Supplied by ENA to: Yadong Dai (NingBo Deye Inverter Technology Co., Ltd.). Delivered to: daiyd@deye.com.cn on 20/05/2022 at 13:44. © ENA 2022 Unauthorised sharing or distribution is prohibited.

ENA Engineering Recommendation G99 Type A
Issue 1 Amendment 8 2021
Page 244

Form A2-3: Compliance Verification Report for Type A Inverter Connected Power Generating
Modules

This form should be used by the Manufacturer to demonstrate and declare compliance with the requirements
of EREC G99. The form can be used in a variety of ways as detailed below:

1. To obtain Fully Type Tested status (s 50 kW)

The Manufacturer can use this form to obtain Fully Type Tested status for a Power Generating Module
by registering this completed form with the Energy Networks Association (ENA) Type Test Verification
Report Register. Tests 1 — 15 must all be completed and compliant for the Power Generating Module to
be classified as Fully Type Tested.

2. To obtain Type Tested status for a product

This form can be used by the Manufacturer to obtain Type Tested status for a product which is used in a
Power Generating Module by registering this form with the relevant parts completed with the Energy
Networks Association (ENA) Type Test Verification Report Register.

Where the Manufacturer is seeking to obtain Type Tested status for an Interface Protection device the
appropriate section of Form A2-4 should be used.

3. One-off Installation

This form can be used by the Manufacturer or Installer to confirm that the Power Generating Module
has been tested to satisfy all or part of the requirements of this EREC G99. This form shall be submitted
to the DNO as part of the application.

A combination of (2) and (3) can be used as required, together with Form A2-4 where compliance of the
Interface Protection is to be demonstrated on site.

Note:

Within this Form A2-3 the term Power Park Module will be used but its meaning can be interpreted within
Form A2-3 to mean Power Park Module, Generating Unit or Inverter as appropriate for the context.
However, note that compliance shall be demonstrated at the Power Park Module level.

If the Power Generating Module is Fully Type Tested and registered with the Energy Networks Association
(ENA) Type Test Verification Report Register, the Installation Document (Form A3-1 or A3-2) should include
the Manufacturer’s reference number (the system reference), and this form does not need to be submitted.

Where the Power Generating Module is not registered with the ENA Type Test Verification Report Register
or is not Fully Type Tested this form (all or in parts as applicable) needs to be completed and provided to the
DNO, to confirm that the Power Generating Module has been tested to satisfy all or part of the requirements
of this EREC G99.

PGM technology Hybrid Inverter
SYNK-16K-SG01LP1
Manufacturer name SunSynk Ltd.

Address Flat A, 3/F Wai Yip Industrial Building,
171 Wai Yip Street,Kwun Tong,Hong Kong

Tel +852 2884 4318 Wab gite http://www.sunsynk.com/
E:mail kgoughuk@globaltech-china.com
Registered Capacity 16KVA
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Type A

by site basis in accordance with EREC G5 and EREC P28.

Insert Document reference(s) for Manufacturers’ Information

There are four options for Testing: (1) Fully Type Tested(< 50 kW), (2) Type Tested product, (3) one-off installation, (4) tested on site at time of commissioning. The
check box below indicates which tests in this Form have been completed for each of the options. With the exception of Fully Type Tested PGMs tests may be
carried out at the time of commissioning (Form A4). Type Tested status is suitable for devices > 50 kW where the power quality aspects need consideration on a site

Tested option:

1. Fully Type Tested

2. Type Tested product

3. One-off
Manufacturers’ Info.

4. Tested on Site at time of
Commissioning

0. Fully Type Tested - all tests detailed below completed
and evidence attached to this submission

yes

NA

zi

. s

1. Operating Range

. NA

2. PQ - Harmonics

3. PQ - Voltage Fluctuation and Flicker

4. PQ - DC Injection (Power Park Modules only)

5. Power Factor (PF)

6. Frequency protection trip and ride through tests

7. Voltage protection trip and ride through tests

8. Protection,— Loss of Mains Test, Vector Shift and RoCoF
Stability Test

9. LFSM-O Test

10. Protection — Reconnection Timer

11. Fault Level Contribution




Supplied by ENA to: Yadong Dai (NingBo Deye Inverter Technology Co., Ltd.). Delivered to: daiyd@deye.com.cn on 20/05/2022 at 13:44. ® ENA 2022 Unau

Type A ENA Engineering Recommendation G99
Issue 1 Amendment 8 2021
Page 247

There are four options for Testing: (1) Fully Type Tested(< 50 kW), (2) Type Tested product, (3) one-off installation, (4) tested on site at time of commissioning. The
check box below indicates which tests in this Form have been completed for each of the options. With the exception of Fully Type Tested PGMs tests may be
carried out at the time of commissioning (Form A4). Type Tested status is suitable for devices > 50 kW where the power quality aspects need consideration on a site
by site basis in accordance with EREC G5 and EREC P28.

Insert Document reference(s) for Manufacturers’ Information

Tested option: 1. Fully Type Tested 2. Type Tested product 3. One-off 4. Tested on Site at time of
Manufacturers’ Info. Commiissioning

12. Self-monitoring Solid State Switch

13. Wiring functional tests if required by para 15.2.1 .
(attach relevant schedule of tests) -

14. Logic Interface (input port)

15. Cyber security

Manufacturer compliance declaration. - | certify that all products supplied by the company with the above Type Tested Manufacturer’'s reference number wilt be
manufactured and tested to ensure that they perform as stated in this document, prior to shipment to site and that no site Modifications are required to ensure that the
product meets all the requirements of EREC G99.

Signed Onbehalfof  [PuUnSynk Lid.

Note that testing can be done by the Manufacturer of an individual component or by an external test house.

Where parts of the testing are carried out by persons or organisations other than the Manufacturer then that person or organisation shall keep copies of all test
records and results supplied to them to verify that the testing has been carried out by people with sufficient technical competency to carry out the tests.
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- Voltage = 85% of nominal (195.5 V),
Frequency = 47 Hz,
Power Factor = 1,
Period of test 20 s

Type A

Test 2

Voltage = 85% of nominal (195.5 V),
Frequency = 47.5 Hz,

Power Factor = 1,

Period of test 90 minutes

PASS

Test 3

Voltage = 110% of nominal (253 V).,
Frequency = 51.5 Hz,

Power Factor = 1,

Period of test 90 minutes

PASS

 Test4

Voltage = 110% of nominal (253 V),
Frequency = 52.0 Hz,

Power Factor = 1,

Period of test 15 minutes

- PASS

 Test5

Voltage = 100% of nominal (230 V),

| PASS
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Frequency = 50.0 Hz,
Power Factor = 1,
Period of test = 90 minutes

Test 6 RoCoF withstand PASS

Confirm that the Power Generating Module is
capable of staying connected to the Distribution
Network and operate at rates of change of
frequency up to 1 Hzs' as measured over a
period of 500 ms. Note that this is not expected to
be demonstrated on site.

”2. Power Quallty Harmonics

For Powur Ganeratlng Modulas of Reglsterad Gapaclty of ss than 75 A per phase (le 50 kW) the tast
requirements are specified in Annex A.7.15. T ' ld be carried out as specified in BS EN 61000-
3-12, and measurements for the 2" — 13" harmonics should be‘provaﬂed The results need to comply with the
limits of Table 2 of BS EN 61 000-3-12 for single phase aqumen’t and Table 3 of BS EN 610000-3-12 for three
phase iquipment For threa phase Power Generating Modules, measurements for all phases should be |
‘ prcwde \ ‘ ~

?For Power Generating Modulea of Reglstered capai,ﬂty of greater than 75 A per phase (ie 50 kW) the\‘
installatlon shall be das:gned in accordanca wuth EREC G5

Tha rating of the Power Ganaratlng Module (par phase) should be prowded below, and the Total Harmonic
‘;sttomon (THD) and Pamal Welghted Harmemc Drstomon (PWHD) should be prowded at the bottom of this
‘sectcon ; ; |

Power Generating Module tested to BS EN 61000-3-12

16

Power Generating Module rating kVA Harmonic % = Measured
per phase (rpp) Value (A) x 23/rating per
phase (kVA)

Single or three phase Single phase

measurements (for single phase
measurements, only complete L1
columns below).

Harmoni | At 45-55% of Registered Capacity
c
Limit in BS EN 61000-3-12
Measured Value (MV) | Measured Value (MV) in %
in Amps
s L2 53 B! L2 It3 1 ' 3 phase
phase
2 0.607 0.872 8% 8%
3 D.718 1.032 21.6% Not stated
4 D.095 0.137 4% 4%
5 D.294 0.423 10.7% 10.7%

e
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6 D.152 .218 2.67% 2.67%
7 D.110 0.158 7.2% 7.2%
8 D.028 | - oo 2% 2%
9 D.042 0.061 3.8% Not stated
10 D.036 0.052 1.6% 1.6%
£ D.114 \ 0.164 - 3.1% 3.1%
12 D.038 0.055 1.33% 1.33%
13 D.051 0.074 2% 2%
THD23 0.033 23% 13%
PWHD24 0.203 23% 22%
Harmoni | At 100% of Registered Capacity
: Limit in BS EN 61000-3-12
Measured value (MV) in | Measured value (MV) in %
Amps
L1 L2 L3 L1 L2 153 1 3 phase
phase
2 0.669 0.961 8% 8%
3 0.757 1.088 21.6% Not stated
4 0.129 0.186 4% 4%
5 0.331 0.476 10.7% 10.7%
6 0.181 0.260 2.67% 2.67%
7 0.146 0.210 7.2% 7.2%
8 b.045 0.065 2% 2%
9 0.061 0.088 3.8% Not stated
10 0.056 0.081 1.6% 1.6%
11 0.135 0.194 | 3.1% 3.1%
12 0.054 0.077 1.33% .33%

23 THD = Total Harmonic Distortion

24 PWHD = Partial Weighted Harmonic Distortion
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13 0.066 0.095 29 20,
THD25 ) 23% 13%
 PWHD26 | ' pres ' ‘ 23% 22%

3. Power Quellty~Voltage ﬂue‘tuatlone anduFIleker" -

| For Power Generatlng Medules of Reglstered Capacity of less than 75 A per phase (ie 50 kW) these tests
‘should be undertaken in accordance with Annex A.7.1.4.3. R sults should be normalised to a standard source
impedance, or if this resufts in fgures above the limits set ‘m Eﬁ E‘N 61&06—@-1 1 to a suitable Maxnmum
lmpedance ‘

Fur PoWer Generatmq Modules of Regletered Capaeity of greater than 75 A per phase (ie 50 kW) the
mstauaﬁen shall be designed in aeeordanee wlth EREG Pza ;

‘ stal pedar "eisekﬁfmemngiephaseraematrngMoeule(mdferatwphaseumt
in a three phase eystem) and 0.24 Q for a three phase Power Generating Module (and for a two phase unit
ina sp]lt phase system). Please ensure that both test and standard impedance are completed on this form. If
1 the test. wnpedance (or the measured impedance) is different to the standard mpedence. it must be normalised
to heetanderd; impedeﬂn as follows (where the Power Factor of the generatien ou "ut\ is 0.98 oraboVe)

v,rmelrsed value ,CStandard lmpedance / Measured umpeﬁance) ¥ Measuredi value

; Where the Power Faetpr of the output is under 0. .98 then the x to R ratio of the test impedance should be close
to that of the standerd impadance L , o ‘ 0

‘Y’The stopping test should | ea trip from full Iead operation

' T’F\e dirstion of these teste needs to compfy wth the particular requirements set out the testing notes for the |
; technology under teel | , ; o

The test date and lecanen must be declared. . '

Test start date 2022-05-04 Test end date Ehag-0o-04

Tast loedtion No0.26 South YongdJiang Road, Dagi, Beilun, NingBo, China.

Starting Stopping Running
d dc d(t) d max dc d(t) P st P It 2 hours
max
Measured [0.370 [0.120 0.0 0.250 0.09 0.0 0.232 0.226
Values at
test
impedanc
e

25 THD = Total Harmonic Distortion

26 PWHD = Partial Weighted Harmonic Distortion

s
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Normalise [NA NA NA NA INA INA NA NA
dto
standard

| impedanc
e

Normalise [NA NA NA NA NA NA INA NA
dto
required
maximum

| impedanc
e

Limits set | 4% 3.3% 3.3% 4% 3.3% 3.3% 1.0 0.65

under BS

EN 61000-
L 3-11

Test R 0.4 A Q X1 02514 Q
Impedanc
e

Standard | R 0.24* Q Xl 0.15* Q
- Impedanc
e 044 0.25 A

Maximum | R Q Xl Q
Impedanc
e

* Applies to three phase and split single phase Power Generating Modules. Delete as appropriate.

A Applies to single phase Power Generating Module and Power Generating Modules using two phases on
' a three phase system. Delete as appropriate.

 Test power level 10% 55% 100%
Recorded DC value in Amps  [0.045 0.096 0.112
as % of rated AC current 0.065 0.138 0.161

| Limit 0.25% 0.25% 0.25%
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' Measured value

0.999

0.999

0.999

o
yuld be staf B( .‘
G

Functio | Setting Trip test “No trip tests”
n .
Frequency | Time delay Frequency |Time Frequency /time | Confirm no trip

. 4  delay
U/F stage47.5 Hz 20 s 47.49 Hz 20.3s  47.7Hz no trip
¢ 30 s
U/F stageid7 Hz 0.5s 46.95Hz 0.42s |47.2Hz no trip
2 : ’ 19.5s

no trip

Function | Setting Trip test “No trip tests”
Voltage | Time delay Voltage Time | Voltage /time Confirm no trip
delay
UV 0.8 pu 2.5s 183.9V 2.6S 188 V no trip
(184 V) 5.0 s

P el
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no trip
1.14 pu (262.2 V) no trip
1.19 pu (273.7 V) no trip
no trip

trip in error.

Note for Voltage tests the Voltage required to trip is the setting +3.45 V. The time delay can be measured at a
larger deviation than the minimum required to operate the protection. The No trip tests need to be carried out
at the setting +4 V and for the relevant times as shown in the table above to ensure that the protection will not

The following sub set of tests should be recorded in the following table.

Start | Change

Test Power and 33% 66% 100% | 33% 66% 100%
imbalance -5% Q -5% Q -5% P +5% Q +5% Q +5% P

Test22 | Test 12 Test5 Test 31 Test21 | Test 10
Trip time. 0.113s 0.246s 0.335s  |0.156s 0.29s 0.312s
Limit is 0.5827

Confirm no trip

ency

Positive Vector 49.5 | +50 degrees no trip
Shift Hz

Negative Vector 50.5 | -50 degrees no trip
Shift Hz

Ramp range Test frequency ramp: Test Duration Confirm no trip |
49.0 Hz to 51.0 Hz | +0.95 Hzs™" 21s no trip
51.0 Hz t0 49.0 Hz | -0.95 Hzs"! 21s no trip

27 If the device requires additional shut down time (beyond 0.5 s but less than 1 s) then this should be stated on

this form.
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9. lelted Frequency sensltlva Mode -—qurfrequen cy tast. The test shauld be carried out usmg the speclﬁc

3 threshak! frequency of 504 Hz and Droop of 10%

. Th:s test shauld be camed out |n accordance with Annex A 7 1 3 whlch also contalns the measurement

Active Power response to rising frequency/time plots are attached if frequency | YIN
injection tests are undertaken in accordance with Annex AT.24.

Alternatively, test results should be noted below:

Primary Power Source

Active

Test sequence at Measured Active Power | Frequency
Registered Qutput Power
Capacity >80% Gradient
Step a) 50.00Hz [16035 50.00 ctaetii :
+0.01Hz
Step b) 50.45Hz (15798 ) 50.45 -
+0.05Hz
Step c¢) 50.70Hz (15014 50.70 -
+0.10Hz
Step d) 51.15Hz {13725 51.15 -
+0.05Hz
Step e) 50.70Hz (14915 50.70 -
+0.10Hz
Step f) 50.45Hz [15800 50.45 -
+0.05Hz
Step g) 50.00Hz [16014 50.00
+0.01Hz
Test sequence at Measured Active Power Frequency Primary Power | Active
Registered Output Source Power
Capacity 40% - Gradient
60%

IDC Source

Step a) 50.00Hz
+0.01Hz

8019 50.00

Step b) 50.45Hz
+0.05Hz

7795 50.45

Step ¢) 50.70Hz
+0.10Hz

7519 50.70

Step d) 51.15Hz
+0.05Hz

6589 51.15

Step e) 50.70Hz
#0.10Hz

7485 50.70
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Step f) 50.45Hz [7778 50.45
+0.05Hz
. Step g) 50.00Hz {8006 50.00

10. Protection - Re-connection timer

Test should prove that the reconnection sequence starts after a minimum delay of 20 s for restoration of voltage
and frequency to within the stage 1 settings of Table 10.1. Both the time delay setting and the measured delay

| should be provided in this form; both should be greater than 20 s to pass. Confirmation should be provided that

the Power Generating Module does not reconnect at the voltage and frequency settings below; a statement
of “no reconnection” can be made.

Time Measured delay | Checks on no reconnection when voltage or frequency is brought to just
delay outside stage 1 limits of Table 10.1.
setting
60S 68S At 1.16 pu (266.2 V LV At 0.78 pu At 47.4 Hz At 52.1 Hz
connection, 127.6 V HV (180.0 VLV
connection assuming 110V | connection,
ph-ph VT) 85.8 VHV
| connection
assuming
110 V ph-ph
VT)
Confirmation that the Power  [No reconnection No No No
Generating Module does not reconnection [reconnection jreconnection
| re-connect.

11 Fault level comrlbutlon Thass tests shall be carried nut in accordance with EREC GQQ Annex A.7.1.5.
Pleasa complate each entry, even if the contnbutmn to the fault ievel 1s zero.

For Inverter output

Time after fault Volts Amps
20ms 147V 243mA
100ms NA NA

250ms NA NA

500ms NA NA

Time to trip 0.257 In seconds

| 12 S;elfémfnhi;tqri ng solid state switc;hing; Na yép_e,ciﬁe‘d <te_':st 'rgquiremén‘tns. Refm to An nex A.7.1.6.

It has been verified that in the event of the solid state switching device failing to disconnect the | NA

Power Park Module, the voltage on the output side of the switching device is reduced to a

value below 50 volts within 0.5 s.

13. Wiring functional tests: If required by para 15.2.1.

/




