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Model / Type ........cccovvvneniissnnnnnet | NACBK-DT | NACBK-DT | NAC10K-DT | NAC12K-DT | NAC15K-DT
MPP DC voltage range [V]...............: 250-950
Max. Input DC voltage [V] ................: 1000
Max. Input DC current [A].................: 12,5 12,5/12,5 20/12,5
Output AC voltage [V] ..c.coceviiciniin 230, 3/N/PE, 50/60Hz
Max. Output AC current [A]..............: 9,6 (per 12,8(per 16(per 19,2(per 24(per

phase) phase) phase) phase) phase)
Max. Output power [VA].....cccccoorenn 6600 8800 11000 13200 16500
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Test items particulars

Equipment mobility............ccccoeeeenn
Operating condition..........................0
Class of equipment .........cccccooeeneel
Protection against ingress of water..:

Mass of equipment [kg].........ccoeeen:

Permanent connection
Continuous

Class |

IP65 according to EN 60529

16kg for model NAC6K-DT, NAC8K-DT
18kg for model NAC10K-DT, NAC12K-DT
21kg for model NAC15K-DT

Test case verdicts

Test case does not apply

to the test object.........cccoeeeevnveeceennst N/A

Test item does meet

the requirement..............ccccccvvvvvneennn . P(ass)
Test item does not meet

the requirement ..............c.....ccceceeeee.t F(aIN)
Testing

Date of receipt of testitem ...............:  2018-09-12

Date(s) of performance test .............:

2018-09-12 to 2018-11-10

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.

Report No.: ABRE-18SE0642FCSHP-2

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:
© EMPALUX ®© EMPALUX
Modeal NACEK-DT Modal:NACSK-DT
Max. DT Power 7200W Max. DC Power a800W
M. kgt Vallage 1000Vde Max. nput VoRage W00V de
o MPP Operating \bitage Range 250850V de o PP Opewafing Voitage Rangs| 250-850Vde
Rated MPP Voltage 800Vde Rated MPP Violtage 600Vde
Max pul Curent Per MPPT 12.5Ade Ml ngul Cursent Per MPPT 12 S5Adef 12 SAde
ISC 18A ISC 18ANEA
ﬁl&d AC Power G000VA [Rated AC Power 8000VA
J\lﬁ, AC Power S800VA IMax. AC Power 8300VA
- Ratad Grid Fraquency SOHz/60Hz25H Il [Rated Grid Frequency S0HzE0Hz25H:
Reted AC Vidilage A0ac Rated AC Vaitage 400V
Muix. AC Current 9.6A M. AC Cursent 12.8A
P ower Facior a8 {agging)~08feadng) IPower Facior 08gagging )0 8feadng)
Prolection Ciass P§5 Prtecion Class P&5
Operafing Ambiert Termpemire -25-80°C e g Anbiei Termp 25-80°C
Endosure Classi Encisure Class1
X a4 a 4@ X 4 & 40
Ry — fmin
CeE RoHS CE RoHS
. a0aamzan MADE IN CHINA Qom0 MADE IN CHINA
®© EMPALUX ® EMPALUX
Modal:NAC10K-DT Modal:NAC12K-DT
Max. DC Power 12000W ax. DC Power 14000W
Max. Input Vaage 1000Vde Max. Inpul Vatage 1000Vdc
o MPP Operafing Vallage Range 250-850Vdc o MPP Operraing Voitage Ramge 250-950\dc
Raated MPP Vollage a00Vde Rated MPP VoRage B00Vde
Max 1rnpul Curmend Per MPPT 12 5Adc 2. 5Ade Max_ Iput Current Per MPPT 12 5pde12 SAde
ISC 18A/18A 15C 16ANEBA
[Rated AC Power 10000VA |JRated AC Power 12000VA
[Maax. AC Power T1000VA Mix. AC Power 13200VA
A [R2Ed G Frequency SOHAOHL25H, b Rated Grid Fraquency SOH2/B0Hz25HZ
Rated AC Vatage 400 \Vise Rated AC Viilage 400vac
Max. AC Current 15A Max. AC Current 18.2A
[Pawer Facior 0afagging)~0.8feadng) Powes Facior a.agagg'ngh{l.ﬁleﬂng_}'
Prledion Cisss IPES Profeclion Class P85
Opesng Ambiend Tempasire -25-80'C Operafing Anbierd Terpemire -25-60°C
Enclosure Cusst Endiosure Ciass1
" A8 40 X o a 20
— Gmin Grin
C€ RoHS CE RoHS
cogomsan MADE IN CHINA oam=-m MADE INCHINA
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®© EMPALUX

Model: NAC15K-DT
Mex. DC Powes 18000W
M. input Viallage 1000We
|MPP Opersting Wiitage Range 250-950We
= Raled MPP Voltage G00c
|Max dnpud Curvent Per MPPT A2 SAde
isc HANEA
AC Power 15000VA
|Max. AC Powes 16500VA
o Rated Grid Frequency S0Hz/80Hz+5H:
Rated AC Viilage 0ac
(s AC Curvent 24A
km Faclar 0.8uggng)~0Afeading)
Prolection Class P65
Operating Ammiien! Terrpevatra 25-60C
Encisure Classt
G
E Foa F g
CeE RoHS

4 20- 000 - 00

MADE INCHINA
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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

| I |l 1 INVERTER FAULT PROTECTION
— EMC | [150 | | DC/DC L PTG
— — — meert 7| i |
aatiai. | I |
I L5251 i N
BOOST | ‘Boise | O T 1
i .—LMM_’_I_**'—'”””—. EMC | | GFCI GRID
| L L Imeer2 L | | |
J | | | | [ i .
rvz EMC SO | 1 DC/DC 1 ! 4 ! ‘
- CONTROLLER
‘ [Master Slav
‘ LCD Display | M?U { . | Communication port

The internal control is redundant built, It consists of master controller(UC20) and slave controller(UC73), the
master controller(UC20) 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 NAC6BK-DT, NAC8BK-DT, NAC10K-DT, NAC12K-DT, NAC15K-DT
Hardware
version o1

Software Version:

Model NACBK-DT, NAC8K-DT, NAC10K-DT, NAC12K-DT, NAC15K-DT
Software
version 1,00
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Description of the differences of the models within a series:

Model NAC15K-DT NAC12K-DT NAC10K-DT NACBK-DT NAC6K-DT
PV Connector
wimbBat 6pcs 4pcs 4pcs 4pcs 2pcs
Heatsink
height 80mm 65mm 65mm 50mm 50mm
PV1 filter
capacitor 20uf 12uf 12uf 12uf 12uf
(c149)
Bus filter
capacitor
(c38/39/41/4 75uf 50uf 50uf 50uf 50uf
2)
Boost1
IGBT(Q1) 40A1200V NA NA NA NA
Boost1
diode(D1) 40A1200V NA NA NA NA
BogsH 914uH 1430uH 1430uH 1430uH 1430uH
inductor
Inv IGBT
(Q9/10/1111 50A1200V 40A1200V 40A1200V 40A1200V 40A1200V
8/19/20)
Inv IGBT
(Q12/13/14/ 50A650V 40A650V 40A650V 40A650V 40A650V
15/16/17)
Inv inductor 973uH 1430uH 1430uH 1430uH 1430uH

Note:

The product was tested on:

The tests had been performed on model NAC15K-DT are valid for model NAC6K-DT, NACBK-DT, NAC10K-
DT, NAC12K-DT since it is identical in hardware and just power derated by except for PV Connector number,
Heatsink height, PV1 filter capacitor (c149) , Bus filter capacitor (¢38/39/41/42) , Boost1 IGBT(Q1),

Boost1 diode(D1), Boost1 inductor, Inv IGBT (Q9/10/11/18/19/20) , Inv IGBT (Q12/13/14/15/16/17) , Inv
inductor.

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



Page 9 of 60

Report No.: ABRE-18SE0642FCSHP-2

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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(L ¢ E]
IEC61727:2004
Clause | Requirement — Test Result — Remark Verdict
SECTION 4: Utility compatibility

4 General Noticed P
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.

4.1 Voltage, current and frequency Derived from tests P
The PV system AC voltage, current and frequency shall
be compatible with the utility system.

4.2 Normal voltage operating range Derived from tests P
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.

4.3 Flicker See table 4.3 and Annex =]
The operation of the PV system should not cause No. 1, The test report is
voltage flicker in excess of limits stated in the relevant stored in Bureau Veritas
sections of IEC 61000-3-3 for systems less than 16 A or | LCIE China Company
IEC 61000-3-5 for systems with current of 16 A and Limited.
above.

44 DC injection P
The PV system shall not inject DC current greater than See table 4.4
1 % of the rated inverter output current, into the utility
AC interface under any operating condition.

4.5 Normal frequency operating range P
The PV system shall operate in synchronism with the See table 4.5 and 5.2.2
utility system, and within the frequency trip limits defined
in 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

This Clause provides information and considerations for
the safe and proper operation of the utility-connected
PV systems.

Noticed P

5.1

Loss of utility voltage

To prevent islanding, a utility connected PV system shall
cease to energize the utility system from a de-energized
distribution line irrespective of connected loads or other
generators within specified time limits.

A utility distribution line can become de-energized for
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.

The loss of utility voltage P
test report for IEC61727
according to IEC62116 is
stored in archive at Bureau
Veritas LCIE China
Company Limited.

5.2

Over/under voltage and frequency

Abnormal conditions can arise on the utility system that
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.

See table 5.2.1 and 5.2.2

5.21

Over/under voltage

When the interface voltage deviates outside the
conditions specified in Table 2, the photovoltaic system
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.

See table 5.2.1
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IEC61727:2004
Clause | Requirement — Test Result — Remark Verdict
SECTION 5: Personnel safety and equipment protection
5.2.2 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 utility 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 P
The PV system must cease to energize the utility 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.
5.4 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.
5.5 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 All test performed on model NAC15K-DT Result

1 Res_ponse to protection operation - fault condition tests (according VDEO126- p
1-1:20086)

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

5.2.1 Voltage monitoring P

522 Frequency monitoring P
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Test Results
1. Response to protection operation - fault condition tests P
ambient
temperature | 24,0°C _
[°C]:
g}"s;t'gpe AC: type 61512
. — DC: type 62150H-1000S
gaonfu;zi::: 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 2T bc | tme | No. [ AC | DC Rt
600V/1 0,2V/17 | unit normal operation, no
PVI+to PV [N | 25042 74600 [3min |~ |220Y'" [A600V | damage, no hazard, no
: V/8,5A 18,5A  [fire
Revers 770V 2V/<17 | unit normal operation, no
PVi+to PV1- |© 230Vis: | 928,77 3min -- 230V, A,600V | damage, no hazard, no
before |0,1A | 0V/9,6 23A |/ la s ge: '
start up A ; fire
unit shut down and
770V/< |disconnected from grid
600V/1 immdeiately , error
Output L1 toN |5t [230Vi2 150 660 3min |- [280VF< [O1A77 o
circuit | 1,6*3A : 0,1A 0V/<0,1 [ message “utility loss,
V/8,5A »
A Pac=0W” ,no damage, no
hazard, no fire
unit shut down and
770V/< | disconnected from grid
600V/1 ! immdeiately , error
outputL2toN |5t [230Vi2 1o gng |3min |- |20V [OAATY Yo
circuit |1,6*3A ! 0,1A 0V/<0,1 [ message “utility loss,
V/8,5A »
A Pac=0W"” ,no damage, no
hazard, no fire
unit shut down and
770V/< |disconnected from grid
outout L3 to N | Short [230vr2 [S200 ] 230V/< | 0,1A,77 |immdeiately , error
utput L3 to circuit | 1.6*3A , min = 0.1A 0V/<0,1 [ message “utility loss,
V/8,5A ”
A Pac=0W"” ,no damage, no
hazard, no fire
Revers —— ;720;\/;‘? —— 871(?”;7 uint can not start up, error
e 1 ] = 1 ] “ H
OutputLtoN |porore 0,14 [ovies [3™N |~ [o4A  |ovi<0,1 isshae Vacdfa"’
start up A A ac= ;no damage. no
hazard, no fire
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770VI2 . .
Qverlo 230V/2 |3A.770 _ 230V/2 670V/1 | unit normal operation, no
Output ad 163A |v/115 |10min |- a*3p | 6:1A.67 [damage, no hazard, no
120% ' A ! OV/IBA | fire
short 770V/1 770V/< |uint can not start up. error
RY1 circuit |230V/< [9,2A77 10min | - 230V/< | 0,1A,77 | message “Relay fail,
before |0,1A 0v/9,6 0,1A 0V/<0,1 | Pac=0W” ,no damage, no
start up A A hazard, no fire
short 770V 770V/< |uint can not start up. error
RY? circuit |230V/< [9,2A77 forsin < 230V/< | 0,1A,77 | message “Relay fail,
before |0,1A 0v/9,6 0,1A 0V/<0,1 | Pac=0W"” ,no damage, no
start up A A hazard, no fire
short 770V 770V/< |uint can not start up, error
RY3 circuit | 230V/< [9,2A,77 10min | - 230V/< | 0,1A,77 | message “Relay fail,
before |0,1A 0v/9,6 0,1A 0V/<0,1 | Pac=0W” ,no damage, no
start up A A hazard, no fire
short 770V/1 770V/< |uint can not start up, error
RY4 circuit | 230V/< [9,2A77 T 230V/< | 0,1A,77 | message “Relay fail,
before |0,1A 0v/9,6 0,1A 0V/<0,1 | Pac=0W” ,no damage, no
start up A A hazard, no fire
short 770V/1 770V/< |uint can not start up, error
RY5 circuit |230V/< [9,2A,77 10min | - 230V/< | 0,1A,77 | message “Relay fail,
before |0,1A 0v/9,6 0,1A 0V/<0,1 | Pac=0W" ,no damage, no
start up A A hazard, no fire
short 770V 770V/< |uint can not start up. error
RY6 circuit |230V/< [9,2A,77 Yomin |= 230V/< [0,1A,77 | message “Relay fail,
before |[0,1A 0Vv/9,6 0,1A 0V/<0,1 | Pac=0W"” ,no damage, no
start up A A hazard, no fire
unit shut down and
disconnected from grid
L1 short |230vi2 SO0V | f230vz2 [S00VIT immdeiately , then
Pin 1to Pin2 |circuit |1,6"3A V/8.5A 1,6%3A V/8.5A feconrfect and normal
operation,no damage, no
hazard, no fire
unit shut down and
600V/1 600V/1 disconnected from grid
L1 short | 230V/2 |-, w00 (5 | 230VI2 |45 o0 |IMmdeiately , then
Pin 3to Pin4 |circuit |[1,6*3A . 1,6*3A ! reconnect and normal
VI8,5A V/8,5A ;
operation,no damage, no
hazard, no fire
770V unit shut down and
< . "
600V/1 disconnected from grid
;.01 o snort | 230%2 17600 [amin |~ |230VI< | 03T | immdeiately . LCD no
in 9to Pin 10 | circui ! VI8,5A ! A ' | display,no damage, no
hazard, no fire
270V unit shut down and
TC1 600V/1 < | disconnected from grid
Pin 11toPin  |SNOL |23V 174600 [3min |- 230V [O0ATT | immaeiately , LCD no
10 ' V/8,5A ' A ' | display,no damage, no

hazard, no fire
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FroNi gnit shutdou;r; and ’
TC1 600V/1 isconnected from gri
Pin 1610 Pin | SN0t [230V72 |2 enn o [ [280VI< [O1AT7 i deiately , LCD no
circuit | 1,6*3A 0,1A ov/<0,1| .
14 V/8,5A A display,no damage, no
hazard, no fire
— unit shut down and
TC1 600V/1 disconnected from grid
Pin15toPin |10 [230V2 150 600 |amin |- [230VI< |OIATT immdeiately . LCD no
circuit | 1,6*3A 0,1A 0v/<0,1| ,.
14 V/8,5A A display,no damage, no
hazard, no fire
unit shut down and
Bus cap short 230V/2 600V 230V/< 871(,}0\\/?7 fjiscon{lECted from ged
P circuit | 1.6*3A 7A.600 | 3min - 01A 0{/;‘<E)1 1mmdelateiy, LCD no
' V/8,5A ’ A ' | display,no damage. no
hazard, no fire
unit shut down and
Bus cap short | 230V/2 600V 230V/< 37&\\/;{7 Fjiscom-‘emed fromigEs!
ca cirouit | 1,6%3A |7AB00 13min 1SN | oyj<p, 1 | mmdetately , LCD no
4 V/8,5A . A ' | display,no damage, no
hazard, no fire
short 600V/1 600V/1 | unit normal operation, no
! V/8,5A ! V/8,5A |fire
short o\/<1g. | unit shut down and
Q2 circuit 230V/2 sgogfé’a i 230V/< 2A,??0‘ disconnected from grid
- . i , min - immdeiately ,Q2
Pin Gto Pin D 1.673A V/8,5A 0.1A XKO"I damaged, no hazard, no
fire
shori_ 600V/1 0,2v/<1 unit normal operation. no
Q2 cireuit | 230v/2 |35 1 | [280vi< (92877 | s
Pin Dto Pin S 16'3A |\is 5A 0,1A  |0V/<0,1 ramage' hohazard, "o
i A ire
short unit shut down and
circuit 770V/< | disconnected from grid
Q12 230vi2 |80V | 230V/< | 0,1A,77 |immdeiately , error
Pin G to Pin E 16%3A |/AB00 |3min -5 9n" | 0v/<0,1 | message
w858 A “BusUnbalance” ,no
hazard, no fire
shorl_ unit shut down and
circuit 770V/< | disconnected from grid
Q12 230V/2 ggoggg) 3mi 230V/< |0,1A,77 |immdeiately , error
Pin G to Pin C 16794 |ty LLUB 0,1A  |0V/<0,1|message
' A “BusUnbalance” ,Q12
damaged, no fire
s_hort_ unit shut down and
circuit SR 770V/< | disconnected from grid
Q12 230V/2 . 230V/< | 0,1A,77 | immdeiately , error
Pin E to Pin C 1,6°34 |00 |Smin; e 0,1A  |0V/<0,1|message
VI8.5A A “BusUnbalance” ,no
hazard, no fire
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short unit shut down and
circuit 770V/< | disconnected from grid
Q15 230vi2 (520010 | | |230vi< |0,1A77 [immdeiately , error
PinGto PinE 1,6"3A V!é A 0,1A 0V/<0,1 | message
' A “BusUnbalance” ,no
hazard, no fire
shon_ unit shut down and
circuit 770V/< | disconnected from grid
Q15 230vi2 [SOMIT 1. | |230vi< [0,1A77 |immdeiately . error
Pin Gto PinC 1,6"3A Vfé A 0,1A 0V/<0,1 [ message
: A “BusUnbalance” ,Q15da
maged, no fire
short unit shut down and
circuit 770V/< | disconnected from grid
Q15 230vi2 [S0MIL 1. | |230vi< [0,1A77 |immdeiately . error
Pin Eto PinC 1,6*3A V.’E; 5A 0,1A 0V/<0,1 | message
' A “BusUnbalance” ,no
hazard, no fire
short unit shut down and
circuit 770V/< | disconnected from grid
Q17 230vi2 [S00MIT 1. | |230vi< [0,1A77 |immdeiately . error
Pin G to Pin E 1,6*3A V!é 5A 0,1A 0V/<0,1 | message
’ A “BusUnbalance” ,no
hazard, no fire
short unit shut down and
circuit 770V/< | disconnected from grid
Q17 230viz [S00WT 1. | |280vi< [0,1A,77 |immdeiately . error
PinGtoPinC 1,6*3A V!é 5A 0,1A 0V/<0,1 | message
’ A “BusUnbalance” ,Q17
damaged, no fire
short unit shut down and
circuit 770V/< | disconnected from grid
Q17 230vi2 900V 1 | |230vi< |0,1A,77 |immdeately , error
Pin E to Pin C 1.6"3A |\/8 5A 0,A | 0V/<0,1|message
' A “BusUnbalance” ,no
hazard, no fire
'C’)‘;;‘{Efu oler 22231 230V/2 ggoggé - 230y/2 |800V/1 |unit normal operation, no
UC21 before | 1.6%3A : min |- 16%3A 7A,600 |damage, no hazard, no
' ; ] VI8,5A ! V/8,5A |fire
Pin 1to Pin2 |startup
Gt Sttt 600V/1 600V/1 | unit normal operation, no
Optocoupler | circuit  |230V/2 |2, <00 |50 3 230V/2 ’
U2 before |1 6%3A ; min 16%3A 7A,600 |damage, no hazard, no
. . . VI8,5A : V/8,5A |fire
Pin2 to Pin3 start up
voltage
lfﬁf}Si?qnce Open | 230V/2 ggogég 3min |- 230vi2 ?ﬂ%g unit normal operation, no
morﬁtoring. circuit  [1,6*3A V/8,5A 1.6%3A V/8,5A [damage, no hazard, no
R378 fire
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(L c— E]
voltage
e (s emowe (O | |L | 2sove| RN Lunknnmarepertion, o
morﬁtoring, circuit |1,6%3A V/8,5A 1,634 V/8,5A [damage, no hazard, no
R378 fire
unit shut down and
BUS voltage 800V/A 770Vi< fiisconpected from grid
resistance + Open | 230V/2 7A.600 | 3min . 230V/< | 0,1A,77 | immdeiately , error
monitoring, circuit |[1,6*3A V!é 5A 0,1A | 0V/<0,1 [ message“BusUnbalance”,n
R128 ’ A o damage, no hazard, no
fire
unit shut down and
BUS voltage 600V/1 770V/< Fiisconpected from grid
resistance + Short |230V/2 7A.600 |3min _ 230V/< | 0,1A,77 | immdeiately . error
monitoring, circuit |1,6*3A V!é A 0,1A | 0V/<0,1 [ message“BusUnbalance”,n
R128 ' A |odamage, nohazard, no
fire
unit shut down and
BUS voltage 600V/1 770V/< _discon;_1ected from grid
resistance - Open | 230V/2 7A.600 |3min _ 230V/< | 0,1A,77 | immdeiately , error
monitoring, circuit |[1,6*3A V!é A 0,1A | 0V/<0,1 [ message“BusUnbalance”,n
R153 ' A o damage, no hazard, no
fire
unit shut down and
BUS voltage 600V/1 770V/< | disconnected from grid
resistance - Short |230V/2 7A600 | 3min _ 230V/< | 0,1A,77 | immdeiately , error
monitoring, circuit [ 1,6*3A VIS: 5A 0,1A | 0V/<0,1 [ message“BusUnbalance”,n
R153 ’ A o damage, no hazard, no
fire
unit shut down and
Grid voltage 600V/ 770V/< _discom}ected from grid
resistance R [Open  |230V/2 | "eo0 50 | 230V/< [ 0,1A,77 | immdeiately , emor
monitoring, circuit | 1,6*3A Vfé 5A 0,1A | 0V/<0,1 | message“Grid voltage
R336 ! A high”,no damage, no
hazard, no fire
unit shut down and
Grid voltage 600V/1 770V/< Qiscom.'lected from grid
resistance R [ Short  |230V/2 | w0 o0 | 230V/< | 0,1A,77 | immdeiately , error
monitoring, circuit [ 1,6*3A V/8 5A 0,1A | 0V/<0,1 | message“Grid voltage
R336 ’ A low”,no damage, no
hazard, no fire
unit shut down and
Grid voltage 600VIA 770V/< Fiiscone?tected from grid
resistance S Open |230V/2 72600 |3min |- 230V/< | 0,1A,77 | immdeiately , error
monitoring, circuit |1,6*3A Vfé 5A 0,1A | 0V/<0,1 | message“Grid voltage
R342 ' A high”,no damage, no
hazard, no fire
unit shut down and
Grid voltage 600V/1 770V/< fiiscom.'rected from grid
resistanceS Short | 230V/2 (27600 |3min |- 230V/< | 0,1A,77 | immdeiately , error
monitoring, circuit |1,6*3A V.FE; 5A 0,1A | 0V/<0,1 | message“Grid voltage
R342 - A low”,no damage, no
hazard, no fire
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unit shut down and
Grid voltage 600V/1 770V/< | disconnected from grid
resistance T [Open  |230V/2 |5 "eon 500 | 230V/< | 0,1A,77 | immdeiately , error
monitoring, circuit | 1,6*3A V!é A 0,1A | 0V/<0,1 | message“Grid voltage
R348 ' A high”,no damage, no
hazard, no fire
unit shut down and
Grid voltage 600V/1 770V/< | disconnected from grid
resistance T Short | 230V/2 7A600 |3min |- 230V/< | 0,1A,77 |immdeiately , error
monitoring, circuit | 1,6*3A V!é 5A 0,1A | 0V/<0,1| message“Grid voltage
R348 ' A low”,no damage, no
hazard, no fire
unit shut down and
Grid voltage 600V/1 770V/< | disconnected from grid
resistance N Open |230V/2 7A.600 | 3min . 230V/< | 0,1A,77 | immdeiately , error
monitoring, circuit | 1,6*3A V.’E; 5A 0,1A | 0V/<0,1 | message“Grid voltage
R354 ' A high”,no damage, no
hazard. no fire
unit shut down and
Grid voltage 600V/1 770V/< | disconnected from grid
resistance N Short |230V/2 7A.600 | 3min _ 230V/< | 0,1A,77 | immdeiately , error
monitoring, circuit |1,6*3A . 0,1A | 0V/<0,1 | message“Grid voltage
V/8,5A "
R354 A low”,no damage, no
hazard, no fire
unit shut down and
vol_tage 600V/1 770V/< | disconnected from grid
g\s;;siiance Open |230V/2 End i M| |- B 230V/< | 0,1A,77 | immdeiately , error
I circuit |1,6*3A ! 0,1A | 0V/<0,1 [ message“PV voltage
monitoring, V/8,5A ST
A high”,no damage, no
R424 )
hazard, no fire
voltage
; 770Vi< ;
resistance Short 600V/1 unit shut down and
PV1- circuit | 239V/2 174 600 [3min |- 230V/< 0,1’;&?7 disconnected from grid
monitoring, 1,673A VI8,5A 0.1A  [0V/<0,1 immdeiately ,no damage,
R424 A no hazard, no fire
unit shut down and
vol_ta;ge 600V/ 770V/< | disconnected from grid
II;?\?I;- ance Open |230V/2 o5 a0 | Brie B 230V/< | 0,1A,77 | immdeiately , error
i circuit |1,6*3A 2 0,1A |0V/<0,1 | message“PV voltage
monitoring, V/8,5A Lo
A high”,no damage, no
R429 }
hazard, no fire
voltage _
resistance i 600V/1 5 ?710\”" unit shut down and
PV2- Short  |230VI2 | ) 600 | 3min |- 30V/< | 0,1A,77 | disconnected from grid
monitoring, circuit | 1L.G73A V/8,5A 0.1A OV";O'T immdeiately ,no damage,
R429 no hazard, no fire
ISO 770V/< 770V/< | uint can not start up, error
moni-torin Open |[230V/< |0,1A77 3min _ 230V/< | 0,1A,77 | message“isolation fault,
g circuit | 0,1A 0Vv/<0,1 0,1A | 0V/<0,1 [ Pac=0W”",no damage, no
RC81 L
A A hazard, no fire
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770V/< 770V/< | uint can not start up, error
:“:J(?ni-toring S‘hort_ 230V/< |0,1A,77 Besin B 230V/< | 0,1A,77 | message‘isolation fault,
RC81 circuit | 0,1A 0V/<0,1 0,1A |0V/<0,1 [ Pac=0W",no damage, no
A A hazard, no fire
770V/< 770V/< uint can ril‘ot start up, error
momtoring|OPen[230Vi< [0IAT7 | L || 230vi< | 01A77 | EEISERR 2 EEIe®
RC159 circuit |0,1A 0V/<0,1 0,1A |0V/<0,1 p h, d
A A amage, no hazard, no
fire
770V/< 770V/< uint can rlot start up_), error
montoring | St [230i< [09A77 |0 || 230vis |01A77 | PEEEE 7 REee
RC159 circuit | 0,1A 0V/<0,1 0,1A |0V/<0,1 d h, q
A A amage, no hazard, no
fire

unit shut down and
Inverter 770V/< | disconnected from grid

Current Open |230V/2 3205\5/(;(1) B oo 230V/< |0,1A,77 | immdeiately ,error
monitoring - | circuit | 1,6"3A |, ! 0,1A |0V/<0,1 | message“AC current high,
R452 ! A Pac=0W"no damage, no

hazard, no fire

unit shut down and
Inverter 770V/< | disconnected from grid

Current Short |230V/2 ggoggg 3min 3 230V/< | 0,1A,77 |immdeiately ,error
monitoring - circuit | 1,6*3A V!é 5A 0,1A |0V/<0,1 | message‘BusUnbalance,
R452 ' A Pac=0W"no damage. no

hazard, no fire

unit shut down and
Inverter 770V/< | disconnected from grid

Current Open |230vi2 |S0001 1 | | 230vi<|0,1A,77 |immdeiately error
monitoring + circuit |1,6*3A V!é 5A 0,1A | 0V/<0,1 | message“AC current high.
R453 : A Pac=0W"no damage. no

hazard, no fire

unit shut down and
Inverter 770V/< | disconnected from grid

Current short [230vi2 [SO0IL ] | | 230vi<|0,1A77 |immdeiately error
monitoring + circuit | 1,6"3A V!é 5A 0,1A |0V/<0,1 | message‘BusUnbalance,
R453 ' A Pac=0W"no damage, no
hazard, no fire
unit shut down and
770Vi< | 4 ;
: short 600V/1 disconnected from grid
b P aircuit | 230472 174,600 [3min |~ [ 290N | 802 | immdeiately LCD no
CC374 | V/8,5A ’ A ' | display, no damage. no
hazard, no fire
unit shut down and
770Vi< | 4 ’
short 600V/1 disconnected from grid
Save CPUircuit |230¥/2 174600 |3min |~ | 230V< |09ATT | immdeiately .LCD no
CC374 | VI8,5A ’ A ' | display, no damage, 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 Pi=0,65

NAC15K-DT a x %

Note:

*The stationary deviance of dc% is bigger than the dynamic deviance of dmax at starting and stopping.

Mains Impedance according EN61000-3-11:
Bei Einphasigen Invertern Zmax sowie Rn und jxn angeben

Rmax =0,4 Q; jXmax=0,25 Q @50HZz (|Zmax| =0,472 Q)
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.

AnalysisDate(MeasureDate)

Comment :

Regulation - IECB61000-3-11 Ed1.0
Interval : 10Min0Sec

Madel YOKOGAWA WT3000
Wiring . three-phase 4wire
Voltage Range - 300.00v

Voltage U1 - 231.61V

Set Frequency 50H=z

Frequency U1 - 50.003Hz

Element 1

No. dei%l] drmaxi%] ditiims]

1 042Fass Q47T Pass 000P

2 (044Pass C47 Pass 00

3 040Pass U40Pass OO

4 (043Pass Q48 Pass 00

5 D45 Fass 045 Pass 0.0

6 038Pass 038Pass OO0

7 D42 Pas Q47 Pass 00

B 047 Pass 048 Pass 00 5
9 084Pass D84 Pass 0O %5
10 044 Fass 045 Pass (OO 3
11 D42 Pass 045 Pass 000Pass
12 D84 Fass JBEPass 000FPass

NAC15K-DT L1 phase

NAC15K-DT

Fri Sep 21 15:50:17 2018 (Fri Sep 21 15:56:32 2018 )

PASS

Compatbility Condition
Element

Total Blement

de (3.30%)

dmax (4.00%)

dit) {S00ms)

Pst (1.00%)

Pit (0.85)

nuUuomnHnY
BEMUEBRHERE
WOl A "

“1=R=1=1

oo
.

Compliance with IEC61000-3-3

- Pass
- Pass
: Pass
- Pass
- Pass
: Pass
- Pass
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NAC15K-DT L2 phase

NAC15K-DT
AnalysisDate(MeasureDate) - Fri Sep 21 15:50:17 2018 (Fri Sep 21 15:56:22 2018 )
Comment :
Regulation - IECG1000-3-11 Ed1.0
Interval - 10Min0Sec PASS
Model - YOKOGAWA WT3000 Compatibility Condition - Compliance with IECE61000-2-3
Wiring - three-phase 4wire Element - Pass
Voltage Range - 300.00V Total Element - Pass
Voltage U2 - 231.45v de (3.30%) - Pass
Set Frequency - 50Hz dmax (4.00%) : Pass
Frequency U2 : Error diti  (500ms} - Pass
Element =2 Pst  (1.00%) - Pass
PRt (0.85) - Pass
No. dci%] dmaxi%] ditims] Pst
1 043Pass Q43 Pass 000Fass 002 Pass
2 038Fass 038 Pass 000Fass 002 Pass
3 040PFass 040 Pass 000 Pass 010 Pass
4 038Pass 03 Pass 000Fass 012 Pass
5 040Fass 040 Pass 000 FPass 0.12FPass
6 035Pass 038 Pass 000Fass 0.18 Pass
7 038Pass 0328 Pass 000 Pass 0.18 Pass
8 03B8Pass 030 Pass 000Pass 012 Fass
@ (057 Pass 058 Pass 000°ass 018 Pass
10 037 Fass Q3T Pass 00D0Fass 018 Pass
1" EH»J-:;; 040 Pass 000 Fass 014 Fass
12 059 083 Pass 000Fass 020 Pass
Pit
016 Pass
NAC15K-DT L3 phase
NAC15K-DT
AnalvstsDate(MeasureDa@e) Fri Sep 21 15:50:17 2018 (Fri Sep 21 15:56:20 2018 )
Comment
Regulation - IECG1000-3-11 Ed1.0
In:egnral - 10Min0Sec PASS
Model - YOKOGAWA WT3000 Compatibility Condition - Compliance with IEC61000-3-3
Wiring : three-phase 4wire Element - Pass
Voltage Range : 300.00v Total Element : Pass
Voltage U3 = 23117V de (3.30%) : Pass
Set Frequency - 50Hz dmax (4.00%) - Pass
Frequency U3 - Emor dity  (500ms) - Pass
Element £ Pst  (1.00%) . Pass
Pit (0.85) . Pass
No. del%] dmaxi%] dityms] Pst
1 034Pass d041Pass 000Pass 016 Pass
2 03 Fass J4)Pass 000Fass 0 12Fass
3 039Pass G40 Pass (00D0Fass 012Pass
4 0353Pass C40Pass 000 Fass D15 Pass
5 034Pass 041 Pass (00Fass 0.16 Pass
6 029Fass 033Pass 000Fass 021 FPass
7 032Pass 03 Pass 000Fass 023 Pass
8 031Pass 020Pass 000Pass 023 Pass
9 054Fass 257 Pass (000Pass 023Fass
10 031 Pass 03 Pass 000Fass 023 Pass
11 035Fass J41Pass 000Fass 018 Pass
12 058 Pass 050 Pass 000Pass 023iPass
Pit
020 Pass
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4.4 Monitoring of Permanent DC-Injection p
IEC 61727:2004

Model: NAC15K-DT

Test conditions: Un =230 Vac
Uinput =600 Voc
Rated Power:15000 W

DC Injection (A) Limits Trip Time (ms)
+1,0A Ibc:>1A than glzcgggectlon within 123 162 162
1.0A loc:>1A than glgc;:{?ectlon within 161 162 162

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

KEYSIGHT

TECHNO

L

DS0-X 30147, MY57251415, 07.11.2017061225: Sat Sep 29 10:38:05 2018

000000000ms

Negative DC-Injection :

DS0O-X 3014T,

A

MY57251415, 07.11.2017061225:
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IEC 61727:2004

4.4 Monitoring of Permanent DC-Injection

Model:NAC15K-DT

IEC61727 Limit:

1% of Inom (240mA)

Output power: 25% 50% 100%
mean test value L1 17 23 29
phase :

mean test value L2 5 7 18
phase:

mean test value L3 16 22 34
phase:

Model: NAC6K-DT

IEC61727 Limit: 1% of Inom (96mA)

Output power: 25% 50% 100%
mean test value L1 13 19 18
phase:

mean test value L2 4 3 4
phase:

mean test value L3 14 15 16
phase:

test report issued under accreditation mark)
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NAC15K-DT: Diagram of permanent DC-Injection
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4.6 Harmonic Current Limit Test P
IEC 61727:2004
Model: NAC15K-DT L1 phase

Watts(W) 48521
VA(VA) 4864.,9
Vrms(V) 2316
Arms(A) 21,0
PF 0,9974
Frequency(Hz) 50
THD(%) 1,69
Harmonics | Current Magnitude | % of Fundamental Phase Harmonic Current
[A] Limits [%]

1st 20,986 -- L1 phase -

2nd 0,014 0,065 L1 phase 1%

3rd 0,087 0,414 L1 phase 4%

4th 0,025 0,121 L1 phase 1%

5th 0,239 1,140 L1 phase 4%

6th 0,009 0,044 L1 phase 1%

7th 0,167 0,796 L1 phase 4%

8th 0,030 0,145 L1 phase 1%

9th 0,010 0,050 L1 phase 4%

10th 0,027 0,130 L1 phase 0,5%
11th 0,067 0,319 L1 phase 2%
12th 0,007 0,032 L1 phase 0,5%
13th 0,081 0,388 L1 phase 2%
14th 0,004 0,020 L1 phase 0,5%
15th 0,006 0,030 L1 phase 2%
16th 0,004 0,019 L1 phase 0,5%
17th 0,070 0,331 L1 phase 1,5%
18th 0,003 0,015 L1 phase 0,5%
19th 0,036 0,174 L1 phase 1,5%
20th 0,002 0,011 L1 phase 0,5%
21th 0,002 0,011 L1 phase 1,5%
22th 0,002 0,009 L1 phase 0,5%
23th 0,027 0,127 L1 phase 0,6%
24th 0,002 0,011 L1 phase 0,5%
25th 0,022 0,105 L1 phase 0,6%
26th 0,002 0,009 L1 phase 0,5%
27th 0,004 0,017 L1 phase 0,6%
28th 0,001 0,007 L1 phase 0,5%
29th 0,018 0,087 L1 phase 0,6%
30th 0,002 0,009 L1 phase 0,5%
31th 0,013 0,061 L1 phase 0,6%
32th 0,002 0,011 L1 phase 0,5%
33th 0,002 0,011 L1 phase 0,6%
34th 0,002 0,008 L1 phase N/A
35th 0,009 0,044 L1 phase N/A
36th 0,002 0,007 L1 phase N/A
37th 0,007 0,031 L1 phase N/A
38th 0,002 0,008 L1 phase N/A
39th 0,004 0,017 L1 phase N/A
40th 0,002 0,008 L1 phase N/A
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4.6 Harmonic Current Limit Test P
IEC 61727:2004
Model: NAC15K-DT L2 phase

Watts(W) 4880,9
VA(VA) 4896,7
Vrms(V) 2314
Arms(A) 21,2
PF 0,9967
Frequency(Hz) 50
THD(%) 1,87
Harmonics | Current Magnitude | % of Fundamental Phase Harmonic Current
[A] Limits [%]

1st 21,138 -- L2 phase -

2nd 0,020 0,095 L2 phase 1%

3rd 0,056 0,265 L2 phase 4%

4th 0,023 0,109 L2 phase 1%

5th 0,283 1,339 L2 phase 4%

6th 0,013 0,062 L2 phase 1%

7th 0,262 1,242 L2 phase 4%

8th 0,030 0,143 L2 phase 1%

9th 0,018 0,084 L2 phase 4%

10th 0,030 0,142 L2 phase 0,5%
11th 0,022 0,105 L2 phase 2%

12th 0,006 0,031 L2 phase 0,5%
13th 0,086 0,406 L2 phase 2%

14th 0,007 0,035 L2 phase 0,5%
15th 0,006 0,030 L2 phase 2%

16th 0,003 0,013 L2 phase 0,5%
17th 0,066 0,311 L2 phase 1,5%
18th 0,004 0,020 L2 phase 0,5%
19th 0,042 0,198 L2 phase 1,5%
20th 0,004 0,017 L2 phase 0,5%
21th 0,004 0,020 L2 phase 1,5%
22th 0,002 0,009 L2 phase 0,5%
23th 0,027 0,126 L2 phase 0,6%
24th 0,003 0,015 L2 phase 0,5%
25th 0,025 0,117 L2 phase 0,6%
26th 0,002 0,009 L2 phase 0,5%
27th 0,002 0,008 L2 phase 0,6%
28th 0,001 0,006 L2 phase 0,5%
29th 0,018 0,084 L2 phase 0,6%
30th 0,002 0,010 L2 phase 0,5%
31th 0,014 0,067 L2 phase 0,6%
32th 0,002 0,008 L2 phase 0,5%
33th 0,003 0,012 L2 phase 0,6%
34th 0,002 0,010 L2 phase N/A
35th 0,008 0,038 L2 phase N/A
36th 0,001 0,007 L2 phase N/A
37th 0,006 0,031 L2 phase N/A
38th 0,002 0,008 L2 phase N/A
39th 0,004 0,019 L2 phase N/A
40th 0,002 0,009 L2 phase N/A
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4.6 Harmonic Current Limit Test P
IEC 61727:2004
Model: NAC15K-DT L3 phase

Watts(W) 4888,7
VA(VA) 4901,6
Vrms(V) 231,2
Arms(A) 21,2
PF 0,9972
Frequency(Hz) 50
THD(%) 2,06
Harmonics | Current Magnitude | % of Fundamental Phase Harmonic Current
[A] Limits [%]

1st 21,183 -- L3 phase -

2nd 0,023 0,110 L3 phase 1%

3rd 0,025 0,119 L3 phase 4%

4th 0,012 0,056 L3 phase 1%

5th 0,280 1,321 L3 phase 4%

6th 0,010 0,049 L3 phase 1%

7th 0,223 1,051 L3 phase 4%

8th 0,030 0,144 L3 phase 1%

9th 0,024 0,113 L3 phase 4%

10th 0,028 0,131 L3 phase 0,5%
11th 0,054 0,255 L3 phase 2%

12th 0,005 0,025 L3 phase 0,5%
13th 0,073 0,344 L3 phase 2%

14th 0,008 0,037 L3 phase 0,5%
15th 0,008 0,038 L3 phase 2%

16th 0,003 0,014 L3 phase 0,5%
17th 0,064 0,301 L3 phase 1,5%
18th 0,003 0,014 L3 phase 0,5%
19th 0,038 0,182 L3 phase 1,5%
20th 0,003 0,013 L3 phase 0,5%
21th 0,008 0,036 L3 phase 1,5%
22th 0,002 0,009 L3 phase 0,5%
23th 0,025 0,116 L3 phase 0,6%
24th 0,002 0,010 L3 phase 0,5%
25th 0,023 0,111 L3 phase 0,6%
26th 0,002 0,008 L3 phase 0,5%
27th 0,004 0,017 L3 phase 0,6%
28th 0,001 0,007 L3 phase 0,5%
29th 0,019 0,091 L3 phase 0,6%
30th 0,002 0,009 L3 phase 0,5%
31th 0,013 0,062 L3 phase 0,6%
32th 0,003 0,012 L3 phase 0,5%
33th 0,003 0,013 L3 phase 0,6%
34th 0,001 0,006 L3 phase N/A
35th 0,011 0,052 L3 phase N/A
36th 0,001 0,007 L3 phase N/A
37th 0,007 0,032 L3 phase N/A
38th 0,002 0,010 L3 phase N/A
39th 0,003 0,013 L3 phase N/A
40th 0,001 0,006 L3 phase N/A
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4.6 Harmonic Current Limit Test P
IEC 61727:2004
Model: NAC6K-DT L1 phase

Watts(W) 1963,2
VA(VA) 1964,6
Vrms(V) 230,7
Arms(A) 8,52
PF 0,9993
Frequency(Hz) 50
THD(%) 2,89
Harmonics | Current Magnitude | % of Fundamental Phase Harmonic Current
[A] Limits [%]

1st 8,534 -- L1 phase -

2nd 0,020 0,240 L1 phase 1%

3rd 0,080 0,937 L1 phase 4%

4th 0,031 0,363 L1 phase 1%

5th 0,164 1,917 L1 phase 4%

6th 0,011 0,134 L1 phase 1%

7th 0,111 1,296 L1 phase 4%

8th 0,007 0,076 L1 phase 1%

9th 0,005 0,062 L1 phase 4%

10th 0,004 0,048 L1 phase 0,5%
11th 0,077 0,903 L1 phase 2%
12th 0,007 0,085 L1 phase 0,5%
13th 0,056 0,660 L1 phase 2%

14th 0,004 0,042 L1 phase 0,5%

15th 0,014 0,162 L1 phase 2%

16th 0,002 0,022 L1 phase 0,5%

17th 0,049 0,570 L1 phase 1,5%

18th 0,002 0,025 L1 phase 0,5%

19th 0,029 0,345 L1 phase 1,5%

20th 0,001 0,015 L1 phase 0,5%
21th 0,003 0,036 L1 phase 1,5%
22th 0,001 0,011 L1 phase 0,5%
23th 0,010 0,115 L1 phase 0,6%
24th 0,003 0,031 L1 phase 0,5%
25th 0,004 0,051 L1 phase 0,6%
26th 0,001 0,009 L1 phase 0,5%
27th 0,003 0,036 L1 phase 0,6%
28th 0,001 0,007 L1 phase 0,5%
29th 0,014 0,161 L1 phase 0,6%
30th 0,001 0,017 L1 phase 0,5%
31th 0,014 0,167 L1 phase 0,6%
32th 0,001 0,007 L1 phase 0,5%
33th 0,003 0,031 L1 phase 0,6%
34th 0,001 0,008 L1 phase N/A
35th 0,013 0,155 L1 phase N/A
36th 0,001 0,009 L1 phase N/A
37th 0,010 0,119 L1 phase N/A
38th 0,001 0,006 L1 phase N/A
39th 0,002 0,021 L1 phase N/A
40th 0,001 0,010 L1 phase N/A
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4.6 Harmonic Current Limit Test P
IEC 61727:2004
Model: NAC6K-DT L2 phase
Watts(W) 2009,5
VA(VA) 2010,9
Vrms(V) 230,5
Arms(A) 8,7
PF 0,9994
Frequency(Hz) 50
THD(%) 2,72
Harmonics | Current Magnitude | % of Fundamental Phase Harmonic Current
[A] Limits [%]
1st 8,721 -- L2 phase -
2nd 0,031 0,361 L2 phase 1%
3rd 0,021 0,240 L2 phase 4%
4th 0,014 0,165 L2 phase 1%
5th 0,197 2,260 L2 phase 4%
6th 0,005 0,059 L2 phase 1%
7th 0,049 0,560 L2 phase 4%
8th 0,008 0,093 L2 phase 1%
9th 0,018 0,201 L2 phase 4%
10th 0,004 0,047 L2 phase 0,5%
11th 0,065 0,751 L2 phase 2%
12th 0,002 0,024 L2 phase 0,5%
13th 0,061 0,702 L2 phase 2%
14th 0,003 0,031 L2 phase 0,5%
15th 0,011 0,132 L2 phase 2%
16th 0,002 0,019 L2 phase 0,5%
17th 0,051 0,591 L2 phase 1,5%
18th 0,002 0,017 L2 phase 0,5%
19th 0,030 0,346 L2 phase 1,5%
20th 0,003 0,033 L2 phase 0,5%
21th 0,003 0,036 L2 phase 1,5%
22th 0,001 0,013 L2 phase 0,5%
23th 0,011 0,124 L2 phase 0,6%
24th 0,001 0,012 L2 phase 0,5%
25th 0,003 0,036 L2 phase 0,6%
26th 0,003 0,029 L2 phase 0,5%
27th 0,005 0,055 L2 phase 0,6%
28th 0,001 0,012 L2 phase 0,5%
29th 0,012 0,138 L2 phase 0,6%
30th 0,001 0,008 L2 phase 0,5%
31th 0,010 0,120 L2 phase 0,6%
32th 0,001 0,010 L2 phase 0,5%
33th 0,004 0,042 L2 phase 0,6%
34th 0,001 0,007 L2 phase N/A
35th 0,013 0,149 L2 phase N/A
36th 0,001 0,008 L2 phase N/A
37th 0,009 0,106 L2 phase N/A
38th 0,001 0,011 L2 phase N/A
39th 0,002 0,027 L2 phase N/A
40th 0,000 0,006 L2 phase N/A
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4.6 Harmonic Current Limit Test P
IEC 61727:2004
Model: NAC6K-DT L3 phase
Watts(W) 1997,5
VA(VA) 2000,4
Vrms(V) 230,5
Arms(A) 8,7
PF 0,9985
Frequency(Hz) 50
THD(%) 2,86
Harmonics | Current Magnitude | % of Fundamental Phase Harmonic Current
[A] Limits [%]
1st 8,675 -- L3 phase -
2nd 0,018 0,208 L3 phase 1%
3rd 0,060 0,697 L3 phase 4%
4th 0,029 0,335 L3 phase 1%
5th 0,146 1,683 L3 phase 4%
6th 0,012 0,142 L3 phase 1%
7th 0,135 1,560 L3 phase 4%
8th 0,009 0,109 L3 phase 1%
9th 0,010 0,118 L3 phase 4%
10th 0,002 0,028 L3 phase 0,5%
11th 0,097 1,117 L3 phase 2%
12th 0,007 0,079 L3 phase 0,5%
13th 0,055 0,635 L3 phase 2%
14th 0,006 0,064 L3 phase 0,5%
15th 0,004 0,044 L3 phase 2%
16th 0,002 0,023 L3 phase 0,5%
17th 0,045 0,520 L3 phase 1,5%
18th 0,002 0,022 L3 phase 0,5%
19th 0,033 0,385 L3 phase 1,5%
20th 0,003 0,039 L3 phase 0,5%
21th 0,002 0,022 L3 phase 1,5%
22th 0,002 0,018 L3 phase 0,5%
23th 0,005 0,060 L3 phase 0,6%
24th 0,002 0,024 L3 phase 0,5%
25th 0,006 0,075 L3 phase 0,6%
26th 0,003 0,031 L3 phase 0,5%
27th 0,001 0,017 L3 phase 0,6%
28th 0,002 0,018 L3 phase 0,5%
29th 0,012 0,143 L3 phase 0,6%
30th 0,001 0,014 L3 phase 0,5%
31th 0,015 0,174 L3 phase 0,6%
32th 0,001 0,011 L3 phase 0,5%
33th 0,002 0,021 L3 phase 0,6%
34th 0,001 0,008 L3 phase N/A
35th 0,011 0,128 L3 phase N/A
36th 0,001 0,008 L3 phase N/A
37th 0,011 0,128 L3 phase N/A
38th 0,001 0,007 L3 phase N/A
39th 0,001 0,006 L3 phase N/A
40th 0,001 0,011 L3 phase N/A
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4.7 Power factor P
Model NAC6K-DT
Output power [kW] ~10% ~20% ~50% ~75% ~100%
Test AC voltage [V] 0.6 1,2 3.0 4,5 6,0
230V 0,9213i 0,9408i 0,9932i 0,9956i 0,9968i
Model NAC8K-DT
Output power [kW] ~10% ~20% ~50% ~75% ~100%
Test AC voltage [V] 0.8 16 4,0 6,0 8,0
230V 0,9314i 0,9921i 0,9948i 0,9958i 0,9965i
Model NAC10K-DT
Output power [kW] ~10% ~20% ~50% ~75% ~100%
Test AC voltage [V] 1,0 2,0 5.0 7,5 10,0
230V 0,9321i 0,9935i 0,9961i 0,9956i 0,9967i
Model NAC12K-DT
Output power [kW] ~10% ~20% ~50% ~75% ~100%
Test AC voltage [V] 1,2 24 6,0 9,0 12,0
230V 0,9401i 0,9936i 0,9965i 0,9967i 0,9976i
Model NAC15K-DT
Output power [kW] ~10% ~20% ~50% ~75% ~100%
Test AC voltage [V] 1,5 3,0 7,5 11,3 15,0
230V 0,9417i 0,9943i 0,9972i 0,9975i 0,9973i

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.

wn

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

G

the letter “c” is used instead.
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5.2.1 Voltage monitoring P
IEC 61727: First Level
Model: NAC15K-DT L1 phase
Under Voltage Over Voltage
Parameter Voltage Time [s] Voltage Time [s]

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

rip value 1948V 2520V
Trip time(s) 230V to 230V to

190.0 V 1,62 1,63 1,60 258V 1,63 1,62 1,61
Reconnection 20s<t<300s 66,6 20s<t<300s 66,4
time (s)
IEC 61727: Second Level
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]

Limit 115V 273V*

- <= 100ms <= 50ms
Trip value 115,68V 2724
Trip time(ms) 230V to 230V to

110V 56,5 56,0 39,0 278 \/ 27,0 38,0 41,0

Reconnection
time (s) 20s<t<300s 66,0 20s<t<300s 66,6
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

Tona :500.0k 1
#cglode = Normal
o (1 500kS/s  2s/div

T
Chey i v

44300k

A
14300k Xz
i 1S

5 &t -
2018/09/20 11:55:46 520463 2018/09/20 11:56:50

S & oguds : ol
Wain: 10, 500kS/s  2s/div

<3 im>

44300k

o #100ms/div,

X1
44300k X2 9
i | 4118,
P— N E:File
2018/09/20 13:42:52 271963 t 2018/09/20 13:43:

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




Page 38 of 60

Report No.: ABRE-18SE0642FCSHP-2

5.2.1 Voltage monitoring P
IEC 61727: First Level
Model: NAC15K-DT L2 phase
Under Voltage Over Voltage
Parameter Voltage Time [s] Voltage Time [s]

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

rip value 1948V 2518V
Trip time(s) 230V to 230V to

190.0 V 1,65 1,62 1,61 258V 1,61 1,65 1,62
Reconnection 20s<t<300s 65,5 20s<t<300s 66,2
time (s)
IEC 61727: Second Level
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]

Limit 115V 273V*

- <= 100ms <= 50ms
Trip value 115,68V 2724
Trip time(ms) 230V to 230V to

110V 37,0 29,0 41,0 278 \/ 35,5 39,0 325

Reconnection
time (s) 20s<t<300s 65,8 20s<t<300s 66,1
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: NAC15K-DT L3 phase
Under Voltage Over Voltage
Parameter Voltage Time [s] Voltage Time [s]

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

rip value 1947V 2518V
Trip time(s) 230V to 230V to

190,0 V 1,61 1,68 1,63 258V 1,62 1,61 1,62
Reconnection 20s<t<300s 66,0 20s<t<300s 66,3
time (s)
IEC 61727: Second Level
Under Voltage Over Voltage
Parameter Voltage Time [ms] Voltage Time [ms]

Limit 115V 273V*

- <= 100ms <= 50ms
Trip value 115,68V 2724
Trip time(ms) 230V to 230V to

110V 34,0 50,0 56,0 278V 36,0 27,0 28,0

Reconnection
time (s) 20s<t<300s 65,9 20s<t<300s 66,4
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

————  hcallode © Normal
Main: 1004 D00kS/s  Es/div
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44300k
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Under Voltage Second Level

Tona1 :500.0k 1 .
#cglode = Normal
o (1 500kS/s  2s/div

Chey i

44300k

a

A
=2 EFile
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P e Meoode - Wormal
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5.2.2 Frequency monitoring P
IEC 61727
Model: NAC15K-DT

Under frequency Over frequency
Parameter Frequency Time [ms] Frequency Time [ms]
Suptvotage [IIN] 55%0x | Un | 110%un [N c%un | Uv | 11o%n
Limit 49,00Hz <=200ms 51,00Hz <=200ms
Trip value | 49,0 49,0 49,0 51,0 51,0 51,0

s 495Hzto 4 | 50,5Hz to 5

Trip time(ms) 8,5Hz 150 140 160 1.5Hz 130 120 150
Reconneclio  |.ons<123008 60,0 20s<t<300s 66,1
time(s)
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%
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Under Frequency:
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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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RV LCTF CHINA
(Ningbo Branch} ISMABIYAAREND] 22
Namber

_ E
ATTESTATION
of conformity with European Directives

Product : PV inverter (Grid-tied photovoltaic inverter)

Reference : NAC6K-DT, NACSK-DT, NACI0K-DT, NACI12K-DT, NACISK-DT
Trade mark --

Issued to

Address :

Manufacturer :

Technical characteristics : Refer to the next page

The submitted sample of the above equipment has been tested for c E marking according to following European
Directive and following standards:

Flectromagnetic Compatibility Directive 2014/30/EU

Standards Report number Report date

EN 61000-6-3:2007+A1:2011
EN 61000-6-2:2005
EN 61000-3-2:2014
EN 61000-3-3:2013

ABRE-18AU2506VTNBPB | Nov 28,2018

The referred test report(s) show that the product complies with standand(£) recopnized &2 giving presumption of compliance with the
essential requirements in the specified European Directive

This verification does not imply assessment of the production of the product
The CE€ marking may be affixed if all relevant and effective European Directives with C€arc appheable

Ningbo (P.R. China), Nov 28, 2018

This document shall not be reproduced, except in full, withoul the written approval of BV LCIE China (Ningbo Braneh).
Information given in this documant, are retated to the tested specimen of the described electrical sample.

LCIE CHINA (Ningba Rranch) I Raliding B, No.66 Qlagyl Road, 1k-Tech Zone, Ningbo, | Tel: +86 574 8709 1078
SEREREAS QNS (L% Fme Zhengjiang, China Fax: +86 574 87007993
fraann Email: contactiicn.b ritas.com

Version 1,0/12018.06.10
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BV LCIE CHINA

(Ningbo Hranch) I1S99ABUYAARFEOO) 22
Number
B - | -
of conformity with European Directives
Technical Parameter
{Model / TYPE ...ooceusnrerensrmsemsrssssasaa | NAC6K- | NACSK- | NACIOK- | NACI12K- | NACI5K-
| DT l DT DT DT DT

'MPP DC voltage range [V].........: | 250-950
Max Input DC voltage [V].......... : | 1000
‘Max lnputD(‘c.urrem [A]... 12.5 ‘ 12,5/12,5 J 20/12.5
ZOurpu: AC voltage [V] _ 230, 3/N/PE, 50/60Hz
‘Max, Output AC current [A]......: | 9,6 (per 12,8(per 16(per 19 2(per 24(per

phase) phase) phase) phase) phase)
Output power [VA] ........... 6000 8000 10000 12000 15000

This document shall not be reproduced, except in full, without the written approval of BV LCIE China (Ninghe Bruach).
Information given in this document, are related to the tested spacimen of the described electrical sample.

LCIE CHINA (Ningbo Branch) Huilding B.No66 Qingyl Rosd, 11-Tech Zone, Ningho, Tel: +86 574 8708 1078
SREERSSATERS (L% FRL Zhengjiang, China Fax: +86 574 87007993
H-TEsLm Emall: contact@cn.bureauveritas.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

Enclosure rear view for all model
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Enclosure left view for all model

Enclosure right view for all model
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3 fﬁmvﬂﬂmﬂ“" Lasy

Enclosure bottom view for model NAC15K-DT
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Enclosure bottom view for model NAC12K-DT, NAC10K-DT, NAC8BK-DT

Enclosure bottom view for model NAC6K-DT
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Main power supply circuit board- Component side for all model
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Main power supply circuit board- Solder side for all model

Control board- Component side for all model
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Control board- Solder side for all model

L0-0200% 402

LCD board- Component side for all model
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d

LCD board- Solder side for all modl

e, W
AT

Earthing connection view for all model
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Annex 3

Test Equipment list
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No, | Equipment Internal No, Typelcharacteristics Manufacturer (I_Dzslitbration Due Data

1 Oscilloscope A4089024SH | P4034B Tektronix 26/Jul/18 25/Jul19

2 | Oscilloscope | A4089008SH | DPO3014 Tektronix 05/Feb/18 | 04/Feb/19
3 | Oscilloscope | A4089036SH | DL850 YOKOGAWA | 29/Aug/18 | 28/Aug/19
4 srigg e\/oltage A4089026SH | P5200A Tektronix 05/Feb/18 | 04/Feb/19
5 Voltage probe | A4089004SH | P2220 Tektronix 30/Oct/17 30/Oct/18
6 Current probe | A4089009SH | P6139B Tektronix 05/Feb/18 04/Feb/19
7 Current probe | A4089013SH | AB22 Tektronix 05/Feb/18 04/Feb/19
8 | Current probe | A4089037SH | 960 30 YOKOGAWA | 31/0ct/17 | 30/Oct/18
9 | Current probe | A4089038SH | 960 30 YOKOGAWA | 31/0ct/17 | 30/Oct/18
10 | Current probe | A4089039SH | 960 30 YOKOGAWA | 31/0ct/17 | 30/Oct/18
11 Current probe | A4089017SH | TCP0150 Tektronix 26/Jul/18 25/Jul/19

12 QL%EEWE’ A7040066SH | AFC-31010T APC 08/Aug/18 | 31/Jul/20

13 2&3&“’9‘ A7040071SH | 29/May/68 Chroma 22/Feb/18 | 21/Feb/20
14 gﬁ)g";""e‘ A7040057SH | 29/May/68 Chroma 19/Jul/17 18/Jul/19

15 ?&)gf;we' A7040077SH | MX-30 AMETEK - .

16 | Programmabl | a7040058SH | 62150H-1000S Chroma . s

17 nggras';‘u”r‘caé" A7040059SH | 62150H-1000S Chroma . -

18 | Frogrammabl | A7040069SH | 62150H-1000S Chroma 5 :

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

20 | Do9rammabl | A7040075SH | 62150H-1000S Chroma - -
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Programmable

2 | ooesaros A7040076SH | 62150H-1000S Chroma : .
Programmable

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

o5 | Power A1240096SH | WT3000 YOKOGAWA 01/Dec/17 | 30/Nov/18
Analyzer

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

g5 | Power A1240103SH | LMG500 ZES ZIMMER 26/Jul/18 | 25/Jul/19
Analyzer

26 | Power A1240101SH | WT3000 YOKOGAWA 26/Jul/i18 | 25/Jul/19
Analyzer
Anti-isolating .

27 | oststystem | A7150074SH | ACTL-380SH qunling ; «

28 | Load cabinet | A7150083SH | WSTF-LDJ60K/300 2::329”’“ wen - -

29 | Load cabinet | A7150084SH | WSTF-LDJ45K/0385 zgﬁzgh"’“ wen . s

30 | Load cabinet | A7150085SH | WSTF-LDJ45K/0385 zm:ghai Lol . .

; WSTF-RC25k/0,3D shanghai wen

31 Load cabinet A7150075SH 0,001KVA-25KVA shir - s
Temperature

g2 | SoPe A740037SH | G820 GRAPHIEC 31/0ct/17 | 30/0ct/18
Load 5

) 200Q , shanghai wen

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

34| e A7150076SH | BX8-67 LingOu - -
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