C.

A WARNING !

The inverter shall be mounted on solid concrete or brick wall. The HR-INV-X01-020
(2kW) and HR-INV-X01-030 (3kW) inverters weigh over 30 kg, shall be lifted by two
persons.

A CAUTION !

Do not disconnect the plugs from the enclosure while the inverter is operating. Doing
so may damage the inverter.

SAVE THESE SAFETY INSTRUCTIONS
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Part-1 Product Information

1.1 Product description

HR-INV-X01-006/010

HR-INV-X01-020/030

The HR-INV-X01 series PV inverters are specially designed for the application of small to
medium power size roof-top grid-connected PV generation systems.
Features of the HR-INV-X01 series grid-connected inverters:
e Sealed stainless steel enclosure designed and certified for IP65 protection level. Suitable
for both outdoor and indoor installation.
eIsolation transformer between the inverter electronics and the utility grid for safety and
reliability yet maintains very high conversion efficiency.
¢ Plug-in connection for all DC input, AC output and communication cables, very easy field
wiring.
eIndependent MPPT channels for PV module strings of different characteristics to
maximize the yields of a system.
e Proper power size and input voltage range for each input MPPT channel, very easy
system integration with a single string for each MPPT channel.
e Transient voltage suppressor at both input and output terminals to protect the inverter

from transient high voltages induced by lightning or other sources.
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1.2Technical specifications

User's Manual

Model Type HR-INV-X01-006 HR-INV-X01-010 HR-INV-X01-020 HR-INV-X01-030 HR-INV-X01-050
Norminal Power Rating (kVA) 0.6 1.0 2.0 3.0 5.0
Input

Recommended Input PV Power (W) 750 1250 2500 3750 6250
Max. DC Input Power (W) 700 1200 2350 3500 5750
Max. Input Voltage (Vdc) 400 400 400 400 400
Norm. Input Voltage (Vdc) 280 280 280 280 280
Min. Input DC Voltage (Vdc) 150 150 150 150 150
MPPT Voltage Range (Vdc) 150 ~ 400 150 ~ 400 150 ~ 400 150 ~ 400 150 ~ 400
Max. Input DC Current (Adc) 4.5 6 6+ 6 10 + 10 20 + 20
Input Connection Plug Plug Plug Plug Plug
Number of Input Connectors (pair) 1 1 2 2 4
Number of MPPT Channel 1 1 2 2 2
Input Transient Voltage Suppression Yes Yes Yes Yes Yes
Earth Fault Detection and Indication Yes Yes Yes Yes Yes
Opposite Polarity Protection Yes Yes Yes Yes Yes
Input Current Limitation Yes Yes Yes Yes Yes
Output

Max. Output AC Power (VA) 660 1100 2200 3300 5500
Norm. Output AC Power (VA) 600 1000 2000 3000 5000
Power Factor >099 >099 >099 >0.99 >0.99
Output Current THD <4% <4% <4% <4% <4%

Norm. Grid Voltage (Vrms)

220 / 230 / 240 50Hz, 120 / 240 60 Hz

220 / 230 / 240 50Hz, 120 / 240 60 Hz

220 / 230 / 240 50Hz, 120 / 240 60 Hz

220 / 230 / 240 50Hz, 120 / 240 60 Hz

220 / 230 / 240 50Hz, 120 / 240 60 Hz

Grid Voltage Range (Vrms)

88%~110% of norm grid voltage by default,
adjusted to local regulation

88%~110% of norm grid voltage by default,
adjusted to local regulation

88%~110% of norm grid voltage by default,
adjusted to local regulation

88%~110% of norm grid voltage by default,
adjusted to local regulation

88%~110% of norm grid voltage by default,
adjusted to local regulation

Rated Output AC Current (Arms) 2.6 4.3 8.7 13.0 21.8
Max. Output AC Current (Arms) 3.0 5.0 10.0 15.0 24.0
Norm. Grid Frequency (Hz) 50 50 50 50 50

Grid Frequency Range (Hz)

49.5 ~ 50.5 by default, adjusted to local regulation

49.5 ~ 50.5 by default, adjusted to local regulation

49.5 ~ 50.5 by default, adjusted to local regulation

49.5 ~ 50.5 by default, adjusted to local regulation

49.5 ~ 50.5 by default, adjusted to local regulation

Transformer Isolation Between System and Grid Yes Yes Yes Yes Yes
Grid Connection Wiring Plug Plug Plug Plug Plug
Grid Disconnection Relay Relay Relay Relay Relay
Output Short Circuit Protection Yes, current control Yes, current control Yes, current control Yes, current control Yes, current control
Output Transient Voltage Suppression Yes Yes Yes Yes Yes

Non-islanding

Yes, comply with UL 1741/ IEEE1547 / VDEO126-1-1

Yes, comply with UL 1741/ IEEE1547 / VDEO126-1-1

Yes, comply with UL 1741 / IEEE1547 / VDEO126-1-1

Yes, comply with UL 1741 / IEEE1547 / VDEO126-1-1

Yes, comply with UL 1741/ IEEE1547 / VDEO126-1-1

Electromagnetic Compatibilly

(Comply with EN 61000-3-2/3-3/6-1/6-2/6-3/6-4
FCC Part 15 class B

Comply with EN 61000-3-2/3-3/6-1/6-2/6-3/6-4
FCC Part 15 class B

Comply with EN 61000-3-2/3-3/6-1/6-2/6-3/6-4
FCC Part 15 class B

Comply with EN 61000-3-2/3-3/6-1/6-2/6-3/6-4
FCC Part 15 class B

Comply with EN 61000-3-2/3-3/6-1/6-2/6-3/6-4
FCC Part 15 class B

Power Efficiency (with isolation)

Max Efficiency >93.0 >93.5 >94.0 >94.5 >95.5
European Efficiency >91.0 >91.5 >92.5 >93.0 >94.5
Packaging

Enclosure IP65, for indoor and outdoor installtion IP65, for indoor and outdoor installtion IP65, for indoor and outdoor installtion IP65, for indoor and outdoor installtion IP32, for indoor installtion
Weight (kg) 16 22 28 33 70

Dimension (H x W x D, mm) 326x375x202 395x525x222 520x400x350
Environment

Operation Ambient Temperature (°C) —25 ~ +40 —25 ~ +40 —25 ~ +40 25 ~ +40 —25 ~ +40
Storage Ambient Temperature (°C) —40 ~ +70 —40 ~ +70 —40 ~ +70 —40 ~ +70 —40 ~ +70

Elevate Above Sea Level (m)

4000 (Max. Temp +30°C)

4000 (Max. Temp +30°C)

4000 (Max. Temp +30°C)

4000 (Max. Temp +30°C)

4000 (Max. Temp +30°C)
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Part-2 System Design Guide

CAUTION!

Incorrect system design could cause device damage. Non-optimal design will lower
efficiency and/or waste the device power capacity.

A guiding matrix is provided below for each individual model of the inverters.

In the matrix, Wp is the nominal power and Vm is the maximum power voltage of PV modules
which you can easily find in any PV module specification sheet.

The white area of the matrix is the recommended number of modules that should be used to
form a string for an input channel. If it happens that you find you are in the gray area, that
means the system will work but slightly off the optimized area.

For multi-channel units like HR-INV-X01-020 and -030, their respective matrix is for
composition of a single string for one of the input channels.

PV Module String Composition Matrix For HR-INV-X01.006 {0.6kW) Inverters
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|||~ oo ;
0| oo | oo |~ o | o |
|||~ o | @ || g

W PV Module String Composition Matrix For HRINWV-X01.010 (1.0kW) Inverters

190 b|6|6E|(6|6|6|6|6|6|6|6|6|6B|6|6|6(E|6B|[6|6
180 B|BE|BE|E|BE|6B|6|6|BE|B|6B|6|B|B|B|EB|B|B|EB(E
170 e\l (7|7|7|(7|7|7|7|7|7|7|7|7|7|7|7|6|[G|E|B|G]|E
160 \7|\7\ 777|777 77|77 7|7|7|7|7|7|6]|6|E|6B|6|6
150 Bleleale|s(alale|s|afa|le|a|a(a|a|7|7|(7|7|7|7|6|6|E|G|6E|E
140 B|8|6(8|B|B|B|B|B|B|8|B|8|B|B|6|F|F|[7]|7|7]7

130 gla|s|s|9|9|9|e|a|a|a|a|a|(a|(a|s|8|[8[E|7|7|7|7 7|7

120 iojio|1aj1apiopoiaioiopo010(10| 2|9 |2 (2 |(E|8|&8[&

110 S L N A O B e o = = =

100 (2pi2{1zj1zp1zp1z(12p1zp1zpz(1z2{11 11 iofoje|alafa

80 1313 (1313131313 [13[13|12[12 |17 |11 {1010 [10

80 151515 [15[15[15[14 [ 13[13[12[12]11 |11

75 [16[16[16|16[{15[15[14 [13][13[12[12

70 17|17 (17 [16|15]15[14 13|13
65 |19|16[17 |16[|16]|15[14

B0 |20]|19(18[17 |16]15
Ym | 15[16|17|18|19|20(2

22|23|24|25(26| 27| 28| 29(30| 31| 32|33 | 34| 35| 36| 37 | 35| 39| 40| 41| 42| 43| 44| 45| 46| 47 | 48| 49|50
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W PV Module String Composition Matrix For HRAINV.X01.020 2.0KW) Inverters

190 G|B|B[E|6|6|6[(E|6|6|6|B|(B|6|B|6[(B|G|B|6E
180 BE|E|E|E|E|6|E|E|E|B|B|E|E|B|B|B|B|B|B(6
170 lzyz|7 771777 |7|7|7|7|7|7|7|7|7|7]|6|6|E|(6B|6|6
160 Flzyz|7 |77 7|77 |7|7|7|7|7|7|7|7|7|7]|B|[B|EB|B|6|6
150 8|B8|o(e|s|B|e|B8|6|8|8|B8|(6|8|(B|B8(7|7|7|7|7|7|6|B|E|[B|6|B
140 8|8|5(8|8|B8|B8|B8|B|8|8|B8|[8|8|8|B8[F|7|7|7[7|7

130 g|18|9|9|9|9|9|9|9|5|8|9|9|[9(8|e|s|s|[s|[7|7|7|7|7|7

120 10j10(10{10|10(10j10(1010(10|10(10(10|9 |9 |3 (S |&8|8|8 |8

110 i1 i piofiofiojajg 9| 9

100 J2{12[1212|12)12[1212[12|12{12[11 11|11 [10{10]| 2|9 |9 [ 2

S0 MSI3ISNISISISI313 131212 (11 (11 {10{10[10

80 [1s(1s(1s1s1S[15 14131312 [12]11 |11

75 |M6[16[16|16[15|15(14 |13 |13 |12]12

70 (171717 [16]15[15]|14 [13 |13

B5 19118 (17 | 16|16 [15]14

60 |20]19)18[17 [16[15

Vm [ 15| 16| 17|18 19| 20| 21| 22| 23| 24| 25| 26| 27| 28| 29| 30( 31| 32| 33| 34| 35| 36| 37| 38| 39| 40| 41| 42| 43| 44| 45| 46| 47| 45| 49| 50
W) PV Module String Composition Matrix For HRINV-X01.030 3.0kW) Inverters

250 FlZ 2 7|77 77177 7|7|7|7|7|7]|7|7|B]|6[B|E|[B|6|E
240 P72 V2777777717177 |7|7]|7|7|7|B|B|BE|E|B|G|E
230 FlE 7777|7777 |7[7[7]7]|7|7|7|6|6|E|B|6B|6|6
220 8|8|8|8|s|8|8(8|e8|8|a|8[8|8[|8|8[7|7|7|7]|7F

210 B|8|8(8|s|8|a(B8|6|8|8|a(s|8|8|8[F|7|7|7|7

200 B|8|8[8|s|g|6(8|6|8|8|8[8|8[8|68[7|7(7]|7|7

190 g(9|9|s|(9|8[(9|9|8[9]|9|9|9|9|9|6|B|8|B

180 gl8|8|9|s|[s|9|9|9|(8|8|9|9|s|[5|8|8|8([8

170 i0jtoj1oj10|10(10j10(1010(10j10(10(10|9 |8 |9 (9 |8|B |8 |8

160 10jioj1of(10(10jioj1of10(10jioj1o0f10(10|9fa (2|9

150 P11 11 1 piijpiofio(1ofs |9 9|9

140 2212121212 (1212 [12|12{12]11 |11 |10}10[10

130 131313131313 [13 13 [13|12[{12]11 |11 [10}10{10

120 | 14(14[14]|14|14|14[14]13[13|12[{12]11 |11

110 |15[1515]|15[15|15|14 |13 |13|12]12

100 6|16 |1E[16[15]15[14[13[13

Vm [15|16[17| 18| 19| 20| 21|22| 23| 24| 25| 26| 27| 28| 29| 30(31| 32| 33| 34| 35| 36| 37| 38| 39| 40| 41| 42| 43| 44| 45| 46| 47| 48| 49| 50
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Part-3 Installation Instructions

3.1 How to choose installation site
The HR-INV-X01 series inverters can be installed indoors and outdoors. In both cases, the

following instructions shall be followed:
*Do not let sunshine shed on the inverter enclosure directly.
*The inverter shall be installed on a thick concrete or brick wall. The wall shall be vertical

or tilt backwards. The tilt angle shall not be large than 30°.

A WARNING !

Do not install the inverter in explosive or flammable environment. Risk of fire or

explosion!

» The site of installation shall be dry, clean and has enough room to allowed free air

circulating.

A WARNING !

The site of installation shall be free of frequent human or pets’ activities. Do not touch
the enclosure while the inverter is operating. The temperature of any part of the

enclosure may exceed 60°C. Risk of burning injury!

eThe height of the installation shall be between 1.2 M to 1.4 M (the bottom edge of the
enclosure). Or follow the national electrical code.
eThe free spacing shall be at least 50CM above the inverter and 20CM on both sides of

the inverter, as indicated in the drawing below.

50 CM

20CM 20CM
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3.2 How to mount the inverter

A WARNING !

Do not mount the inverter on flammable construction materials. Risk of fire!

Please follow these steps to mount the inverter:
eUse the two mounting holes of the mounting bracket to mark the drilling points on the

wall.

e Use drilling machine to drill two holes on the wall with a ®12mm drilling tool. The depth
of the holes shall be between 7 and 8 CM.

eArrange parts of the expansion bolt set with the mounting bracket in the way shown in

the following drawing and slightly tighten the bolt and the round nut.

The Mounting Bracket
The Bolt

The Spring Washer
The Flat Washer

Al &%

o)

The Expansion Tube

DNORONONONSD

The Round Nut

¢ Push the two expansion bolts into the holes on the wall, alternatively and slowly knock
them into the holes until the mounting bracket evenly and closely touches the wall
surface.

e Turning the bolt until it is well fastened.

o Lift the inverter and hang it on the mounting bracket as shown in the drawing below, left.
Pay attention that you can see the positioning hole on the lower position of the bracket
through the hole on the positioning ear on the bottom of the inverter enclosure as shown

in the drawing below, right.

A WARNING !

The HR-INV-X01-020 (2kW) and HR-INV-X01-030 (3kW) inverters weigh over 30 kg, shall

be lifted and handled by two persons. Risk of personal injury and property damage!
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% @

¢ Fasten the positioning bolt. Do a final check of the mounting work.

3.3 Electrical Wiring

A CAUTION!

Before connect PV string and the AC grid to the inverter, check the Name Plate item by
item for the compatibility on both DC input and AC output sides with the DC source and
the AC grid. Fail to do so could damage the inverter or cause malfunction of the
inverter.

A CAUTION!

Check the compliance of the Grid Connection Protection with the standards mandated
by local energy and public utility authority. Fail to do so could violate the local

regulation.

3.3.1 DC input connection

The type of DC input connectors used in HR-INV-X01 series inverters are Multi-Contact 3mm
panel mounting sockets. To connect DC source cable to the inverter, the following types of
cable side plug are needed:

Multi-Contact female plug: 3mm PV-KBT3I or 4mm PV-KBT3ll

Multi-Contact male plug: 3mm PV-KST3I or 4mm PV-KST3lII

Page 13
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3.3.2 AC output connection

For the AC output connection, the cable side plug is provided with the inverter. The AC cable
used for wiring should be:

For HR-INV-X01-006 and 010 (0.6kW and 1kW): three-wire cable, wire section area 1.5 mm?
cable diameter 8.5 ~ 9.3 mm.

For HR-INV-X01-020 and 030 (2kW and 3kW): three-wire cable, wire section area 2.5 mm?
cable diameter 8.5 ~ 9.3 mm.

The connection of the wires to the plug is indicated in the following drawing.

Not Used

Earth GND

3.3.3 Communication cable connection
Pictures below shows the connection of USB-RS485 and the system, insert the plugs into the
location where arrows indicates.

The connecting wires between USB and RS485 can be provided by the customers
themselves. This wire should be Twist-Pair with the length of no longer than 1km.
The connection method see the picture below: 1-A with 1-A, 2-B with 2-B.

2-B
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3.4 Commence Operation and Stop Operation

3.4.1 Commence Operation
After completion of installation and final checking, the inverter may enter the operation status
by doing following step by step:

A CAUTION!

Check that the voltage of the DC input source is not higher than 400Vdc and the
correctness of the polarity. Check to see that the AC switch gear is at OFF position and
there is no AC voltage on the AC cable side plug. Fail to do so may damage the
inverter.

*After checking that there is no Voltage on the AC plug, connect the AC plug onto the
‘Grid’ socket on the inverter enclosure.

eAfter checking that the voltage of the DC source is not higher than 400Vdc and the
correctness of the polarity, connect the DC source plugs into the ‘PV’ sockets one by
one.

*Check to see the LCD display reads ‘Grid Volt Error, Grid Freq Error’.

II=3" REFERENCES

Go to section 4.3 for the definition of the LCD display contents.

e Turn on the AC switch gear.

*The inverter will take about a minute to check all the DC source and the AC grid
conditions, then starts to feed power into the grid, i.e., it enters into the MPPT mode.

o Check the operation status by read through the rolling LCD displays one by one, make
sure the system now is in normal operation mode.

[I=3" REFERENCES

Go to section 4.2.2 for the definition of the LCD display contents..

3.4.2 Stopping Operation
Whatever operating mode is the inverter in, to stop the operation, please follow the following
steps:

e Turn off the DC switch gear if it is provided in DC source side of the system. If there is no

DC source switch gear in the system, go on to next step.

¢ Disconnect the DC source plugs from the ‘PV’ sockets of the inverter.

¢ Turn off the AC switch gear on the AC grid side of the system.

¢ Disconnect AC plug from the ‘GRID’ socket of the inverter.

Page 15

Aero-Sharp User's Manual

Part-4 The Contents of the LED Indication and the LCD
Displays

Power &
Run &
Fault &

4.1 Description of LED Lamp Indication

As shown in the diagram, there are three indicator lamps on the panel which are in turn from
above power indicator lamp, run indicator lamp, fault indicator lamp.

When the system is energized, the power indicating lamp is on (green), otherwise it will be off.
When the system is operating normally and goes into the phase of power generation, the run
indicator lamp is on (green), otherwise it will be off.

When the system has fault, the fault indicator lamp is on to indicate two categories of faults.
Red light means CAT [ fault with the system, and green light means CAT Il. For details of the
two categories of faults, see the section of LCD indication description. The lamp turns off

when the system is operating normally.

4.2 Description of LCD Indication

LCD can indicate two lines with 16 characters in each line. The LCD screen has a backlit light,
which will turn on and last for 30 seconds when knocking the inverter case. The LCD screen
can display three categories of information: system initialization, normal operation, system
operating mode (included in the normal operation) CAT | fault and CAT Il fault.

4.2.1 Information of System Initialization

When the system is energized, LCD module starts Power
s Aero-Sharp
initialization. ! Run
Please Wait...
Faut O
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4.2.2 Information of Normal Operation

Information of normal operation consists of many items which can be divided into operating
status information, statistic information and system operating mode information. The
operating status information is used to display main operating parameters of PV inverter while
the statistic information is used to display operating time and total amount of power
generation. The display is shown by six times on the screen in a rolling mode with an interval
of 5s.

When the system starts power on, LCD module starts ( \ Power
initializing and will display. l\)’g“d 620300\;/’ Run
out Faut O

In a few seconds, the system will enter the rolling indication /) Power
stage of operating information. Verid 230V Run

Vgrid: Value range: 0 to 499, unit: V Pout 600W Fault O
Pout: Value range:0 to 3999, unit: W

Vpv1 (Voltage of Battery Group 1): Power

Vgrid 200V

Value range: 0 to 499; unit: V Run
Pout 300W
Vpv2 (Voltage of Battery Group 2): Fault O
Value range: 0 to 499; unit: V
If Vpv2 is provided, there will be display; otherwise there will be no display.
E-Today (Electric power generated today): Power

E-Today 1.2kWh

Value range: 0.0 to 99.9; unit: kWh E-Total  32kWh Run

E-Total (Electricity power generated total): Fault O
Value range: 0 to 300000; unit: kWh
T-Today (Electricity power generation time today): Power

Value range: 0.0 to 24.0; unit: h T-Today 1.2h Run
T-Total  32h

T-Total (Total electricity power generation time): Fault O
Value range: 0 to 99999; unit: h
Internal Tmp (Temperature of the system): Power

Value range: -100 to 100; unit:'C Internal Tmp 30C | o
Mode Max.P.P.

Mode is used to indicate what operating mode the system Fault O
is currently in.
Display real time: Year/month/date hour: minute Power
Aero-Sharp Run
2008/08/08 08: 08.
Faut O
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4.2.3 Information of System Operating Modes
There are four operating modes: 1. Stand By; 2. Interrupted; 3. Power-Limiting; 4. Maximum.

Power. Point.:

4.2.3.1 Stand By Mode

The system is energized, but hasn’t met the requirements Power
n o . Internal Tmp 30C
of electricity power generation; or the equipment has not Mode  Stand By Run
entered electricity generation process while waiting for Faut O
restart after shutdown.
4.2.3.2 Interrupted Mode
The system is shut off because of faults. Power
Internal Tmp 30C
Run
Mode Interrupted
Fault O
4.2.3.3 Power-Limiting Mode
The system reduces power output when overheated or Power
overloaded. Internal Tmp 30C Run
Mode P-Limiting
Fault O
4.2.3.4 Maximum. Power. Point. Mode
The system operates at maximum power.
Internal Tmp 30C Power
. Mode Max PP, | Run
4.3 Fault display Faut O

Fault is divided into two categories: CAT | fault and CAT Il fault. When CAT | fault occurs,
the inverter will stop operating while it can work continuously when CAT Il fault occurs. There
are also two categories of displays.

4.3.1 Display of CAT I fault
Only fault information, but not operating information, will be displayed. If the faults are more
than one, the display is rolling with an interval of 5s.
CAT | fault has five types:

Power
1. BIT Failure BIT Failure Run O
2. Ground Fault Fault ‘

3. PV1 Over Volt

4. PV2 Over \olt

5. System Error
The system will stop operating upon occurrence of the 3rd and 4th faults and will restore
operating automatically upon disappearance of faults. The system stops upon occurrence of

1st, 2nd and 5th faults and requires manual repair to eliminate the faults.
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4.3.2 Display of CAT II fault
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There will be two lines of displays. The upper one displays fault information. If the faults are

more than one, the display will be rolling with an interval of 5s. The other line displays

information of operating status and statistic information. The method of rolling display will be

used with an interval of 5s.

Fault information: Grid Volt Error

Operating information: Vgrid: Value range 0 to 499; unit: V

CAT Il fault has five types:
1. PV Over Power
2. Grid Volt Error

Grid Volt Error

Vgrid 230V

Power ‘

Run

@)
Fault ‘

3. Grid Freq Error

4. TVS1 Failure

5. TVS2 Failure
When the 1st, 4th and 5th faults happen, the system will still operate normally, while there will
be advice that TVS1 or TVS2 be replaced. The system will top operating upon occurrence of

the 2nd and 3rd faults and will operate automatically if the grid gets normalized after

detection.
. SE—
Grid Volt Error . Power ‘
Grid Volt Error R O
Pout: Value range: 0 to 3999, unit: W Pout 600W un
\ ) Fault ‘
. SE——
Grid Volt Error Grid Volt Error Power g
Vpv1: Value range: 0 to 499, unit: V Vpvl 200V Run
\ ) Fault ‘
. )
Grid Volt Error . Power °
Grid Volt Error Run @)
Vpv2: Value range: 0 to 499, unit: V Vpv2 200V
Fault ‘
Grid Volt Error . Power ‘
Grid Volt Error O
E-Today: Value range: 0.0 to 99.9, unit: kWh E-Today 1.2kWh Run
\ ) Fault °
. S—
Grid Volt Error . Power °
Grid Volt Error R O
E-Total: Value range 0 to 300000, unit: kWh E-Total 32kWh un
Fault ‘
Grid Volt Error T-Today: . Power ‘
Grid Volt Error @)
Value range: 0.0 to 24.0, unit: h T-Today 1.2h Run
\ ) Fault °
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C——
Power °

. Grid Volt Error
T-Total: Value range: 0 to 99999, unit: h T-Total 32h

rRin O
\ J Fault °
Power°

Grid Volt Error

Internal Tmp 30C Run O
\ ) Fault °

Grid Volt Error

Grid Volt Error
Internal Tmp: Value range -100 to 100, unit:C

Grid Volt Error ( \ Power °

. - . Grid Volt Error
Mode is used to indicate what operating mode the Mode Max.PP. rRun O
system is currently in. —/ Fault °

4.4 Description of electricity power generation record in all periods
and record of fault information

In addition to system operating information as above displayed on LCD, the system also
keeps power output in all periods including daily output in the last 30 days (or month), hourly
output in the last 30 days (or month) and monthly output in the last 12 months (including that
month). The system can record 1000 pieces of fault information which includes fault character
with 10 significant bits indicating fault category and what fault in that category and fault time
(date, hour and minute). The records are to be saved in a rolling mode. When records exceed
1000 pieces, the 1001st piece of information will be stored at the place where the first one is.
And the former first one will be deleted. The rest may be deduced by analogy. All the above

operating information and record can be read via system communication interface.

4.5 Connection of the communication interface
The system provides RS485 communication interface. The user may detect and read the
above data via the interface. The connection is shown in the following picture. This system
uses one-to-one mode, i.e. one PC can only read one system. The PC port interface is RS232
serial port or USB port (USB virtualized as RS232 serial port).
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4.6 Briefing of PC monitoring software
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Internal

Tonpartura (1)
Grid Voltage (V) Grid Grid Current (A) oo
i W | m M 5 o e
o - o el 5 7{@. e |
COMM Port OFF ON / ! | \ bt
s -4 EEE o
PV1 Voltage(V) PVl Current(A) PV1 Fower (W) PVZ Voltage(V) PVZ Current(h) PV2 Power (W)
m!'i"m |g‘,°[..\ |nn\n\m3::‘ ‘M@K 24‘?‘%] |nn.n<“.“mw
0 o [ o, 0 o g 0]y ot (1L
| |
=00 | ] 14D 000 | = ] =130
’\qm.
z
s:llll—
3
£ 200
W
0= * 0 1 T 0 1
o m m 0 m o w 1<} o k] 1 150 180 170 180
TINE &)
| E00.00

This software uses technology of virtual instrument to conduct actual time monitoring on

important parameters of the system, such as grid voltage, grid frequency and grid current. It

is shown in the above diagram. In this page there are two controls, which are separately, drop
down box of communication port and ON/OFF switch.

NO DATE

Value Unit
Operation Mode HPPT
Grid Frequency, SE{'I:‘ Hz,
Grid Voltage EEE.E v
AC Current 2.2 A
AC Power =200 W
PVl Voltage b ] v
P¥1 Current 1]:‘ A
PP Poner  |THOOE W
PY2 Voltage BEE.E v
PV2 Current 3.0 A
P2Poe 000 ¥
E-Todar a2 | i
E-Total Y kWh
T-Today E‘.S h
T-Total =20 h
Zac R ohm
Internal Tempe auu 1

(DD hh:mm) ERROR(BIT15-0) ~

EREOR is

E: Errox
@ 0k

0:
BITi5-13:
BITiZ2:
BIT11:
BIT10:
BITS:
BITS:
BIT7-6:
BIT4:
BIT3:
BIT2:
BIT1:
BITO:

—
—

defined as:

Teserved
Systen Exrox
FV2 Ovwer Volt
FV1 Ower Volt
Groud Fault
BIT Failure
reserved

TVSZ Failure
TVS1 Failure
Grid Freq Error
Grid Volt Errex
PV Over Power
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The record list of fault information can be read by pressing READ|NEXT. By pressing RESET,
the displayed content in the record list can be cleared. But the system fault information record

can’t be cleared by this way.

hour

T S S S S S T e e
g oW oW a2 B o B W F B @ m B B @

EEAD DATE

27

- [—

E

-
ol
3-]

= .

1]

0-

Date

1 2 3 4 5 B 7 8 8 10 1l 12 13 14 15 16 1T 18 19 20 21 22 23 24 25 26 27 28 29 30 31

QR
S0/ E9

-
.

The software can read records of generated electric power amount in all periods. First it's
expected to input the date in the READ DATE frame. Then by pressing different keys, we can
get different results of generated electricity amount. By pressing READ HOUR, the amount
per hour that day can be obtained; by pressing READ DATE, the daily amount in the last30
days (or month) can be read; by pressing READ MONTH, the result will be monthly amount
in the last 12 months (including current month). If SET CLOCK is pressed, the actual time

clock will display the current time of PC clock.
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Part-5 Field Service

A WARNING !

There is no user serviceable component inside the enclosure. The field service of
HR-INV-X01 inverters can only be performed by qualified service personnel. Risk of

electric shock!

The TVS (Transient Voltage Suppressor) components inside the inverter may be worn out
after certain number of times functioning. The replacement of the TVS components is the
only supposed field service. When the LCD display reads ‘TVS failure’, please call your
installer or service person for service. To replace the TVS component, please follow the
following steps:

eStop the inverter from operating by following the instructions given in section 3.4.2.

I3~ rEFERENCES

Go to section 3.4.2 for the instructions of how to stop operation.

eWait 10 minutes for the capacitors inside the inverter to discharge.

A WARNING !

There are energy storage capacitors inside the enclosure, residual high voltage may
exist even without any external connection. Risk of electric shock!

eOpen the cover of the enclosure. Carefully disconnect the flat cable connector indicated
in the picture below. Disconnect the yellow/green earth wire from the cover.

eCheck the residual voltage with a DC voltage meter at the points indicated in the picture
below.

eReplace both TVS1 and TVS2, no matter which one is in failure condition, with spare
parts.

eReconnect the earth wire and the flat cable connector.

eReplace the enclosure cover.

el et the inverter recommence operation by following the instructions in section 3.4.1

I3~ REFERENCES

Go to section 3.4.1., Commence Operation, for the instructions of how to let the

system re-commence operation.
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Here to check the
residual voltage

The flat cable
connector
TVS 1
TVS 2
HR-INV-X01-006/010
Here to check the
residual voltage
The flat cable
connector
TVS 2 TVS 3
TVS1
HR-INV-X01-020/030
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*The content of these documents is continually checked and amended, where necessary. However,
discrepancies cannot be excluded. No guarantee is made for the completeness of these documents.
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