3 %solis

GINLONG TECHNOLOCGIES CO..LTD.

.................... ’

S5-GC(25-50)K

Solis Three Phase Grid-Tied Inverters

Efficient

e Max. efficiency 98.8%
e String current up to 16A
e 3/4 MPPT design, supports multiple

orientation system design

e Night time PID recovery function, increases

overall system yield (optional)

e Wide voltage range and low startup voltage

Smart

e Supports export power control

e Intelligent string monitoring, smart -V
curve scan

e Supports RS485, WiFi, GPRS

e Scan to register on SolisCloud, supports
remote upgrade and control

Models:

S5-GC25K / S5-GC30K
S5-GC33K / S5-GC36K
S5-GC40K / S5-GC40K-HV

S5-GC50K-HV

<2

360° View

Safe

* |P66

o AFCl protection, proactively reduces fire risk

e Globally recognised branded componentry for
longer life

e Intelligent redundant fan-cooling

Economic

e Supports GPRS/WiFi communication with less
wiring and reduced installation costs

e >150% DC/AC ratio

e Supports high power modules for lower

installation costs
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www.solisinverters.com

DATASHEET $5-GC(25-50)K
Models 25K 30K 33K 36K 40K 40K-HV 50K-HV
Input DC
Recommended max. PV power 37.5 kW 45 kW 49.5 kW 54 kW 60 kW 60 kW 75 kW
Max. input voltage 1100V
Rated voltage 600V
Start-up voltage 180V
MPPT voltage range 200-1000 V
Max. input current 32A/32A/32A 4*32A
Max. short circuit current 40A/40A/40A 4*40 A
MPPT number/Max. input strings number 3/6 4/8
Output AC
Rated output power 25 kW 30 kW 33kw 36 kW 40 kW 40 kW 50 kW
Max. apparent output power 27.5 kVA 33 kVA 36.3kVA 39.6 kVA 44 KVA 44 KVA 55 kVA
Max. output power 27.5 kW 33 kW 36.3 kW 39.6 kW 44 kW 44 kW 55 kW
Rated grid voltage 3/N/PE, 220V / 380V, 230V / 400V 3/PE, 480V
Rated grid frequency 50 Hz /60 Hz
Rated grid output current 38.0A/36.1A 45.6 A/433A 50.1A/47.6A 54.7A/52.0A 60.8A/57.7TA 48.1A 60.1A
Max. output current 41.8A 50.2 A 55.1A 60.2 A 66.9 A 53.0A 66.2 A
Power factor >0.99 (0.8 leading - 0.8 lagging)
THDi <3%
Efficiency
Max. efficiency 98.5% 98.6% 98.7% 98.8%
EU efficiency 98.1% 98.2% 98.3% 98.4%
Protection
DC reverse-polarity protection Yes
Short circuit protection Yes
Output over current protection Yes
Surge protection DC Type Il / AC Type I
Grid monitoring Yes
Anti-islanding protection Yes
Temperature protection Yes
Strings monitoring Yes
I/V Curve scanning Yes
Integrated AFCI (DC arc-fault circuit protection) Yes ¥
Integrated PID recovery Optional
Integrated DC switch Optional
General Data
Dimensions (W*H*D) 647629252 mm
Weight 382kg 42.1kg
Topology Transformerless
Self-consumption (night) <1W
Operating ambient temperature range -25~+60°C
Relative humidity 0-100%
Ingress protection P66

Cooling concept

Max. operation altitude
Grid connection standard

Safety/EMC standard
Features

DC connection

AC connection
Display

Communication

Intelligent redundant fan-cooling

4000 m

G99, VDE-AR-N 4105 / VDE V 0124, EN 50549-1, VDE 0126 / UTE C 15 / VFR:2019, RD 1699 / RD 244 / UNE 206006 /
UNE 206007-1, CEI 0-21, C10/11, NRS 097-2-1, EIFS 2018.2, IEC 62116, IEC 61727, IEC60068, IEC 61683, EN 50530

IEC/EN 62109-1/-2, IEC/EN 61000-6-1/-2/-3/-4

MC4 connector
OT terminal
LCD
RS485, Optional: Wi-Fi, GPRS

(1) Activation required.



CERTIFICATE TOVRheinland

of Conformity
Low Voltage Directive 2014/35/EU

Registration No.: AN 50519833 0001
Report No.: 50263108 010

Holder: Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
{seafront), In ustrial Park,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Product.: PV-nverter
(Grid-connected PV Inverter)

Identification: Type Designation: S5-GC25K $5-GC30K S5-GC33K  S5-GC36K
S5-GC40K S5-GCA0K-HV  35-GCSO0K-HV
55-GC15K-LV S5-GC20K-LV S35-GCZ3K-LV
S5-GC25K-AU S$5-GC30K-AU  S5-GC33K-AU
55-GC26K-AU S55=-GC40K-AU S5-GC40K-HV-AU
S5-GC50K-HV-AU

Continued on page 0002

This cartificate of conformity is based on an evaluation of a sample of the above mentioned product.
Technical Report and documentation are at the Licence Holder's disposal. This is to certify that the
tested sample is in conformity with Annex | of Council Directive 2014/35/EU, referred to as the Low
Voltage Directive. This certificate does not imply assessment of the series-prod mafﬂ) roduct
and does not permit the use of a TUV Rheinland mark of conformity. The hold,erzrﬁ e is
authorized to use this certificate in connection with the EC declaration of coF 0 7al

Annex IV of the Directive.

Date 26.09.2021 /@./’ 4
Alche

TUV Rheinland LGA Products GmbH - TillystraBe 2 - 90431 Niirnberg

( 6 The CE marking may be used if all relevant and effective EC Directives are complied with. ( €

TN 0435 T, TUEY aied 1UY ara rzgeianed 1aZenrars:, Jul2ancn ard apohcshon rEquies 2roe aprmal




Holder:

Product:

Identification:

CERTIFICATE

of Conformity
Low Voltage Directive 2014/35/EU

Registration No.: AN 50519833 0002
Report No.: 50263108 010

Ginlong technologies Co., Ltd.

No.57 Jintong Road, Binhai,

g(seafront), Industrial Park,
iangshan Ningbo

315712 Zhejiang

P.R. China

PV-nverter
(Grid-connected PV Inverter)

Serial Number : Engineering Sample

£ ®
TUVRheinland

Remarki{s) : Issued in conjunction with TOV Rheinland

license R 50518312 0001-0006.

This certificate of conformity is based on an evaluation of a sample of the above mentioned product,
Technical Report and documentation are at the Licance Holder's disposal. This is to cerfify that the

tested sample is in conformity with Annex | of Council Directive 2014/35/EU, re

Date 26.09.2021

and does not permit the use of a TUV Rheinland mark of conformity. The
authorized to use this certificate in connection with the EC declaration of s
Annex IV of the Directive.

TUV Rheinland LGA Products GmbH - Tillystrae 2 - 90431 Niirnberg

{ € The CE marking may be used if all relevant and effective EC Directives are complied with, ( €

00ZDF CAOB @ (Y. TID ared UV 30 redietared (rademerks, LIhialon nd ATPICAIOT I30GIES ieie ALzl




TOV Rheinland (China} Ltd. A TUVRheinland®

Member of TUV Rheinland Group Precisely Right.
Ginlong technologies Co., Ltd. Date 1 27.09.2021
Zhang Kun OCur ref. : Kese 01

Your ref.: Zhang kun
No.57 Jintong Road, Binhai,
{(seafront), Industrial Park,
Xlangshan Ningbo
315712 Zhejiang
P.R. China

Ref : AN Certificate of Conf. Low Voltage D.
Type of Equipment : Grid-connected PV Inverter
Model Designation : See Certificate

Certificate No. : AN 50519833 0001
Report No. : 50263108 010

Dear Zhang Kun,

We herewith confirm that a sample of the above mentioned technical
equipment has been tested and was found to be in accordance with the
relevant reguirements.

Enclosed please find your Certificate of Conformity.

We appreciate your kind support and would like to offer our
assistance and continuocus services in the future.

With kind regards,

Certification Body

Enclosure

EBeT AR ES Swww.certipedia. comZ A, SiEITHR IS BHABRL00 999 3668 / 400 883 13000

TUV Rheinland (Chinal Ltd. No. 01/038-08, Floor 7 and No. 01/ T RBHEEF=FPEL10S Tel: (8610)8524 2222
EEENIRS (&) SRAT  04B-08, Floor 11, AYIC Building, U O XREEIREN, 03B-08S, Fax: {8610)8524 2200
Ma.108, Central Road, East 3rd EI11EZFE01, 14B-08= e-mail: info@bj.chn.tuv.com
Ring Road, Chaoyang District, i 100022 internet: hitpYwww.chntuv.com

Beijing, P.R. China



CERTIFICATE

of Conformity

TUVRheinland

Registration No.: AK 50522088 0001 |

Report No.: 50281041 007

Holder: Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Product: PV-inverter
(Grid-connected PV Inverter)

Identification: Type Designation : Solis-aaK-5G (aa=25,30,33,36,40)
Solis-bbK-HV-5G (bb=40,50)
Solis-ccK-LV-5G (cc=15,20,23)
85-GCxxK (xx=25,30,33,36,40)
S5-GCyyK-HV (yy=40,50)
§5-GCzzK-LV (zz=15,20,23)

Serial Number : Engineering Samples
Firmware version : V31
Remark(s) : Refer to report 50281041 007 for details.,

Tested acc. to: IEC 61727:2004
IEC 62116:2014
The certificate of conformity refers to the above mentioned product. This is to certify that the specimen
is in conformity with the assessment requirement mentioned above. This certificate does not imply
assessment of the production of the product and does not permit the use of a TUV Rheinland mark of
conformity.

Date 22.10.2021
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CO.LTD.

S$5-GC(50-60)K

Solis Three Phase Inverters

Efficient

Max. efficiency 98.7%

String current up to 16A

5/6 MPPT design, supports multiple
orientation system design

Night time PID recovery function, increases

overall system yield (optional)

Smart

Night SVG function

Supports export power control
Intelligent string monitoring, smart |-V
curve scan

Scan to register on SolisCloud, supports

remote upgrade and control

Models:

S5-GC50K / S5-GC60K

<2

360° View

L) T
o0 solis

Safe

IP66, C5 Anti-Corrosion Level

Intelligent redundant fan-cooling

Globally recognised branded componentry for
longer life

AFCl protection, proactively reduces fire risk

Economic

Supports GPRS/WiFi communication with less
wiring and reduced installation costs

DC side supports "Y" connector

10/12 string inputs allow for 150%+ DC oversizing
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www.solisinverters.com

DATASHEET S5-GC(50-60)K
Models 50K 60K
Input DC
Max. input voltage 1100V
Rated voltage 600V
Start-up voltage 195V
MPPT voltage range 180-1000 V
Max. input current 5"32A 6"32A
Max. short circuit current 540 A 640 A
MPPT number/Max. input strings number 5/10 6/12
Output AC
Rated output power 50 kW 60 kW
Max. apparent output power 55 kVA 66 kVA
Max. output power 55 kW 66 kW
Rated grid voltage 3/N/PE, 220V /380V, 230V /400 V
Rated grid frequency 50 Hz /60 Hz
Rated grid output current T6.0A/T22A 912A/86.6A
Max. output current 83.6A 100.3A

Power factor

THDi

Efficiency

Max. efficiency

EU efficiency

Protection

DC reverse-polarity protection
Short circuit protection
Output over current protection
Surge protection

Grid monitoring
Anti-islanding protection
Temperature protection
Strings monitoring

I/V Curve scanning

Integrated AFCI (DC arc-fault circuit protection)

Integrated PID recovery
Integrated DC switch
General Data
Dimensions (W*H*D)
Weight

Topology
Self-consumption (night)
Operating ambient temperature range
Relative humidity
Ingress protection
Cooling concept

Max. operation altitude
Grid connection standard

Safety/EMC standard
Features

DC connection

AC connection
Display

Communication

>0.99 (0.8 leading - 0.8 lagging)
<3%

98.7%
98.3%

Yes
Yes
Yes
DC Type Il / AC Type Il
Yes
Yes
Yes
Yes
Yes

Yes 1)

Optional @

Optional

6917578338 mm
545 kg
Transformerless
<1W
-25~+60°C
0-100%
P66
Intelligent redundant fan-cooling
4000 m

G99, VDE-AR-N 4105 / VDE V 0124, EN 50549-1, VDE 0126 / UTE C 15 / VFR:2019, RD 1699 / RD 244 / UNE 206006 /
UNE 206007-1, CEI 0-21, C10/11, NRS 097-2-1, EIFS 2018.2, IEC 62116, IEC 61727, IEC60068, IEC 61683, EN 50530

IEC 62109-1/-2, IEC62116 & IEC 61000-6-1/-2/-3/-4

MC4 connector
OT terminal (max. 70 mm?)
LCD, Capacitive touch buttons
RS485, USB, Optional: Wi-Fi, GPRS

(1) Activation required.  (2) Due to the similar functional logic, when the night time PID-Recovery function is integrated, the night time var compensation function
can not be used. Also, the negative grounding option is not available for inverters with night time PID-Recovery function.



CERTIFICATE TOVRheinland

of Conformity
Low Voltage Directive 2014/35/EU

Registration No.: AN 50519833 0001
Report No.: 50263108 010

Holder: Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
{seafront), In ustrial Park,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Product.: PV-nverter
(Grid-connected PV Inverter)

Identification: Type Designation: S5-GC25K $5-GC30K S5-GC33K  S5-GC36K
S5-GC40K S5-GCA0K-HV  35-GCSO0K-HV
55-GC15K-LV S5-GC20K-LV S35-GCZ3K-LV
S5-GC25K-AU S$5-GC30K-AU  S5-GC33K-AU
55-GC26K-AU S55=-GC40K-AU S5-GC40K-HV-AU
S5-GC50K-HV-AU

Continued on page 0002

This cartificate of conformity is based on an evaluation of a sample of the above mentioned product.
Technical Report and documentation are at the Licence Holder's disposal. This is to certify that the
tested sample is in conformity with Annex | of Council Directive 2014/35/EU, referred to as the Low
Voltage Directive. This certificate does not imply assessment of the series-prod mafﬂ) roduct
and does not permit the use of a TUV Rheinland mark of conformity. The hold,erzrﬁ e is
authorized to use this certificate in connection with the EC declaration of coF 0 7al

Annex IV of the Directive.

Date 26.09.2021 /@./’ 4
Alche

TUV Rheinland LGA Products GmbH - TillystraBe 2 - 90431 Niirnberg

( 6 The CE marking may be used if all relevant and effective EC Directives are complied with. ( €

TN 0435 T, TUEY aied 1UY ara rzgeianed 1aZenrars:, Jul2ancn ard apohcshon rEquies 2roe aprmal




Holder:

Product:

Identification:

CERTIFICATE

of Conformity
Low Voltage Directive 2014/35/EU

Registration No.: AN 50519833 0002
Report No.: 50263108 010

Ginlong technologies Co., Ltd.

No.57 Jintong Road, Binhai,

g(seafront), Industrial Park,
iangshan Ningbo

315712 Zhejiang

P.R. China

PV-nverter
(Grid-connected PV Inverter)

Serial Number : Engineering Sample

£ ®
TUVRheinland

Remarki{s) : Issued in conjunction with TOV Rheinland

license R 50518312 0001-0006.

This certificate of conformity is based on an evaluation of a sample of the above mentioned product,
Technical Report and documentation are at the Licance Holder's disposal. This is to cerfify that the

tested sample is in conformity with Annex | of Council Directive 2014/35/EU, re

Date 26.09.2021

and does not permit the use of a TUV Rheinland mark of conformity. The
authorized to use this certificate in connection with the EC declaration of s
Annex IV of the Directive.

TUV Rheinland LGA Products GmbH - Tillystrae 2 - 90431 Niirnberg

{ € The CE marking may be used if all relevant and effective EC Directives are complied with, ( €

00ZDF CAOB @ (Y. TID ared UV 30 redietared (rademerks, LIhialon nd ATPICAIOT I30GIES ieie ALzl




TOV Rheinland (China} Ltd. A TUVRheinland®

Member of TUV Rheinland Group Precisely Right.
Ginlong technologies Co., Ltd. Date 1 27.09.2021
Zhang Kun OCur ref. : Kese 01

Your ref.: Zhang kun
No.57 Jintong Road, Binhai,
{(seafront), Industrial Park,
Xlangshan Ningbo
315712 Zhejiang
P.R. China

Ref : AN Certificate of Conf. Low Voltage D.
Type of Equipment : Grid-connected PV Inverter
Model Designation : See Certificate

Certificate No. : AN 50519833 0001
Report No. : 50263108 010

Dear Zhang Kun,

We herewith confirm that a sample of the above mentioned technical
equipment has been tested and was found to be in accordance with the
relevant reguirements.

Enclosed please find your Certificate of Conformity.

We appreciate your kind support and would like to offer our
assistance and continuocus services in the future.

With kind regards,

Certification Body

Enclosure

EBeT AR ES Swww.certipedia. comZ A, SiEITHR IS BHABRL00 999 3668 / 400 883 13000

TUV Rheinland (Chinal Ltd. No. 01/038-08, Floor 7 and No. 01/ T RBHEEF=FPEL10S Tel: (8610)8524 2222
EEENIRS (&) SRAT  04B-08, Floor 11, AYIC Building, U O XREEIREN, 03B-08S, Fax: {8610)8524 2200
Ma.108, Central Road, East 3rd EI11EZFE01, 14B-08= e-mail: info@bj.chn.tuv.com
Ring Road, Chaoyang District, i 100022 internet: hitpYwww.chntuv.com

Beijing, P.R. China



CERTIFICATE

of Conformity

TUVRheinland

Registration No.: AK 50522088 0001 |

Report No.: 50281041 007

Holder: Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Product: PV-inverter
(Grid-connected PV Inverter)

Identification: Type Designation : Solis-aaK-5G (aa=25,30,33,36,40)
Solis-bbK-HV-5G (bb=40,50)
Solis-ccK-LV-5G (cc=15,20,23)
85-GCxxK (xx=25,30,33,36,40)
S5-GCyyK-HV (yy=40,50)
§5-GCzzK-LV (zz=15,20,23)

Serial Number : Engineering Samples
Firmware version : V31
Remark(s) : Refer to report 50281041 007 for details.,

Tested acc. to: IEC 61727:2004
IEC 62116:2014
The certificate of conformity refers to the above mentioned product. This is to certify that the specimen
is in conformity with the assessment requirement mentioned above. This certificate does not imply
assessment of the production of the product and does not permit the use of a TUV Rheinland mark of
conformity.

Date 22.10.2021
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GINLONG

No. 57 Jintong Road,

Binhai (Sea front) Industrial Park,

Xiangshan, Ningbo, Zhejiang, 315712, P.R.China
Tel: (+86) 574 6578 1806 Fax: (+86) 574 6578 1606
E-Mail: info@Ginlong.com

13th June 2021

To whom it may concern
letter of intent

Our company, Ginlong Technologies Co., Ltd, with headquarters in Zhejiang, China, are pioneers in PV
inverters. Although Ginlong Technologies has become one of the world's most competitive manufacturers of
PV inverters and maintains a strong investment in R&D and continual improvements in production

methods, customer service remains a primary focus and a key to the company's success

Ginlong hereby confirm that Gunda Power Pvt Ltd, with its registered office in 123/10, Pannipitiya Road,
Battaramulla, Sri Lanka, is one of our customers and we hereby authorize them to sale our products in Sri
Lanka

7
0.

X
v BB
Yours sincerely

Ginlong Technolgies Co’ T “QY‘L\\Q ’UG\ES CQ.

\
e Teln
Gu"___l\\\"} \1)‘-
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SOLIS INVERTER WARRANTY
Ginlong(Ningbo) Technologies Co., Ltd.

No. 57 Jintong Road, Binhai Industrial Park, Xiangshan, Ningbo, Zhejiang 315712, China
Tel: (+86) 574 6578 1806 Email: sales@ginlong.com

Solis Inverter are manufactured by Ginlong (Ningbo) Technologies Co., Ltd. (The Company) (refered to as Ginlong) provides
the following Warranty to the purchaser (The Customer) of the Inverter (The Goods). (The Customer is deemed to be the
owner of the installed Goods at first sale.

1. Warranty Terms

The Company warrants all Goods to be free from defects in material or workmanship under normal use and service for a period of 5 years from the date of sale to
the Customer.

The Warranty covers the cost of repairs or replacement parts. The Goods must be returned to the Company for inspection.
The company may repair or replace faulty components at its discretion.

This warranty extends the Customer’s statutory rights and cannot be construed so as to diminish such statutory rights.

2. Warranty Extension

The purchaser may apply for a warranty extension within 12 months of purchase by providing the serial number of the unit along with proof of purchase. An
extended warranty can be purchased for a further 5 years (Total 10 years).

3. Warranty Limitations

The Warranty is valid only for Goods purchased either directly from the Company or from an authorized reseller of the company.

The Warranty is not transferable and applies to brand new Goods only.

Defective parts replaced under Warranty become the property of the Company.

The Warranty does not cover:

(a)  Access or transport costs;

(b) Consequential damages including but not limited to loss of revenue;

(c)  Claims by third parties other than the Customer;

(d) Defects of installation. (Except where the installation is performed by the Company);

(e) Goods damaged as a consequence of incorrect installation. (Except where the installation is performed by the Company);
(f)  Items ancillary to installation not supplied by the Company;

(g) Duties, import/export fees or costs and other general administrative costs;

(h) Damage to Goods caused by misuse, improper handling or unauthorized modification;

—
=

Loss or damage occurring whilst in transit;

=
=

Accidental or willful damage;

—
-
<

Any Goods described in a quotation or delivery note as 'ex-display' or ‘reconditioned’. (A separate Warranty extension may have been issued
to cover such Goods.)

Labour, travel and delivery (to and from customer) will be charged if goods returned found to be not faulty following a warranty claim.

Any part or component that shall have been subject to abuse, misuse, negligence, accident or natural disaster, including but not limited to lightning, hail storm,
tornado, acts neither foreseen nor controlled and commonly defined as force majeure.

4. Warranty Claims Procedure

To make a warranty claim the following information needs to be provided:

. Completed RTM Inspection Form

. Product Model (ie. Solis 1.5kW) and Product Serial Number (ie. A1110011)
. Copy of the invoice for the inverter

. Copy of the installation report and installation certificate

The authorised reseller will liaise with the Company regarding repair or replacement. The cost of repair or replacement will be borne by the Company provided the
Warranty has been validated and the Warranty period has not expired.

Where repairs must be effected at the Company’s headquarters, the Company will endeavor to minimize the down time for the Goods.

Al rights reserved by Ginlong (Ningbo) Technologies Co., Ltd.. This information is subject to changes without notice.



Mini 4G

700W
3600W

Solis Mini 4G Series Inverter

» MINI series - Extended to 3600W

» High frequency switching technology - Smaller, smarter

» DRM integrated, fully comply with AS4777.2:2015

» Compact and lightweight

» 50V-500V input voltage range — ultra low startup

» Over 97.5% Max. effciency

» Precise MPPT algorithm

» Intergrated Export Power Manager(EPM)

» Rs485, WiFi/LAN/GPRS (optional) interface

» WIiFi monitoring available-iphone and android app available

» 5 years standard warranty, 20 years optional upgrade

Model:

170V Solis-mini-1000-4G -LV

220V Solis-mini-700-4G  Solis-mini-1000-4G Solis-mini-1500-4G
Solis-mini-2000-4G Solis-mini-2500-4G Solis-mini-3000-4G
Solis-mini-3600-4G

Features:

Available on the iPhone
D App Store

Export power @ High switch |8 Real time Start-up 8 e one s

Mmanager

- "Wapp St
frequency [ monitoring Voltage e




Datasheet

Solis-mini-100l]-4G-LV Solis-mini-700-4G | Solis-mini-1000-4G | Solis-mini-1500-4G | Solis-mini-2000-4G | Solis-mini-2500-4G | Solis-mini-3000-4G | Solis-mini-3600-4G
Vv

Energy Source P
Max. DC input power(kW) 1.2 0.9 1.2 1.8 2.3 3 3.5 4
Max. DC input voltage(V) 600
Start-up voltage(V) 90 60 90
MPPT voltage range(V) 50-500 80-500
Max. input current per MPPT(A) 1A 19A
MPPT number/Max input strings number 7 1/2
[opusiene
Rated output power(kW) 1 0.7 1 1.5 2 2.5 3 3.6
Max. apparent output power(kVA) 1.1 0.8 1.1 1.7 2.2 2.8 3.3 3.6
Max. output power(kW) 1.1 0.8 1.1 1.7 2.2 2.8 383 3.6
Rated grid voltage(V,,) 101/120/127 220/230
Rated grid frequency(Hz) 50/60
Operation phase Single
Rated grid output current(A) 8.3 3.2/3.0 4.5/4.3 6.8/6.5 9.1/8.7 11.4/10.9 13.6/13 16
Max. output current(A) 9.2 4.4 5.2 8.1 10.5 13.3 15.7 16
Power Factor (at rated output power) 0.8 leading ... 0.8 lagging
THDi <3%
DC injection current(mA) <0.5%In
Grid frequency range(Hz) 47-52 or 57-62
I
Max.efficiency 97.2% 97.5%
EU efficiency 96.5% 96.8%
MPPT efficiency >99.5%
(o
DC reverse-polarity protection Yes
Short circuit protection Yes
Output over current protection Yes
Output over voltage protection Yes
Insulation resistance monitoring Yes
Residual current detection Yes
Surge protection Yes
Islanding protection Yes
Temperature protection Yes
Integrated DC switch Optional
(oo
Dimensions(mm) 310W*373H*160D
Weight(kg) 8.5 8.8
Topology Transformerless
Self consumption (night) <1W(Night)
Operating ambient temperature range -25~60°C
Ingress protection IP65
Noise emission{typical} <20 dBA
Cooling concept Natural convection
Max.operation altitude 4000m
Designed lifetime >20 years
Grid connection standard EN50438, G83/2, AS4777.2:2015, VDE0126-1-1, IEC61727, VDE N4105
Relative humidity 0~100%
Safety/EMC standard IEC62109-1/-2, NB/T 32004,EN61000-6-1, EN61000-6-3
(e —
DC connection MC-4 mateable
AC connection IP67 rated plug
Display LCD,2x20 Z.
Communication connections 4 pins RS485 connector

Warranty 5 years standard (extend to 20 years)



YOV Ahaban (Ching) L A TUVRheinland®

Moenibior of TUV Ravininn Grow Precisely Right.
Hingko Ginlong technologleas Co., bato : 1B.05. 2017
Ltd. Quz gef, § DOW D1
Zhang Eun Your pef.: 52109827

He, 57 Jinteng Read, Binhal,
[geafront)

industreial Pack, ®iangshan
Hirgiba, Zhejiang 315712
BFR. China

Raf : B TUW-Mark Approwval
Type of Equipment @ Geld-coanected 2V Inverter
Model Designation § See Certlficate

Certificate Mo. ¢ BO503TH026 0001
— Report Ho, | SpOElelE Q0%

Dear Inanmg Kun,

The abowe specified equipment has been tested and found to be in
dcoordance with the relevant reguiresments.

Pleg=e find enclosed your certificate as specified above.

If pancellation of the eertificate is submitted b{ 15 Hovembher in a
given year, ne fee will be charged for the following year.

The certificate is Lssued with the resecvaricn that the license holdec
applies all information required in § 6 of the ProdSG related to name
and addrese -of the manufecturer or his authorized repzessntative /

importer, including their respective contact addresses on the product
prior to marketing of the product in the European Eccnomic Area.

With kind regards,

Certification Body

bl —

Enclosuce

F TR N w e sertipasis eon Y, S 0RTRE N NA0 129 1608 / 230 061 TRERE

10 M el | vl LIE Uall 767, AVIC Bldg. Wa. 188, EREWENR=HERZWS I: TIII:IH“:IH!I
ERARLTER (6 A4S Cenirsl Aaed, Bt 3ud Bing HRERARIITR et
Aoed, Chapyeng OFeteiel. W 1EED ml] Infa i chnbav sam

Heifng, M803T, F.HCHM | S . EN AL L o



Zertifikat Certificate
Lerllflcat Nr. Cernjffomie Ve, Rlair Shvar
B 3373026 Lijilel]

Tﬂ\rnhaimar?d

Uhr Zekchen Client Reference
53168837

Uneer Eeichen Par Beforasee
O1-DJH-500816%8 001

Ausstellungedatum P af fazue
1. 052017 fmimuyl

Genehmigonginhaber Eieene Molder
Hinghe Ginlong cechnologies
Co., Ltd.

W, 57 Jintemg Rosd, Binhai;

Fertigunputitic Mesufacfuring Ple
Hingbe Ginlong technalogies
Co,, Lod.

W2, 57 Jintong Road, Binhai,

{meafront)

induaccial Park, Kiangshan

Hingbo, Thejiang I15712
P.E. China

[seafront)

induatrial Park, Xlangshan
Hingbo, Ehejiang 315712
F.E. China

(Gepriit nach  Tesmad sce. i
IEC 62109-3:2010
IEC £2105-2:2011
EN 62108-1:3010
EN 62109-2:3011

Zervfideries Prodwid (GeedseidemiWeatios)
Certified Prodac {Prodwer fdemtiToano)

E¥-Wechgelrichuer (Grid-

Typa Designakisa z

Veas PV O[WA.2.)
Inc BV IAd.c.]
MPP Yalrage Fangoivd.o.|
Max. Inpoc Current [Ad.o.]
raewolrage Cacegory [(OVD) =

Rated Critpukt Voltage [Va,g.1
rated Oucpue Preqeancy (Hzl :
Rated Output Powar [kW] ¥
Max. Sutpaet Currestiha_ a.] 1
Fower Fachar i
Swervoltage Cacegory (DD} =

consinsed on pege 0002

ARLAGE [Rppendix): 1

Dem Fpailin it aainer Meaf sl

Lissnrenigeits - Kinheit
Ebceniy Fov - [uir

connected PV Inverker)

Enlis-mind-700-4G
Salla-plnt~-1000-43

L]

1T.3

HE-S00/ 94420
11

IT fax FY

230%

So/50

00/ 1000
44002

[-0.80, 0.80F
III Egr AC nales

sy Prochal i sy der sy grissiin Dol Prifnnd’sgra. Sundfsilch

[ ke e v s Frpdult b Fevdphe g Brook 1 isvvelvan rof], siores sadokid

rélen Prsbadied i Shsrda b1

Thela paviBeaie bt Parad on sar fraieg ol Clrebdiesiion Bopeti vl il i ey b w
vf vy prvalart N e S s ends asd maver g e e babine e abo e

i " whier U & B iiebe e ha Ao omatevred
o oyl e el £ s o g St apaitd i

Bewaricd vl A Aribcihang dlfl Aoy

v 1w i Evaidbgi i Kaadvmbndr.
- me_q

TEW Rheinkand LGA Produces Gmbi, Tikpairall: 2, 90430 Kieaberg;
Trl: #0231 B0E-1171  crrusil coviral MR lav comi
Fans &40 T3 W10 g e aw e p'saliony

e e e— -



Zertifikat Certificate

TOVAheintand
FerciMiar Ne. N Almic Sheer W el
B BO3ITANIE Q02

Ihr Eeichen Client Boference
52100827

Utnser Eelelen fur Rofirende
D1-DNW-500B1618 001

Ausstellunpedadum  Bate of fsue
18.05.2017 fdmeimadr]

Genrkmigarginhaher - Lisense Halder

Ferllgunpssiiiive Mawafecniring Faar

Wingbs Ginlong cechnologlies
2o, , Lod.
o .57 Jintong Road; Binhai,
[seafromt)
indaserial Park, Xiangahan

Ningbo Ginlong technologies
Co, , Ltd,
Ho. BT Jinbkdng Road; Binhai,
{gealfront)
lnduatrial Park, Xiangehan

Wingbo, Zhejiang 315712
F.R., China

Wingbo, Zhailang 315712
F.R. China

Priifesichen Tenr Afank

Ceprift nach  Testsd ace
IEC £210%-1:2010
IBEC 62105-2:2011
EM 62109-1:2010
EN &2108-2:2011

Eervifizseroes Produks (GeriteideniBkaiiong
{Frodwer MHenn)feniien

Crrfified Praducy

Lizcswentgelte - Einbelt
Eicense Frd « Dt

FY-Wechselirichter (Grid-connected FV INVAECAE)

Concinuacion
Type Designation

Tk P vl

Ies Pv [Ad.a:.l

MPP Yoltage Rance[vd.c.]
Max., Iepisf Queeent [Rd.e.]
Uvervcltage Category [OVE)

Rated Qusjut Yoltage |Va.o.l
Rated Output FeegiencyHaz]
Rated Quiput Powar [kW)

Mox. Dubput Currant[Ae,s,]
Bocwer Foctor

gwervoloage Cakegecy [OVC]

concinaed on page 0003

ANLAGE (Appendix): 1

[t
el Proshal el s dew aben pradniaies
in Limcdern, de diace dai J'rnhll o Perdndr privac
brirashivd wrvira e Direrirbbonr de
Tirir ewwrifea

ety Parmw e panalioy

Fpesilod Negd wntvre MG imad Brorjii e shgrinbinig
Svrworaly el

o
wr dr Pl iy cner Tewving asdd Crrglopnion A
AT okl T il e el oed LR Frgaon u DT,
-rr,'ﬂ-mmhl.!m'lm rrlm-fl.r_pruﬂ.rrfl_nh'g 1 Al e T e ol el
Ther b el il i falyred dnesraiase

TOW Kheinland LGA Predocis Gmbil, THlysirabe 1, 90431 Nilrsberg
Tl SBT3 BADT| oo ek vabdityide taw com
P +40 331 %300

fGinll#g-nini-1500-4G
doils-nind-2009-43

500

17.d
141-400/107-400
i1

II Eoc ¥V

ZHEVW

50560

LE530,/ 2080
§.179,1

{-0,00, 0.85f
III for AC maina

e i dfvr Aiefhewmtin
Faidtiicke Aylonimngm
krwvrava zakl sadurn andnkivk
Pemaloer wilned Efvsmarkl
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Lertifikat Certificate

TUVRheinland
Lerifikan Fr, ¥, Neary Shewt
R EO3T902E 0oa3

Thr Faichen Clent Reference

Usier Felehen, (ar Erferente Ausitellunpalatum  Dote of fe

531089827 O01-DIwW-500816148 001 18.08.2017 feaphmadyel
Genetmigeagyinhaber Licgust Malder Fertigungasiliive Aanegficuning Mlaer

fingbo dinlong bechnologien Wingbo Ginlomy technoleogies
06 Daed: Co., Lkd,

Ba.57 Jintong ®oad, Binhai, Mo .57 Jinteng Road, Binhai,
(eeafront) [seaErant)

indystrial Parck, Xiangehan

Wwingbo, Zhejiang 315712
PR, China

industrial Park, Xisngshan
Hingeo, Ehejlang 315712
E.R. China

Geprlilt nach  Trated gos. i
IEC §2105-1:2010
1EC £2109-3:3011
EN 62109-1:2010
EN 62108-2:2011

Tertifeierves Pradukn (Gerftodentifikation)

Lizenzenigrelie - E-inlu:ﬁ

Eivencs Fae = Linir

Cortified Frodict (Prodwer (deadfostan)
Fr-Hechsalrichter (Grid-connected PV Invertar]

Cantinoaticon
Tyes Deaigratiog

Wiraw - PV [V e]
Tae BV O[Adlsal 1
HOP Valrage Range[Va,c.]

Sollg-mind 350040
solig-ninl-J000-4G

+ G600

17.2

;- 234 =400,281-500

Max. Inpuc Dursent[Ad.c.] 11

Ouecwaltess Catscory (OVC) o 1T Eas DV

Paved Cutpuc Volesgs[Wa.o, ]+ 230V

Rated Cutpot Fregoerncy[Hz]l i 50760

Foted Qocput Power [KH] 1 25400, 3000

Max, Qurput Curednt [Ra,e.] 1 11.4/13.86

Powdit Facror i [=8.00, 0.86]
1

Direrviltage Cateoory (OVC)

concinued on. page S004

ANLAGE [Appendix): 1

IIT for AC maine

Wik i raadene aug aenlag

of e prodact 0 L
4 1. The mmg Thd rmrlﬂer awrei¥annr.

I miyard i

TUW Rhefaband LGA Praducts Gos, Tillysrale 2, 30431 Mirnberg
Tel: 440 221 BE-13T1 sl s wad iy 4om

P #4013 8055005 b Ve wi v bonmdball
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Lertifikat Certificate

TOVRheintand
Fertiika Ne. N BElsit Shear
R 50370026 0004

Ihr Feielien Clime Brference

LUneer Feichem Gar Befereice Ausstcliungsdatems  Dwde of fovur

Hingbo, Emejiang 315712
B.E. China

industrial Park; fiangahan

52109827 O1-DIW-50081618 041 18.05,2017 filpdmmden]
Geawhmipunpiakaber Lizenae Holder Fertigungssifite Afanmfecmning IMlawi

Hinghe Ginleng technologles Wingbo Ginlong technologies
Co., Lea, Co.,  Led.

He. 57 Jintong Road, EBEiphai, Ha. 57 Jinktong RBoad, Binhai,
{seafzant) [eeafront)

indugtrial Park, Kiangshan
Hingbo, Zhejiang 316712
F.R., China

Friilesichen Test Mark

CGeeprafi nnch  Tened aec o
IEC 621059-112010
IEC g2109-2.2011
EN 62109-1:2010
EM 6210%-212011

Fertileserns Produkt (Gerdived ensifks

Cont ineacing
Type Designaticon [
Vmax F¥ (Vd.e.} E
Isc PY [Ad,=,] E
MPE Voltage Aang=([vd.o.] [
Max. Inpat Currest [Ad.e:] -
Ceacvoliage Cacegesy [OWD) -
Raced Qutpet VoltageiVa.o.):
Rated JuEpat Freguency(Bz)]
Rabed Gubpat Powar [KW]
Max. Oucput Currencia.o.]
Power Faccoe

Cyervaliage Category [DVD]

eantinued on page 0005

JNLAGE (Appendix): 1

Crriiffed Pradusy Praduce Idrmigfiranis)
PV-Wechaelrichter [Grid-

cles)

Lizenzenigeine = Einhedt
Livense Fer - [fuir

connacked BY Inverter)

Snlig-minl-3E00-40

GO0
17.2
337-509

£ 11

IT faxr PV

230%

£ 5060

L

: 1E

[-0.80, ©.80]
LIT P AT mainu

Dire Sernkar gy wsevs Pral asd . b ad v gy e v
dry Eroaid i ] d'ra el g siee Slabandi wal e S e L T
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Thoi e Tvasr & B’ o @ar aad Crrrfirmios
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ik fveaxily. The angldturing of ihe

1OV Rbelnland LGSs Producls G,
T+ 1] 51171 o-mal: ool
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Zertifikat Certificate

&
TUVRhainland

TertlEkad Ne.  Cortifirare Vo Ban Sheed
B BQAITOL2E BOOsE
Thr Tebchen Ciiems Beferemce Unser Zelelon Bar Befervmce ﬂlnhﬁun:ﬂﬂum J'-'-H-rf-l'nn'
2109827 al-DawW-50081818 401 18,08, 2017 fispimadgn)
l'.ir-r‘hmlu'un.nﬂ.lh' Faresse Halder Fertipunpetitie danredfesmring Mant
Mingbo Ginlong technalogies Hingbhs Ginlong techmologies
8., Lbd, Ca., Lbd.
B, 57 Jintong Road, Binhai, Ha.57 Jintong Road, Biphai,
yEealront) ) (Eeafront)
industrial Fark, Xiangghan industrial Fark, Xiangshan
Hingbo, Zhejisng 315712 Hingbo, Zhejiang 315712
B.R. China P.R. China

GepriiM nash  Tered arc, fo

IEC a210%-1 3010

IEC &2109-2:2011

EN 62103-1:2014

EN E2109-2:32011
Feriifiderivs Produki (GeribeldestiBkntlon ) Lizemeensgeliv - Einheit
Cordified Producr {Pranifuce Temefoanio Livense Fee - Lkt
-Wechseirichoey (Grid-connected PV Inverter)
an gpage 0004 15
Contimuatian
Protesbive Cla=s I
Enclosure Fracectiom [IP]  : IPES
Pollucion deg=ae (RO BB 2{ineide] . POA [SEsidal
Alrieuda [m] 1 4000
Oparating Tarperature’ [*C] = -R5 o &l [» 45 deracing)
Type of Invercey | Bad-Daslasad
Rematks
The inscallabicm bas to be carried out according co the
Any additionel reguiremente ip councrien where Ehe product
ig golmg b0 be parkorod Bave o be conpidersd sdditiomally.

15

ANLAZE (Appendix}: 1

e Zeriyihad Fegl vnsere Fridt ond Saoniioenagrondasng sapeunde ku' oy Lo gy #p Ko furss
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YOV W il L0 A TUVRheinland®

Fearviser of T [seinlond Group Pracisaly Right.
Wingbo Ginlong technologies Co., Date ¢ '18.05.2017
Ltd. cur ref. : DJIW 01
Zhang Hun Your ref.: 52109827
Ko,57 Jintang Road, Binhaf,

[eafromt)

ipdustrial Park, Xiangshan
Hingbo, Zhellang 315712
F.R, China

Ref : AWM Certifiecate of Conf. Low Voltags D,

Type of Egquipment 1 Grid-connected BV Inverter
Model Deaignacion r Bes Cervificate
B

Certiflcate Ho, AN EO3TIGEL OOCL
Report Ho, S00B1618: 001

Dear Thang Kun,

We herewith confirm that a sample of the above mentioned technical
egquipment has been tested and was found Eo be in Aaccordance with the
ralevant requlrements.

Enclosed please find your Certificate of Conformity.

We appreciate your kind support and would like ko oEfer our
aspistance and continuous gervices i che fubure.

With kind regarcds,

Certificatien Dody

Enclogura

I O R st e s D L T R AR NG0B IR (B30 A 130l

LY Breivlasd [Eriea; Ui Lali BT, AVIC Bidy. Me. 8. ERRWEEEEFEAZI0N  Te: BaI0iese saE
EEENULUSEE (90 OWCSE  CerirelMasd, Bser 3d Ring SRR TETOrE Faa: (HETDlesbl E§T
Read, Chaspang Diniricr, SIS MOSEST s-reall: irdaMb] chin Sue.sam

Meling, MEEIT P.H.Chida I=lnrmal: BiEawes g n o cam



Halder:

Product;

Identification:

CERTIFICATE

Tﬂvnhurnm:d

af Conformity

Low Voltoge Diractlve 2014/35/EU

Rogistration Mo.:

Raport Mo.:

AN 50373081 0001
50081618 001

Mingbo Ginlong technologies

Ca., Ltd.

Mo.5T Jintong Road, Binhai,
(seafront] industrial Park, Xiangshan
Ningbo, Zhejiang 315712

P.R. China

EAl-lrnoining
|Grkd-commooiad PV leesetes)

Type Depigmaticn @ Solls-wminl-700=40 Sollg-mlnl-1000-40

Earial Rumber
EEmaTE

Eolim-mini-1500-40 Holip-rdml-2000-403
Salla-mnini-2%00-43 Salin-mindl-3000-40
Solis-minl-3E00-4G

: ME0G534451-20L1
i Impued im conjunocion wicl TOV Aheinland

licenam B S03790Z6 0Q0L-0005:

This cartificetn of conformity | based on sn eunlisticn of a sample of the abows memioned prodoct.
Technieal Raport and dacumaninticn &d & tho Licence Helder's dizpoasl, This is to owmtify thet the
tasted sampla & i coslanmity with Anmex | of Couneil Dérgote 20V4/35EL, refarred o me he Low
Voltege Direclive. This cenificato does not imply assossment of the soios-produciion of the product
&l does mol permit tha ues of 8 TUY Ahainland mark of conformity. Tho holder of the cemifionts is
wuthorieod o w8 s cetilicals in connecton with the EC decfarnton of conformity according to
Armex IV of the DRootve

Duis 18.05.2017

TUV Rheinland LGA Products GmbH - Tillystrafte 2 - 90431 Nirnberg

EE Tho CE mmking may ba uesd I all rolevest and aflactos EC Directlves are compdod with, EE




CERTIFICATE TUVRhéinland

of Conformity

Registration No.: AK 50403825 0001

Report No.: 50132560 001
Holder: Ningbo Ginlong technologies
Co., Ltd.

No.57 Jintong Road, Binhai
|seafront), Industrial Park, ){iangshan
Ningbo, Zhejiang 315712

P. R. China

Product: PV dnverter
(Grid-Connected PV Inverter)

Identification: Typo Designation ¢ Solis-mind-3000-43  Solis-mind-2500-4G
Solis-mini=-2500-40 Solis-mind-2000-43
Solis-mani=-1000=-4G

Serial Mumbez i Bngineering Samples
Firmware version : Y13
Remarki(s] 1 Hefer o repeort 50133560 001 for detmils.

Tested acc. to: 1EC 6173712004
TEC 62116:2014

The certificate of conformity refers to the above mentioned product. This |z to certify that the specimen
is in conformity with the assesament requirement mentioned above. This certificate dees APGSaply
asgassment of the production of the product and does not parmit the use of a oy :
conformity.

Data 25.03.2018 A
Weichun Li

TUV Rheinland LGA Products GmbH - TillystraRe 2 - 90431 Niirnberg



Solis 1P 4G Single Phase Inverter

Solis 1P 4G Single Phase Range
High frequency switching technology - Smaller, smarter
Dual MPPT design with precise MPPT algorithm

vV Vv VY

Intergrated Export Power Manager(EPM)

v

» Over 98.1% Max.efficiency
» RS485, WiFi/LAN/GPRS (optional) interface
» WIiFi monitoring available-iphone and android app available

» 5 years standard warranty, 20 years optional upgrade

Model:

Solis-1P2.5K-4G Solis-1P3K-4G
Solis-1P4K-4G Solis-1P4.6K-4G
Solis-1P6K-4G

Features:

HF SWITCHR  AFCI

EPM

High switch
frequency

Export power
manager

Optional

{ysalis

Solis-1P3.6K-4G
Solis-1P5K-4G

Real time
monitoring




Datasheet

Solis-1P2.5K-4G Solis-1P3K-4G Solis-1P3.6K-4G Solis-1P4K-4G Solis-1P4.6K-4G Solis-1P5K-4G Solis-1P6K-4G
PV

Energy Source

Max. DC input power(kW) 3 GRS 4.2 4.6 3.8 5.8 6.6
Max. DC input voltage(V) 550 600
Start-up voltage(V) 60 120
MPPT voltage range(V) 50-450 90-520
Max. input current per MPPT(A/B) 11A+11A
MPPT number/Max input strings number 2/2
Rated output power(kW) 2.5 3 3.6 4 4.6 5 6
Max. apparent output power(kVA) 2.8 3.3 4 4.4 5 5 6
Max. output power(kW) 2.8 83 4 4.4 5 5 6
Rated grid voltage(V,,) 220/230
Rated grid frequency(Hz) 50/60
Operation phase Single
Rated grid output current(A) 11.4/10.9 13.6/13 16/15.7 18.2/17.4 20.9/20 22.7/121.7 27.3
Max. output current(A) 183 15.7 16 21 23.8 25 27.3
Power Factor (at rated output power) 0.8 leading ... 0.8 lagging
THDi <3%
DC injection current(mA) <0.5%In
Grid frequency range(Hz) 47-52 or 57-62
I
Max.efficiency 97.8% 98.1%
EU efficiency 97.1% 97.3%
MPPT efficiency >99.5%
Croen
DC reverse-polarity protection Yes
Short circuit protection Yes
Output over current protection Yes
Output over voltage protection Yes
Insulation resistance monitoring Yes
Residual current detection Yes
Surge protection Yes
Islanding protection Yes
Temperature protection Yes
Integrated DC switch Optional
Commone
Dimensions(mm) 310W*543H*160D
Weight(kg) 11.5
Topology Transformerless
Self consumption (night) <1W(Night)
Operating ambient temperature range -25~60°C
Ingress protection IP65
Noise emission{typical} <30dBA
Cooling concept Natural convection
Max.operation altitude 4000m
Designed lifetime >20 years
Grid connection standard EN50438, G83/2, G59/3, AS4777.2:2015, VDE0126-1-1, IEC61727, VDE N4105
Relative humidity 0~100%
Safety/EMC standard IEC62109-1/-2, NB/T 32004,EN61000-6-1, EN61000-6-3
S
DC connection MC-4 mateable
AC connection IP67 rated plug
Display LCD,2x20Z.
Communication connections 4 pins RS485 connector

Warranty 5 years standard (extend to 20 years)





Holder:

Product:

Identification:

Tested acc. to:

conformity.

Date 29.03.2018

CERTIFICATE TUVRheinland

of Conformity

Registration No.: AK 50403828 0001

Report No.: 50132563 001

Ningbo Ginlong technologies

Co., Ltd.

No.57 Jintong Road, Binhai,
{seafront), Industrial Park, Xiangshan
Ningbo, Zhejiang 315712

P. R. China

PV-Inverter
{Grid-Connected PV Inverter)

Type Degignation : Solis-1P5K-40 Solis-1P4K-4@&

Serial Number : Engineering Samples
Firmware version : V13
Remark (=) : Refer to report 50132563 001 for details.

IEC &1727:2004
IEC 62116:2014

Weichun Li

TUV Rheinland LGA Products GmbH - TillystraRe 2 - 90431 Niirnberg

TH0A MR A Tort TS wira T e sl dmiernib e L nensn 2l apsshie o e, s s seal
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ZERTIFIKAT « CERTIFICATE ¢

CERTIFICATE Produc Sencs

No. B 17 04 86470 0198

Holder of Certificate: Ningbo Ginlong Technologies Co., Ltd.

Mo 57 Jintong Road
Binhai Industrig! Park, Xiangshan

I16712 Ningbo, Zhejiang
PEOFLE"S REPUBLIC OF CHINA

Certification Mark:

Product: Converter
Grid-Tied Inverter

The product was tested on & voluntary basle and compiies with the essentlad requirements: The
cerification mark shown above can be affixed on the product. It is not parmitted to alier thie
certification madk In 3y way, |n addian (he cartificatian holkder must nat transfer 1he cendificate
torthird paries, S=e-also notes overlesf

Test report no:: FOd0R1823704-00
Valld until; doed-03-21

Date, 2017-04-08 { Thangoong bia |
Fage 1af 3

P SUD Product Sernce@mbH - Zeriiliziarstalle - Ridlerstrafia 65 o K39 Milnchon - Germany o
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ZERTIFIKAT « CERTIFICATE & ::GlL:

CERTIFICATE

No. B 17 04 86470 019

Model(s}):

Parameters:

Tested
according to:

Production
Facility(ies):
Fage 2of 3

TOY S0 Product Semnice BmbH

Solis-1PSK-4G, Solis-1P4.6K-4G, Solis-1P4K-4G,
Solis-1P3.6K-45, Solls-1P3K-45G, Solis-1P2.5K-4G,
Salis-1PZK-AG, Solis-1P1.5K-4G, Solis-1P1K-4G,

URE-1PEK-4G, URE-1P4.6K-4G, URE-1PaR 4G,

URE-1P3.6K-4G, URE-1PIK-4G, URE-1PZ5K-4G,

URE-1PZK-4G, URE-1P1.8K-4G, URE-1P1H 4G,
GCI-1PEK-4G, GCI-1P4.BH-AG, GCI-1PaK-4G,
GC-APIEH-AG, GCIAPAIHAAGE, GCI-1P2.5KAG,
GCI-P2H-4G, GCI-1P1.5KA4G, GCI-1P1KE4G,
Mate-5K-4G, Mate-3. 6K-40, Mate-4K-40,
Mate-3 6K-4G, Mate-3K-4G, Mate-2 5K 4G,
Mate-2K-40G, Mate-1.5K-4G, Mate-1 K43,

Solis-1PIK-4G-5T, UREAP3IK-4G-5T,
GO PIK-4G-5T, Mate-3K-4G-8T.

Max input woltage:;
MPP wodtage renge
Max input curreni
fec PV [absoluts
(g

Raied grid voltage:
Rated grid frequancy
Bax AC gutpud
acilve power

Max, AC outpui
Spparant power
Max, contineous
oubput curman
Ad|istable cosdo)

Profaction class
[regres of pratection
Ovarvoiage calegodty
Ambient iempsraiung

seg gtiachment
Sem altachment
See atlachment

See attachment

a.c. 2307240V
BMEOHZ

Ses atashrment
Ses attachemen

s attachmend
0g8..1.08

|

IPES

HIMAINS), [IPY)
=25, +50°C

Othiee ratings reler b attachment

IEC 62108-1{ed.1)
IEC 62108-2{ed 1}
EM 82109-1:2010
EM 62108-2:2011

BE4 T

A0, R

Forirheierstelle - Biflerserele 65 - 30339 Minchen

Zermmny

Produst Sandca
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ZERTIFIKAT « CERTIFICATE #

CERTIFICATE

No. B 17 04 86470 019

Etectrical ralings for vanous models:

Models Selis-1PIKAG | Solis-1P1SKAG |  Sols-1P2K4G | SclisAPREKSG
GLLAPE-AG GCEP, -G GCRPIR-AG GCE1P2SHAG
Mate-16-403 Made-1 SH-4G Mate-35-45 Mate-Z SK-4G
HP—— URE-1P1R-4G URE-1P1,5H-4G UREAPIAG | UREPLSKAG
, PV input ratigns: S ==
| Max. Input veltage | = e salV
| MEE voRage range o.¢ 60 - 430V =
[ Max, Input current: deo 114
| 156 PV {absolute maximum); de 1724
| AC output!
| Rated grid voliage: a.n 230240
| Faled grid frequency S0/E0HE
| Max. AT pubput aclivae 1100 | 170N | 22000 2800w
powes: |
Max. AC outpi apparent 1100vA | 1700VA 2200VA, ZEOOVA
e
"Max, Confinuous outpdl se52h | aca | ac 0% 2% T35A
| CErrent
Maodels Solis-1PIK-4G | SolieAPLEKAG | Solis-1P4K4G | Solis-1PAGK-4G | Solls-1PEK-4G
GCR1PIKSG GEHPLEKAG GLI-1PARAG GCRPE GH4G GEHPSK4G
Mabe-3K-4G lilmie-3 G HAG [ e Whaie-4 GH-4G Mate-SH-4E
S | URE-tPIK-4G | URE-1PLEN-4G | URE-1P4N-4G | URE-1P4.GK-4G | URE-1PSK-4G
PV input ratigns: S
hax, inpuk woltage: de 600V
MPP vollage range d.z 100 — 5004
Max. input current: do #2118
leg F_"l.." [ebzalute do 2x17.24
_MMExirmiemn):
AC output:
| Haled grid wotage: 8.0 23002400
| Rated grid frequency - SVB0Hz
| Max. AC outpot actve J3006 ' A000A A4y 450N S00ma
_POweT, e =
s AC oitpu J00VA, 4000 A A0 A SR SOO0YA
apparant power; . e SPPR |
Max. Conhndous ne 15TA ao 164 ac 214 anc 254 a.c 254
Qutpul curmarnt;
Models Solin-1PIK-4G-5T, GCI-1PIH-4G-5T, Mate-1K-4G-5T, URE-TPIKAG-ET
PV input ratigns: _ ===
Max, input veltage E dc 600V
MPF voltage range | do 100 - 500V —]
Mg, nplt cussend: de 114
s PY (ebaclute maximuam): -E_r-ﬂ'z.-ﬁ -
| AC output: B
Rated gnd volitage: | ac Zaaeny
Rated grd frequency [ BINAOHz
Mlam. AC outple schve posiar | 23000
Max. AC oubpid apparent powar, [ 3300VA
flao. Continuous output current; | a.c 15 TA

Fage Jdof 3

AN W

T"'.' SI:IEI Froghuct Sureice GmuH - Zerfifinerstedds

Aidiarstrade 65 - 86339 Minchen « Gormamy



CERTIFICATE

of Conformity

TUVRheinland

Registration No.: AK 50419820 0001

Report No.: 50181860 001

Holder: Nnnghn dGlnlung technologies

Mu.h? Jintong Road, Binhai,
[seafront), Industrial Park,

Xiangshan Ningbo, Zhejiang 315712
P. R. China

Product: PV -Inverter

(Grid -connectad PV Inverter)

Identification: TYpe Designation: Solis-1PsK-46 Solisg-1P5H-4G
Soliag-104  6M-4G8 Salis-1P4K-403
Splig-1P3 _GK-4G Holig-1P3K-44
Solis-1p2 . 5K-443
Firmware Version: 1F0010
Femazki{s] ;7 BEafer Co report S0LBYIES0 001 for details.

Tested acc. to: UTE C15-712-1707.13
DIN VDE 0126=1=17A1 YFRE20D14
Enedisg-HOI-RES 13E

The certificate of conformity refers to the above mentioned product. This Iz to certify
is in conformity with the assessment requirement mentioned above. This certificets

assassmant of the production of the product and does not permit the use of g
conformity.,

gl the speaimen

Date 10.10.2018

Welchun LI

TUV Rheinland LGA Products GmbH - Tillystrae 2 - 90431 Niirnberg



S

P E
TUVRheinland

Certificat de conformité

Fabricant : Ningbo Ginlong technologies Co., Lid.
No.57 Jintong Road, Binhai, (seafront) Industrial Park, Xiangshan,
Ningbo, zhejiang, 315712, P.R. China

Type unité de enduleur photovoltaique li¢ au réseau
production :
Modéle: Solis-1PZ.5K4G, Solis-1PIK-4G, Solis-1P3.6K-4G, Solis-1P4K-4G,

Solis-1P4.6K-4G, Solis-1P5SK-4G, Solis-1PEK-4G
Version micrologiciel : 1F0010

Régles de raccordement UTE C 15-T12-1/07.13

au réseau LINION TECHNHIUE DE LELECTRICITE, GLIDE PRATIQUE, Instaffations
photovollaiques raccordées au rdseau public de distribution
ENEDIS-NOI-RES_13E : 2016
Protectons of production faclfies connecled to the public distributon nabwork
DIN VDE 0126-1-1/A1 VFR 2014
Organe de commutation automatique enfre une installation de producton
autonome paralléle au réseau et le réseau 4 basse tension public

Numiéro rapport d'essai ;. S0181860 004
MNuméro de certificat : AK 50419820 0001
Date d'émission : Oicober 10, 2018

Li Waichun
Generai Manager

TUV Rheinland LGA Products GmbH - TillystralRe 2 — 90431 Nimberg |
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Z-EHII'IHHAT ¢ CERTIFICATE & :i:

&
Maile Sanen

Compliance Document
No. D 086470 0039 Rev. 00

Holder of Certificate: Ningbo Ginlong Technologies Co., Ltd.
Mo 57 Jintong Rosd
Binhal Indusirial Park, Xiangshan
315712 Mingko, Zhejiang
PEQPLE'S REPUBLIC OF CHINA

Product: Converter
Grid-Tied Inverter

This Complance dooument confimms the compliance with the listed standards on a véluntary basis I
refers only fo the sample submitted for testing and certificaton and doss not cartty the guakty ar
safaty of the serial products. See alen notes overlesf

Test report no.; TO4091805708-00

R 8
Diate, 2018-10-25 (- Zhangdong Ma |
Page 1 of 2

TUW SUD Produst Serice BmbH - Cenifcetion Boay « Ricereirale 65 » BR300 Munich » Garneny
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¢ CERTIFICATE

ZERTIFIKAT

Compliance Document
No. D 086470 0039 Rev. 00

Proefiict Sn (o]

Model(s): Solis-1P2.5K-4G, Solis-1P3K-4G, Solis-1P3.6K-4G,
Solis-1P4K-4G, Solis-1P4.6K-4G, Solis-1P5K-4G,
Solis-1PER-AG
Parameters:
Motels | Boiis-1P2 5K4G | Solis1PIK-4G | Selis-1PI6K4E |  Solis-1P4K-4G

PY Input ratigns:

Max. input valtage:

d.c. 550 W

d.a BHY

d.a. 50V

d.a 800w

MPF vollage ranga

oo Bl — 450V

d.o 80— 520y

d.c. 80 - 520y

.o B0 — 520

Wag. imput current

do. 214

d.a 30118

do. #4114

de 2xiia

Isc PV {absnhte
maximumi

doo EH1T A

ao-SHIT am

Ao duiv2s

do 2x17.28

AC putpat!

Habad ETI‘J '-\'.'llIIEE'

B.e 230E40V

Ratad Erl-:l Pruql_-enq

A0E0H:

Reted ouiput pawar

20000

e )

SEO0Y

OO

Max. AC aulpul soive
[ras

ZEOOW

300N

A000W

004

Max. AC output sopareni
DPRET

ZE00E

A200vA

A00WA

44008

Ma- Cartinueds alipol
U=t

d.c. 1334

ac T5TA

a.c 188

B 218

Edjusiable coslql

D8

1

+1 R

Mofsels

Solis-1P4.6H-4G

| Solls-1P5K4G |

Salis-1 FEE-4G

PV inpul ratighs:

Maz irput waltage:

dg 800 Y

MPP viltage ranga

d.c; 50 — 520V

Mak. Irput curremnd

d & 3x11h

Isg PY (abaplute maxgmum]

oo 221728

AC outpa:

Rated gnd valtage

.G 2302

Fatad grid fraquenay

T T

Feabad aulpul pawer

RO

SOHERN

BOTOWY

Max AL output schwve
pomar

S0OGW

SO0

BOOGVY

Max. AC aulpul oparsm
[AAET

SOMHAA

EO00WA

BO0IWA

Max Cortimcus oidpul
surnant

aa 2384

an Jhb

ac. 27 34

Audpustelie coss)

K

1

EiE

Ganeral specifications

" Prowoinon Udst

Degrae af pritectan

IPEE

{verepiSann catagory

HiPV). IIMAINS)

Amisenl temperaiung

<25

Bl C

Tested according to:

Page 2 of 2

e N

DIM VDE 0128-1-1 (VDE ¥ 0126-1-1}:2013

TN SUD Preduct Servics GmbH = Carlificatian Body » Ridiersiralla 65 « BI338 Manich = Gonmgry

g
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S6-GR1P(2.5-6)K

Max. efficiency 97.7%

String current up to 14A

Super high frequency switching technology
Wide voltage range and low startup voltage

2 MPPT design with precise MPPT algorithm
Intergrated Export Power Manager (EPM)
Integrated AFCI (DC arc-fault circuit protection)
Compact and lightweight

Friendly and adaptable connection to the grid

,

WWERS

v

—— 310mm —— F160mm 4

S6-GR1P2.5K S6-GRIP3K  S6-GR1P3.6K
S6-GR1P4K  S6-GR1P4.6K S6-GR1P5K
S6-GR1P6K




3 &solis

Datasheet

Input DC

Recommended max. PV power 3.75 kW 4.5 kW 5.4 kW 6 kW 6.9 kW 7.5 kW 9 kw
Max. input voltage 550V 600V

Rated voltage 250V 330V

Start-up voltage 60V 120V

MPPT voltage range 50-450 V 90-520 V

Max. input current 14A/14A

Max. short circuit current 22A/22A

MPPT number/Max. input strings number 2/2

Output AC

Rated output power 2.5 kW 3kw 3.6 kW 4 kw 4.6 kKW 5 kw 6 kw
Max. apparent output power 2.8 kVA 3.3kVA 4 kVA 4.4 kVA 5 kVA 5kVA 6 kVA
Max. output power 2.8 kW 3.3 kW 4 kw 4.4 kW 5 kw 5 kw 6 kW
Rated grid voltage 1/N/PE, 220V /230V

Rated grid frequency 50 Hz / 60 Hz

Rated grid output current 11.4A/109A 13.6A/13.0A 16.0A/157A 182A/17.4A 20.9A/20.0A 22.7A/21.7A 27.3A
Max. output current 13.3A 15.7A 16.0A 21.0A 23.8A 25.0A 27.3A
Power Factor >0.99 (0.8 leading - 0.8 lagging)

THDi <3%

Efficiency

Max. efficiency 97.3% 97.3% 97.6% 97.7%

EU efficiency 96.5% 96.6% 97.1% 97.1%
Protection

DC reverse-polarity protection Yes

Short circuit protection Yes

Output over current protection Yes

Surge protection Yes

Grid monitoring Yes

Anti-islanding protection Yes

Temperature protection Yes

Integrated AFCI (DC arc-fault circuit protection) Yes

Integrated DC switch Optional

General Data

Dimensions (W*H*D) 310*543*160 mm

Weight 11kg 11.2kg 12 kg
Topology Transformerless

Self consumption (night) <1W

Operating ambient temperature range -25~+60°C

Relative humidity 0-100%

Ingress protection 1P66

Cooling concept Natural convection

Max. operation altitude 4000 m

698 or G99, VDE-AR-N 4105 / VDE V 0124, EN 50549-1, VDE 0126 / UTE C 15 / VFR:2019, RD 1699 / RD 244 / UNE 206006 /

Clilthgmuselion gl UNE 206007-1, CEl 0-21, C10/11, NRS 097-2-1, TOR, EIFS 2018.2, IEC 62116, IEC 61727, IEC 60068, IEC 61683, EN 50530, MEA, PEA

Safety/EMC standard IEC/EN 62109-1/-2, IEC/EN 61000-6-2/-3
Features

DC connection MC4 connector

AC connection Quick connection plug

Display LCD

Communication RS485, Optional: Wi-Fi, GPRS

(1) Activation required.
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ZERTIFIKAT & CERTIFICATE

C€ &

Product Service

Attestation of Conformity
No. N8A 086470 0020 Rev. 05

Holder of Certificate: Ginlong Technologies Co., Ltd.
No.57 Jintong Road
Binhai Industrial Park, Xiangshan
315712 Ningbo, Zhejiang
PEOPLE'S REPUBLIC OF CHINA

Product: Converter
PV Grid-Tied Inverter

This Attestation of Conformity is issued on a voluntary basis according to the Low Voltage Directive
2014/35/EU relating to electrical equipment designed for use within certain voltage limits. It confirms
that the listed equipment complies with the principal protection requirements of the directive and is
based on the technical specifications applicable at the time of issuance. It refers only to the particular
sample submitted for testing and certification. For details see: www.tuvsud.com/ps-cert

Test report no.: 704091623704-05

Date, 2021-08-17 \w&

( Zhengdong Ma )

Page 1 of 6

After preparation of the necessary technical documentation as well as the EU declaration of conformity the
required CE marking can be affixed on the product. The declaration of conformity is issued under the sole
responsibility of the manufacturer. Other relevant EU-directives have to be observed.

TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich * Germany
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ZERTIFIKAT & CERTIFICATE

C€

Attestation of Conformity
No. N8A 086470 0020 Rev. 05

&

Product Service

Mode|(s); Solis-1P2.5K-4G, Solis-1P3K-4G, Solis-1P3.6K-4G,
Solis-1P4K-4G, Solis-1P4.6K-4G, Solis-1P5K-4G-MX,
Solis-1P5K-4G, Solis-1P6K-4G, Solis-1P2.5K-4G-C,
Solis-1P3K-4G-C, Solis-1P3.6K-4G-C, Solis-1P4K-4G-C,
Solis-1P4.6K-4G-C, Solis-1P5K-4G-MX-C, Solis-1P5K-4G-
C,
Solis-1P6K-4G-C, S5-GR1P2.5K, S5-GR1P3K,
S5-GR1P3.6K, S5-GR1P4K, S5-GR1P4.6K,
S$5-GR1P5K, S5-GR1P6K.
S6-GR1P2.5K, S6-GR1P3K, S6-GR1P3.6K,
S6-GR1P4K, S6-GR1P4.6K, S6-GR1P5K,
S6-GR1P6K.S6-GR1P2.5K-R, S6-GR1P3K-R,
S6-GR1P3.6K-R, S6-GR1P4K-R, S6-GR1P4.6K-R,
S6-GR1P5K-R, S6-GR1P6K-R.
Parameters:
Models Solis-1P2.5K-4G Solis-1P3K-4G Solis-1P3.6K-4G Solis-1P4K-4G
Solis-1P2.5K-4G-C Solis-1P3K-4G-C Solis-1P3.6K-4G-C Solis-1P4K-4G-C
PV input ratings:
Max. input 550Vvd.c. 600Vd.c. 600Vd.c. 600Vd.c.
voltage:
MPP voltage 50-450Vd.c. 90-520Vd.c. 90-520Vd.c. 90-520Vd.c.
range:
Max. input 2 x 11Ad.c. 2x 11Ad.c. 2 x 11Ad.c. 2 x 11Ad.c.
current:
Isc PV 2 x17.2Ad.c. 2 x17.2Ad.c. 2 x17.2Ad.c. 2 x17.2Ad.c.
(absolute
maximum):
AC output ratings:
Rated grid 1/N/PE 1/N/PE 1/N/PE 1/N/PE
voltage: 220/230Va.c. 220/230Va.c. 220/230Va.c. 220/230Va.c.
Rated grid 50/60Hz 50/60Hz 50/60Hz 50/60Hz
frequency:
Rated output 2500W 3000W 3600W 4000W
power:
Max. AC 2800W 3300W 4000W 4400W
output active
power:
Max. AC 2800VA 3300VA 4000VA 4400VA
output
apparent
power:
Max. 13.3Aa.c. 15.7Aa.c. 16Aa.c. 21Aa.c.
continuous
output
current:
Page 2 of 6

After preparation of the necessary technical documentation as well as the EU declaration of conformity the
required CE marking can be affixed on the product. The declaration of conformity is issued under the sole
responsibility of the manufacturer. Other relevant EU-directives have to be observed.

TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich * Germany
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ZERTIFIKAT & CERTIFICATE

C€ &

Product Service

Attestation of Conformity
No. N8A 086470 0020 Rev. 05

Page 3 of 6

After preparation of the necessary technical documentation as well as the EU declaration of conformity the
required CE marking can be affixed on the product. The declaration of conformity is issued under the sole
responsibility of the manufacturer. Other relevant EU-directives have to be observed.

TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich * Germany
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ZERTIFIKAT & CERTIFICATE

C€

Attestation of Conformity
No. N8A 086470 0020 Rev. 05

&

Product Service

output current:

Models Solis-1P4.6K-4G Solis-1P5K-4G Solis-1P5K-4G- Solis-1P6K-4G
Solis-1P4.6K-4G-C Solis-1P5K-4G-C MX Solis-1P6K-4G-C
Solis-1P5K-4G-
MX-C
PV input ratings:
Max. input 600Vd.c. 600Vd.c. 600Vd.c. 600Vd.c.
voltage:
MPP voltage 90-520Vd.c. 90-520Vd.c. 90-520Vd.c. 90-520Vd.c.
range:
Max. input 2 x 11Ad.c. 2 x11Ad.c. 2 x11Ad.c. 2 x11Ad.c.
current:
Isc PV (absolute 2x17.2Ad.c. 2 x17.2Ad.c. 2 x17.2Ad.c. 2x17.2Ad.c.
maximum):
AC output ratings:
Rated grid 1/N/PE 1/N/PE 1/N/PE 1/N/PE
voltage: 220/230Va.c. 220/230Va.c. 220/230Va.c. 220/230Va.c.
Rated grid 50/60Hz 50/60Hz 50/60Hz 50/60Hz
frequency:
Rated output 4600W 5000W 4999W 6000W
power:
Max. AC output 5000W 5000W 4999W 6000W
active power:
Max. AC output 5000VA 5000VA 4999VA 6000VA
apparent power:
Max. continuous 23.8Aa.c 25Aa.c 21.7Aa.c. 27.3Aa.c.

Page 4 of 6

After preparation of the necessary technical documentation as well as the EU declaration of conformity the
required CE marking can be affixed on the product. The declaration of conformity is issued under the sole

responsibility of the manufacturer. Other relevant EU-directives have to be observed.

TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich * Germany
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ZERTIFIKAT & CERTIFICATE

C€

Attestation of Conformity
No. N8A 086470 0020 Rev. 05

&

Product Service

Models S5-GR1P2.5K S5-GR1P3K S5-GR1P3.6K S6-GR1P4K

S6-GR1P2.5K S6-GR1P3K S6-GR1P3.6K S6-GR1P4K
S6-GR1P2.5K-R S6-GR1P3K-R S6-GR1P3.6K-R S6-GR1P4K-R

PV input ratings:

Max. input 550Vd.c. 600Vd.c. 600Vd.c. 600Vd.c.

voltage:

MPP voltage 50-450Vd.c. 90-520Vd.c. 90-520Vd.c. 90-520Vd.c.

range:

Max. input 2 x 14Ad.c. 2 x 14Ad.c. 2 x 14Ad.c. 2 x 14Ad.c.

current:

Isc PV 2 x 22Ad.c. 2 x 22Ad.c. 2 x 22Ad.c. 2 x 22Ad.c.

(absolute

maximum):

AC output ratings:

Rated grid 1/N/PE 1/N/PE 1/N/PE 1/N/PE

voltage: 220/230Va.c. 220/230Va.c. 220/230Va.c. 220/230Va.c.

Rated grid 50/60Hz 50/60Hz 50/60Hz 50/60Hz

frequency:

Rated output 2500W 3000W 3600W 4000W

power:

Max. AC 2800W 3300W 4000W 4400W

output active

power:

Max. AC 2800VA 3300VA 4000VA 4400VA

output

apparent

power:

Max. 13.3Aa.c. 15.7Aa.c. 16Aa.c. 21Aa.c.

continuous

output

current:

Page 5 of 6

After preparation of the necessary technical documentation as well as the EU declaration of conformity the
required CE marking can be affixed on the product. The declaration of conformity is issued under the sole
responsibility of the manufacturer. Other relevant EU-directives have to be observed.

TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich * Germany
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ZERTIFIKAT & CERTIFICATE

C€

Attestation of Conformity
No. N8A 086470 0020 Rev. 05

&

Product Service

Models S5-GR1P4.6K S5-GR1P5K S5-GR1P6K

S6-GR1P4.6K S6-GR1P5K S6-GR1P6K
S6-GR1P4.6K-R S6-GR1P5K-R S6-GR1P6K-R

Max. input voltage: 600Vd.c. 600Vd.c. 600Vd.c.

MPP voltage range: 90-520Vd.c. 90-520Vd.c. 90-520Vd.c.

Max. input current: 2 x 14Ad.c. 2 x 14Ad.c. 2 x 14Ad.c.

Isc PV (absolute 2 x 22Ad.c. 2 x 22Ad.c. 2 x 22Ad.c.

maximum):

Rated grid voltage: 1/N/PE 1/N/PE 1/N/PE
220/230Va.c. 220/230Va.c. 220/230Va.c.

Rated grid frequency: 50/60Hz 50/60Hz 50/60Hz

Rated output power: 4600W 5000W 6000W

Max. AC output active 5000W 5000W 6000W

power:

Max. AC output apparent 5000VA 5000VA 6000VA

power:

Max. continuous output 23.8Aa.c. 25Aa.c. 27.3Aa.c.

current:

General specifications:

Models S6 series moldes [ all other models

Adjustable cos(g) -0.8...1...40.8

Protection class |

Degree of protection IP66 [ IP65

Overvoltage category I(PV), I(MAINS)

Ambient temperature -25°C ... +60°C

Inverter topology Non-isolated

EN 62109-1:2010

Tested
EN 62109-2:2011

according to:

Page 6 of 6

After preparation of the necessary technical documentation as well as the EU declaration of conformity the
required CE marking can be affixed on the product. The declaration of conformity is issued under the sole
responsibility of the manufacturer. Other relevant EU-directives have to be observed.

TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich * Germany



CERTIFICATE TUVRheinland

of Conformity

Registration No.: AK 50514285 0001 |
Report No.: CN20G2DH 002 |
Holder: Ginlong technologies Co., Ltd.

No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo

315712 Zhejiang

P.R. China

Product: PV-Inverter
(Grid-Connected PV Inverter)

Identification: Type Designation: S6-GR1PxxK (xx=2.5,3,3.6,4,4.6,5,6)
Solis-1Pxxk-4G (x%x=2.5,3,2.6,4,4.6,5,6)
Firmware Version: V2F

Serial Number : Engineering Samples
Remark : Refer to test report CN20G2DH 002 for
detail.
Tested acc. to: IEC 61727:2004

IEC 62116:2014

The certificate of conformity refers to the above mentioned product. This is to certify thai the specimen

is in conformity with the assessment requirement mentioned above. This certificate doeF imply
assessmeni of ihe produciion of the produci and does noi permii the use of a T\ J-- yth, mark of
conformity. &

.

=

Cerytificati
“mgﬁ?ﬁ) *
\\Q‘

Date 27.08.2021

Weichun Li

TUV Rheinland LGA Products GmbH - TillystraRe 2 - 90431 Niirnberg




A TUVRheinland®

TUV Rheinland (China) Ltd.

Member of TUV Rheinland Group Precisely Right.
Ginlong technologies Co., Ltd. Date ¢ 27.08.2021
Zhang Kun Our ref., : LIUPHI 01

Your ref.: Z.K
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Ref : AKX Certificate of Conformity
Type of Equipment : Grid-Connected PV Inverter
Model Designation : See Certificate

Certificate No. : AK 50514285 0001
“Report No. : CN20G2DH 002

Dear Zhang Kun,

We herewith confirm that a sample of the above mentioned technical
equipment has been tested and was found to be in accordance with the
relevant requirements.

Enclosed please find your Certificate of Conformity.

We appreciate your kind support and would like to offer our
assistance and continuous services in the future.

With kind regards,
Certification Body

A

Weichun Li

—  Enclosure
B BENESEMwww. certipedia.comB |, 55T T2 RAL800 939 3668 / 400 883 130028
TUV Rheinland (China) Ltd. Unit 707, AVIC Bldg., No. 10B, tRAHIERE=FPEZI0E  Tel: (8610)6566 6660
REHNWTRSE (PE) HRLE  Central Road, East 3rd Ring  TH#EAMI07E Fax: (8610)6566 6667

Road,Chaoyang District, 4% : 100022 a-mail: info @ bj.chn.tuv.com
Beijing, 100022, P.R.China Internet: http://www.chn.tuv.com
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S5-GR3P(3-20)K

S5-GR3P3K S5-GR3P4K S5-GR3P5K
S5-GR3P12K  S5-GR3P13K  S5-GR3P15K

Max. efficiency 98.7%
String current up to 16A
Wide voltage range and low startup voltage

Supports export power control
Supports RS485, WiFi, GPRS

Scan to register on SolisCloud, supports
remote upgrade and control

S5-GR3P6K S5-GR3P8K S5-GR3POK S5-GR3P10K
S5-GR3P17K  S5-GR3P20K

P66
AFCI protection, proactively reduces fire risk

Automatic voltage stabilization technology in weak
grid conditions

Compact design, simple installation and maintenance
>150% DC/AC ratio

Supports high power modules for lower installation
costs




3 &solis

Datasheet

Input DC

Recommended max. PV power 4.5 kW 6 kW 7.5 kw 9 kw 12kW  13.5kW  15kwW 18kW  19.5kW 225kW 25.5kW 30 kW
Max. input voltage 1100V

Rated voltage 600V

Start-up voltage 180V

MPPT voltage range 160-1000 V

Max. input current 16A/16A 32A/32A

Max. short circuit current 25A/25A 50A/50A

MPPT number/Max. input strings number 2/2 2/4

Output AC

Rated output power 3kw 4 kw 5kw 6 kw 8 kw 9 kw 10 kw 12 kW 13 kW 15 kW 17 kW 20 kw
Max. apparent output power 33kVA 44kvA 55kVA 6.6kVA 88kVA 9.9kVA 11kVA 13.2kVA 143kVA 16.5kVA 18.7kVA 22kVA
Max. output power 33kW 44kw 55kw  6.6kW 88kW  9.9kw 11kw 132kw 143kw 16.5kw 18.7kw 22 kw
Rated grid voltage 3/N/PE, 220V /380V, 230V /400V

Rated grid frequency 50 Hz / 60 Hz

46A/ 6.1A/ T6A/ 91A/ 122A/ 137A/ 152A/ 182A/ 19.8A/ 228A/ 258A/ 30.4A/

s gt e tament 43A  58A  T2A  87TA  1L5A 130A 144A 17.3A 188A 2L7TA 246A  289A

Max. output current 4.7A 6.4A 79A 9.5A 12.7A 143A 159A 19.1A 20.7A 23.8A 27TA 31.8A
Power Factor >0.99 (0.8 leading - 0.8 lagging)

THDi <2%

Efficiency

Max. efficiency 98.3% 98.5% 98.6% 98.7%
EU efficiency 97.7% 97.9% 98.0% 98.1%
Protection

DC reverse-polarity protection Yes

Short circuit protection Yes

Output over current protection Yes

Surge protection Yes

Grid monitoring Yes

Anti-islanding protection Yes

Temperature protection Yes

Integrated AFCI (DC arc-fault circuit protection) Yes

Integrated DC switch Optional

General Data

Dimensions (W*H*D) 310*563*219 mm

Weight 17.8 kg 18.8 kg 20 kg
Topology Transformerless

Self consumption (night) <1W

Operating ambient temperature range -25 ~ +60°C

Relative humidity 0-100%

Ingress protection P66

Cooling concept Natural convection Intelligent redundant fan-cooling
Max. operation altitude 4000 m

G98 or G99, VDE-AR-N 4105 / VDE V 0124, EN 50549-1, VDE 0126 / UTE C 15 / VFR:2019, RD 1699 / RD 244 / UNE 206006 /

Clidhgmuzelian sindeld UNE 206007-1, CE1 0-21, C10/11, NRS 097-2-1, TOR, EIFS 2018.2, IEC 62116, IEC 61727, IEC 60068, IEC 61683, EN 50530

Safety/EMC standard IEC/EN 62109-1/-2, IEC/EN 61000-6-1/-2/-3/-4
Features

DC connection MC4 connector

AC connection Quick connection plug

Display LCD

Communication RS485, Optional: Wi-Fi, GPRS

(1) Activation required.



CERTIFICATE

of Conformity

. ®
TUVRheinland

Registration No.: AK 50514507 0001

Report No.: 50171233 006

Holder: Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Product: PV-inverter
(Grid-connected PV Inverter)

Identification: Type Designation : Solis-3PxK-4G  S5-GR3PyK
(x=5,6,8,9,10,12,15,17,20)
(y=3,4,5,6,8,9,10,12,12,15,17,20)

Serial Number : Engineering Samples
Firmware version : V18
Remark(s) : Refer to report 50171233 006 for details.

Tested acc. to: IEC 61727:2004
IEC 62116:2014

The certificate of conformity refers to the above mentioned product. This is to certify that the specimen
is in conformity with the assessment requirement mentioned above. This certificatf dgses e

assessment of the production of the product and does not permit the use of a T \Weinlaid xnark of
conformity. : :
Certf{fidation Bodyz |=
}ﬁtm},.,

Date 13.08.2021

Weichun Li

TUV Rheinland LGA Products GmbH - TillystraBe 2 - 90431 Niirnberg



A TUVRheinland®

TUV Rheinland (China) Ltd.

Member of TUV Rheinland Group Precisely Right.
Ginlong technologies Co., Ltd. Date : 13 .08.2021
Zhang Kun Our ref. : PJG 01

Your ref.: Kun Zhang
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Ref : AK Certificate of Conformity
Type of Equipment : Grid-connected PV Inverter
Model Designation : See Certificate

Certificate No. : AK 50514556 0001
Report No. : 50330358 004

Dear Zhang Kun,

We herewith confirm that a sample of the above mentioned technical
equipment has been tested and was found to be in accordance with the
relevant requirements.

Enclosed please find your Certificate of Conformity.

We appreciate your kind support and would like to offer our
assistance and continuous services in the future.

With kind regards,

Certification Body

CC: Ginlong technologies Co., Ltd.

Enclosure

R A ESwww.certipedia.comB R, BT H S HMLES00 999 3668 / 400 883 130051

TUV Rheinland (China) Ltd. Unit 707, AVIC Bldg., No. 10B, IEHHBEE=RDEII102  Tel: (8610)6566 6660
EHMNIAIRSE (DB §RAT Central Road, East 8rd Ring MR AMI0TE Fax: (8610)6566 6667
Road, Chacoyang District, Bigs: 100022 e-mail: info@bj.chn.tuv.com

Beijing, 100022, P.R.China Internet: http:///www.chn.tuv.com



Zertifikat

Certificate

y: ®
TUVRheinland

Zertifikat Nr. Certificate No. Blatt Sheer

R 50384315 0016

Ihr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Date of Issue
Qingying Cui 01-Kese-50166775 014 18.08.2021 (day/molyr)
Genehmigungsinhaber License Holder Fertigungsstitte Manufacturing Plant

Ginlong technologies Co., Ltd. Ginlong technologies Co., Ltd.

No.57 Jintong Road, Binhai,
Industrial Park,

(seafront) ,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

No.57 Jintong Rcad, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo

315712 Zhejiang

P.R. China

Priifzeichen Test Mark

Bauart geprult

Sicherheit
p ®
TUVRheinland

Regeimaiige
Produktions-
dUberwachung

WwWw.tuv.com
ID 1419049315

Gepriift nach Tested ace. to

TR S9008-0 N1 N
Ll DLV O AT

IEC 62109-2:2011
EN 62109-1:2010
EN 62109-2:2011

Zertifiziertes Produkt (Geriiteidentifikation)
(Product Identification)

Certified Product

PV-Wechselrichter (Grid-

Type Designation

Vmax PV [Vd.c.]

Isc PV [Ad.c.]

MPP Voltage Range[vVd.c.]
Max. Input Current[ad.c.]
Overvoltage Category (0OVC)

Rated Output Volt. [Va.c.]
Rated Output Freq. [Hz]
Rated Output Power [W]
Max. OQutput Curr.[Aa.c.]
Power Factor

continued on page 0017

ANLAGE (Appendix): 1.2

Dem Zertifikat liegt unsere Priif- und Zertifizierungsordnung zugrunde und es bestdtigt die Konformitit
des Produktes mit den oben genannten Standards und Prifgrundlagen. Zusatzliche Anforderungen

in Léiindern, in denen das Produkt in Verkehr gebracht werden soll, miissen zusdtzlich

betrachtet werden. Die Herstellung des zertifizierten Produktes wird iiberwacht.

This certificate is based on our Testing and Certification Regulation and states the conformity

of the product with the standards and testing requirements as indicated above. Any additional
requirements in countries where the product is going to be marketed have to be considered
additionally. The manujacturing of the certified product is subject to surveillance

TUV Rheinland LGA Products GmbH,
Tel.: +49 221 806-1371 e-mail: cent-validity@de. tuv.com

Lizenzentgelte - Einheit
License Fee - Unit

connected PV Inverter)

S5-GR3P3K S5-GR3P4K S5-GR3PSK 3
1100

25/25

160-1000

16/16

II for BV

3/N/PE, 220/380 V, 230/400 V
50/60

3000 4000 5000
4.7 6.4 7.9
[-0.80, 0.80]

Tillystrafle 2, 90431 Niirnberg

Weichun Li

Fax: +49 221 806-3935 hup://www tuv.com/safety




Zertifikat Certificate
i ®
) ) TUVRheinland
Zertifikat Nr. Certificate No. Blatt Sheet
R 50384315 0017
Ihr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Date of Issue
Qingying Cui 01-Kese-50166775 014 18.08.2021 (day/molyr)

Genehmigungsinhaber License Holder
Ginlong technologies Co

(seafront) ,
Xiangshan Ningbo

No.57 Jintong Road, Binhai,
Industrial Park,

Fertigungsstitte Manufacturing Plant
Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo

Ltd.

315712 Zhejiang

315712 Zhejiang
P.R. China

P.R. China

Gepriift nach  Tested acc. to
' IEC 621090-1:2010

Priifzeichen Test Mark

Bauari gepruit

Sicharh?il_ IEC 62109—2 :2011
Regeimaige EN 62109-1:2010
liberwachung EN 62109-2:2011

3 ®
TUVRheinland

www.tuv.com
1D 1419049315

Lizenzentgelte - Einheit
License Fee - Unit

Zertifiziertes Produkt (Geriteidentifikation)
Certified Product (Product Identification)

PV-Wechselrichter (Grid-connected PV Inverter)

as page 0016 continuation 3

Type Designation S5-GR3PAK S5-GR3PBK S5-GR3PSK

Vmax PV [Vd.c.] 1100

Isc PV [Ad.c.] 25/25

MPP Voltage Range[Vd.c.] 160-1000

Max. Input Current[Ad.c.] 16/16

Overvoltage Category (OVC) IT for BV

Rated Output Volt. [Va.c.] 3/N/PE, 220/380 Vv, 230/400 V
Rated OQutput Freq. [Hz] 50/60

Rated Output Power [W] 6000 8000 3000
Max. Output Curr.[Ra.c.] 9.5 12.7 14.3
Power Factor [-0.80, 0.80]

continued on page 0018

ANLAGE (Appendix): 1.2 - 3

Dem Zertifikat liegt unsere Prif- und Zertifizierungsordnung zugrunde und es bestitigt die Konformitdat
des Produktes mit den oben genannten Standards und Prifgrundlagen. Zusdizliche Anforderungen

in Lindern, in denen das Produkt in Verkehr gebracht werden soll, miissen zuséizlich

betrachiet werden, Die Herstellung des zertifizierten Produktes wird iiberwacht

This certificate is based on our Testing and Certification Regulation and states the conformity

of the produci with the standards and testing requirements as indicated above. Any additional
requirements in countries where the product is going to be markeled have to be considered
additionally. The manufacturing of the certified product is subject to surveillance.

TUV Rheinland LGA Products GmbH, Tillystrafie 2, 90431 Niirnberg

Tel : +49 221 806-1371 e-mail: cert-validity@de.tuv.com
Fax: +49 221 806-3935 http://www.tuv.com/safety




Zertifikat Certificate

u ®
TUVRheinland

Zertifikat Nr. Certificate No. Blatt Sheer
R 50384315 0018
Thr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Date of Issue
Qingying Cui 01-Kese-50166775 014 18.08.2021 (day/mol/yr)
Genehmigungsinhaber License Holder Fertigungsstitte Manufacturing Plant
Ginlong technologies Co., Ltd. Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai, No.57 Jintong Road, Binhai,
(seafront), Industrial Park, (seafront), Industrial Park,
Xiangshan Ningbo Xiangshan Ningbo
315712 Zhejiang 315712 Zhejiang
P.R. China P.R. China
Priifzeichen Test Mark Gepriift nach Tested acc. to

Bauart geprift | IEC 62103‘1 .2010

Sicherheit IEC 62109-2:2011

idorbel g EN 62109-1:2010

L e Ubsrwschung EN 62109-2:2011
TUVRheinland

ID 1419049315
Zertifiziertes Produkt (Geriteidentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification) License Fee - Unit
PV-Wechselrichter (Grid-connected PV Inverter)
as page 0017 continuation 2
Type Designation : S5-GR3P10K 85-GR3P12K
Vmax PV [vd.c.] : 1100
Isc PV [Ad.c.] : 25725 50/50
MPP Voltage Range [Vd.c.] : 160-1000
Max. Input Current[Ad.c.] : 16/16 32/32
Overveoltage Category (OVC) : II for PV
Rated Output Volt.[Va.c.] : 3/N/PE, 220/380 V, 230/400 V
Rated Output Freq. [Hz] : 50/60
Rated OQutput Power [W] : 10000 12000
Max. Qutput Curr. [Aa.c.] : 15.9 18T
Power Factor : [-0.80, 0.80]

continued on page 0019

ANLAGE (Appendix): 1.2

Dem Zertifikat liegt unsere Priif- und Zertifizierungsordnung zugrunde und es bestatigt die Konformitat
des Produktes mit den oben genannten Standards und Prifgrundlagen. Zusdtzliche Anforderungen

in Landern, in denen das Produkt in Verkehr gebracht werden soll, miissen zusdtzlich

betrachtet werden., Die Herstellung des zertifizierten Produktes wird tiberwacht.

This certificate is based on our Testing and Certification Regulation and states the conformity

of the product with the standards and testing requirements as indicated above. Any additional
requirements in countries where the product is going to be marketed have to be considered
additionally. The manufacturing of the certified product is subject to surveillance.

TUV Rheinland LGA Products GmbH, TillystraBe 2, 90431 Niirnberg

Tel- +49 221 806-1371  e-mail: cent-validity@de.tuv.com Weichun Li
Fax: +49 221 806-3935 http.//www.tuv.com/safety




Zertifikat Certificate
TUVRheinland

Zertifikat Nr.  Certificate No. Blatt Sheer
R 50384315 00195
Ihr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Date of Issue
Qingying Cui 01-Kese-50166775 014 18.08.2021 (day/molyr)
Genehmigungsinhaber License Holder Fertigungsstitte Manufacturing Plant
Ginlong technologies Co., Ltd. Ginlong technclogies Co., Ltd.
No.57 Jintong Road, Binhai, No.57 Jintong Road, Binhai,
(seafront), Industrial Park, (seafront), Industrial Park,
Xiangshan Ningbo Xiangshan Ningbo
315712 Zhejiang 315712 Zhejiang
P.R. China P.R. China
Priifzeichen Test Mark Gepriift nach Tested acc. to

Bauari gepruit i IEC 62109‘1 .2019

Sicherheit IEC 62109-2:2011

itk g EN 62109-1:2010

aberwachun o

TeuB e achung EN 621098-2:2011

WWw.Tuv.com

1D 1419045315
Zertifiziertes Produkt (Geriiteidentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification) License Fee - Unit

PV-Wechselrichter (Grid-connected PV Inverter)

as page 0018 continuation 2
Type Designation : 85-GR3P13K §S55-GR3P15K

Vmax PV [Vd.c.] : 1100

Isc PV [(Ad.c.] : 50/50

MPP Voltage Range([Vd.c.] : 160-1000

Max. Input Current[Ad.c.] : 32/32

Overvoltage Category (0OVC) : ITI for PV

Rated Output Velt.[Va.c.] : 3/N/PE, 220/380 V, 230/400 V
Rated Output Freq. [Hz] : 50/60

Rated Output Power [W] : 13000 15000

Max. OQutput Curr. [Ra.c.] s 23.8

Power Factor : [-0.80, 0.80]

continued on page 0020

ANLAGE (Appendix): 1.2 _——

Dem Zertifikat liegt unsere Priif- und Zertifizierungsordnung zugrunde und es bestdtigt die Konformitdt
des Produktes mit den oben genannten Standards und Priifgrundlagen. Zusdtzliche Anforderungen

in Lindern, in denen das Produkt in Verkehr gebracht werden soll, miissen zusétzlich

betrachtet werden. Die Herstellung des zertifizierten Produktes wird iiberwacht.

This certificate is based on our Testing and Certification Regulation and states the conformity

of the product with the standards and testing requirements as indicated above. Any additional
requirements in countries where the product is going iv be marketed have to be considered
additionally, The manufacturing of the ceriified product is subject to surveillance.

TUV Rheinland LGA Products GmbH, Tillystrafie 2, 90431 Niirnberg

Tel.: +49 221 806-1371 e-mail: cert-validity@de tuv.com
Fax: +49 221 806-3935 http://www tuv.com/safety

Weichun Li




. ®
TUVRheinland

.

Zertifikat Certificate
Zertifikat Nr.  Certificate No. Blatt Sheet
R 50384315 0020

Ihr Zeichen Client Reference
Qingying Cui

Unser Zeichen Our Reference
0l-Kese-50166775 014

Ausstellungsdatum  Date of Issue
18.08.2021 (day/mo/yr)

Genehmigungsinhaber License Holder
Ginlong technologies Co., Ltd.
No.57 Jinteng Reoad, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo

315712 Zhejiang

P.R. China

Fertigungsstiitte Manufacturing Plant
Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo

315712 Zhejiang

P.R. China

Priifzeichen Test Mark

VAN

TﬂVRhsinlaﬁﬁd

Bauari geprufl Al
Sicherheit

RepelmaBige
Produktiens-

Gberwachung

www.tuv.com
1D 1415045315

Gepriift nach Tested ace. to

THA oA nA0_ A
UaoadUuid =4 . aUdy

IEC 62109-2:2011
EN 621095-1:2010
EN 621059-2:2011

AN A

Zertifiziertes Produkt (Geriiteidentifikation)
Certified Product (Product Identification)

Lizenzentgelte - Einheit
License Fee - Unit

PV-Wechselrichter (Grid-connected PV Inverter)

as page 0019 continuation 2
Type Designation S5-GR3P17K 85-GR3P20K

Vmax PV [vd.c.] 1100

Isc PV [Ad.c.] 50/50

MPP Voltage Range[Vd.c.] 160-1000

Max. Input Current([Ad.c.] 32/32

Overvoltage Category (0OVC) IT for BV

Rated Qutput Veolt.[Va.c.] 3/N/PE, 220/380 V, 230/400 V

Rated Output Freq. [Hz] 50/60

Rated Output Power [W] 17000 20000

Max. Output Curr. [Aa.c.] 27 31.8

Power Factor [-0.80, 0.80]

continued on page 0021

ANLAGE (Appendix): 1.2 >

Dem Zertifikat liegt unsere Priif- und Zertifizierungsordnung zugrunde und es bestitigt die Konformitit
des Produktes mit den oben genannten Standards und Priifgrundlagen. Zusdtzliche Anforderungen

in Léndern, in denen das Produkt in Verkehr gebracht werden soll, miissen zusdtzlich

betrachtet werden. Die Herstellung des zertifizierten Produktes wird diberwacht,

This certificate is based on our Testing and Certification Regulation and states the conformity

of the product with the standards and testing requirements as indicated above. Any additional
requirements in couniries where the product is going to be marketed have to be considered
additionally, The mamfacturing of the certified product is subject to surveillance.

TUV Rheinland LGA Products GmbH, Tillystrafie 2, 90431 Niirnberg

Tel: +49 221 806-1371 e-mail: cert-vahdity@de. tuv.com
Fax: +49 221 806-3935 htip://www tuv.com/safety

Weichun Li




Zertifikat Certificate
TUVRheima?d

Zertifikat Nr.  Certificate No. Blatt Sheer

R 50384315 0021

Thr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Date of Issue
Qingying Cui 01-Kese-50166775 014 18.08.2021 (day/mo/yr)
Genehmigungsinhaber License Holder Fertigungsstiitte Manufacturing Plant

Ginlong technologies Co., Ltd. Ginlong technclogies Co., Ltd.
No.57 Jintong Road, Binhai, No.57 Jintong Rcoad, Binhai,
(seafront), Industrial Park, (seafront), Industrial Park,
Xiangshan Ningbo Xiangshan Ningbo

315712 Zhejiang 315712 Zhejiang

P.R. China P.R. China

Priifzeichen Test Mark Gepriift nach  Tested acc. to

e Bauarl gepruit IEC 62109 1:20310
Sicherheit IEC 62109-2:2011
i i EN 62109-1:2010
. ® liberwachung EN 62109-2:2011
TUVRheinland
1D 141904315
Zertifiziertes Produkt (Geriteidentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification) License Fee - Unit

PV-Wechselrichter (Grid-connected PV Inverter)

as page 0020 continuation 3

Type Designation : S5-GR3P5K-AU SS5-GR3P6K-AU S5-GR3IPBK-AU

Vmax PV [Vd.c.] : 1100

Isc PV [Ad.c.] : 50/25 50/25 50/50
MPP Voltage Range([Vd.c.] : 160-1000

Max. Input Current[Ad.c.] : 32/16 32/16 32/32
Overvoltage Category (OVC) : II for BV

Rated Output Velt.[Va.c.] : 3/N/PE, 230/400 V

Rated Qutput Freg. [Hz] i 50

Rated Output Power [W] : 5000 6000 8000
Max. CQutput Curr. [Ra.c.] i A< 8.5 12.7
Power Factor : [-0.80, 0.80])

continued on page 0022

ANLAGE (Appendix): 1.2 = = g

Dem Zertifikat liegt unsere Prif- und Zertifizierungsordnung zugrunde und es bestdtigt die Konformitat
des Produktes mit den oben genannten Standards und Priifgrundlagen. Zusdtzliche Anforderungen

in Lindern, in denen das Produkt in Verkehr gebracht werden soll, miissen zusdtzlich

betrachtet werden. Die Herstellung des zertifizierten Produktes wird iiberwacht.

This certificate is based on our Testing and Certification Regulation and states the conformity

of the product with the standards and testing requirements as indicated above. Any additional
requirements in countries where the product is going to be marketed have to be considered
additionally. The manufacturing of the certified product is subject to surveillance.

TUV Rheinland LGA Products GmbH, TillystraBe 2, 90431 Niirnberg

Tel: +49 221 806-1371 e-mail: cert-validity@de.tuv.com
Fax: +49 221 806-3935 http://www.tuv.com/safety




Zertifikat

Zertifikat Nr. Certificate No.
R 50384315

Certificate

TUVRheinland

Blatt Sheet

Ihr Zeichen Client Reference
Qingying Cui

0022
Unser Zeichen Our Reference Ausstellungsdatum  Date of Issue
0l-Kese-50166775 014 18.08.2021 (day/mo/yr)

Genehmigungsinhaber License Holder
Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
Industrial Park,

(seafront},
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Fertigungsstitte Manufacturing Plant
Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo

315712 Zhejiang

P.R. China

Priifzeichen Test Mark

L

Bauart geproft
Sicherheit
RagelmaBige
Produktions-
dberwachung

TOVRheinland

ZERTIFIZIERT www.tuv.com

ID 1418049315

Gepriift nach Tested ace. to
IEC 62105-1:2010
IEC 62108-2:2011
EN 62109-1:2010
EN 6210%-2:2011

Zertifiziertes Produkt (Geriteidentifikation)

Certified Product (Product Iden

PV-Wechselrichter (Gri

as page 0021 continuation
Type Designation

Vmax PV [Vd.c.]

Isc PV [Ad.c.]

MEP Voltage Range([Vd.c.]
Max. Input Current([Ad.c.]
Overvoltage Category (0OVC)

Rated Output Volt. [Va.c.]
Rated Output Freq. [HEz]
Rated Qutput Power [W]
Max. Output Curr. [Aa.c.]
Power Factor

continued on page 0023

ANLAGE (Appendix): 1

Dem Zertifikat liegt unsere Priif- und Zertifizierungsordnung zugrunde und es bestdtigt die Kenformitdt
des Produktes mit den oben genannten Standards und Prifgrundlagen. Zusatzliche Anforderungen

in Liindern, in denen das Produkt in Verkehr gebracht werden soll, miissen zusdtzlich

betrachtet werden. Die Herstellung des zertifizierten Produktes wird uberwacht.

This certificate is based on our Testing and Certification Regulation and states the conformity

of the product with the standards and testing requirements as indicated above, Any additional
requirements in countries where the product is going to be marketed have to be considered
additionally. The manufacturing of the certified product is subject to surveillance.

TUV Rheinland LGA Products GmbH, Tillystrafie 2, 90431 Niirnberg
Tel.: +49 221 806-1371 e-mail: cert-validity@de.tuv.com

5

Lizenzentgelte - Einheit
tification) License Fee - Unit

d-connected PV Inverter)

S5-GR3PSK-AU S5-GR3P10K-AU

1100
50/50
160-1000
32/32

II for PV
3/N/PE, 230/400 V
50

8000 10000
14 .3 15.9
[-0.80, 0.80]

Weichun Li

Fax: +49 221 806-3935 http://www tuv.com/safety




Zertifikat Certificate

TUVRheinland

Zertifikat Nr. Certificate No. Blatt Sheet
R 50384315 0023
Ihr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Date of Issue
Qingying Cui 01-Kese-50166775 014 18.08.2021 (day/mo/yr)
Genehmigungsinhaber License Holder Fertigungsstitte Manufacturing Plant
Ginlong technocleogies Ce., Ltd. Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai, No.57 Jintong Road, Binhai,
(seafront), Industrial Park, (seafront), Industrial Park,
Xiangshan Ningbo Xiangshan Ningbo
315712 Zhejiang 315712 Zhejiang
P.R. China P.R. China
Priifzeichen Test Mark Gepriift nach Tested acc. to
Bauart gepruft [ IEC 62109—1.2010
Sicherheit IEC 62109-2:2011
ol s EN 62109-1:2010
; . @]y Oberwachung EN 62105-2:2011
TUVRheinland
ID 1419049315
Zertifiziertes Produkt (Geriiteidentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification) License Fee - Unit

PV-Wechselrichter (Grid-connected PV Inverter)

as page 0022 continuation 3

Type Designation: S5-GR3PS5K-LV S5-GR3P6K-LV S5-GR3P10K-LV

Vmax PV [Vd.c.] : 1100

Isc PV [Ad.c.] i 25/2%5 25/25 50/50
MPF Voltage Range[vd.c.] : 160-500

Max. Input Current[Ad.c.] : 16/16 16/16 32/32
Overvoltage Category (QVC) : II for BV

Rated Output Volt.([Va.c.] : 3/N/PE, 208/220/240 V
Rated OQutput Freq. [Hz] : 50/60

Rated Qutput Power [W] : 5000 6000 10000
Max. Qutput Curr. [Ra.c.] : 14.4 16.7 28.8
Power Factor : [-0.80, 0.80]

continued on page 0024

ANLAGE (Appendix): 1.2 - - =

Dem Zertifikat liegt unsere Priif- und Zertifizierungsordnung zugrunde und es bestarigt die Konformitdt
des Produktes mit den oben genannten Standards und Priifgrundiagen. Zusdizliche Anforderungen

in Lédndern, in denen das Produkt in Verkehr gebracht werden soll, miissen zusdtzlich

betrachiet werden. Die Hersiellung des zertifizierten Produktes wird iiberwacht

This certificate is based on our Testing and Certification Regulation and states the conformity

of the product with the standards and testing requirements as indicated above. Any additional
requirements in countries where the product is going to be marketed have to be considered
additionally. The manufacturing of the certified product is subject lo surveiliance.

TUV Rheinland LGA Products GmbH, TillystraBe 2, 90431 Niirnberg

Tel.: +49 221 806-1371 e-mail: cert-validity(@de.tuv.com
Fax: +49 221 806-3935 htip://www tuv com/safety

Weichun Li




Zertifikat Certificate
7 ®
TUVRheinland
Zertifikat Nr. Certificate No. Blatt Sheer
R 50384315 0024
Ihr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Date of Issue
Qingying Cui 01-Kese-50166775 014 18.08.2021 (day/mo/yr)

Genehmigungsinhaber License Holder

Ginlong technologies Co., Ltd.
No.57 Jintong Reoad, Binhai,
Industrial Park,

(seafront) ,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Fertigungsstitte Manufacturing Plant
Ginlong technolcogies Co., Ltd.
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo

315712 Zhejiang

P.R. China

Priifzeichen Test Mark

VAN

Bauart geprult
Sicherheit
RegelméBige
Produktions-
uberwachung

TUVRheinland

WWW.tUV.COm
ID 1419043315

Gepriift nach  Tested acc. to

THA FATAO_ T . AN N
Ll UadlWVWI T A AU

IEC 62109-2:2011
EN 62109-1:2010
EN 62109-2:2011

Zertifiziertes Produkt (Geriiteidentifikation)
(Product Identification)

Certified Product

PV-Wechselrichter (Grid-

as page 0023 continuation
Type Designation

Vmax PV [Vd.c.]

Isc PV [Ad.c.]

MPP Voltage Range[Vd.c.]
Max. Input Current[Ad.c.]
Overvoltage Category (OVC)

Rated Output Volt.[Va.c.]
Rated Output Freqg. [Hz]
Rated Output Power [W]
Max. OQutput Curr.[Aa.c.]
Power Factor

continued on page 0025

ANLAGE (Appendix): 1.2

Dem Zertifikat liegt unsere Priif- und Zertifizierungsordnung zugrunde und es bestatigt die Konformitat
des Produktes mit den oben genannten Standards und Priiffgrundlagen. Zusdrzliche Anforderungen

in Landern, in denen das Produkt in Verkehr gebracht werden soll, miissen zusdizlich

betrachtet werden. Die Herstellung des zertifizierten Produktes wird uberwacht.

This certificate is based on our Testing and Certification Regulation and states the conformity

of the product with the standards and testing requirements as indicated above, Any additional
requirements in countries where the product is going to be marketed have to be considered
additionally. The manufacturing of the certified product is subject to surveillance

TUV Rheinland LGA Products GmbH,
Tel.: 49 221 806-1371 e-mail: cert-validity@de tuv.com

Lizenzentgelte - Einheit
License Fee - Unit

connected PV Inverter)

2
S85-GR3PBK-BE 85-GR3P10K-BE
1100
50/50
160-1000
32/32
IT for PV
3/N/PE, 230/400 V
50
8000 10000
12.7 15 .8
[-0.80, 0.80]
2

Tillystrafle 2, 90431 Niirnberg

Weichun Li

Fax: +49 221 806-3935 htp://www tuv.com/safety




Zertifikat Certificate
TUVRheinla'r‘?d

Zertifikat Nr. Certificate No. Blatt Sheet
R 50384315 0025
Ihr Zeichen Client Reference Unser Zeichen Qur Reference Ausstellungsdatum  Date of Issue
Qingying Cui 01-Kese-50166775 014 18.08.2021 (day/molyr)
Genehmigungsinhaber License Holder Fertigungsstitte Manufacturing Plant
Ginlong technologies Co., Ltd. Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai, No.57 Jintong Road, Binhai,
(seafront), Industrial Park, (seafront), Industrial Park,
Xiangshan Ningbo Xiangshan Ningbo
315712 Zhejiang 315712 Zhejiang
P.R. China P.R. China
Priifzeichen Test Mark Gepriift nach  Tested acc. to

e IEC 6€2209-1:2810

Bauarl geprait

Sicherheit IEC 62109-2:2011
e EN 62109-1:2010
Gbsrwachung EN 62109-2:2011

% ®
TUVRheinland

www.tuv.com

ID 1419049315
Zertifiziertes Produkt (Geriteidentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification) License Fee - Unit

PV-Wechselrichter (Grid-connected PV Inverter)

as page 0024 continuation

Protective Class v Class I

Ingress Protection (IP) : IP66

Pollution Degree (PD) : PD3

Operating Temperature [°C]: -25 to 60 (> 45 derating)
Type of Inverter : Non-isolated

Remark(s) :

The installaticon has to be carried out according to the
attached installation instruction.

Any additional reguirements in countries where the product
is going to be marketed have to be considered additionally.

ANLAGE (Appendix): 1.2

Dem Zertifikat liegt unsere Priif- und Zertifizierungsordnung zugrunde und es bestétigt die Konformitit
des Produktes mit den oben genannten Standards und Priifgrundlagen. Zusdizliche Anforderungen

in Léandern, in denen das Produkt in Verkehr gebracht werden soll, miissen zusdtzlich

betrachtet werden. Die Hersiellung des zertifizierten Produktes wird tiberwacht.

This certificate is based on our Testing and Certification Regulation and states the conformity

of the product with the standards and testing requirements as indicated above. Any additional
requirements in countries where the product is going to be marketed have to be considered
additionally, The manufacturing of the certified product is subject to surveillance.

TUV Rheinland LGA Products GmbH, TillystraBe 2, 90431 Niirnberg

Tel.: +49 221 8§06-1371 e-mail: cert-validity@de.tuv.com Weichun Li
Fax: +49 221 806-3935 hutp://www tuv com/safety




Solis3P 4G Three Phase Inverter

Solis 4G Three Phase Range
160V-850V MPPT voltage range-ultra low startup
Dual MPPT design with precise MPPT algorithm

vV Vv VY

v

THDIi<1.5%, low harmonic distortion against grid

» Over 98.7% Max.efficiency

» RS485, WiFi/LAN/GPRS (optional) interface

» Multiple protections levels

» WiFi monitoring available-iphone and android app available

» 5 years standard warranty, 20 years optional upgrade

Model:
220V Solis-3P5K-4G-LV ~ Solis-3P6K-4G-LV

400V Solis—3P5K-4G Solis-3P6K-4G  Solis—3P8K-4G

Solis-3P9K-4G Solis-3P10K-4G
Features:

160-850 AF WiFi/GPRSH 0

Real time

Cl
MPPT voltage Optional

el monitoring




Datasheet

_ Solis-3P5K-4G-LV Solis-3P6K-4G-LV Solis-3P5K-4G Solis-3P6K-4G Solis-3P8K-4G Solis-3P9K-4G Solis-3P10K-4G
PV

Energy Source

Max. DC input power(kW) 6 7.2 6 7.2 9.6 10.8 12
Max. DC input voltage(V) 1000
Start-up voltage(V) 180
MPPT voltage range(V) 160-500 160-850
Max. input current per MPPT(A/B) 11A+11A
MPPT number/Max input strings number 2/2
[opasai
Rated output power(kW) 5 6 5 6 8 9 10
Max. apparent output power(kVA) 5.5 6.6 5.5 6.6 8.8 9.9 11
Max. output power(kW) 58 6.6 5.5 6.6 8.8 9.9 11
Rated grid voltage(V,,) 208/220/240 400
Rated grid frequency(Hz) 50/60
Operation phase Three
Rated grid output current@400V 13.1 15.7 7.2 8.7 11.5 13.0 14.4
Max. output current(A) 14.4 16.7 7.9 9.5 12.7 14.3 15.9
Power Factor (at rated output power) 0.8 leading ... 0.8 lagging
THDi <1.5%
DC injection current <0.5%In
Grid frequency range(Hz) 47-52 or 57-62
N
Max.efficiency 98.0% 98.3% 98.7%
EU efficiency 97.5% 97.8% 98.1%
MPPT efficiency >99.5%
N
DC reverse-polarity protection Yes
Short circuit protection Yes
Output over current protection Yes
Output over voltage protection Yes
Insulation resistance monitoring Yes
Residual current detection Yes
Surge protection Yes
Islanding protection Yes
Temperature protection Yes
Integrated DC switch Optional
Comenoee—
Dimensions(mm) 310W*538H*158D
Weight(kg) 14.1 13.6 14.1
Topology Transformerless
Self consumption (night) <1W(Night)
Operating ambient temperature range -25~60°C
Ingress protection IP65
Noise emission{typical} <30dBA
Cooling concept Natural convection
Max.operation altitude 4000m
Designed lifetime >20 years
Grid connection standard En50438, G59/3, AS4777, VDE0126-1-1, IEC61727
Relative humidity 0~100%
Safety/EMC standard IEC62109-1/-2, AS3100
N
DC connection MC-4 mateable
AC connection Terminal connectors
Display LCD,2x20 Z.
Communication connections 4 pins RS485 connector

Warranty 5 years standard (extend to 20 years)
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Solis3P 4G Three Phase Inverter {¥solis

Solis 4G Three Phase Range
160V-850V MPPT voltage range-ultra low startup
Dual MPPT design with precise MPPT algorithm

vV Vv VY

v

THDIi<1.5%, low harmonic distortion against grid
» Over 98.7% Max.efficiency

» RS485, WiFi/LAN/GPRS (optional) interface

» Multiple protections levels

» WiFi monitoring available-iphone and android app available

» 5 years standard warranty, 20 years optional upgrade

Model:

2720V Solis-3P10K-4G-LV
400V Solis—3P12K-4G  Solis-3P15K-4G  Solis-3P17K-4G

Solis-3P20K-4G
Features:

AFCl  BWIFI/GPRSI g

App Store

4B Available on the Android

Real time

Cl
Optional monitoring




Datasheet

_ Solis-3P10K-4G-LV Solis-3P12K-4G Solis-3P15K-4G Solis-3P17K-4G Solis-3P20K-4G
PV

Energy Source

Max. DC input power(kW) 12 14.5 18 20.4 24
Max. DC input voltage(V) 1000
Start-up voltage(V) 180
MPPT voltage range(V) 160-500 160-850
Max. input current per MPPT(A/B) 22A+22A
MPPT number/Max input strings number 2/4
oo~
Rated output power(kW) 10 12 15 17 20
Max. apparent output power(kVA) 11 13.2 16.5 18.7 22
Max. output power(kW) 11 13.2 16.5 18.7 22
Rated grid voltage(V,,) 208/220/240 400
Rated grid frequency(Hz) 50/60
Operation phase Three
Rated grid output current@400V 26.2 17.3 21.7 24.6 28.9
Max. output current(A) 28.8 19.1 23.8 27 31.8
Power Factor (at rated output power) 0.8 leading ... 0.8 lagging
THDi <1.5%
DC injection current(mA) <0.5%In
Grid frequency range(Hz) 47-52 or 57-62
I
Max.efficiency 98.0% 98.7%
EU efficiency 97.5% 98.1%
MPPT efficiency >99.5%
o
DC reverse-polarity protection Yes
Short circuit protection Yes
Output over current protection Yes
Output over voltage protection Yes
Insulation resistance monitoring Yes
Residual current detection Yes
Surge protection Yes
Islanding protection Yes
Temperature protection Yes
Integrated DC switch Optional
 Geoertpota | |
Dimensions(mm) 310W*563H*219D
Weight(kg) 19.8 18.9 19.8
Topology Transformerless
Self consumption (night) <1W(Night)
Operating ambient temperature range -25°C~60°C
Ingress protection P65
Noise emission{typical} <30dBA
Cooling concept Intelligent redundant fan-cooling
Max.operation altitude 4000m
Designed lifetime >20 years
Grid connection standard En50438, G59/3, AS4777, VDE0126-1-1, IEC61727
Relative humidity 0~100%
Safety/EMC standard IEC62109-1/-2, AS3100
S
DC connection MC-4 mateable
AC connection Terminal connectors
Display LCD,2x20 Z.
Communication connections 4 pins RS485 connector

Warranty 5 years standard (extend to 20 years)



el

Solis Three PV Inverter

Three phase output

Over 98.8% Max. effciency

200V- 1000V input voltage range

7.0" LCD color screen display

Four MPPT design with precise MPPT algorithm
Compact and light design, easy installation
IP65 rated for outdoor installation

RS485, WiFi/GPRS (optional) interface
Anti-resonance, single transformer can connect

vV V. Y YV vV vV v VvV

6M+ in parallel

v

WiFi and monitoring app available
» 5 years standard warranty, 20 years optional upgrade

Model:

220V Solis-15K-LV  Solis-20K-LV
400V Solis-20K Solis-25K Solis-30K Solis-33K
480V Solis-36K-HV  Solis—40K-HV

Features:

Fanless WiFi/GPRS g i

App Store

Real time

Cooling
Concept

I'AIAvmlanleunme Android
W'App Store

monitoring




Datasheet

Energy Source PV
I
Max. DC input power(kW) 18 24 24 30 36 40 43 48
Max. DC input voltage(V) 1000
Start-up voltage(V) 350
MPPT voltage range(V) 200-800
Max. input current per MPPT(A/B/C/D) 20A+20A 18A+18A+18A+18A
MPPT number/Max input strings number 214 4/8
Rated output power(kW) 15 20 20 25 30 33 36 40
Max. apparent output power(kVA) 15 20 22 27.5 33 33 40 44
Max. output power(kW) 15 20 22 27.5 33 33 40 44
Rated grid voltage(V,,) 220 400 480
Rated grid frequency(Hz) 50/60
Operation phase Three
Rated grid output current@400V 39.4 52.5 28.7 36.1 43.3 47.8 43.3 48.1
Max. output current(A) 39.4 52.5 3313 41.7 50 50 47.8 53
Power Factor (at rated output power) 0.8 leading ... 0.8 lagging
THDi <3%
DC injection current(mA) <0.5%In
Grid frequency range(Hz) 47-52 or 57-62
T
Max.efficiency 97.0% 98.6% 98.7% 98.8%
EU efficiency 96.5% 98.3% 98.3% 98.4%
MPPT efficiency >99.9%
I
DC reverse-polarity protection Yes
Short circuit protection Yes
Output over current protection Yes
Output over voltage protection Yes
Insulation resistance monitoring Yes
Residual current detection Yes
Surge protection Yes
Islanding protection Yes
Temperature protection Yes
Integrated DC switch Optional
I
Dimensions(mm) 530W*700H*356.5D
Weight(kg) 58.2 57.2 58.2
Topology Transformerless
Self consumption (night) <1W(Night)
Operating ambient temperature range -25~60°C
Ingress protection IP65
Noise emission{typical} <30dBA
Cooling concept Natural convection
Max.operation altitude 4000m
Designed lifetime >20 years
Grid connection standard EN50438, G59/3, AS4777, VDE0126-1-1, IEC61727
Relative humidity 0~100%
Safety/EMC standard IEC62109-1/-2, AS3100, EN61000-6-1, EN61000-6-3
(e ——
DC connection MC-4 mateable
AC connection Terminal connectors
Display 7.0"LCD color screen display
Communication connections 4 pins RS485 connector, 2 RJ45 connector
Warranty 5 years standard (extend to 20 years)
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Solis-(40-60)K, Solis-(50-70)K-HV




$%solis

Datasheet

Model Name Solis-40K Solis-50K Solis-50K-HV Solis-60K-HV Solis-60K-4G Solis-70K-HV-4G

Input DC

Max. input power
Max. input voltage
Rated voltage
Start-up voltage
MPPT voltage range
Max. input current

Max. Short Circuit current

MPPT number/Max. input strings number

Output AC
Rated output power
Max. apparent output power

Max. output power
Rated grid voltage

Rated grid frequency
Rated grid output current
Max. output current
Power Factor

THDi

Efficiency

Max. efficiency

EU efficiency

Protection

DC reverse-polarity protection
Short circuit protection
Output over current protection
Surge protection (DC/AC)
Grid monitoring
Anti-Islanding protection
Temperature protection
Integrated DC switch
General Data

Dimensions (W*H*D)
Weight

Topology

Self consumption

Operating ambient temperature range

Relative humidity

Ingress protection
Cooling concept

Max. operation altitude
Grid connection standard

Safety/EMC standard
Features

DC connection

AC connection
Display

Communication

48kW 60kW 60kW 72kW 72kW 84kw
1100V
600V 600V 720V 720V 600V 720V
200V
200-1000V
4*22A 4*28.5A 4*22A 4*28.5A
4*343A 4*44 5A 4*34.3A 4*44.5A
4/8 4/12 4/8 4/12
40kW 50kW 50kW 60kW 60kW 70kW
44KVA 55kVA 55kVA 66kVA 66kVA 7TkVA
44KW 55KW 55kKW 66KW 66KW TTKW
3/N/PE, 220/380V, 230/400V 3/PE, 480V 3/N/PE, 3/PE, 480V
220/380V, 230/400V
50Hz/60Hz
60.8A/58A 76.0A/72.2A 60.2A 72.2A 91.2A/86.6A 84.2A
66.9A 83.3A 66.2A 80A 100A 92.6A

>0.99 (Adjustable from 0.8 leading to 0.8 lagging)
<3%

98.8% 99.0% 99.0%
98.4% 98.7% 98.5%

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Optional

630mm*700mm*357mm
61kg 63kg 61kg 63kg
Transformerless
<1W (Night)
-25~60°C
0~100%
IP65

Intelligent

N e e Natural convection

Natural convection Intelligent redundant fan-cooling

4000m

VDE-AR-N 4105, VDE V 0124, VDE V 0126-1-1, UTE C15-712-1, NRS 097-1-2, G98, G99,
EN 50549-1/-2, RD 1699, UNE 206006, UNE 206007-1, IEC61727, DEWA

IEC 62109-1/-2, IEC62116, EN 61000-6-2/-4

MC4
OT Terminal connectors
LCD, 2x20 Z.
RS485; WiFi/GPRS (optional)



Certificate Number:  AZ 69023047 Page: 0001 TUVRheinland

CERTIFICATE OF SUITABILITY

Autharised marking: TUVO23D47E

This is to certify that TUV Rheinfand Ausiralia Pty Ltd as accredited by JAS-ANZ in
accordance with ISQVYIEC Guide 65 has examined for compliance with certification standards,
the electrical equipment described hereunder and autharises the certificate holder fo affix the
above menlioned mark to products of the same lype; or the Regulatory Compliance Mark
(RCM) provided that the requirements of all relevant parts of AS/INZS 4417 applicable to the
article are fulfiffed

CERTIFICATE HOLDER: MNingbo Ginkong technologies
Co., Ld,
Mo.57 Jintong Road, Bmhai,
{seafront), Industrial Park,
Xiangshan Ningbo, Zhajiang 315712

F. R. China
DESCRIPTION OF EQUIPMENT
Declared class: Non-declared
Product: Grid-Connected PV Inverer
Trade Name | Manufacturer: Sniong
Model Number: Solis-IPEK-4G-AL; Solis-IPEK-4G-Al; Solls-2P 8K -4G-AL:

Solis-3P9K-4G-Al, Sols-IP10K-4G-AU; Solis-3P12K-4G;
Solig-3P15K-4G; Sols-3P17K-4G; Solis-3P20K-4G.

Ratings: (Ratings info reder to COMTINIATION SHEET 1-2).

Standard: ASINEE ATTT 222015
IEC 62109-1:2010
EC 62109-2:2011

Issue Dabe: 02052018 JAS-ANZ
Expiry Date: 0211072023 - : G_
[ L o | |

Signed for and on behalf of TUV Rheinland Australia Pty Ltd f

i A M ZATOH DA

Aol i AL O e Sl

Bilty Chu

TUW Prstilass Aiceraa Py Lis
185 Diregiasty Aoad, Huzsltas Wi WG 081
Prodiai: 21 | 300150 1408

Ensl carilestcniau o oo
Wbt A @i Ris iog:




. ; 3]
Certificate Number: A7 69023047  Page: 0002 JEVSsinishy

CERTIFICATE OF SUITABILITY

Authorised marking: TUVD23047E
CONTINUATION SHEET 1

DESCRIPTION OF EQUIPMENT
Ratings Informaton:

Faor all models:

Crubtput voitaga: 2304000 e c., AMIPE, 50/60Hz, three-phass;
CGlass |, IPE5, POE3, Transformerass;

Operaling Temp.: -25°C to 60°C {>45"C darating);
Dveroltage Category (OVE) for AC cutput: NI

Maximum input voltage: 1000V d.c., Independent MPPT: 2;
MPPT Voltage: 160-850Vd.c.;

Cwvervoltage Categony (OVC) for PV outpul;-il.

For model Solis-3F5K-4G-AL:
Input Imax: 22+11A, l{5.c.) mput 24 3+17.2Ad.c,;
Output; Pre 5000V, Apparent Powar: S500VA . Imax: 7.94.

For model Solis-3PGK-dG-ALL:
Input: Imax: 22+11A, {5.c.) mput 34.3+17.20d c;
Custput: Pre BO00W, Apparent Powar: BEOOWVA, Imax: 584

For model Solis-3PBK-4G-AL-
Input: Imax: 224224, I{s.c.) input: 34.3434.3Ad.c.;
Output: Pri: BODOW, Apparent Powar: BEDOVA, Imax: 12.7A.

For model Solis-3PoK-4G-AL):
Inpul: Imax: 22+224, l(a.c.) npui: 34.3+34.38d c.;
Chutpait: P B000W, Apparant Powsar: S800VA . Imax: 14 28

Issue Date: 021012018

Expiry Date: 0211072023 e s
Signed for and on behalf of TUV Rhainland Australia Pty Ltd G-

et ™ s, W, ZIETO40444
P L e T P

TUV_Rhainiand Aaatrady Piy Lid 1
1] Crusghearty Bond, Mesivizerg Wt vIC 2K Billy Chu
Phose o613 i 140

Hnpr pectboplindTa: Su oo
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Certificate Number:  AZ 60023047  Page: 0003 TUVRheinland

CERTIFICATE OF SUITABILITY

Authorised marking: TUNMD23047E

CONTINUATION SHEET 2

DESCRIPTION OF EQUIPMENT
Ratings information;

For model Sclis-3P10K-4G-AL:
Input: Imax: 22+224, Us.c ) inpul: 34,334 3ad.G.;
Oudput: Pr; 10000W, Apparent Power 11000VA, Imax: 15.94,

For model Solig ~3P 12K-44;
Input; bmax: 224224, 5. ) inpul 34, 3+34, 3Ad.c;;
Cidput: Pn; 120000, Apparent Power: 13200WA, Imax: 1914,

For model Sclis 3P 15K-4G:
Input: fmax: 224224 lis.cyinpul: 34 3+34 3Ad c.;
Output: Pr: 15000W, Apparent Power 16500VA, Imax: 23.8A,

For model Sclis -3P17E-4G:
Input; Imax: 2242324 (5. ) Input: 34.3+34 3Ad.c;
Ciudput Pn; 1T000W, Apparent Power: 18700WA, Imax: 27 .04,

For model Sclis -3P20K-4G:
Input: Imax; 224224, lis.c.)input: 34,3434 34d.c.;
Oudput: Pr; 20000W, Apparent Power: 2ZZ000VA, Imax 31.8A,

Issue Date: 027102018
Expiry Date; 02102023

Signed for and on behalf of TUV Rheinland Australia Pty Lid

Ly

T
N -
£

MSANZ

I #
" Biily Chil G_

L ] 7 TR
A kel Sl i e

TLIV M ng esd vk Py Lig

18 iy Femd, Ha s W) W 300!
Proca 66738850 1400
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CERTIFICATE TUVRReinland
of Conformity

Registration No.: AK 50421012 0001

Report No.: 50171233 001
Holder: Ningbo Ginlong technologies
Co., Ltd.

No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo, Zhejiang 315712
P. R. China

Product: PV -Invarter
iGrid-connected PY Inverter)

Identification: Type Designation i Solis-3BSE-4G Solig-3IPSK-43
Solia-IPBK-44 85lis-3POE-43
Solig-3IPL0K-4G Boliga-3P12E-4C
Solig-IPLEE-4G Solig-3IP1TER-4G
Calia-AP20E-4G

Zerial Mumber ¢ Engineering Samples
Pirmware version ;. V1B
Remazk (@2} ¢ Refer co reporc 50171233 001 for detmals,

Tested acc. 107  1EC s1727:2004
IEC &21168;2014
The certificate of conformity refers to the above mentioned product. This is m Wl"ll u the speciman
is In conformity with the assessment roguirement mentioned above, This cert ;
aszasamant of the production of the product and does not permit the use of
conformity.

Date 24.10,2018

Waichun Li

TUV Rheinland LGA Products GmbH - Tillystrae 2 - 90431 Nirnberg



A TUVRheinland®

TOW Rhednland (Chinal Ltd.

Member of TV Rheinlant Group Precisely Right.
Ningke Ginleng technologiesa Co., Date ¢ 25.10,.2018
Ltd: our ref. @ oL D1

Zhang Kun Your ref.: Kun Fhang
No.57 Jintong Road, Binhai,
igeafront), Industrial Park,

¥Xiangshan Ningbo, Zhejilang 315712
F. B: China

Ref : AK Certificate of Conformity
Type of Bquipment i Grid-connecked PV Inverter
Model Designation : See Certificate

Certificate Mo, : AF 50421012 0001
Eeport HMo. { 501313331 901

Dear Zhang Kun;

We herewith confirm that a sample of the above mentioned technical
equipment has been tested and was found to be in accordance with the
relevant regquirements.

Enclosed please find your Certificate of Conformity.

We appreciate your kind support and would like te offer ocur
asgligtance and continuous gervices in the fubyure.

With kind regards,

Cercification Body

CC: Hingbo Ginlong technologies

Enclosure

EREFEE B waw cercpedincom @60, Eﬁm?];t!_-gﬂ;ﬂ:ﬁ_.ﬂﬂu 209 FEEE [ £00 =243 130080

TUY Rhisssland |Chinal Lid. Umle 707, AVIC Bldg., Mo, 1049, R EE TR e Tl | {BE101E658E AEED
BRSO TEE (oF) miEaS Coeniral Boad, East 3rd Ring S Eore Fax: |BE10MHSEE SEET
Aaoad, Chaoyveng Distriar. S 100022 geiminll: i lo® pjchn fu. o

Bedling, 100037, P A China linidrngls Rrtpliaeschion die.oem



Zertifikat Certificate
o G
TUVRheinland
Zertifikat Nr.  Certificate No. Blatt Page
R 50331629 gool
Thr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Duate of Issue
52109827 01-DJIW-15082814 001 26.02.2016 (day/molyr)

Genehmigungsinhaber License Holder

Co., Ltd.
{seafront)
Ningbe, Zhejiang 315712
P.R. China

Ningbo Ginlong technologies

No.57 Jintong Road, Binhai,
industrial Park, Xiangsha

Fertigungsstiittc Manufacturing Plant

Ningbo Ginlong technologies

Co., Ltd.

No.57 Jintong Road, Binhai,

(seafront) industrial Park, Xiangshan
Ningbo, Zhejiang 315712

P.R. China

Priifzeichen Test Mark

L

Bauart gepruft
Sicharheit
RepelmdBige
Produktions-
uberwachung

" @
TUVRhelnland
ZERTIFIZIERT

Wi w.TUY COM
1D 1419032012

Gepriift nach  Tested acc. to
IEC 62109-1:2010
IEC 62109-2:2011
EN 62109-1:2010
EN 62109-2:2011

Certiffed Product

Type Designation

Vmax PV (vd.c.}

Tac BV [Ad.c.]

MPP Voltage Rangel(vd.c.)
Max. Input Current[Ad.c.]
Overvoltage Category (OVC)

Rated Outpur VoltagelvVa.c.l:
Rated Qutput Frequency[Hz]
Rated Output Power [KW]

Max . Output Current(ba.c.]
bower Factor

Overvoltage Category {OV()

cont inued on page 0002

ANLAGE {Appendix}: 1

Zertifiziertes Produkt (Geriiteidentifikation)
(Product Identification)

PV-Wechsgelrichter (Grid-

Dem Zertifikar hegt unsere Prof- vnd Zernfizierungsordnung zugrunde und es bestatigt die Konformtat

Lizenzentgelte - Einheit
License Fee - Unit

connected BV Inverter)
gplis-20K URE-Z0K GCI-20K-W 12
Solapowa-20K Soltaro-20K

1000

23.4/23.4/23.4/23.4

200-800

18/18/18/18

II for PV

3-400

50

20

33.3

(-0.80, 0.80]
ITI for AC mains

12

Mgl A adq &

des Produtes mt den oben genannien Standards wnd Prufgrundlagen Zusatzhiche Anforderungen
in Landern, i denert das Produki in Verkehr gebracht werden soif, mussen zusdizlich

betrachtet werden Die Herstellung des zernfizierten Produkfes wod uberwacht

This cer ifteate 15 based on our Tesnng and Certification Regulation and staies the conformuty

of the product with the standi ds and testing requtrements as wndtcafed above. Any additional
Jeqrirements tn countiies where the product is going io be marketed have to be constdered
adiditronaily The manufocturing of the ceritfied product 11 subject fo surverllance

TV Rheinland LG A Products GmbH, Tillystrafie 2, 90431 Niirnberg

Tel +49 221 806-1371 e-mail cert-vahdity@de tuv com
Fax +49 221 806-3935 htip /www tuv com/safety

10, ELIEY ane 1L are registeizg razemnarks Libtisalar znz guplicator 1850ims [nne app-oval.




Zertifikat Certificate
Zertifikat Nr, Certificate No. Blatt Page
R 50331629 0002

. ®
TUVRheinland

Ihr Zeichen Client Reference
52108827

Unser Zeichen Our Reference
01-DJW-15083814 001

Ausstellungsdatum
26.02.2016

Date of Issue
{dayimolyr)

Genehmigungsinhaber License Holder

Ningbo Ginlong technologies

Co., Ltd.

No .57 Jintong Road, Binhai,
(seafront) industrial Park, ¥iangsha
Ningbo, Zhejiang 315712

P.R. China

Fertigungsstiitte Manufacturing Plant

Ningbo Ginlong technologies

Co., Ltd.

No.57 Jintong Road, Binhai,

(seafront) industrial Park, Xiangshan
Ningbo, zhejiang 315712

P.R. China

Priifzeichen Test Mark
Bauars geprift

| i {iberwachung
TUWVRhainland

ZERTIFIZIERT

WWW-!U;COm
1D 1419032012

Gepriift nach  Tested acc. fo
IEC 62109-1:2010

Sicherheit TEC 62109-2:2011
e e EN 62109-1:2010

EN 62109-2:2011

Zertifiziertes Produkt (Geriiteidentifikation)
Certified Product ¢(Product Identification}

ANLAGE (Appendix}: 1

Tel +49 221 806-1371 e-mail. cert-validity@de v com
Fax +49 221 806-31935 http f/vrww tuy com/safety

TOEUhd SA0E B TUW, TLFVane “U are segistanad raceeaic: UChsatan and asol il oo Rgarss peol agnmval.

Dem Zertifikar begt unvere Praf- und Zet fifizscrungsorduung zugrunde und es bestatigt die Konformutal
des Produktes mut den oben genannten Standards und Pr iferundiagen. Zusitzhche Anforderungen

wn Eandern, in denen das Produki m Verfehr gebrachi werden soll, missen zusatrhich

het achtet werden Dre Herstellung des certifizier ten Produbtes wird wberwacht

7his certificate is based on our Testing and Ceitification Regulation and states the conformily

of the product with the standards and festing requirements as mdicated above Any additional
requitements i countries where the product 15 going fo be marketed have ta be considered
additionally. The mamifaciuring of the certified product 1s subject to surveillance

TV Rheinland LGA Products GmbH, Tillystrafie 2, 90431 Niirnberg

Lizenzentgelte - Einheil
License Fee - Unit

PV-Wechselrichter (Grid-connected PV Inverter)
ag page 0001 5
Ceontinuation
Type Designation Golig-25K URE-25K GCI-25K-W

Solapowa-25K Soltare-25K
Vmax PV [vd.c.] 1000
1sc BV [Ad.c.] 23.4/23.4/23.4/23.4
VPP Voltage Range[vd.c.] 200-800
Max., Input Current [2d.c.] 18/18/18/149
Overvoltage Caregory {(0VC) ITI for BV
Rated Output veltagel[va.c.]: 3~400
Rated Output Frequency [Hz] 50
rRated Output Power [kW] 25
Max. Output Current [aa.c.] 41.7
Powar Factor [-0.80, 0.80]
Overvoltage Category (OVQ) III for AC mains
continued on page 0003

5

Weician Li




Zertifikat Certificate

- G
TUVRheinland
Zertifikat Nv. Certfficate No. Blatt Page
R 50331629 0003
Ihr Zeichen Client Reference Unser Zeichen Qur Reference Ausstellungsdatum  Date of Issie
52105827 01-DJW-15083814 001 26.02.2018 (day/mo/yr)
Genehmigungsinhaber License Holder Fertigungsstitte Manufacturing Plant
Ningbo Ginlong technologies Ningbo Ginlong technologies
Co., Ltd. Co., Ltd.
No.57 Jintong Road, Binhai, No.57 Jintong Road, Binhai,
{gseafront) industrial Park, Xiangsha (sgeafront) industrial Park, Xiangshan
Ningbo, zZhejiang 315712 Ningbo, Zhejiang 315712
P.R. China P.R. China
Priifzeichen Test Mark Gepriift nach  Tested ace. to
Bauart gepruft IEC 52109'12010
Sicherheit IEC 62109-2:2011
ReorRese EN 62109-1:2010
lUberwachun - .
TOVRheiniat ] EN 6210%-2:2011
2ERTIFIZIERT | IR a
10 1419032012

Zertifiziertes Produkt {Geriteidentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification) License Fee - Unit

PV-Wechgelrichter {(Grid-connected PV Inverter)

as page 0001 5
Continuation
Type Deslgnation . 8plis-30K URE-30K GCI-30K-W
Solapowa-30K Soltarce-30K
vmax PV [Vd.c.] : 1000
Isc PV [2d.c.] . 23.4/23.4/23.4/23.4
MPP Voltage Range[Vd.c.] : 200-800
Max. Input Current[Ad.¢.] : 18/18/18/18

Overvoliage Category (OVC) : II for PV

Rated Jutput Voltage([Va.c.]: 3-~400
Reted Output Freguency[Hz]l : 50

Rat=d Output Power [KW] + 30
Max. Qubput Current[Ba.c.] : 47.8
rower Fachor : [-0.8Q, 0.80]

overvoltage Category (OVC) : ITI for AC mains

continued on page 0004

BANLAGE (Appendix): 1

Dem Zer tifikat hiept unsere Pruf- und Zertifinierungsor dnung zugrunde und es bestatigt die Konformitat
des Erodubtes mit den oben genannten Standards und Prufgrundlagen Zusatziiche Anforderungen

1 Landein, m denen das Produkt i Verhehr gebracht werden soll, missen zusaiziich

betrachtet werden Die Herstetlung des zertifizierten Produkites wird uberwach!

This cestificate i based on our Testing and Certificatron Regulabon and states the confor muy

of e product with the standards and festing jequirements as mdrcated above Any addifional
requiemends i countties where the product 15 gotng to be marketed have to be considered
gdditionally. The manufacauing of the certified product 15 subject fo sur veiflance

TU)V Rheintand LGA Products GmbH, Tillystrafie 2, 90431 Niirnberg

Tel 49221 806-1371 e-mail: cert-validity@de nrv.com
Fax. +49 221 $06-3535  hup Swww tuv com/safety

eriifiziPamER el
TUVRheintand
e S,

10/020d (141 B TN TR e T s cepesserad Traleinan s Inheannn 20 anpitwner reaures i ape s,




Zertifikat Certificate

= G
TUVRheinland
Zertifikat Nr.  Certificate No. Blatt Page
R 50331629 0004
Ihr Zeichen Clicnt Reference Unser Zeichen Our Reference Aussteliungsdatum  Date of Issue

52109827 01-DJIW-15083814 GO01

26.02.2016

fdayv/molyr)

Genehmigungsinhaber License Holder
Ningbo Ginlong technologies

Co., Ltd, Co., Ltd.
No.57 Jintong Road, Binhai,

(seafront) industrial Park, Xiangsha (seafront)
Ningbo, Zhejiang 315712 Ningbo,
P.R. China P.R. China

Fertigungsstitte Manufacturing Plant
Ningbo Ginlong technologies

No.57 Jintong Road, Binhai,
industrial Park, Xiangshan
zhejiang 315712

Priifzeichen Test Mark

Bauart gepruft
Sicherheit
RegelmiBige
FProduktions-
dbarwachung

Gepriift nach  Tested acc. fo
IEC 62109-1:2010
IEC 62109-2:2011
EN 62109-1:2010
EN 6210%-2:2011

TUVRheamntand

;‘UWW rl;.cﬂm
ID 14190320 |2

Zertifiziertes Produkt (Geriiteidentifikation)
Certified Product (Product Identification)

PvV-Wechselrichter (Grid-connected PV Inverter)

ag page 0001
Continuation
Type Designation Solis-36K-HV Solapowa-36K-EV

URE-36K-HV Soltare-36K-HV

Vmax BV [Vd.cC.] 1000

Isc BV (Rd.c.] 23.4/23.4/23.4/23 .4
MEP Voliage Range [Vd.c.] 200-800

Max . Input Current[hAd.c.] 18/18/18/18
gvervoltage Category (OVC) II for BV

Rated Cutput Voltagel[va.c.]: 3~480

Rated Output Frequency[Hz] : 50

Rated OQutput Power [kW] : 36

Max. Qutput Current[Aa.c.] 47.8

Power Factor [-0.80, ©.80]
Overvoltage Category (OVC} ITI for AC mains

continued on page 0005

ANLAGE (Appendix}: 1

Dem Zernifikat hegt unsere Prof- und Zevnfizier ungsordmung sugr wunde und es besfatigt die Koaformitat
des Produkies mit den oben genannten Standards wnd Prufgiundlagen Zusatzhiche Anforderungen

in Londern, 1 deren day Produkt in Verkeht gebrachi werden soll, mussen zusatziich

Benachiet werden Die Herstellung des zevtifizterien Produlites wird reherwacht,

This certificate 3 based on owr Testing and Certification Regulation and states the conformity

of the product with the standards and lesiing requi ements a5 ndicared above. Any additional

requir ements tn countrics where the product is gowng to be marketed have to be considered
additionally. The manufacuring of the ceriified product is subject to swrverflance

TUV Rheinland LGA Products GmbH, Tillystrafie 2, 90431 Niirnberg

Tel. +49 221 £06-1371 e-mail cert-validity/@de wv.com
Fax +4922] 806-3935 http://www tuv com/safety

Lizenzentgelte - Einheit
License Fee - Unit

% lle

Weichun Li




Zertifikat Certificate
. @
TUVRheinland
Zertifikat Nr.  Certificate No. Biatt Page
R 50331629 0005
Ihr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Dare of fssue
52109827 01-DJW-15083814 001 26.02.2016 fdayimo/yr}

Genehmigungsinhaher License Holder

Ningbo Ginlong technologies

Co., Ltd.

No.57 Jintong Road, Binhai,
industrial Park, Xiangsha

{geafront)
Ningbo, Zhejiang 315712
P.R. China

Fertigungsstitte Manufacturing Plant

Ningbo Ginlong technologies

Co., Ltd.

No.57 Jintong Road, Binhai,

(seafront) industrial Park, Xiangshan
Ningbo, Zhejiang 315712

P.R. China

Priifzeichen Test Mark

. L]
TUVRhenland

Bauart gepraty
Sicherhet

Regelmalge
Produktinons-
dberwachung

1L 14i8032m2

Gepriift nach  Tested acc. to
TEC 62109-1:2010
IEC 62109-2:2011
EN 62109-1:2010
EN 62109-2:2011

Zertifiziertes Produkt {Geriteidentifikation)
(Product Identification)

Certified Product

pV-Wechselrichter (Grid-

as page 0001
Continuation

Type Designation

Voax BV [Vé.c.]

Isc PV (2d c.]

MPP Voltage Range [Vd . c.]
Maz . Tnput Currens(Ad.c.]
avervaliage Catasgory (OVO)

Rated Qutpur Voltags[Va.c.]:
pated Qutput Freguency [Ez]
Rated Qutput Power [KW]

Max. Qutput Current[da.c.]
Power Factor

Overvoltage Category (QVC)

continued on page 0006

ANLAGE (Appendix}: 1

Pom Zevifihat ftegtunsere Prufs und Zerty

imer ungsordnung zugrunde und es bestarigl die Konformitat
des Produbies mus don oben geaaanien Standards und Prufgr undlagen Zusatziiche Anjoi derungen

Lizenzentgelte - Einheit
License Fee - Unit

connected PV Inverter)

Solis-40K-HV Solapowa-40K-HV
URE-40K-HV Soltarco-40K-HY
iQ00

23.4/23.4/23.4/23 .4

200-800

18/18/18/18

IT for PV

3~480

=0

40

48.1

{-0.80, 0.80]
III for AC mains

n Landern, tn denen das Pradukt it Verkche gebracht werden soll, mussen zusatzhich

ber achtet werden Die Herstelfung des zes fifizierten Produktes wird vibes wacht

This certificare ix based on our Testng and Certificatron Regulahon and stotes the conformity
af the product with the standards and tesing requirements s indicated above Any addironal
requIrements n cuntries where the product is gomg be markeled have 1o be considered
additionally. The manufucniring of the certified product 1s subject to surverliance

TUV Rheinland LGA Products GmbH, TillystraBe 2, 90431 Niirnberg

Tel +49 221 806-1371 e-mail cert-validity@de.tuv com
Fan +49 221 806-3935 http /www tuv com/safety

Weicliun Li




Zertifikat Certificate

. @
TUVRheinland

Zertifikat Nr. Certificate No. Blatt Page
R 50331628 0006
Thr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Date of Issue il
52109827 01-DJW-15083814 001 26.02.2016 (day/mo/y1)
Genehmigungsinhaber License Holder Fertigungsstitte Manufacturing Plant
Ningbo Ginlong technologies Ningbo Ginlong technologies
Co., Ltd. Co., Ltd.
No.57 Jintong Road, Binhai, No.57 Jintong Road, Binhai,
(seafront) industrial Park, Xiangsha (seafront) industrial Park, Xiangshan
Ningbo, zhejiang 315712 Ningbo, Zhejiang 315712
P.R. China P.R. China
Priifzeichen Test Mark Gepriift nach  Tested ace. to

Bauart gepruft IEC 62109—1 :2010

:chelrhalg IEC 62109-2:2011

Proguktions- EN 62109-1:2010

. S @ || wherwashung EN 62109-2:2011
TUWRheinland

e
Zertifiziertes Produkt (Geriteidentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification) License Fee - Unit

DV-Wechselrichter (Grid-connected PV Inverter)

ag page 0001
Continuation

Protective Class gt

Enclosure Protection (IPR) : IP6S

Pollution degree (PD) . PD 2{inside), PD3{outside)
altitude [m] + 2000

Operating Temperature [°C] . =25 to 60 (> 45 derating)
Type of Inverter : Non-isolated

Remark:

The installation has to be carried out accaording to the
attached installation instruction.

Any additional requirements in countries whera the product
is going to be marketed have to be congidered additionally.

ANLAGE (Appendix): 1

Dem Zestifikat bregt unsere Prif- und Zertifizierungsordnung zugrunde und es besiiigt die Konformitat
des Produktes mit den oben genannten Standards und Prufgrundlagen Zu satzhiche Anforderungen

i Landern, w denen das Produket in Verkehr gebracht werden soll, mussen zusatzlick

Betrachtel werden Die Herstelhung des zertifiierten Produbtes wird uberwacht

This certificate is based on our Testing and Certification Regulation and states the conformity

af the product with the standards and testing requivements as indicated above Any addifronal

Fequis ements in countr1es where the product 1s gomg 10 be marketed have to be considered
additionally The manufacturing of the certified product is subject to swveitiance

TV Rheinland LGA Products GmbH, Tillystrafe 2, 90431 Niirnberg

Tel +49 221 B06-1371 e-mail cert-vahdity@de tuy com
Fax +49 271 §06-3935  hitp /fwww tuv com/safsty

TOCEnd GAoR © T TUEW and TLR ere mgerars redernarss UEDSa0an er: azpical on eaures pive s



TUV Rheinland (China} Ltd. A TUVRhei nland®

Member of TUV Rheinland Group Precisely Right

Ningbo Ginlong technologies Co., Date : 26.02.2016
Ltd. OQur rvef. : DJW 01
Zhang EKun Your ref.: H2108827

No.57 Jintong Road, Binhai,
(seafront) industrial Park,
Xiangshan

Ningbo, Zhejiang 315712
P.R. China

Ref : R TUV-Mark Approval

Type of Eguipment : Grid-connected PV Inverter

Model Designation : See Certificate
Certificate No. ¢+ R 50331629 0001
Report No. : 15083814 001

Dear 2Zhang Kun,

The above specified equipment has been tested and found to ke in
accordance with the relevant reguirements.

Please find enclosed your certificate as specified above.

Tf cancellation of the certificate 1is submitted by 15 November in a
given year, no fee will be charged for the following year.

The certificate is issued with the reservation that the license holder
applies all information required in § 6 of the ProdS5SG related to name
and address of the manufacturer oOr his authorized representative /
importer, including their respective contact addresses on the product
prior to marketing of the product in the European Economic Area.

With kind regards,

Certification Body

Enciosure

U TOuiE A s S www.certipedia.com B[], BT AIZMBAAEL00 999 3668 / 400 883 13005

TUV Rheinland (China) Ltd. Unit 707, AVIC Bldg., No. 10B, It® =¥ =;
heinl . . No, . FEHSBEF=HRRE 10
sEHENUIEES (PE) 5E.d Central Road, East 3rd Ring UHTEXEIOTZE -
Road, Chaoyang District, @@i%: 100022
Beijing, 100022, P.R.China

Tel: {8610)6566 6660

Fax: {8610)6566 6667

e-mail: info@bj.chn.tuv.com
Internat: http/fwww.chn.tuv.com



CERTIFICATE . ®
TUVRheinland

of Conformity
Low Voltage Directive 2014/35/EU

Registration No.: AN 50332210 0001

Report No.: 15083814 001
Holder: Ningbo Ginlong technologies
Co., Ltd.

No.57 Jintong Road, Binhai,
(seafront) industrial Park, Xiangshan
Ningbo, Zhejiang 315712

P.R. China

Product: PV-Inverter
{Grid-connectad PV Invertar)

ldentification: Type Designation : Solis-20K URE-20K GCI-20K-W
Solapowa-20K Soltars-20K
See wmore tpye designation in attachment 1.1

Serial Number : Engineering Sample
Remark . Issued in conjunction with TUV Rheinland
license R 5033162% 0001-0006.

This certificate of conformity is based on an evaluation of a sample of the above mentioned product.
Technical Report and documentation are at the Licence Holder's disposal. This is to certify that the
tested sample is in conformity with Annex | of Council Directive 2014/35/EU, referred to as the Low
Voltage Directive. This certificate does not imply assessment of the series-production of the product
and does not permit the use of a TUV Rheinland mark of conformity. The holder of the certificate is
authorized to use this certificate in connection with the EC declaration of conformity according to
Annex 1V of the Directive.

Date 26.02.2016

Weichun Li

TUV Rheinland LGA Products GmbH - TillystraBe 2 - 80431 Nurnberg

(G The CE marking may be used if all relevant and effective EC Directives are complied with. (€

10/020d MAdE @ TU, TUEY anil T ara ragistarad baderrnsiks Uiheanon sng sapicabar cegures gosn apiesval.



w“ &
TUVRheinland

=
;_1

TUV Rheiniand
LGA Products GmbH
TillystraBe 2, 90431 Nurnberg

Attachment to

Registration No.: AN 50332210 0001

Report No.: 15083814 001

Manufacturer: Ningbo Ginlong technologies
Co., Ltd.

No.57 Jintong Road, Binhai,
(seafront) industrial Park, Xiangshan
Ningbo, Zhejiang 315712

P.R. China

Scope: Solis-25K TURE-25K GCI-25K-W
Solapowa-25K Soltaro-25K

Solis-30K URE-30K GCI-30K-W
Sclapowa-30K Soltarc-20K

Solig-36K-HV Solapowa-36K-HV
URE-36K-HV Soltarc-36K-HV

Solis-40K-HV Solapowa-40K-HV
URE-40K-HV Soltaro-40K-HV

Cologne, 26.02.2016

N0 d 0406 & T, TlaZw ang TU ara registaned bzdeerarks, LUhaanor 0 aOpIEabar ioquees socr appiaval.




. _ .
TUV Rheinland {China} Ltd. A TUVRheinland

Mernber of TUV Rheinland Group Precisely Right.
Ningbo Ginlong technologies Co., Date : 26.02.2016
Led. our ref. : DJW 01

Zhang Kun Your ref.: 52109827

No.57 Jintong Road, Binhai,
(gseafront) industrial Park,
Xiangshan

Ningbe, Zhejiang 315712
P.R. China

ref : AN Certificate of Conf. Low Voltage D.
Type of Eqguipment : Grid-connected PV Inverter
Model Degignation : See Certificate

Certificate No. : AN 50332210 0001
Report No. : 15083814 001

Dear Zhang Kun,

We herewith confirm that a sample of the above mentioned technical
equipment has been tested and was found to be in accordance with the
relevant requirements.

Enclosed please f£find your Certificate of Conformity.

We appreciate your kind support and would like to offer our
assistance and continuous services in the future.

With kind regards,

Certification Bedy

Enclosure

B MSE ST Ewww.certipedia comE [, BB H I TIRMLEL00 999 3668 / 400 883 130058

TUV Rheinland [China} Ltd, Unit 707, AVIC Bldg., No. 108, T EmHEHERE=HDES10S Tel: {8610)6566 6660
ESHENIMERSE (DE®) 5kag  Central Aoad, East3rd Ring  THRAMINIE Fax: (8610)6566 6667
Road, Chaoyang District, . 100022 g-mail: infe@ bj.chn.tuy.com

Beijing, 100022, P.R.China Internat: http:fwww.chn.tuy.com
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ZERTIFIKAT « CERTIFICATE ¢

Attestation of Conformity
No. NBA 17 10 86470 025

Holder of Certificate: Ningbho Ginlong Technologies Co., Lid.
Mo, 57 Jintong Road
Binhai Indusfrial Park, Xangshan
315712 Ningbo, Zhejiang
PEOPLE'S REPUBLIC OF CHINA

Product: Converter
Grid-Tied Inverter

This Aitestation of Conformity ks Issued on s voluntary basks according fo the Low Vaoltage
Deacive 2 4/35/ELU relating o eecirical equipmeant designed for use within cartain vollage
fimits, it confirms that the isted aquipment compliss with the principa! protection requirements of
the directhve and iz based cn the technical specifications applicabie at the time of Bsuance

It refers only 1o the paricular sample submitted for testing and cenification. 3ee also notes
overleaf,

Tesi report no.: TO4094 T1E002-00

Date, 201717-03 rz;engdnng Rz |

After praparation of the necessary technical documentation s wall a5 the EU
conformily declaralion the required CE marking can bealfixed on the product, That
daclaration of conformity is issued undar the sole responsihility of the manufacturer
Othar relevant EL-deectives have to be cbservad

Page 1 of 3

TV SUD Prodist Service GmbH - Zertifinerstalin - AidlarstraBe 65 - 80338 Minchen - Garmany
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ZERTIFIKAT © CERTIFICATE &

Attestation of Conformity
No. NBA 17 10 86470 025

Model(s):

Parameters:

Tested
according to:

Page 2 0f 3

TUV 50D Product Service GmbH

Solis-40K, Solls-60K, Salis-60K-HY, Solls-60K-HY,
Solapowa-40K, Solapowa-50K, Solapowa-50H-HV,
Solapowa-60K-HV, Soltaro-40K, Soltarc-500,
Soltaro-50K-HY, Soltaro-60K-HY, URE-40K, URE-50K.

Max. input voitage:

MPP valtage range;

Max. inpul curnent

la¢ PV [absalute masimum)
Rated gnd voltage:

Rated grid frequency;

Max. AC output active power:
May. AC output apparant power:
Max. continwous outpul currant:
Adjustable cosl )

Protectian cless

Degree of protection;
Overvoltage categony

Armbant l@mperalune

Dither ratings refer (o altachments.

EM G2109-1:2010
EN 621058-2:2011

?dkxm

fertifisarstolle - Ridlasstralie 65

BO333 Mnahan

See altachmenis
Sea gltachmenis
See attachments
Sea gttachmenis
Ses attachments
S0MelHz

5 oo attachmants
Sea attachement
Sea sltachmants
S i

|

IP&S

P, HMATMS)
28, +80°C

Germany

Product Servioa
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3 Attestation of Conformity

— No. N8A 17 10 86470 025

¥

= Producl Serdce

= =

Lid

[ | Elactrical ra'.lngs forvanow: madalz:

& | Mogels Solis-40K Solis-50K | Solis-50K-HY | Solls-S0K-HY

o URE-40K URE-50# Salapowa-50K- | Solapowa-G0K-

o Solapowa-40K | Sclapowa-50K HY | HW

T Soltaro-40K Soltero-50K | Soitaro-50K-HV | Soitarg-G0K-HY

e PV input ratigns: I -

— _Max, input voitage: _de #1000V

] | MEP voltage range: d.c. 200-1000V s

P Max_Input current do 22°4h | dc2854A | dc22dA | dc 285%A

= = Isc PV {absoiuie de 3434 de o 44.5 4 de 3438 de, 4485 4

L mizsimum};

=) AC output:

® Rated grid voltage: acdBv | 8c3B0V | ac 4BOvSDOV | a.c 4BO/SO0V
_Rated grid frequancy: N . =ohedHz .

| - Max. AC output active 440D0W BE000W EROOTV BE000W

[ poveer

- Max. AC output apparent 44000 A SE000VA SE000WA GEOCOVA

- pawear —

r=% Max. Continuous output gc BEEA ac B33 A B.c. 662 A ac B0 A
curmant

-

|_

a.

L

=

L 2

fifo

&

[ &N

[ -

=T

[ i |
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e
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[ ] TUY SU00 Product Service GmbH - Zartifizierstelle - Ridlerstrafie 6% - 30333 Minchan Garmany



3 %solis

GINLONG TECHNOLOGIES CO.LTD.

: S6-GR1P(2.5-6)K-S

Solis Single Phase Inverters

Features:

e String current up to 16A

Integrated with zero export power control function

e Light weight with compact design for easy installation

2 MPPT design with precise MPPT algorithm

Models:
S6-GR1P2.5K-S / S6-GR1P3K-S

S6-GR1P3.6K-S / S6-GR1P4K-S I "x@

S6-GR1P4.6K-S / S6-GR1P5K-S

S6-GR1P6K-S




3 %solis

www.solisinverters.com

DATASHEET S6-GR1P(2.5-6)K-S
Models 2.5K 3K 3.6K 4K 4.6K 5K 6K
Input DC
Recommended max. PV power 3.75 kW 4.5 kw 5.4 kW 6 kw 6.9 kW 7.5 kW 9 kw
Max. input voltage 550V
Rated voltage 250V 330V
Start-up voltage 60V 100V
MPPT voltage range 50-550'V 90-550 V
Max. input current 16A/16A
Max. short circuit current 22A/22A
MPPT number/Max. input strings number 2/2
Output AC
Rated output power 2.5 kW 3kw 3.6 kW 4 kW 4.6 kW 5kw 6 kW
Max. apparent output power 2.5 kVA 3 kVA 3.6 kVA 4 kVA 4.6 KVA 5kVA 6 KVA
Max. output power 2.5 kW 3kw 3.6 kW 4 kw 4.6 kW 5kw 6 kw

Rated grid voltage

Rated grid frequency

Rated grid output current
Max. output current

Power factor

THDi

Efficiency

Max. efficiency

EU efficiency

Protection

DC reverse-polarity protection
Short circuit protection
Output over current protection
Surge protection

Grid monitoring
Anti-islanding protection

Temperature protection

Integrated AFCI (DC arc-fault circuit protection)

Integrated DC switch
General Data
Dimensions (W*H*D)
Weight

Topology

Self-consumption (night)

Operating ambient temperature range

Relative humidity
Ingress protection
Cooling concept

Max. operation altitude
Grid connection standard

Safety/EMC standard
Features

DC connection

AC connection
Display

Communication

1/N/PE, 220V / 230V
50 Hz / 60 Hz
11.4A/109A 13.6A/13A 16A/157A 182A/174A 209A/20A 227A/21TA 273A/26.1A
11.4A 13.6 A 16 A 182A 209A 22.7TA 273A
>0.99 (0.8 leading - 0.8 lagging)
<3%

97.3% 97.3% 97.6% 97.7%
96.5% 96.6% 97.1% 97.1%

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

330*371*161 mm
8.2kg 8.3kg 8.9kg kg
Transformerless
<1lW
-25~+60°C
0-100%
IP66
Natural convection
4000 m

G98"” or G99, VDE-AR-N 4105 / VDE V 0124, EN 50549-1, VDE 0126 / UTE C 15 / VFR:2019, RD 1699 / RD 244 / UNE 206006 /
UNE 206007-1, CEI 0-21, C10/11, NRS 097-2-1, EIFS 2018.2, IEC 62116, IEC 61727, IEC60068, IEC 61683, EN 50530, MEA, PEA

IEC/EN 62109-1/-2, IEC/EN 61000-6-2/-3

MC4 connector
Quick connection plug
LED + APP
RS485, USB, Optional: Wi-Fi, GPRS

(1) Activation required.  (2) G98 for 2.5K-3.6K.



Holder:

Product:

Identification:

Tested acc. to:

CERTIFICATE

of Conformity

Registration No.: AK 50577679 0001

Report No.: CN23NXBZ 001

Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo

315712 Zhejiang

P.R. China

PV-Inverter

(Grid-Connected PV Inverter)

Type Designation: S6-GR1PxxK-S (xx=2.5,3,3.6,4,4.6,5,6)

Serial Number : Engineering Samples
Firmware Version: Al
Remark : Refer to report CN23NXBZ 001 for details.

IEC 61727:2004
IEC 62116:2014

The certificate of conformity refers to the above mentioned product. This is to certify that the specimen
is in conformity with the assessment requirement mentioned above. This certificate does not imply
assessment of the production of the product and does not permit the use of a TUV Rheinland mark of

conformity.

Date  24.03.2023

Certification Body

(A i

Weichun Li

TUV Rheinland LGA Products GmbH - TillystraRe 2 - 90431 Nirnberg



A TUVRheinland®

TUV Rheinland (China) Ltd.

Member of TUV Rheinland Group Precisely Rig ht.
Ginlong technologies Co., Ltd. Date : 06.04.2023
Qingying Cui Our ref. : Jiangyi 01

Your ref.: Qingying Cui

No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo

315712 Zhejiang

P.R. China

Ref : R TUV-Bauart-Zeichen o. Akkred. Nr.

Type of Equipment : Grid-connected PV Inverter

Model Designation : See Certificate
Certificate No. : R 50580695 0001
Report No. : CN23ML60O 001

Dear Qingying Cui,

The above specified equipment has been tested and found to be in
accordance with the relevant requirements.

Please find enclosed your certificate as specified above.

If cancellation of the certificate is submitted by 15 November in a
given year, no fee will be charged for the following year.

The certificate is issued with the reservation that the license holder
applies all information required in § 6 of the ProdSG related to name
and address of the manufacturer or his authorized representative /
importer, including their respective contact addresses on the product
prior to marketing of the product in the European Economic Area.

In case you have a change regarding your involved local representative
for the certificate, please inform us in due time.

With kind regards,

Certification Body

@Wre A

Bruce Li

Enclosure

B BA R EEwww.certipedia.comE[E, FE1] H =ML 800 999 3668 / 400 883 13003

TUV Rheinland (China) Ltd. Room 301, 3F and Room 1203,12F, Buil-  JURMGILREFEATTEAEFER  Tel: 86 10 8524 2222
FEEMNGATRS (DE) FRa®m  ding 4, No.15, Ronghua South Road, Bei-  i815SiR4ASHIEI0E. 12F Fax: 86 10 8524 2200
jing Economic-Technological Develop-  1203Z (i ZE AT Simr Il e-mail: info@bj.chn.tuv.com
ment Area Beijing ( Yizhuang groupin B EIREEEED Internet: http://iwww.chn.tuv.com
high-end industrial area of Beijing Pilot ~ fi4%: 100176
Free Trade Zone), P.R.China, 100176



Zertifikat Certificate
Zertifikat Nr. Certificate No. Blatt Sheet
R 50580695 0001

Ihr Zeichen Client Reference
Qingying Cui

Date of Issue
(day/molyr)

Unser Zeichen Our Reference Ausstellungsdatum
01-Jiangyi-CN23ML60O 001 06.04.2023

Genehmigungsinhaber License Holder
Ginlong technologies Co

(seafront) ,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

No.57 Jintong Road, Binhai,
Industrial Park,

Fertigungsstatte Manufacturing Plant

Ginlong technologies Co., Ltd.

No. 188 Jinkai Road, Binhai Industrial
Park, Xiangshan, Ningbo,

315712 Zhejiang

P.R. China

Ltd.

Prifzeichen Test Mark

A

TUVRheinland

Bauart gepruft
Sicherheit
RegelmaBige
Froduktions-
tiberwachung

www.tuv.com
ID 1111267338

Geprift nach  Tested acc. to
IEC 62109-1:2010
IEC 62109-2:2011
EN 62109-1:2010
EN 62109-2:2011

Zertifiziertes Produkt (Gerateidentifikation)
(Product Identification)

Certified Product

PV-Wechselrichter

Type Designation

Isc PV [Ad.c.]

Vmax PV [Vd.c.]

Max. Input Current Ad.c.]
MPP Voltage Range[Vd.c.]
Overvoltage Category (OVC) :
Rated Output Volt. [Va.c.]

Rated Output Freq. [Hz]
Max. Output Curr. [Aa.c.]

Rated Output Power [kW]

Power Factor

Overvoltage Category (OVC) :

continued on page 0002

ANLAGE (Appendix): 1.0

(Grid-

Lizenzentgelte - Einheit
License Fee - Unit

connected PV Inverter)

1) S6-GR1P2.5K-S 2)
3) S6-GR1P3.6K-S 4)
22422

550

16+16
1)50-550
3)90-550
II for PV

S6-GR1P3K-S 13

S6-GR1P4K-S

2)90-550
4)90-550

L+N+PE,220/230
50/60

1)11.4

3)16

1)2.5

3)3.6

-0.8 to 0.8

III for AC mains

I RN N
N
o W
N o

13

Dem Zertifikat liegt unsere Prif- und Zertifizierungsordnung zugrunde und es bestatigt die Konformitét
des Produktes mit den oben genannten Standards und Priifgrundlagen. Zusétzliche Anforderungen

in Landern, in denen das Produkt in Verkehr gebracht werden soll, miissen zusétzlich

Zertifizierungsstelle

betrachtet werden. Die Herstellung des zertifizierten Produktes wird tiberwacht.
This certificate is based on our Testing and Certification Regulation and states the conformity
of the product with the standards and testing requirements as indicated above. Any additional

requirements in countries where the product is going to be marketed have to be considered
additionally. The manufacturing of the certified product is subject to surveillance.

@Mm /\

TUV Rheinland LGA Products GmbH, TillystraRe 2, 90431 Niirnberg

http://www.tuv.com/safety E-mail: markcheck@tuv.com

Fax: +49 221 806-3935

Bruce Li



Zertifikat Certificate
Zertifikat Nr. Certificate No. Blatt Sheet
R 50580695 0002

Ihr Zeichen Client Reference
Qingying Cui

Date of Issue
(day/molyr)

Unser Zeichen Our Reference Ausstellungsdatum
01-Jiangyi-CN23ML60O 001 06.04.2023

Genehmigungsinhaber License Holder
Ginlong technologies Co.,
No.57 Jintong Road, Binhai,
Industrial Park,

(seafront) ,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Fertigungsstatte Manufacturing Plant

Ginlong technologies Co., Ltd.

No. 188 Jinkai Road, Binhai Industrial
Park, Xiangshan, Ningbo,

315712 Zhejiang

P.R. China

Ltd.

Prifzeichen Test Mark

A

TUVRheinland

Bauart gepruft
Sicherheit
RegelmaBige
Froduktions-
tiberwachung

www.tuv.com
ID 1111267338

Geprift nach  Tested acc. to
IEC 62109-1:2010
IEC 62109-2:2011
EN 62109-1:2010
EN 62109-2:2011

Zertifiziertes Produkt (Gerateidentifikation)

Certified Product (Product Iden

PV-Wechselrichter (Gri

as page 0001 continuation
Type Designation

Isc PV [Ad.c.]
Vmax PV [Vd.c.]
Max. Input Current Ad.c.]
MPP Voltage Range[Vd.c.]
Overvoltage Category

Rated Output Volt. [Va.c.]
Rated Output Freq. [Hz]
Max. Output Curr. [Aa.c.]
Rated Output Power [kW]

Power Factor
Overvoltage Category

continued on page 0003

ANLAGE (Appendix): 1

(ove)

(ove) :

Lizenzentgelte - Einheit
tification) License Fee - Unit

d-connected PV Inverter)

5) S6-GR1P4.6K-S 6)
7) S6-GR1P6K-S
22+22

550

16+16

90-550

ITI for PV

S6-GR1P5K-S

L+N+PE,220/230
50/60

5)20.9

7)27.3

5)4.6

7)6

-0.8 to 0.8

IIT for AC mains

6)22.7

.0

Dem Zertifikat liegt unsere Prif- und Zertifizierungsordnung zugrunde und es bestatigt die Konformitét
des Produktes mit den oben genannten Standards und Priifgrundlagen. Zusétzliche Anforderungen

in Landern, in denen das Produkt in Verkehr gebracht werden soll, miissen zusétzlich

betrachtet werden. Die Herstellung des zertifizie

Zertifizierungsstelle
rten Produktes wird Uberwacht.

This certificate is based on our Testing and Certification Regulation and states the conformity

of the product with the standards and testing req

requirements in countries where the product is going to be marketed have to be considered
additionally. The manufacturing of the certified product is subject to surveillance.

TUV Rheinland LGA Products GmbH, TillystraRe 2, 90431 Niirnberg
http://www.tuv.com/safety E-mail: markcheck@tuv.com

Fax: +49 221 806-3935

uirements as indicated above. Any additional

@)Wre /\

Bruce Li




Zertifikat Certificate

Zertifikat Nr.  Certificate No. Blatt Sheet

R 50580695 0003

Ihr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Date of Issue
Qingying Cui 01-Jiangyi-CN23ML60 001 06.04.2023 (day/molyr)
Genehmigungsinhaber License Holder Fertigungsstatte Manufacturing Plant

Ginlong technologies Co., Ltd. Ginlong technologies Co., Ltd.

No.57 Jintong Road, Binhai, No. 188 Jinkai Road, Binhai Industrial
(seafront), Industrial Park, Park, Xiangshan, Ningbo,

Xiangshan Ningbo
315712 Zhejiang
P.R. China

315712 Zhejiang
P.R. China

Prifzeichen Test Mark

Geprift nach  Tested acc. to

Bauart gepruft
Sicherheit
RegelmaBige
Froduktions-
tiberwachung

A

TUVRheinland

www.tuv.com
ID 1111267338

IEC 62109-1:2010
IEC 62109-2:2011
EN 62109-1:2010
EN 62109-2:2011

Zertifiziertes Produkt (Gerateidentifikation) Lizenzentgelte - Einheit

Certified Product (Product

Identification) License Fee - Unit

PV-Wechselrichter (Grid-connected PV Inverter)

as page 0002 continuation

Protective Class

I

Enclosure Protection (IP) : IP66

Pollution degree (PD)
Altitude [m]

PD2 (inside), PD3 (outside)
4000

Operating Temperature [°C] : -25 to 60 (>45 derating)

Type of Inverter

Remark:

Non-isolated

The installation has to be carried out according to the
Any additional requirements in countries where the product
is going to be marketed have to be considered additionally.

ANLAGE (Appendix) :

1.0

Dem Zertifikat liegt unsere Prif- und Zertifizierungsordnung zugrunde und es bestatigt die Konformitét

des Produktes mit den oben genannten Standards und Priifgrundlagen. Zusétzliche Anforderungen

in Landern, in denen das Produkt in Verkehr gebracht werden soll, missen zusatzlich Zertifizierungsstelle
betrachtet werden. Die Herstellung des zertifizierten Produktes wird tiberwacht.

This certificate is based on our Testing and Certification Regulation and states the conformity

of the product with the standards and testing requirements as indicated above. Any additional

requirements in countries where the product is going to be marketed have to be considered

additionally. The manufacturing of the certi

ified product is subject to surveillance. &5
Yiere

TUV Rheinland LGA Products GmbH, TillystraRe 2, 90431 Niirnberg
http://www.tuv.com/safety E-mail: markcheck@tuv.com Bruce Li

Fax: +49 221 806-3935




3 %solis

GINLONG TECHNOLOGIES CO.LTD.

: S6-GR1P(0.6-3.6)K-M

Solis Mini Series Inverters

Features:

e Max. efficiency 97.3%

e String current up to 14A

Super high frequency switching technology
e Wide voltage range and low startup voltage
e Precise MPPT algorithm

e Integrated Export Power Manager (EPM)

e AFCl protection, proactively reduces fire risk

e Compact and lightweight

e Friendly and adaptable connection to the grid

Models:
S6-GR1P0.6K-M / S6-GR1P0.7K-M
S6-GR1IP1K-M / S6-GR1P1.5K-M

S6-GR1P2K-M / S6-GR1P2.5K-M
Lasoli

S6-GR1P3K-M / S6-GR1P3.6K-M




DATASHEET

S6-GR1P(0.6-3.6)K-M

3 %solis

www.solisinverters.com

Models

Input DC

Recommended max. PV power 0.9 kW
Max. input voltage

Rated voltage

Start-up voltage

MPPT voltage range

Max. input current

Max. short circuit current

MPPT number/Max. input strings number
Output AC

Rated output power 0.6 kW
Max. apparent output power 0.6 kVA
Max. output power 0.6 kW
Rated grid voltage

Rated grid frequency
Rated grid output current 2.6A
Max. output current 26A
Power factor

THDi

Efficiency

Max. efficiency

EU efficiency

Protection

DC reverse-polarity protection

Short circuit protection

Output over current protection

Surge protection

Grid monitoring

Anti-islanding protection

Temperature protection

Integrated AFCI (DC arc-fault circuit protection)

Integrated DC switch

General Data

Dimensions (W*H*D)

Weight

Topology

Self-consumption (night)

Operating ambient temperature range

Relative humidity

Ingress protection

Cooling concept

Max. operation altitude
Grid connection standard

Safety/EMC standard
Features

DC connection

AC connection
Display

Communication

0.7K

11kw

0.7 kW
0.77 kVA
0.77 kW

32A/3.0A

44A

96.6%
95.3%

1K 1.5K 2K 2.5K

1.5 kw 23kw 3kwW 3.8 kw
600V
200V
60V
50-500
14A
2A
171
1 kW 1.5 kW

2 kw 2.5 kW

1.1 kVA 1.65 kVA 2.2 kVA 2.75 kVA

1.1kw 1.65 kW 2.2 kW 2.75 kW
1/N/PE, 220V / 230V
50 Hz /60 Hz
6.8A/6.5A

45A/43A 9.1A/8.7A

52A 8.1A 10.5A 133A
>0.99 (0.8 leading - 0.8 lagging)
<3%
96.6% 97.1%
95.4% 96.4%
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Optional

310*373*160 mm
T4kg
Transformerless
<1lW
-25~+60°C
0-100%

IP66

Natural convection

4000 m

IEC/EN 62109-1/-2, IEC/EN 61000-6-1/-2/-3/-4

MC4 connector
Quick connection plug
LCD
RS485, Optional: Wi-Fi, GPRS

11.4A/109A

330V
90V

80-500V

97.1%
96.7%

3K

4.5 kw

3kw
3.3kVA
3.3kw

13.6A/13A

15.7A

7.7kg

5.4 kW

19A
24 A
1/2

3.6 kw
3.6 KVA
3.6 kW

16A
16A

97.3%
96.8%

G98 or G99, VDE-AR-N 4105 / VDE V 0124, EN 50549-1, VDE 0126 / UTE C 15 / VFR:2019, RD 1699 / RD 244 / UNE 206006 /
UNE 206007-1, CEI 0-21, C10/11, NRS 097-2-1, EIFS 2018.2, IEC 62116, IEC 61727, IEC 60068, IEC 61683, EN 50530, MEA, PEA

(1) Activation required.



Zertifikat Certificate % ®
TUVRheinland

Zertifikat Nr, Certificate No. Blatt Sheet

R 50516877 0001
Ihr Zeichen Client Reference Unser Zeichen Qur Reference Ausstellungsdatom  Date of Issue
Qingying Cui 01-Pengmar-CN21SFB3 001 30.08.2021 (day/moiyr)
Genchmigungsinhaber License Holder Fertigungsstitte Manufacturing Plant
Ginlong technologies Co., Ltd. Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai, No.57 Jintong Road, Binhai,
(seafront), Industrial Park, {seafront), Industrial Park,
Xiangshan Ningbo Xiangshan Ningbo
315712 Zhejiang 315712 Zhejiang
P.R. China P.R. China
Priifzeichen Test Mark Gepriiftnach Tested acc. to
TP Y IEC 62109-1:2010
Sicherheit IEC 62109-2:2011
Pesauone. EN 62109-1:2010
. @ || aberwschung EN 821092-2:2011
TUVRheinland
ZERTIFIZIERT | IRt
10 1111344297
Zertifiziertes Produkt (Geriiteidentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification) License Fee - Unijt

PV-Wechselrichter (Grid-connected PV Inverter)

Type Designation : 86-GR1P).7K-M-R S6-GR1PD.7K-M 13
Vmax PV [Vd.c.] : 600

Isc PV [ad.c.] : 22

MPP Voltage Range [Vd.c.] : 50-500

Max. Input Current{Ad.c.] : 14

Rated Output Power [W] + 700

Max. Output Curr. [Ra.c.] T 4.4

Type Desgignation : 86-GR1P1K-M-R S6-GR1P1K-M
Vmax PV [Vd.c.] : 600

Isc PV [Ad.c.] : 22

MPP Voltage Range([Vd.c.] : 50-500

Max. Input Current[Ad.c.] : 14

Rated Qutput Power [W] : 1000

Max. Output Curr. [Ra.c.] : 5.2

Continued on page 0002

ANLAGE ({(Appendix): 1.0

Dem Zertiftkat legt unsere Priif- und Zerviifizierungsordnung zugrunde wnd es besidtigt die Konformitar
des Pradukdes mit den oben geriannten Siandards und Priffgrundlagen. Zusiitzliche Anforderungen

in Lendern, in denen das Produkt in Verkehr gebracht werden soll, miissent zusdizlich

betrachtet werden. Die Herstellung des zertifizierten Produktes wird dberwacht.

This certificate is based on our Testing and Certification Regulation and states the conformity

of the product with the dards and testing requir ts as indicated above. Any additional
requirements In countries where the producy is going to be marketed have fo be considered
additionally. The manufacturing of the certified product is subject fo surveillance.

TUV Rheinland LGA Products GmbH, Tillysirafie 2, 20431 Niirnberg

hitp:/www.tuv.comisafety E-mail: markeheck@iny.com Bruce Li
Fax: +49 221 806-3935

G20 A G408 @ TV, TUEY wnd TUY gt Mglsteisd watamars UnTiaakion and application requieas prlor Buprival



TUV Rhelnland (China) Ltd. A TUVRheinIand®

Member of TUV Rheinland Group Precisely Right

Ginlong technologies Co., Ltd. Date s 17.09,2021
Qingying Cui Cur ref. :; Pengmar 01
Your ref.: Qingying Cui

No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo

315712 Zhejiang

P.R. China

Ref : R TUOV-Bauvart-Zeichen o. Akkred. Nx.

Grid-connected PV Inverter
See Certificate

R 50516877 0001

CN21SFE3 001

Type of Equipment
Model Designation
Certificate No.
Report No.

P Y Y

Dear Qingying Cui,

The above specified equipment has been tested and found to be in
accordance with the relevant requirements.

Please find enclosed your certificate as specified above,

If cancellation of the certificate is submitted by 15 November in a
given year, no fee will ke charged for the following year.

The certificate is issued with the reservation that the license holder
applies all informaticn required in § 6 of the ProdSG related to name
and address of the manufacturer or his authorized representative /
importer, including their respective contact addresses on the product
prior to marketing of the product in the European Econcmic Area,

With kind regards,

Certification Bedy

Brice I

Bruce Li
Enclosure
TEF 0 £ 40 H 335 B Rehtips/iwww. certipedia.comE ], BT REFARMLS 800 999 3668/400 883 1300 B8
TV Rheinland (China) Ltd. KRN ATERRETRAR Tel: 86 10 8524 2222 Bi5; 86 10 8524 2222
Room 301, 3F and Room 1203, 12F, IEHFAREFEAFEE Fax: 86 10 B524 2200 fEl . 86 10 8524 2200
Building 4, No. 15, Ronghua South Road, REMBSERIRMHITIONE Hotline: 400 883 1300 Mék: 400 883 1300
Beijing Economic-Technological 12E12038 800 999 3668 . 800 999 3688
Developmant Area, Balling iR 100178 GC Service mailbox : service-ge@tuv.com K E & sanvice—go@tuv.com

www.chn. tuv.com www.chn.tuv.com



Zertifikat Certificate N @
TUVRheinland

Zertifikat Nr. Certificate No. Blatt Sheet

R 50516877 0002

Thr Zeichen Client Reference Unser Zeichen Our Refererce Ausstellungsdatum  Date of Issue

Qingving Cui

0l-Pengmar-CN21SFB3 001 17.09.2021 (day/mosyr)

Genehmigungsinhaber License Holder

Fertigungsstiitte Marufacturing Plant

Ginlong technologies Co., Ltd. Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai, No.57 Jintong Road, Binhai,
(seafront), Industrial Park, (geafront), Industrial Park,

Xiangshan Ningbo
315712 Zhejiang
P.R. China

Xiangshan Ningbo
315712 Zhejiang
P.R. China

Priifzeichem Test Mark

Gepriift nach Tested acc. to

Bauart geprift IEC 62109"1:2010
( Stcherhelt JEC 62109-2:2011
,E:g;;;f:;g EN 62102-1:2010
E ® iiberwachung EN 62109-2:2011
TUVRheinland
;ww‘t;v.eom ]
ID 1111244287
Zertifiziertes Produkt (Geriiteldentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification} License Fee - Unit

PV-Wechgelrichter {(Grid-

as page 0001 continuation

Type Designation

Vmax PV [vd.c.]

Isc PV [Ad.c.]

MPP Voltage Range[Vd.c.]
Max. Input Current [Ad.c.]
Rated OQutput Power [W]
Max. Output Curr. [Ra.c.]

Type Designation

Vmax PV [vd.c.]

Ige PV [Ad.c.]

MPP Voltage Range([Vd.c.]
Max. Input Current[Ad.c.]
Rated Qutput Power [W]
Max. Output Curr. [Ra.c.]

Continued on page 00032

ANLAGE (Appendix): 1.0

Dem Zevtifikat liegt imsere Prigf- und Zertifizierungsordnung zugrunde und es bestirigt die Konformirdt
dex Produkies mit den oben genannten Standavds wnd Priifgrundlagen. Zusétzliche Anforderungen

in Lindern, in denen das Produkt in Verkehr gebracht werden soll, miissen zusatzlich

betrachtet werden. Die Herstellung des zervtifizierten Produktes wird éiberwacht.

This certificate is based on our Testing and Certification Reguiation and states the conformity

of the product with the standards and testing requirements as indicated above. Any additional
requirements in countries where the product is going to be marketed have to be considered
additionally. The manufacturing of the certified product is subject to surveillance.

TV Rheinland LGA Products GmbH, Tillystrafie 2, 90431 Niirnberg
httpifFwww v com/safety E-mail: markcheck@muv.com

Fax: +49 221 806-3935

connected PV Inverter)

: S6-GR1P1.5K-M-R S86-GR1F1.5K-M
: 600
1 22

50-500
14
1500
8.1

: S6-GR1PZK-M-R 86-GR1P2K-M
: 600

s 22

: 80-500

1 14

: 2000

: 10.5

w0 g 408 @ TOW TUEY and TUY e rag | Uiiizlon and spplication requires prior apgroval,




TUV Rheinland (China) Ltd. A TUVRheinland®

Member of TUV Rheinland Group Precisely Right.

Ginlong technologies Co., Ltd. Date : 17.09.2021
Qingying Cui Qur ref. : Pengmar 01
Your ref.: Qingying Cui

No.57 Jintong Reoad, Binhai,
(seafront), Industrial Park,
¥Xiangshan Ningbo

315712 zhejiang

P.R. China

Ref : R TUV-Bauart-Zeichen o. Akkred. Nr.
Type of Equipment : Grid-connected PV Inverter
Model Designation : See Certificate

Certificate No. R 50516877 0002
Report No. CN21SFB3 001

Dear Qingying Cui,

The above specified equipment has been tested and found to be in
accordance with the relevant requirements.

Please find enclosed your certificate as specified above.

If cancellation of the certificate is submitted by 15 November in a
given year, no fee will be charged for the following year.

The certificate is issued with the reservation that the license holder
applies all information required in § 6 of the ProdSG related to name
and address of the manufacturer or his authorized representative /

importer, including their respective contact addresses on the product
prior to marketing of the product in the European Economic Area.

With kind regards,

Certification Body

Brige O

Bruce Li

cc: Ginlong technologies Co., Ltd.

Enclosure

iE T4 % 18 B Fhttps:/iwww.cortipedla.com 2 8, sRERFTIRE)ZE IR 2L 800 999 3668/400 833 1300 &if

Tiiv Rhainland (China) Ltd. ¥ERANAERSPEIIRLT Tel: 86 10 8524 2222 BiE: 86 10 8524 2222

Room 301, 3F and Room 1203, 12F, A AEEFERFLE Fax: 86 10 8524 2200 f#: 86 10 8524 2200
Building4, No. 15, Rlonghua South Road, REWEI5S RS HIEI01E Haotline : 400 883 1300 . 400 883 1300

Bai|fing Economic-Tachnological 1212032 800 999 3668 800 999 3668
Developmant Area, Beljing A 100176 GC Servica mailbox : senvice—ge @tuv.com KPR RSB service—go@tuv.com

wiww.chn.tuv.com www.chn.iuv.com



Zertifikat Certificate : o ®
TUVRheinland
Zertifikat Nr. Cerrificate No. Blatt Sheet
R 50516877 0003
Thr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Date of Issue
Qingying Cui 01-Pengmar-CN21SFB3 001 17.09.2021 (day/molyr)
Genehmigungsinhaber License Holder Fertigungsstitte Manufacturing Plant
Ginlong technologies Co., Ltd. Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai, No.57 Jintong Road, Binhai,
{(seafront), Industrial Park, (seafront), Industrial Park,
Xiangshan Ningbo Xjiangshan Ningbo
315712 Zhejiang 315712 Zhejiang
P.R. China P.R. China
Priifzeichen Test Mark Gepriift nach  Tested ace. to
Bouart gaprift IEC 62109-1:2010
Sicherhait IEC 62109-2:2011
RogeimaRios EN 62109-1:2010
i e iiberwathtng EN 62109-2:2011
TUVRheinland
WWW.IUV.COM
10 1111234287
Zertifiziertes Produkt (Gerditcidentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification) License Fee - Unit
PV-Wechselrichter (Grid-connected PV Inverter)
as page 0002 continuation 4
Type Designation : B86-GR1P2,5K-M-R S6-GR1P2.5K-M
Vimax PV [Vd.e.] : 600
Is¢c PV [Ad.c.] : 22
MPP Voltage Range[vd.c.] : 80-500
Max. Input Current[Ad.c.] : 14
Rated Qutput Power [W] : 2500
Max. Output Curr.[Ra.c.] : 13.3
Type Designation : S6-GR1P3K-M-R S6-GR1P3K-M
Vmax PV [vd.c.] : 600
Ige PV [Ad.c.] : 22
MPP Voltage RangelVd.c.] : B0-500
Max. Input Current [Ad.c.] : 14
Rated OQutput Power [W] : 3000
Max. Output Curr. [Ra.c.] : 15.7

Continued on page 0004

ANLAGE (Appendix): 1.0

Dem Zertifikat liegt 1msere Priff- und Zertifizierungsordnung zugrunde und es bestdrigt die Konformitdt
des Produlttes mit den oben genannien Standards und Prilfgrundiagen. Zuslizliche Anforderungen
in Lindern, in denen das Produkt in Verlkehr gebracht werden soll, milssen zusdtzlich
betrachtet werden. Die Herstellung des zertifizierien Produlies wird diberwachi,
This certificate is based on our Testing and Certification Reguiation and states the conformity
af the product with the standards and testing requirements as indicated above. Any additional
requirements in couniiries where the product is going 1o be marketed have to be considered
dditionally. The mamgacturing of the certified product is subject 1o surveillance.

TUV Rheinland LGA Products GmbH, Tillystrafie 2, 90431 Niirnberg

http:/fwww tuv.com/safety E-mail: markcheck@muv.com
Fax: +49 221 806-3935

ARG 408 B TOV, TUEW and TV ark segisbboncd tracemarks. Lilization and application requires pricr appm,



TUV Rheinland (China) Ltd. A TUVRheinland®

Member of TUV Rheinland Group

Precisely Right.
Ginlong technologies Co., Ltd. Date : 17.09.2021
Qingying Cui OQur ref. : Pengmar 01
Your ref.: Qingying Cui

No.57 Jintong Read, Binhai,
(seafront}, Industrial Park,
Xiangshan Ningbo

315712 Zhejiang

P.R. China

Ref : R TUV-Bauart-Zeichen o. Akkred. Nr.
Type of Equipment : Grid-connected PV Inverter
Model Designation : See Certificate

Certificate No. : R 50516877 0003
Report No. : CN21SFB3 001

Dear Qingying Cui,

The above specified equipment has been tested and found to be in
accordance with the relevant requirements.

Please find enclosed your certificate as specified above.

If cancellation of the certificate is submitted by 15 November in a
given year, no fee will be charged for the following year.

The certificate is issued with the reservation that the license holder
applies all information required in § 6 of the ProdSG related to name
and address of the manufacturer or his authorized representative /

importer, including their respective contact addresses on the product
prior to marketing of the product in the Eurcpean Economic Area.

With kind regards,

Certification Body
L%
{ CﬁLu
Bru euif?

cc: Ginlong technologies Co., Ltd,

Enclosure

AE S HIVEA BRI B Rhttps:fwww.certipedia.comB 7], BRIAITHF ZIRALL 800 999 3668/400 553 1300 &if)

TV Rhelnland (Chinal Ltd. EEHRMEBShEERAN Tel: 86 10 8524 .2222 Fi%: 86 10 8524 2222

Room 301, 3F and Room 1203, 12F, Jb BT Ak PR TR R TR Fax: 86 10 8524 2200 £ : 86 10 8524 2200
Buikiing 4. No. 15, Ronghua South Road, ik SE R4S HI3mA0I X Hotline : 400 8823 1300 #zh, 400 883 1300

Beijing Economic=Technological 12 1203% 800 999 3668 800 999 3668
Development Araa, Baijing B : 100176 GC Senvice mailbox : service—ge@tuv.com KRS E IR« service=ge @1luv.com

www.chn.tuv.com wWww.chn.tuy.com



Zertifikat Certificate i« . ®
TUVRheinland

Zertifikat Nr. Certificate No. Blatt Sheet
R 50516877 0004
Thr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Date of Issue
Qingying Cui 0l-Pengmar-CN21SFB3 001 17.09.2021 (day/molyr)
Genchmigungsinhaber License Holder Fertigungsstiitte Manufacturing Plant
Ginlong technologies Co., Ltd. Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai, No.57 Jintong Rocad, Binhai,
{seafront)}, Industrial Park, (seafront), Industrial Park,
Xiangshan Ningbo Xiangshan Ningbo
315712 Zhejiang 315712 Zhejiang
P.R. China P.R. China
Priifzeichen Test Mark Gepriift nach Tested ace. to

Bausrt geprift IEC 62109-1:2010

Sicherheit IEC 62109-2:2011

il of EN 62109-1:2010

; "~ @ || berwactung EN 62109-2:2011
TUVRheinland .

D 3111244267
Zertifiziertes Produkt (Geriteidentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification) License Fee - Unit
PV-Wechselrichter (Grid-connected PV Inverter)
as page 0003 continuaticn 2
Type Degignation : 86-GR1P3.6K-M-R S6-GR1P3.68K-M
Vmax PV [Vd.c.] 1 600
Isec PV [Ad.c.] r 30
MPP Voltage Range[Vd.c.] : 80-500
Max. Input Current [Ad.c.] : 19
Rated Qutput Power [Wl : 3600
Max. Qutput Curr.{Ra.c.] : 16
Continued on page 0005

2

ANLAGE (Appendix): 1.0

Dem Zertifikat liegt unsere Priif- und Zertifizierungsordmung zugrunde und es bestéitigt die Konformitat
des Produlites mit den oben genannten Standards und Prilfgrundlagen. Zus@izliche Anforderungen

in Lindern, in denen das Prodult in Verkehr gebracht werden soll, miissen zusitzlich

betrachtet werden. Die Herstellung des zertifizierten Produlites wird iiberwachs.

This certificate is based on owr Testing and Certification Reguiation and states the conformity

of the product with the standards and testing requirements as indicated above. Any additional
requirements in countries where the product is going to be marketed have to be consideved
additionally. The manufacturing of the certified product is subject to surveillance.

TUV Rheinland LGA Products GmbH, TillystraBie 2, 90431 Niirnberg

htp/Aerww.iuv.comfsafety E-mail: markcheck@tuv.com Bruce Li
Fax: +49 221 806-3935

ORI G 0408 % TUY, TUEY amd TUY are ropistered Indermmrks. Linization and appiclion requaes prior sopsoval,



TUV Rheinland (China) Ltd. A TUVRheinland®

Member of TUV Rheinland Group Precisely Right.

Ginlong technologies Co., Ltd. Date : 17.09.2021

Qingying Cui Our ref. : Pengmar 01
Your ref.: Qingying Cui

No.57 Jintong Road, Binhai,

(seafront), Industrial Park,

Xiangshan Ningbo

315712 Zhejiang

P.R. China

Ref : R TUv-Bauart-2eichen o. Akkred. Nr.

Grid-connected PV Inverter
See Certificate

R 50516877 0004

CN21SFB3 001

Type of Equipment
Model Designation
Certificate No.
Report No.

Dear Qingying Cui,

The above specgified equipment has been tested and found to be in
accordance with the relevant requirements.

Please find enclosed your certificate as specified abkove.

If cancellation of the certificate is submitted by 15 November in a
given year, no fee will be charged for the following year.

The certificate is issued with the reservation that the license holder
applies all information required in § € of the ProdSG related to name
and address of the manufacturer or his authorized representative /

importer, including their respective contact addresses on the product
prior to marketing of the product in the European Economic Area.

With kind regards,

Certification Body

B?’u (e &‘-‘

Bruce Li

cc: Ginlong technologies Co., Ltd.

Enclosure

PO H% 2 Fhitps:fwww.cerlipedia.comZ 7, T IA Z RN 800 900 3668/400 883 1300 &4f

TV Rheinland (China) Ltd. EEEMNNEBFIHEARLR Tal: 86 10 8524 2222 BiE: 86 10 8524 2222

Room 301, 3F and Room 1203, 12F, EETIERSFERFRE Fax: 86 10 8524 2200 f§M: 86 10 8524 2200
Buldnga,No. 15,RonghuaSouth Road, S5 38 5B AR RAMB01 5 Hotline : 400 883 1300 £4%: 400 883 1300

Baijing Economic-Technological 12M1203% 800 999 3868 800 999 3668
Development Area, Beliing wE#8: 100176 GG Service mailbox : service-ge@iuv.com AP EXIRFEHE  service—ge@tuv.com

www.chn.tuv.com wiww.chiLtuv,com



Zertifikat Certificate
Zertifikat Nr. Certificate No. Blatt Sheet
R 50516877 0005

" ®
TUVRheinland

Ihr Zeichen Client Reference
Qingying Cui

Unser Zeichen Ownr Reference
01-Pengmar-CN21S8FB3 001

Ausstellungsdatum  Date of Issue
17.09.2021 (day/molyr)

Genehmigungsinhaber License Holder
Ginlong technologies Co

{seafront),
Xiangshan Ningbo
315712 Zhej iang
P.R. China

., Ltd.
No.57 Jintong Road, Binhai,
Industrial Park,

Fertigungsstiitte

Manufacturing Plant

Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
(seafront),

Industrial Park,

Xiangshan Ningbo
315712 Zhejiang

P.R. China

Priifzeichen Test Mark

VAN

Bauart geprift
Sicherhait
RagelmaBige
Produktions-

. ® dbarwachung
TUVRheinland

ZERTIFIZIERT WA LU £0m

1D 1111244287

Gepriift nach Tested ace. to
IEC 62109-1:2010
IEC 62109-2:2011
EN 62109-1:2010
EN 62108-2:2011

Zertifiziertes Produkt (Geriiteidentifikation)

Certified Product

PV-Wechselrichter (Grid-

ag page 0004 continuation

Overvoltage Category (OVC)
Rated Output Velt. [Va.c.]
Rated Output Freg. [Hz]

Power Factor

Overvoltage Category (0OVCQ)
Protective Class

Ingregs Protection (IP}
Pollution Degree (PD)
Altitude fm]

Operating Temperature [°C]
Type of Inverter

Remark{s) :

(Product Identification)

connected PV Inverter)

: Non-isolated

The installation has to be carried out accerding to the
attached installation instructien.

Any additicnal reguirements in countries where the product
is going to be marketed have to be considered additienally.

ANLAGE (Appendix): 1.0

Dem Zertifikaf liegt unsere Praf- und Zerrifizierungsordnung zugrunde und es bestarigt die Konformitdt
des Produfres mit den oben genannien Standards und Prilfgrundiagen. Zusdizliche Anforderungen

in Landern, in denen das Produkt in Verkehr gebrach! werden soll, méissen zusdiziich

betrachret werden. Die Herstellung des zeriifizierien Produktes wird berwacht.

This certificare it based on our Testing and Certification Regulation and states the conformity

of the product with the standards and testing requirements as indicaled above. Any additional
requirements in countries where the product is going to be morketed have fo be considered
additionally. The manufacturing of the certified product is subject to surveillance.

TUV Rheinland LGA Products GmbH,

Tillysirafe 2, 90431 Niirnberg

http:/fwrww.mv.comfsafety E-mail: matkeheck@tuv.com

Fax: +49 221 806-3935

Lizenzentgelte - Einheit
License Fee - Unit

: II for PV
: 1/N/PE, 220 V / 230 V
: 50 / 60
: [-0.80, 0.80}
:+ IIT for AC wains
: Clase I
: IPES
: PD 2 (inside) PD 3 (outside)
: 2000
-25 to +60

Bruce Li



TUV Rheinland (China) Ltd. A TUVRheinland®

Member of TUV Rheinland Group Precisely Right

Ginlong technologies Co., Ltd. Date : 17,09.2021

Qingying Cui OQur ref. : Pengmar 01
Your ref.: Qingying Cui

No.57 Jintong Reoad, Binhai,

(seafront), Industrial Park,

Xiangshan Ningbo

315712 Zhejiang

P.R. China

Ref : R TOV-Bauvart-Zeichen o. Akkred. Nr,
Type of Equipment : Grid-connected PV Inverter
Model Designation : See Certificate

Certificate No. : R 50516877 0005
Report No. : CN21SFB3 001

Dear Qingying Cui,

The above specified equipment has been tested and found to be in
accordance with the relevant requirements.

Please find enclosed your certificate as specified above.

If cancellation of the certificate is submitted by 15 November in a
given year, no fee will be charged for the following year.

The certificate is issued with the reservation that the license holder
applies all information required in § 6 of the ProdSG related to name
and address of the manufacturer or his authorized representative /

importer, including their respective contact addresses on the product
prior to marketing of the product in the European Economic Area.

With kind regards,

Certification Body
fea’\
Bruce Li

cc: Ginlong technologies Co., Ltd.

Enclosure

ETH R i 4 Bl im B R hitps /iwww.cartipedla.comBE R, ERIITIRZM M4k 800 009 3668/400 883 1300 B

TUV Rheinland {China) Ltd. EHRNLEIRAFETRLR Tel: 86 10 8524 2222 Bi%: 86 10 8524 2222

Rooim 301, 3F and Room 1203, 12F, IE RS FERATFLEE Fax: B6 10 8524 2200 fE3: 86 10 8524 2200

Buiiding 4, Ne. 15, Ronghua South Foad, FEMBSERIBHEIEIIE Hotline : 400 883 1300 MEE: 400 883 1300

Beifing Econcmic—-Tachnolagical 12E1203% 800 999 3668 800 999 3668
Developmeni Area, Bsijing EBiR: 100176 GC Senvice mailbox : service—go@tuv.com K AREREFRE I : sarvice—e@uv.com

www.chn.iuv.com www . chn.tuv.com
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ZERTIFIKAT & CERTIFICATE

Product Service

Compliance Document
No. D 086470 0114 Rev. 00

Holder of Certificate: Ginlong Technologies Co., Ltd.
No.57 Jintong Road
Binhai Industrial Park, Xiangshan
315712 Ningbo, Zhejiang
PEOPLE'S REPUBLIC OF CHINA

Product: Converter
(PV-Inverter)

This Compliance document confirms the compliance with the listed standards on a voluntary basis. It
refers only to the sample submitted for testing and certification and does not certify the quality or
safety of the serial products. For details see: www.tuvsud.com/ps-cert

Test report no.: 64772228006301

Date, 2022-06-08
—

( Tony Liu)

o)
Page 1 of 4 TOV
TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich + Germany
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ZERTIFIKAT & CERTIFICATE

=)

Product Service

Compliance Document
No. D 086470 0114 Rev. 00

Model(s): S6-GR1P3.6K-M, S6-GR1P3K-M, S6-GR1P2.5K-M, S6-GR1P2K-
M, S6-GR1P1.5K-M, S6-GR1P1K-M, S6-GR1P0.7K-M, S6-
GR1P3.6K-M-R, S6-GR1P3K-M-R, S6-GR1P2.5K-M-R, S6-
GR1P2K-M-R, S6-GR1P1.5K-M-R, S6-GR1P1K-M-R, S6-
GR1P0.7K-M-R

Trade name: solis

o)
Page 2 of 4 TOV
TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich + Germany
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ZERTIFIKAT & CERTIFICATE

Compliance Document

No. D 086470 0114 Rev. 00

Product Service

Parameters:
Model: S6-GR1P0.7K-M S6-GR1P1K-M S6-GR1P1.5K-M
S6-GR1P0.7K-M-R S6-GR1P1K-M-R S6-GR1P1.5K-M-R

INPUT

Vmax PV [Vdc] 600

Isc PVIA] 22

MPP Voltage Range Vypp[Vdc] 50-500

Max. Input Current Imax [A] 14

MPP Full Power Voltage Range [Vdc] 66-500 94-500 | 141-500

Start PV Voltage [Vdc] 60

Backfeed Current [A] 0

Overvoltage Category (OVC) 1l

OUTPUT

Rated Output Voltage Ur [Vac] 1/N/PE, 220/230V

Normal Operating Voltage Range Un [Vac] 176-253V/184-264V

Rated Output Frequency FneTz [HZ] 50/60

Normal Operating Frequency Range F,, [Hz] 45-55Hz/55-65Hz

Rated Output Power Pg [W] 700 1000 1500

Max. Output Power Pgmax [W] 800 1100 1700

Max. Output Current Imax [A] 4.4 5.2 8.1

Power Factor coso [A] -0.8, 0.8

Standby Power Consumption [W] <1

Night Power Consumption [W] <1

THD [V /1] (100% full power) <3%

Acoustic Noise [dB] <20

Overvoltage Category (OVC) 11l

SYSTEM

Protective Class I

Enclosure Protection (IP) 1P66

Operating Temperature Range [°C] -25 to +60

Pollution degree (PD) PD2

Altitude [m] 2000

Array Insulation Resistance Detection [Q] 200K

The accuracy of resistance measurement [%)] <10

Model: S6-GR1P2K-M S6-GR1P2.5K-M
S6-GR1P2K-M-R S6-GR1P2.5K-M-R

INPUT

Vmax PV [Vdc] 600

Isc PVIA] 22

MPP Voltage Range Vypp[Vdc] 80-500

Max. Input Current Imax [A] 14

MPP Full Power Voltage Range [Vdc] 187-500 | 234-500

Start PV Voltage [Vdc] 90

Backfeed Current [A] 0

Overvoltage Category (OVC) Il

OUTPUT

Rated Output Voltage Ur [Vac] 1/N/PE, 220/230V

Normal Operating Voltage Range Un [Vac] 176-253V/184-264V

Rated Output Frequency FneTz [Hz] 50/60

Normal Operating Frequency Range F,, [Hz] 45-55Hz/55-65Hz

Rated Output Power Pg [W] 2000 2500

Max. Output Power Pgmax [W] 2200 2800

Max. Output Current Imax [A] 10.5 13.3

Page 3 of 4

TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich + Germany

TUV®
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ZERTIFIKAT & CERTIFICATE

Compliance Document

No. D 086470 0114 Rev. 00

Product Service

Power Factor cos® [A] -0.8,0.8

Standby Power Consumption [W] <1

Night Power Consumption [W] <1

THD [V /1] (100% full power) <3%

Acoustic Noise [dB] <20

Overvoltage Category (OVC) 1l

SYSTEM

Protective Class |

Enclosure Protection (IP) IP66

Operating Temperature Range [°C] -25 to +60

Pollution degree (PD) PD2

Altitude [m] 2000

Array Insulation Resistance Detection [Q] 200K

The accuracy of resistance measurement <10

[%]

Model: S6-GR1P3K-M S6-GR1P3.6K-M
S6-GR1P3K-M-R S6-GR1P3.6K-M-R

INPUT

Vuax PV [Vdc] 600

Isc PVIA] 22 30

MPP Voltage Range Vypp[Vdc] 80-500

Max. Input Current Imax [A] 14 19

MPP Full Power Voltage Range [Vdc] 281-500 195-500

Start PV Voltage [Vdc] 90

Backfeed Current [A] 0

Overvoltage Category (OVC) Il

OUTPUT

Rated Output Voltage Ur [Vac] 1/N/PE, 220/230V

Normal Operating Voltage Range Un [Vac] 176-253V/184-264V

Rated Output Frequency FneTz [Hz] 50/60

Normal Operating Frequency Range F,, [Hz] 45-55Hz/55-65Hz

Rated Output Power Pg [W] 3000 3600

Max. Output Power Pgmax [W] 3300 3600

Max. Output Current Imax [A] 15.7 16

Power Factor cos [A] -0.8,0.8
Standby Power Consumption [W] <1
Night Power Consumption [W] <1
THD [V /1] (100% full power) <3%
Acoustic Noise [dB] <20
Overvoltage Category (OVC) 11l
SYSTEM

Protective Class I
Enclosure Protection (IP) P66
Operating Temperature Range [°C] -25 to +60
Pollution degree (PD) PD2
Altitude [m] 2000
Array Insulation Resistance Detection [Q] 200K
The accuracy of resistance measurement <10

[%]

Tested

EN IEC 61000-3-11:2019

EN 61000-3-12:2011

according to:

Page 4 of 4

TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich + Germany

TUV®



CERTIFICATE TOVRheinland

of Conformity
Low Voltage Directive 2014/35/EU

Registration No.: AN 50519078 0001
Report No.: CN21SFB3 001

Holder: Ginlong technologies Co., L.td.
No.57 Jintong Road, Binhai,
s?eafront), Industrial Park,

iangshan Ningbo
315712 Zhejiang
P.R. China

Product: PV-Inverter
(Grid-connected PV Inverter)

Identification: Type Designation: S6-GR1P3.6K-M S6-GR1P3K-M S6-GR1P2.5K-M
S6-GR1P2K-M S6-GR1P1.5K-M S&6-GR1P1K-M
S6-GR1P0O.7¥X-M B56-GR1P3.6K-M-R 826-GR1P3K-M-E
86-GR1P2.5K-M-R S6-GR1P2K-M-R S6-GR1P1l.SK-M-R
S6-GR1P1K-M-R 8S6-GR1P0.7K-M-R
Serial Number : Engineering Sample
Remark (s) : Issued in conjunction with TOV Rheinland

This certificate of conformity is based on an evalugﬂ'gl? ) &rﬁslselg‘lp t'i'l?a gﬁg\}e— ?noeonsh'oned product,
Technical Report and documentation are at the Licence Holder’s disposal. This is to certify that the
tested sample Is In conformity with Annex | of Council Directive 2014/35/EV, referred to as the Low
Voltage Directive. This certificate does not imply assessment of the series-production of the product
and does not permit the use of a TUV Rheinland mark of conformity. The holder of the certificate is
authorized to use this certificate in connection with the EC declaration of conformity according to
Annex IV of the Directive.

Date 17.09.2021 wie

TOV Rheinland LGA Products GmbH - TillystraBe 2 - 90431 Niirnberg

( € The CE marking may be used if all relevant and effective EC Directives are complied with. C€

WAk (00 B T, TUEY md TUW arp i Wilisation and applicption requines prior sl



TUV Rheinland (China) Ltd. é TUVRheinland®

Member of TUV Rheinland Group Precisely Right.

Ginlong technologies Co., Ltd. Date : 17.09.2021
Qingying Cui our ref. : DJIW 01
Your ref.: Qingying Cui
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Ref : AN Certificate of Conf. Low Voltage D.
Type of Equipment : Grid-connected PV Inverter
Model Desgignation : See Certificate

Certificate No. : AN 50519078 0001
Report No. : CN21SFB3 001

Dear Qingying Cui,

We herewith confirm that a sample of the above mentioned technical
equipment has been tested and was found to be in accordance with the
relevant requirements.

Enclosed please find your Certificate of Conformity.

We appreciate your kind support and would like to offer our
assistance and continuous services in the future.

With kind regards,
Certification Body
Ba’c(:e 02\

Bruce Li

Enclosure

UEBH) VA BT 22 1% B Fehttps=/iwww. cortipedia.com ZE ], BRIT R TR AR LR 800 999 3668/400 883 1300 &

TUV Rheinland [China} Ltd. RERMNMERSFEARLT Tel: 86 10 8524 2222 Bi5: 86 10 8524 2222

Freom 301, 3F and Room 1203, 12F, EEMEREFRATRE Fax: B6 10 8524 2200 feM. 56 10 8524 2200
Buiding 4, No. 16, Ronghua South Road, FEHRI SRR S HININIE Hotline : 400 883 1300 #ek: 400 883 1300

Beijing Economic-Technological 12 1203% 800 999 3668 800 999 3688
Development Area, Baijing ;100178 GC Senvice maibox : senvice—ge@tuv.com TR Z ISP : service—ge@tuv.com

www.chn tuv.com wwwr_chn.tuy.com



CERTIFICATE

of Conformity
EC Council Directive 2014/30/EU
Electromagnetic Compatibility

Registration No.: AE 50555891 0001

Report No.: 50084876 012
Holder: Ginlong technologies Co., Ltd.
No.57 ntong Road, Binhai,
seafront) In ustrlai Park,
iangshan Ningbo
315 ZZhejlang
hina
Product: PV-Inverter

(Grid-connected PV Inverter)

Identification: See type designations in attachment 1.1
Serial No.: n.a.
Remark: Refer to test reports 50084876 001-012 for details.
Continued on page 0002.

Tested acc. to: EN TEC 61000-6-4:2019
EN TEC 61000-6-3:2021
EN TEC 61000-6-2:2019
EN TEC 61000-6-1:2019
EN 55011:2016+A1+A11+A2

This certificate of conformity is based on an evaluation of a sample of the above mentioned product.
Technical Report and documentation are at the Licence Holder's disposal. This is to certify that the
tested sample is in conformity with all provisions of Annex | of Council Directive 2014/30/EU.

This certificate does not imply assessment of the production of the product and does not permit

the use of a TUV Rheinland mark of conformity. The holder of the certificate is authorized to use
this certificate in connection with the EC declaration of conformity according to the a.m. Directive.

Certification Body

< (.

Date _19.08.2022

Xinhua Lu
TUV Rheinland LGA Products GmbH - TillystraRe 2 - 90431 Niirnberg

( € The CE marking may only be used if all relevant and effective EC Directives are complied with. ( €



CERTIFICATE

of Conformity
EC Council Directive 2014/30/EU
Electromagnetic Compatibility

Registration No.: AE 50555891 0002

Report No.: 50084876 012
Holder: Ginlong technologies Co., Ltd.
No.57 ntong Road, Binhai,
seafront) In ustrlai Park,
iangshan Ningbo
315 ZZhejlang
hina
Product: PV-Inverter

(Grid-connected PV Inverter)

Identification: See type designations in attachment 1.1
Serial No.: n.a.
Remark: Refer to test reports 50084876 001-012 for details.
Refer to page 0001.

Tested acc. to: TEC 61000-6-4:2018
TEC 61000-6-3:2020
TEC 61000-6-2:2016
TEC 61000-6-1:2016
CISPR 11:2015+A1+A2

This certificate of conformity is based on an evaluation of a sample of the above mentioned product.
Technical Report and documentation are at the Licence Holder's disposal. This is to certify that the
tested sample is in conformity with all provisions of Annex | of Council Directive 2014/30/EU.

This certificate does not imply assessment of the production of the product and does not permit

the use of a TUV Rheinland mark of conformity. The holder of the certificate is authorized to use
this certificate in connection with the EC declaration of conformity according to the a.m. Directive.

Certification Body

o Ly
Date _19.08.2022

Xinhua Lu
TUV Rheinland LGA Products GmbH - TillystraRe 2 - 90431 Niirnberg

( € The CE marking may only be used if all relevant and effective EC Directives are complied with. ( €



TUV Rheinland bl
LGA Products GmbH
TillystraBe 2, 90431 Nurnberg

Attachment to
Registration No.: AE 50555891 0001
Report No.: 50084876 012

Manufacturer: Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo

315712 Zhejiang
P.R. China

Scope: type designation:
S0lis-mini-700-4G S5-GR1P0O.7K-M S6-GR1P0O.7K-M
S6-GR1P0O.7K-M-R S0lis-mini-1000-4G S5-GR1P1K-M
S6-GR1P1K-M S6-GR1P1K-M-R S0lis-mini-1500-4G
S5-GR1P1.5K-M S6-GR1P1.5K-M S6-GR1P1.5K-M-R
S0lis-mini-2000-4G S5-GR1P2K-M S6-GR1P2K-M
S6-GR1P2K-M-R So0lis-mini-2500-4G S5-GR1P2.5K-M
S6-GR1P2.5K-M S6-GR1P2.5K-M-R Solis-mini-3000-4G
S5-GR1P3K-M S6-GR1P3K-M S6-GR1P3K-M-R
Solis-mini-3600-4G S5-GR1P3.6K-M S6-GR1P3.6K-M
S6-GR1P3.6K-M-R S6-GR1P1K-M-LV

S6-GR1PO.6K-M

Certification Body

g L

Date: 2022-08-19

Xinhua Lu



GINLONG

EU Declaration of Conformity — CE

This is to declare that the products listed below have been manufactured according to the following EU
directives:

e Low Voltage Directive 2014/35/EU

e Electromagnetic Compatibility 2014/30/EU

e 2011/65/EU RoHS Directive

Manufacturer Ginlong (Solis) Technologies Co., Ltd.

Address NO.57 Jintong Road, Binhai Industrial Park, Xiangshan Ningbo, Zhejiang, 315712,
' China

Product Type Grid-connected PV Inverter

Model Solis-mini-700-4G, Solis-mini-1000-4G, Solis-mini-1500-4G, Solis-mini-2000-4G,

Solis-mini-2500-4G, Solis-mini-3000-4G, Solis-mini-3600-4G,
S5-GR1P0.7K-M, S5-GR1P1K-M, S5-GR1P1.5K-M, S5-GR1P2K-M,
S5-GR1P2.5K-M, S5-GR1P3K-M, S5-GR1P3.6K-M,
S6-GR1P0.7K-M, S6-GR1P1K-M, S6-GR1P1.5K-M, S6-GR1P2K-M,
S$6-GR1P2.5K-M, S6-GR1P3K-M, S6-GR1P3.6K-M,

The following standards have been applied according to the aforementioned directives:

Low Voltage Directive 2014/35/EU
EN 62109-1:2010, EN 62109-2:2011

Electromagnetic Compatibility 2014/30/EU

EN 55011:2016

EN 61000-6-1:2007, EN 61000-6-2:2005, EN 61000-6-3:2007+A1, EN 61000-6-4:2007+A1
IEC 61000-3-2:2018+A1, IEC 61000-3-3:2013+A1+A2

Rohs Directive 2011/65/EU
EN 63000:2018

All modifications to this declaration will be confirmed by Ginlong, otherwise this declaration will no
longer be valid. The product defined here-in was manufactured under the condition of the EU directive
and standards. Product responsibility is within the manufacturer’s guarantee and this declaration of
conformity is issued under the responsibility of the manufacturer.

Ningbo, 2.Nov.2021

BWERERHB ™ AR Bt o
GINLONG TECHNOLOGits wv.,LTD. ///

PanRuyi
Certification Supervisor

Ginlong Technologies Co., Ltd info@ginlong.com www.ginlong.com



CERTIFICATE

of Conformity

TUVRheinland

Registration No.: AK 50522088 0001 |

Report No.: 50281041 007

Holder: Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Product: PV-inverter
(Grid-connected PV Inverter)

Identification: Type Designation : Solis-aaK-5G (aa=25,30,33,36,40)
Solis-bbK-HV-5G (bb=40,50)
Solis-ccK-LV-5G (cc=15,20,23)
85-GCxxK (xx=25,30,33,36,40)
S5-GCyyK-HV (yy=40,50)
§5-GCzzK-LV (zz=15,20,23)

Serial Number : Engineering Samples
Firmware version : V31
Remark(s) : Refer to report 50281041 007 for details.,

Tested acc. to: IEC 61727:2004
IEC 62116:2014
The certificate of conformity refers to the above mentioned product. This is to certify that the specimen
is in conformity with the assessment requirement mentioned above. This certificate does not imply
assessment of the production of the product and does not permit the use of a TUV Rheinland mark of
conformity.

Date 22.10.2021




Holder:

Product:

Identification:

Tested acc. to:

CERTIFICATE

of Conformity

Registration No.:

Report No.:

AK 50570569 0001

CN22VJC9 001

Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,

Xiangshan Ning
315712 Zhejiang

P.R. China

PV-Inverter

bo

(Grid-Connected PV Inverter)

Type Designation :
: Engineering Samples

: Al

: Refer to report CN22VJC9 001 for details.

Serial Number
Firmware version
Remark(s)

IEC 61727:2004
IEC 62116:2014

Solis-xxK-56-PRO(xx=75,80,100,110,125)

The certificate of conformity refers to the above mentioned product. This is to certify that the specimen
is in conformity with the assessment requirement mentioned above. This certificate does not imply
assessment of the production of the product and does not permit the use of a TUV Rheinland mark of

conformity.

Date  05.01.2023

Certification Body

Weichun Li

TUV Rheinland LGA Products GmbH - TillystraRe 2 - 90431 Nirnberg



CERTIFICATE TUVRheinland

of Conformity

Registration No.: AK 50514285 0001 |
Report No.: CN20G2DH 002 |
Holder: Ginlong technologies Co., Ltd.

No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo

315712 Zhejiang

P.R. China

Product: PV-Inverter
(Grid-Connected PV Inverter)

Identification: Type Designation: S6-GR1PxxK (xx=2.5,3,3.6,4,4.6,5,6)
Solis-1Pxxk-4G (x%x=2.5,3,2.6,4,4.6,5,6)
Firmware Version: V2F

Serial Number : Engineering Samples
Remark : Refer to test report CN20G2DH 002 for
detail.
Tested acc. to: IEC 61727:2004

IEC 62116:2014

The certificate of conformity refers to the above mentioned product. This is to certify thai the specimen

is in conformity with the assessment requirement mentioned above. This certificate doeF imply
assessmeni of ihe produciion of the produci and does noi permii the use of a T\ J-- yth, mark of
conformity. &

.

=

Cerytificati
“mgﬁ?ﬁ) *
\\Q‘

Date 27.08.2021

Weichun Li

TUV Rheinland LGA Products GmbH - TillystraRe 2 - 90431 Niirnberg




A TUVRheinland®

TUV Rheinland (China) Ltd.

Member of TUV Rheinland Group Precisely Right.
Ginlong technologies Co., Ltd. Date ¢ 27.08.2021
Zhang Kun Our ref., : LIUPHI 01

Your ref.: Z.K
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Ref : AKX Certificate of Conformity
Type of Equipment : Grid-Connected PV Inverter
Model Designation : See Certificate

Certificate No. : AK 50514285 0001
“Report No. : CN20G2DH 002

Dear Zhang Kun,

We herewith confirm that a sample of the above mentioned technical
equipment has been tested and was found to be in accordance with the
relevant requirements.

Enclosed please find your Certificate of Conformity.

We appreciate your kind support and would like to offer our
assistance and continuous services in the future.

With kind regards,
Certification Body

A

Weichun Li

—  Enclosure
B BENESEMwww. certipedia.comB |, 55T T2 RAL800 939 3668 / 400 883 130028
TUV Rheinland (China) Ltd. Unit 707, AVIC Bldg., No. 10B, tRAHIERE=FPEZI0E  Tel: (8610)6566 6660
REHNWTRSE (PE) HRLE  Central Road, East 3rd Ring  TH#EAMI07E Fax: (8610)6566 6667

Road,Chaoyang District, 4% : 100022 a-mail: info @ bj.chn.tuv.com
Beijing, 100022, P.R.China Internet: http://www.chn.tuv.com



CERTIFICATE

of Conformity

. ®
TUVRheinland

Registration No.: AK 50514507 0001

Report No.: 50171233 006

Holder: Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Product: PV-inverter
(Grid-connected PV Inverter)

Identification: Type Designation : Solis-3PxK-4G  S5-GR3PyK
(x=5,6,8,9,10,12,15,17,20)
(y=3,4,5,6,8,9,10,12,12,15,17,20)

Serial Number : Engineering Samples
Firmware version : V18
Remark(s) : Refer to report 50171233 006 for details.

Tested acc. to: IEC 61727:2004
IEC 62116:2014

The certificate of conformity refers to the above mentioned product. This is to certify that the specimen
is in conformity with the assessment requirement mentioned above. This certificatf dgses e

assessment of the production of the product and does not permit the use of a T \Weinlaid xnark of
conformity. : :
Certf{fidation Bodyz |=
}ﬁtm},.,

Date 13.08.2021

Weichun Li

TUV Rheinland LGA Products GmbH - TillystraBe 2 - 90431 Niirnberg



A TUVRheinland®

TUV Rheinland (China) Ltd.

Member of TUV Rheinland Group Precisely Right.
Ginlong technologies Co., Ltd. Date : 13 .08.2021
Zhang Kun Our ref. : PJG 01

Your ref.: Kun Zhang
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Ref : AK Certificate of Conformity
Type of Equipment : Grid-connected PV Inverter
Model Designation : See Certificate

Certificate No. : AK 50514556 0001
Report No. : 50330358 004

Dear Zhang Kun,

We herewith confirm that a sample of the above mentioned technical
equipment has been tested and was found to be in accordance with the
relevant requirements.

Enclosed please find your Certificate of Conformity.

We appreciate your kind support and would like to offer our
assistance and continuous services in the future.

With kind regards,

Certification Body

CC: Ginlong technologies Co., Ltd.

Enclosure

R A ESwww.certipedia.comB R, BT H S HMLES00 999 3668 / 400 883 130051

TUV Rheinland (China) Ltd. Unit 707, AVIC Bldg., No. 10B, IEHHBEE=RDEII102  Tel: (8610)6566 6660
EHMNIAIRSE (DB §RAT Central Road, East 8rd Ring MR AMI0TE Fax: (8610)6566 6667
Road, Chacoyang District, Bigs: 100022 e-mail: info@bj.chn.tuv.com

Beijing, 100022, P.R.China Internet: http:///www.chn.tuv.com



CERTIFICATE

- ®
. TUVRheinl
of Conformity il

Registration No.: AK 50510974 0001
Report No.: CN21KSGT 001
Holder: Ginlong technologies Co., Ltd.

No.57 Jintong Road, Binhai,
(seafront), Industrial Park,

Xiangshan Ningbo
315712 Zhejiang

P.R. China
Product: PV-Inverter

(Grid-Connected PV Inverter)
Identification: Type Designation : S5-GC50K S5-GC60K

S5-GC60K-HV S5-GCT70K-HV

Serial Number : Engineering Samples

Firmware version : VD6

Remark(s) : Refer to report CN21KSGT 001 for details.
Tested acc. to: IEC 61727:2004

IEC 62116:2014

The certificate of conformity refers to the above mentioned product. This is to certi
is in conformity with the assessment requirement mentioned above. This certific
assessment of the production of the product and does not permit the use of
conformity.

the specimen
imply
ark of

ﬁFr.

gm«%

Date 14.07.2021

Weichun Li

TUV Rheinland LGA Products GmbH - TillystraBe 2 - 90431 Niirnberg



A TUVRheinland®

TUV Rheinland (China) Ltd.

Member of TUV Rheinland Group Precisely Right.
Ginlong technologies Co., Ltd. Date : 14.07.2021
Zhang Kun Our ref. : PJG 01

Your ref.: Kun Zhang
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo
315712 Zhejiang
P.R. China

Ref : AK Certificate of Conformity
Type of Equipment : Grid-Connected PV Inverter
Model Designation : See Certificate

Certificate No. : AK 50510974 0001
Report No. : CN21KSGT 001

Dear Zhang Kun,

We herewith confirm that a sample of the above mentioned technical
equipment has been tested and was found to be in accordance with the
relevant requirements.

Enclosed please find your Certificate of Conformity.

We appreciate your kind support and would like to offer our
assistance and continuous services in the future.

With kind regards,

Certification Body

CC: Ginlong technologies Co., Ltd.

Enclosure

RN S Ewww.certipedia.com& [, WHEF K IZHMAASB00 999 3668 / 400 883 130083

TUV Rheinland (China) Ltd. Unit 707, AVIC Bldg., No. 10B, ItREMHEBEF=FPIEZ102  Tel: (B610)6566 6660
FEHHRMNIRSE (h@) 58S Central Road, East 3rd Ring iR XE707E Fax: (B610)6566 BE6T
Road, Chaoyang Distriet, Eff: 100022 e-mail: info@bj.chn.tuv.com

Beijing, 100022, P.R.China Internet: http://www.chn.tuv.com



Holder:

Product:

Identification:

Tested acc. to:

assessment of the production of the product and does not permit the use of a

conformity.

Date 27.10.2021

CERTIFICATE

of Conformity

Registration No.: AK 50522814 0001

Report No.: CN214JCP 001

Ginlon technologles Co., Ltd.

No.57 ntong Road, Binhai,

&seafront) In ustrlal Park,
iangshan Ningbo

3157 2Zhej|ang

P.R. China

PVdinverter
{Grid-connected PV inverter)

Type Designation : 36-GR1PO.TK-M
S6-GR1P1.5K-M
S56-GR1PZ.5K-M
S6-GR1P3.BAK-M

Serial Number : Engineering Samples

Firmware version : V2F

S56-GRi1P1K-M
SE-CGRIPZK-M
SE6-CGRIF3K-M

.. ®
TUVRbheinland

Remark(s) : Refer to report CW214JCP 001 for details.

IEC 61727:2004
IEC 62116:2014

TUV Rheinland LGA Products GmbH - TillystraBBe 2 - 90431 Niirnberg
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TOV Rheinland {China) Ltd.
Member of TUV Rheinland Group

Ginlong technologies Co., Ltd.
Zhang EKun

No.57 Jintong Road, Binhai,
{seafront), Industrial Park,
Xiangshan Ningbo

315712 Zhejlang

P.R. China

Ref : BK Certificate of Conformity

Date
Qur ref.

Your ref.:

Type of Equipment : Grid-connected PV Inverter

Model Designation : See Certificate
Certificate No. : AK 50522814 0001
Report No. : CN214JCp 001

Dear Zhang Kun,

A TUVRheinland®

Precisely Right.

27/10/2021
Pengmar 01
Zhang kun

We herewith confirm that a sample of the above mentioconed technical
equipment has been tested and was found to be in accordance with the

relevant requirements.

Enclosed please find your Certificate of Conformity.

We appreciate your kind support and would like to offer our

assistance and continucus services in the future.

With kind regards,

Certification Body

m,hgéé

CC: Ginlong technologies Co., Ltd.

Enclosure

FEOE SN B Ewww. certipedia.comZE @, FEFT RO STHHREE00 999 2668 / 400 883 1300539

TUV Rheinland (China} Ltd. Mo, 01/03B-08, Floor 7 and Mo, 01/

BEEAGERS (P8 BRNT  04B-08, Floor 11, AVIC Building,
No.10B, Central Road, East 3rd
Ring Road, Chaoyang Distriet,
Beijing. P.R, China

IRHBREERE=RDEI10S Tel: {8610}85624 2222
THTAEETEEN. 038085, Fax: {8610}8524 2200
ENMEFE01. 04B-08S
Gt : 100022

a-mail: info@bj.chn.tuv.com
Internet: hitp:/www.chn.tuv.com



Holder:

Product:

Identification:

Tested acc. to:

CERTIFICATE

of Conformity

Registration No.: AK 50577679 0001

Report No.: CN23NXBZ 001

Ginlong technologies Co., Ltd.
No.57 Jintong Road, Binhai,
(seafront), Industrial Park,
Xiangshan Ningbo

315712 Zhejiang

P.R. China

PV-Inverter

(Grid-Connected PV Inverter)

Type Designation: S6-GR1PxxK-S (xx=2.5,3,3.6,4,4.6,5,6)

Serial Number : Engineering Samples
Firmware Version: Al
Remark : Refer to report CN23NXBZ 001 for details.

IEC 61727:2004
IEC 62116:2014

The certificate of conformity refers to the above mentioned product. This is to certify that the specimen
is in conformity with the assessment requirement mentioned above. This certificate does not imply
assessment of the production of the product and does not permit the use of a TUV Rheinland mark of

conformity.

Date  24.03.2023

Certification Body

Weichun Li

TUV Rheinland LGA Products GmbH - TillystraRe 2 - 90431 Nirnberg
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ZERTIFIKAT & CERTIFICATE

Product Service

Compliance Document
No. D 086470 0138 Rev. 00

Holder of Certificate: Ginlong Technologies Co., Ltd.
No.57 Jintong Road
Binhai Industrial Park, Xiangshan
315712 Ningbo, Zhejiang
PEOPLE'S REPUBLIC OF CHINA

Product: Converter
Hybrid Inverter

This Compliance document confirms the compliance with the listed standards on a voluntary basis. It
refers only to the sample submitted for testing and certification and does not certify the quality or
safety of the serial products. For details see: www.tuvsud.com/ps-cert

Test report no.: 704092304835-00

Date, 2023-05-24 w \w“

( Zhengdong Ma )

o)
Page 1 0of 3 TOV
TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich + Germany
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ZERTIFIKAT & CERTIFICATE

Compliance Document
No. D 086470 0138 Rev. 00

Model(s): S6-EH1P3K-L-PRO, S6-EH1P3.6K-L-PRO,
S6-EH1P5K-L-PRO, S6-EH1P6K-L-PRO, S6-EH1P8K-L-PRO
Parameters:
Models S6-EH1P3K-L-PRO S6-EH1P3.6K-L-PRO
1) PV input
Max. input voltage 600 Vd.c. 600 Vd.c.
MPPT voltage range 90 - 520 Vd.c. 90 - 520 Vd.c.
Max. input current 2x16A 2x16A
Max. short-circuit input current 2x24A 2x24A

2) Battery input

power

Battery type Li-ion / Lead-acid Li-ion / Lead-acid
Battery voltage range 40-60 Vd.c. 40-60 Vd.c.
Max. charge current: 70 Ad.c. 80 Ad.c.
Max. discharge current: 70 Ad.c. 80 Ad.c.
3) AC-output (Back-up)

Rated output voltage: 230 Va.c. 230 Va.c.
Rated output frequency: 50 Hz 50 Hz
Rated output current: 13A 15.7A
Rated output power 3000W 3600W
4) AC-output (Grid side)

Rated output voltage: 230 Va.c. 230 Va.c.
Rated output frequency: 50 Hz 50 Hz

Max. output current: 15A 20A

Max. apparent output 3300VA 4000VA

Power factor range

0.8(leading)-0.8(lagging)

0.8(leading)-0.8(lagging)

5) AC input

Rated output voltage: 230 Va.c. 230 Va.c.
Rated output frequency: 50 Hz 50 Hz
Max. continuous current: 20A 25A

Page 2 of 3

TUV SUD Product Service GmbH « Certification Body ¢ Ridlerstrale 65 + 80339 Munich + Germany

Product Service



Product Service

Compliance Document
No. D 086470 0138 Rev. 00

[
<
()
L
-
o
S8
(-
o Models S6-EH1P5K-L-PRO S6-EH1P6K-L-PRO S6-EH1P8K-L-PRO
Q 1) PV input
<g
(&) Max. input voltage 600 Vd.c. 600 Vd.c. 600 Vd.c.
: MPPT voltage range 90 - 520 Vd.c. 90 - 520 Vd.c. 90 - 520 Vd.c.
o Max. input current 2x16A 2x16A 32A/20A
: e .
i ('i”uar’r‘e'rfthm circuit input 2x24A 2x24A 36A/30A
© 2) Battery input
‘ Battery type Li-ion / Lead-acid Li-ion / Lead-acid Li-ion / Lead-acid
| Battery voltage range 40 -60 Vd.c. 40 - 60 Vd.c. 40 -60 Vd.c.
: Max. charge current: 112 Ad.c. 135 Ad.c. 190 Ad.c.
s Max. discharge current: 112 Ad.c. 135 Ad.c. 190 Ad.c.
'e' 3) AC-output (Back-up)
E Rated output voltage: 230 Va.c. 230 Va.c. 230 Va.c.
. Rated output frequency: 50 Hz 50 Hz 50 Hz
cl': Rated output current: 21.7A 26.1A 34.8A
‘ Rated output power 5000W 6000W 8000w
.HH.lm 4) AC-output (Grid side)
f?’l(::lg Rated output voltage: 230 Va.c. 230 Va.c. 230 Va.c.
{%(Fé Rated output frequency: 50 Hz 50 Hz 50 Hz
“,'E;’ Max. output current: 25A 30A 40A
'S Max. apparent output 5500VA 6600VA 8800VA
power
Ll 0.8(leading)- 0.8(leading)- — .
— Power factor range 0.8(lagging) 0.8(lagging) 0.8(leading)-0.8(lagging)
< 5) AC input
(<
E Rated output voltage: 230 Va.c. 230 Va.c. 230 Va.c.
|: Rated output frequency: 50 Hz 50 Hz 50 Hz
oc Max. continuous current: 32A 40A 50A
Ly
o Tested IEC 61727:2004
‘ di to: IEC 62116:2014
according to: IEC 61683:1999
f— IEC 60068-2-1:2007
< IEC 60068-2-2:2007
> IEC 60068-2-14:2009
p— IEC 60068-2-27:2008
Lt IEC 60068-2-30:2005
|: IEC 60068-2-64:2008
o IEC 60068-2-64:2008/AMD1:2019
Ll ®
N Page 3 of 3 TOvV
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Test Report issued under the responsibility of:

an B> DEKRA

TEST REPORT
NRS 097-2-1:2017

Grid interconnection of embedded generation
Part 2: Small-scale embedded generation

Report

Report Number. .........ccccoococnnn. © 6108594.50

Date of iSSUB.....cvvvieviieeiiiiiiiiieeeeee, : 2021-09-08

Total number of pages.........cccvvvveee 99 pages

Testing Laboratory .........ccceevveenes . DEKRA Testing and Certification (Shanghai) Ltd.

AdAreSS ..ooviieiiiee . 3F, #250 Jiangchangsan Road, Building 16, Headquarter Economy
Park Shibei Hi-Tech Park, Zhabei District, Shanghai 200436, China

Applicant’s name.......................... . Ginlong Technologies Co., Ltd.

AdAreSS ...vviieiiiee . No. 57 Jintong Road, Binhai Industrial Park, Xiangshan, Ningbo,

Zhejiang, 315712, P.R. China.

Test specification:

Standard...........ccceeeeviiiie e, . NRS 097-2-1:2017 (Edition 2.1 July 2020)

Test procedure...........ooevvvvevvinennennnn. . Type test

Non-standard test method............... : N/A

Test Report Form No.................... : NRS 097-2-1 V2.1

Test Report Form(s) Originator ....... . DEKRA Testing and Certification (Shanghai) Ltd.
Master TRF........ccoeeiiiiiiiieieeeene . Dated 2017-07

Test item description.................... . Grid-Connected PV Inverter

Trade Mark ... :

Manufacturer ..........ccccccvveeeeiieeneeennns . Ginlong Technologies Co., Ltd.

No. 57 Jintong Road, Binhai Industrial Park, Xiangshan, Ningbo,
Zhejiang, 315712, P.R. China.

Model/Type reference.................... . Solis-1P1K-4G, Solis-1P1.5K-4G, Solis-1P2K-4G,
Solis-1P2.5K-4G, Solis-1P3K-4G, Solis-1P3.6K-4G, Solis-1P4K-
4G, Solis-1P4.6K-4G

S5-GR1P2.5K, S5-GR1P3K, S5-GR1P3.6K, S5-GR1P4K,
S5-GR1P4.6K

S6-GR1P2.5K, S6-GR1P3K, S6-GR1P3.6K, S6-GR1P4K,
S6-GR1P4.6K

TRF No. NRS 097-2-1_V2.1



Page 2 of 99 Report No.: 6108594.50

RatingsS.......cooviiiiid

Ratings of the test product:

Operating temperature range: - 25°C to + 60°C

Protective class: |

Ingress protection rating: IP66 for S6 series, IP65 for other models
Power factor range (adjustable): 0.8 leading...0.8 lagging

Solis-1P1K-4G:

PV input: max 550Vdc, MPP voltage range: 50-450Vdc, max 11A,
Isc PV: 17,2A

AC output: 230V, 50Hz, max 5,2A, 1100W

Solis-1P1.5K-4G:

PV input: max 550Vdc, MPP voltage range: 50-450Vdc, max 11A,
Isc PV: 17,2A

AC output: 230V, 50Hz, max 8,1A, 1700W

Solis-1P2K-4G:

PV input: max 550Vdc, MPP voltage range: 50-450Vdc, max 11A,
Isc PV: 17,2A

AC output: 230V, 50Hz, max 10,5A, 2200W

Solis-1P2.5K-4G:

PV input: max 550Vdc, MPP voltage range: 50-450Vdc, max 2x11A,
Isc PV: 2x17,2A

AC output: 230V, 50Hz, max 13,3A, 2800W

Solis-1P3K-4G

PV input: max 600Vdc, MPP voltage range: 90-520Vdc, max 2x11A,
Isc PV: 2x17,2A

AC output: 230V, 50Hz, max 15,7A, 3300W

Solis-1P3.6K-4G:

PV input: max 600Vdc, MPP voltage range: 90-520Vdc, max 2x11A,
Isc PV: 2x17,2A

AC output: 230V, 50Hz, max 16A, 4000W

Solis-1P4K-4G:

PV input: max 600Vdc, MPP voltage range: 90-520Vdc, max 2x11A,
Isc PV: 2x17,2A

AC output: 230V, 50Hz, max 21A, 4400W

Solis-1P4.6K-4G:

PV input: max 600Vdc, MPP voltage range: 90-520Vdc, max 2x11A,
Isc PV: 2x17,2A

AC output: 230V, 50Hz, max 23,8A, 4600W

S5-GR1P2.5K

PV input: max 550Vdc, MPP voltage range: 50-450Vdc, max
2x12,5A, Isc PV: 2x17,2A

AC output: 230V, 50Hz, max 13,3A, 2800W

S5-GR1P3K

PV input: max 600Vdc, MPP voltage range: 90-520Vdc, max
2x12,5A, Isc PV: 2x17,2A

AC output: 230V, 50Hz, max 15,7A, 3300W

S5-GR1P3.6K

PV input: max 600Vdc, MPP voltage range: 90-520Vdc, max
2x12,5A, Isc PV: 2x17,2A

AC output: 230V, 50Hz, max 16A, 4000W

S5-GR1P4K
PV input: max 600Vdc, MPP voltage range: 90-520Vdc, max
2x12,5A, Isc PV: 2x17,2A

TRF No. NRS 097-2-1_V2.1




Page 3 of 99 Report No.: 6108594.50

AC output: 230V, 50Hz, max 21A, 4400W

S5-GR1P4.6K

PV input: max 600Vdc, MPP voltage range: 90-520Vdc, max
2x12,5A, Isc PV: 2x17,2A

AC output: 230V, 50Hz, max 23,8A, 4600W

S6-GR1P2.5K

PV input: max 550Vdc, MPP voltage range: 50-450Vdc, max 2x14A,
Isc PV: 2x22A

AC output: 230V, 50Hz, max 13,3A, 2800W

S6-GR1P3K

PV input: max 600Vdc, MPP voltage range: 90-520Vdc, max 2x14A,
Isc PV: 2x22A

AC output: 230V, 50Hz, max 15,7A, 3300W

S6-GR1P3.6K

PV input: max 600Vdc, MPP voltage range: 90-520Vdc, max 2x14A,
Isc PV: 2x22A

AC output: 230V, 50Hz, max 16A, 4000W

S6-GR1P4K

PV input: max 600Vdc, MPP voltage range: 90-520Vdc, max 2x14A,
Isc PV: 2x22A

AC output: 230V, 50Hz, max 21A, 4400W

S6-GR1P4.6K

PV input: max 600Vdc, MPP voltage range: 90-520Vdc, max 2x14A,
Isc PV: 2x22A

AC output: 230V, 50Hz, max 23,8A, 4600W

TRF No. NRS 097-2-1_V2.1
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Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):

X] |Testing Laboratory: DEKRA Testing and Certification (Shanghai) Ltd.

Testing location/ address ...........ccvevvvvninnennn. | 3F, #250 Jiangchangsan Road, Building 16, Headquarter
Economy Park Shibei Hi-Tech Park, Zhabei District,
Shanghai 200436, China

X |Associated Testing Laboratory: DEKRA Testing and Certification (Suzhou) Co., Ltd.
Testing location/ address ..........cccvvvvvvvenneennn. : |N0.99, Hongye Road, Suzhou Industrial Park, Suzhou,
Jiangsu, P.R. China
Tested by (hame, function, signature)........... : Hua Yu Lo o B
il A A
Approved by (name, function, signature)....... : Jason Guo — e
pp y ( g ) -/>’ o o

B | Festing-procedure- TMP/CTF Stage-1:

TRF No. NRS 097-2-1_V2.1
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Copy of marking plate:

"The artwork below may be only a draft. The use of certification marks on a product must be authorized
by the respective NCB' s that own these marks"

7 3
2 &s0lis 2 ¢solis 3 £50lis
Y 2‘w [
Model: Solis-1P1K-4G ||| |Model: Solis-1P1.5K-4G|| [Medel: Solis-1P2K-4G
Max.input voltage d.c. BEOV Max.input veltage d.c. 550V Max.input voltage d.c. ROV
Mppt vdtage ranged.c. 50-450 Mppt vdtage range d.c. R0-450Y Wppt vdtage range d.c. B0-450Y
Max.input current d.c. 11A Ma.input current d.c. 114 Max.input current d.c. 11A
Isc PV{absdute maximum) d.c.[17.24 Isc PViabsdute maximum) d.c.[17.24 Isc PViabsdute maximum) d.c.|{7.24
Rated grid voltage a.c. 230V Pated grid voltage a.c. 2300 PFated grid voltage a.c. 230V
Rated grid frequency 50/60Hz Pated grid frequency 50/60HZ Fated grid frequency 50/60Hz
Rated output power 1000W Fated output power 500v Fated output power 2000w
Max AC output active power  |1100W M. AL OLEPLE active power  [T700W Wax AC output active power  [2200W
‘a . AC output apparent power [1100VA fax. AL output apparent powsr [T700VA fax. AC output apparent power [2Z200WA
Max.confinous output current |g 5, Max.continous output current Max.continous output current
ac - 2814 10.5A
- AL, a.C.
Adjustable cos(ip) Adiust able coslo) 0B, .. +0.8 Adjustable cos{g) 0B 1. +DLB
Operating temperature range [Operating temperature range |-25...260°C Dperating temperature range [25...460°C
Ingress protection Ingress protection P&S Ingress protection iP5
Protective class ] Protective class ] Protective class ]
IPY) W) IH{PY)
Overvdtage cate {PY) V)
e cateey IIMAINS) Overwitage category HMAINS) Overvdtage category I(MAINS]
Inverter topdogy Hon-isolated Inverter topdogy Mon-isclated Inverter topdogy Hon-isalated
o
Ak, ¥
—
Mame; Ginlong Technologies Co,Ltd. Hame: Ginlong Technologies Co., Ltd
AddressNe.57 Jintong Road,Binhai Industrial Park, Hame: Ginlong Technologies Co.,Ltd addressho.5 Jintong Road, Binhai industrial park,
Xiangshan, Ningbo, Zhefiang, 315712 F.R.China AddreszMo.57 Jintong Road,Binhai industrial Park, Xiangshan, Ningbo, Zhejiang, 316712F.R.China
= = pLxiangshan, tingbo zhejimne, 3157120 Rchina L4 ) |
WAy Wy sy
= = =
2, f“ 2 f’ %, f"
Model: Solis-1P2.5K-4G| | | [Model: Solis-1P3K-4G Model: Solis-1P3.6K-4G
Mac.input voltage d .c. 550V Max.input voltage d .c. leoov Mazc.input voitage d.c. ooy
Mppt voltage range d.c. 50-450Y Mppt voltage range d.c. 0-520V Mppt voltage range d.c. 190-520%
Max_input current d.c. X114 Max.input current d.c. LA Max.input current d.c. X114
Isc PY (absolute maximum) d.c. |17 74 Iz PY (absolute maximum) d.c. 731724 Isc PY (absolute maximum) d.c_[2x17_24
Rated grid woltage a.c. 230V Rated grid voltage a_c. 230V Rated grid voltage a.c. 230V
Rated grid frequency 50/ 60Hz Rat=d grid fraquency 50/ 60Hz Rated grid frequency 50/ 60Hz
Rated output power 2500W Rated output power 2000W Rated output power 2600W
Mazt AC output active power  [28D0W Max_AC output active power  [3300W Max AC output active power  HODDW
fdaze AC output apparent power 2800V A Max.AC output apparent power 2200V A Pax AC output apparent powe r[4000Y A
Max.continous output current |, 5, Max_continous output current 15,74 Max._continows output current | 164
a.c. ) EX ) a.c.
Adjustable cosigp) 0.B._.1._.40.8 Adjustable cosip) 0.8....1. .. +0.8| Adjustable cos(g) 0.8 1...+0.8
Operating temperature range |25 +60°C Operating temperature range |25, +60°C Operating temperature range |-25...+60C
Ingress protection P85 Ingress protection |P&5 Ingress protection |P&5
Protective class | Protective dass 1 Protective class |

) (P} _ PV} ] II{PY'}
Overvoltage Category IMAINS] Overvoltage category HI{MAIS) Overvoltage category HI{MAIS)
Inverter topology Hon-isolated Imeerter topology Hon-izolated Inverter topology Hon -isolated

SIN: [ @ SIN: [ @ SIN:

2222733333 ' 2222233333 ' 2222233333
f.ﬁﬁ&(G@%A @&((@Qa,u\ @&(f@%ﬂ
Mame - Gmlong Technologies Co. Lud. Mame - Gmnlong Technolgies Co Lid. Name - GinlongTechnabgles Ca.Lud.
Addresz Mo 57 Jintong Road Einhai Industrial Fark, Address Mo 5T Jinbong Road Binhai Industrial Park, AddressNo.E7 Jinkong Road Einhai Industrial Park,
¥iangshan, Ningho, Thejiang, 315712, . R.China ¥angshan Ningbo, thefiang, 315712, P.R.Chira Hangshan,Ningbo, Zhejiang, 31 5712, F.R.China

TRF No. NRS 097-2-1_V2.1
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Copy of marking plate:
V

I

3 E:SOUS

Model: Solis-1P4K-4G

Macx.input voltage d.c. |60V

Mppt voltage range d.c. [30-520%

Max.input current d.c. D114

Izc PV (absolute maximum)d_c. [2x{7.24

Rated grid voltags a.c. 230

Rated grid frequency 50/ 60Hz

Rated output power HOD0W

Max. AC output active power  [4400W

Pz AC output apparent powe r 4400V A

Mazx.continous oUtpUt Current

214
a.L.

Adjusta ble cos(p) 0.8 1.

8

Operating temperature range |25 __+60TC

Ingress protection |P&S

Protective class |

(P}

Overvoltage catesory AT

Inverter topology

Hon -isplated

SIN:
2222233333

m&(e@%k

Mame: GilongTechnobgies Co.Lud.

¥iangzhan Mingbo, Thejiang, 31 5712, P R China

AddreszMo.57 Jintong Road Binhai Industrial Park,

1

L-‘\‘L
)

&s0lis

Model: Solis- 1P4. 6K-4G

Max.input voltage d.c. B00Y
Mppt voltage range d.c. [%0-520%
Max.input current d.c. L1114
lsc PY (absolute maximum) d.c2X17.24
Rated grid voltage a.c. 130V
Rated grid frequency 50/ 60Hz
Rated output power HE00W
Max AC output active power [3000W 2
fda AC output apparent power (3000VA ®2
ﬁ.conﬁmmoutputcurrent 1184
Adjusta ble cos(p) D.8...1...40.8
Operating temperature range [-15...#60°C
Ingress protection IP&5
Protective class |

. I{PY})
{Overvoltage category |||I:M.él|lﬁ'l
Inverter topology Hon-isolated

B:21.7A for AS/NZ 4777.2:2013
24400 for VDE-AR H4105/MRS 097-2-1:2017]

DYNAL

‘&n lang Technobogles Co L

AddressMo.57 Jintong Road Einhai industrial Park,
Xiangshan Ningho, Thejiang, 31 5712, F.ALChina

Name -

7

> % solis

Model: 55-GR1P2.5K
Max_input voltage d.c. 550V

Mppt voltage range d.c. 504500
Max_ input current d.c. 1X12.54

lsc PV{absolute maximum) d_c.[217 24
Rated grid voltage a.c. {HIPE, 720/130 ¥}
Rated grid frequency 30/ 60Hz
Rated output power 1500W

Max AC output active power  [2B00W

fax. AC output apparent power [2800Y A

Max_continous output current

13.34
EX
Adjustable cosip) 081+
Operating temperature rangs |25 +&07C
Ingress protection P85
Protective class |

1{PY)
T It ] o

ervoltage category Il (MAINS)

Inverter topology Han-izolated

Mame- Ginlong Technologies Co. LT.:L

Addrem:Mo.5T Jintong Road, Binhai Industrial Fark,
Xiangshan,Mingbo,Thejiang 315712, RR.China

4

?—

n |

[

& solis

3 £50lis

~

'-—

3 £50lis

Model: S5-GR1P3K| | | |Model: S5-GR1P3.6K | || | |Model: $5-GR1P4K
Max._input voltage d.c. B00 M. input voltage d.c. B00Y Max.input voltage d.c. 600
Mppt voltage range d.c. 190-520V Mppt voltage range d.c. [90-520V Mppt voltage range d.c. (90-520V
Max_input current d.c. X112 .54 Max_input current d_c. 212,54 Max_input current d_c. 2¥12.54
Isc PV (absolute maximum ) d.c_[7X17 24 Isc PW{absolute maximum) d.c.[2X17 .24 Isc PV {absolute maximum)d.c. [2¥17_.24
Rated grid voltage a.c. 1/H/PE, 1201230 9 Rated grid voltage a.c. 1/HIRE, 290/230 Y Rated grid voltage a.c. JHIPE, 220/ 230 W]
Rated grid frequency 50 /60Hz Rated grid frequency 50 feDHz Rated grid frequency 50 /0 Hz
Rated output power 000W Rated output power 3600W Rated output power MO0 IW
Max AC output active power  |3300W Max _AC output active power  [{D00W Max AC output active power  [4400W
iz AC output apparent power 3300W A Pax. AC output apparent pawer 4000V A Pz AC output apparent power [$400V A
Mazx.continous cutput current 15,74 Max.continous output current |164 Max.continous output current |,
a.c. a.c. EX
Adjustable cosip) 0.8 1...+0.8] | | |Ad]ustable cos(p) -0.8..1...40.8) i | |Ad]ustable cosip) 0.8..1...40.8
[Dperating temperature range |75 __+80°C Dperating temperature range |5 07 Dperating temperature range |25, _+0°C
Ingr ess protection IP&S Ingress protection 1P&5 Ingress protection |P&5
Protective dass | Protective dass | Protective dass 1
i 1{PW) (

Overvoltage catesory ::Imﬂ 5 ‘Overvoltage category ”il:m uS) Overvoltage category ::Imﬂ 5
Inverter topology Hon-isolated Inverter topoleey Mon-izolated Imverter topology Hon-isolated

: @ SN : @ SIN: : @ SIN:

- 2222233333 - 2222233333 - 222233133

Hame- Ginleng Technologies Co., Ltd.
Addrem:Mo57 Jintong Road, Binhai Industrial Fark,

xiangshan Ningho,Thejiang, 315712 RR.China

Mame- Ginlong Technologies Co., I.T.d.
Addrem:Mo.57 Jintong Road,Binhai Industrisl Fark,

Xiangshan Mingbo, Thejiang, 315712, R R.China

(S

~ | N

4

Hame: Ginlong Technologies Co., Ltd.
Addres:No57 Jintong Road, Binhai Industrial Fark,

Xiangzhan Ningbo, Thajiang, 315712, P.R.China

=
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r Xr n |
i:} S0US W SOUQ 20|
55-GR1P4.6K Mod N
Ma.x.mp.lt voltage d.c. enov Model: S6-GR1P2.5K el: 86-GR1P3K
MRt voltage range d.c. 0520 Max input voltage d.c. 50V ﬂa.x_uldg \-nltaggd:jc. @9@5‘1‘1@?
r .c.
Max.input current d.c. [2X12.5A Mpot voltage ranged.c. 50-450Y PPt itage range =
Isc PV (absolutz maximum) d.c[X17 24 Max input current d.c. IHA T:“PL“[Z“ C“"“:ﬂg;'mj —
Rated zrid voltage 3.c. e, oz | | [EEEY (2bselute maximum) d ¢, pXza v p—— — lizf'm...l,c.
Rated grid Frequency £ /60H Rated ngdvdtgea_c_ WPE, 220w 2110Y gr1. ltage a.cC. ﬁ;ﬁEH W23y
Rated grid frequency 50/60Hz Rated grid frequency z
Rated output power 00w Fatedd it " SO0 IEOVA Rated output power CODW 1 3000V 4
Max AC output active power  [S0D0W 2 el : - -
< Ma AC cutput active power  [2B00W? Max AC output active power  [3300W*
Max. AC output apparent power [S000VA #2 [ AC outpit apparent RETII Mz AC output apparent posver [3300V A
Max.contingus output current . 3 -
ac R Want continious output currant [ 1o 5, Maxx. continuous output 574
- a.c. ) cwrrenta.c. )
Adjustable cos(p) -0.8..1...H.8 Adiuable cos| Adjustable cos(ep)
Dperating temperature range |25, +60 Jus::a_ oz} -0.&..1..._;0.3 Jl _ td -0.&...1..._+o.a
] - \0per ating temperature range [25.. +H0TC [0perating temperature range |-25...+60C
ngress protection IP&3 = i
- Ingress protection |Pes Ingress protection =
Protective class :I ) Protective class | Protective class |
[
Overvoltage category PV} PV}
111 {MAINS} Cvervoitage category [ MAINS) Cvervoltage category I MAINS)
Inverter topology Hon-isolated ] .
Inverter topology Hon-izolated Imverter topology Haon-izolated
*:21 TA for ASJHE 4777.2:20M5 Y7500 for AS/NZ5 4777 2-2000 B "
+2:4600 for VDE-AR 41 05/MRS 097-2-1:2017 o1 e 3000 for AS/NI5 4777.2:2020
Bl _El SN: @ SN:
SIN: o 2222233333 iR 2222233333
2222733333 :
( E 0 :‘*“ /“‘ Mame: Ginlong Techrolfogies Co. Lt Mame: Ginlang ecrrclugestc....c.
Hame: Grimafecmutuwcu ud™ Addrasz o, 57 Jintong Road Binfai Indstrisl Park, Addr esx Mo, 57 Jintong, Road Binhai Industrial Fark,
Addres:No57 Sintong Road Binhai Industrial Fark, Hiangshan Mingbo, Thejiang, 315712, F.R.China ¥iangshan Ningha, Zhejiang, 31 5712, PR China
Xiangzhan Mingbo, thejiang, 315712 R.R.Ching
(S Y | — 4
P | 4 |
y} SOUS £S0lIS ii#
i’lé\ Model: 56-GR1P4.6K
I: S6-GR1P3.6K Model: 56-GRIP4K || | [Maxinpet voitaze 2 .c. GV
Max input voltase d.c. leooy [Max. input voltased.c. |00V Mppt voltage range d.c. [#0-520
Mppt voltage ranged.c. [P0-320% Mppt voitage ranged.c. a2y Max_input current d.c. (X144
Maox. input current d.c. EX A Max. input current d.c. X144 Isc PY (absolute maximum ) d_czxX224
Isc PV {absolute maximum] d.c. fama Isc PV {absolute maximumid.c. 774 Rated grid voitaze a.c. NP, 220V/2I0
Rated grid voltage a.c. ez ovzie] || |Rated grid voltase a.c. 11022 22003304 | N [Rated grid frequency 50/ £z
Rated grid frequancy o0/ e0Hz Rated grid frequency 30/60k= Rated output power 4500w r4500vA
Rated output power Raoow . 38008 4 Rated output powsr [ADC0W4000VA Max AC output active power  [S0D0W 2
Max AC output active power  [4000W* Max AC output active power o Max AC output apparent power|S000VA 2
W AC output apparent power [HI00V A Pz AC output apparent power 4400V & Max_Continuous output .
Max.continuous cutput 164 Max.continuous output A current a.c. .84
nrlre-nta.c. mlrenta.c. Adjustable cos(p) 0.8...1...40.8]
Adjustable cosip) loa_ 1. +0.8 Adjustable cosip) (08,1 +0.8] | I byrerating temperature ranzs |35, +0°C
IOper ating temperature range |25, +60C 10 per ating temperature range 25+ T Ingress protection P&
Ingress protection P Ingress protection Pe6 Protective class |
Protective dass 1 Protective class | IER
Overvoltage category
Overvoitae catezory ::llmmm Overveitaze category ::Ilmmﬂ I11{MAINS)
l 4 3 Inverter topology Hon-isolated
Inverter topoiozy Hon-soiated | | || |Inverter topology Mon-isclated | | I 15737 74 for AG/NT 4777.2:2020
3600 for AS/NZS 4777.2:2020 #4000 for AS/NIS4777.2:2020 £2:4500 for AS INZS 4?77 2:2020 V DE-AR
O] : [E14%[E _ HA105/HRS 057-2-1:2017
T sl SN: [ H F SN E "
[m]E: 2222333333 [ 2222233333 e SN
ikt - - oo 2322933333
BACEORE|| ™ AEBE L& o cc@F &
N - X —
Mame: Ginlang Technologies Ca Ltd. Mame: Ginlong Technalogies Co ftd. Name Grlcr Technoligies Lo L
Addrass o, 57 Sintong Road Ginhai indist rid Fark, Addrass o, 57 Sintong Foad inkai Indistrid fark, : ¢
Haneshan, Mngbo, Zhejiang, 31 5712, 7 A China Maneshan, Mngho, Zhejiang, 315712, P B China g:mﬁ“;&“n%mﬂ:::ﬁ;?f&i Park,
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Test item particulars:

Equipment mobility ...

Connection to the MaAINS .......ovvvveeiieiiiee e

Enviromental category ...

Over voltage category Mains ..............eeeveeeeevevvennnnnns’
Over voltage category PV ..........oeeeeiieiiiiiieviiiiiiiininnn

Mains supply tolerance (%0) ..........oevvveeniiieeiieeiiininnnnt

Tested for POWEr SYSEEMS .......uuui e
IT testing, phase-phase voltage (V)........ccoeeeveeeinnt

Class of equUIPMENt .........cevviiiiiiiiiiiiiieiieeeeieeeeeeeieeee

Mass of equipment (KQ) ......oooovveeeiiiii
Pollution degree........ccovvveiiiiiiii e

IP protection Class .........ccvveeiiiieiiieciin e

movable hand-held stationary
fixed transportable for building-in
pluggable equipment direct plug-in
permanent connection for building-in
outdoor indoor indoor
unconditional conditional
ovCl I ovcCli ovce ovC IV
ovClI ovcCll ovcC Il ovC IV

According to South African deviation in NRS 097-2-
1:2017 (Edition 2.1 July 2020)

TN
N/A

Class |
Not classified

About 11,5 kg
PD2
IP66 for S6 series, IP65 for other models

Class Il Class Il

Possible test case verdicts:

- test case does not apply to the test object..............:
- test object does meet the requirement....................
- test object does not meet the requirement .............:

- this clause is information reference for installation.:

N/A
P (Pass)
F (Fail)

Info.

Testing:
Date of receipt of test item........cccccveeiiiieiiriiiiennl

Date (s) of performance of tests..........c.ceevvvivvinnnll

2017-05-16 (samples provided by applicant)
2017-10-16 to 2017-11-06, 2020-12-01

General remarks:

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing

laboratory.

The measurement result is considered in conformance with the requirement if it is within the prescribed
limit. It is not necessary to account the uncertainty associated with the measurement result.

The information provided by the customer in this report may affect the validity of the results, the test lab is

not responsible for it.

This report is not used for social proof function in China market.

"(see Enclosure #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.
Throughout this report a [XI comma / [] point is used as the decimal separator.

Name and address of factory (ies):

Ginlong Technologies Co., Ltd.

No. 57 Jintong Road, Binhai Industrial Park, Xiangshan, Ningbo, Zhejiang, 315712, P.R. China.

TRF No. NRS 097-2-1_V2.1
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General product information:
The products are single phase grid-connected photovoltaic inverter converts DC voltage into AC voltage.

The unit is providing EMC filtering at the input and output towards mains. The output was switched off
redundant by the high power switching bridge and two relays in series. This assures that the opening of the
output circuit will also operate in case of one error.

Block Diagram

INVENTER

n
+1 th_ﬁ J-’a_? LCi GRID RELAY
IN L V1 Vi Vi i
Y'Y AN | —
DCl_ A \H {J‘:_j— l e 7 ||' l EMC ;I%._ 1
+ Z || oprmm
IN ve | S . , | e i
bc2 _— | w2 va l\'} ERCA —|— \A-.A.u ki I\\ .’.' -
I3 K3
I CoeE
RCMU 7
MONITOR
oc/pc DC/AC

DsP e DSP

GROUND CONTR CONTR
FALLT

DETECTION

3 somn
> =

CONTROL CIRCURT

[k [k
noo

Py

Description of the electrical circuit and functional safety (redundancy control):

The internal control is redundant built. It consists of two Microcontrollers; the master DSP can control the
relays, sample the PV voltage, current and BUS voltage, measures grid voltage, frequency, AC current
with injected DC, insulation resistance to ground and residual current. The slave DSP is redundant
controller, it is using for control the relay, sample grid voltage, frequency and current. Both
microcontrollers communicate with each other.

The voltage and frequency measurement were performed with resistors in serial that were connected
directly to line and neutral. Both controllers get these signals and analyse the data.

The unit provides two relays in series in each phase. The relays are test before each start-up. When
single-fault applied to one relay, an error code will appear on display panel, another redundant relay
provides basic insulation maintained between the PV array and the mains.

Model difference:

1. The models Solis-1P1K-4G, Solis-1P1.5K-4G, Solis-1P2K-4G have single MPPT function and
identical in hardware and just power derating according software.

2. The models Solis-1P2.5K-4G, Solis-1P3K-4G, Solis-1P3.6K-4G, Solis-1P4K-4G, Solis-1P4.6K-4G
have dual MPPT function and identical in hardware and just power derating according software.

3. The models Solis-1P1K-4G, Solis-1P1.5K-4G, Solis-1P2K-4G are similar with Solis-1P2.5K-4G, Solis-
1P3K-4G, Solis-1P3.6K-4G, Solis-1P4K-4G, Solis-1P4.6K-4G in software and hardware except the
differences of electrical ratings, the number of BUS capacitors and the number of MPPT input.

4. The models S5-GR1P2.5K, S5-GR1P3K, S5-GR1P3.6K, S5-GR1P4K, S5-GR1P4.6K which are
identical to Solis-1P2.5K-4G, Solis-1P3K-4G, Solis-1P3.6K-4G, Solis-1P4K-4G, Solis-1P4.6K-4G
except max input current is different.

5.  The models S6-GR1P2.5K, S6-GR1P3K, S6-GR1P3.6K, S6-GR1P4K, S6-GR1P4.6K which are
identical to Solis-1P2.5K-4G, Solis-1P3K-4G, Solis-1P3.6K-4G, Solis-1P4K-4G, Solis-1P4.6K-4G

TRF No. NRS 097-2-1_V2.1
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except max input current is different.
The detail rating difference please see rating label for reference.
The product was tested on:

Hardware version:

Main board: MT2070-V3
Control board: DK1635-V2
LCD board: LG1635-V2

Software version:
DSP: VOC
LCD: VOC

Amendment 1 report:

The original report No. 6018912.50 issued by DEKRA dated on 2017-11-28 were updated and including
below modifications which were considered as technical modifications:

--- The standard NRS 097-2-1:2017 was change to NRS 097-2-1:2017 (Edition 2.1 July 2020)

--- The Manufacturer name of “Ningbo Ginlong Technologies Co., Ltd.” was changed to “Ginlong
Technologies Co., Ltd.”

--- Add model S5-GR1P2.5K, S5-GR1P3K, S5-GR1P3.6K, S5-GR1P4K, S5-GR1P4.6K. Deleted the model
Solis-1P2.5K2-4G and Solis-1P3K-4G-ST of original report.

After reviewing, clause 4.1.13.2 unintentional conducted emissions were considered necessary, the test
result see Appendix 3: EMC Report of Conducted Emission in the frequency band 30 kHz to 150 kHz.

Amendment 2 report:

The Amendment 1 No. 6092293.50 issued by DEKRA dated on 2020-12-30 were updated and including
below modifications which were considered as technical modifications:

--- Add model S6-GR1P2.5K, S6-GR1P3K, S6-GR1P3.6K, S6-GR1P4K, S6-GR1P4.6K.

After reviewing and evaluated, no test was considered necessary.

TRF No. NRS 097-2-1_V2.1
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NRS 097-2-1:2017

Clause Requirement — Test Result — Remark Verdict

4 Requirements -

In South Africa, safety is regulated via regulations such as the Occupational Health -
and Safety (OHS) Act, calling on amongst others the electrical installation
regulations, which invokes other standards such as SANS 10142-1.

Performance aspects are regulated via international standards, industry specifications -
and licensing conditions, which include relevant parts of the grid code(s).

In this part of NRS 097, 4.1 deals with performance aspects, 4.2 deals with safety -
aspects and 4.3 deals with metering.

4.1 Utility compatibility (Performance aspects) P
41.1 General P
4111 This clause describes the technical issues and the Noticed. P

responsibilities related to interconnecting an embedded
generator to a utility network.

41.1.2 The quality of power provided by the embedded Noticed. P
generator in the case of the on-site a.c. loads and the
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. The embedded generator is
required to sense the deviation and might need to
disconnect from the utility network.

41.1.3 All power quality parameters (voltage, flicker, frequency |See appended table. P
and harmonics) shall be measured at the POC, unless
otherwise specified (see annex A).

NOTE The frequency cannot be changed by an EG.

The power quality to be supplied to customers and P
influenced by SSEG shall comply with NRS 048-2. This
implies that the combined voltage disturbances caused
by the specific EG and other customers, added to normal
background voltage disturbances, may not exceed levels
stipulated by NRS 048-2. The maximum emission levels
that may be contributed by SSEG are provided in this
document (see 4.1.5 to 4.1.10).

The customer can expect power quality at the POC in P
line with NRS 048-2. As such, the generator may not
contribute significant disturbances to the voltage supplied
at the POC. Typical contributions for small customer
installations (total installation) are provided in Annex D of

NRS 048-4.

41.1.4 The embedded generator’s a.c. voltage, current and Noticed. P
frequency shall be compatible with the utility at the POC.

4.1.1.5 The embedded generator shall be type approved, unless | Noticed. P
otherwise agreed upon with the utility (see annex A).

4.1.1.6 The maximum size of the embedded generator is limited |Rely in the responsibility N/A
to the rating of the supply point on the premises. of the installer.

4.1.1.7 The utility will approve the size of the embedded P

generator and will decide on the connection point and
conditions. In some cases it may be required to create a
separate supply point.
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41.1.8

Embedded generators larger than 13.8 kVA shall be of
the balanced three-phase type unless only a single-phase
network supply is available, in which case NRS 097-2-3
recommendations can be applied based on the NMD.

NOTE 1 This value refers to the maximum export
potential of the generation device/system.

NOTE 2 In the case of long feeder spurs the maximum
desired capacity of the EG might require approval by the
utility and might result in the requirement for a three-
phase connection for smaller units.

Less than 13.8 kVA

N/A

4119

A customer with a multiphase connection shall split the
embedded generator in a balanced manner over all
phases if the EG is larger than 4.6 kVA.

NOTE Balancing phases in a multiphase embedded
generator is deemed desirable.

Single phase inverter used
in single phase network.

N/A

4.1.1.10

Embedded generators or generator systems larger than
100 kVA may have additional requirements, for example,
they must be able to receive communication signals for
ceasing generation/disconnection from the utility supply,
if the utility requires such. Communication facilities shall
be provided to utility at no charge for integration with
SCADA or other system when required. See Annex G
(G.1).

NOTE The RPP Grid Code requires category A3 units to
be able to interface with the utility in order to receive stop
and start signals.

Less than 13.8 kVA

N/A

41.1.11

In line with the current Renewable Power Plant Grid
Code, embedded generators smaller than 1000 kVA
connected to low-voltage form part of Category A
generators, with the following subcategories:

a) Category Al: 0 — 13.8 kVA;

This sub-category includes RPPs of Category A with
rated power in the range from 0 to 13.8 kVA, inclusive of
13.8 kVA.

Category Al generator

b) Category A2: 13.8 kVA — 100 kVA; and

This sub-category includes RPPs of Category A with
rated power in the range greater than 13.8 kVA but less
than 100 kVA.

N/A

c) Category A3: 100 kVA — 1 MVA.

This sub-category includes RPPs of Category A with
rated power in the range from 100 kVA but less than 1
MVA.

N/A

NOTE 1 These sub-categories must be cross-checked
with the Renewable Power Plant Grid Code (or other part
of the Grid Code where applicable); where applicable,
requirements will apply per sub-category and not per
sizes defined here.

N/A
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NOTE 2 Until a separate Grid Code for non-renewable N/A
technologies have been compiled and published,
relevant categories from this document will apply to non-
renewable SSEG.

4.1.1.12 |In accordance with SANS 10142-1, all generators shall P
be wired permanently.

NOTE 1 Some international companies are distributing P
so-called “plug-in” generators, where a small PV panel
and inverter is connected to the supply circuit via a
standard (load) plug. At present such installations are not
regarded as safe and in contravention of SANS 10142-1.

NOTE 2 This option will be reviewed when internationally P
accepted norms are finalised to ensure plugs and plug

points are safe when feeding power into the grid as well
as additional requirements for such generators or plugs.

4.1.1.13 |[Any UPS/generating device that operates in parallel with P
the grid may only connect to the grid when it complies
fully with the requirements of this part of NRS 097. This
includes UPS configurations with or without EG.

NOTE The requirement is applicable irrespective of the
duration of parallel operation.

4.1.1.14 |Standby-generators are covered by SANS 10142-1. N/A

4.1.1.15 [All generators larger than 100 kVA will be controllable, N/A
i.e. be able to control the active output power dependent
on network conditions/abnormal conditions. This includes
several smaller units that totals more than 100 kVA at a
single POC.

4.1.1.16 [Maximum DC Voltage may not exceed 1000V. This is the [ Maximum DC voltage 600 P
voltage on the DC side of the inverter, for example when |V.
no load is taken and maximum source energy is

provided, e.g. peak solar radiation occurs on the solar

panels.
41.2 Normal voltage operating range P
4121 In accordance with IEC 61727, utility-interconnected P

embedded generators do not normally regulate voltage,
they inject current into the utility. Therefore the voltage
operating range for embedded generators is designed as
protection which responds to abnormal utility network
conditions and not as a voltage regulation function.

4.1.2.2 The embedded generator shall synchronise (see 4.1.12) |See clause 4.1.12 P
with the utility network before a connection is established.
The embedded generator shall not control the voltage,
unless agreed to by the utility (see annex A).

4.1.2.3 An embedded generator that operates in parallel with the P
utility system shall operate within the voltage trip limits
defined in 4.2.2.3.2.

4.1.3 Reference source impedance and short-circuit levels P
(fault levels)
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4.1.3.1 |The impact of the generator on the network voltage and p
quality of supply levels is directly linked to the (complex)
source impedance and short-circuit level. The minimum short-
circuit level to which a generator can be connected should be
based on the size of the generator as well as the design
criteria.

4.1.3.2 For general purposes of testing and design for potential P
worst case conditions, a minimum network strength of the
following may be assumed:

Z_source = 1.05 +j 0.32 ohm, i.e. |_SC = 210 A and
S_SC = 146 kVA (three-phase).

NOTE This does not imply a guarantee that the fault
level will be more than this at all times. Fault levels less
than this may be sufficient for small loads in certain
applications.

4.1.3.3 The maximum network strength will be assumed to be no P
more than 33 times the rated active power of the
generator. The R/X ratio will be assumed between 0.33 to
3.

NOTE 1 In practice, the generators will connect to the P
network at a wide range of short-circuit ratios. The

assumption of a maximum ratio of 33 will allow safe
connection of the SSEG in most practical situations.

NOTE 2 The minimum fault level at which the generator
may be connected is at the discretion of the
manufacturer, provided that the requirements of this
specification is met at the specified fault level.

4134 The relevant utility will advise whether equipment may be P
connected at other network characteristics, i.e. for
weaker parts of the network.

4.1.35 The generator documentation and nameplate shall state P
the reference impedance (complex impedance) and fault
level that was used for design and certification and that it
is not intended to connect the generator to a network with
a higher network impedance than specified for the
certification.

NOTE See Annex C (Network Impedance), for more

information.
4.1.4 General QOS requirements P
41.4.1 Embedded generators can expect QOS levels on P

networks to be in line with NRS 048-2. It is expected that
the embedded generator will be able to operate
continuously under worst-case conditions.

4.1.4.2 Notwithstanding this, the embedded generator must P
protect itself from potential excursions beyond NRS 048-
2 and ensure fail-safe conditions. Should the embedded
generator be unable to operate according to
requirements of this document for such excursions, it
shall disconnect and cease generation onto the network.

4.1.5 Flicker and voltage changes See appended table. P
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4151

When connected to a network impedance equal to the
reference impedance used during certification, no SSEG
may generate flicker levels higher than the following:

a) short-term flicker severity (Pst) = 0.35; and
b) long-term flicker severity (PIt) = 0.30.

P

4152

It is anticipated that the utility will plan the connections in
line with acceptable flicker limits, i.e. the ratio of the size
of the generator to the network strength at the point of
connection.

4.1.5.3

According to VDE-AR-N 4105, no generator shall be
connected to a system where generation rejection (i.e.
tripping of SSEG while generating at full capacity,
regardless of reason) will lead to a voltage change of 3 %
or more at the PCC, thereby minimising the potential to
exceed rapid voltage change limits.

NOTE 1 A voltage change of 3 % aligns to a ratio of the
network fault level to generator size of 33 (ignoring
network impedance angle and load power factor).

NOTE 2 Standard connection conditions for customers
typically include a maximum flicker contribution in line
with annex D of NRS 048-4. Should these flicker levels
be exceeded, the customer will be required to put
mitigating measures in place as and when required by
the utility.

4.1.6

Voltage unbalance

416.1

Under normal circumstances, for single and dual-phase
EG, the unbalanced generation may not exceed 4.6 kVA
connected between any two or different phases at an
installation. Units larger than 4.6 kVA will be split evenly
over the available phase connections so that this can be
maintained.

NOTE Depending on the network capacity, the utility may
impose more stringent conditions.

4.1.6.2

Three-phase generators may not contribute more than
0.2 % voltage unbalance when connected to a network
with impedance equal to the reference impedance.

NOTE Standard connection conditions for customers
typically include a maximum voltage unbalance
contribution in line with NRS 048-4, Annex D. Should a
three-phase customer exceed these voltage unbalance
levels, the customer will be required to put mitigating
measures in place as and when required by the utility.

Single phase PV inverter.

N/A

4.1.7

Commutation notches

The relative depth of commutation notches due to line-
commutated inverters shall not exceed 5 % of nominal
voltage at the POC for any operational state.

4.1.8

DC injection
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4181

The average d.c. current injected by the embedded
generator shall not exceed 0.5 % of the rated a.c. output
current over any 1-minute period, into the utility a.c.
interface under any operating condition.

See appended table.

P

4.1.8.2

According to section 4.2.2.5, the generator(s) must
disconnect within 500 ms when the d.c. current exceeds
this value.

See appended table.

4.1.9

Normal frequency operating range

An embedded generator that operates in parallel with the
utility system shall operate within the frequency trip limits
defined in 4.2.2.3.3.

4.1.10

Harmonics and waveform distortion

41.10.1

Only devices that inject low levels of current and voltage
harmonics will be accepted; the higher harmonic levels
increase the potential for adverse effects on connected
equipment.

4.1.10.2

Acceptable levels of harmonic voltage and current
depend upon distribution system characteristics, type of
service, connected loads or apparatus, and established
utility practice.

4.1.10.3

The embedded generator output shall have low current-
distortion levels to ensure that no adverse effects are
caused to other equipment connected to the utility
system.

41104

The harmonic and inter-harmonic current distortion shall
comply with the relevant emission limits in accordance
with IEC 61727, reproduced in table 1.

Table 1 — Maximum harmonic current distortion as percentage of rated current

1 2 3 4 5 L]
Harmonic order (h) h<11 115h=<17 17sh<23 235h<35 35sh

Percentage of rated cumrent 40 20 15 0,6 03
{Odd harmonics)
Parcenlage of raled current 1.0 0.5 038 0.15 0,08
_(Even harmonics) e = —
Percenlage of raled current 0.1 0.25 0,19 0,08 0,03

(Inter-harmonics)

Total Demand Distortion = 5%
NOTE 1 Even harmaonics are limited to 25 % of the odd harmanic limils
NOTE 2 Inter-harmanic are limited te 25 % of the odd harmonic limits and adjusted for the 200 Hz
band measurement required by IEC 6§1000-4-7, except for the lower frequencies where the flicker
confribution is more likely,
NOTE 3 Total Demand Distortion = Total Harmonic Distartion

4.1.10.5

The harmonic and inter-harmonic distortion applies up to
3 kHz (60th harmonic).
NOTE The harmonic limits above 2.5 kHz and all inter-

harmonic limits refer to limits measured in accordance
with IEC 61000-4-7.

See appended table.

4111

Power factor

41.11.1

Irrespective of the number of phases to which an
embedded generator is connected, it shall comply with
the power factor requirements in accordance with
4.1.11.2 t0 4.1.11.12 on each phase for system normal
conditions when the output power exceeds 20 % of rated
active power.

See appended table.
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41.11.2

For static power converter embedded generators and
synchronous embedded generators of sub-categories A1
and A2, the power factor shall remain above 0.98 as
shown in Figure 1. The embedded generator shall
operate anywhere in the shaded area of figure 1.

a/e,

I I
Under-excited T[T~ =<_ Under-excited

0,203 3
0.98 cosd ]

-0.203

_.J 1.0 PP,
0.98 cosch '

i == v
Over-excited Over-excited

Figure 1 — Power factor operating requi for SSEG ied A1 and A2 (using the load-

reference arrows system)

NOTE At the time of publication, this is in contradiction
with the RPP Grid Code.

Category Al static power
converter generator.

P

41.11.3

For asynchronous embedded generators of sub-
categories Al and A2, which cannot control the power
factor over any range, the power factor shall reach the
shaded area of figure 1 within 60 s. The power factor
shall remain above 0.98 as shown in figure 1. The
embedded generator shall operate anywhere in the
shaded area.

NOTE At the time of publication, this is in contradiction
with the RPP Grid Code.

Category Al static power
converter generator.

N/A

41.11.4

For static power converter embedded generators and
synchronous embedded generators of sub-category A3,
the power factor shall remain above 0.95 as shown in
Figure 2. The embedded generator shall operate
anywhere in the shaded area of Figure 2.

Category Al static power
converter generator.

N/A

4.1.11.5

For asynchronous embedded generators of sub-category
A3, which cannot control the power factor over any
range, the power factor shall reach the shaded area of
Figure 2 within 60 s. The power factor shall remain above
0.95 as shown in Figure 2. The embedded generator
shall operate anywhere in the shaded area.

a/p,
1] I

Under-excited L=~ T T =~_ Under-excited
0.329 [
0.95 cosd '

f\. |
— ’

-1.0 -d.2 ;1.0 P/P,
-0.329 ;

0.95 cos ¢ Jr"

n v
Over-excited Over-excited

Figure 2 — Power factor operating requirements for SSEG categoried A3 (using the load-
reference arrows system)

Category Al static power
converter generator.

N/A
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4.1.11.6

Where the EG is capable of controlling the power factor
at the POC, the EG should improve the power factor at
the POC towards unity.

P

41.11.7

Unless otherwise agreed with the utility, the standard
power factor setting shall be unity for the full power
output range.

41.11.8

The maximum tolerance on the reactive power setting is
5 % of the rated active power.

41.11.9

For embedded generators of sub-category A3, the power
factor shall be settable to operate according to a
characteristic curve provided by the utility, if required by
the utility, within the range 0.95 leading and 0.95 lagging;
An example of a standard characteristic curve is shown
in figure 3.

Example of power factor characteristic curve

1.0

— FF

Power Factor (Absorbing VArs)

0 10 20 0 40 S0 B0 VO O8O0 90 100
Active Power Output [%]

Figure 3 — Example of power factor characteristics curve (under-excited)

Category Al static power
converter generator.

N/A

4.1.11.10

These limits apply, unless otherwise agreed upon with
the utility (see annex A).

41.11.11

Equipment for reactive power compensation shall either:

a) be connected or disconnected with the embedded
generator, or

b) operated via automatic control equipment for
disconnection when not required.

4.1.11.12

The requirement for and type of detuning for reactive
power compensation devices will be agreed upon by the
owner of the generator and utility.

NOTE Detuning is highly recommended for all reactive
power compensation devices to prevent (a) potential
current overloading of capacitors due to existing voltage
harmonics, (b) potential voltage transient amplification at
the POC due to upstream switching conditions, and (c)
potential resonance with the network impedance that may
lead to excessive harmonic amplification.

4112

Synchronization

41.12.1

All embedded generators shall synchronize with the utility
network before the parallel connection is made. This
applies to all embedded generators where a voltage
exists at the generator terminals before connection with
the utility network.
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4.1.12.2 |Automatic synchronization equipment shall be the only P
method of synchronization.

4.1.12.3 |For a synchronous generator, the limits for the P
synchronizing parameters for each phase are:

a) frequency difference: 0.3 Hz,

b) voltage difference: 5 % of nominal voltage per phase,
and

¢) phase angle difference: 20 ° (degrees).

4.1.12.4 |[Mains excited generators do not need to synchronise P
when the generator is started as a motor before
generation starts.

4.1.12.5 |[Mains excited generators may require soft-starting when P
the start-up voltage change is anticipated to be more
than 3 %.

4.1.12.6 |[The start-up current for static power converters shall not P
exceed the full-power rated current of the generator.

4.1.12.7 |Also refer to 4.2.4 for re-synchronising conditions. P

4.1.12.8 |The embedded generator shall synchronize with the P

utility network only when the voltage and frequency has
been stable within the ranges provided in 4.2.2.3 for at
least 60 seconds.

NOTE Some utilities may require this to be longer than

60 seconds.
4.1.13 Electromagnetic compatibility (EMC) P
4.1.13.1 |Electromagnetic compatibility (EMC) refers to the ability |[See TUV SUD EMC test P
of equipment or a system to function satisfactorily in its [ report no.:
electromagnetic environment without introducing 64.772.21.80058.02 for

intolerable electromagnetic disturbances to anything in reference.
that environment. EMC comprises two components,
namely a radiated and conducted component. Significant
attention is given to radiated EMC due to the potential
impact over larger distances. However, with advances in
smart grids and business management systems, the
potential impacts from conducted EMI must be
considered. The conditions in 4.1.13.2 and 4.1.13.6
below apply to conducted unintentional signals, while
clause 4.1.13.7 applies to radiated unintentional
emissions from generating equipment.
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4.1.13.2 |[All unintentional conducted emissions from generating See Appendix 3: EMC P
equipment, in the frequency band 30 kHz to 150 kHz, Report of Conducted
shall be 9 dBuV lower than the compatibility levels Emission in the frequency
specified in clause 4.12.3 of IEC 61000-2-2:2000+A2: band 30 kHz to 150 kHz
2018 when measured in unsymmetrical voltage mode with report No. 20C0120R-

(i.e. between any phase or neutral and the earth) using a | V2 by issued DEKRA.
quasi-peak detector. An illustration of the limits is
provided in Figure 4, below.

ey

Figure 4 — NRS 087-2-1 emission limits

4.1.13.3 |[The test method and set up for verifying compliance with P
4.1.13.1, herein, shall be according to clause 7 of CISPR
16-2-1. The test receiver used for verification shall
comply with clauses 4 and 5 of CISPR 16-1-1:2019, and
the AMN or LISN used for verification shall comply with
clause 4 of CISPR 16-1-2.

NOTE When measuring conducted emissions at high currents,
for example at = 25 A, during testing, the AMN or LISN can be
connected as a voltage probe. See clause A.5 in Annexure A of

CISPR 16-1-1.

4.1.13.4 |[All unintentional conducted emissions from generating See TUV SUD EMC test P
equipment, in the frequency band above 150 kHz to 30 [ report no.:
MHz, shall comply with SANS 211 (CISPR11), in 64.772.21.80058.02 for
particular limits for Class A group 1 (< 20 kVA). reference.

4.1.13.5 |[The conducted emission requirement applies to all ports P

or connections to the utility supply, whether the
connection is intended for monitoring, communication,
power transfer or any other reason for connecting to the

utility supply.

4.1.13.6 |In the event of susceptibility to electromagnetic P
interference, the unit shall be fail-safe, i.e. any deviation
from intended performance must comply with all relevant
specifications, both in terms of safety (i.e. disconnection)
and impact on the network.

4.1.13.7 |Notwithstanding this, should any interference be P
experienced to existing or new ripple-control, building
management system equipment and/or other PLC-based
communication, the owner of the embedded generator
should take the necessary remedial action to prevent
further interference as will be agreed with the utility or the
other affected party.

4.1.13.8 |[All radiated emissions from generating equipment shall P
comply with ICASA requirements.
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4.1.14 Mains signalling (e.g. PLC and ripple control) N/A
4.1.14.1 |[Mains signalling refers to intentional signals induced into N/A

the utility supply network, where the intention is to
facilitate data transfer from one component to another.

4.1.14.2 |All intentional emissions (communication signals) from N/A
generating equipment shall comply with limits for
intentional emissions in SANS 50065-1, limited to an
acceptable band as prescribed by SANS 50065-1.

4.1.14.3 |Notwithstanding this, should any interference be N/A
experienced to existing or new ripple control, building
management system equipment and/or other PLC-based
communication, the owner of the embedded generator
shall take the necessary remedial action to prevent
further interference as will be agreed with the utility or the
other affected party.

4.2 Safety protection and control P
42.1 General Noticed. P
The safe operation of the embedded generator in P

conjunction with the utility network shall be

ensured at all times. Safe operation includes people and
equipment safety, i.e.:

a) People safety: and P

i) owner (including personnel and / or inhabitants of the
property) of the embedded generator;

ii) general public safety;
iii) utility personnel; and

iv) general emergency response personnel, e.g. fire
brigade should a fire arise at the embedded generator.

b) Equipment safety: P
i) utility equipment;

ii) other customers’ equipment connected to the same
network(s); and

iii) generator own equipment.

Some of the safety aspects mentioned above may be P
covered in other specifications and standards and the
embedded generator should ensure that safe operation is
maintained at all times taking cognisance of all of the
above aspects.

Furthermore, the embedded generator owner is P
responsible for precautions against damage to its own
equipment due to utility originating events, e.g. switching
events, voltage and frequency variations, automatic
reclosing onto the network etc. However, this protection
may not conflict with the requirements of this
specification.

4.2.2 Safety disconnect from utility network P

4221 General P
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42211

All SSEG shall comply with the safety requirements in
accordance with SANS/IEC 62109-1 and IEC 62109-2.

NOTE In principle, IEC 62109 documents only apply to
PV inverters. However, other SSEG shall prove
compliance to these safety requirements to the
satisfaction of the utility.

See TUV SUD IEC 62109-
1/-2 test report no.:
70.409.16.237.04-05 for
reference.

P

42212

The embedded generator shall automatically and safely
disconnect from the grid in the event of an abnormal
condition. Abnormal conditions include:

a) network voltage or frequency out-of-bounds
conditions,

b) loss-of-grid conditions,

¢) d.c. current injection threshold exceeded (per phase),

d) and residual d.c. current (phase and neutral currents
summated).

42272

Disconnection device (previously disconnection switching
unit)

See appended table.

42221

The embedded generator shall be equipped with a
disconnection device, which separates the embedded
generator from the grid due to abnormal conditions. The
disconnection unit may be integrated into one of the
components of the embedded generator (for example the
PV utility-interconnected inverter) or may be an
independent device installed between the embedded
generator and the utility interface.

The grid-connected PV
inverter provides two
relays integrated in series
for both line and neutral.

4.2.2.2.2

The disconnection switching unit shall be able to operate
under all operating conditions of the utility network.

NOTE It is the responsibility of the embedded generator
owner to enquire about the operating conditions of the
utility network, e.g. fault levels for the foreseeable future.

4.2.2.2.3

A failure within the disconnection device shall lead to
disconnection of the generator from the utility supply and
indication of the failure condition.

See appended table.

4.22.2.4

A single failure within the disconnection switching unit
shall not lead to failure to disconnect. Failures with one
common cause shall be taken into account and
addressed through adequate redundancy.

See appended table.

4.2.2.25

The disconnection device shall disconnect the generator
from the network by means of two series connected
robust automated load disconnect switches.

The grid-connected PV
inverter provides two
relays integrated in series
for both line and neutral.

4.2.2.2.6

Both switches shall be electromechanical switches.

4.2.2.2.7

Each electromechanical switch shall disconnect the
embedded generator on the neutral and the live wire(s).

NOTE The switching unit need not disconnect its sensing
circuits.

42.2.2.8

All rotating generating units, e.g. synchronous or
asynchronous generating units shall have adequate
redundancy in accordance with 4.2.2.2.5.

Not rotating generating
units.

N/A

TRF No. NRS 097-2-1_V2.1




Page 23 of 99

Report No.: 6108594.50

NRS 097-2-1:2017

Clause

Requirement — Test

Result — Remark

Verdict

42229

A static power converter without simple separation shall
make use of two series connected electromechanical
disconnection switches.

The grid-connected PV
inverter provides two
relays integrated in series
for both line and neutral.

P

42421

The current breaking capacity of each disconnecting
switch shall be appropriately sized for the application. In
cases where the disconnecting device is an
electromechanical switching device such as a contactor,
this requires suitable coordination with the upstream
short circuit protection device (circuit breaker).

42221

Any programmable parameters of the disconnection
switching unit shall be protected from interference by
third-parties, i.e. password protected or access physically
sealed.

42221

In order to allow customers to supply their own load in
isolated operation (islanded) where this is feasible and
required, the disconnection device may be incorporated
upstream of part of or all of a customers’ loads, provided
that none of the network disconnection requirements in
this document are violated.

42221

All EG installations larger than 30 kVA shall have a
central disconnection device.

NOTE 1 This requirement may be amended by the utility,
i.e. the utility may require a central disconnection switch
unit for any size and type of generator.

NOTE 2 This requirement may be amended by the utility.
The central disconnection switch unit will typically be
waived only when a lockable disconnection switch,
accessible to the utility, is installed.

NOTE 3 This is an interim requirement based on
requirements of VDE-AR-N 4105 and will be revisited as
more information becomes available.

Category Al static power
converter generator less
than 30kVA.

N/A

42221

The network and system grid protection voltage and
frequency relay for the central disconnection device will
be type-tested and certified on its own (stand-alone
tested). All clauses of 4.2.2, except 4.2.2.4 (anti-
islanding) apply.

Not used central
disconnection device.

N/A

4.2.2.3

Overvoltage, undervoltage and frequency

42231

General

See appended table.

The values in 4.2.2.3 relate to SSEG in sub-categories
Al and A2. These are kept from a historical perspective.
The Grid Code requirements will override values and
requirements in this category.

Category Al static power
converter generator.

Sub-category A3 generators shall disconnect from the
network according to the RPP Grid Code for all abnormal
conditions as well as stay connected in accordance with
the voltage ride-through requirements of the RPP Grid
Code.

N/A
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Abnormal conditions can arise on the utility system and P
requires a response from the connected embedded
generator. This response is to ensure the safety of utility
maintenance personnel and the general public, and also
to avoid damage to connected equipment. The abnormal
utility conditions of concern are voltage and frequency
excursions above or below the values stated in this
clause and the RPP Grid Code (section 5.2 of version
3.0). The embedded generator shall disconnect in
accordance with the requirements of 4.2.2.3 if these
conditions occur.

The accuracy for voltage trip values shall be within 0 % P
to +1 % of the nominal voltage from the upper boundary
trip setting, and within -1% to 0% of the nominal voltage
from the lower boundary trip setting.

The accuracy for frequency trip values shall be within O P
to +0.1 % of the fundamental frequency from the upper
boundary trip setting, and within -0.1 % to 0 % of the

fundamental frequency from the lower boundary the trip

setting.
4.2.2.3.2 |Overvoltage and undervoltage See appended table. P
The embedded generator in sub-category Al and A2 P

shall cease to energize the utility distribution system
should the network voltage deviate outside the conditions
specified in table 2. The following conditions shall be
met, with voltages in r.m.s. and measured at the POC.

NOTE 1 All discussions regarding system voltage refer to
the nominal voltage.

NOTE 2 At the time of publication, these settings are in
contradiction to the RPP Grid Code. These may only be
applied with exemption to the relevant clause or after the
RPP Grid Code has been suitably amended.

NOTE 3 Measurements at the generator terminals will
generally be sufficient for the overvoltage settings. If the
expected voltage drop across the cable connecting the
EG to the POC is too high, undervoltage settings might
have to be adjusted.

Table 2 — Response to abnormal voltages for SSEG in sub-categories A1 and A2

1 2
Voltage range Maximum trip time
(at point of connection) 5
V<50 % 02s
50% sV <85% 10s
85% <V =110 % Continuous operation
11M0% <V<115% 40s
115% =V < 120% 2s
120% <V 016s
NOTE If multi-voltage control setlings are not possible, the more stringent
trip time should be implemented, e.g. 2 s between 110% and 120% of
voltage.
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The purpose of the allowed time delay is to ride through P
short-term disturbances to avoid excessive nuisance
tripping. The generator does not have to cease to
energize if the voltage returns to the normal utility
continuous operating condition within the specified trip
time.

NOTE Induction/synchronous generators need to be
mindful of synchronisation issues and may have to apply
faster trip times.

A customer with a multiphase connection shall monitor all P
phases for out-of-bounds voltage conditions. The EG
shall be disconnected if an out-of-bounds voltage
condition is detected on any of the phases.

In line with NRS 048-2, it is recommended that A1 and P
A2 SSEG be able to ride through at least Y and X1 type
dips, i.e. not disconnect for these events. The purpose is
to avoid excessive nuisance tripping.

Category A3 SSEG shall be able to ride through low N/A
and/or high voltage events in accordance with the RPP
Grid Code.

The generator shall maintain the pre-dip current during P
any dip event for which it remains connected.

The ride-through and trip times are shown graphically in P
figure 4.

?{ Ciscansest 11l

sl ER RN R AR

)
.
=)

Figure 5 — Graphical rep tation of voltage-ride-through and voltage disconnect
requirements for A1 and AZ EG
4.2.2.3.3 |Over-frequency and under-frequency See appended table. P
This requirement is in line with the RPP Grid Code P

(version 3.0) and applies to all EG in category A.

NOTE The RPP Grid Code should be consulted for
developments in the requirements for response to over-
frequency and under-frequency events.

The embedded generation system shall cease to P
energize the utility network when the utility frequency
deviates outside the specified conditions. Both over- and
under-frequency conditions indicate system abnormal
conditions and all generators are expected to assist in
stabilising the system during such periods.

When the utility frequency is less than 47 Hz, the P
embedded generator shall disconnect from the utility
network within 0.2 s.
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While the utility frequency is in the range of 47 Hz and P
50.5 Hz, the system shall operate normally. In order to
prevent hysteresis switching (on-off toggling) during over-
frequency conditions, the output power shall be reduced
as follows:

When the utility frequency exceeds 50.5 Hz, the active P
power available at the time shall be stored as the
maximum power value Pw; this value Pwm shall not be
exceeded until the frequency has stabilised below 50.5
Hz for at least 4 seconds.

The EG system shall control the output power as a P
function of PM at a gradient of 50 % per Hertz as
illustrated in figure 5. The power generation shall follow
the curve shown in figure 5 up and down while the
system frequency is in the range 50.5 Hz to 52 Hz.

When the utility frequency is more than 52 Hz for longer P
than 4 seconds, the embedded generator shall cease to
energise the utility line within 0.5 s.

4.2.2.3.3. | Relaxation for non-controllable generators P

Non-controllable generators may disconnect randomly P
within the frequency range 50.5 Hz to 52 Hz. The
disconnect frequency for non-controllable generators will
each be set at a random value by the manufacturer, with
the option of changing this to a utility provided setting.
The random disconnect frequency shall be selected so
that all generators from any specific manufacturer will
disconnect uniformly over the range with 0.1 Hz
increments.

When the utility frequency is more than the non- P
controllable generator over-frequency setpoint for longer
than 4 seconds, the non-controllable generator shall
cease to energise the utility line within 0.5 s.

NOTE At the time of publication, this is in contradiction
with the RPP Grid Code.

Power curtailment during over-frequency

48.5 49 49.5 50 50.5 51 515 52 525 53
System frequency [Hz]

% of Power output (PM) when f>50.5Hz

Figure 6 — Power curtailment during over-frequency

4.2.2.4 Prevention of islanding P
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42241

A utility distribution network can become de-energized for
several reasons: for example, a substation breaker that
opens due to a fault condition or the distribution network
might be switched off for maintenance purposes. Should
the load and (embedded) generation within an isolated
network be closely matched, then the voltage and
frequency limits may not be triggered. If the embedded
generator control system only made use of passive
voltage and frequency out-of-bounds detection, this
would result in an unintentional island that could continue
beyond the allowed time limits.

See appended table.

P

422472

In order to detect an islanding condition, the embedded
generator shall make use of at least one active islanding
detection method. An active islanding detection method
intentionally varies an output parameter and monitors the
response or it attempts to cause an abnormal condition at
the utility interface to trigger an out-of-bounds condition.
If the utility supply is available, the attempt to vary an
output parameter or cause an abnormal condition will fail
and no response will be detected. However, if the utility
supply network is de-energized, there will be a response
to the change which can be detected. This signals an
island condition to the embedded generator upon
detection of which the embedded generator shall cease
to energize the utility network within a specific time
period.

The active islanding
detection methods
frequency shifting was
employed in the grid-

connected PV inverter.

42243

Active island detection shall be used in all cases where
the EG interfaces with the utility network.

42244

An islanding condition shall cause the embedded
generator to cease to energize the utility network within 2
s, irrespective of connected loads or other embedded
generators. The embedded generator employing active
islanding detection shall comply with the requirements of
IEC 62116 (ed.1).

NOTE Prevention of islanding measures is only
considered on the embedded generator side, i.e. no utility
installed anti-islanding measures are considered.

See appended table.

42245

All rotating generators shall use a minimum of two
islanding detection methods (e.g. rate-of-change-of-
frequency and voltage vector shift detection due to the
dead bands (slow detection) of islands in both methods).

NOTE It is possible for a condition to exist, where a
mains-excited generator becomes self-excited due to
capacitance of the network (either cable capacitance or
power factor correction). Under such conditions, the
mains-excited generator will not disconnect from an
island, hence effective islanding detection is required for
all rotating generators.

Not rotating generator.

N/A

4.2.2.4.6

Passive methods of islanding detection shall not be the
sole method to detect an island condition. When used,
passive methods of islanding detection shall be done by
three-phase voltage detection and shall be verified by an
AC voltage source.
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42247

The embedded generator shall physically disconnect
from the utility network in accordance with the
requirements in 4.2.2.2.

P

4225

DC current injection

See appended table.

The embedded generator shall not inject d.c. current
greater than 0.5 % of the rated a.c. output current into
the utility interface under any operating condition,
measured over a 1-minute interval. The EG shall cease
to energize the utility network within 500 ms if this
threshold is exceeded.

4.2.3

Emergency personnel safety

Info.

No requirements for emergency personnel safety (e.g.
fire brigade) existed at the time of publication. It is
expected that such issues will be dealt with in other
documents, e.g. OHS Act, SANS 10142-1.

Info.

424

Response to utility recovery

4241

The embedded generator shall ensure synchronisation
before re-energizing at all times in accordance with
4.1.12.

4242

After a voltage or frequency out-of-range condition that
has caused the embedded generator to cease energizing
the utility network, the generator shall not re-energize the
utility network until the utility service voltage and
frequency have remained within the specified ranges for
a continuous and uninterrupted period of 60 s. The
reconnection shall commence as follows:

42421

Non-controllable generators may connect randomly
within the 1 minute to 10 minute period after voltage and
frequency recovery (period includes the 60 s to confirm
recovery). The delay for non-controllable generators will
each be set at a random value by the manufacturer, with
the option of changing this to a utility provided setting.
The random value shall be selected so that no more than
2 % of generators from any specific manufacturer will
reconnect within 10s of each other.

42422

Controllable generators may reconnect immediately after
the 60 s delay confirming recovery of the system voltage
and frequency at a maximum rate of 10 % of rated power
per minute, i.e. full power output will only be reached
after 10 minutes.

N/A

This ramp rate may be modified at the request of the
utility or in consultation with the utility.

425

Isolation

4251

In line with SANS 10142-1 (as amended), each energy
source should have its own, appropriately rated, isolation
device.

4252

It is expected that isolation requirements will be dealt
with in more detail in future in e.g. SANS 10142-1/3.
Such requirements shall supersede 4.2.5.
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4.2.5.3

The embedded generator shall provide a means of
isolating from the utility interface in order to allow for safe
maintenance of the EG. The disconnection device shall
be a double pole for a single-phase EG, a three-pole for
a three-phase delta-connected EG, and a four-pole for a
three phase star-connected EG. The grid supply side
shall be wired as the source.

P

4254

The breaking capacity of the isolation circuit-breaker
closest to the point of utility connection shall be rated
appropriately for the installation point in accordance with
SANS 60947-2. This disconnection device does not need
to be accessible to the utility.

4.2.5.5

For dedicated supplies, a means shall be provided of
isolating from the point of supply in order to allow for safe
maintenance of the utility network. The disconnection
device shall be a double pole for a single-phase EG, a
three-pole for a three-phase delta-connected EG, and a
four-pole for a three-phase star-connected EG.

This disconnection device shall be lockable and
accessible to the utility.

NOTE 1 A device inside a lockable box is deemed a
lockable device.

NOTE 2 This disconnection device may become the new
point of control as defined by SANS10142-1.

4.2.5.6

The requirement for the utility accessible disconnection
device may only be waived by the utility where the risk to
the network is deemed acceptable to the utility. Such
permission shall be provided in writing.

NOTE Full verification form to be signed off and
accepted by the utility.

4.2.6

Earthing

426.1

The electrical installation shall be earthed in accordance
with SANS 10142-1 (as applicable). The earthing
requirements for different embedded generation
configurations in conjunction with the customer network
are described in annex B for the most common earthing
systems.

NOTE SANS 10142-1 applies to EG feeding a UPS and
no connection to the utility supply (see table B5).

Rely in the responsibility
of the installer.

N/A
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4.2.6.2

Installations with utility-interconnected inverters without
simple separation shall make use of earth leakage
protection which are able to respond to d.c. fault currents
including smooth d.c. fault currents (i.e. without zero
crossings) according to IEC 62109-2 unless the inverter
can exclude the occurrence of d.c. earth fault currents on
any phase, neutral or earth connection through its circuit
design?. This function may be internal or external to the
inverter.

NOTE IEC 62109-2, Edition 2011, section 4.8.3.5 gives
selection criteria for RCD sensitivities.

D The appropriate earth leakage unit should be selected
to accommodate the higher leakage current of inverters
without transformers to avoid nuisance tripping.

Rely in the responsibility
of the installer.

N/A

4.2.6.3

Where an electrical installation includes a PV power
supply system without at least simple separation between
the AC side and the DC side, an integrated RCD function
shall be present to provide fault protection by automatic
disconnection of supply shall be type B according to
IEC/TR 60755, amendment 2. Where the PV inverter by
construction is not able to feed DC fault currents into the
electrical installation, an RCD of type B according to
IEC/TR 60755 amendment 2 is not required.

NOTE 1 Consideration must also be given to ensure that
any d.c. currents do not impair the effectiveness of any
other RCD’S installed throughout the a.c. system.

NOTE 2 The earth leakage unit may also fulfil the
requirement of the all-pole disconnection device as
stated in 4.2.6.

NOTE 3 The function of this RCD is not to provide
protection against circulating d.c. currents in the inverter
and a.c. supply, i.e. does not override 4.1.8.

The inverter was tested
and fulfils IEC 62109-1
and IEC 62109-2 for the
residual current device
(RCD) or residual current
monitor (RCM).

However if an external
residual current device
(RCD) is mandatory, the
switch must be triggered
at a failure current of 300
mA or higher was required
in the user manual.

4.2.7

Short-circuit protection

42.7.1

The embedded generator shall have suitably rated short-
circuit protection at the connection to the AC mains in
accordance with SANS 10142-1 and 3.

42.7.2

The short-circuit characteristics for the SSEG shall be
supplied to the utility.

Not rotating generators.

4.2.8

Maximum short-circuit contribution

Embedded generators have the potential to increase the
fault level of the network to which it is connected. In
order to limit the fault level changes in low voltage
networks and allow coordination of fault levels with the
utility, no generator will exceed the following fault level
contribution:

a) for synchronous generators: 8 times the rated current;

b) for asynchronous generators: 6 times the rated
current; and

c) for generators with inverters: 1 times the rated current.
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NOTE At the time of installation, the short-circuit capacity
of all existing equipment should be confirmed and
upgraded where necessary. Suitable fault current limiting
devices may be required to ensure a safe installation.
The potential impact on neighbouring installations should
also be considered to ensure that those installations
remain safe.

P

4.2.9

Labelling

4291

A label on the distribution board of the premises where
the embedded generator is connected shown in figure 7,
shall state: “WARNING: ON-SITE EMBEDDED
GENERATION. DO NOT WORK ON THIS EQUIPMENT
UNTIL IT IS ISOLATED FROM BOTH MAINS AND ON-
SITE GENERATION SUPPLIES.” or similar warning.
Disconnection points for all supplies shall be indicated.

4 ™
WARNING: ON-SITE
EMBEDDED GENERATION
DO NOT WORK ON THIS QUIPMENT
UNTILIT IS ISOLATED FROM
BOTH MAINS AND ON-SITE
GENERATION

ISOLATE ON-SITE GENERATOR AT

ISOLATE MAINS SUPPLY AT

Figure T — Example of labelling (more isolation points to be added as required)

Rely in the responsibility
of the installer and is
stated in the installation
instruction of the
manufacturer.

N/A

4.2.9.2

The label shall be permanent with lettering of height at
least 8 mm.

N/A

4.2.9.3

The label shall comply to requirements of SABS 1186-1.

4294

The absence of emergency shutdown capabilities will be
indicated on signage in accordance with 4.2.2.

4.2.10

Robustness requirements

According to 4.2.2.1 all SSEG shall comply with safety
requirements in accordance to SANS/IEC 62109-1 and
IEC 62109-2.

NOTE This section will be expanded in future revisions.

See TUV SUD IEC 62109-
1/-2 test report no.:
70.409.16.237.04-05 for
reference.

4.3

Metering

The meter was not part of
the equipment under
evaluation in this report.

N/A

43.1

General

N/A

43.1.1

All meters utilized by the utility shall be the property of
the utility even when the meters are located on the
premises of the customer. Meters that are embedded in
the customer’s network shall be accessible to the utility
on request.

N/A
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4.3.1.2

Three metering configurations are known in the case of
premises where embedded generators are operated,
dependent on the tariff structure required or implemented
by the supplier. The details are given in 4.3.2 and 4.3.3.

N/A

4.3.1.3

The utility will advise what metering is required based on
the application and location of the embedded generator.

N/A

4314

Metering will comply to SANS 474/NRS 057 and SANS
473/NRS 071.

N/A

4.3.1.5

Where applicable (manual reading), suitable signage will
be attached at the meter, indicating that import and
export registers need to be read. Refer to Figure 8 and
4.2.9.

NOTE: ON-SITE EMBEDDED GENERATION
(EG) CONNECTED.

READ IMPORT AND EXPORT REGISTERS SEPARATELY

Figure 8 — Example of labelling for metering points (Colouring and other requirements to be
confirmed with the utility).

N/A

4.3.2

Single-quadrant meter installation

N/A

43.2.1

The single-meter arrangement is given in figure 9.

Legend

DE  distribution board

EG embedded generation
L customer network

u utility network

NOTE  This type of installation requires an electronic meter where differentiated import and export rales apply.
Figure 9 — Single meter installation

N/A

4.3.2.2

The EG feeds into the customer network (L), offsetting
the customer’s own consumption. If the customer is a net
electricity importer from the utility (U), the cumulative
consumption meter reading will increase. If the customer
is a net exporter, the cumulative consumption meter
reading decreases.

N/A

4.3.2.3

As a result of using a single meter, the overall
consumption and generation of the customer is not
recorded. The net import and export of energy is metered
and balanced over the metering period.

N/A
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4324 A net meter records and balances energy in a single N/A
register. An alternative to the net meter is a bi-directional
meter which records energy import and export in
separate registers. The registers need to be balanced off
against each other to provide the necessary information
to the billing system. Separate register meters may be
preferred by utilities for reasons of revenue protection.

4.3.3 Multiple meter installation N/A
NOTE The feed-in tariff may be worded differently in N/A
policy documents, however, the principle is discussed in
this section.

43.3.1 Feed-in tariff metering records all the energy generated N/A

from the embedded generator and reimburses the EG
customer at the set FIT. The consumption of the EG
customer is recorded in full and billed in the conventional
manner. A customer with embedded generation and
consumption therefore requires two meters or a bi-
directional active energy meter that records energy flow
in both directions.

4.3.3.2 The metering configuration for FIT metering is given in N/A
figure 8 and is referred to as “separate metering”. An
existing consumption meter, whether prepayment or
conventional, can remain in place. The embedded
generation meter shall be a bi-directional active energy
meter that records energy flow in both directions.

4.3.3.3 This metering configuration records overall consumption N/A
(L) and overall generation (EG) which is exported to the
utility network (U).

4334 The separate metering configuration in figure 10 is the N/A
most basic FIT metering configuration.

NOTE The relevant regulations applicable in
municipalities may not allow this metering configuration
in which case the EG can be connected through the
separate embedded generation metering configuration
shown in figure 10.

Legend

DB distribution board

EG  overall generation

L overall consumptlion

u utility netwark

NOTE The EG may have auxiliary supply (electricity usage)

Figure 10 — Separate metering
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4.3.3.5 In the case where the output of the EG cannot physically N/A
be taken to the main distribution board of the customer’s
premises, an EG meter may be embedded in the
customer’s network. The appropriate metering
configuration is given in figure 11.

Embeddad
genarson || [ae] DB
meler
kWh

oor

Legend

DB  distribution board

EG embedded generation
L consumption

U utility network

Figure 11 — Separate embedded metering

4.3.3.6 The overall generation of the EG is recorded in the bi- N/A
directional embedded generation meter while the overall
consumption is balanced off between the net meter and
the EG meter?. The net meter shall be a bi-directional
meter.

2 The overall electricity consumption over a period is
equivalent to the sum of the net meter differential
reading and the EG meter differential reading.

4.3.4 Types of meter N/A

4.3.4.1 Energy meters used in conjunction with embedded N/A
generation shall record active energy. The meters shall
be bi-directional type meters. The meters can either be of
the single or the separate register type.

4.3.4.2 The current specification for pre-payment meters does N/A
not cater for embedded generation.

4.3.4.3 In the event that installations with embedded generators N/A
are required to record reactive energy in conjunction with
active energy, four-quadrant electronic meters shall be
utilized.

4.3.4.4 Meters with the capability of metering quality of supply N/A
parameters shall activate the monitoring facility on the
meter.

NOTE The modalities of the billing and revenue
procedures for EG customers will be addressed in the
future NRS 097-2-4 specification.

Annex A | Notes to purchasers N/A

NOTE The customer is advised to contact the utility to N/A
discuss potential further connection requirements.
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Al The following requirement shall be specified in tender N/A
invitations and in each order or contract:
Whether all power quality parameters shall be measured N/A
at the POC (see 4.1.1.3).
A.2 The following requirements shall be agreed upon N/A
between the customer and the utility:
a) whether the EG shall be type approved (see 4.1.1.5); N/A
b) whether the EG may control the voltage (see 4.1.2.2); N/A
¢) the power factor limits (see 4.1.11). N/A
Annex B |Earthing systems P
NOTE SANS 10142-1 does not apply to embedded P

generators (i.e. connected in parallel to the utility
network). Annex B is provided as minimum requirements
for earthing systems until the update of SANS 10142-1.

B.1 Application of SANS 10142-1 See below.

B.1.1 General

SANS 10142-1 applies to low-voltage wiring, earthing,
bonding and safety. The requirements in B.1.2 to B.1.5
relating to earthing and to neutral and earth path
connections apply.

B.1.2 Neutral conductor

The neutral conductor shall not be connected direct to
earth or to the earth continuity conductor on the load side
of the point of control (see 6.1.6 in SANS 10142-1:2012).

B.1.3 Customer’s earth terminal N/A

Each installation shall have a consumer’s earth terminal | Rely in the responsibility N/A
(see 3.18 of SANS 10142-1:2012) at or near the point of the installer.
where the supply cables enter the building or structure.
All conductive parts that are to be earthed (see 6.12.3 in
SANS 10142-1:2012) shall be connected to the main
earthing terminal (see 3.29.4 in SANS 10142-1:2012),
which shall be connected to the consumer’s earth
terminal. The consumer’s earth terminal shall be earthed
by connecting it to the supply earth terminal (see 3.78 in
SANS 10142-1:2012) or the protective conductor (see
3.15.8 in SANS 10142-1:2012) and, if installed, the earth
electrode. The effectiveness of the supply protective
conductor shall be determined in accordance with 8.7.5
in SANS 10142-1:2012 (see 6.11.1 as amended by
amendment No. 6 in SANS 10142-1:2012).

B.14 Earthing of combined sources N/A
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When an installation that has a common neutral is
supplied from a combination of transformers and
generators located near one another, the neutral terminal
of these shall be connected to a single neutral bar. This
neutral bar shall be the only point at which the neutral of
the installation is earthed except in the case in 7.12.3.1.3
in SANS 10142-1:2012 (see 6.12.4 as amended by
amendment No. 6 in SANS 10142-1:2012).

Rely in the responsibility
of the installer.

N/A

B.1.5

Neutral bar earthing

Rely in the responsibility
of the installer.

N/A

B.1.5.1

Protection in accordance with the requirements in 6.7 in
SANS 10142-1:2012 shall be provided for the electrical
installation in such a manner as to ensure correct
operation of the protection devices, irrespective of the
supply or combination of sources of supply. Operation of
the protection devices shall not rely upon the connection
to the earthing point of the main supply.

N/A

B.1.5.2

Where there is no existing earth electrode in the
electrical installation, a suitable earth electrode may be
installed in accordance with SANS 10199. When
installed, the electrode shall be bonded to the consumer’s
earth terminal and to the earthing point of the generating
set with a conductor of at least half the cross-section of
that of the phase conductor, but not less than 6 mm
copper, or equivalent. This also applies to a single-phase
supply.

NOTE 1 In the case of the TN system of electricity
supply, an earth electrode is normally not required in an
electrical installation (see 7.12.3.1.1 as amended by
amendment No. 6 in SANS 10142-1:2012).

NOTE 2 IEC 60364-1 distinguishes three families of
earthing arrangement, using the two-letter codes TN, TT,
and IT. The first letter indicates the connection between
earth and the power-supply equipment (generator or
transformer). The second letter indicates the connection
between earth and the electrical device being supplied. In
the case of TN systems, T indicates a direct connection
of a point with earth (Latin: terra) and N indicates direct
connection to neutral at the origin of the installation,
which is connected to the earth.

N/A

B.1.5.3

When an installation is supplied from a combination of
transformers and generators located near one another,
including alternative supplies, the neutral terminal of
these shall be connected to a single earthed neutral bar.
This neutral bar shall be the only point at which the
neutral of the installation is earthed. Any earth leakage
unit shall be positioned to avoid incorrect operation due
to the existence of the parallel neutral or earth path (see
7.12.3.1.2 as amended by amendment No. 6 in SANS
10142-1:2012).

N/A
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B.1.5.4 | Where alternative supplies are installed remotely from N/A
the installation and it is not possible to make use of a
single neutral bar, which is earthed, the neutral of each
unit shall be earthed at the unit and these points shall be
bonded to the consumer’s earth terminal (see 6.12.4 of
SANS 10142-1:2012). The supply that supplies the
installation or part of the installation shall be switched by
means of a switch that breaks all live conductors
operating substantially together (see annex S of SANS
10142-1:2012), to disconnect the earthed neutral point
from the installation neutral when the alternative supply
is not connected (see also 6.1.6 of SANS 10142-1:2012
and 7.12.3.1.3 (as amended by amendment No. 6 in
SANS 10142-1:2012)).

B.1.5.5 |Where only part of an installation is switched to the N/A
alternative supply in the same distribution board, the
neutral bar shall be split (see figure S.2 in annex S of
SANS 10142-1:2012) and 7.12.3.1.3 (as amended by
amendment No. 6 in SANS 10142-1: 2012).

B.2 Embedded generator and UPS configurations

B.2.1 Various configurations of embedded generator and UPS | TN, except corner-earthed
systems were examined, and cross-referenced with the | system.

main electrical supply earthing configurations (i.e. TN-S,
TN-C-S). Table B.1 shows the permutations explored.

NOTE The TT configuration is generally not used in South
Africa, but could sometimes be found in certain rural
electrification network spurs.

Table B.1 — Generic embedded generation/UPS type versus electricity supply configuration

1 2 3 4 | 5 | 8
Alternative
supply Main electricity su pply_sys‘tem
Figuﬂe IS o)
Application t
reference | CPPICSHOMBPE |y nal NPE
bridge TN-S TH-C-8 T
connection
Alternative
generatar, Unbridged N-PE Y Y ¥
Table B.2 | e.g. stand-by diesel
or stand-alone
generator N-PE bridged Y Y ¥
Embedded
generator,
Table B.3 &.q. utility b Y Y
interconnected PV
system
UPS system with Unbridged N-PE Y Y Y
a.c. coupled
Table B.A
e embedded N-PE bridged ¥ ¥ ¥
generator
Unbridged N-PE ¥ N ad
UPS system o
M-PE bridged Y Y k3
Table B.5 UPS system with | Unbridged N-PE Y Y Y
: d.c. coupled
embedded ¢
generator (e.g. PV | N-PE bridged ¥ Y ¥
or wind)
NOTE Far Infarmation anly.
B.2.2 Tables B.2 to B.5 illustrate the typical system application N/A

types and connections.

TRF No. NRS 097-2-1_V2.1



Page 38 of 99 Report No.: 6108594.50

NRS 097-2-1:2017

Clause Requirement — Test Result — Remark Verdict
Table B.2 — Diesel generator in alternative supply The unit under test was N/A
configuration single phase Grid-

Table B2 — Diesel in supply Connected PV Inverter
i 7 3 and not diesel generator.
Supply earthing ‘Wiring diagram Earthing comments
system

TH-5 Requirements
= Five-wira = Alernative supaly

supply. earth electrode
= Consumear's reuiresd

earih sfactroda = Bridge N-PE

not required. renuired on

alternative supply.
» Four-pole change-
aver switch required

+ Mo N-PE bridge
N ConNsSumer's
earth tarminal

TN-C-8 Requiremants

= Four-wire « Altermative supply
supply. earth electrode

= Consumer's pErpred
eanh sactrode Options.
not raquired = If oridged N-PE an

« Bridge N-PE altemnative supply,
required an then four-pale
CONSUMmers

changea-aver switch
required.

» [ open N-FE on
alternative supply,

earth terminal

then three-pole
change-aver switch
requirsd.
™ Requirements
« Four-wira » Bridge N-PE
supply. required on
+ Consumer's alternative supply.
earth electrode = Four-pole change-
reuired. aver switch required

+ No N-PE bridge
on
sarth tarminal

Key: CE  circuit-breaker DB distribution board EL  earth leaksge
GEN  allemative cereralor UPZ  battery alternative supply
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Table B.3 — Embedded generator without alternative N/A
supply

Table B.3 — Embedded generator without alternative supply
1 2 3
Supply earthing Wiring diagram Earthing comments
syslem
TH-S ] Requirements
» Fiva-wire | » BCD (Typs B)
supply. raquired for
+ Consumars transformarless
aarth slectods RIVRIa;
nod requirad Options.
» Mo M-PE bridge » EG parth slectrade
QN CONSUMEs's desired
earth teminal
» Main supply =
Point of Genlrod
= Main DB
TH-C-8 Reguirements
* Four-wire * EG on E/L device
E‘mr Options.
¥ e:nﬁ eleclrt:de = EG earth electrode
not reguired. dasired
« Bridge N-PE
required on
CONSUMErS
arty termingl
T Requirements
+ Fourwte « EG on EIL devies
Supply.
» COnsumers
aarth slecieds
TeGuired
= Mo M-PE bridge
M CONSUMes's
earth terminal
Key: CB  circuit-breaker OB  distribufion board ElL  earth leakage
GEN i EG d generator UPS  baltery altermalive supply
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Table B.4 — Alternative supply with a.c. coupled N/A
embedded generator

Table B.4 — Alternative supply with a.c. coupled embedded generator

1 2 3
Supply earthing Wiring diagram Earthing comments
| system
TH-5 Requirements
* Five-wirg * EGon EL davice
supply- » Allernative supply
* Consumer's earth slectrode
sarth slactode retuired
not required » Bridge N-PE
= Mo N-PE bridge required an
on CONsUmMers alternative supply,
earth tarm nal + Ghange-over
awitch 1 required to
be four-posa

= Change-over
switch 2 required in
ba four-pota

TN-C-3 Requirements

+ Fourwire » EGon E/L device
sUpply. * Allernative supply

= Consumer's earth electrode
earih slectroda raquired
not required. Options

= Bridge N-PE + If beidgad N-PE on
required on altemalive supply,
consumenr's then change-oves
earth tarminal switch 1 required o

be four-ole.

+ If open N-PE on
alternalive supply,
then change-over
switch 1 required o
te three-pole.

* Change-over
awitch 2 required o
be four-pole

i Requirements
= Four-wire = EG on E/L device
supply. + Bridga N-PE
= Consumer's required on
marth slectroda aitzrmative supply.
rejuired. * Change-over
+ Mo N-PE bridge switsh 1 requitad io
on CONSUmEers be four-pola
sarih tarminal + Change-over
switzh 2 recjuired o
b four-pole.
Key: CE  circuit-breaker DE  de=tnbulon board EAL  earh lzakage
1 GEN _allernative generator EG  embedded generaior UPS  battery allernzstive supply
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Table B.5 — Alternative supply with or without d.c. N/A
coupled embedded generator

Table B.5 — Alternative supply with or without d.c,

1 ] k]
Supply earthing Wiring diagram Earthing comments
SEIEIII

TH-S Requirements

» Five-wire = |1 bridged M-PE on
supply altarnative supply

» Cansumars then four-pale i
earth electrode {mar‘:ge -over switch
nod requlred required

= |fapen N-PE an

* Mo NPE KOs altarnative supply
Ak SONSLTIEn 3 tren three-pole
carth terminal oh AL

required

TN-C-8 Options

» Fourwire » If bridped N-PE on
supply. alternative supply

= Consumer's then four-pale
sarth slectrode change-over switch
nof required, required.

» BEnidge N-PE = |f open N-PE on
teqnjireu an alterr:atwe su:pnly
CONSUMErs then three-poke

change-over switch

earth terminal

required
£ Requirsments
R — i « Bridged N-PE
supply. - ey \ et on

alternative supply

» Four-pols change-
over awitch required

= Consumer's
earth elecirode
raguirsd

= Mo M-PE bridge
an Consumer's
earth terminal

Key: CB  circuit-breaker DB distribution boand GFDY ground fault detactor intermeptar
GEN i EG generatar UPS  battery altemative supply
B.3 Rules of thumb established for embedded generation and P

backup systems

B.3.1 General

Earthing and wiring guidelines were developed as a
result of the above rigorous analysis. See tables B.2 to

B.5.
B.3.2 Earth electrode N/A
B.3.2.1 | All alternative systems shall have an own earth electrode N/A

connected to the consumer’s earth terminal and shall
comply with 7.12.3.1.1 in SANS 10142-1:2012.

B.3.2.2 |Embedded generators need not have their own earth N/A
electrode in accordance with SANS 10142-1, but an own
earth electrode is preferred.

B.3.3 N-PE bridge on consumer’s earth terminal Rely in the responsibility N/A
of the installer.

B.3.3.1 | The TN-C-S system shall be bridged between N and PE N/A
on the consumer’s earth terminal in the installation on the
supply side of the point of control.

B.3.3.2 |TN-S and TT systems shall be un-bridged (as normal N/A
practice).

NOTE This is to comply with standard installation
requirements for safety.
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B.34 N-PE bridge on alternative supply Rely in the responsibility N/A
of the installer.

B.3.4.1 |TN-S and TT systems shall be bridged. N/A

B.3.4.2 | The TN-C-S may be either bridged or un-bridged. This, N/A
however, impacts on change-over switch requirements.

B.3.5 Change-over switch No. 1 (between main supply and Rely in the responsibility N/A
backup supply) of the installer.

B.3.5.1 In the case of backup systems WITHOUT an internal N- N/A

PE bridge (i.e. where N and PE are isolated), the
following is required:

a) for a three-phase system: a three-pole change-over N/A
switch with common neutral bar; and

b) for a single-phase system: a single-pole change-over
switch with common neutral bar.

B.3.5.2 In the case of backup systems WITH an internal N-PE N/A
bridge, the following is required:

a) for a three-phase system: a four-pole change-over N/A
switch including neutral, or a three-pole with overlapping
neutral; and

b) for a single-phase system: a two-pole change-over
switch including neutral, or a single pole with overlapping

neutral.

B.3.5.3 Manual change-over switches shall be three position N/A
switches, i.e. break-before-make.

B.3.6 Change-over switch No. 2 (between a.c. coupled Rely in the responsibility N/A
embedded generator and backup supply) of the installer.

B.3.6.1 In the case of a three-phase system, there shall be a N/A

four-pole change-over switch including neutral, or a
three-pole with overlapping neutral.

B.3.6.2 In the case of a single-phase system, there shall be a N/A
two-pole change-over switch including neutral, or a single
pole with overlapping neutral.

Annex C | Network impedance Info.
Annex D | (Annex A of VDE-AR-N 4105) Explanations Info.
Annex E | (Annex B of VDE-AR-N 4105) Connection examples Info.
Annex F | (Annex C of VDE-AR-N 4105) Example of meter panel Info.

configurations

Annex G | Generation management network security management

G.1 Generation management network security management
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NOTE While no South African utility currently has the P
required communication systems in place for LV
systems, embedded generators may be NERSA exempt
in providing on-line communication interfaces. However,
should the utility require this in future, the embedded
generator will provide the required interface at their own
cost. Section G.1 provides the recommended
requirements for such an interface. At the time of
publication, basic communication requirements for
category A3 generators are provided in the RPP Grid
Code.

G.1.1 In addition to requirements elsewhere in this P
specification, the embedded generator shall be able to
control the following parameters as and where signals are
sent by the utility:

G.1.1.1 |Active power control, typically a temporary reduction in P
active power output;

G.1.1.2 |Reactive power control, i.e. change of the operating P
power factor or power factor curve of the generator.

G.1.2 For each operational state and/or operational point, the P
embedded generator must be able to reduce the output
power to less than or equal to an active power set-point
provided by the utility.

G.1.3 Embedded generation systems with a power output P
capability of 100 kVA or more shall be able to control the
output power in steps of 10 % or less of the rated active
power.

G.14 The embedded generator active power output shall reach P
the new set-point within a period of 1 minute. If this set-
point cannot be reached within 5 minutes, the embedded
generator shall disconnect from the system. NOTE This
implies that embedded generators without the capability
to control the output power adequately or in adequate
steps, shall disconnect from the system when a reduction
in active power output is requested.

G.15 Embedded generation systems with a power output P
capability of 100 kVA or more shall be able to control the
reactive power (power factor) is steps of 5 % or less of
the rated power.

G.1.6 Reactive power shall reach the new set-point within a P
period of 1 minute. If this set-point cannot be reached
within 5 minutes, the embedded generator shall
disconnect from the system.
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G.1.7 According to the RPP Grid Code version 3.0, the P
accuracy of the control performed for both the active
power and reactive power controls, and of the setpoint of
both the active power and reactive power, shall not
deviate by more than + 2 % of the setpoint value or by *
0.5 % of the rated power, depending on which yields the
highest tolerance.

NOTE Appropriate communication protocols are under
discussion with the Grid Code Advisory Committee and
will be provided in a future edition of this document. This
capability will then become compulsory for all new
equipment.

G.2 Principles for network support

As arule, power generation systems of subcategory A3
shall be able to contribute to the static voltage stability in
the utility network. Static voltage stability is the voltage
stability in the low-voltage network at which the slow
voltage changes are maintained within compatible limits
in the distribution network. If required due to network
related circumstances and by the utility, the embedded
generator shall contribute to the static voltage stability in
the low-voltage network.

Dynamic grid support, i.e. voltage stability in the event of P
voltage drops in higher voltage levels, is not required for
embedded generators connected to low-voltage
networks.

NOTE This requirement applies tor units larger than 100
kVA only, smaller units on dedicated circuits (i.e. part of
sub-category A3) are exempt.

G.3 Emergency personnel safety

The safety of emergency personnel, e.qg. fire brigade,
shall be dealt with elsewhere.

DC installations will be covered by SANS 10142-X (future P
document).
A utility accessible disconnector will be available to P

emergency personnel that will disconnect the a.c.

NOTE This clause will be superseded by requirements in
the future SANS 10142-X document or other relevant
requirements based on the Occupational Health and
Safety act (Act No. 85 of 1993) as amended.

G.3.1 Appropriate signage shall be installed. The requirements P
shall be cross-checked with requirements of SANS
10142-1. An example of signage as required by this
section of NRS 097 is provided in 4.2.10.

G.3.2 It is preferable that all SSEG be installed with emergency P
shutdown equipment. Examples of requirements are
listed in G.3.2.1 to G.3.2.4. The manufacturer shall prove
that the emergency shutdown processes and procedures
are in line with current international best practices.
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G.3.2.1 |All a.c. voltages should be shut off, regardless of the P
operating mode of the equipment at the time of
shutdown.
G.3.2.2 |Allfuel inputs to a SSEG (e.g. water feed to a hydro- P

generator, d.c. input to an inverter, etc.) should be shut
off; regardless of the operating mode of the equipment at
the time of shutdown.

NOTE PV panels cannot be switched off.

G.3.2.3 |Equipment that have emergency shutdown capabilities, P
shall have a “fireman’s switch” installed in accordance
with SANS 10142-1 at the time of installation in order to
activate emergency shutdown.

NOTE The d.c. from PV panels and/or battery storage
will be assumed to be live.

G.3.3 The absence of emergency shutdown capabilities will be P
indicated on signage referred to in G.3.1.
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Test overview:

NRS 097-2-1:2017

Clause Test item Result
4.1.5 Flicker and voltage changes P
4.1.6 Voltage unbalance P
4181 DC injection P
j%gé & DC current injection P
4.1.10 Harmonics and waveform distortion P
41.11 Power factor P
4222 Disconnection device (previously disconnection switching unit) P
4.2.2.3.2 | Overvoltage and undervoltage P
4.2.2.3.3 | Overfrequency and underfrequency P
4224 Prevention of islanding (in accordance with IEC 62116) P
424 Response to utility recovery (see table 4.2.2.3.2 & 4.2.2.3.3) P
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4.1.5 TABLE: Flicker and voltage changes P

Maximum permissible voltage fluctuation (expressed as a percentage

Test conditions: of nominal voltage at 100 % power) and flicker

Model: Solis-1P4.6K-4G

Limit dc = 3,3 (%) Psi=0,35 Pi=0,30

Test value 0,08 0,12 0,08

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

The tests should be based on the limits of the EN 61000-3-11 for more than 16A.
The tests were performed on model Solis-1P4.6K-4G and are also applicable for all other models stated
in this report.

Flicker Test Result

Flicker Mode Upver:= = = = I1 S 100ma
Iover:= = = = Flicker:

Count 12712
Interval ———eeeeeee= {0m00s~ 10m00s
Element 1
Yolt Range A 300v-50Hz Element1 Judgement: Pass
un (U1)d 232.322 v Total Judgement: Pass
Freqf(u1) (Element1)

[ debA [ dmaxiZ] | dCOmsT| st [ PIt |

Limit | 3.30 4.00 500 0.65
3I](/] N:12

0.0

0.0
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

============
[ I e e ] e e R e e e Y e Y e Y
============
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4.1.6.2 TABLE: Voltage unbalance for three-phase generators N/A

Measurement No. 1 2 3 4 5

Test at rated power @ cos ¢ = 1

Ueso [V]: L1

Ueeo [V]: L2

Ueeo [V]: L3

Ueso [V]: |L1 - L2|

Ueso [V]: L2 - L3|

Ueeo [V]: |L3 - L1]

COS (Peso Max.:

max voltage unbalance

[VI:

Limit, 0,2%Urated [V]:

Note:

Three-phase generators may not contribute more than 0,2 % voltage unbalance when connected to a
network with impedance equal to the reference impedance.

The PV inverters were single phase not used in three-phase system.
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4181

TABLE: DC injection

Model: Solis-1P4.6K-4G

Limit:

0,5% Of lrated (0,1 A)

Output power level (%)

25%

50%

100%

Max test value (A)

0,035

0,052

0,082

Percent of rated AC current (%)

0,18%

0,26%

0,41%

Diagram of permanent DC-Injection

(25% / 50% / 100%Pn)

5000

0.15

4500

0.1

4000

3500

n

3000 N W T |

2500 -

P (W)

- 0.05

I
|

'l'l.'l

o
Idc (A)

2000

1500

Uhn ot | M..i
I ! T l i

- -0.05

1000

500

-0.15

P(W)

Idc(A)

Idc Limit+ (A) es=ldc Limit - (A)

Note:

The average d.c. current injected by the embedded generator shall not exceed 0,5 % of the rated a.c.
output current over any 1-minute period, into the utility a.c. interface under any operating condition.
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4181 TABLE: DC injection P
Model: Solis-1P1K-4G
Limit: 0,5% of lrated (0,022 A)
Output power level (%) 25% 50% 100%
Max test value (A) 0,014 -0,015 -0,021
Percent of rated AC current (%) 0,32% 0,35% 0,49%
Diagram of permanent DC-Injection
(25% / 50% / 100%Pn)
1200 0.05
1000 L 003
800
s Jl H’ L 0.01
g f’ Wr’ W””””““““*“““Iﬂr‘ ITRER r*.mnl\ AT AR AT g
: : R M UTATLTAT
& 400 RiaLi AT
I
200 - -0.03
0 T T T T T T T T '005
1 101 201 301 401 501 601 701 801 901
Time (0,5s cycle)
a=Power (W) —— |d¢(A) === [dc Limit+ (A) =m===|dc Limit- (A)

Note:

The average d.c. current injected by the embedded generator shall not exceed 0,5 % of the rated a.c.
output current over any 1-minute period, into the utility a.c. interface under any operating condition.

The tests were performed on model Solis-1P4.6K-4G and Solis-1P1K-4G are also applicable for all other
models stated in this report.
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4.1.8.2& . L
4225 TABLE: DC current injection P
Model: Solis-1P4.6K-4G
Un = 230 Vac
Test conditions: Uinput = 360 Vdc
Rated Power = 4600 W
DC Injection (A) Limits Trip Time (ms)
. loc:>0,5% lrated, EG
Tested with +0,1 A disconnection within 500 ms 146 138 129
. loc:>0,5% lrated, EG
Tested with -0,1 A disconnection within 500 ms 135 116 128

Note:

The EG shall cease to energize the utility network within 500 ms if inject d.c. current greater than 0,5 % of
the rated a.c. output current into the utility interface.

The tests were performed on model Solis-1P4.6K-4G and are also applicable for all other models stated

in this report.
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4.1.10 TABLE: Harmonics and waveform distortion P
Harmonics
Model: Solis-1P4.6K-4G
Active power (kW) 4,604
Voltage (V) 230,23
Current (A) 19,99
Frequency (Hz) 50,00
THD (%) 1,62
Harmonics | Current Magnitude (A) % of Fundamental Phase Harmonic Current
Limits (%)
1st 19,999 -- Single Phase --
2nd 0,081 0,406 Single Phase 1%
3rd 0,121 0,607 Single Phase 4%
4th 0,02 0,098 Single Phase 1%
5th 0,177 0,883 Single Phase 4%
6th 0,012 0,060 Single Phase 1%
7th 0,134 0,669 Single Phase 4%
8th 0,008 0,039 Single Phase 1%
9th 0,099 0,496 Single Phase 4%
10th 0,006 0,032 Single Phase 1%
11th 0,082 0,409 Single Phase 2%
12th 0,006 0,029 Single Phase 0,5%
13th 0,064 0,319 Single Phase 2%
14th 0,004 0,021 Single Phase 0,5%
15th 0,055 0,275 Single Phase 2%
16th 0,004 0,019 Single Phase 0,5%
17th 0,046 0,232 Single Phase 1,5%
18th 0,002 0,012 Single Phase 0,38%
19th 0,044 0,218 Single Phase 1,5%
20th 0,002 0,011 Single Phase 0,38%
21th 0,037 0,185 Single Phase 1,5%
22th 0,003 0,013 Single Phase 0,38%
23th 0,032 0,162 Single Phase 0,6%
24th 0,003 0,016 Single Phase 0,15%
25th 0,026 0,131 Single Phase 0,6%
26th 0,002 0,010 Single Phase 0,15%
27th 0,023 0,114 Single Phase 0,6%
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28th 0,002 0,008 Single Phase 0,15%
29th 0,021 0,105 Single Phase 0,6%
30th 0,001 0,007 Single Phase 0,15%
31th 0,020 0,098 Single Phase 0,6%
32th 0,002 0,009 Single Phase 0,15%
33th 0,017 0,084 Single Phase 0,6%
34th 0,003 0,013 Single Phase 0,15%
35th 0,015 0,077 Single Phase 0,3%
36th 0,003 0,016 Single Phase 0,08%
37th 0,014 0,069 Single Phase 0,3%
38th 0,002 0,011 Single Phase 0,08%
39th 0,012 0,062 Single Phase 0,3%
40th 0,002 0,010 Single Phase 0,08%
41th 0,011 0,053 Single Phase 0,3%
42th 0,002 0,011 Single Phase 0,08%
43th 0,010 0,050 Single Phase 0,3%
44th 0,003 0,017 Single Phase 0,08%
45th 0,009 0,047 Single Phase 0,3%
46th 0,002 0,012 Single Phase 0,08%
47th 0,008 0,042 Single Phase 0,3%
48th 0,003 0,013 Single Phase 0,08%
49th 0,008 0,038 Single Phase 0,3%
50th 0,002 0,012 Single Phase 0,08%
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4.1.10 TABLE: Harmonics and waveform distortion P

Inter-harmonics

Model: Solis-1P4.6K-4G

Frequency | Current Magnitude (A) % of Fundamental Phase Harmonic Current
[Hz] Limits (%)
75 0,013 0,064 Single Phase 0,1%
125 0,02 0,098 Single Phase 0,1%
175 0,019 0,095 Single Phase 0,1%
225 0,008 0,041 Single Phase 0,1%
275 0,004 0,021 Single Phase 0,1%
325 0,004 0,020 Single Phase 0,1%
375 0,003 0,015 Single Phase 0,1%
425 0,003 0,015 Single Phase 0,1%
475 0,003 0,014 Single Phase 0,1%
525 0,006 0,028 Single Phase 0,1%
575 0,005 0,023 Single Phase 0,25%
625 0,004 0,021 Single Phase 0,25%
675 0,002 0,012 Single Phase 0,25%
725 0,003 0,016 Single Phase 0,25%
775 0,003 0,014 Single Phase 0,25%
825 0,003 0,013 Single Phase 0,25%
875 0,002 0,010 Single Phase 0,19%
925 0,003 0,013 Single Phase 0,19%
975 0,002 0,011 Single Phase 0,19%
1025 0,002 0,011 Single Phase 0,19%
1075 0,002 0,009 Single Phase 0,19%
1125 0,002 0,008 Single Phase 0,19%
1175 0,002 0,008 Single Phase 0,08%
1225 0,003 0,015 Single Phase 0,08%
1275 0,002 0,011 Single Phase 0,08%
1325 0,002 0,008 Single Phase 0,08%
1375 0,001 0,006 Single Phase 0,08%
1425 0,001 0,007 Single Phase 0,08%
1475 0,001 0,007 Single Phase 0,08%
1525 0,004 0,022 Single Phase 0,08%
1575 0,002 0,008 Single Phase 0,08%
1625 0,004 0,019 Single Phase 0,08%
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1675 0,005 0,025 Single Phase 0,08%
1725 0,003 0,017 Single Phase 0,08%
1775 0,001 0,007 Single Phase 0,03%
1825 0,001 0,005 Single Phase 0,03%
1875 0,001 0,006 Single Phase 0,03%
1925 0,001 0,006 Single Phase 0,03%
1975 0,002 0,008 Single Phase 0,03%
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4.1.10 TABLE: Harmonics and waveform distortion P
Harmonics
Model: Solis-1P1K-4G
Active power (kW) 1,076
Voltage (V) 230,41
Current (A) 4,687
Frequency (Hz) 50,00
THD (%) 2,64
Harmonics | Current Magnitude (A) % of Fundamental Phase Harmonic Current
Limits (%)
1st 4,685 -- Single Phase --
2nd 0,025 0,542 Single Phase 1%
3rd 0,076 1,613 Single Phase 4%
4th 0,024 0,509 Single Phase 1%
5th 0,062 1,324 Single Phase 4%
6th 0,007 0,155 Single Phase 1%
7th 0,049 1,039 Single Phase 4%
8th 0,006 0,129 Single Phase 1%
9th 0,027 0,579 Single Phase 4%
10th 0,004 0,081 Single Phase 1%
11th 0,019 0,412 Single Phase 2%
12th 0,004 0,078 Single Phase 0,5%
13th 0,010 0,222 Single Phase 2%
14th 0,004 0,075 Single Phase 0,5%
15th 0,007 0,155 Single Phase 2%
16th 0,003 0,073 Single Phase 0,5%
17th 0,003 0,074 Single Phase 1,5%
18th 0,003 0,059 Single Phase 0,38%
19th 0,003 0,056 Single Phase 1,5%
20th 0,002 0,048 Single Phase 0,38%
21th 0,002 0,037 Single Phase 1,5%
22th 0,003 0,058 Single Phase 0,38%
23th 0,002 0,043 Single Phase 0,6%
24th 0,001 0,029 Single Phase 0,15%
25th 0,001 0,027 Single Phase 0,6%
26th 0,001 0,021 Single Phase 0,15%
27th 0,001 0,020 Single Phase 0,6%
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28th 0,003 0,054 Single Phase 0,15%
29th 0,001 0,028 Single Phase 0,6%
30th 0,003 0,054 Single Phase 0,15%
31th 0,003 0,066 Single Phase 0,6%
32th 0,002 0,037 Single Phase 0,15%
33th 0,005 0,110 Single Phase 0,6%
34th 0,002 0,046 Single Phase 0,15%
35th 0,006 0,133 Single Phase 0,3%
36th 0,001 0,025 Single Phase 0,08%
37th 0,005 0,113 Single Phase 0,3%
38th 0,002 0,046 Single Phase 0,08%
39th 0,005 0,107 Single Phase 0,3%
40th 0,002 0,053 Single Phase 0,08%
41th 0,005 0,111 Single Phase 0,3%
42th 0,002 0,040 Single Phase 0,08%
43th 0,005 0,108 Single Phase 0,3%
44th 0,001 0,021 Single Phase 0,08%
45th 0,005 0,117 Single Phase 0,3%
46th 0,001 0,018 Single Phase 0,08%
47th 0,005 0,115 Single Phase 0,3%
48th 0,001 0,026 Single Phase 0,08%
49th 0,006 0,119 Single Phase 0,3%
50th 0,001 0,017 Single Phase 0,08%
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4.1.10 TABLE: Harmonics and waveform distortion P

Inter-harmonics

Model: Solis-1P1K-4G

Frequency | Current Magnitude (A) % of Fundamental Phase Harmonic Current
[Hz] Limits (%)
75 0,005 0,097 Single Phase 0,1%
125 0,001 0,026 Single Phase 0,1%
175 0,001 0,027 Single Phase 0,1%
225 0,001 0,028 Single Phase 0,1%
275 0,001 0,027 Single Phase 0,1%
325 0,001 0,026 Single Phase 0,1%
375 0,001 0,025 Single Phase 0,1%
425 0,001 0,030 Single Phase 0,1%
475 0,001 0,025 Single Phase 0,1%
525 0,001 0,025 Single Phase 0,1%
575 0,001 0,028 Single Phase 0,25%
625 0,001 0,028 Single Phase 0,25%
675 0,001 0,030 Single Phase 0,25%
725 0,001 0,029 Single Phase 0,25%
775 0,001 0,028 Single Phase 0,25%
825 0,001 0,029 Single Phase 0,25%
875 0,001 0,031 Single Phase 0,19%
925 0,002 0,033 Single Phase 0,19%
975 0,002 0,035 Single Phase 0,19%
1025 0,002 0,033 Single Phase 0,19%
1075 0,002 0,034 Single Phase 0,19%
1125 0,002 0,035 Single Phase 0,19%
1175 0,002 0,037 Single Phase 0,08%
1225 0,002 0,036 Single Phase 0,08%
1275 0,002 0,042 Single Phase 0,08%
1325 0,002 0,040 Single Phase 0,08%
1375 0,002 0,042 Single Phase 0,08%
1425 0,003 0,054 Single Phase 0,08%
1475 0,002 0,045 Single Phase 0,08%
1525 0,002 0,046 Single Phase 0,08%
1575 0,002 0,052 Single Phase 0,08%
1625 0,002 0,046 Single Phase 0,08%
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1675 0,002 0,049 Single Phase 0,08%
1725 0,003 0,057 Single Phase 0,08%
1775 0,001 0,028 Single Phase 0,03%
1825 0,001 0,029 Single Phase 0,03%
1875 0,001 0,028 Single Phase 0,03%
1925 0,001 0,029 Single Phase 0,03%
1975 0,001 0,028 Single Phase 0,03%

Note:

The tests were performed on model Solis-1P4.6K-4G and Solis-1P1K-4G are also applicable for all other
models stated in this report.
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41.11 TABLE: Power factor P

Model Solis-1P4.6K-4G —

Output Power | ), 5 | 30+5 | 4045 | 5045 | 60+5 | 7045 | 80+5 | 90+5 | 100 +5
Level (%)

Vrms (V) 230,1 | 2302 | 230,2 | 230,3 | 2304 | 2304 | 23055 | 2306 | 2307

Arms (A) 3,997 | 6,021 | 8041 | 10,042 | 12,048 | 14,038 | 16,028 | 18,010 | 19,987
(Ak‘\:/t\'/‘)’e Power | 0917 | 1383 | 1,849 | 2,312 | 2773 | 3233 | 3693 | 4151 | 4,609

Reactive 0,060 | 0,076 | 0,084 | 0,091 | 0,099 | 0,107 | 0,115 | 0,124 | 0,134

Power (kVar)

Apparent 0,920 | 1,386 | 1,851 | 2,314 | 2,775 | 3,235 | 3,695 | 4,153 | 4,611

Power (kVA)

PF Limit >0,98 | >0,98 | >0,98 | >0,98 | >0,98 | >0,98 | >0,98 | >0,98 | >0,98

Power Factor | 0,997 | 0,998 | 0,999 | 0,999 | 0999 | 0,999 | 0999 | 0,999 | 0,999

Note:

For static power converter embedded generators and synchronous embedded generators of sub-
categories Al and A2, the power factor shall remain above 0,98 as shown in Figure 1. For static power
converter embedded generators and synchronous embedded generators of sub-category A3, the power
factor shall remain above 0,95 as shown in Figure 2.

In line with the current Renewable Power Plant Grid Code, embedded generators smaller than 1000 kVA
connected to low-voltage form part of Category A generators, with the following subcategories:

a) Category Al: 0 — 13,8 kVA;
This sub-category includes RPPs of Category A with rated power in the range from 0 to 13,8 kVA,
inclusive of 13,8 kVA.

b) Category A2: 13,8 kVA — 100 kVA; and
This sub-category includes RPPs of Category A with rated power in the range greater than 13,8 kVA but
less than 100 kVA.

c) Category A3: 100 kVA — 1 MVA.
This sub-category includes RPPs of Category A with rated power in the range from 100 kVA but less than
1 MVA.
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41.11 TABLE: Power factor P

Model Solis-1P1K-4G —

Output Power | ), 5 | 30+5 | 4045 | 5045 | 60+5 | 7045 | 80+5 | 90+5 | 100 +5
Level (%)

Vrms (V) 230,0 | 2300 | 230,0 | 230,0 | 230,0 | 230,0 | 2300 | 230,1 | 2301
Arms (A) 0981 | 1,396 | 1,763 | 2,194 | 2,614 | 3,077 | 3,496 | 3,917 | 4,389
(Ak‘\:/t\'/‘)’e Power | (521 | 0318 | 0403 | 0503 | 0599 | 0,706 | 0,803 | 0900 | 1,008
Apparent 0,225 | 0,321 | 0406 | 0,505 | 0,601 | 0,708 | 0,804 | 0,901 | 1,010
Power (kVA)

PF Limit >0,90 | >0,90 | >0,90 | >0,90 | >0,90 | >0,90 | >0,90 | >0,90 | >0,90
Power Factor | 0,980 | 0,990 | 0,994 | 0,996 | 0,997 | 0,998 | 0,998 | 0,999 | 0,999

Note:

For static power converter embedded generators and synchronous embedded generators of sub-
categories Al and A2, the power factor shall remain above 0,98 as shown in Figure 1. For static power
converter embedded generators and synchronous embedded generators of sub-category A3, the power
factor shall remain above 0,95 as shown in Figure 2.

In line with the current Renewable Power Plant Grid Code, embedded generators smaller than 1000 kVA
connected to low-voltage form part of Category A generators, with the following subcategories:

a) Category Al: 0 — 13,8 kVA;
This sub-category includes RPPs of Category A with rated power in the range from 0 to 13,8 kVA,
inclusive of 13,8 kVA.

b) Category A2: 13,8 kVA — 100 kVA; and
This sub-category includes RPPs of Category A with rated power in the range greater than 13,8 kVA but
less than 100 kVA.

c) Category A3: 100 kVA — 1 MVA.
This sub-category includes RPPs of Category A with rated power in the range from 100 kVA but less than
1 MVA.

The tests were performed on model Solis-1P4.6K-4G and Solis-1P1K-4G are also applicable for all other
models stated in this report.
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4.2.2.2 TABLE: Disconnection switching unit - fault condition tests P
component test test fuse s
No. N fault " current Test result
(o} voltage [V] | time No. Al

1. |Relay K1 Pin 1 and | MAINS: 10mim - -~ |The EUT can't start up, LCD

pin 2 230V: indicate RelayChk-FAIL, EUT
short PV: 500V can recover after removing the
circuit fault, no damage, no hazard.
before

start

2. Relay K2 Pin 1 and | MAINS: 10mim -- -- The EUT can't start up, LCD

pin 2 230V, indicate RelayChk-FAIL, EUT
short PV: 500V can recover after removing the
circuit fault, no damage, no hazard.
before

start

3. Relay K3 Pin 1 and | MAINS: 10mim -- -- The EUT can’t start up, LCD

pin 2 230V, indicate RelayChk-FAIL, EUT
short PV: 500V can recover after removing the
circuit fault, no damage, no hazard.
before

start

4, Relay K4 Pin 1 and | MAINS: 10mim -- -- The EUT can’t start up, LCD

pin 2 230V, indicate RelayChk-FAIL, EUT
short PV: 500V can recover after removing the
circuit fault, no damage, no hazard.
before

start

5. AC Voltage |Short MAINS: 10mim -- -- The EUT can’t start up, LCD
measureme | circuit 230V; indicate UN-G-V01, EUT can
nt disabled, PV: 500V recover after removing the fault,
R54 no damage, no hazard.

6. AC Voltage |Open MAINS: 10mim -- -- The EUT can't start up, LCD
measureme | circuit 230V; indicate UN-G-V01, EUT can
nt disabled, PV: 500V recover after removing the fault,
R54 no damage, no hazard.

7. DC Voltage |Short MAINS: 10mim -- -- The EUT run normally. EUT can
measureme | circuit 230V; recover after removing the fault,
nt disabled, PV: 500V no damage, no hazard.

R52

8. DC Voltage |Open MAINS: 10mim -- -- The EUT can’t start up, No error.
measureme | circuit 230V; LCD indicate waiting, EUT can
nt disabled, PV: 500V recover after removing the fault,
R52 no damage, no hazard.

9. DC BUS Short MAINS: 10mim -- -- The EUT run normally. EUT can
Voltage circuit 230V; recover after removing the fault,
measureme PV: 500V no damage, no hazard.
nt disabled,

R65
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10. |DCBUS Open MAINS: 10mim -- -- The EUT can't start up, LCD
Voltage circuit 230V; indicate Grid-INTF, EUT can
measureme PV: 500V recover after removing the fault,
nt disabled, no damage, no hazard.
R65
11. |Frequency |Open MAINS: 10mim -- -- The EUT can't start up, LCD
Measureme | circuit 230V, indicate UN-G-FO1, EUT can
nt disabled, PV: 500V recover after removing the fault,
R54 no damage, no hazard.
12. |[Frequency [Short MAINS: 10mim -- -- The EUT can’t start up, LCD
Measureme | circuit 230V, indicate UN-G-FO1, EUT can
nt disabled, PV: 500V recover after removing the fault,
R54 no damage, no hazard.
13. |DC Current |Short MAINS: 10mim -- -- The EUT shutdown and
sensor circuit 230V; disconnected from grid
defect, C6 PV: 500V immediately, LCD indicate DC-
INTF. EUT can recover after
removing the fault, no damage,
no hazard.
14. |Leakage Short MAINS: 10mim -- -- The EUT shutdown and
Sensor circuit 230V, disconnected from grid
defect, PV: 500V immediately, LCD indicate ILeak-
R38 PR; EUT can recover after
removing the fault, no damage,
no hazard.
15. |Leakage Short MAINS: 10mim -- -- The EUT shutdown and
Sensor circuit 230V, disconnected from grid
defect, PV: 500V immediately, LCD indicate ILeak-
R37 PR; EUT can recover after
removing the fault, no damage,
no hazard.
16. |Leakage Short MAINS: 10mim -- -- The EUT shutdown and
Sensor circuit 230V, disconnected from grid
defect, C47 PV: 500V immediately, LCD indicate ILeak-
PR; EUT can recover after
removing the fault, no damage,
no hazard.
17. |Main DSP Open MAINS: 10mim -- -- The EUT shutdown and
loss of circuit 230V, disconnected from grid
control, R5 PV: 500V immediately, all data show “0” in
LCD, EUT can recover after
removing the fault, no damage,
no hazard.
18. |[Slave DSP |Open MAINS: 10mim -- -- The EUT shutdown and
loss of circuit 230V; disconnected from grid
control, PV: 500V immediately, LCD indicate DSP-
R222 B-FAULT. EUT can recover after
removing the fault, no damage,
no hazard.
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19. [Communicat [ Open MAINS: 10mim -- -- The EUT shutdown and
ion circuit 230V; disconnected from grid
Microcontroll PV: 500V immediately, all data show “0” in
er defect, LCD, EUT can recover after
R101 removing the fault, no damage,

no hazard.
Note:

The tests were performed on model Solis-1P4.6K-4G are also applicable for all other models stated in this
report.
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4.2.2.3.2 | TABLE: Overvoltage and undervoltage P
Model: Solis-1P4.6K-4G
Test conditions: Output power.: 4603 W
Frequency: 50 Hz
First Level
Under Voltage Over Voltage
Parameter Voltage Time Voltage Time
Limit 195,5V 253,0Vv
. <=10s <= 40s
Trip value (V) 195,2vV 255,2V
Disconnection 200V to 248V to
time (s) 190V 8,02 8,04 8,02 258\ 38,03 38,0 38,0
Reconnection min. 60s 69,0 min. 60s 70,8
time (s)
Second Level
Under Voltage Over Voltage
Parameter Voltage Time Voltage Time
Limit 115,0Vv 264,5V
- <=0,2s <=2s
Trip value (V) 114,5vV 264,7V
Disconnection 230V to 230V to
time (s) 110V 0,144 | 0,143 | 0,143 270V 0,152 0,153 0,154
Reconnection min. 60s 78,0 min. 60s 72,6
time (s)
Third Level
Under Voltage Over Voltage
Parameter Voltage Time
Limit 276,0V
- <= 160ms
Trip value (V) 276,7V
Disconnection 230V to
time (s) >80V 0,154 0,153 0,153
Reconnection min. 60s 74,0
time (s)
Note:

The accuracy for voltage trip values shall be within 0 % to +1 % of the nominal voltage from the upper
boundary trip setting, and within -1% to 0% of the nominal voltage from the lower boundary trip setting.

Controllable generators may reconnect immediately after the 60 s delay confirming recovery of the
system voltage and frequency at a maximum rate of 10 % of rated power per minute, i.e. full power
output will only be reached after 10 minutes.

The tests were performed on model Solis-1P4.6K-4G are also applicable for all other models stated in
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Disconnection Time - Under Voltage First Level

10,04/

Agilent

+8.000004

-100.0s

+14.433mH:

+8.000004
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Disconnection Time - Over Voltage First Level

10,04/

Agilent

100: :l.

500:1

+8 000004

-100.0s

Agilent

+14.124mt
AY(1]

+8 000004
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Disconnection Time - Under Voltage Second Level

500/ -2 100.0%/

i
fUbCH
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Disconnection Time - Over Voltage Second Level

1 20084 2 2BOW/ 10,04/

IR
wlh l Ul

il

i
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Disconnection Time - Over Voltage Third Level

20047 2 260N/ 10,04/

b m
|

H "WH“ |||\ it
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4.2.2.3.3 | TABLE: Overfrequency and underfrequency P
Model: Solis-1P4.6K-4G
Test Output power: 4609 W
conditions Frequency: 50 Hz
Under frequency Over frequency
Parameter Frequency Time Frequency Time
oubut 90%Un | Un | 110%Un 90%Un | Un | 110%Un
Limit (ms) 47,00Hz 200 52,00Hz 4000+500
b value 470 | 470 | 470 52,00 | 52,00 | 52,00
Disconnecti
; 48,00Hz to 51,50Hz to

on time 47 00Hz 146,4 158,0 160,0 52.50Hz 4250 4300 4230
(ms)
Reconnecti | i 60s 72,9 min. 60s 72,4
on time (s)
Note:

When the utility frequency is less than 47 Hz, the embedded generator shall disconnect from the utility
network within 0,2 s. When the utility frequency is more than 52 Hz for longer than 4 seconds, the
embedded generator shall cease to energise the utility line within 0,5 s.

Controllable generators may reconnect immediately after the 60 s delay confirming recovery of the
system voltage and frequency at a maximum rate of 10 % of rated power per minute, i.e. full power
output will only be reached after 10 minutes.

The tests were performed on model Solis-1P4.6K-4G are also applicable for all other models stated in
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Disconnection Time - Under Frequency

i

Agilent

1.00: :l.

500:1

-3.49504

WL

g Ij Ohm

i 7 R il

Disconnection time - Over Frequency

i

Agilent

_1_

500:1

i %

TRF No. NRS 097-2-1_V2.1



Page 73 of 99 Report No.: 6108594.50

NRS 097-2-1:2017

Clause

Requirement — Test

Result — Remark

Verdict

Reconnection Time - Under Frequency

5.00%/

Agilent

AY[1):
-69.95004

AL

20.040 2 B.00V/

10.00s/

500:1

G AE
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Power curtailment during over-frequency
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Figure 5 — Power curtailment during over-frequency

Clause Requirement — Test Result — Remark Verdict
4.2.2.3.3 | TABLE: Power curtailment during over-frequency P
Test:

\1/arITJI2 mean | a) >0.00 b) 2000 1 ¢) 51,25 Hz d) PL75 1 e) 51,25 Hz | ) 50,60 Hz | g) 50,00 Hz
1. Measurement a) to g): Active power output > 80% PEemax

FHriﬂ“e”Cy 50,00 50,60 51,25 51,75 51,25 50,60 50,00
Psetpoint [KW]: N/A 4,405 2,773 1,664 2,773 4,215 N/A
Peso [KW]: 4,637 4,447 2,949 1,793 2,948 4,447 4,645
@Z]E:GO/ Psewont | \ja 0,95 6,34 7,75 6,31 5,50 N/A

2. Measurement a) to g): Active power output 40% and 60% after freezing > 80% Pemax

E‘;ﬂ“ency 50 50,6 51,25 51,75 51,25 50,6 50
Psetpoint [KW]: N/A 2,209 1,453 0,872 1,453 2,209 N/A
Peso [KW]: 2,325 2,229 1,479 0,906 1,481 2,232 2,325
@Z]E:GO/ Psetpoin N/A 0,92 1,78 3,91 1,92 1,05 N/A
ZIS:E:O/PSetpOint: + 10 % Of Pemax

Note:

The EG system shall control the output power as a function of PM at a gradient of 50 % per Hertz as
illustrated in figure 5. The power generation shall follow the curve shown in figure 5 up and down while the
system frequency is in the range 50,5 Hz to 52 Hz.

The tests were performed on model Solis-1P4.6K-4G are also applicable for all other models stated in this
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Clause Requirement — Test Result — Remark Verdict
4224 TABLE: Prevention of islanding (In accordance with IEC 62116) P
Test circuit and parameters

Parameter Symbol Units
EUT DC Input
DC voltage Vbc \
DC Current Ioc A
DC Power Poc W
EUT AC ouput
AC voltage Veur \%
AC current leur A
Real power Peutr W
Reactive power Qeur VAr
Test Load
Resistive load current Ir A
Inductive load current I A
Capacitive load current Ic A
AC (utility) power source
Utility real power Pac W
Utility reactive power Qac VAr
Utility current lac A

Block diagram test circuit IEC 62116.

Waveform | _
monitor I _
Iz
18
1%
|
DC power | Fbc pc EUT Veut  Teut Vv e AC power
source (inverter) - source
(PV) Ppc Peur  CQeut 3 Pie Do (utility)
I
\ s2
p
Ir I Ic
S
AC Ipads

IEC 1567/08

Figure 1 — Test circuit for islanding detection function in a power conditioner (inverter)

TRF No. NRS 097-2-1_V2.1



Page 76 of 99 Report No.: 6108594.50

NRS 097-2-1:2017

Clause Requirement — Test Result — Remark Verdict

TABLE: Prevention of islanding

4224 |5 accordance with IEC 62116, For test condition A (EUT output = 100%)

Model: Solis-1P4.6K-4G

Disconnection limit 20s
Peut @ Reactive b) 0
" (::/:Js)rf I(;)fagL(?/r(: né%cir?gl) ngéa)icr?gl) R-I(EjriEg%n (IT(WT) Acélfjal Vet IReTe
rating) 6.1.d) 1)
1 100 100 0 0 279 4,60 1,00 400 | Test A atBL
2 100 100 -5 -5 201 4,60 0,97 400 | TestAatIB
3 100 100 -5 0 225 4,60 0,98 400 | TestAatIB
4 100 100 -5 +5 266 4,60 1,01 400 | TestAatIB
5 100 100 0 -5 222 4,60 0,97 400 | TestAatIB
6 100 100 0 +5 182 4,60 1,02 400 | TestAatIB
7 100 100 +5 -5 154 4,60 0,99 400 | TestAatIB
8 100 100 +5 0 180 4,60 1,02 400 | TestAatIB
9 100 100 +5 +5 125 4,60 1,03 400 | TestAatIB
Note:

3 PEUT: EUT output power

b) Pac: Active power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

9 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the

0 % test condition value.

9 For test condition A, > 75 % of rated input voltage range used, for test condition B, 50 % of rated input
voltage range, +10 % used, for test condition C, < 20 % of rated input voltage range used. Based on EUT
rated input operating range. For example, if range is between X volts and Y volts, 75 % of range = X +
0,75 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable array
open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.

) BL: Balance condition, IB: Imbalance condition.
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Clause Requirement — Test Result — Remark Verdict

TABLE: Prevention of islanding

4224 ||, accordance with IEC 62116, For test condition B (EUT output = 50 % — 66 %)

Model: Solis-1P4.6K-4G

Disconnection limit 20s
Peur Reactive b) )
Ne (::/:Js)rf I(;)fagL(?/r(: nép(r%:r?gl) n(gézjicr?;) Rfri:r:g%n (T(WT) Acélfjal Vet IReTe
rating) 6.1.d) 1)
1 66 66 0 -5 171 3,03 0,96 300 | TestBatlB
2 66 66 0 -4 271 3,03 0,97 300 | TestBatlIB
3 66 66 0 -3 280 3,03 0,98 300 | TestBatlB
4 66 66 0 -2 257 3,03 0,98 300 | TestBatlB
5 66 66 0 -1 282 3,03 0,99 300 | TestBatlB
6 66 66 0 0 280 3,03 1,00 300 | TestB at BL
7 66 66 0 +1 264 3,03 1,01 300 | TestBatlIB
8 66 66 0 +2 181 3,03 1,02 300 | TestBatlB
9 66 66 0 +3 178 3,03 1,02 300 | TestBatlB
10 66 66 0 +4 176 3,03 1,03 300 | TestBatlB
11 66 66 0 +5 157 3,03 1,04 300 | TestBatlB
Note:

3 PEUT: EUT output power

b) Pac: Active power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

9 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the

0 % test condition value.

9 For test condition A, > 75 % of rated input voltage range used, for test condition B, 50 % of rated input
voltage range, +10 % used, for test condition C, < 20 % of rated input voltage range used. Based on EUT
rated input operating range. For example, if range is between X volts and Y volts, 75 % of range = X +
0,75 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable array
open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.

®) BL: Balance condition, IB: Imbalance condition.
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Clause Requirement — Test Result — Remark Verdict

TABLE: Prevention of islanding

4224 | accordance with IEC 62116, For test condition C (EUT output = 25 % — 33 %)

Model: Solis-1P4.6K-4G

Disconnection limit 20s
Peur Reactive b) )
Ne (::/:Js)rf I(;)fagL(?/r(: nép(r%:r?gl) n(gézjicr?;) Rfri:r:g%n (T(WT) Acélfjal Vet | REmERS
rating) 6.1.d) 1)
1 33 33 0 -5 183 1,52 0,96 160 | TestCatIB
2 33 33 0 -4 204 1,52 0,97 160 | TestCatIB
3 33 33 0 -3 232 1,52 0,98 160 | TestCatIB
4 33 33 0 -2 295 1,52 0,98 160 | TestCatIB
5 33 33 0 -1 213 1,52 0,99 160 | TestCatIB
6 33 33 0 0 202 1,52 1,00 160 | Test C at BL
7 33 33 0 +1 178 1,52 1,01 160 | TestCatIB
8 33 33 0 +2 192 1,52 1,02 160 | TestCatIB
9 33 33 0 +3 182 1,52 1,03 160 | TestCatIB
10 33 33 0 +4 182 1,52 1,04 160 | TestCatIB
11 33 33 0 +5 174 1,52 1,05 160 | TestCatIB
Note:

3 PEUT: EUT output power

b) Pac: Active power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

9 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the

0 % test condition value.

9 For test condition A, > 75 % of rated input voltage range used, for test condition B, 50 % of rated input
voltage range, +10 % used, for test condition C, < 20 % of rated input voltage range used. Based on EUT
rated input operating range. For example, if range is between X volts and Y volts, 75 % of range = X +
0,75 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable array
open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.

¢) BL: Balance condition, IB: Imbalance condition.

The tests were performed on model Solis-1P4.6K-4G are also applicable for all other models stated in
this report.
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Clause Requirement — Test Result — Remark Verdict

Graph of disconnection at balance condition (Pac 0 and Qac O reactive load) @100% nominal power
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Clause

Requirement — Test

Result — Remark

Verdict

-

Graph of disconnection at balance condition (Pac 0 and Qac -2% reactive load) @33% nominal power
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Appendix 1: Specification of the relay

AZSR131
35 AMP MINIATURE
POWER RELAY

FEATURES:
+ Dielectric strength 4500Vrms
+ 35 Amp switching
+  Contact gap - 1.8mm/2.3 mm available
+ Clearance / creepage > 6.4 / 7.5mm
+ UL CUR file: E469841
+  TUV Pending
+  CQC Pending

CONTACTS GENERAL DATA
Arrangement | SPST (1 Form A) Life Expectancy: Minimum operations
Resistive load: Mechanical 100,000 cycles Min. ( 2.3mm gap )
Ratings Max. switched power: 9695VA 300,000 cycles Min. ( 1.8mm gap )
Max. switched cumrent: 354 Electrical 30k cycles @35A 277VAC Res.
Max. switched voltage: 277VAC 30k cycles @35A 27TVAC cos phi 0.8
Rated Load 26A at 277 VAC, resistive, 85°C, 50K cycles

Operate Time(typical) |20 ms Max._ at nominal coil voltage

UL 31Aat 277 VAC, resistive, 85°C, 30k cycles
35A at 277 VAC, resistive, 85°C, 30k cycles

10 ms Max. at nominal coil voltage

Release Time(typical)

(with no coil suppression)

TUvV 26A at 277 VAC, resistive, 85°C, 50k cycles Dielectric Strength 4500 Vrms{coil to contacts)
31Aat277 VAC, cos phi 0.8, 85°C, 30k cycles ™ | | (5t sea level for Tmin.) | 3500 Vims(between open contacts)
35A at 277 VAC, cos phi 0.8, 85°C, 30k cycles *
z Surge Voltage 10KV @1.2/50ps (coil to contacts)
duty factor: 0.1 seconds on ! 10 seconds off
Material Silver tin oxide Insulation Resistance | 1,000M0 min. at 20°C 500VDC 50% RH
Rk < 100 mQ initially Holding voltage Greater than 35% of nominal coil voltage
(at 6V, 1A, voltage drop method)
Dropout Greater than 5% of nominal coil voltage
Coil Ambient Temperature | At rated coil voltage
S Operating -40°C(-40F jto 85°C(140°F)
At pickup Voltage | 790 mw (typical) Ser=ge SFCLA o 2t E)
Max. Continuous 2.0W at 20°C(68°F ) ambient Vibration 1.5mm DA at 10-55 Hz,
Dissipation
) Shock 20g
Temperature Rise 70°C Max. at Rated voltage, 354, 85°C
Enclosure P.B.T, Polyester
Temperature Max. 155°C(311°F) class F
Terminals Tinned copper alloy, P.C.
Notes Max._ Solder Temp. 270°C(518°F)
1.All values at 20°C(68°F) Max. solder time 5 seconds
2 Relay may pull in with less than “Must Operate” value i
3_Specifications subject to change without notice. Weight 259
ZETTLER RELAY (XIAMEN) CO., LTD. www.zettlercn.com

East of 3/F, Yinfeng Building No. 48-50 Huli Road Huli District, Xiamen
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Relay ordering data
COIL SPECIFICATIONS

Max.

Nominal Coil | Must Operate | Min holding . Coil Resistance ORDER NUMBER
Continuous
vDC vDC vDC Q10%

vDC
5 3.75 1.75 6 18 AZSR131-1AE-5D
9 6.75 3.15 10.8 58 AZSR131-1AE-9D
12 9 42 14 4 103 AZSR131-1AE-12D
18 1356 6.3 2186 230 AZSR131-1AE-18D
24 18 8.4 28.8 410 AZSR131-1AE-24D
48 36 16.8 576 1650 AZSR131-1AE-48D

Add suffix “GW” after “D" for glow wire version. Add suffix “ (200) " for 2.3mm gap version.
All values at 20°C

Mechanical data

PC BOARD LAYOUT

304 159

2515
4-3.540.5
I
¥

Viewed toward terminals

2-15

WIRING DIAGRAM

2-0.7x07

Viewed toward terminals

Tolerance: £0.3mm

ZETTLER RELAY (XIAMEN) CO., LTD. www.zettlercn.com

East of 3/F, Yinfeng Building No. 48-50 Huli Road Huli District, Xiamen  Tel:(0592)6151211 Fax: (0592)6151221
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Appendix 2: Photo documentation

Enclosure — Front View
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Enclosure — Left Side View

Enclosure — Right Side View
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Enclosure — Bottom View (Dual Channel MPPT Input)

e i
- en i

Enclosure — Bottom View (Single Channel MPPT Input)

B
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Enclosure — Top View

Heat-sink Internal View
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Internal View of Open Top Cover

Internal View of Open Top Cover
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Main Board - Component Side
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Main Board - Component Side
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Control Board - Component Side
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LCD Board - Component Side
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Appendix 3:
EMC Report of Conducted Emission in the frequency band 30 kHz to 150 kHz

> DEKRA

Test Report

Product Name . PV Grid-Tied Inverter

Model No. . Solis-1P4.6K-4G
. _IEC 61000-2-2:2002+A1:2017+A2:2018
Applicable Standard  : (o156 4,12.3:30KHz-150KHz)

Test Result . PASS
Report No. ; 20C0120R-V2

Applicant : Ginlong Technologies Co., Lid.
_ No.57 Jintong Road, Binhai Industrial Park, Xiangshan, Ningbo,
" Zhejiang, PEOPLE'S REPUBLIC OF CHINA

Address

Test Laboratory : DEKRA Testing and Certification (Suzhou) Co., Ltd.
Address : No.99 Hongye Rd., Suzhou Industrial Park, Suzhou,2150086, Jiangsu,China
Tel / Fax : 0512-6251-5088 / 0512-6251-5098

Documented By : H Uli, ?Vt

(Project Assistant: Hui Yu)

Reviewed By : S“éM WMj

(Supervisor: Star Wang)

Approved By : W %

(Manager: Jerry Pan)

Note: The test results relate only to the samples tested.
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D DEKRA

1. Overview of results

EMISSION TESTS
Requirement — Test case Basic standard(s) Verdict Remark
Conducted disturbance voltage
. IEC 61000-2-2 PASS -
at AC mains power port
Page 2 of 8
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D DEKRA

Report No.: 20C0120R-V2

2. Conducted Emission
2.1. Test Result

Engineer: Yves
Site: AC1 Time: 2020/12/01
Limit: IEC61000-2-2-CE-Mains(30KHz-150KHz) Margin: 0
Probe: NNLK 8129(0.009-30MHz) Polarity: Line
EUT: PV Grid-Tied Inverter Power: Input :400V DC, Output : 230Vac,50Hz
Note: PV Mode
130 = e x n -
1
L 2
4
80
S 70
L\‘
g e :
© S0 €
g a0
30
20
10
0
-10
-20 |
0.03 01 0.15
Freauencv(MHz)
No | Mark | Frequency | MeasureLevel | Reading Level | Over Limit Limit Probe Cable Amp Type
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dB) (dB) (dB)
1 . 0.030 112.736 112.348 -0.264 113.000 0.359 0.029 0.000 QpP
2 0.046 57.860 57.764 -52.610 110.469 0.067 0.029 0.000 QP
3 0.060 95.441 95.358 -8.013 103.453 0.054 0.029 0.000 QP
4 0.090 79.013 78.945 -23.222 102.235 0.039 0.029 0.000 QP
5 0.120 55.425 55.361 -45.939 101.364 0.035 0.029 0.000 QP
6 0.149 44.658 44.597 -56.061 100.720 0.033 0.029 0.000 QP
Note:

1. " ™", means this data is the worst emission level.
2. Measurement Level = Reading Level + Factor(Probe+Cable-Amp).
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D DEKRA

Report No.: 20C0120R-V2

Engineer: Yves
Site: AC1 Time: 2020/12/01
Limit: IECB1000-2-2-CE-Mains(30KHz-150KHz) Margin: 0
Probe: NNLK 8129(0.009-30MHz) Polarity: Neutral
EUT: PV Grid-Tied Inverter Power: Input :400V DC, Cutput : 230Vac,50Hz
Note: PV Mode
130
1
1 i
4
80
g 60 :
T S0 £
5 40
30
20
10
0
-10
-20
0.03 0.1 0.15
Frequency(MHz)
No | Mark | Frequency | Measure Level | Reading Level | Over Limit Limit Probe Cable Amp Type
(MHz) (dBuv) (dBuv) (dB) (dBuV) (dB) (dB) (dB)
1 . 0.030 112.880 112.496 -0.120 112.000 0.355 0.029 0.000 QP
2 0.044 54,802 54,703 -56.013 110.815 0.071 0.029 0.000 qQr
3 0.060 94.670 94,587 -8.783 103.453 0.055 0.029 0.000 Qr
4 0.090 79.763 79.694 -22478 102.241 0.040 0.029 0.000 Qr
5 0.120 55.042 54978 -46.338 101.380 0.035 0.029 0.000 Qe
6 0.150 44,467 44 405 -56.246 100,713 0.033 0.029 0.000 qQr
Note:

1." *", means this data is the worst emission level.
2. Measurement Level = Reading Level + Factor(Probe+Cable-Amp).
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> DEKRA

Report No.: 20C0120R-V2

Test Photograph
Description: Conducted Emission Test Setup
5 Ve 10 O B
\
- ¢
LR :
]
|
|
-~
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> DEKRA

3. Test and measure equipment list

Conducted disturbance voltage (AC mains port)

Instrument Manufacturer Model No. Serial No. Cali. Due Date
EMI Test Receiver R&S ESCI 100906 2021.04.17
Artificial Mains Network |SCHWARZBECK NNLK 8129 8129-282 2021.04.16
Coaxial Cable Huber+Suhner RG 223 TR1-C1 2021.08.26
TempemuEmY S RTS-8S AC1-TH 2021.08.18
eter
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D DEKRA

Report No.: 20C0120R-V2

4. EUT PHOTOS
EUT PHOTOS (1)

EUT PHOTOS (2)
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> DEKRA

Report No.: 20C0120R-V2

EUT PHOTOS (3)

EUT PHOTOS (4)

The End
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END
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