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Model / TYPe ......ccooovvevvisccncnl | NAC20K-DT | NAC25K-DT | NAC30K-DT | NAC33K-DT
MPP DC voltage range [V]......cccc.... 250-950
Max, Input DC voltage [V] ................: 1000
Max, Input DC current [A].......ccoveeent 20/20 20/30 30/30
Output AC voltage [V] ..ccocvivrecnnnnann 230, 3/N/PE, 50/60Hz
Max, Output AC current [A]............... | 32(per phase) | 40(per phase) | 43(per phase) | 48(per phase)
Max, Output power [KVA] ........cccenna 22 27,6 30 33
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Testing Location .............................  Bureau Veritas LCIE China Company Limited

Address .......ccoccvuiviciiiiiiiniiennennnn . Building 4, No, 518, Xinzhuan Road, Caohejing, Songjiang High-Tech
Park, Shanghai, P,R, China (201612)

Tested by R
(name and Signature) .................... 1oy Huang /Ifwj 3/
Test engineer

Approved by

(Name and SIGNALUTE) ..o s HETVEY WaNg

Project Manager

Document History

Date Internal reference Modification / Change / Status Revision

2018-12-08 Tony Huang Initial report was written 0
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Test items particulars
Equipment mobility............................  Permanent connection
Operating condition...........................  Continuous
Class of equipment ................c.........  Class |

Protection against ingress of water..: IP65 according to EN 60529

Mass of equipment [kg].....................  38kg for all model

Test case verdicts

Test case does not apply

to the test object......ccoccvvvvvviiiviiieennn s NIA

Test item does meet

the requirement .........c.ccccceevveeneeee. s P(ass)

Test item does not meet

the requirement ..........cccooeeeeeciiiienns : F(ail)

Testing

Date of receipt of test item ................  2018-09-12

Date(s) of performance test .............:.  2018-09-12 to 2018-12-05

General remarks:

The test result presented in this report relate only to the object(s) tested,
This report must not be reproduced in part or in full without the written approval of the issuing testing
laboratory,

"(see Annex #)" refers to additional information appended to the report,
"(see appended table)" refers to a table appended to the report,

Throughout this report a comma is used as the decimal separator,

The IEC61727 does not provide any limits of accuracy for the utility voltage and frequency measurement of
the PV-system, If nothing different stated at the test table the values for tolerances given in EN 50438, Table 2
are used,

Tolerances on trip values tabel 2 EN50438:
- Voltage: +/- 1% of the nominal voltage
- Frequency: +/- 0,5% of the nominal frequency
- Clearance time: +/- 10%

This Test Report consists of the following documents:
1. Test Results
2. Annex No, 1 — EMC Test Report
3. Annex No, 2 — Pictures of the unit
4

Annex No, 3 — Test equipment list
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Copy of marking plate:
Model: NAC20K-DT Model:NAC25K-DT
Max. DC Power 26000W Max. DC Power 32500W
Max. Input Viorage 1000Vdc IMax. Input Voltage 1000Vde
= MPF Operating Voitage Range 250-950Vdc oo [MPP Oparating Volage Range 250-050Vde
Rated MPP Voltage 630Vdc [Rated MPP \bitage 630Vdc
Max. Input Curent Per MPPT 2087204 IMat Input Currant Per MPPT 2045304
lsc 26Add/26Adc sc 26Adc39Adc
Rated AC Power 20000VA |Rated AC Power 25000VA
Max. AC Power 22000VA Max. AC Power 27 600VA
e Rated Gnd Fegquancy S50Hz/60Hz + 5Hz AL Rated Gnid Frequency S0Hz/60Hz+5Hz
Rated AC Voitage 230/400Vac, 34N PERPE Rated AC Voitage ZU0MO0VECI+N+PERPE
Max. AC Curent 32A Max. AC Current 404
Power Factor 0.8agging)~0. leading) | [Power Factor 0.5{lagging)~0 Sfleading) |
Protection Class IP6S Protection Class PES
Tp g A Temp -25-60°C Operatng Ambient Tempearature -25~60'C
Enciosure Classt Enciosure Ciasat
XA s 4@ Ao oa 40
L mn
Ce RoHS C€E RoHS
MADE IN CHINA MADE IN CHINA
|
Model: NAC30K-DT Model:NAC33K-DT
|
IH.n.CB Power 37000W IMax. DC Power 30000W
. Input \bitage 1000Vde IMax. input Voitage 1000Vdc
ne MPP Opemtng Vohage Range 250-050Vdc - MPP Operasing Voltage Range 250-950Vde
Rated MPP \oitage 630Vdc Rated MPP \bitage 630Vdc
Max Input Currant Per MPPT 30A/30A M ax Input Cumrent Per MPPT 30A/30A
sc 30Adc39Adc EC 38Adc39AdC
|Rated AC Power 30000VA Rated AC Power 33000VA
Max. AC Power 30000VA Max. AC Power 33000V
ac [Rated G Frequency 50Hz/60Hz+ 5Hz & IRated Grid Fraquancy S0Hz/B0Hz+ 5Hz
Rated AC Voltage 230400Vac 3I+N+PEIPE Rated AC Voltags 230400VacI+NHPER+PE
Max. AC Curent 434 M. AC Current 48A
[Power Factor 08{lagging)~0 S{leading) [Power Factor 0.8{taggng)~0 8{keading) |
Protecton Class P65 Protection Class Pes
Oparatng Ambient Tempesmt -25~60°C Operatng Ambient Temperat -25-80°C
|| Enciosure Clasal Enciosure Ciassl
|
X o s 4@ X 4 a 400
— L=
ce RoHS C€ RoHS
MADE INCHINA . MADE IN CHINA
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General product information:
The Solar converter converts DC voltage into AC voltage,
The input and output are protected by varistors to earth, The unit is providing EMC filtering at the input and
output towards mains, The output is switched off redundant by the high power switching bridge and two relay
in series, This assures that the opening of the output circuit will also operate in case of one error,

Block diagram
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Description of the power circuit :

The internal control is redundant built, It consists of master controller(U20) and slave controller(UC73), the
master controller(U20) can control relays, measures voltage, frequency, AC current with injected DC,
insulation resistance and residual current, The slave controller (UC73) can control the relays, measures the
voltage and frequency, Both controllers communicate with each other,

The voltage and frequency measurement is achieved with resistors in serial which are connected directly to
line and neutral, Both controllers get these signals and calculate the data,

The unit provides two relays in series in each phase, The relays are tested before each start up, In addition
the power bridge can be stopped by both controllers,

Hardware Version:

Model NAC20K-DT, NAC25K-DT, NAC30K-DT, NAC33K-DT
Hardv_vare V1,00
version

Software Version:

Model NAC20K-DT, NAC25K-DT, NAC30K-DT, NAC33K-DT
Software V1,00
version
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Description of the differences of the models within a series:

Model NAC20K-DT NAC25K-DT NAC30K-DT NAC33K-DT
Number of
input port for 2+2 2+3 3+3
each MPPT
External fan N N N i

N:haven't external fan Y:have external fan

Note:

The product was tested on:

The tests had been performed on model NAC33K-DT are valid for model NAC20K-DT, NAC25K-DT,
NAC30K-DT since it is identical in hardware and just power derated by except for the type of PV and external

fan,
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and MV Networks:2013

Default interface protection settings according IEC 61727:2004
TNB Technical Guidebook on Grid-interconnection of Photovoltaic Power Generations System to LV

Parameter Max, clearance time* Trip setting
Over voltage (level 2) 0,05s 230V +35% (310,5V)
Over voltage (level 1) 2,0s 230V +10% (253V)
Under voltage (level 1) 2,0s 230V -15% (195,5V)
Under voltage (level 2) 0,1s 230V -50% (115V)
Over frequency 0,2s 50Hz +2% (51,0Hz)
Under frequency 0,2s 50Hz -2% (49,0Hz)

Reconnection time

20s to 300s

Permanent DC-injection

1% of rated inverter output current

Loss of main IEC 62116:2008

Inverter shall detect and disconnect within 2s

* Trip time refers to the time between the abnormal condition occurring and the inverter ceasing to energize
the utility line, The PV system control circuits shall actually remain connected to the utility to allow sensing of
utility electrical conditions for use by the “reconnect” feature,
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IEC61727:2004

Clause

Requirement — Test

Result — Remark Verdict

SECTION 4: Utility compatibility

4

General

The quality of power provided by the PV system for the
on-site AC loads and for power delivered to the utility is
governed by practices and standards on voltage, flicker,
frequency, harmonics and power factor, Deviation from
these standards represents out-of-bounds conditions
and may require the PV system to sense the deviation
and properly disconnect from the utility system,

All power quality parameters (voltage, flicker, frequency,
harmonics, and power factor) must be measured at the
utility interface/ point of common coupling unless
otherwise specified,

Noticed P

4,1

Voltage, current and frequency
The PV system AC voltage, current and frequency shall
be compatible with the utility system,

Derived from tests P

4,2

Normal voltage operating range
Utility-interconnected PV systems do not normally
regulate voltage; they inject current into the utility,
Therefore, the voltage operating range for PV inverters
is selected as a protection function that responds to
abnormal utility conditions, not as a voltage regulation
function,

Derived from tests P

4,3

Flicker

The operation of the PV system should not cause
voltage flicker in excess of limits stated in the relevant
sections of IEC 61000-3-3 for systems less than 16 A or
IEC 61000-3-5 for systems with current of 16 A and
above,

See table 4,3 =]

4,4

DC injection

The PV system shall not inject DC current greater than
1 % of the rated inverter output current, into the utility
AC interface under any operating condition,

See table 4,4

4,5

Normal frequency operating range

The PV system shall operate in synchronism with the
utility system, and within the frequency trip limits defined
in 5,2,2,

See table 4,5 and 5,2,2
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IEC61727:2004

Clause

Requirement — Test

Result — Remark Verdict

SECTION 4: Utility compatibility

4,6

Harmonics and waveform distortion

Low levels of current and voltage harmonics are See tables 4,6 and
desirable; the higher harmonic levels increase the Annex No,1

potential for adverse effects on connected equipment,
Acceptable levels of harmonic voltage and current
depend upon distribution system characteristics, type of
service, connected loads/apparatus, and established
utility practice,

The PV system output should have low current-
distortion levels to ensure that no adverse effects are
caused to other equipment connected to the utility
system,

Total harmonic current distortion shall be less than 5 %
at rated inverter output, Each individual harmonic shall
be limited to the percentages listed in Table 1,

Even harmonics in these ranges shall be less than

25 % of the lower odd harmonic limits listed, (see
Clause 4,6 Table 1 — Current distortion limits)

4,7

Power factor

The PV system shall have a lagging power factor
greater than 0,9 when the output is greater

than 50 % of the rated inverter output power,

See table 4,7 P
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IEC61727:2004

Clause | Requirement — Test Result — Remark Verdict
SECTION 5: Personnel safety and equipment protection
5 General Noticed P
This Clause provides information and considerations for
the safe and proper operation of the utility-connected
PV systems,
51 Loss of utility voltage The loss of utility voltage P

To prevent islanding, a utility connected PV system shall | test report for IEC61727
cease to energize the utility system from a de-energized | according to IEC62116 is
distribution line irrespective of connected loads or other | stored in archive at Bureau
generators within specified time limits, Veritas LCIE China

A utility distribution line can become de-energized for Company Limited,

several reasons, For example, a substation breaker
opening due to fault conditions or the distribution line
switched out during maintenance,

If inverters (single or multiple) have DC SELV input and
have accumulated power below 1 kW then no
mechanical disconnect (relay) is required,

5,2 Over/under voltage and frequency P
Abnormal conditions can arise on the utility system that | See table 5,2,1 and 5,2,2
requires a response from the connected photovoltaic
system, This response is to ensure the safety of utility
maintenance personnel and the general public, as well
as to avoid damage to connected equipment, including
the photovoltaic system, The abnormal utility conditions
of concern are voltage and frequency excursions above
or below the values stated in this Clause, and the
complete disconnection of the utility, presenting the
potential for a distributed resource island,

52,1 Over/under voltage P
When the interface voltage deviates outside the
conditions specified in Table 2, the photovoltaic system | See table 5,2,1
shall cease to energize the utility distribution system,
This applies to any phase of a multiphase system,

All discussions regarding system voltage refer to the
local nominal voltage, The system shall sense abnormal
voltage and respond, The following conditions should be
met, with voltages in RMS and measured at the point of
utility connection,

(see clause 5,2,1 Table 2 — Response to abnormal
voltages)

The purpose of the allowed time delay is to ride through
short-term disturbances to avoid excessive nuisance
tripping, The unit does not have to cease to energize if
the voltage returns to the normal utility continuous
operation condition within the specified trip time,
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IEC61727:2004
Clause | Requirement — Test Result — Remark Verdict
SECTION 5: Personnel safety and equipment protection
52,2 Over/under frequency P
When the utility frequency deviates outside the specified | See table 5,2,2
conditions the photovoltaic system shall cease to
energize the utility line, The unit does not have to cease
to energize if the frequency returns to the normal utility
continuous operation condition within the specified trip
time,
When the utility frequency is outside the range of
#1 Hz, the system shall cease to energize the util ity line
within 0,2 s, The purpose of the allowed range and time
delay is to allow continued operation for short-term
disturbances and to avoid excessive nuisance tripping in
weak-utility system conditions,
5,3 Islanding protection =]
The PV system must cease to energize the ultility line The loss of utility voltage
within 2 s of loss of utility, test report for IEC61727
according to IEC62116 is
stored in archive at Bureau
Veritas LCIE China
Company Limited,
54 Response to utility recovery See table 5,2 (1) and P
Following an out-of-range utility condition that has 5,2 (2)
caused the photovoltaic system to cease energizing, the
photovoltaic system shall not energize the utility line for
20 s to 5 min after the utility service voltage and
frequency have recovered to within the specified
ranges,
55 Earthing Stated in the manual, P
The utility interface equipment shall be
earthed/grounded in accordance with
IEC 60364-7-712,
5,6 Short circuit protection Stated in the manual, P
The photovoltaic system shall have short-circuit
protection in accordance with IEC 60364-7-712,
5,7 Isolation and switching Stated in the manual, P

A method of isolation and switching shall be provided in
accordance with IEC 60364-7-712,
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Test overview:

IEC 61727:2004

Clause Result

1 Res_ponse to protection operation - fault condition tests (according VDE0126- P
1-1:2006)

4 Type test:

4,3 Voltage Fluctuations and Flicker P

4.4 Monitoring of DC-Injection P

4,5 Normal frequency operating range (see 5,2,2 below) P

4.6 Harmonics and waveform distortion P

4.7 Power factor P

52,1 Voltage monitoring P

522 Frequency monitoring P
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Test Results
1, Response to protection operation - fault condition tests P
ambient
temperature | 24,0C —
[°C]:
g‘fopd;tgpe AC: type 61512
supply : DC: type 62150H-1000S
ga(;uggﬁg; AC: Chroma
supply : DC: Chroma
rated
markings of | AC: 18kW three phase
power DC: 15kW, 15A, 1000V o
supply :
component test condition test fuse | fault condition
No, fault —2c"T bc | tme | No, [ AC | DC rasHt
Unit shut down and
Short [230V |600V : 230V |600V [disconnected from grid
PV+ to PV- circuit  |48A*3 |56A 3min |- 0A 0A immediately, no damage,
no hazard, no fire
Unit shut down and
Revers | 230V | 600V ; 230V |33V disconnected from grid
PV+to PV- 5 48A*3 | 56A 3min |- 0A 0A immediately, no damage,
no hazard, no fire
Unit shut down and
Outout L1 to N short 230V | 600V Bl 5 230V 600V disconnected from grid
utpu ° circuit |48A*3 |56A min 0A 0A immediately, no damage,
no hazard, no fire
Unit shut down and
short |230V | 600V : 230V |600V |disconnected from grid
Output L2toN | o vit |asars [58a  [3MIM [~ 0A 0A immediately, no damage,
no hazard, no fire
Unit shut down and
short |230V | 600V . 230V |600V |disconnected from grid
Output L3to N | oot 48A*3 | 56A 3min |- 0A 0A immediately, no damage,
no hazard, no fire
Unit shut down and
Revers |[230V |[600V ; 230V |600V [disconnected from grid
OutputLtoN | 48A*3 | 56A 3min - 0A 0A immediately, no damage,
no hazard, no fire
Outout ;)c\iferlo 230V 600V Jomin 230V 600V chJnlt normal o;;:eratlgn. no
P 120% |48A*3 |67,2A 48A*3 | 67,2A ﬁ;mage' PRNBEER, AR
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short g g
- circut 230V [600V |, 230V | 600V ;’;’:l:ag s -
before | 0A 0A 0A 0A o 2 ’
start up '
short Uint can't start up, no
RY?2 circuit |230V | 600V 3min 3 230V | 600V damage. Nno hazérd o
before |0A 0A 0A 0A fre ge, ;
start up
Shoft Uint can't start up, no
RY3 circuit - {230V ooy 3min -- <M GRnY damage, no hazz;rd no
before | 0A 0A 0A 0A i !
start up
Unit shut down and
TXD1 short [230V 600V 3mi 230V |600V |disconnected from grid
Pin6toPin7 |circuit |48A*3 |56A min - 0A 0A immediately, no damage,
no hazard, no fire
Unit shut down and
TXD1 short [230V 600V 3mi 230V |600V |disconnected from grid
Pin 9 to Pin 10 |circuit |48A*3 |56A min - 0A 0A immediately, no damage,
no hazard, no fire
Unit shut down and
disconnected from grid
Tt pinqg |Short 2597 1OV Hamin |- [0V |90V immediately, LCD lightis
in o Fn circult  148A°3 | 56A 0A 0A not on, no damage, no
hazard, no fire
Unit shut down and
TC1 disconnected from grid
Pin 11 to Pin S?‘or‘.t 230V 1600V s i | B3OV |800V immediately, LCD light s
10 Gireuit | 483 | 8GA 0A 0A not on, no damage, no
hazard, no fire
Unit shut down and
TC1 disconnected from grid
Pin 16 to Pin | M 230V 1600V o e |- |20V 800V Himmediately, LCD light is
14 ciredl 48A"3 | 56A 0A 0A not on, no damage, no
hazard, no fire
Unit shut down and
TC1 disconnected from grid
Pin 15 to Pin S.hm.t 230V 000V g | |20V |00V immediately, LCD light is
14 circuit 148A™3 [ 56A 0A 0A not on, no damage, no
hazard, no fire
Unit shut down and
Bus cap short 230V | 600V 3mi 230V [600V |disconnected from grid
CD5 circuit |48A*3 |56A e == 0A 0A immediately, damage, no
hazard, no fire
Unit shut down and
Bus cap short 230V 600V 3min 230V 600V disconnected from grid
ECD4 circuit |48A*3 |56A - 0A 0A immediately, damage,
hazard, no fire
Unit shut down and
QD6 short 230V | 600V 3mi 230V 600V disconnected from grid
Pin Gto Pin S |circuit |48A*3 |56A g - 0A 0A immediately, no damage,
no hazard, no fire
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Unit shut down and
QD6 short [230V | 600V ; 230V |600V |disconnected from grid
Pin Gto PinD |circuit |48A*3 |56A 3min - 0A 0A immediately, damage, no

hazard, no fire

Unit shut down and
QD6 short 230V 600V B B 230V 600V disconnected from grid
Pin Dto PinS |circuit |48A*3 |56A 0A 0A immediately, damage, no

hazard, no fire

Unit shut down and
IGBTD2 short 230V | 600V B B 230V 600V disconnected from grid
Pin7toPin6 [circuit |48A*3 |56A 0A 0A immediately, no damage,

no hazard, no fire

Unit shut down and
IGBTD2 short |230V |600V S B 230V |600V [disconnected from grid
Pin 7to Pin5 |circuit |48A*3 |56A 0A 0A immediately, damage, no

hazard, no fire

Unit shut down and
IGBTD2 short |230V | 600V Al B 230V |600V [disconnected from grid
Pin 5to Pin6 |circuit |48A*3 |56A 0A 0A immediately, damage, no

hazard, no fire

Unit shut down and
IGBTD3 short 230V | 600V . 230V 600V disconnected from grid
Pin7toPin6 |circuit |48A*3 |56A 3min . 0A 0A immediately, no damage,

no hazard, no fire

Unit shut down and
IGBTD3 short 230V | 600V Smii 3 230V 600V disconnected from grid
Pin7toPin5 |circuit |48A*3 |56A 0A 0A immediately, damage, no

hazard, no fire

Unit shut down and
IGBTD3 short |230V | 600V iR B 230V |600V [disconnected from grid
Pin 5to Pin6 |circuit |48A*3 |56A 0A 0A immediately, damage, no

hazard, no fire

Unit shut down and
IGBTD1 short |230V | 600V 3min B 230V |600V [disconnected from grid
Pin 7to Pin6 |circuit |48A*3 |56A 0A 0A immediately, no damage,

no hazard, no fire

Unit shut down and
IGBTD1 short |230V | 600V . 230V |600V [disconnected from grid
Pin7toPin5 |circuit |48A*3 |56A  |°mn | 0A 0A immediately, damage, no

hazard, no fire

Unit shut down and
IGBTD1 short 230V | 600V : 230V [600V |disconnected from grid
Pin5to Pin6 |circuit |48A*3 |56A 3min - 0A 0A immediately, damage, no

hazard, no fire
Insulate short Unit normal operation,
Optocoupler circuit 230V  [600V At _ 230V [600V [screen can't be displayed,
uce7 before |48A*3 |56A 48A*3 | 56A no damage, no hazard,
Pin 1toPin2 |startup no fire

Copyright © Bureau Veritas LCIE CHINA

The Accreditation only attests the technical capability of the testing laboratory for the test covered by the accreditation’(in the case of case of

test report issued under accreditation mark)

, Grid-tied photovoltaic inverter_V1,1




a1

Page 17 of 61

Report No,: ABRE-18SE0635FCSHP-2

Drive short Unit shut down and
Optocoupler circuit |230V  [600V amin |- 230V |600V |disconnected from grid
ubD2 before |48A*3 |[56A 0A 0A immediately, no damage,
Pin2 to Pin3 start up no hazard, no fire
voltage Unit shut dow? and
resistance disconnected from grid
INV_ N Open 230V 1600V {4 o | |230V 1600V 1 ediately, no damage,
monitoring, cireuit  [48A™3 | 56A 0A 0A no hazard, no fire

RB37

voltage cLijnit shut do:jwf\ and .
resistance isconnected from gri
INV_N Short ZSUY 600V 3min -- a1 immediately, no damage,
morﬁtoring, Gt 148655 | 208 0A 08 no hazard, no fire

RB37

BUS voltage Unit shut down and
resistance + Open |230V | 600V 3min 3 230V |600V |disconnected from grid
monitoring, circuit |[48A*3 | 56A 0A 0A immediately, no damage,
RD1 no hazard, no fire

BUS voltage Unit shut down and
resistance + Short |230V |600V 3min 3 230V 600V disconnected from grid
monitoring, circuit |48A*3 |56A 0A 0A immediately, no damage,
RD1 no hazard, no fire

BUS voltage Unit shut down and
resistance - Open |230V | 600V 3min 3 230V |600V |disconnected from grid
monitoring, circuit |48A*3 |56A 0A 0A immediately, no damage,
RD1 no hazard, no fire

BUS voltage Unit shut down and
resistance - Short [230V [600V Sy 3 230V |600V [disconnected from grid
monitoring, circuit |48A*3 |56A 0A 0A immediately, no damage,
RD1 no hazard, no fire

Grid voltage Unit shut down and
resistance R Open |230V | 600V Bt B 230V |600V |disconnected from grid
monitoring, circuit |48A*3 |56A 0A 0A immediately, no damage,
RB19 no hazard, no fire

Grid voltage l.{nit shut down and .
resistance R |Short |230V 600V | .| 230V |600V | disconnected from grid
monitoring, circuit |48A*3 |56A 0A 0A immediately, no damage,
RB19 no hazard, no fire

Grid voltage Unit shut down and
resistance S Open |230V | 600V i B 230V |600V |disconnected from grid
monitoring, circuit |48A*3 |56A 0A 0A immediately, no damage,
RB25 no hazard, no fire

Grid voltage Unit shut down and
resistanceS Short [230V | 600V | 230V |600V |disconnected from grid
monitoring, circuit |48A*3 |56A 0A 0A immediately, no damage,
RB25 no hazard, no fire

Grid voltage Unit shut down and
resistance T Open [230V [600V 3min N 230V  |600V [disconnected from grid
monitoring, circuit |[48A*3 | 56A 0A 0A immediately, no damage,
RB31 no hazard, no fire
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Grid voltage Unit shut down and
resistance T Short |230V |600V . 230V |600V |disconnected from grid
monitoring, circuit |48A*3 |s6A  |3MN |~ 0A 0A immediately, no damage,
RB31 no hazard, no fire
Grid voltage Unit shut down and
resistance N Open [230V [600V 3min B 230V [600V |disconnected from grid
monitoring, circuit |48A*3 |56A 0A 0A immediately, no damage,
RB111 no hazard, no fire
Grid voltage Unit shut down and
resistance N Short | 230V | 600V 3min 3 230V |600V |disconnected from grid
monitoring, circuit |48A*3 |56A 0A 0A immediately, no damage,
RB111 no hazard, no fire
voltage Unit shut down and
resistan disconnected from grid
F?\;S_ta * Qpeq 23OY e 3min -- 2E0Y 600V immediately, no dar?nage,
monitoring, droult  |48A"3 | 5BA 0A 0A no hazard, no fire
RA13
voltage Unit shut down and
resistance disconnected from grid
PV1- Short =230V 1600V, L | | 230V 1600V i ediately, no damage,
monitoring, cireuit  [48A™3 | 56A 0A 0A no hazard, no fire
RA13
voltage Upit shut down and
;,ej'zs_tance Open [230v 600V [, . | 230V [600V ?rf;‘;g’i‘;‘;‘;d:f;lg'a‘;e
monitoring, circuit | 48A3 | 56A 0A 0A no hazard, no fire
RA16
voltage (ljJnit shut doxéw; and :
resistance isconnected from gri
PV2- Showt 23OY ik 3min - sl immediately, no damage,
monitoring, circuit | 48A*3 | S6A 0A 0A no hazard, no fire
RA16

Unit shut down and
Ec?ni-t oring Open |230V | 600V 3min 3 230V |600V |disconnected from grid

circuit |[48A*3 | 56A 0A 0A immediately, no damage,

RC81

no hazard, no fire

Unit shut down and
L?c?ni-toring Short [230V |600V Ao _ 230V [600V ‘disconr‘lected from grid
RC81 circuit |48A*3 |56A 0A 0A immediately, no damage,

no hazard, no fire

Unit shut down and
GFCI Open |230vV  |60OV . 230V |600V | disconnected from grid
monitoring L . 3min - ; distalv: nodamane
RC159 circuit [48A*3 |56A 0A 0A Imme Y, ge,

no hazard, no fire

Unit shut down and
GFCI Short [230vV  |600V . 230V |600vV |disconnected from grid
rl;‘lg?ggﬂﬂg circuit  |48A*3 | 56A 3min |- 0A 0A immediately, no damage,

no hazard, no fire
Inverter Unit shut down and
Current Open [230V [600V 3min B 230V |600V |disconnected from grid
monitoring - circuit |48A*3 | 56A 0A 0A immediately, no damage,
RB85 no hazard, no fire
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Inverter Unit shut down and
Current Short [230V |600V Sl 230V |600V [disconnected from grid
monitoring - circuit [48A*3 |56A . 0A 0A immediately, no damage,
RB85 no hazard, no fire
Inverter Unit shut down and
Current Open [230V [600V 3mi 230V |600V [disconnected from grid
monitoring + circuit [48A*3 |56A R - 0A 0A immediately, no damage,
RB87 no hazard, no fire
Inverter Unit shut down and
Current Short | 230V | 600V 3mi 230V |600V |disconnected from grid
monitoring + circuit |[48A*3 |56A Sl - 0A 0A immediately, no damage,
RB87 no hazard, no fire

Unit shut down and
Main CPU, s!lort_t 230V |600V 3mi 230V |600V |disconnected from grid
uc20 careut 1 4sa*3 | s6A i - 0A 0A immediately, no damage,

CC374

no hazard, no fire

Unit shut down and
Slave CPU, short 1530y |00V _ 230V |00V |disconnected from grid
UC73 circuit | ores | 56a 3min |- 0A 0A immediately, no damage,

ccard no hazard, no fire

Note:

The errors in the control circuit simulate that the safety is even ensured during single fault,
Details for the error code please refer user manual,
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4,3 Voltage fluctuation and flicker

P

Test conditions: Maximum permissible voltage fluctuation (expressed as a percentage of
nominal voltage at 100 % power) and flicker as per EN 61000-3-11
Starting Stopping Running

Limit 3,3% 3,3% Ps=1,0 Pi=0,65

Test value * * * *
inverter >16A

Limit dc% = 3,3 Ps=1,0 Pii=0,65

NAC33K-DT % ¥ i

Note:

*The stationary deviance of dc% is bigger than the dynamic deviance of dmax at starting and stopping,
Mains Impedance according EN61000-3-11:  Rmax=0,4 Q; jXmax=0,25 Q @50Hz (|Zmax| =0,472 Q)
Bei Einphasigen Invertern Zmax sowie Rn und jxn angeben R,=0,16 Q; jX,=0,1 Q

Calculation of the maximum permissible grid impedance at the point of common coupling based on de:
Zmax = Zret * 3,3% / dc{Pn)

The tests should be based on the limits of the EN 61000-3-3 for more than 16A,

NAC33K-DT L1 phase

11-3 :500m¢ YOKOGAWA 4

Flicker:Complete 2:00:00

Flicker Mode
IEC61000-4-15 Ed2.0

Uover ' =m = = m
Iover = = m =

———— |7/ 17

Count

Interval

Element

1

Volt Range & 300v(230v/50Hz)

10m00s/10m00s

Element1 Judgement: Pass

un (1) 231.052 v Total Judgement: Pass
Freq(u1) 50.002 Hz (Element1,2,3)
del#] dmax[~] d(t)ms] Pst Pit

Limit | 3.30 4.00 500 1.00 0.65
3.30C2) N:12

No. 1 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

2 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

3 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

4 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

5 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

6 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

7 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

8 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

9 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

10 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

11 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

12 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

Resul ] Pass Pass Pass Pass 0.07 Pass

Update 3600 2018-11-,08 16:33:32
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[L ¢ 1 E]
NAC33K-DT L2 phase
Flicker Mode Uover:m m = = 11-3 :500mv YOKOGAWA 4
IEC61000—-4-15 Ed2.0 JIover:=m = m = Flicker:Complete 2:00:00
Count 12712
Interval 10m00s~10m00s
Element 2
Volt Range A 300v(230v/50Hz) Element2 Judgement: Pass
un (W2) 231.294 v Total Judgement: Pass
Freq(u2) -——— (Element1,2,3)
del#] dmax[~] d(t)lms] Pst Pit
Limit | 3.30 4.00 500 1.00 0.65
3.3002) N:12
No. 1 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
2 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
5 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
4 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
5 0.04 Pass 0.31 Pass 0 Pass 0.08 Pass
6 0.00 Pass D.00 Pass 0 Pass 0.07 Pass
i 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
8 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
9 0.00 Pass 0.00 pass 0 Pass 0.07 Pass
10 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
1 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
12 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
Resul ] Pass Pass Pass Pass 0.07 Pass
Update 3600 2018711708 16:34:04
NAC33K-DT L3 phase
Flicker Mode Uover:m = m m 11-3 :500m¢ YOKOGAWA 4
IEC61000-4-15 Ed2.0 Jover'm = m = Flicker:Complete 2:00:00
Count 12712
Interval 10m00s~10m00s
Element 3
volt Range A 300v¥(230v/50Hz) Element3 Judgement: Pass
un (W3 231.334 v Total Judgement: Pass
Freq(u3) ———— (Element1,2,3)
del#] dmax[~1 d(t)Ims] Pst Pit
Limit | 3.30 4.00 500 1.00 0.65
3.3002) N:12
No. 1 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
2 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
3 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
4 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
5 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
6 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
7 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
8 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
9 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
10 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
14 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
12 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
Resul i Pass Pass Pass Pass 0.07 Pass
Update 3600 2018711708 16:34:35
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4,4 Monitoring of Permanent DC-Injection

IEC 61727:2004 P
Model: NAC33K-DT
Test conditions: Un =230 Vac
Uinput =600 Voc
Rated Power:33000 W
DC Injection (A) Limits Trip Time (ms)
Ioc:>1A than disconnection within
+1,0A 0.2 sa: 184 182 182
Ioc:>1A than disconnection within
-1,0A 0.2 sec 186 184 184

Note: A dc-current of 1A is injected, disconnection time of max, 0,2s
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Positive DC-Injection :

KEYSIGHT DSO-X 3014T, MYS7251410, 07

1004/

11.2017061225: wed Dec 05 13'37 41 ”018

00000000 ms

.J I A Wﬂ M‘M i W

W

IR
-

Negative DC-Injection :

'r(rE?:JS|GHT DSO-X 3014T, H‘r57251410 07.11. 201?061;2“_ wed Dec 05 13:57:57 2018

IILEEATLARED !ﬁ

M | V_."VVY_"'i (11

me it R
HiAC
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4,4 Monitoring of Permanent DC-Injection
IEC 61727:2004

Model:NAC33K-DT

IEC61727 Limit: 1% of Inom (480mA)

Output power: 25% 50% 100%
mean test value L1 308 104 372
phase :

mean test value L2 17 209 341
phase:

mean test value L3 376 206 88
phase:

Model: NAC20K-DT

IEC61727 Limit: 1% of Inom (320mA)

Output power: 25% 50% 100%
mean test value L1 291 214 107
phase:

mean test value L2 140 88 285
phase:

mean test value L3 128 204 281
phase:
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NAC33K-DT: Diagram of permanent DC-Injection
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NAC20K-DT: Diagram of permanent DC-Injection
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4,6 Harmonic Current Limit Test P
IEC 61727:2004
Model: NAC33K-DT L1 phase
Watts(W) 10404,41
VA(VA) 10580,32
Vrms(V) 230,59
Arms(A) 45,12
PF 0,9995
Frequency(Hz) 50,00
THD(%) 1,76
Harmonics | Current Magnitude | % of Fundamental Phase Harmonic Current
[A] Limits [%]
1st 45,121 - L1 phase -
2nd 0,140 0,310 L1 phase 1%
3rd 0,464 1,028 L1 phase 4%
4th 0,155 0,343 L1 phase 1%
5th 0,402 0,891 L1 phase 4%
6th 0,029 0,064 L1 phase 1%
7th 0,240 0,532 L1 phase 4%
8th 0,046 0,101 L1 phase 1%
9th 0,238 0,527 L1 phase 4%
10th 0,032 0,071 L1 phase 0,5%
11th 0,206 0,457 L1 phase 2%
12th 0,009 0,020 L1 phase 0,5%
13th 0,111 0,247 L1 phase 2%
14th 0,018 0,039 L1 phase 0,5%
15th 0,022 0,050 L1 phase 2%
16th 0,009 0,020 L1 phase 0,5%
17th 0,110 0,243 L1 phase 1,5%
18th 0,009 0,019 L1 phase 0,5%
19th 0,057 0,127 L1 phase 1,5%
20th 0,011 0,025 L1 phase 0,5%
21th 0,037 0,081 L1 phase 1,5%
22th 0,018 0,039 L1 phase 0,5%
23th 0,066 0,147 L1 phase 0,6%
24th 0,009 0,021 L1 phase 0,5%
25th 0,058 0,128 L1 phase 0,6%
26th 0,011 0,024 L1 phase 0,5%
27th 0,010 0,023 L1 phase 0,6%
28th 0,011 0,025 L1 phase 0,5%
29th 0,067 0,149 L1 phase 0,6%
30th 0,005 0,011 L1 phase 0,5%
31th 0,090 0,200 L1 phase 0,6%
32th 0,004 0,009 L1 phase 0,5%
33th 0,012 0,026 L1 phase 0,6%
34th 0,004 0,009 L1 phase N/A
35th 0,021 0,048 L1 phase N/A
36th 0,005 0,011 L1 phase N/A
37th 0,009 0,019 L1 phase N/A
38th 0,008 0,018 L1 phase N/A
39th 0,004 0,008 L1 phase N/A
40th 0,003 0,006 L1 phase N/A
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4,6 Harmonic Current Limit Test

IEC 61727:2004 £
Model: NAC33K-DT L2 phase
Watts(W) 10478,65
VA(VA) 10630,32
Vrms(V) 230,59
Arms(A) 4543
PF 0,9996
Frequency(Hz) 50,00
THD(%) 1,44
Harmonics | Current Magnitude | % of Fundamental Phase Harmonic Current
[A] Limits [%]
1st 45,429 - L2 phase -
2nd 0,201 0,443 L2 phase 1%
3rd 0,064 0,142 L2 phase 4%
4th 0,157 0,346 L2 phase 1%
5th 0,491 1,082 L2 phase 4%
6th 0,042 0,093 L2 phase 1%
7th 0,192 0,422 L2 phase 4%
8th 0,029 0,065 L2 phase 1%
9th 0,028 0,061 L2 phase 4%
10th 0,028 0,062 L2 phase 0,5%
11th 0,123 0,271 L2 phase 2%
12th 0,009 0,020 L2 phase 0,5%
13th 0,117 0,258 L2 phase 2%
14th 0,021 0,045 L2 phase 0,5%
15th 0,016 0,034 L2 phase 2%
16th 0,006 0,013 L2 phase 0,5%
17th 0,108 0,238 L2 phase 1,5%
18th 0,008 0,017 L2 phase 0,5%
19th 0,044 0,097 L2 phase 1,5%
20th 0,012 0,026 L2 phase 0,5%
21th 0,018 0,040 L2 phase 1,5%
22th 0,016 0,036 L2 phase 0,5%
23th 0,092 0,203 L2 phase 0,6%
24th 0,011 0,025 L2 phase 0,5%
25th 0,057 0,126 L2 phase 0,6%
26th 0,008 0,018 L2 phase 0,5%
27th 0,006 0,013 L2 phase 0,6%
28th 0,010 0,021 L2 phase 0,5%
29th 0,060 0,132 L2 phase 0,6%
30th 0,005 0,011 L2 phase 0,5%
31th 0,106 0,233 L2 phase 0,6%
32th 0,008 0,017 L2 phase 0,5%
33th 0,008 0,017 L2 phase 0,6%
34th 0,008 0,017 L2 phase N/A
35th 0,022 0,048 L2 phase N/A
36th 0,005 0,010 L2 phase N/A
37th 0,007 0,015 L2 phase N/A
38th 0,006 0,013 L2 phase N/A
39th 0,004 0,009 L2 phase N/A
40th 0,003 0,007 L2 phase N/A
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4,6 Harmonic Current Limit Test P
IEC 61727:2004
Model: NAC33K-DT L3 phase
Watts(W) 10468,0
VA(VA) 10680,3
Vrms(V) 230,61
Arms(A) 45,36
PF 0,9995
Frequency(Hz) 50,00
THD(%) 1,89
Harmonics | Current Magnitude | % of Fundamental Phase Harmonic Current
[A] Limits [%]
1st 45,357 -- L3 phase -
2nd 0,166 0,367 L3 phase 1%
3rd 0,487 1,073 L3 phase 4%
4th 0,174 0,383 L3 phase 1%
5th 0,515 1,135 L3 phase 4%
6th 0,028 0,062 L3 phase 1%
7th 0,163 0,360 L3 phase 4%
8th 0,019 0,041 L3 phase 1%
9th 0,266 0,586 L3 phase 4%
10th 0,013 0,029 L3 phase 0,5%
11th 0,143 0,314 L3 phase 2%
12th 0,007 0,015 L3 phase 0,5%
13th 0,091 0,202 L3 phase 2%
14th 0,011 0,023 L3 phase 0,5%
15th 0,032 0,070 L3 phase 2%
16th 0,009 0,020 L3 phase 0,5%
17th 0,123 0,272 L3 phase 1,5%
18th 0,008 0,018 L3 phase 0,5%
19th 0,078 0,172 L3 phase 1,5%
20th 0,005 0,012 L3 phase 0,5%
21th 0,023 0,051 L3 phase 1,5%
22th 0,013 0,028 L3 phase 0,5%
23th 0,089 0,196 L3 phase 0,6%
24th 0,009 0,020 L3 phase 0,5%
25th 0,043 0,096 L3 phase 0,6%
26th 0,014 0,031 L3 phase 0,5%
27th 0,008 0,017 L3 phase 0,6%
28th 0,007 0,016 L3 phase 0,5%
29th 0,064 0,142 L3 phase 0,6%
30th 0,005 0,010 L3 phase 0,5%
31th 0,097 0,213 L3 phase 0,6%
32th 0,005 0,012 L3 phase 0,5%
33th 0,013 0,030 L3 phase 0,6%
34th 0,005 0,010 L3 phase N/A
35th 0,021 0,047 L3 phase N/A
36th 0,005 0,011 L3 phase N/A
37th 0,008 0,018 L3 phase N/A
38th 0,003 0,007 L3 phase N/A
39th 0,003 0,006 L3 phase N/A
40th 0,005 0,010 L3 phase N/A
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4,6 Harmonic Current Limit Test P
IEC 61727:2004
Model: NAC20K-DT L1 phase
Watts(W) 6431,20
VA(VA) 6552,11
Vrms(V) 230,96
Arms(A) 27,84
PF 0,9992
Frequency(Hz) 50,00
THD(%) 2,74
Harmonics | Current Magnitude | % of Fundamental Phase Harmonic Current
[A] Limits [%]
1st 27,811 -- L1 phase -
2nd 0,119 0,429 L1 phase 1%
3rd 0,486 1,747 L1 phase 4%
4th 0,146 0,523 L1 phase 1%
5th 0,425 1,527 L1 phase 4%
6th 0,006 0,023 L1 phase 1%
7th 0,178 0,639 L1 phase 4%
8th 0,010 0,037 L1 phase 1%
9th 0,188 0,675 L1 phase 4%
10th 0,028 0,100 L1 phase 0,5%
11th 0,207 0,745 L1 phase 2%
12th 0,004 0,014 L1 phase 0,5%
13th 0,071 0,254 L1 phase 2%
14th 0,020 0,071 L1 phase 0,5%
15th 0,021 0,074 L1 phase 2%
16th 0,008 0,029 L1 phase 0,5%
17th 0,042 0,152 L1 phase 1,5%
18th 0,003 0,012 L1 phase 0,5%
19th 0,053 0,189 L1 phase 1,5%
20th 0,011 0,039 L1 phase 0,5%
21th 0,032 0,115 L1 phase 1,5%
22th 0,012 0,043 L1 phase 0,5%
23th 0,050 0,180 L1 phase 0,6%
24th 0,003 0,012 L1 phase 0,5%
25th 0,033 0,119 L1 phase 0,6%
26th 0,008 0,030 L1 phase 0,5%
27th 0,002 0,006 L1 phase 0,6%
28th 0,004 0,015 L1 phase 0,5%
29th 0,012 0,042 L1 phase 0,6%
30th 0,003 0,012 L1 phase 0,5%
31th 0,057 0,206 L1 phase 0,6%
32th 0,004 0,014 L1 phase 0,5%
33th 0,008 0,029 L1 phase 0,6%
34th 0,002 0,007 L1 phase N/A
35th 0,016 0,058 L1 phase N/A
36th 0,003 0,011 L1 phase N/A
37th 0,015 0,052 L1 phase N/A
38th 0,003 0,011 L1 phase N/A
39th 0,004 0,013 L1 phase N/A
40th 0,005 0,017 L1 phase N/A
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4,6 Harmonic Current Limit Test P
IEC 61727:2004
Model: NAC20K-DT L2 phase
Watts(W) 6424,20
VA(VA) 6555,43
Vrms(V) 230,81
Arms(A) 27,84
PF 0,9994
Frequency(Hz) 50,00
THD(%) 2,24
Harmonics | Current Magnitude | % of Fundamental Phase Harmonic Current
[A] Limits [%]
1st 28,017 -- L2 phase -
2nd 0,174 0,620 L2 phase 1%
3rd 0,067 0,238 L2 phase 4%
4th 0,140 0,501 L2 phase 1%
5th 0,515 1,837 L2 phase 4%
6th 0,017 0,062 L2 phase 1%
7th 0,162 0,578 L2 phase 4%
8th 0,020 0,070 L2 phase 1%
9th 0,035 0,124 L2 phase 4%
10th 0,036 0,127 L2 phase 0,5%
11th 0,151 0,538 L2 phase 2%
12th 0,004 0,013 L2 phase 0,5%
13th 0,087 0,309 L2 phase 2%
14th 0,016 0,055 L2 phase 0,5%
15th 0,022 0,079 L2 phase 2%
16th 0,013 0,045 L2 phase 0,5%
17th 0,043 0,155 L2 phase 1,5%
18th 0,004 0,014 L2 phase 0,5%
19th 0,026 0,091 L2 phase 1,5%
20th 0,008 0,028 L2 phase 0,5%
21th 0,006 0,022 L2 phase 1,5%
22th 0,012 0,042 L2 phase 0,5%
23th 0,073 0,261 L2 phase 0,6%
24th 0,003 0,011 L2 phase 0,5%
25th 0,045 0,160 L2 phase 0,6%
26th 0,007 0,026 L2 phase 0,5%
27th 0,006 0,022 L2 phase 0,6%
28th 0,005 0,018 L2 phase 0,5%
29th 0,010 0,036 L2 phase 0,6%
30th 0,003 0,011 L2 phase 0,5%
31th 0,065 0,232 L2 phase 0,6%
32th 0,006 0,021 L2 phase 0,5%
33th 0,000 0,001 L2 phase 0,6%
34th 0,004 0,013 L2 phase N/A
35th 0,011 0,039 L2 phase N/A
36th 0,002 0,006 L2 phase N/A
37th 0,011 0,041 L2 phase N/A
38th 0,004 0,014 L2 phase N/A
39th 0,004 0,014 L2 phase N/A
40th 0,007 0,024 L2 phase N/A
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4,6 Harmonic Current Limit Test P
IEC 61727:2004
Model: NAC20K-DT L3 phase
Watts(W) 6458,50
VA(VA) 6656,73
Vrms(V) 231,12
Arms(A) 27,94
PF 0,9992
Frequency(Hz) 50,00
THD(%) 2,83
Harmonics | Current Magnitude | % of Fundamental Phase Harmonic Current
[A] Limits [%]
1st 27,908 -- L3 phase -
2nd 0,157 0,563 L3 phase 1%
3rd 0,485 1,737 L3 phase 4%
4th 0,142 0,509 L3 phase 1%
5th 0,459 1,645 L3 phase 4%
6th 0,015 0,053 L3 phase 1%
7th 0,145 0,520 L3 phase 4%
8th 0,013 0,046 L3 phase 1%
9th 0,205 0,733 L3 phase 4%
10th 0,027 0,096 L3 phase 0,5%
11th 0,202 0,723 L3 phase 2%
12th 0,004 0,015 L3 phase 0,5%
13th 0,066 0,237 L3 phase 2%
14th 0,019 0,068 L3 phase 0,5%
15th 0,043 0,152 L3 phase 2%
16th 0,016 0,056 L3 phase 0,5%
17th 0,066 0,236 L3 phase 1,5%
18th 0,008 0,028 L3 phase 0,5%
19th 0,061 0,217 L3 phase 1,5%
20th 0,007 0,025 L3 phase 0,5%
21th 0,024 0,087 L3 phase 1,5%
22th 0,009 0,033 L3 phase 0,5%
23th 0,072 0,259 L3 phase 0,6%
24th 0,004 0,014 L3 phase 0,5%
25th 0,029 0,105 L3 phase 0,6%
26th 0,010 0,037 L3 phase 0,5%
27th 0,005 0,019 L3 phase 0,6%
28th 0,003 0,010 L3 phase 0,5%
29th 0,014 0,050 L3 phase 0,6%
30th 0,003 0,010 L3 phase 0,5%
31th 0,064 0,231 L3 phase 0,6%
32th 0,003 0,011 L3 phase 0,5%
33th 0,003 0,011 L3 phase 0,6%
34th 0,002 0,009 L3 phase N/A
35th 0,017 0,061 L3 phase N/A
36th 0,003 0,010 L3 phase N/A
37th 0,019 0,068 L3 phase N/A
38th 0,004 0,015 L3 phase N/A
39th 0,005 0,019 L3 phase N/A
40th 0,003 0,012 L3 phase N/A
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4,7 Power factor P
Model NAC20K-DT
Output power [kW] ~10% ~20% ~50% ~75% ~100%
Test AC voltage [V] 2,0 4,0 10,0 15,0 20,0
230V 0,9635i 0,9963i 0,9975i 0,9972i 0,0,9992i
Model NAC25K-DT
Output power [kW] ~10% ~20% ~50% ~75% ~100%
Test AC voltage [V] 2,5 5,0 12,5 18,75 25,0
230V 0,9828i 0,9970i 0,9973i 0,9991i 0,9994i
Model NAC30K-DT
Output power [kW] ~10% ~20% ~50% ~75% ~100%
Test AC voltage [V] 3,0 6,0 15,0 22,5 30,0
230V 0,9899i 0,9973i 0,9972i 0,9993i 0,9995i
Model NAC33K-DT
Output power [kW] ~10% ~20% ~50% ~75% ~100%
Test AC voltage [V] 3,3 6,6 16,5 24,75 33,0
230V 0,9913i 0,9974i 0,9973i 0,9993i 0,9995i

Note:

The PV system shall have a lagging power factor greater than 0,95 when the output is greater than 50% of

the rated inverter output power,

[

The letter “i” is short for “inductive” and indicates inductive power factor, In case of capacitive power factor

the letter “c” is used instead,
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5,2,1 Voltage monitoring P
IEC 61727: First Level
Model: NAC33K-DT L1 phase

Under Voltage Over Voltage
Parameter Voltage Time [s] Voltage Time [s]

Lirnit 195,5V 253V
Tr I <=2,0s <=2,0s

rip value 196,0V 254,0V
Trip time(s) 230V to 230V to

190,0 V 1,61 1,62 1,62 258V 1,62 1,62 1,63
Regonnachon 20s<t<300s 67,6 20s<t<300s 67,4
time (s)
IEC 61727: Second Level
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]

Limit 115V 290V*
Tr | <= 100ms <= 50ms

rip value 116,0V 290,0V
Trip time(ms) 230V to 230V to

110V 57,0 45,0 58,0 295 \/ 40,0 43,0 43,0

Reconnection
time (s) 20s<t<300s 66,9 20s<t<300s 66,7
Note:

The IEC61727 does not provide any limits of accuracy for the utility voltage and frequency measurement of

the PV-system, Therefore the values for tolerances given in EN 50438, Table 2 are used,

Tolerances on trip values tabel 2 EN50438:
- Voltage: +/- 1% of the nominal voltage
- Frequency: +/- 0,5% of the nominal frequency

- Clearance time: +/- 10%

*The voltage is the biggest vaule that the manufacturer declared,
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Under Voltage First Level
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Under Voltage Second Level
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5,2,1 Voltage monitoring P
IEC 61727: First Level
Model: NAC33K-DT L2 phase

Under Voltage Over Voltage
Parameter Voltage Time [s] Voltage Time [s]

Limit 195,5V 253V
Tr I <=2,0s <=2,0s

rip value 196,0V 254,0V
Trip time(s) 230V to 230V to

190,0V 1,63 1,64 1,64 258V 1,65 1,64 1,64
Regonnachon 20s<t<300s 66,5 20s<t<300s 67,2
time (s)
IEC 61727: Second Level
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]

Limit 115V 290V*
Tr | <= 100ms <= 50ms

rip value 116,0V 290,0V
Trip time(ms) 230V to 230V to

110V 59,0 59,0 48,0 295V 45,0 44,0 44,0

Reconnection
time (s) 20s<t<300s 67,5 20s<t<300s 66,3
Note:

The IEC61727 does not provide any limits of accuracy for the utility voltage and frequency measurement of
the PV-system, Therefore the values for tolerances given in EN 50438, Table 2 are used,

Tolerances on trip values tabel 2 EN50438:
- Voltage: +/- 1% of the nominal voltage
- Frequency: +/- 0,5% of the nominal frequency
- Clearance time: +/- 10%

*The voltage is the biggest vaule that the manufacturer declared,
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Under Voltage First Level
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5,2,1 Voltage monitoring P

IEC 61727: First Level

Model: NAC33K-DT L3 phase

Under Voltage Over Voltage
Parameter Voltage Time [s] Voltage Time [s]

Lirnit 195,5V 253V
Tr | <=2,0s <=2,0s

rip value 196,0V 254,0V
Trip time(s) 230V to 230V to

190,0V 1,64 1,635 1,63 258V 1,64 1,62 1,64
Reconnection 20s<t<300s 67,3 20s<t<300s 65,3
time (s)
IEC 61727: Second Level
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]

Limit 115V 290V*
Tr | <= 100ms <= 50ms

rip value 116,0V 290,0V
Trip time(ms) 230V to 230V to

110V 40,0 55,0 64,0 278V 41,0 30,0 44,0

Reconnection
time (s) 20s<t<300s 66,4 20s<t<300s 67,4
Note:

The IEC61727 does not provide any limits of accuracy for the utility voltage and frequency measurement of
the PV-system, Therefore the values for tolerances given in EN 50438, Table 2 are used,

Tolerances on trip values tabel 2 EN50438:
- Voltage: +/- 1% of the nominal voltage
- Frequency: +/- 0,5% of the nominal frequency
- Clearance time: +/- 10%

*The voltage is the biggest vaule that the manufacturer declared,
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Under Voltage First Level

TS —
Main: i

Xt
Xz
A

5
2018/10/22 10:57:13. 385690

AcaMode @ Normal
e tssdiv

H00ms/div

R:Fila u
2018/10/22 10:57:38

Position :

Over voltage First Level

TSN S
LIURLE

1.640000s

4
2018/10/22 13:26:58. 770453

Acgiode © Normal
s/s s/div

A:File .
2018/10/22 13:28:23

Copyright © Bureau Veritas LCIE CHINA

The Accreditation only attests the technical capability of the testing laboratory for the test covered by the accreditation’(in the case of case of

test report issued under accreditation mark)

, Grid-tied photovoltaic inverter_V1,1




/ \
@
&2/ Page 41 of 61 Report No,: ABRE-18SE0635FCSHP-2

Under Voltage Second Level
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5,2,2 Frequency monitoring P

IEC 61727

Model: NAC33K-DT

Under frequency Over frequency
Parameter Frequency Time [ms] Frequency Time [ms]
Output Voltage - 85%Un Un 110%Un - 85%Un Un 110%Un
Limit 49,00Hz <= 200ms 51,00Hz <= 200ms
Trip value - 49,0 49,0 49,0 - 51,00 51,00 51,00
e 49,5Hz to 4 50,5Hz to 5
Trip time(ms) 8.5Hz 150 146 160 1,5Hz 143 142 150
Recannection | 505<t<300s 66,5 20s<t<300s 66,4
time(s)
Note:

It was measured at a continuous change of frequency of 1 Hz / s at lower, nominal and upper Un and
arbitrary output power. The trip value was determined manually by reducing the frequency in 10 mHz steps.
When the trip value is known (e.g. 49,0 Hz), the ac-source is programmed to run from e.g. 49,50 Hz to 48,50
Hz with 1 Hz / s. The disconnection time is calculated by the measured time minus the 500 ms from 49,5 Hz
to 49,00 Hz.

The IEC61727 does not provide any limits of accuracy for the utility voltage and frequency measurement of
the PV-system, Therefore the values for tolerances given in EN 50438, Table 2 are used,

Tolerances on trip values tabel 2 EN50438:
- Voltage: +/- 1% of the nominal voltage
- Frequency: +/- 0,5% of the nominal frequency
- Clearance time: +/- 10%
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Annex 1

EMC Test Report
(The whole EMC test report was stored in internal of BV LCIE CHINA)
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BY LCIE CHINA
(Nagho Brasch) N |S99ABOSAAREND] 19
Wl

ATTESTATION
of conformity with European Directives

Product : PVinverter (Grid-tied photovoltaic inverter)
Reference : NAC2OK-DT, NAC25K-DT, NACIOK-DT, NAC33IK-DT
Trade mark ==

Technical characteristics : Refer to the next page

The submitted sample of the ahove equipment has been tested for c € marking according te following European
Directive and following standards:

Electromagnetie Compatibility Directive 2014/30WEU

Standards | Report number Report date
EN 61000-6-3:2007+A1:2011
EN 61000-6-2:2005
EN 61000-3-2:2014 ABRE-I1SAU2S03VINBPB Dec 06, 2018
EN 61000-3-3:2013

The refermad test coponis | show that the product complics with standandi ) recognized as giving presumption of complisnce with the
cssential roquirements m the spocitied Europain Ducctive

This verificotion does nod imiply assessment of the production of the prodect

The C€ marking mey be affined it all relevant and effective Evropesn Direetives with S €-are applicable

Ningbo (P.R. China), Dec 06, 2018

C€

This document shall not be reproduced, except in full, withowt the written approval of BY LCIE China (Nisgbe Branch),
wlectrical sample.

Information Mhﬂhﬁum umﬂbhwmmdhm
LCTE CHINA (Nisgho Branch) | Buliding B.No 66 Qiugyi Raod, "th?mhm Tel: +B6 574 8709 1078
SRRFEAEARARS u:.l) AL Thengiiang, Chin Fax: +86 574 87907993
LEE Et) I Emait: ctEen.b com
Version 1.0/2018.06.10
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Annex 2

Pictures of the unit
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Enclosure front view for all model
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Enclosure rear view for NAC30K-DT, NAC25K-DT , NAC20K-DT
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Enclosure right view for all model

Enclosure top view for all model
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Enclosure bottom view for model NAC33K-DT, NAC30K-DT
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'Enclosure bottom view for model NAC25K-DT
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Enclosure internal view for all model
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Main power supply circuit board- Component side for all model

Main power supply circuit board- Solder side for all model
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Control board- Com

ponent side for all model

Control board- Solder side for all model
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LCD board- Solder side for all model
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output board- Component side for all model
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Earthing connection view for all model
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Annex 3
Test Equipment list
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No, | Equipment Internal No, Type/characteristics Manufacturer (IE‘.Zs[itbration Due Data
1 Oscilloscope A4089024SH | P4034B Tektronix 26/Jul/18 25/Jul/19
2 | Oscilloscope | A4089008SH | DPO3014 Tektronix 05/Feb/18 | 04/Feb/19
3 | Oscilloscope | A4089036SH | DL850 YOKOGAWA | 29/Aug/18 | 28/Aug/19
4 srigg eVO'tage A4089026SH | P5200A Tektronix 05/Feb/18 | 04/Feb/19
5 | Voltage probe | A4089004SH | P2220 Tektronix 10/Oct/18 | 09/0ct/19
6 Current probe | A4089009SH | P6139B Tektronix 05/Feb/18 04/Feb/19
7 Current probe | A4089013SH | A622 Tektronix 05/Feb/18 04/Feb/19
8 Current probe | A4089037SH | 960 30 YOKOGAWA | 10/Oct/18 09/0ct/19
9 | Currentprobe | A4089038SH | 960 30 YOKOGAWA | 10/Oct/18 | 09/0ct/19
10 | Current probe | A4089039SH | 960 30 YOKOGAWA | 10/0ct/18 | 09/0ct/19
11 Current probe | A4089017SH | TCP0150 Tektronix 26/Jul/18 25/Jul/19
12 ':‘L%EEWB’ A7040066SH | AFC-31010T APC 08/Aug/18 | 31/Jul/20
13 Qﬁ)g@w‘“‘r A7040071SH | 29/May/68 Chroma 22/Feb/18 | 21/Feb/20
14 gﬁ)gﬁ“’er A7040057SH | 29/May/68 Chroma 19/Juli7 18/Jul/19
15 g‘ig@wer A7040077SH | MX-30 AMETEK - -

16 | "OIrAMMED! | A7040058SH | 62150H-1000S Chroma s y

17 | Dogrammadl | A7040059SH | 62150H-1000S Chroma ’ ;

18 | Programmabl | A7040069SH | 62150H-1000S Chroma : ;

19 | Programmabl | A7040074SH | 62150H-1000S Chroma - :

20 | Dogrammabl | A7040075SH | 62150H-1000S Chroma - -
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L € 1| E]
Programmable

= i A7040076SH | 62150H-1000S Chroma | .
Programmable

22 | e A7040070SH | 62150H-1000S Chroma - -

g3 | Power A1240096SH | WT3000 YOKOGAWA 31/0ct/18 | 30/0ct/19
Analyzer

o4 | Power A1240097SH | WT3000 YOKOGAWA 09/May/18 | 08/May/19
Analyzer

25 | Power A1240103SH | LMG500 ZES ZIMMER 26/Jul/18 | 25/Jul/19
Analyzer

26 | Power A1240101SH | WT3000 YOKOGAWA 26/Jul/18 | 25/Jul/19
Analyzer
Anti-isolating .

27 | oststystem | A7150074SH | ACTL-380SH qunling . .

28 | Load cabinet | A7150083SH | WSTF-LDJ60K/300 zﬁﬁgg“a' e - -

29 | Load cabinet | A7150084SH | WSTF-LDJ45K/0385 ::ﬁzgha' wen . 3

30 | Load cabinet | A7150085SH | WSTF-LDJ45K/0385 z’r‘]ﬁ:ghai e > -

; WSTF-RC25k/0,3D | shanghai wen

31 Load cabinet A7150075SH 0,001KVA-25KVA shun - e
Temperature

32 | TP A740037SH | G820 GRAPHIEC 10/Oct/18 | 09/0ct/19
Load ;
) 200Q , shanghai wen

33 c_ablnet{for A7150090SH 250V:1200W shun
flick)
Variable .

3| e A7150076SH | BX8-67 LingOu - -
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