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1 PICTURES

Front view 1 (SOFAR 2700TL-G3, SOFAR 3000TL-G3, SOFAR 3300TL-G3)
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Back view 1 (SOFAR 2700TL-G3, SOFAR 3000TL-G3, SOFAR 3300TL-G3)
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Front view 2 (SOFAR 1100TL-G3. SOFAR 1600TL-G3. SOFAR 2200TL-G3)

Back view 2 (SOFAR 1100TL-G3. SOFAR 1600TL-G3. SOFAR 2200TL-G3)
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Side View (SOFAR 2700TL-G3, SOFAR 3000TL-G3, SOFAR 3300TL-G3)

Side View (SOFAR 1100TL-G3. SOFAR 1600TL-G3. SOFAR 2200TL-G3)
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Internal view of enclosure (SOFAR 2700TL-G3., SOFAR 3000TL-G3, SOFAR 3300TL-G3)

~

1 )“":f M“’lih ,7
X N

\
(

7S
A ( ! Wy

L 9 'S Y E T
¢ A 11

6 8 L 9 S vVE T 1OV
07 kb

2N £
71 SN ST VR S

Internal view of enclosure (SOFAR 1100TL-G3. SOFAR 1600TL-G3. SOFAR 2200TL-G3)
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Front side of main board 1 (SOFAR 2700TL-G3, SOFAR 3000TL-G3. SOFAR 3300TL-G3)
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Front side of main board 2 (SOFAR 1100TL-G3. SOFAR 1600TL-G3. SOFAR 2200TL-G3)
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Back side of main board (SOFAR 1100TL-G3. SOFAR 1600TL-G3. SOFAR 2200TL-G3)
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Front side of Control board
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Front view of RS 232 board

]
=

=

Il

Back view of RS 232 board

oy

<=
E

e
1yl —




Attachment |

Page 10 of 13
Report N° 2219 /0185 -A-E1

IEC 61727:2004

Connection interface

Wi-Fi/GPRS/E
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Software Number (SOFAR 2700TL-G3, SOFAR 3000TL-G3, SOFAR 3300TL-G3)

Software Number (SOFAR 1100TL-G3. SOFAR 1600TL-G3. SOFAR 2200TL-G3)

2. Serial Number

CARESOZTEAPQZ0
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Software version
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ELECTRICAL SCHEMES
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1 TESTING CIRCUIT

Waveform | _
monitor |
=
| |§
I =
|
DC power | Yoo {pc EUT Feur feutr W + Iac AC power
sOUrce (inverter) -~ - soUrce
(PV) Poc Pgut  Qrurt ST pac Oac (urility)
by

\. 52

AC loads

I

Current and voltage clamps have been connected to the inverter input/output for all the tests.

All the tests and checks have been performed in accordance with the reference standard under testing.




Attachment Il

SGS Page 30f 4
Report N° 2219/0185 -A-E1
IEC 61727:2004
2 TESTING EQUIPMENT
. . . . Equipment
Fro No. Equipment Model No. Equipment Calibration calibration due
m Name No. Date
date
1 Digital psos014A | MY290702 1 5019.02-13 | 2020-02-12
oscilloscope 66
2 Voltage S1-9110 111541 | 2019-02-13 | 2020-02-12
probe
3 Voltage S1-9110 152627 | 2019-02-13 | 2020-02-12
probe
4 Voltage S1-9110 111134 | 2019-02-13 | 2020-02-12
probe
Power
5| ° analyzer WT3000 91N610888 | 2019-02-13 | 2020-02-12
o
21 6 %”rgsgt 11000s 29503223 | 2019-02-13 | 2020-02-12
©
I %”rgsgt i1000s 30413448 | 2019-02-13 | 2020-02-12
8 Current CP5150 C15015000 | 5419.02-13 | 2020-02-12
probe 8
Temperature
9 | & Humidity TH101B 201238245 2019-02-13 | 2020-02-12
meter
Temperature
10 | &Humidity | HGTP -225R HGl§f308 2019-02-13 | 2020-02-12
Chamber
D | 11 | TUERMS by e /080C | GZEO12-53 | 2019-02-26 | 2020-02-25
5 Multimeter
ltems Specifications

1) PV array simulator

a) Voltage range

0 —1000Vdc ( 0.01V step)

b) Current range

0 — 40A ( 0.01A step)

2) AC power source

a) Output wiring

Three phase

b) Output capacity 30KVA

c¢) Output voltage 10-300Vrms
d) Output frequency 45-65Hz

e) Voltage stability + 100ppm/C
f) Output voltage distortion 0.05% max.

3) Digital meter

a) Voltage range

0 -1000Vvdc, 0 — 600Vrms

b) Current range

0-30A
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c¢) Frequency range ( accuracy)

0.2%

d) Measurement items

Voltage (V)  Current (A)
(W)

Reactive power (Var)
Volt-ampere (VA)
Power factor (PF)

Active power

Frequency (Hz)
Electric energy (Wh)
4) Waveform recorder
a) Sampling speed 1M/s

b) Recording device

Memory record and USB reading

¢) Time accuracy

+ 500ppm

5) AC load

a) Resistive load

Maximum voltage: 300Vrms
Current range: 0 — 100A
Capacity: 30KW

b) Inductive load

Maximum voltage: 300Vrms
Current range: 0 — 100A
Capacity: 30KVA

c¢) Capacitive load

Maximum voltage: 300Vrms
Current range: 0 — 100A
Capacity: 30KVA

3 MEASUREMENT UNCERTAINTY

Magnitude Uncertainty
Voltage measurement +1.5%
Current measurement +2.0%
Freguency measurement 0.2 %
Time measurement 0.2 %
Power measurement +25%
Phase Angle t1°
Temperature +3°C

Notel: Measurements uncertainties showed in this table are maximum allowable uncertainties.
The measurement uncertainties associated with other parameters measured during the tests

are in the laboratory at disposal of the petitioner.

Note2: Where the standard requires lower uncertainties that those in this table. Most restrictive

uncertainty has been considered.
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Flickers

The measurements of voltage fluctuations have been measured at 33 %, 66% and 100 % of the
nominal power value of the inverter.

As it can be seen in the next screenshots, this test has two steps:
1.Starting operation
2.Stopping operation

The values took of Dmax of the two steps.

Starting operation and Stopping operation

33% Pn

Flicker Mode Uover:= = m = YOHOGAWA ¥
Iover: = m m m Flicker :Complete 0:20:00
Count 2x2
Interval 10m00s~10m00s
Element 1
volt Range 300v-50Hz Element1 Judgement: Pass
un (set) 230.000 v Total Judgement: Pass
Freq(Uu1) 49.999 Hz (Element1)
dclz] dma=x[+1 d(tIlms] Pst Plt
Limit 3.30 4.00 500 1.00 0.65
3.3002) HN:12
No. 1 0D.10 Pass 0D.10 Pass 0 Pass 0.07 Pass
2 0D.30 Pass 0.34 Pass 0 Pass 0.08 Pass
Resul Pass Pass Pass Pass 0.04 Pass
uUpdate 600 2019-04-25 14:11:16
66% Pn
Flicker Mode Uover:im = m m TOMOGAWA
Iover = = m m Flicker :Complete 0:20:00
Count 2,2
Interval 10m00s~10m00s
Element 1
volt Range 300v-50Hz Element1 Judgement: Pass
Un (S5et) 230.000 v Total Judgement: Pass
Freg(u1l 50.000 Hz (Element1)
dcl:] dmax[:>:]1 d(tI[ms] Pst P11t
Limit 3.30 4.00 500 1.00 0.65
3.3002) H:12
No. 1 0.07 Pass 0.10 Pass 0 Pass 0.07 Pass
2 0.11 Pass 0.12 Pass 0 Pass 0.07 Pass
Result] Pass Pass Pass Pass 0.04 Pass
Update 600 20190425 13:50:00
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100% Pn

Flicker Mode

Uover -= = m m

I1 30A

YOKOGAWA 4

Iover = = = m Flicker:Complete 0:20:00
Count 2-2
Interval 10m00s~10m00s
Element 1
vYolt Range 300v-50Hz Element1 Judgement: Pass
Un (Set) 230.000 v Total Judgement: Pass
Freg(u1) 49.999 H=z (Element1)
dcl1 dmax 1 d(t)lms] Pst P11t
Limit 3-30 4.00 500 1-00 0.65
3.3002) N:i12
HNo. 1 0.09 Pass 0.10 Pass 0 Pass 0.07 Pass
z 0.48 Pass 0.54 Pass 0 Pass 0.10 Pass
Resul i Pass Pass Pass Pass 0.05 Pass
Update 600 2019-04-25 11:16:59

As it can be seen in the next screenshots is running operation. The values took of Pst and Plt
are the most unfavorable of the twelve steps.

Running operation

33% Pn

Flicker Mod

e

Uower == = = m

YOKOGAWN 4

Iover:= = m m Flicker :Complete Z2:00:00
Count 12-12
Interval 10m00s~10m00s
Element 1
volt Range 300w 50H=z Element1 Judgement: Pass
un (Set? 230.000 v Total Judgyement: Pass
Freqtu1d 50.000 Hz (Element1)
declx1 dmax[+1 d(t)Lms] Pst Plt
Limit 3.30 4.00 500 1.00 0.65
3.300) N:12

Ho 1 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

2 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

3 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

4 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

S 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

[ 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

K 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

g 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

9 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

10 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

11 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass

12 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
Resul i Pass Pass Pass Pass 0.07 Pass

Update 3600 2019-04-25 13:27:59

~
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66% Pn

Flicker Mode

Uowver = = = m
TOoOver -= m = =

Flicker :Complete 2:

YOKOGAWN 4
00:00

Count 1212
Interval 10m00s~10m00s
Element 1
volt Range 300v~-50Hz Element1 Judgement: Pass
Un (Set) 230.000 v Total Judgement: Pass
Fregq(u1l 50.000 Hz CElement1)
dcl1 dmax[+1 dCt)Ims1 Pst Plt
Limit 3.30 4 .00 500 1.00 0.65
3.300:2 HN:12
Mo 1 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
2 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
3 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
4 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
a9 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
6 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
7 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
8 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
9 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
10 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
11 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
12 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
Result] Pass Pass Pass Pass 0.-07 Pass
Update 3600 20190425 18:19:10

100% Pn

Flicker Mode

Uover = = m m

Jover = = = m

Flicker Complete 2:

YOHOGAWL 4
00:00

Count 1212
Interval 10m00s~10m00s
Element 1
volt Range J00v-50Hz Element1l Judgement: Pass
uUn (Set) 230.000 v Total Judgement: Pass
Fregq{u1l 49.999 H=z (Element1)
dcl1] dmax[>1 d(tI)Ims] Pst Plt
Limit 3.30 4 .00 500 1.00 0.65
3.3000 N:12
Ho 1 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
2 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
3 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
4 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
3 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
6 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
7 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
i 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
9 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
10 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
11 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
12 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
Resul Pass Pass Pass Pass 0.07 Pass
Update 3600 2019-04-25 16:16:56
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Direct current injection

DCI

Idc (A)

0.150
0.140
0.150
0.1z20
0.110
0.100
0.050
0.080
0.070
0.060
0.050
0.040
0.050
0.020
0.010

-0.010
-0.020
-0.030
-0.040
-0.050
-0.060
-0.070
-0.0B0
-0.090
-0.100
-0.110
-0.120
-0.130
-0.140
-0.150

Direct current injection

1.z00
1.160

1.1z0
1.080
1.040
1.000

Idc_Phase A = Limited_H LUmited L ———Power(p.u}

0.960
0.920
0.880
0.840
0.800
0.760
o0.7z0
0.680
0.6540
0.500
0.560
0.520
0.480
0.240
0.400
0.360
0.320
0.280
0.240
0.zo00
0.160
0.1z0
0.080
0.040
0.000

Power (p.u.)
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Harmonics and waveform distortion
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Power factor

1150 1.200
1100 1150
1050 1.100
1.000 r— 1 050
__ osso ! 1.000
S ose0 0.850
2 osso 0.800
© osw 0.850
% 0.750 0.800
2 o700 0.750
g 0.650 0.700
E 0.600 0.650
2 osw LE
- 0500 0.550
S oaso 0.500
o 0400 0.450
% 0.350 0.400
o o300 0.350
Y oo 0.300
E DADD e—t—————— 0.250
<L s 0.200
0.100 0.150
0.050 < 1 | 1 L 1 0.100
0.000 0.050
os0 0.000

SR RRIRBRBREANRIZIREEAINRANARANEAIASAUREETI53I38E4882

520
530
540
550
360
570
580
580
600
810
s20
630

Time (s)

—prtive Power[p.u] — =———Reactive Powerpu] —=——PF
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Under-and over-voltage trip settings and reconnection test

50 %Vn £V <85 %Vn (setting at 195V)

Trip Value
Voltage Trip

1.2 055

1.16 053

117 e i P - o - e = r r 051

108 | D45

109 oaT

1 i 045

D46 ] 043

052 1 [0 5

.88 | Das

o I e T A A A A A far

0.8 0as

076 0.33
= o072 [ ET
- 0O.68 0.2g :!
— 054 ny &
U pg L5 o
@ 0.56 0.23 %
= sz 0.2 Fe!
:E 0.08 0IF o

033 oay

0.4 0Aas

0.36 0a3

0.32 012

0.28 [l -]

0.23 ooT

o2 ooG

016 o3

n.12 | e e e e e e e e e e e e e e e e 0.0l

o.08 0.00

0.09 0.03

o 0.05

LR A R R FE LY FEEFEFY EFEPFEFFETEFTFFE
Time(s)
——Volge_Phase Alp.uj ——Pawer (pa.]
Disconnection Time

~%Z- Agilent Technologies FRI MAY 03 15:19:56 2019

+ Mode +» Source X Y 2y X1 4D X2 4D %1 %2

Manual 2 v -3.06900s -1.45400s
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50 % < V < 85 %(setting at 155V)

Voltage Trip
12 5
1.16 1
112 | S
1.08 i | L]
1.04 1 a7
S A A " | a5
96 | 43
.82 | #
0.88 L]
.84 | ar
08 a5
—~ 0.7 | 33
5 6 £
L L 3 =
e 0.564 a7 G
[+ 1] =
0E 5
oo u
m D056 33 g
= 052 LR
:E 0.48 L
.44 pa7
0.4 .15
36 .13
.32 [L581
.28 [
.24 0.o7
0.2 .05
0.16 .03
e I I I O Y | e e e e S S S S S S S S s ol
0.08 0.00
0.04 0.03
o 0.05
qqqqqqqqqqqqqqqqqqqqqqqqqqqqq
daddAYIAARTIIAA - N MR- R R B - R e i R B [ R i
Time(s)

——Volge_Fhase Afp.uj ——FPower (pu.]

Disconnection Time

FRI MAY 03 16:43:43 2019

+> Mode
Manual

+ Source
2




| Attachment IlI
SGS Page 10 of 21
1 Report N° 2219/0185 -A-E1

IEC 61727:2004

50 %Vn £V < 85 %Vn (setting at 117V)

Trip Value
Voltage Trip
5
a
SIS ; 5
| p—— A
| a7
|1 -
1t/
o Ly 43
o | 2
o | ELY
o ar
| 35
— O EE]
5 0 a1 "':';'
g 1 m =
= o 7 &
o 5 =
%n. | 7 %
= o 031
L= Das ,;E
=
0. par
D15
n13
na1
i
ooT
| oos
| oA
| e e e e e DI;D;_
0.0
o 0.05
S TEERE T EERE L R T EE A EEE T EFEPFEFEFEFFEFEEELFTFEL
Time(s)
e ase Afp.u) ——Power (pu)

Disconnection Time
FRI MAY 03 16:55:16 2019

(bt e o e (" ECELLULLPLEELEFLE LELLUUULLLELLLLERLLLLL FLLCEELLLLLLLLELE L LLELEFEELETGLLLLLLLELE FLELLLLELCLLLELLLLLLLLLL

’ !HHrHHWHHIHHHr'HHHIHHHW!HHIH'HIHHH e
f e

X1 D X2
-3.88200s -2.21400s
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V < 50%Vn(setting at 114V)

Trip Value

Voltage Trip

12 D55

1.1B D53

112 - - — ——r 05!

1.08 | DA%

104 | nar

3 e L UL L L L L LT LT s

096 | a3

82 [}

0.88 D3g

o84 0ar

0.8 035
e, IL7E: 033
3 072 03 _

.68 0Las
& .64 [ iy ;’
% 0.6 035 "-:"
@ 056 023 @
£ ns2 o 2
:__2 0.a8 -———-""-"—"""""—"-"—"—""-"—"-"-"—"—"—— o O

oad AT e

0.4 [ &L

.36 na3

0.32 [LE 5

028 oS

024 oo

0.2 005

.16 | 0.03

012 II_ ............................... oo

0,08 .01

00 0.03

o 0.05
L= B A I R B R R B A B B T A s B T T T B A T R L I I B B B s B T T I =
oooo Lol B Bl LR ) M oA o w w W W L - = L) mmom >
Time(s)
volage_Phase Afp.u) ——Power (pu.]
Disconnection Time
- Agilent Technologies FRI MAY 03 17:06:23 2019

AX = 41.00000000ms

«5 Mode -+ Source X Y <y Xl > X2

'S
Manual 2 v -3.01600s -2 975005 X1 X2




| Attachment Il
S! ;S Page 12 of 21
Report N° 2219/0185 -A-E1

IEC 61727:2004

Under voltage Reconnection

UV Reconnection

L8 LO7

Loa 103

L0 - 098

096 rl [ .a"' nss

0:82 t I_." 0.52

088 | / 087

.84 1T i el

.80 ¥ n7s

0.76 ."'l 0.95

.72 1 ! nrs

- DET
S osa /! o
a u.su / nss =
_ / [ =
@ 056 ln"l et =
Bl g5z ! B T}
m ] ner 2
A 048 / 0 B
:g mas 7 nam O

.40 { s

.36 i na

0.32 ’." 027

0.28 _,- i

0.23 019

.20 015

0.16 i 11

012 o7

m08 | f 0.03

004 .00

000 0.05

SRR BE R R IR A E RN BB E A2 EEHEEE
Time(s)
volmge_Phase Ajp.uj ——Power (pu.]

~i%- Agilent Technologies SAT MAY 04 08:32:29 2019

[AX = 78.80000000000s [T/AX =12.690mHz [AY(Z2) = 0.0A

+> Mode «» Source X Y «» X 4+ X2 4D %1 %2
Manual 2 v -155.400s -76.6000s
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110 %Vn <V < 135 %Vn(setting at 255V)

Trip value
Voltage Trip

1.14 DEL
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110 %Vn < V < 135 %Vn(setting at 282V)

Trip value
Voltage Trip
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IEC 61727:2004

110 %Vn <V < 135 %Vn(setting at 309V)

Trip value

Voltage Trip
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135%Vn = V(setting at 312)

Trip value

Voltage Trip

16 055

1.56 053

152 e m—— s e B S B S e s # L o5

1.48 D45

1.43 0.47

1.4 0.45

LIE | e —_————— = 0.43

132 r 04

1.28 039

1.24 037

12 035
o L1B 0.33
5 L2 L E! ":':“
& L n =
< 1.04 nzy O
7 I s T
M 0396 0 3
X sz 02 a
:E .88 DI A

0.84 017

0.8 o5

0.76 013

072 [

.58 008

0.64 ooy

0.6 006

0.56 og

0.52 oL

.28 | 0.0

.43 0.09

0.4 005

L R A R N e T L L - L
odaoo ELRr I A M oo o of whoa A oen [T T | L wowl a0 momom
Time(s)
Voltage_Phase Afp.uy ——Pawer (pu.)
Disconnection Time
- Agilent Technologies SAT MAY 04 10:19:562 2019

AX = 2.70000000ms [T/AX =370.37Hz [A¥2) =0.0A

«> Mode + > Source X Y > X1 @y X2 D %1 %2

Manual 2 v -2.81890s -2.81620s




Attachment Il
Report N° 2219/0185 -A-E1

Page 17 of 21

IEC 61727:2004

Over voltage reconnection

OV Reconnection
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Over/under frequency trip settings and reconnection test

Under frequency
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Frequency Trip
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Frequency Reconnection
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Over frequency

Trip value
Frequency Trip
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Over frequency reconnection

Frequency Reconnection
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