ENA EREC G98/1-4:2019

Type Approval and Manufacturer declaration of compliance with the requirements of
G98.

This form should be used when making a Type Test submission to the Energy Networks
Association (ENA).

If the Micro-generator is Fully Type Tested and already registered with the ENA Type
Test Verification Report Register, the Installation Document should include the
Manufacturer’'s Reference Number (the Product ID), and this form does not need to be
submitted.

Where the Micro-generator is not registered with the ENA Type Test Verification Report
Register this form needs to be completed and provided to the DNO, to confirm that the
Microgenerator has been tested to satisfy the requirements of this EREC G98.

SSEG Tvpe reference number HMS-1000W-2T, HMS-900W-2T, HMS-800W-2T,
yp HMS-700W-2T, HMS-600W-2T
SSEG Type Photovoltaic Microinverter
System Supplier name Hoymiles Power Electronics Inc.
Address No.18 Kangjing Road, Hangzhou 310015, China
Tel +86 571 28056101 Fax -
E:mail info@hoymiles.com Web site -
Maximum . .
Connection Option
rated
capacity, 1.0/0.9/0.8/0.7/0.6 . : :
use per Unit kW single phase, single, split or three phase system
separate
sheet if NA kW three phase
more than
one NA kW two phases in three phase system
connection
option. NA kW two phases split phase system

SSEG manufacturer/supplier declaration

Manufacturer Type Test declaration. - | certify that all products supplied by the company
with the above Type Tested reference number will 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 G98.

Signed g& "Lf’: é'.l‘.q On behalf of Hoymiles Power Electronics Inc.
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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 organizations other than the
Manufacturer then that person or organization 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.

Operating Range

Test 1:195.5V~47Hz, PF=1 Period of test 20s
195.5V~47Hz
1200 250
1100 200
— 1000 3
E 150 o
Egs 900 =
8 100 Z
HMS-1000W-2T 800 5
=]
700 50
600 0
NmmmamomamaosdFTITTITITIONNNNGNGNGN
L= = T = N~ T = ) N = A T = ) B = L O = T T, A T s T = s T = N = DN+ O = Y = I = Y = B = T = ) B =1 ]
R S A A A S A A A R S A A A A A A A
W 0 0 O 00 00 ©0 00 O 0 00 0 00 00 0 00 00 0 00 © 00 0 W ©
Time
e Power(W) emmmmUrms(V) —sssF(Hz)
195.5V~47Hz
1200 250
1100 200
— 1000 =
% 150 ™
g 900 =
'E 100 ‘é‘
- - 5
HMS-900W-2T 80
700 50
600 0
N M s NN~ 00 4 M s N OO NN D0 O
S o s T T T T T NNNNN N NN O OO0 0 00 O o0 o0
NAEANASNSENANSNSSERNRSSNSSRNSTS® O 0 00 69 0 0 00 0O
P EEEEEEEEEEEEEEEEE]
00 0 © 0 00 00 0 © 00 00 o0 ©0 0 00 o0 0 © 00 00 0 0 o0 W W o
Time
e POvver(W) e Urms(V) s F(Hz)
195.5V~47Hz
1200 250
1100 200
— 1000 )
%— 150 o
?g 900 S
EE 100 ‘g
HMS-800W-2T 800 5
>
700 50
600 0
WM~ 0 O = NS N0 C = MmN W N QO A NmMmoWn
o N NN NN NN AN MMM MmN M Mmoo Mmoo s s S
O 0 0 W W WO wsEcwo oy oo osEe s o oo
A A R L S S A A S A S R A A A A 4
0 00 0 00 © 00 0 00 00 0 00 ©0 0 00 00 00 00 00 00 00 00 W W W o
Time
e POWET(WY) s U5 (V) s F Hz)

TRP-230726001




(zH)4 “(A)swun

(zH)4 “(A)swun

(zH)4 “(A)swan

Q =) o
7 3 8 8 8 & § § 3
80I0E:LT
NS yeiLzLT
oo. St'8 TISIEig m oviSTiLT
6S-v'8 0S:Eb8 m mNmmNm:
LGhi8 X o ZrTzT
6Y:EVE (o)) 8SISTILT
1y rrioTiL
9S:bb'8 SHEH'8 ..& om;&;”
SSivri8 opiehg ..nl.u orzrL
PSvbi8 —_ . Z00LLT
g SPEV'8 = ...m 8YIL0ILT
£5'hP'8 T e YEIS0ILT
: T bhiEig .M\ S 0zi€0:LT
TS:tvi8 — hiEhg — o 90:T0ILT
N 058 TrErs o H
- 6vitti s o ovErs s | orzser |
< g m M 6EEFS (m\ — mm ssierist
I =] = n ’ B
NV JAS 4] m ~V BEEV'8 m =1 _|___l “ g
bhig = . VLERST @ =1
H m.v,vw,m = — in LEEVWE = — o NV 00:TrioT _m u_v
& laaeg] LN 9EiEh'g - “ ovEEoT
— 382 4] = D N & zei9Ei9T _
e .W. i VEEYR Wr T — STIFEIDT B
gy = yOiTEOT g
trvrs m EEEVB m 5 0si6Zi9T m
azga &£ ZEELS 8 M oeizioy _
6EvP 8 . zz:CT0T
TEEV8 — ] 80'€Z:9T
g Si02:9T
BE-PF'8 0EEY'8 W
Lerrs sTEVS B
IETrE [Ters S
SEVP'8 9ZIEF8 .. 0€:£0:9T
3848 e N 9TiS0i9T
b STEr'E ) 20'€0:9T
8 YZER8 % 8010001
TE PP - PEI8SIST
o o o 9o o ¢ ey = oziggiST
2 g B2 o o o 90:75:6T
g8 8 8 % £ 8 E
2
(M)samog (m)amog g8 8 8 % 8 8
(M)samod
b~ =
T
nW/__ nd_ 3
)
3 2 =
o Q o
~ o o
P ¢ S
> 2 9
I T S
I

TRP-230726001



(ZH)4 “(A)swin

(zH)d "(A)suun

(zH)4 “(A)swun

(ZH)d “(A)suin

o o o o
g & 85 8 g § &8 &8 8 =z g 8 8 8 g g §&§ 8 8
LOWOIT scziTT SviopioT
£TOVT sEi6T:2T TEEI0T
£TEST 6EI6SIET STTTT LT9Ei0T
65i6EIST sziLgiET TTSTTT £0:PEI0T
SpiLEsT rSTHTT 6¥1TEI0T
TEIGEIST EVIOLTT SETI0T
LTigEsT 67:80:7T TZi2i0T
EOTEST cTio0:TT Loiszior
T0:00:ZT £gizzi0T
P 6E:02:0T
EEESTT STBL:0T
STLCTT LT
BLILEET cosSTT LSELOT
SOISEIET TeTeTT EWTLOT
= TeTEET = p— = 62:60:0T =
z 2 z ETBYTT ) ST:L0:0T <
LE:0T:ST £TBTET G0OVITT T T0:50:0T
£PiBOIST _ 60:9Z:€T _ cEnTT _ L¥iz0:0T _
~N 6T:90:ST ~N N WIETT N E€:00:0T
T STi0'ST S T THTZET = T ITEETT s T 61856 =
& T0:20:ST z n LTBLET z n e w L et T
~ e E ~ o E ~ ETLETT £ ~ <096 £
i eSS S nver o 2 oy CYETT o D < teEss w2
NV EEUSHT = _ ~V 6SPLET = _ NV SPTETT m _ ~V LETSI6 m _
in in in TEOETT ] ETEV6
7] . ) = ") LTIBTTT = "] 60iLYI6 =
a W = £0I90:€T W a i = a sewve W
2 90! 2 ETETTT 2 EY6 H
& 6VE0ET 8 seTzTT & Lziovi6 e
_ SETOIET _ - _ £TI8EIE _
: LO:LTTT 6GISE6
L ESPTITT SHEEE
£SSITT CETTITT 1ETE6
seizsizT crorTT [Ti6Ti6
ST0siTT TLE0TT £014216
TT:86iZT 1S1S0:TT 32241
TEIREYT resyTt EPEOTT sezzie
LTOTTT EVENTT CTT0TT 1z:02:6
EowETL STi6SI0T L08Ti6
Mm.m M TOiETT foindd e
TTLTHT LriveiT o MMH“M
£ 6T:05:0T TT606
S0'8p0T LS'90'6
TGiSH0T E¥iY0i6
LEEPI0T 67:20'6
8 2 8 2 8 b 8 38 & 8 B 8 2 o o o o o ° o ) o 5 o 5 o )
b=t E K o o b g5 %@ “ & 2 R 2 8 I & B S R 8 2 2 2
(M)1amog (MmMamog (m)1amod (m)somod
- - = -
R R Ry Ry
= = = =
o o o o
o o o o
@ % = ©
1
n N n n
= = = =
I I I I

TRP-230726001



(zH)4 “(N)swin

(zH)4 “(A)swn

(zH)4 “(N)swin

o ° o ° ° ° ° o ° o o ° ° ° °
8 2 8 a g o 1 a 8 a 8 ° 8 2 1 a g o
& & B a ] & a2 a 8 a E 2 B & B a ] &
TOE0LT £0IBEIET
LV00LT B6YISEET
£E:8G10T SEIEEIET
c 6106101 TTIEET
= S0ivSi9T Loi6EET
m TeTGIOT £6i02iET
o Lei6mioL BEVTIET
szievior 134
o 60:cvioT TLOT:ET
..nM sgizyor :sT LSHTET
) Tri0moT T EVISTET
. LT:BEQT T BTETIET
— £LigeioT T STTET
o 6SiEE9T T T0:60i€T
- SyiTEor = T P Lyi90iET =
o TE:6T:0T z T Z EEVOIET z
4 vzt STTO'ET
m £0EzoT _ _ SDI00'ET _
evizzior 16i8i2T
o 2 SE0:9T B £ s 2 reisgizt s
— n TTBLI9T g n H n ETESITT K
1 ] L0:9T:9T @ E o S — 60'ISiZL @ S
LL n sqeror £ _ h T _ n sosvier £ _
a > sETTIOT > T > TrioriTt
a S2:60:9T _ a T _ @ Lt _
- ~ TL0:9T B ~ vT 2 ~ enizyiel B
N L5i40:9T B T g 656812t g
H EVIZ09T S T 2 SYILETT &
Ln 62:00:9T _ T _ TEISETT _
H STBSIST Jast141
ﬂ T008IET EDTETE
LyiESiST T 6v18T:TT
l EETSST ET60:T SEI9T:TT
> 6Ti6wST T aliaas
(¢9] SOiLTST T Lo:zziTT
Ln TSwpiST :vT ESI6LITT
N rEEmST vT 6E:LT:TE
md. £T0MST T STSTITE
60:8E1ST T THERTE
..& SSiSEIST T LSi0T:ZT
O TrieEiST T evigoiet
rzTEsT T 62:90:ZT
= ELETST EOLIET SEV0:TE
65:90:5T EVTIET 10:70:TE
SYHTIST SETYET Lyi6STT
& g 8 8 8 8 8 & 8 8 8 g8 8 8 8 8828323828883
E 8 E 2 & 2 8 Ef g s & & 3 3 =888 8 88 R~” R BB
(m)12mogd (m)13mog (m)1emog
~ N N
! N N
W 1 1
3 2 2
S o o
S e S
(o)
iy ) )

TRP-230726001



(zH)4 (Aswun
o

(zH)4 (N)swn

g g 8 8 8 @ g 8 & 8 8 g o YT:L0:02
87:90:02
BEELOT “en”
vZIrot E:50:0T
0T:60:0T 9€:#0:0T
95:90:0T 0t €0:02
THH0I0T [ Leg 4
82:70:0T =
8¥:T0:0Z
¥T:00:0T m
00:85'6 LN €5:00:0T
ovissi6 i 95'65'6T
CEESE - 00°65°6T
BTISE [7)] P
e o)) P0:8S:6T
05976 had B80:L5:6T
0B VY6 S FA:151 )
7 TTIVE = 9TiSSI6T &
< 20076 = ho} e
YSILEE o 0Z:¥5:6T
_ orisE's _ = YTES6T
9TEES ()] BTTSBT
N = N =
I W I CTIES ,IV>‘ N TG M
i £ in 8G:8T:6 E N m MMWMMM I3
i o 3 L) vroTe w S o H
0 £ _ i ogvze £ _ 1 th ovierieT &
z z oT:ZT'6 _m._” w Pb8r6T —
n = N 20026 = o
2 2 ~ BYLLG B LN 8y LT
H vEST6 g N ~ 7SOL6T
& 0TET:6 & T 95:6Hi6T W
_ SOTTE _ ~ 00:syi6T £
75806 PObb6T 2
8Ei90i6 Lo e
voroe ! S0'Ep6T
oTz0'6 > ZL:Tri6T
ogi6siE % IT:TH:6T
TriLse o
825518 [qV] 0zZ:0t'6T
YLES'® — vZ-6e 6T
00158 ..A|_.. sTigEi6T
e z
sTivYg —nlb 9£:9€:6T
voizys OF:GE6T
05i6€:8 brPEET
NMMM” BYEE6T
W [=} =] o =3 =3 [=] =} =3 (=3 =} (=] =} csieel
2 8 2 8 2 g 2 8 a 8 a 8
] ~ ~ -] = I o ™~ ~ = = 2] wn m m m m m m
(Mm)amog (m)1amog 5] S =] [} < ~
— = A_H_
o N 2
S <) 8
o
S 3 S
1 1 1._
) 2] %)
I I I

TRP-230726001



TZTE6T $0'SSi8T TSLT:8L 0S:07:LT
STOE6T 80:b5:8T SSOTET PSBELT
62:62:6T ZT'ES:8T 6SST:8L 85'8EILT
£E:8TI6T 9T:zS:8T £0°ST-8T TOBELT
02:T5:8T LOPTIBT QOILELT
R TUETST OT:9ELT
szeieT ST:Zh8T PTISELT
ZE:81'8T 6T-TT:8T BTbELT
9E:/#:8T ET0T-8T CTEELT
obiopigT L7:60'8T 9TTELT
PhiSEi8T T€:80:8T 0E'TELT
Shithi8T SELO8T _ VEOELT .
B wiErsT 2 6€:90:8T I SE6TLT X
[ 9SG ZH'8T T £7'S0'8T & Tr8TLT s
— 00:Z#:8T — Liv0:8T — StLTLT _
VO TH:8T TS:€0:8T 06:9Z:LT
- 80:0K8T = SSIZOBT o PSTUT o
N W I 2Ti6EI8T W £ 65:T08T W £ 8GHTLT W
o z o orgesT £ o E0TOBT 3 > 0TI 3
2 < 2 oziLeigT & 2 £0:00:8T & 2 9OETLT
2 THZT6T _ = vzioeieT _ 2 TT66:LT _ Z oT:ZTLT _
n SEITTI6T LN 8T:6E:8T N ST:8G/T LA PLTZLT
~ BLiOTEL ™~ EVERT o ™ 6LLSLT o ™~ 8TOTLT o
€560'6T F 9EIEEBT @ €T:9GH/T m‘ TTETLT .m.
L5:80°6T m opize:8T m LTSSLT 5 9TBTALT 5
10:80:6T PTEST TEFSLT OE:LTLT
_ 8H:0£:8T _ SEESLT _ PEOTLT _
75:62:81 6E:TSLT SEISTLT
95:8Z:8T TSI TEPTILT
00:8Z:81 LYI0SLT oFETLT
PO:LZ:8T 156041 0S:ZT:LT
80:9Z°8T SSI8FILT PSTTLT
zrisziel 6S:LYLT 8G:0T:LT
9THT8T £0:LPLT 2O0T:LT
0Z:£Z:8T L0:9FLT 90:60:LT
bz:zz:8T TUSHLT OT:80:LT
e 87:TZ:8T STivPiLT PTLOLT
67958T TE0T:8T 6LERLT 8T:90:4T
m 2888388888
gg88388%8¢8 2538888 2538 868:¢8
= = = =
X & & X
2 2 g g
o o o o
R 0 ~ ©
2 2 2 2
I I I I

TRP-230726001



In

1 Period of test 90mi

230V~50Hz, PF

Test5

230V~50Hz

250

1100

1050

200

(zH)4 ‘()swan
o s

15} 3
a El

900

8 2
8 A
1

(M)somod

850

800

LEI00:8T
€TiBGILT
60:9GiLT
SSIESILT
THISHLT
LTIEYVILT
ELLPILT
BSITYILT
SETViLT
TEOVILT
LT'BELT
€09EILT
6YIEEILT
SETELT
1Z:6TiLT
LOLTLT
ECWTILT
BETTILT
SZI0ZILT
TUSTILT
LSISTLT
EVIETILT
6TTTLT
CST'60LT
TOIL0ILT
LY0ILT
EETOILT
6T:00:LT
C0'85i9T
186691
LEIESIOT
ETTSIOT
60:6¥:9T
GGiovi9T
TribpioT
LTEpiotr
ET:07:0T
6SiLEI9T
SPiSE9T
TEEEOT
LTTEOT
€0'62:9T
6%192:9T
SEWETIOT
12:22:91

Time

e F(H2Z)

—Urms(V)

= Power{W)

230V~50Hz

250

11

1050

200

(zH)4 “(A)swan
o o

R =]
a El

300

g 2
g B
1

(M)1amod

850

TS

L
¥
og:
9
T
B

<T

Time

= F(Hz)

—urms(v)

——power(w)

230V~50Hz

250

121

(zH)3 ‘(N)swan
o s

15} 3
A Bl

200

g 8
1 ]

800

1100

el
(m)samod

700

STUFET
TO'SHET
LYTVET

Time

——F{Hz)

—urms(v)

——power(w)

HMS-1000W-2T

HMS-900W-2T

HMS-800W-2T

TRP-230726001



(zH)4 “(A)swan (zH)4 “(A)swan (2H)4
o o ° o ° o ° o
& 5 ] 2 & R k] 2 2 ~ w0 T W 9 <
Q o o o o o O
TeISITT oviB0TE FREE IS EFEE
LTEWZT 9Ti90:TT
E0iLYIZT CEYOITT
[-8-0041 8SITOITT
SEEWET 16501
TToven 0€:4G:0T
LO:BEZT 9T:6G:0T
ESSETT Z0:ES:0T
6EEECTT 8¥:0S:0T
STIETT VESYIOT
TRETTE oziovior
reozTt 90:vp:0T
evvTiTt TS Tri0T o] =
6zieeet BE'6EOT n m
sToz:ZT = PTLEOT = [0 T
T0:BTITT < OT:SE:DT = 0 —
ryisTTE _ 951ZE0T _ = =
EEETTT TYOE0T .&“_ c .
6LIT:ZT _ 8T'8T'OT . W © W
N SO:60:TT W N ¥1:92:0T W. ﬂ .w.
5 15i90:ET £ 5 00:%2:0T E | <= L © H
ra LEVOTT g > n opiTZI0T m > (@] = £ 2
4 sezoet £ _ IS zesrior £ _ @) 2 = —
(=} 60'00:ZT o STILTIOT o w
m seuSTT s 2 OISTIOT s x ()
THESTT g 08:Z1:0T T . ..nuuu s
LTESTT 3 9€:0T:0T E =
ELISTT g z2i80i0T & © o g
658V 1T — 80:90:0T — ﬁ m
Syiovw Il ¥SIE0:0T e
TEWTIT 0¥ 10:0T T —
FAtIA A1 9Z:65:6
€0:0VTT TLLS6
eviLETT 8SIHE6
ceiceiTT vrize6
TzEETT €086
LOTETT oT:8Y'6 S
£618TTT 2006 8TiET6
6€:9TTT SViEVi6 LT:ET6
STHTTT VEITEE 9TET6
THETTT 021686 CTIEZ6
LSIBTTT 90iLE6 -
VLTI 26iEi6 PTET6
p seocs 8 8 8 8 8
~N (=1 =5 =] <+
=3 o =3 o =1 Q =3 o =3 =] =3 =} =] (=] [=} =3 =3 Lol -
8 & 8 & R 8 8 8 B & 8 8 R R 8 2 R (A)swin “(msmog
(m)samogd (m)1amog
= — =
9__ o 3
<} (<) 8
o m S
& & n
n
= = s
I T T

TRP-230726001



RoCoF withstand

50.2
50

1000

~
T
[y

49.8
49.6
49.4
49.2
49

48.8

(A)swn ‘(m):emoq

48.6
48.4

ST-1Z6
¥T1T6
ECTT6
Tee
116
0T 16
6T TT:6
8TTC:6
LT TT6
aT-1T:6
ST:TT:6
¥T-TT6
ET-1Z:6
16
116
0T:TZ:6
60:-TZ:6
80-TZ:6
LOTT6
90°TT°6
SOTT6
¥0-TZ:6
E0:TT6
2016
10:T¢6
00-TZ:6
65-02:6
85076
L50T6
96:0Z:6
66076
¥5:02°6
£5:0T:6

Time

s Power(W) s F(Hz)

m— U rms(V)

RoCoF withstand

50.2
50

900

~
T
[

49.8
49.6
49.4
49.2
49

43.8

(AJsuuin ‘(m)somog

48.6
48.4

€S'6T:6
CS6T:6
TS6T:6
0S:6T:6
6616
8¥'6T6
L¥6T6
9H'6T:6
SP6T:6
¥H61:6
EV6T:6
r6T6
T#6T:6
OF:6T:6
6E6T:6
BEBT6
LEBT6
9E:6T:6
SEGT6
PEGT6
€E:6T:6
ZEBT6
TEBT'6
0E-6T:6
62:61:6
BL6T6
LTBT6
9Z:6T:6
ST6T6
vZ:61:6
€2:6T:6
TT6T6
TZ:6T:6

Time

e Power(W) s F( Hz)

e rms(V)

RoCoF withstand

50.2
50

800
700

=
juy
[reg

49.8
49.6
49.4
492
49

48.8

o 2 2 9 2
2 9 2 9 o
& n § ® &

(N)swan “(m)emog

48.6
48.4

Time

e POWET(W) s F{Hz)

— | rms(V)

RoCoF withstand

50.2
50

~
T
[y

49.8
49.6
49.4
49.2
49

48.8

o o 9
S o °©

(A)swan ‘(m)emoq

200

48.6
48.4

Time

s Power(W) s F(Hz)

m— U rms(V)

HMS-900W-2T

HMS-800W-2T

HMS-700W-2T

HMS-600W-2T

TRP-230726001



Power Quality — Harmonics: These tests should be carried out as specified in BS EN

61000-3-2.
SSEG rating per phase (rpp) 1.0 kw
NV=MV*3.68/rpp
Harmo
nic At 45-55% of rated output 100% of rated output

Limitin | Higher

Measured | Normalized | Measured | Normalized | BS EN I'm';:;m

Value(MV) Value (NV) Value(MV) Value (NV) | 61000-3- ° .

) harmonic
in Amps In Amps In Amps In Amps 2 s 21 and

in Amps | above
2 0.0202 0.0743 0.0414 0.1524 1.080
3 0.0122 0.0449 0.0365 0.1343 2.300
4 0.009 0.0331 0.0136 0.05 0.430
5 0.0152 0.0559 0.048 0.1766 1.140
6 0.006 0.0221 0.0104 0.0383 0.300
7 0.0215 0.0791 0.0409 0.1505 0.770
8 0.0054 0.0199 0.0071 0.0261 0.230
9 0.0159 0.0585 0.0411 0.1512 0.400
10 0.004 0.0147 0.006 0.0221 0.184
11 0.0085 0.0313 0.0449 0.1652 0.450
12 0.0029 0.0107 0.005 0.0184 0.153
13 0.0082 0.0302 0.0354 0.1303 0.210
14 0.0026 0.0096 0.0102 0.0375 0.131
15 0.0063 0.0232 0.0268 0.0986 0.150
16 0.0023 0.0085 0.0084 0.0309 0.115
17 0.0092 0.0339 0.0195 0.0718 0.132
18 0.0029 0.0107 0.0102 0.0375 0.102
19 0.0059 0.0217 0.0152 0.0559 0.118
20 0.0029 0.0107 0.0052 0.0191 0.092
21 0.0071 0.0261 0.0137 0.0504 0.107
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22 0.002 0.0074 0.0082 0.0302 0.084
23 0.0093 0.0342 0.0159 0.0585 0.098 0.147
24 0.0028 0.0103 0.0083 0.0305 0.077
25 0.0071 0.0261 0.0194 0.0714 0.090 0.135
26 0.0032 0.0118 0.0096 0.0353 0.071
27 0.0049 0.018 0.0188 0.0692 0.083 0.124
28 0.0008 0.0029 0.0078 0.0287 0.066
29 0.0046 0.0169 0.0149 0.0548 0.078 0.117
30 0.0027 0.0099 0.0114 0.042 0.061
31 0.0033 0.0121 0.0133 0.0489 0.073 0.109
32 0.0026 0.0096 0.0117 0.0431 0.058
33 0.0076 0.028 0.0143 0.0526 0.068 0.102
34 0.001 0.0037 0.0076 0.028 0.054
35 0.0088 0.0324 0.0127 0.0467 0.064 0.096
36 0.0015 0.0055 0.0082 0.0302 0.051
37 0.0057 0.021 0.0089 0.0328 0.061 0.091
38 0.0023 0.0085 0.0105 0.0386 0.048
39 0.0074 0.0272 0.0091 0.0335 0.058 0.087
40 0.0009 0.0033 0.0104 0.0383 0.046

Note the higher limits for odd harmonics 21 and above are only allowable under certain
conditions, if these higher limits are utilised please state the exemption used as detailed in
part 6.2.3.4 of BS EN 61000-3-2 in the box below.

Power Quality. Voltage fluctuations and Flicker.

Starting Stopping Running
dmax | e 1061 | dco 6] | O™ | de o] | dt) o] | Pst Plt2
[%] ° ] og] ° 0 hours
Measured Values
at 0.1 0 0 0.1 0 0 0.066 0.066
test impedance
Normalised to 0.1 0 0 0.1 0 0 0.066 0.066
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standard
impedance

Normalised to

required maximum| 0.1 0 0 0.1 0 0 0.066 0.066
impedance
Limits set under
BS EN 4% 3.3% | 3.3% 4% 3.3% | 3.3% 1 0.65
61000-3-11
Test impedance R 0.4 Q Xl 0.25 Q
Standard 0.24* 0 0.15*
impedance R 0.47 X 0.25" !
Maximum 0
impedance R 0.4 Xl 0.25 Q
Test
Test start date 2023-07-24 end 2023-07-24
date

Test location

SHANGHAI TESTING & INSPECTION INSTITUTE
FOR ELECTRICAL EQUIPMENT CO., LTD.

Power quality — DC

injection: This test should be carried out in accordance with EN
50438 Annex D.3.10

Test power level

20% 50% 75% 100%

Recorded value(mA)

0.439 1.054 3.133 1.895

as % of rated AC

0.0101 0.0242 0.0721 0.0436

Limit

0.25% 0.25% 0.25% 0.25%

Power Quality — Power factor: This test shall be carried out in accordance with EN

50538 Annex D.3.4.1 but with nominal voltage -6% and +10%. Voltage to be

maintained within £1.5% of the stated level during the test.

216.2V 230V 253V

20% of Registered 0.9923 0.9919 0.9906
50% of Registered 0.9969 0.9961 0.9957
75% of Registered 0.9978 0.9975 0.9972
100% of Registered 0.9989 0.9985 0.9978
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Limit >0.95 >0.95 >0.95

Protection. Frequency tests These tests should be carried out in accordance with EN
50438 Annex D.2.4 and the notes in EREC G98 Annex Al A 1.3.2 (Inverter connected)
or Annex A2 A.2.2.2 (Synchronous)

Function Setting Trip test “No trip tests”

Frequenc Time Frequenc Time Frequency /time Confirm

g y delay q y delay q y no trip
U/F stage 1 47.5Hz 20s 47.5Hz 20.02s 47.7Hz/ 30s Confirmed
U/F stage 2 47Hz 0.5s 47Hz 0.52s 47.2Hz/ 19.5s Confirmed
46.8Hz/ 0.45s Confirmed
O/F stage 2 52Hz 0.5s 52Hz 0.52s 51.8Hz/ 120s Confirmed
52.2Hz/ 0.45s Confirmed

Protection. Voltage tests These tests should be carried out in accordance with EN
50438 Annex D.2.3 and the notes in EREC G98 Annex Al A 1.3.1 (Inverter connected)
or Annex A2 A.2.2.1 (Synchronous)

Function Setting Trip test “No trip tests”

Voltage Time Voltage Time Voltage /time Conﬂrm

delay delay no trip
unNv 184V 2.5s 183.4V 2.52s 188V/5.0s Confirmed
180V/2.45s Confirmed
O/V stage 1 262.2V 1.0s 263.2V 1.02s 258.2V/5.0s Confirmed
O/V stage 2 273.7V 0.5s 274.4V 0.52s 269.7V/0.95s Confirmed
277.7V/0.45s Confirmed

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 trip in

error.
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at 10%,55% and 100% of rated power.

Protection. Loss of Mains test. For PV Inverters shall be tested in accordance with BS

EN62116. Other Inverters should be tested in accordance with EN 50438 Annex D.2.5

Note: Inverter tested according to BS EN 62116.

Test Power and 33% 66% 100% 33% 66% 100%
imbalance -5% Q -5% Q -5% P +5% Q | +5% Q +5% P
Trip time. Limitis 0.5s| 99.3ms | 221.8ms | 273.5ms | 98.4ms | 217.7ms | 279.3ms

A.2.2.5 (Synchronous).

Protection. Frequency change, Stability test This test should be carried out in
accordance with EREC G98 Annex Al A 1.3.5 (Inverter connected) or Annex A2

Start End . .
Change Confirm no trip
Frequency Frequency
Positive Vector Shift 49Hz +50 degrees Confirmed
Negative Vector Shift 50Hz - 50degrees Confirmed

A.2.2.5 (Synchronous).

Protection — Frequency change, RoCoF Stability test: The requirement is specified
in section 11.3, test procedure in Annex A 1.3.5 (Inverter connected) or Annex A2

drift

Test . Confirm no
Ramp range Test Duration .
frequency trip
Positive Frequency drift| 49Hz to 51Hz | +0.95Hz/sec 2.1s Confirmed
Negative Frequency .
51Hz to 49Hz -0.95Hz/sec 2.1s Confirmed

Protection — Limited Frequency Sensitive Mode - Over frequency test: This test
should be carried out in accordance with EN 50438 Annex D.3.3 Power response to
over- frequency. The test should be carried out using the specific threshold frequency of
50.4 Hz and droop of 10%.

Test sequence | Measured Frequency (Hz) | Primary Power | Active Power
at Registered Active Power Source Gradient
Capacity >80% | Output (W)

Step a) 50.00 -
Hz +0.01Hz 1005.54 S0

Step b) 50.45 -
Hz +0.05Hz 995.35 50.45

Step ¢) 50.70 -
Hz +0 10Hz 946.21 50.7

Step d) 51.15 -
Hz +0.05 Hz 858.66 51.15

Step e) 50.70 -
Hz +0.10Hz 946.32 50.7
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Step f) 50.45 -
Hz 0 05Hz 995.12 50.45

Step g) 50.00 -
Hz +0.10Hz 1005.36

Test sequence | Measured Frequency (Hz) | Primary Power | Active Power
at Registered Active Power Source Gradient
Capacity Output (W)

40% - 60%

Step a) 50.00 .
Hz +0.01Hz 50555

Step b) 50.45 -
Hz +0.05Hz 495.45 50.45

Step ¢) 50.70 -
Hz +0.10Hz 446.45 50.7

Step d) 51.15 -
Hz +0.05 Hz 362.33 51.15

Step e) 50.70 .
Hz +0.10Hz 446.12 50.7

Step f) 50.45 -
Hz +0.05Hz2 494.23 50.45

Step g) 50.00 -
Hz +0.10Hz 503.48

Steps as defined in EN 50438

Protection — Power output with falling frequency test: This test should be carried out
in accordance with EN 50438 Annex D.3.2 active power feed -in at under-frequency.

Test sequence Measured Active Frequency (Hz) Primary power
Power Output (W) source

+
L(ZSt 2)50Hz £0.01 1004.6 50 DC Supply
Test b) Point
between 49.5 1003.8 49.55 DC Supply
Hz and 49.6 Hz
Test ¢) Point
between 47.5 1003.5 47.55 DC Supply
Hz and 47.6 Hz

NOTE: The operating point in Test (b) and (c) shall be maintained for at least 5 minutes

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 2.

Time delay Measured No reconnection when voltage or frequency is brought to
setting delay just outside stage 1 limits of table 1.
20.0s 29.4s At 266.2V At 180V At 47.4Hz At 52.1Hz

TRP-230726001




Confirmation that the SSEG

does not re-connect.

Confirmed

Confirmed

Confirmed

Confirmed

Fault level contribution. The requirement is specified in section 5.7, test procedure in

Annex AorB 1.4.6

For a directly coupled SSEG

For a Inverter SSEG

Parameter Symbol Value Time after
Volts Amps
fault
Peak Short .
o ip N/A 20ms 19.12v 0.473A
Circuit current
Initial Value of
. A N/A 100ms 11.67V 0.223A
aperiodic
Initial
. Ik N/A 250ms 9.54Vv 0.112A
symmetrical
Decaying )
o iDC N/A 500ms 5.43V 0.087A
(aperiodic)
Reactance/Re
. . X/IR N/A Time to trip 0.004s (in seconds)
sistance Ratio

Self-Monitoring solid state switching :No specified test requirements.

Refer to EREC G98 Annex Al A 1.4.6 (Inverter connected).

Yes/or NA

It has been verified that in the event of the solid state switching device
failing to disconnect the Micro-generator, the voltage on the output side of N/A
the switching device is reduced to a value below 50 V within 0.5 s.

Logic interface (input port) Yes/or NA
Confirm that an input port is provided and can be used to shut down the Ves
module.
Provide high level description of logic interface, e.g. details in 9.4.3 such as Yes

AC or DC signal (the additional comments box below can be used)

Additional comments
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Following is the description of remote control or telecontrol interface.

AR e
A App
.))) | —— |  Ethernet, Wi-Fior 4G Q

Microinverter DTU S-Miles Cloud

microinverters feature module-level monitoring. Microinverter data are collected by
gateway (named as DTU) via wireless transmission and are sent to motoring platform
S-Miles Cloud. Remote control command to change or cease active power output can
also be sent via Ethernet or RS485(with Modbus protocol) to gateway. Then gateway will
deliver the command to microinverter.

Cyber security Yes / NA

Confirm that the Manufacturer or Installer of the Micro-generator has
provided a statement describing how the Micro-generator has been
designed to comply with cyber security requirements, as detailed in 9.7.

Yes

This inverter and the associated equipment (such as the gateway and
the database of the Cloud) are all designed and developed complied
with the cyber security requirements of IEEE1547.

Additional comments
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