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Copy of marking plate:

Warning label:

Remarks:
- For the final production samples, the additional markings which do not give rise to misunderstanding may be
added.
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Ratings:

Model VM III-6000 TWIN-PV 8000

Input voltage (V) 48VDC

Input current (A) 138.9A

Rated output Voltage (V) 230VAC

Rated output Current (A) 26.1A

Rated output Frequency (Hz) 50/60Hz

Rated output Power (W) 6000VA / 6000W

Out Voltage waveform Pure Sine Wave

Weight (kg) See the details of user manual

Size (mm) (W×D×H) See the details of user manual

Factory1 : Zhongshan Voltronic Power Electronics, Ltd.
Address : No. 8 Shichong, Rd., Zhongshan Torch Hi-Tech Industrial Development Zone Zhongshan
Guangdong 528437, China

Factory2 : Voltronic Power Technology (SHENZHEN) Corp
Address : 1-5F, Building 5 & 1F Building 7 & 1F Building 9, RunDongSheng Industrial Park, No.467, Section
Xixiang, National Highway107, LongTeng Community, Xixiang, Bao An District, Shenzhen, China

Possible test case verdicts:
- test case does not apply to the test object ............. : N/A
- test object does meet the requirement ................... : Pass (P)
- test object was not evaluated for the requirement…: N/E
- test object does not meet the requirement ............. : Fail (F)
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4 EFFICIENCY MEASUREMENT CONDITIONS P

Efficiency is measured under the conditions in
the following clauses.

Refer to Table 1. P

Specific conditions may be excluded by mutual
agreement when those conditions are outside
the manufacturer's allowable operating range.

N/A

4.1 DC power source for testing P
For power conditioners operating with fixed
input voltage, the d.c. power source is a
storage battery or constant voltage power
source to maintain the input voltage

Constant voltage power source
used to maintain the input
voltage.

P

For power conditioners that employ maximum
power point tracking (MPPT) and shunt-type
power conditioners, either a photovoltaic array
or a photovoltaic array simulator is utilized.

P

4.2 Temperature P
All measurements are to be made at an ambient
temperature of 25 °C ± 2 °C.

(25.0-26.2)°C P

Other ambient temperatures may be allowed
by mutual agreement. However, the
temperature used must be clearly stated in all
documentation.

N/A

4.3 Output voltage and frequency P
The output voltage and frequency are
maintained at the manufacturer's stated nominal
values.

230VAC, 50/60Hz P

4.4 Input voltage P
Measurements performed in each of the
following tests are repeated at three power
conditioner input voltages:

P

a) manufacturer's minimum rated input voltage; 60VDC P
b) the inverter's nominal voltage or the
average of its rated input range;

200VDC P

c) 90 % of the inverter's maximum input voltage. 450VDC P
In the case where a power conditioner is to be
connected with a battery at its input terminals,
only the nominal or rated input voltage may be
applied.

48VDC P

4.5 Ripple and distortion P
Record input voltage and current ripple for each
measurement. Also record output voltage and
current distortion (if a.c.) or ripple (if d.c.).
Ensure that these measurements remain within
the manufacturer's specified values.

P

4.6 Resistive loads/utility grid P
At unity power factor, or at the intrinsic power
factor of grid-connected inverters without
power factor adjustment, measure the

Refer to Table 1. P
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efficiency for power levels of 10
%, 25 %, 50 %, 75 %, 100 % and 120 % of the
inverter's rating. Stand-alone inverters are also
measured at a power level of 5 % of rated. The
power conditioner test is conducted with a
specified resistive and reactive grid impedance.

4.7 Reactive loads N/A
For stand-alone inverters, measure the
efficiency with a load which provides a power
factor equal to the manufacturer's specified
minimum level (or 0,25, whichever is greater)
and at power levels of 25 %, 50 % and 100 % of
rated VA.

N/A

Repeat for power factors of 0,5 and 0,75 (do
not go below the manufacturer's specified
minimum PF) and power levels of 25 %, 50 %,
and 100 % of rated VA.

N/A

4.8 Resistive plus non-linear loads N/A
For stand-alone inverters, measure the
efficiency with a fixed non-linear load (total
harmonic distortion (THD) = (80 ± 5) %) equal
to (25 ± 5) % of the inverter's rated VA plus
sufficient resistive load in parallel to achieve a
total load of 25 %, 50 % and 100 % of rated
VA.

N/A

Repeat the measurements with a fixed non-
linear load equivalent to (50 ± 5) % of the
inverter’s rated VA plus sufficient resistive load
in parallel to achieve a total load of 50% and
100% of rated VA.

N/A

The type of non-linear load must be clearly
stated in all documentation.

N/A

4.9 Complex loads N/A
When a non-linear plus a sufficient reactive
load condition is specified for stand-alone
inverters, measure the efficiency with a fixed
non-linear load (THD = (80 ±
5) %) equal to (50 ± 5) % of the inverter's
rated VA plus a sufficient reactive load (PF =
0,5) in parallel to achieve a total load of 50 %
and 100 % of rated VA.

N/A

The type of complex load is clearly stated in all
documentation.

N/A

5 Efficiency calculations P
5.1 Rated output efficiency P

Rated output eficiency shall be calculated from
measued data as follows:

Refer to Table 1. P

5.2 Partial output efficiency P
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Partial output efficiency shall be calculated
from measured data as follows:

Refer to Table 1. P

5.3 Energy efficiency P
Energy efficiency shall be calculated from
measured data as follows:

Refer to Table 1. P

5.4 Efficiency tolerances N/A
When an efficiency value has been guaranteed,
the tolerance of this value shall be within the
value at rated conditions indicated in the table 2.

N/A

6 Conditions of loading for output ports P
6.1 Test circuit P

Figure 1 shows recommended test circuits for
power conditioners which have a single-phase
a.c. output or d.c. output. It can as well as be
regared as a single-phase representation of a test
set-up for multiphase power conditioners.

P

Figure 1a is applied to standard-alone power and
ultity- interactive power conditionners
respectively.

P

The proposed test circuits in figure 1 are not
mandatory, but together with the test descriptions,
are intended to establish a base for mutual
agreement between user and manufacturer.

P

The type of power source shall be indicated on
all tests and shall adhere to the requirements of
4.1

P

6.2 Measurement procedure P

a) Efficiency is calculated with equation (1) or (2)
using measured Pi, Po or Pip, Pop. DC input
power Pi, Pip can be measured by wattmeter W1,
or determined by multiplying the d.c. voltmeter V1
and d.c. ammeter A1 readings. Output power Po,
Pop is measured with wattmeter W2.

P

b) DC input voltage, which is measured by d.c.
voltmeter V1, shall be varied in the defined range
where the output current, which is measured with
a.c. ammeter A2, is varied from low output to the
rated output.

P

c) An average indicating instrument shall be used
for the d.c. voltmeter and d.c. ammeter. A true
r.m.s. type of indicating instrument shall be used
for the a.c. voltmeter and a.c. ammeter. The d.c.
wattmeter W1 shall be a d.c. measuring type. The
wattmeter W2 shall be an a.c. or d.c. measuring
type according to the output.

P



Shenzhen Nore Testing Center Co., Ltd.
Report No.: SZNTC2503093SV00

IEC 61683

Clause Requirement + Test Result - Remark Verdict

Page 8 of 19

d) Power factor (PF in per cent) can be measured
by a power factor meter PF, or calculated from
the readings of V2, A2, W2 and as follows: PF =
(W2/(V2 x A2)) x 100

P

e) Each meter may be an analogue type or a
digital type. The measurement accruacy shall be
better than 5 % of the full-scale value for each
power measured. Digital power instruments for
W1 and W2 are also recommended.

P

f) An MPPT dynamically adjusts the input
voltage so as to maximize the output power. In
principle, the monitoring equipment shall
sample all of the electrical parameters, such as
input voltage and current, output power and
current, within the update period of the MPPT. If
the MPPT and input source (PV array or PV
array simulator) interact in such a way that the
input voltage varies by less than 5 %, then
averaging of readings is acceptable. The
averaging period shall be 30 s or longer.

P

7 Loss measurement P

7.1 No-load loss P

No-load loss shall be measured as follows. P

If the power conditioner is a stand-alone type,
the reading of d.c. input voltage, output voltage
and frequency is given with meters V1, V2 and
F respectively in figure 1a, and shall be
adjusted to the rated values.

P

The no-load loss is thus the indicated value of
d.c. input wattmeter, W1, when the load is
disconnected from the power conditioner.

Refer to Table 1. P

If the power conditioner is a utility-interactive
type, the reading of d.c. input voltmeter V1,
a.c. output voltmeter V2 and frequency meter
F in figure 1b shall be adjusted to meet the
specified voltages and frequency.

N/A

No-load loss is thus the indicated value of d.c.
input wattmeter, W1, when a.c. wattmeter, W2,
indicates a zero value. For the measurement,
allow the power conditioner time to transfer to
its no-load operating state, if applicable.

N/A

7.2 Standby loss N/A

Standby loss shall be measured as follows. N/A

If the power conditioner is a utility-interactive
type, standby loss is defined as the
consumption of utility power when the power
conditioner is not operating but is under
standby condition. Standby loss is indicated
with a.c. wattmeter, W2 in figure 1b at the rated
a.c. output voltage.

N/A
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If the power conditioner is a stand-alone type,
standby loss is defined as the consumption
from the d.c. source when the power
conditioner is not operating but is under
standby condition. Standby loss is indicated
with d.c. wattmeter, W1 in figure 1a (without
a.c. or d.c. output voltage).

N/A
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Annex A Power conditioner description P

A power conditioner is defined in IEC 61277. P

Some types of photovoltaic system
configurations relate to their purpose and size.
Figure A.1 shows the generic system
configuration proposed in IEC 61277. In figure
A.1, the power conditioner (PC) is inside the
dotted line. The power conditioner may consist
of one or more of the following: d.c. conditioner,
d.c./d.c. interface, inverter, a. c./a.c. interface,
a.c. utility interface, and a part of master control
and monitoring (MCM) subsystem. The power
flows are indicated by the arrows. When a PV
systemhas a d.c. storage subsystem, it is
assumed that the storage is connected to the
input of the power conditioner in parallel with the
array (see figures A.2 and A.3).

This is a multi-function
inverter/charger, combining
functions of inverter, solar
charger and battery charger
to offer uninterruptible
power support with portable
size。The comprehensive
LCD display of the product
offers user-configurable
settings and easy-
accessible button operation
such as battery charging
current, AC/solar charger
priority, and acceptable
input voltage based on
different applications.

P

Under normal conditions, the power
conditioner a.c. output voltage and frequency
are constant value when the system is
connected to the utility grid (in a utility-
interactive type) or to the a.c. loads (in a
stand-alone type). However, when a.c. loads
consist of pumps or blowers with variable
speed induction motors, the a.c. voltage and
frequency may be variable.

The a.c.output voltage and
frequency are constant
value.

P

In this standard, systems with a constant a.c.
output voltage and frequency as well as
systems with a d.c. output are discussed.
Figures A.2 and A.3 show the configuration of
the PV system and the power conditioner
described in this standard.

With a constant a.c. output
voltage and frequency

P

Annex B Power efficiency and conversion factor P
There are two types of efficiencies shown in IEC
60146- 2; one is a power efficiency, the other is
a conversion factor. Power efficiency is defined
as the ratio of active output power and active
input power. Conversion factor is the ratio
between output and input fundamental power
levels. The formulae for these two parameters:

P

Active power Pa is calculated as P
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The difference between the above two
efficiencies is due to the evaluation of the
harmonic components. IEC 60146 unifies them
into power efficiency. Their differences depend
on their voltage and current waveforms as shown
in table B.1 and are only meaningful in case 5.
Considering the purpose of IEC standards and
the illustration in table B.1, the power efficiency
is used as the efficiency of power conditioners.

P

As shown in table B.1, case 1 or case 4, the
difference between C and P is only 0.1% when
the d.c. voltage and current ripple are 10 %pp,
or when a.c. 5th r.m.s. voltage content is 2 %
and the 5th current content is 5 %. This means
that the conversion factor is practically the same
as the power efficiency. It shall, however, be
noted that in the case of a square wave, as in
case 5, the power efficiency shall be used
because the difference is large, i. e., ηC/ηP =
0,81.

P

The integration time (duration of one cycle) T
shall be 30 s or more and the resultant mean
power efficiency value shall be used as the
efficiency of the power conditioner.

P

Annex C Weighted-average energy efficiency N/A
The energy of a power conditioner depends
on both the irradiance profile and the load
profile. The energy efficiency of a power
conditioner shall be calculated by the ratio of
the output to the input energy actually
measured over a certain period (such as a
month or a year).

N/A

For reference, a method of estimating the
energy efficiency using a weighted-average
energy efficiency is described.

N/A

The weighted-average energy efficiency, ηWT ,
is calculated as the sum of the products of each
power level efficiency and related weighting
coefficient.

N/A

When the system is a utility-interactive type
without a storage subsystem, the weighting
coefficients depend on a regional irradiance
duration curve.

N/A

When the system is a stand-alone type with a
storage subsystem, the weighting coefficients
depend on the load duration curve.

N/A

Clauses C.1 and C.2 show the calculation
procedures for ηWT for utility-interactive
systems and stand-alone systems.

N/A

C.1 ηWT of power conditioner for utility-interactive
PV systems

N/A
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Utility-interactive PV systems, which have no
storage and for which reverse-power flow is
accepted, are described. In this case, d.c.
power generated by the PV array is supplied
direct into the power conditioner (PC). Almost
all of the input power to the PC is converted to
a.c. power. A part of it is dissipated as the PC
loss.

N/A

The weighted-average energy efficiency, WT,
is an index to evaluate annual energy
efficiency in which a weighting coefficient, Ki,
is used for each input power level. Here, the
irradiance is divided into several discrete
levels. By using a duration time Ti, d.c. input
power level, PIi, output power level,POi,and
PC efficiency, i, for each level i, WT is defined
as follows:

N/A

If the irradiance duration curve is given as
shown in figure C.1, equation (C.1) can be
rewritten as follows:

N/A

C.2 ηWT of power conditioner for stand-alone
PV systems

N/A

In stand-alone PV systems with a storage
subsystem, power generated from the PV
array is stored and stabilized by the batteries.
DC power is converted into regulated d.c.
power or constant-voltage and constant-
frequency a.c. power by a power conditioner
(PC) and supplied to the load. In this case,
some fraction of the generated power is
dissipated as a loss in the batteries and power
conditioner.

N/A

The calculation of the weighted-average
energy efficiency, WT，for stand-alone PV
systems requires weighting coefficients for
respective load levels.

N/A

By using a load duration time Ti, d.c. input
power PIi, a.c output power POi and PC
efficiency for respective load level i, WT
isdefined as follows:

N/A

Annex D Derivation of efficiency tolerance in table 2 N/A
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Table 1 Efficiency measurement (stand-alone mode) P

Model VM III-6000 TWIN-PV 8000

Output rated power 6000W

Input rated voltage 48VDC

No-load loss power 67W

Test record
@ 48Vdc

Total load, % of rated Power

5% 10% 25% 50% 75% 100% 120%

Pac/Pac,r
[%] 4.95% 9.95% 25.08% 50.08% 74.93% 99.87% --

Output efficiency

Vac[V] 231.07 230.92 230.78 230.60 230.54 230.35 --

Iac[A] 1.29 2.59 6.53 13.04 19.51 26.02 --

Pop[W] 297 597 1505 3005 4496 5992 --

PF 0.9997 0.9999 1.0000 1.0000 1.0000 1.0000 --

Vdc[V] 48.910 48.870 48.750 48.550 48.330 53.690 --

Idc[A] 7.53 13.80 33.17 66.43 101.21 121.78 --

Pip[W] 368 674 1617 3225 4891 6538 --

ηpar[%] 80.70% 88.57% 93.07% 93.17% 91.92% 91.64% --

Uthd[%] 1.67% 1.63% 1.54% 3.62% 6.25% 2.22% --

Ithd[%] 1.89% 1.65% 1.58% 3.65% 6.27% 2.33% --

Power efficiency

PaAC[W] 297 597 1505 3005 4496 5992 --

PaDC[W] 368 674 1617 3225 4891 6538 --

ηP[%] 80.70% 88.57% 93.07% 93.17% 91.92% 91.64% --

Energy efficiency
Wo[Wh]
(5min) 24.72 49.70 125.45 250.44 374.53 499.57 --

Wi[Wh]
(5min) 30.65 56.15 134.82 268.66 407.60 544.89 --

ηE=(Wo / Wi )
×100% 80.65% 88.51% 93.04% 93.21% 91.88% 91.68% --

Note:
ηP is the Power efficiency.
ηpar is the partial output efficiency.
ηE is the energy efficiency.
The inverter can not load to 120%, At this voltage.
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Table 2 Efficiency measurement (stand-alone mode) P

Model VM III-6000 TWIN-PV 8000

Input rated power 8000W

Input rated voltage 60-500VDC

No-load loss power 56W

Test record
@ 60Vdc

Total load, % of rated Power

5% 10% 25% 50% 75% 100% 120%
Pac/Pac,r

[%] 5.05% 10.01% -- -- -- -- --

Output efficiency

P[W] (sum) 335 705 -- -- -- -- --

Vdc[V] 60.34 60.37 -- -- -- -- --

Idc[A] 6.70 13.27 -- -- -- -- --

Pip[W] 404 801 -- -- -- -- --

ηpar[%] 82.92% 88.01% -- -- -- -- --

Uthd[%] 1.41% 2.04% -- -- -- -- --

Ithd[%] 1.63% 2.04% -- -- -- -- --

Power efficiency

P[W] (sum) 335 705 -- -- -- -- --

PaDC[W] 404 801 -- -- -- -- --

ηP[%] 82.92% 88.01% -- -- -- -- --

Energy efficiency
Wo[Wh]
(5min) 27.93 58.89 -- -- -- -- --

Wi[Wh]
(5min) 33.50 66.65 -- -- -- -- --

ηE=(Wo / Wi )
×100% 83.37% 88.35% -- -- -- -- --

Note:
ηP is the Power efficiency.
ηpar is the partial output efficiency.
ηE is the energy efficiency.
The inverter can not load to 25%, At This voltage.
P[W](sum): the total power of AC output consumption power and battery charging mode consumption
power.



Shenzhen Nore Testing Center Co., Ltd.
Report No.: SZNTC2503093SV00

Page 15 of 19

Table 3 Efficiency measurement (stand-alone mode) P

Model VM III-6000 TWIN-PV 8000

Input rated power 8000W

Input rated voltage 60-500VDC

No-load loss power 58W

Test record
@ 200Vdc

Total load, % of rated Power

5% 10% 25% 50% 75% 100% 120%
Pac/Pac,r

[%] 5.05% 10.00% 25.05% 49.95% 75.03% 99.95% --

Output efficiency

P[W] (sum) 337 732 1892 3761 5625 7457 --

Vdc[V] 200.68 200.63 200.51 200.49 200.33 200.14 --

Idc[A] 2.02 3.99 10.00 19.94 29.97 39.96 --

Pip[W] 404 800 2004 3996 6002 7996 --

ηpar[%] 83.41% 91.50% 94.41% 94.11% 93.71% 93.25% --

Uthd[%] 1.74% 1.79% 1.37% 1.51% 1.67% 1.66% --

Ithd[%] 1.83% 1.93% 1.52% 1.62% 1.83% 1.83% --

Power efficiency

P[W] (sum) 337 732 1892 3761 5625 7457 --

PaDC[W] 404 800 2004 3996 6002 7996 --

ηP[%] 83.41% 91.50% 94.41% 94.11% 93.71% 93.25% --

Energy efficiency
Wo[Wh](sum)

(5min) 28.03 61.09 157.59 313.19 468.69 621.48 --

Wi[Wh]
(5min) 33.62 66.71 166.87 332.85 500.07 666.42 --

ηE=(Wo / Wi )
×100% 83.37% 91.57% 94.43% 94.09% 93.72% 93.25% --

Note:
ηP is the Power efficiency.
ηpar is the partial output efficiency.
ηE is the energy efficiency.
The inverter can not load to 120%, At this voltage.
P[W](sum): the total power of AC output consumption power and battery charging mode consumption
power.
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Table 4 Efficiency measurement (stand-alone mode) P

Model VM III-6000 TWIN-PV 8000

Input rated power 8000W

Input rated voltage 60-500VDC

No-load loss power 61W

Test record
@ 450Vdc

Total load, % of rated Power

5% 10% 25% 50% 75% 100% 120%
Pac/Pac,r

[%] 4.94% 10.00% 24.99% 50.03% 74.95% 100.01% --

Output efficiency

P[W] (sum) 324 728 1897 3822 5737 7641 --

Vdc[V] 450.34 450.68 450.64 450.58 450.48 450.55 --

Idc[A] 0.88 1.78 4.44 8.89 13.32 17.76 --

Pip[W] 395 800 1999 4002 5996 8001 --

ηpar[%] 82.02% 91.00% 94.89% 95.50% 95.68% 95.50% --

Uthd[%] 1.75% 1.74% 1.41% 1.75% 2.43% 2.02% --

Ithd[%] 1.94% 1.75% 1.60% 1.94% 2.56% 2.21% --

Power efficiency

P[W] (sum) 324 728 1897 3822 5737 7641 --

PaDC[W] 395 800 1999 4002 5996 8001 --

ηP[%] 82.02% 91.00% 94.89% 95.50% 95.68% 95.50% --

Energy efficiency
Wo[Wh](sum)

(5min) 27.04 60.65 158.03 318.47 477.03 636.36 --

Wi[Wh]
(5min) 32.92 66.80 166.25 333.04 498.66 666.79 --

ηE=(Wo / Wi )
×100% 82.13% 90.79% 95.05% 95.62% 95.66% 95.43% --

Note:
ηP is the Power efficiency.
ηpar is the partial output efficiency.
ηE is the energy efficiency.
The inverter can not load to 120%, At this voltage.
P[W](sum): the total power of AC output consumption power and battery charging mode consumption
power.
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Photo documentation

Fig.1---Over View 1

Fig.2---Over View 2
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Fig.3---Over View 3

Fig.4---Over View 4
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Fig.3---Over View 3

Fig.4---Over View 4

---END OF THIS REPORT---


