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1. KVL : The sum of the rises of potential around any closed circuit equals the sum of the drops of
poteatial in that circuit.
2. KCL: The sum of the currents entering a junction is equal to the sum of the currents leaving the
junction.
3. Ohm’s law V=1IZ MUV
. 1 1 .
4. Impedance in parallel : —= > ? vive )
1 i
5. Impedance in serics @ Z, = ‘Z Z, wvn €
6. Impedance (Z) = Resistmce (R) £ j Reactance ( X) we
X, = OL = 2TfL i €
X, = locC = 12| fC o Q)
7. Single phase power triangle
2
- 2 V¢ ]
Apparent power : S g=Vl, =12, = CR MUY Volt-amp
4

Real power

Reactive power :

2

V N .
P, =V,,c080=1R, = —I-;;—: < i wat
¢

v, ,
O, =V,I,sin0=Ptan0=1"X, = }"— MU Var
¢

Q. =P (tan 6, - tan 6,) ‘MUY Var,leading
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8 .Three phase power triangle

Total Apparent power :S§ :.Z Vi, :\/g.‘VLIL :z I;Z¢ MU0 Volt-amp
Total Real power Py ::S Y1, cos0 = «/_’_;VLIL cosé :Z I;R¢ MU watt

Total Reactive power :(), , = Z V,I,sin@ = 3V, I, sing = Z LX, ‘WU Var

ADLU LI wye )
Balance Load : \S :\/3 *Vi, 5 =1
Unbalance Load : V#V,
ABULIINDA ) delta )
Bailance Load : \ a4 N \/3 I

ph

Unbalance Load : V, =
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1 Hp. (1 u59h)

12,000 BTU = | kW= | @uanuiu
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12 Vde TAh, 21Ah, 40Ah, 75 Ah, 100Ah, 200 Ah, 300Ah

24 Vdc 45Ah, 100Ah, 200Ah

48 Vdc 45 Ah, 100Ah, 200Ah
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Capacity Single phase Capacitor at 230 Volts Three phase Capacitor at 400 Volts
kVar Ie Ic
2 8.70 2.9
5 21.74 7.2
10 43.48 14.4
15 65.22 217
20 86.96 28.9
25 108.70 36.1
30 130.43 43.3
35 152.17 50.5
45 195.65 65.0
50 217.39 72.2
60 - 86.6
70 f - 101.0
80 - 115.5
100 - 144.3
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ftem specifies of SUNGOLD PV

Product cede

SOM-250W

SOM-320W

Maximum power(Pmix) 250V 20W
Voltage at Pmax(Vmp) 29 4 356
Currcut at Pmax(hinp) N3 ¥.99
a ()pen::ir::; iv(_;/() ltage(Voce) 371 44.6
Short -circuit current{Is¢) v is .71

Cells Efficiency( %)

P
17 8%

15.44%

The maximum system voltege

1O00VDOLTC)

1000VHCC)

Power temperature coefficiznt

RIETTEA B

‘“43%/,@(:

Voltage temperature coefticiznt

031000

0340, °C

Current temperature coctliciznt

) Rera
.054,°C

0.0300,°C

Output power tolerance =3% L3%
- (ST BN T
45107 45270

NOT

No.of cells and connections

60 {OX A0}

TIOXY

Module dimension

QO 1Hd 054 0mumn

Y924 193074 0nun

Weizhi

18 KRG

HKG

Junction Fiox

Ip 65 Ruted

{p 63 Raed

14
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LEONICS.

APOLLO S-210 series Single Phase Bidirectional Inverter
SPECIFICATIONS

NBT. BT <3t
G OO OME GILUBAIY QS (il ¢ EW N0

1801 ORI
10 140 EL Ee00T N DHBAS TH1 DHSAS 1700K7

LEO ELECTRONICS CO.,LTD.

27, 29 Soi Bangna-Trad Rd 34, Bangna, Bangna, Bangkok 10260 THAILAND
Phene. 0-2746-8500, 0-27468708 Fax. 0-2746-8712 e-mai : RNE@leonics.com

= www.leonics.com »

MODEL S-Z‘lOA S-Z“A 8-2118 8-2123 5-2133 5-2155 5-2135 5-2‘!1C 5-2130 8-215C S—ﬂ@c S217C S218C S-219¢C
R S-Z13BMM S-215BAM S-216BMM S21IC/RN S-213CRM S:216CRM $-2160MAM L S-JIACARM S-219CAM
INPUT
Kwerler mode. Nominal voltage 12vde | 24 Vdc 48Vde
G Voltage range 10.5 - 14.5 Vde ' 21-29 Vde 40 - 58 Vdc
" Nominali voltage 220 Vac
. Voltage range 176 - 265 Vac
... Frequency 50/60 Hz +3%
AU Gepweail. | Recommened powerraing 125KVA | 1.25KVA | 2KVA | 3KVA | 4KVA | 6KVA | 75KVA | 2KVA | 4KVA | 6KVA | 75KVA | 11KVA | 14kVA | 19KkW
OUTPUT
mm "~ Power continuous 150 VA/ 300VA/ | 500 VA/ 800 VA/ 1 1kVA/ 1.5kVA/ 2kVA/ 500 VA/ 1 kVA/ 1.5KVA/ | ZKVA/ 2.7 kKVA/ 35kVA/ | S5kVA
’ (Pf.=1) 150W l 300 W l 500 W ‘ 800 W i 1 kW ' 1.5kW I 2kW 500 W b kW t 1.5 kW l ; 2kW l 27 "W, ‘ ‘3.5 kW SKW
Max. surger power 200%
Voltage 220 Vac £ 1%
- Frequency ' 50 /60 Hz £ 0.1% (crystal controly
Wave form Pure sine wave
 Total harmonic distortion <3%
Nominal voltage 12 Vde 24 Vde 48 Vde
o Charging current 7A | T14A | 12Aa | 20A | 24A | 30A 40A | 8A | 12A | 18A | 24A | 32A | 38A | 52A
SYSTEM
% L iMgleney >80% | >82% l > 85% | > 90% | >95%
RE ' Over current, overload over temperature, short circuit, over DC voltage under voltage
INDICATOR
tep- T Status, Battery Levsl, Load Lavel, Overioad, Battery Level, Low Battery, Fault, Over Temperature, Charger Status, Inverter Status
l - L Overload, Fauit
160 ook v With data logging Option (inverter (voltags, current, frequency), Battery {voltage, current), Load (voltage, current))
m»ﬁm . Buzzer Low battery, over load, short circuit, over temperature
ENVIRONMENT
0-45°C
WM ' 0-95% (non - condensing)
CONFORMANCE/
regulation  Satety regulation AS 3100
SPHYSICAL
Dimprsion | Wall hount 18.2x38x121 | 26x36x 16 29x515x225 ] 26x36x 18 | 29x51.5x22.5 ! 58 x 35.4 x 21.8 -
Rack mount - | 482x22x50 | 482x14x50 | 4B2x22x50 - 149.3x31x47.5 -
Tower - 60x86.5x46
Wall mount 8 [ 85 | 185 | 205 205 27 27 185 205 | 26 27 405 405 -
. Rack mount - 1 24 { 28 I 29 ‘ 23 ! 25 j 28 J 29 l - 40.5
> Tower ’ - 90
Continuous product deve!: is gur . In that mannes. the ebove spacifications may be changed without prior notice.
Authorized Distributor Authorized Dealer

P.LEN.BRO.INV.DIY Rev.21.10/2017



