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Druhy pripojeni elektrické akumulace



Druhy pripojeni akumulace
DC coupling

Ménic stejnosmérného
FV generator proudu Spottebic AC

Elektromér
_) solarniho
W
I
e

Obousmérny
elektromér Verejna sit

Reguldtor nabijeni Bateriovd banka

Vyhody: vysSi ucinnost odbérem primo na DC Casti fotovoltaiky
Nevyhody: akumulator musi byt umistén co nejblize stfidaci, jinak velké kabelové ztraty



Druhy pripojeni akumulace
AC coupling

Spotfebic AC

Elektromér solarniho

FV generator vynosu Obousmérny elektromér Verejnd sit

Stridac s funkci requlace nabijeni Bateriova banka
Vyhody: moznost umisténi akumulatoru kdekoliv, nezavisle na umisténi stfidace

Nevyhody: v porovnani s DC couplingem vyssi ztraty (cca + 4-5%)



ReSeni akumulace se symetrickymi
stridaci



/ Perfect Welding / Solar Energy / Perfect Charging @
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/ Perfect Welding / Solar Energy / Perfect Charging @
MAXIMALIZOVANA SOBESTACNOST

/ Vlastni spotreba + nabijeni baterie

/ vice energie nezli je potreba




/ Perfect Welding / Solar Energy / Perfect Charging @
MAXIMALIZOVANA SOBESTACNOST

/ Napajeni z FV a baterie

FV dodava méné energie nez je
potreba




/ Perfect Welding / Solar Energy / Perfect Charging @
MAXIMALIZOVANA SOBESTACNOST

/ Napajeni z baterie
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/ Perfect Welding / Solar Energy / Perfect Charging @
MAXIMALIZOVANA SOBESTACNOST

/ Napajeni z baterie a ze sité
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/ Perfect Welding / Solar Energy / Perfect Charging @
MAXIMALIZOVANA SOBESTACNOST

/ Napajeni pouze ze sité
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/ Perfect Welding / Solar Energy / Perfect Charging @

SOBESTACNOST S AC COUPLING
{

/ Pfidany externi zdroj _AS
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/ Baterie je nabijenaz FV a
¥ externiho zdroje




/ Perfect Welding / Solar Energy / Perfect Charging @
SERVISNi A UDRZOVACI NABIJENI

/ Napajeni ze sité

/ Baterie je nabijena ze sité napr. pro
back-up maod, udrzovaci nabiti, servis.




{ Perfect Welding / Solar Energy / Perfect Charging @
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3-FAZOVE NAPAJENI: FYZICKY VS. EKONOMICKY

/ Symo Hybrid napaji vykonové vSechny faze symetricky. Takto suma vSech fazi
vybalancuje spotfebu na vSech fazich, coz odpovida praxi méreni DS.

/ Technicky toto chovani vede k faktu, Ze stale muze byt pretok energie (napr. L1) a na
ostatnich spotreba (napfr. L2).

1. SPOTREBA ENERGIE JE ZASADNE NESYMETRICKA

2. SYMETRICKA VYROBA VE STRIDACI VYVOLAVA NESOUMERNE
ZATIZENI FAZI

3. VZNIK PRETOKU DO SITE NA NEJMENE ZATIZENE FAZI

4. VYVOLAVA NEDOSTATEK ENERGIE NA VICE ZATIZENYCH FAZi



[/ Perfect Welding / Solar Energy / Perfect Charging @

SHEFTENG THE LEMITS

1 kW . \M
T KWV - | = W
1T KW R ;.? : E‘.
1 kW
500 W
.é Ty Realny tok energie
_ I _ I L1 0OW
L2: 0,5 kW pretok

L3: 0,5 kW spotreba

Meéreni elektroméru: 0 W

/
/
/
/ Vlastni spotreba: 100%

Neplati v Ceské republice: pretoky L2 jsou nevyznamné
. ohodnoceny a fazi L3 je treba dokoupit!! — neekonomické reseni



3 fazovy symetricky stridac

Trifazovy FVS bez
regulatoru

Energeticky vysledek se stfidacdem se
symetrickym vystupem

Prebytekvykonu1400W z L, a L,
Nakup elektriny 500 W do L,

Energeticky vysledek se stfidadem s
asymetrickym vystupem

Stridac¢ za pomoci zpétné vazby, ktera
je vytvorena méricimi transformatory
proudu snima aktualni velikost proudu
(vykonu) a reaguje tak na ménici se
zatézZ spotrebicl

Virtualni nula na vystupu
Vykon stridace a FVS neni plné vyuzit!
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SYMO FRONIUS
P=3000 W |I|

XXX —symetricky stridac
(XXX) — asymetricky stridac
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22100 W

l 1400 W do sit&, 500 W ze sité]



SYMO FRONIUS

Vysledek trifazového systéemu bez
regulatoru — symetricky stridac

Prebytek vykonu 1400 W z L, a L,
Nakup elektriny 500 W do L,

=>>> ekonomické znehodnoceni vyrobené
elektriny u distribucni sazby D02 o0 63 %

Tedy vyuziti elektriny je pouze 37 %!!!



3 fazovy asymetricky stridac

Reseni akumulace
s asymetrickymi stridaci



3 fazovy asymetricky stridac

* InfiniSolar e Growatt SPH

* SOLAX X3 G4 * WATTSonic WTS

e IMEON 9.12 * Deye SUN SGO4LP3
« AERS HES 6/10 * ENERGIZER Force

e Goodwe ET  SOFAR Solar HYD

e SOLINTEG MHT

* Fronius GEN24 a GEN24Plus
e Solaredge Home Hub SEXX
* EMALDO Power Core Al

* RCT Power
* Sungrow SH
* Sunways STH



InfiniSolar 10kW, 15kW

Hybridni ménic

PV panely Rozvadéc

Verejna sit
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InfiniSolar 10kW, 15kW

Grid
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To Main
Family Load
3 vnitfni nezavislé jednofazové stridace Battery —
Vyhoda:  &asteénd nezavislost na poruse jedné HW &asti To Urgent -

Nevyhoda: vice HW, drazsi a slozitéjsi reSeni Load



\

Vliv instalovaného vykonu na
ucinnost stridace, nedoporucuje se
vykon pod 80 % jmenovitého

\

InfiniSolar 10kW

Vlastni spotreba stridace v pribéhu
zimnich mésicl. Spotreba prevysuje
vyrobu pfi poddimenzovani stridace!

~

J

[] Y 4 e []
\Vykonu. y technicka speC|f|kace .

MODEL 10KW AC VSTUP
JMENOVITY VYKON 10 000 W Startovaci AC napéti 120-140 VAC pro fazi
VSTUP PV Restartovaci napéti 180 VAC pro fazi

— - Akceptovatelny rozsah vstupniho napéti 170-280 VAC pro fazi
MaXIma!n! DC Y,y!«)n 14850 W Jmenovita frekvence 50 Hz / 60 Hz
Jmenovité napéti DC 720 VDC Vykon AC vstupu 10 00OVA / 10 00OW
Maximalni napéti DC 900 VDC Maximalni vstupni AC proud 25 A
Startovaci napéti / napéti pro zahajeni dodavky proudu 320 VDC / 350 VDC Spickovy vstupni proud _ . 25 A
MPP rozsah napéti 400 DVC - 800 VDC VYSTUP AC Vv BATERI"O_'VEM REZIMU
Maximalni vstupni proud 2x 186 A Jmenovite vystupni napéti 230 VAC (P-N) / 400 VAC (P-P)
Tsc PV (absolutni maximum) 25 A Vystupni frekvence 50 Hz / 60 Hz (automaticka detekce)
Max. zpétny proud do panelll 0A Vystupni signal Cistd sinusovka

SITOVY VYSTUP (AC)

Vystupni vykon

10 OO0OVA/10 O0OW

Jmenovité vystupni napéti 230 VAC (P-N) / 400 VAC (P-P) ﬁ‘é?rt#]ggt' ?E}%lfic) 13 Ag?;z fazi

Rozsah napéti na vystupu 184 - 265 VAC pro fazi BATERIE A NABIJEC

Rozsah vystupni frekvence 47,5 - 51,5 Hz nebo Jmenovité DC napé&ti 48 VDC
59,3 -60,5 Hz Maximalni bateriovy vybijeci proud 250 A

Jmenovity vystupni proud 13 A pro fazi Maximalni nabijeci proud 200 A

Spickovy proud / ¢as

17 A pro fazi / 20 ms

OBECNE

Maximalni vystupni chybovy proud / Cas

51 Aprofazi/1ms

ROZMERY A HMOTNOST

Maximalni vystupni nadproudova ochrana

51 A pro fazi

Rozméry H x S x V (mm)

622 x 500 x 167,2

Rozsah vykonového faktoru

0,9 integracni - 0,9 derivacni

Vaha netto (kg)

45
ROZHRANI
Komunikacni port RS-232/USB
Inteligentni slot Volitelné SNMP, Modbus a AS-400
karty

PROSTREDI
Trida ochrany I
Kryti 1P20
Vihkost 0 — 90% relativni vihkost (bez

kondenzace)
Provozni teplota 0 - 40°C
Vyska 0 — 1000m*

* PFi vySce nad 1000m omezeni vykonu

1% na kazdych 100m.



SOLAX X3-HYBRID G4 HV: 5 az 15kW

Veétsi teplotni rozsah od -30°C do 50°C

Vétsi rozsah asymetrie az 150% jmenovitého vykonu (max. do 10 kW)
Mensi regulacni pretoky 8-14 W pfi rezimu ,,nulovych pretokd”
Prepinaci ¢as do BACKUP rezimu < 10 ms

Zprovozneéni a pripojeni do sité i bez ,,aktivniho” fotovoltaického zdroje
Reléové kontakty na rizeni spotrebici —ae— =g

MAXIMALNI VYKONOVE ZATIZENI JEDNOTLIVYCH MPPT SOLAX G4

SOLAX

Model Vstup A) Limit MPPT1 (W) Vstup B) Limit MPPT2 (W) Model VstupA) imitMPPT1(W)  VstupB) Limit MPPT2 (W)
X1-Hybrid 3.0kW G4 2250 250 X3-Hybrid 5.0kw G4 4000 4000
X1-Hybrid 3.7kW G4 2750 2750 X3-Hybrid 6.0kw G4 5000 5000
X1-Hybrid 5.0kW G4 3750 3750 X3-Hybrid 8.0kw G4 7000 5000
X1-Hybrid 6.0kW G4 4500 4500 | X3-Hybrid 10.0kw G4 9000 6000
X1-Hybrid 7.5kW G4 5000 5000 | X3-Hybrid 12.0kw G4 11000 7000

| X3-Hybrid 15.0kW G& 11000 7000




Public grid
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IMEON 9.12

Nominal output power:

GRID (ON-GRID & OFF-GRID)

IMEON 3.6 IMEON 9.12
3000 W 9000 W

AC voltage (input & output): 230 Vac (£15 %) / 50 - 60Hz (¢5Hz) | ~/N/PE -230/400 (\Eﬂ{:}m %)/50 - 60Hz
MNominal output current: 13 A 13 A/ phase
Maximum output current (3sec): 25A 17,5 A/ phase

Grid feed:

Programmable (yes default value)

Priority of energy sources

Programmable (PV / Storage [ Grid

Maximum PV input power: Up to 4000 Wc Up to12000 Wc
Start up voltage: 150 V 400V
Number of MPPT 1 2

MPP voltage range: 120V — 480V 380V — 750V
Maximum input current: 18 A 2x 18 A
IscPV* 18 A 2x23 A
Maximum input voltage: 560 V 850V

Maximum efficiency:

BATTERY & CHARGE

DC to AC :>95,5% (84,5% EU)

DC nominal voltage : 48 Vdc

DC range voltage : 42-62 Vdc

Maximum discharge current: 80 A 200 A
Maximum charging current (PV/Grid): 60 A /B0 A 160 A /120 A

Type of batteries:

Gel, AGM (Lithium for manufacturer compatible with IMEON)

Charging curve:

3 phases (Bulk / Absorption / Float)

Battery charge:

Programmable (Thresheld / timeslot via AC Grid)

Battery discharge:
GENERAL

Programmable (2 thresholds according to grid availability)

PT P2 DCINPUT AC OUTPUT

B 586 568650 s

RENEWAEBLE ENERGY

) . i 440 x 580 x170mm 580 x 800 x240 mm / 22.85 x 31.5 x 9.45
Dimensions (w x h x d): 17.32 x 22.83 x 6.69 inch inch
Protective Class (I, Il, or IIl) I |
Protection category: IP 20 IP 20
19 kg 51 kg
<45dBA <55dBA
Consumption : from 20W to 60W from 45W to 150W

TL (transformerless)

] ; Topology:
%ﬁﬁﬁ?ﬁ; l Connectivity:

Wifi 802.11 bigin 2.4 GHz / 2 USB 2/ 1 Ethernet IP
1CANbus/2RS 485/ 1relay 230V /16 A
4 analog inputs: 1 temperature probe — 3 electrical measurements

I > ~ I Conditions of use:
A\

Humidity level: 0% to 90 % without condensation
T°C: -20°C to +50°C, derating power =40°C (15W/°C)

LiN — - % E Compliance:
[#\:888.. 858 =

EN 62109-2 ] EN 62100-1/ EN 62040-1/ DIN V VDE V 0126-1-1 (+VFR2019) / VDE-
AR-N 4105 / EN 50438/ DIN VDE V 0124-100/ Synergrid C10/11 / TF3.2.1/ CEI- 0 21
/RD 1699 (3)

Warranty

10 years ™ | Extension to 20 years (optional)




HES 6/10 AERS
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ENERGETICKA
ZALOHA OBJEKTU

VLASTNI SPOTREBA
Z AKUMULACE

AKUMULACE V
DOBE PREBYTKU

Hlavni vyhody HES 6/10

VYKRYVANI SPICEK
V DOMACNOSTI

SNIZENI HODNOTY
HLAVNIHO JISTICE

PODPORA
ELEKTROMOBILITY




Operating voltage system (input/output), Un

Operating current of the 3f_inverter output connection

Power factor  cos(phi)

Operating voltage range

Rated input frequency (operating range)
Internal supply voltage

External temperature range

Altitude

Humidity

Cover

noise level

Rack:

Design:

Rack size type
Total weight
kg

HESE/10 inverter output:
Mominal voltage Un

QOutput power Pn

Maximum output power Pmax
Nominal output current In

Saolar inputs:

Operating voltage range per PV input: Upy
Maximum voltage at idle:

Number of PV inputs in one MPPT module:
Max_ current per 1 PV input:

Max. power per 1 PV input:

MPPT adaptation efficiency:

MEB battery pack capacity:
Battery type:
Module design (AcuPack)

EURO efficiency:
PV -= AC:
BAT -= AC:

Design type 1:
MNumber of MEB modules:
Installed capacity:

available continuous power from Acu (1 hour)

Total DC voltage of Acu set

Current load Acu set at permanent available power

Time of Acu power availability:

HES 6/10 AERS

TN-5, 3 x 230/400 V AC, 50 Hz

16 A
1-0.95
0.8 Un-1.1Un

50 Hz, (47.5 Hz—51.5 Hz)

24 WDC
0°C to +40 °C
up to 2000 m

85% non-condensing
IP40 with doors closed
medium: approx. 30dB, 50dB in operation

steel and sheet metal rack
600 x 600 x 1912 mm
Type 1: 265 kg, type 2: 330 kg, type 3: 395

3 x 230/400 V, 50 Hz, TN-S

10 kW
13.8 kW (5 min)
145 A/ max. 20 A

300-600 VvV DC
J00v DC

2

20 A

6 KW

99 0% scan period 5 min.

6850 Wh

Meter cabinet

Main switchboard

MEB, LG Chem — maintenance-free
3p8s, BMS01(AERS) assembly

96%
93.5%

2

13.7 kKWh

7.7 kW

approx. 48—-68 W
approx. 120—-160 A
approx. 1 hour

Design type 2:

Number of MEB modules:

Installed capacity:

available continuous power from Acu

Total DC voltage of Acu set

Current load Acu set at permanent available power
Time of Acu power availability:

Synchronisation| | - eyky.J i0 — :
circuits o
o Non-backup 3
e YRR circuits g——————
323400V 50Hz :
ITTT 4 CYAt0z8
:‘BII TNS:
3N 230400V,50H2
INV IPE
10kwW
e Rel "/L
swMPPT] D 1; |
BkW B |12 Lot ™ =R
13 | em - iz
CHA e i
10kW u |V = s
SWB i ;‘ s - T4 q, 1
24V E;j{o q__,,.,f‘ 10
ACU : = e
13,7kWh [l N
27,4kWh | .
41,1kWh d 4@/:“
CYAlDzi i P
PE i e
p— 3l
4
27T 4 kWh
10 KW o000

approx. 48-68 WV
approx. 60—80 A
approx. 2 hours



GoodWe GWS5K-ET — 10K-ET

1. Pro baterie s viastnim jistiéem neni potfeba instalovat externi jistic.

Inverter

GWSKL/G6KL-ET 25;’-\;’400\.’ AC breaker
2. Zapojte CTAna L1, CT B na L2, CT C na L3. a dodrzte sméry CT ,Dim (K) - Sit (L)".

GWSKL/10KL-ET 32A/400V AC breaker LEREEE A
40A/600V household

GWSK/6K5-ET | DC breaker 25A/400V AC breaker loads o L L o
GWEK/LOKET 32A/400V AC breaker V opaéném pfipadé nebude zafizeni pracovat spravné.

PE

L2
? L1

Grid

Power Meter

To Smart Meter

o cTC
Grt—as
S CTA

RIS - ==))

5 AC Breaker Load

To Battery

(3) AC Breaker
(@) AC Breaker

Smart Meter

) DC Breaker

-'I\

-
A

-

S8 S8y
S8y SN '\
PV Strings Battery 1-Phase 3-Phase »
Loads Loads )



GoodWe GWS5K-ET — 10K-ET

When the inverter is working in Back-up mode, neutral and PE on Back-up side are connected together via the
internal relay. And this internal relay will be open when the inverter is working in the Grid-tied mode.

=
4
wn
~+
3,
o
c
e
0
3
U
0
X

L3 | Back-Up
Loads

i RCD

z

Hybrid Inverter |«<—==—-——-—"-—"-—"-—"—————— — — .

Solar
Array [} 7

o JSEERY X IT]

:
-
N
N

V pfipadé ztraty sitového napéti (blackoutu) bude aktivovan

vnitrni stykac stridace, ktery provede novy ,,oddélovaci“ bod l d ) ) ) o
TNC-S. Normal Loads Jaky ochranny prvek na obrazku schazi?

Po obnoveni sitového napéti styka¢ vypina a prerusuje PE-N CSN 33 2000-7-712




GoodWe GWS5K-ET — 10K-ET

Technical Data GWSK-ET | GWG.S5K-ET GWSBK-ET = GW1O0K-ET Output Voltage Range (V) 0~300 Protection
Battery Input Data Mominal Output Fregency (Hz) 50/60 DC Insulation Resistance Detection Integrated
Battery Type Li-lon AC Grid Frequency Range (Hz) 45-65 Residual Current Monitoring Unit Integrated
Mominal battery voltage (V) 500 Morminal Output Current {A) 7.5 8.5 12.0 14.5 Anti-islanding Protection AFDPF + AQDPF **
Battery Voltage Range (V) 180~600 r\iax_ AC Current Output to Utility Grid 8.5 10.8 13.5 16.5 DC Reverse Polarity Protection Integrated
(A) ' ' ) )
Max. Charging Current (A) 25 — ) AC Overcurrent Protection Integrated
- - Max. AC Current From Utility Grid (A) 15.2 19.7 227 227
Max. Discharging Current (A) 25 AC Short Circuit Protection Integrated
Max. Output Fault Current (peak and 45.2
Max charge power (W) 7500 8450 9600 10000 duration) (4) s AC Overvoltage Protection Integrated
Max discharge power (W) 7500 8450 9600 10000 Inrush Current (peak and duration) (A) 45,2us DC Surge Arrester Type 1l
PV String Input Data r\.lrz;tc:;uij;: ?:]tput overcurrent 45,20 AC Surge Arrester Type III
Max. Input Power (W) 7500 9700 12000 15000 i DC Switch Optional
. Output Power Factor ~1 (Adjustable from 0.8 leading to 0.8 laggin
Mominal Input Voltage (V) 620 - el 2 going) Remote Shutdown Integrated
Max. Total Harmonic Distortion <3%
Start-up Voltage (V) 180 General Data
AC Output Data (Back-up)
Max. Input Valtage(V)*1 1000 . Operating Temperature Range (°C) -35~460
MPPT Operating Voltage Range (VI 200~850 Back-up Nominal apparent power (VA) 5000 6500 8000 10000 Relative Hurnidity 0950
. Max. Output Apparent Power (VA) 5000 6500 8000 10000
2"”’7 voltage Range at Nominal 240-850 | 310-850 | 380-850 | 460-850 Max. Operating Altitude (m) <4000
ower (Vi3 - 10000, 13000, 16000, 16500,
Peak Output Apparent Power (VA) GBlsec G0sec Blsec Blsec Cooling Method Nature Convection
Max. Input Current per MPPT (4) 125125 12.5/12.5 125125 125125 g
Max. Short Circuit Current per MPPT 152115 Nominal Output Current (A) 7.5 95 12.0 14.5 User Interface LED & APP
(A} ’ ' Max. Output Current (A) 25 10.8 135 16.5 Communication with BMS*® RS485; CAM
Max. Backfeed Current ta The Array (A) 0 Max. Output Fault Current(peak and 45308 Communication with Meter RS485
Number of MPET 2 duration) (A) !
umoer o - Communication with Portal Wi-Fi
Number of Strings per MPPT 1A Inrush Current{peak and duration) (A) 45,2us Weight (Ka) ”
: Maximum output overcurrent
AC Output Data (On-grid) protection (A) 45,2us Dimension WxHxD (mm) 415 x516 %180
Egﬁ't‘;";'ri’“d':'lf{:;e“t Pawer Qutput to 5000 6500 8000 10000 Nominal Output Voltage (V) 4007320 Noise Emission (dB) <30
Max. Apparent Power Output to Utility cc00 50 4500 1000 Nominal Output Frequency (Hz) 50060 Topology Non-isclated
Grid (VA)" Output THDv (@Linear Load) <3% Night Power Consumption (W) <15
gﬂm:::}l Apparent Power from 10000 13000 15000 Efficiency Ingress Protection Rating IPE6
Max. Efficiency 98.00% 98.20% DC Connector MC4{4~6mm?)
Max. Apparent Power from Utility Grid 10000 13000 15000
[via) Max. Battery to Load Efficiency 497.50% 97.50% AC Connector Feed-Through Terminal Blocks UW10
Noeminal Output Veoltage (V) 4004380, 3L/N/PE Europe Efficiency 97.20% 97.50% Protective class I




GoodWe GWS5K-ET — 10K-ET

Ervironmental Category 4K4H
Storage environments(*C) -40~+85
Pollution Degree 1
Overvoltage Category DCII / AC I
Battery: C

The Decisive Voltage Class (DVC) PV: C

d AC: C

com; A

Mounting method Wall Bracket
Type of electrical supply system Three phase Grid

Certifications & Standards™

VDE-AR-M 4105; VDE 0126-1-1

Grid Regulation EN 50549-1; GO8, G99, G100; CEI 0-21
Safety Regulation [ECE2109-182
ec ENG1000-6-1, EN61000-6-2, ENG1000-6-3, ENG1000-6-

4, EN61000-4-16, ENG1000-4-18, ENG1000-4-29

*1: For 1000V system, Maximum operating voltage is 950V,

*2: According to the local grid regulation.

*3: Can be reached only if PV and battery power is encugh.

*4: For Belgium Max. Output Apparent Power{VA): GWSK-ET is 5000; GW6E.5K-ET is 6500;
GWBK-ET is 8000; GW10K-ET is 10000.

*5: AFDPF: Active Frequency Drift with Positive Feedback, AQDPF: Active § Drift with Positive
Feedback.

*g: CAN communication is configured default. If RS485 communication is used, please replace
the corresponding communication line.

*7: No Back-up Output.

*8: Mot all certifications & standards listed, check the official website for details.




RCT Power Storage DC

B

Némecky vyrobce. Podle
nezavislého vyhodnoceni
dosahuje nejvyssich ucinnosti ve
spojeni s akumulacemi




RCT Power Storage AC
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RCT Power — blokové schéma typ DC
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RCT Power — blokové schéma typ AC

Inverter from
other manufacturers

Power Storage AC Power Battery
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O 100% asymetricky vystup
O Siroké rozpéti baterii od 150-600V
O UPS funkce, pfepinaci ¢as do 20ms

Sungrow SH 5.0—-10R
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Sungrow SH 5.0 -10 RT

Type designation

SHS5.0RT SH6.0RT SH8.0RT SHIORT

Max. PV input power 6600 W 8000 W 10600 W 13300 W

Max. PV input voltage 100 vV oo v oo vV noo v
Startup voltage 180 250 250 250
Nominal input voltage 600 vV e0o VvV 600V 600V

MPP voltage range 150 V-1000 V 200V-1000 V 200V-1000 V 200 V-1000 V
MPP voltage range for nominal power 210 V-850 V 250 V-850 V 330 Vv-850V 280 V-850V
No. of MPPTs 2

Max. number of PV strings per MPPT 1/1 1/1 1/1 1/2

Max. PV input current 25 A (125 A /125 A) 25A (125 A /125 A) 25A (I25A/125A)  375A(125A/25A)
Max. current for input connector 16 A

Short-circuit current of PV input

AC Input and Output

322A(16 A/16 A) 22A(16 A/16 A) 32A (16 A/16 A) 48 A(6A[/32A)

Max. AC apparent power 5000 VA 000 VA 8000 VA 10000 VA
Nominal AC ouput current 73 A 8.7 A 1.6 A 145 A
Max. AC output current 8.5 A 10 A 135 A 17 A

Nominal AC voltage

3/N/PE, 220 /380 V: 230 / 400 V; 240 [/ 415V

AC voltage range

270-480 Vac (this may vary with grid standards)

Nominal grid frequency

50 Hz / 60 Hz, 45-55 Hz

Crid frequency range

55-65 Hz (this may vary with grid standards)

THD

<3 % (of nominal power)

DC current injection

<0.5 % (of nominal current)

Power factor

=099 at default value at nominal power
(adj. 0.8 overexcited / leading o 0.8 underexcited / lagging)




o

Battery type

Sungrow SH 5.0 -10 RT

Li-ion battery

Battery voltage 150 V—-600 V
Max charge / discharge current 25 A /25 A
Max charge / discharge power 6600 W 8000 W 10600 W 10600 W

Max. efficiency / European efficiency 98.0% / 97.2% 98.2% / 97.5% 98.4% [/ 97.9% 98.4% / 97.9%
Max. charge / discharge efficiency 98.5%

Isolation method (solar) / (battery) Transformerless / Transformerless

Ingress protection rating IPG5

Operating ambient temperature range -25 °C- 60 °C (=45 °C derating)

Allowable relative humidity range 0%~100%

Cooling method

Natural convection

Max. operating altitude

4000m (>2000m derating)

Display

LED, Graphic LCD (Optional)

Communication

RS485, Wi-Fi, Ethernet, 1 * Digital Output, 4 * Digital Input

DC connection type

MC4 (PV) / Sunclix (Battery)

AC connection type

Plug and play connector

Compliance

12, EN 62477-1, VDEO126-1-1/ 4105, CEIl 0-21, AS 4777.2, EN50438

Nominal voltage 3/N/PEZ220/380V;230 / 400V;240 / 415V
Frequency range 50 Hz / 60 Hz (+0.2 %)
Total hamonic factor output voltage 2 % (full resistive load)
Switch time to emergency mode <20ms
Nominal output power 5000 W / 5000 VA 6000 W / 6000 VA 8000 W / 8000 VA 10000 W /10000 VA
Peak output power 6000 W / 6000 VA, 7200 W /7200 VA, 12000 W /12000 VA, 12000 W /12000 VA,
5 min 5 min 5min 5 min
10000 W /10000 VA,10s 10000 W /10000 VA, 10 s
Parallel operation Yes

IEC / EN 62109-1, IEC / EN 62109-2,IEC / EN 61000-3-11, IEC / EN 61000-3-



Sunways Hybrid STH-4(az 12)KTL-HT

Product Service

SuUnways

98.2% max. ucinnost

110% asymetricky vystup

<10ms UPS level back-up




Sunways Hybrid STH-4

STH-5KTL-HT

\'4

dZ

12) KTL-HT

STH-6KTL-HT

Max vwykon (W) 5,400 8,000 9,600 12,800 16,000 192,200
Startowni napati (W) 150 150 120 180 120 1280
Max. DC napati (W) 1,000 1,000 1,000 1,000 1,000 1,000
Jmenowvité D napati (W) a20 a20 G20 a20 a20 G20
DC wstup Rozrsah napéti MPPT (W) 150-850 150-850 200-850 200-850 200-850 200-850
Podcet MPPT 2 2 2 2 2 2
FPodet FW wstupd 1.1 1.1 1.1 1.1 1.1 1.1
Max. wstupni proud (&) 1313 1313 1313 1313 1313 1313
Max. zkratowvy proud {(A) 1818 1818 1818 18118 1818 18518
Typ baterie Lithiowa baterie (s BMS)
Komunika&ni rozhrani CANMN S RS485
Baterie Rozrsah napéti baterie (W) 180-750"
Max. nabijeci/vybijeci proud (A) 25,25
Jmenowvity proud vestavéné pojisthkoyr (M) a3
Jmenowvity wykon AC (W) <3, 000 5,000 &,000 8,000 10,000 12,000
Max. wykon AC (W) A, A400 5.500 &,600 8,800 11,000 13,200
Max. zdanlivy wylkon (Wa) <3300 5,500 6,600 8,.800 11 000 13,200
Max. zdanlivy wvwstupni vwkon (WA) 2,000 10,000~ 12,000 16,000 165,500 16,500
T YE Max. nabijeci vwkon baterie (W) 2,000 5,000 &, 000 8,000 10,000 12,000
(Sitowy Jmenowvité wystupni napéti (W) SL/MNSPE, 230/4000W
prowvoz) Jmenowvita AC frekvence (Hz) S50/600Hz 45-55Hz/55-65H=
Max. Vystupni proud (&) a7 8.3 10 133 16.5 20
Faktor jalowvého wykonu 0.8 cap ---0.8 ind
Faktor zkresleni (THD) < 3% pii jrmenowitérm wykonu
Drodawvka energie DI < OLSEIM
Doba prepnuti UPS < 10ms
Jmenowvité wwstupni napati (W) SL/YMNSPE, 230,400
Jmenowvita AC frekvence (H=) SO0/60Hz 45-55H=/55-65H=
{Eg‘::'ff_’ﬂ;} Max. zdanlivy wstupni vykon (WA) 4,400 5,500 6,600 8,800 11,000 13,200
Spitkowvy zdanlivy wvwkon pfi pietizeni (WA) 8,000, 60s 10,0007, 60s 12,000, 60s 16,000, &60s 20,0007, 60s 20,0007, 60s
Spickowy zdanlivy vistupni wykon na fazi (WA 1,600~ 2,100 2,600 3,300 4,000 5,000
Faktor zkresleni < 3% pfi linedmim zatiZzeni
Max. Odinnost 08.1% 08.1% 98.1% 98.2% 08.2% 95 2%
Uginnost Evropska adinnost 97 3% o7 3% 97 3% 97 A% o7 A% 97 A%
Masx. aéinnost konverze pfi nabijeni baterie 97 2% 97 2% 97 2% a7 3% O7.3% 97 3%
Max. U¢innost konverze pii vybijeni baterie o7 2% 97 .2% o7 2% 97 3% o7.3% 97 3%




Sunways Hybrid STH-4 (az 12) KTL-HT

STH 4-12KTL-HT
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Growatt SPH: 4-10kW TL3 BH-UP

* 100% asymetricky vystup
* Siroké rozpéti baterii od 100-550V
e UPS funkce, prepinaci ¢as do 10ms

- Diagram A
.g%w e @
= rQWaIt SPH Inverter
IBattery
ACGRID  EPSOUTPUT

Electic meter

T

L4 L2 L3 L1 L2 3| N| E
' Load l l EPS Load |



Growatt SPH: 4-10kW TL3 BH-UP

Datasheet SPH 4000TL2 BH-UFP | SPH 5000TL3 BH-UP | SPH 6000TL3 BH-UFP | SPH f000TL2 BH-UFP | SPH 8000TL3 BH-UFP | SPH 10000TL2 BH-UP
Input data(PV)

e A e S A S000W 75000 SOO0W 10500 12000 15000/
Mo, DT wottags 1000

Start woltaoge 120

MPP woltage ronge 1 2001 D00 SO0

Mo, of MIPF fracksars 2

Mo, of PV shings per MPP tacker 1

Moz, input curent per MPP tracker 13.58

Mo, short-circult current er MPP fracker 186348

AT mornindgl power AD00W S000M SO00W FOO0M S000W 1 0000w
Moo AC apparent poswear SO0, S000A S000NR, FOO0CR, B0 100000 A,
Mominal AC voltoge (ranga®) ZA0VA00N [310-—a78W)

AT grid friequency [range) S0Hz/&0Hz [45Hz-55Hz/55Hz-65Hz)

ki cufput cumrent G148 768 L= LY 10,84 12148 15.28
Addjustalble powwer faotor 0. 8k=ading. . .0.8kagaing

THD = 3%

AT gnid connachon type W +M+PE

Batterny voltage range 100--S500

Mo charging and discharging cumsnit 250

Continuous chonging and dischorging power AD0oW S000M SO0 FOD0M BO0CW 1 D00
Tyee of atteny Littiurm borttanys

I AC output power A000W 5000 A000W FOOOW 8000w 10000
o AC apparent power AQOONWA, SO00MA SO0, FOOC A, BO00MA 10000 A
hic cufout cumsnt &4 F.O8 =R I 10.64, 1214 15.240
Mominal AC output voltoge 230000

Mominal AC oufput frequeancy SO0S0HE

THDw = 3%

Switch time = 10ms

Efficiency

MK, efficiency PT.O% PT.8% 8.0% 98.2% 98.2% F8.2%
Europeaan efficiency PT.O0% QF.2% PF.3% PF.A% Q7% Q7 .5%



Growatt SPH: 4-10kW TL3 BH-UP

Froteciion aavicas

D switch R =T

DT revese polarity pratection g
ACDE sunge protection ==
Battery revarse protaection g

AC short-circuit protection Yes
Ground fault monitoning Yiog

Srid monitonirg Yes
Arfi-isianding protection Y
Residual-curent monitodrg unit =t
Insukation esistonce monitcrirg Yes
Seneral data

Dimensicns (WS H D) 505/453/198mrn
Weight J0kg
Operating fermpenatunse rangs =25 °C ... +&0°C
Mighttirme power consurmption =13
Topclogy Transfomrnenkess
Cooling Martural
Protection degres PSS
Relative burmidity O—100%%
Alfitucl 3000

DC connection H4 [ MC4 [Optional )
AC connection Connactor
Displary LCD+LED
Inferfaces: RSABSCTANAISE Yog
Monitor : REAMMIFLEPRS Opticonal
Wiamranhy: S years /10 yeoars Yos f Optional

CE, IEC6210%, [EC 62040, WDE-AR-M 4105, WDE 0126, UTE C 15-712, C108C1 1, ENS054%, CEI 0-21, CEl 0-14, [ECS21 168, IBCS1727, ASMNES A777 | G98, TOR Emsuger




WATTSonic WTS 6 — 20 KTL HT

3FAZOVY HYBRIDNI Li-HV SYSTEM

W Stridace 6/8/10/12 kW

m A batorie wattsonic

6,9/9,2/11,5/13,8/16,1/18,4 kWh life's innovation

» Zivotnost baterii 10 000 cyklti DoD 90%, Pasivni (nehlu¢né)
zaruka 10let, provozni napéti 180 — 750V Al S Rl

* vlastni spotreba stridace jen 30 W VS e

e pasivni chlazeni stridace - tichy chod poctu cyklil baterie

* moznost nastaveni nulového pretoku do sité
e funkce UPS (do 10 ms)

e vyrovnavani proudovych Spicek (peak shaving)
e Vlykonoveé pretizeni az na 60 vterin az 20 kVA
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WATTSonic WTS 6 — 20 KTL HT




onic WTS 6 -20 KTL HT

PV Input S0KW B8.0KW T0.0KW 12.0KW 15.0KW 20.0KW
Max. DC Input Power [kW] 90 120 150 B8O 225 300
Start-up Voltage [V] 135 135 135 135 135 135
Max. DC Input Voltage [V] 1000 000 1000 1000 1000 1000
Rated Input DC Voltage [V] 620 620 620 620 620 620
MPPT Voltage Range [V] 120~950 200~950 200~950 200~950 200~950 200~950
Number of MPP Trackers 2 2 2 2 2 2
7 Number of DC Inputs per MPPT ”n 1l 1l 2/2 2/2 2/2

Max. Input Current [A] 15/15 15/15 1515 30/30 30/30 30/30
Max. Short-circuit Current [A] 20/20 20/20 20/20 40740 40/40 40/40

Battery Side 6.0KW 8.0KW TO0KW 1 T20KW 15.0KW 20.0KW

Battery Type Lithium Battery (with BMS)

Battery Voltage Range [Vdc] 135~750

Max. Charging/Discharging Current [A] 25/25 ! 40/40

Protection Grid Side &.0KW B.OKW 10.0KW 20KwW 15.0KW 200KW
DC Reverse Polarity Protection Integrated Rated Output Power [KW] &80 80 100 120 150 200
Battery Input Reverse Connection Protection  Integrated Maw Output Apparent Power [kWVA] 6.6 88 no B 165/150" 220
Insulation Resistonce Protection Integrated Mo Input Apparent Power [KVA]™ 120 160 5 240 300 300
Surge Protection Integrated Maw. Charging Power of Battery [kVA] 60 B8O 100 120 5.0 200
Over-temperature Protection integrated Rated AC Voltage [V] ALMN/PE; 220/3B0OV; 230/400V; 2400415V
Residual Current Protection Integrated Rated AC Frequency [H=] SOf60 S0O/E0 20/80 S0/60 S0/80 20/80
lslanding Protection integrated Mo Output Current [A] oo 133 165 200 250/217° 335
AC Over-voltage Protection Integrated Power Foctor 0.8 leading 0.8 logging
Overload Protection Integrated Mayx Total Harronic Distortion <3% [@Rated cutput power
AC Short-gircuit Protection Integrated Dol <0.5%In
General Data £0/80M0.0KW | 120/150/2006W |  Back-up Side &.0KW BOKW 10.0KW 120KW 15.0KW 200KW
Qver Yoltoge Category PVIL Maincl Rated Output Power [KW] 60 80 00 120 =18} 200
Dimensions(W+H=D mm) 534418210 Mo Output Apparent Power [kKWA] ] 88 no 132 %5 220
Weight (KG) 260 1 310 Max Input Current [A] 100 133 165 200 250 335
Protection Degree P&5 UPS Switching Time <i0ms =10ms <I0ms <10ms <10ms <10ms
Standby Self-consurmnption{W) <15 Raoted Cutput Voltage [V] 3/MNMPE; 220/3B0V; 230/400V; 240/415Y
Topology Transformariass Raoted Output Frequency [Hz] S50/60 S0/60 50/60 50460 50/60 50/60
Operating Temperare Range( C)  -30-40 Peak Qutput Apparent Power [kVA]™  12és 665 2085 2065 2545 2548
Relative Hurnidity(%) 0100 Voltoge Harmenic Distortion <3%@Linear load
Operating Altitude(m) 3000(>3000m derating)
Cooling Matural Conwvection | Srnart Fan

Efficiency G.0EW 8.0KW 100K 120w 15.0KW 200KW
f—— et Max Efficiency FE1% ?8.2% PEE% 28.4% 284% F8.4%
Deeplay i European Efficiency 97.3% 4% 97.4% 975% 15% T5%
Comrnunication CAM. RS485, WiFYLAN(Optional)

Compliance

|[EC/EM 62109, EC/EN 41000 ENS0549-1TOR Generator Type A WDE-AR-M-4105
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DEYE SUN 5K — 12K SGO4LP3

Model SUN-8K-SG04LP3 SUN-10K-SGO4LP3 SUN-12K-SGO4LP3
Vstupni udaje baterie

Typ baterie Olovéné nebo lithium-iontoveé

Rozsah napéti baterie (V) 40-60 V

Max. nabijeci proud (A) 190 A 210 A 240 A

Max. vybijeci proud (A) 190 A 210 A 240 A

KFivka nabijeni 3 faze / vyrovnavani

Externi teplotni senzor ano

Strategie nabijeni lithium-iontove
baterie

Auto-adaptacni s BMS

Vstupni udaje FV

Utinnost

Max. DC vstupni vykon (W) 10 400 W 13 000 W 15 600 W
Vstupni napéti FV (V) 550 V (160 V~800 V)

Rozsah napéti MPPT (V) 200 v-650 Vv

Startovaci napéti (V) 160 V

Vstupni proud FV (A) 13A+13 A 26A+13 A 26 A+13 A
Max. FV ISC(A) 17A+17 A 34A+17 A 34 A+17 A
Pocet MPPT sledovadi 2

Pocet stringl na MPPT sledovac 1+1 2+1 2+1
AC vystupni udaje

IJmenovity vystup AC a vykon UPS (W) 8 000 10 000 12 000
Max. AC vystupni vykon (W) 8 800 11 000 13 200
Peak vykonu (mimo sif) 2nasobek jmenovitého vykonu, 10 s

Jmenovity proud na vystupu AC (A) 12,1/11,6 A 15,2/14,5 A 18,2/17,4 A
Max. AC proud (A) 18,2/17,4 A 22,7/21,7 A 27,3/26,1 A
Max. trvaly propustny proud AC (A) 50 A

Vystupni frekvence a napéti 50/60 Hz; 380/400 Vac (tfifazovy)

Typ sité Trifazova

Proudové harmonické zkresleni

THD <3 % (linearni zatizeni < 1,5 %)

Max. ucinnost 97,60 %
Euro Gdinnost 97,00 %
U¢innost MPPT >99 %
Ochrana

Detekce FV oblouku Integrovana
Ochrana FV vstupu pfed uderem blesku Integrovana
Ostrovni ochrana Integrovana
Ochrana proti pfepdlovani FV Integrovana
vstupu

Detekce izolaéniho odporu Integrovana
Jednotka pro sledovéni zbytkového proudu Integrovana
Vystupni nadproudova ochrana Integrovana
Vystupni zkratova ochrana Integrovana

QOchrana proti prepéti na vystupu

DCtyp Il / ACtyp Il

-

|

J Asymetrie 150%
] Bateriové nizkovoltové reseni




DEYE SUN 5K - 12K SGO4LP3

Deye Hybrid Inverter
Single Phase 3.6-8KW
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» Max 16pcs in paralre! and N.‘u.power can bepp to BOhW/ 28kW

» Compatible with duffemnglnd types: ?30/400\/1( 120/240\'3( 1?0/208Vac 127/220Vac
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e 2 Xx MPPT s modernim algoritmem rizeni

e U¢innost 97.2% (EUR G¢innost 97,8%)

e Siroky rozsah napéti/nizké startovaci napéti
e Android and iPhone aplikace monitoring

ENERGIZER Force 8.0 HT —12.0 HT

e LiFePo baterie

-

U

e Ucinnost nabijeni 98,5%

e U¢innost vybijeni 97%

~

J

e Kapacita ACCU od 4,03 kWh do 28,21 kWh

(Energizer Powerstack)

-

* WARRANTY * §

v



ENERGIZER Force 8.0 HT —12.0 HT

Eﬂﬁlyl-lﬂl Energizer- Force
P 5.0HT-12.0HT / 5.0AT - 12.0AT
MODEL INPUT Force 5.0HT Force 6.0HT Force 8.0HT Force 10.0HT Force 12.0HT

Force 5.0AT Force 6.0AT Force 8.0AT Force 10.0AT Force 12.0AT
PV INPUT [ONLY FOR HYBRID]
Max. Input Power [\W] 7500 9000 10400 13000 15000
Mazx. Input Voltage [V] 1000
Start-up Input Voltage [V] 160
Rated Input Voltage [V] 720
MPPT Operating Voltage Range [V] 160-950
Max. Input Current [A] 14/14 14/14 26/M4 26/14 26/14
Max. Short-circuit Current [A] 16/16 16/16 32/16 32/16 32/16
Mo. of Independent MPP Trackers 2
No. of Strings Per MPP Tracker 1M1 111 2M1 2M1 21
Battery Type Lithium Battery (LFP)
Battery Voltage [V] 180-600
Max. Charge/Discharge Current [A] 26.0
Communication Interface CAN (Communicate with Inverter), RS485 (Upgrade BMS)

Euro Efficiency 97.80% 98.00%

Max. Efficiency 97.20% 97.23%
Max. Battery Charge Efficiency (PV to BAT)(@full load) :
Max. Battery Discharge Efficiency (PV to BAT)(@full load) 97.00%



SOFAR Solar HYD 5K — 20 KTL-3PH

—T1 . (1Dva nezavislé MPPT

oo Vysokoproudové MPPT (25A/30A)

| (u stfidaéa od vykonu 10 kW)
(JRozsah napéti baterie 180 — 800 V
(JFunkce UPS do 15 ms

 L1PFipojeni 2 ruznych bateriovych poll’\

(u stridaclu od vykonu 10 kW)

(JParalelni provoz az 10 strldacu

____ « -

sHFAR 4
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. BTS E5~20-DS5 I




SOFAR Solar HYD 5K — 20 KTL-3PH

Technicka data

Specifikace baterie

Typ baterie

Pocet vstupd baterie

Rozsah napét baterie

Rozsah napét baterie pro maximalni nabiti
JImenovite nabijedwhijed wwkon
Max. nabijed fvybijec proud
Spickowvy nabijecifvybijed proud, &as
MNabijeci strategie pro baterie

Kapacita baterii

Komunikadni rozhrani

Vstupni parametry z FV

Doporudeny max. DC vstupni vwkon
Max. DC vstupni napet

Mab&howve napst

Rozsah MPPT

Imenoviteé DC wstupni napst
Rozsah MPPT pifi plném zatiZeni
Max. wstupni proud

Mazx. zkratowy proud

Pocet MPP treckerd

Pofet stringd na MPP tracker

AC vystupni parametry (pri pripojeni k siti)

JImenowvibty wystupni vykon
Max. AC wystupni wwkon do rozvodné sité
Max. AC pfikon z rozvodns sitd

Max. proudovy vistup AC do rozvodne sité

Max. piikon AC proudu z rozvodne sité
JImenovite vstupni napst’

Rozsah napst

Jmenonvita vystupni freko,

Rozsah wystupni frekvence

Vistupni Ofinik

Vistup THDI {@JImenovity vystup)

HYD
SKTL-3PH

200V-B00V
SonowW
254
404, 60s

FS00WR{ED00Wp/S000W p)

250W-850V
12.54/12.54
154154

1

Sooow
S500WA
10000WA
A
15a

HYD
GKTL-3PH

240V-BO0V
000N
25A

404, 60s

9000Wp{EEDIWR/ES00VD)

320W-850V
12.54/12.54
1547154

&000W
Ba00VA
12000WVA
104
17A

HYD HYD
BKTL-3PH I0KTL-3PH
Liden ,Olovéné
1 z
180V-200V
I20V-B00V 200V-S00V
2000W 10000W
25 SOA[ZGAZEA)
404, B0s FOA[ISAFISA), BOs

Auto-adaptafni s BMS
25Ah~1004h
CAN{RS485)

12000Wp{6600W/6600Wp)  15000W p(7S00WR/ 7500W )

1000W
200V
180V-950V
600V
I60V-B50V 220V-850V
12.5Af12.54 254254
154/158 308/304
2
1 2
S000W 10000W
8300VA 11000VA
15000VA Z0000VA
134 164
244, 294

ILSNYPE, 220/380Vac, 230/400Vac
1834Vac ~ 276Vac

SOfE0HZ

45Hz~55Hz/55Hz~E65H=z
~1{od 0.8 kapacini do 0.8 induktivni}

< 3%

HYD
ISKTL-3PH

300V-S00V
15000W
SOA[25A/254)
FOA{3ITA[ISA), GOs

22500%p(11250Wp/11250Wp)

3I50V-850V
25A[25A
3I0A/304

15000W

16500WA

Z0000WA
248
438

HYD
20KTL-3PH

400W-B00W
20000W
S0A{25A/254)
FOA[ISASISA), 60s

30000Wp({15000%Wp/ 15000WE)

450V-850V
25A/25A
30A/304

200000

22000VA

40000VA
32a
58A



SOFAR Solar

Technicka data

AC vystupni data (Back-up)
Jmenonity wystupni wykoon

Max. AC wystupni wykon

Spickowy zdinlivyg wkon, Eas

Max. wystupni proud

Spickowy wstupni proud, €as

Jmen. vystupni napsa

Jmenonvita wystupni frekovence

Wystup THDv (@Lineami zatEZeni)

Cas pifepnutd

Udinnost

Max. nabijed/wybijed Odnnost baterie
Ochrana

Odpojovac D

Ochrana prod Fv pirepalovani
Ochrana protd wstupnimu pistEZeni
Ochrana prot wwstupnimu pifepsEtd’
Anti-islanding ochiana

Jednotka pro monitorovani anikoveho prouedu
Detekoe izolafniho odpoiu

Uroveii pfepstove ochrany

Ochrana bateriového wstupu

Obecne informace

Rozmé&r

Hrmotnost

Topologie

Pohotovosini spotfeba
Rozsah provosnich teplot
Relativni vikost
Hlucnost

Prowvozni nadmoiska vwwika
Chlazeni

Stuper krytd
Viastnosti

DC terminal

Grid AC terminal
Back-up AC t=rminal
LEvatelske rozhrani
Komunikacni rozhrani
Zamuka

HYD
SKTL-3PH

SO0
S500WA
10000WA, 60s

154, 50s=

97.5%
SE.0%%
97.6%%0

33kg

Pasivri

HYD 5K - 20 KTL-3PH

HYD
6KTL-3PH

BO00W
SE00NWA
12 000VA, &0s
108
184, 50s

S7.5%
2E.0%%
ST .60

33kg

Pasivri

HYD

8KTL-3PH

BOODW
SE00WA
16000WA, 0=
134
244, 60s

IL/M/PE, 220/380Wac,

S7F.5%
S8.0%0
SF.E%%

50/60H=
= 3%

= 1Sms

99.9%

HYD
I10KTL-3PH

1 0000w
A 1O,
20000WA, 60s
168
304, 50s
230/400Wac

97T
SB.2%
97.8%

571.4%515%* 264, 1mm

33kg

37kg

Bexz transformatoru

Pasivni

= LN

—30FC e +507C

Do 100 e
=45d8
<4000

IFES

MMC

Akctivni

St pinowvy konekior
Sti pimowy konekbor
LCD Displej

Elustocth / RS485 §/ WIFI §/ GPRS (optional)

S let

HYD
ISKTL-3PH

1 5000w
ASS00WA
22000WA, 60s
Zah
324, 50s

7. 7%
93.2%0
S7.8%%0

37kg

Akckivmi

HYD

20KTL-3PH

20000W
Z2000WA
22000WA, 60
32
32A, 60s

S9F. 7%
93.2%0
S7F.8%0

37kg

Akctivend
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SOFAR Solar HYD 5K — 20 KTL-3PH

Hybrid Inverter

[

=]

R COM] Grid| EFS AC Breaker
— ¥ 3
i a=fU
Critical Load
PV panels PE-Bar
. —F PE
N-8ar| 0000  O——10000Q OfF—
L I
PV panels m %ﬁ 0 RCD a:
: AC Breaker AC Breaker Normal Load
g a A ; :
COM Lin] CoM " 1
out out Modbus AC Breaker | ECT .
RS485 / 1 Grid
Smart Meter r
=
Baterie 1 :
Baterie 2
Podporuje Li-on — Pb soucasné §4- 20,/
Battery 1 Battery 2
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Stykace ve funkci ,vazebn
¢lenu” — odpojeni stridace

SOFAR Solar HYD 5K - 20 KTL-3PI—[

DC switch

-

"o

DC Power Supply

SRR

+12v -12v

Bhe

e

EMI

i

—wr——f——
- ~L

T [

us?®

¢
i

| — — 3

respans

o | Tl gy
|

1/s/4 peot |

—— —— —— — —— — — —

——— —— a— {— —

Main DSP

SP1

MFPT

——— — —— — — — —

ENI

—

- === = TE iEAA"

|||||||||| >

18069 AMd
ZEq [JZEG A" |

ad | fTAd A

Slave DSP

Vi

L

>

BUS-
Y

BUS+

PV Insulation

Check

<8y QY +1VS

Grid-tied 230%/230V/230V

40KW

Off-grid 220V/2307/230V
20KW

KEY

LCD
Eil

ARM Controller

SPD detectim

F¥1 10KW~ PV2 10KW

BAT1 10KW « BAT2 10KW




SOFAR Solar HYD 5K — 20 KTL-3PH
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4 stykace ZETTLER
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,vazebniho clenu”
pro uplné odpojeni
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SOLINTEG MHT 10 — 20K-40

- "Frs _

)

\ n
i %
\
L X
\
\

10-20KW Hybrid Inverter

‘ Commercial ‘Three Phase‘ HV Battery ‘ 2 MPPTs ‘

98.4% 40A

Max. Efficiency Charge/Discharge Current
(o
10ms 110%
UPS-level Switching Unbalanced Load



SOLINTEG MHT 10 — 20K-40

Type Designation MHT-10K-40 MHT-12K-40 MHT-15K-40 MHT-20K-40 Back-up Side
PV Input Rated Output Power (kW) 100 120 150 200
Max. Input Power (kW) 150 180 25 300 . 8“?”?2"')“9:&‘;‘3““” (kA e 2 = =z
ax. Output Curren . ! | .

Start-up Voltage (V) . 135 135 135 135 UPS Switching Time <10ms <10ms <10ms <10ms
Max. DC Input Voltage (V) 1000 1000 1000 1000 Rated Output Voltage (V) 3/N/PE; 220/380V; 230/400V: 240/415V

Rated DC Input Voltage (V) 620 620 620 620 Rated Output Frequency (H2) 50/60 50/60 50/60 50/60
MPPT Voltage Range (V) 200-950 200-950 200-950 200-950 Peak Output Apparent Power (kVA)*** 20, 60s 20, 60 25, 60s 25, 60s
No. of MPP Trackers 2 2 2 yi Voltage Harmonic Distortion <3% @Linear load

No. of DC Inputs per MPPT 212 212 212 2/2 Efficiency

Max. Input Current (A) 30/30 30/30 30/30 30/30 Max. Efficiency 98.4% 98.4% 98.4% 98.4%
Max. Short-circuit Current (A) 40140 40/40 40140 40/40 European Efficiency 975% 91.5% 91.5% 915%
Battery Side Compliance

Battery Type Lithium Battery (with BMS) IEC/EN 62109, IEC/EN 61000, EN50549-1, TOR Generator Type A, VDE-AR-N-4105

bty Vot g I3 Genra e

Ma.x. Cl?arge/Dlscharge Current () — DC Reverse Polarity Protection Integrated Over Voltage Category PVEIL;_Main: I
Girid Sicke Battery Input Reverse Connection Protection Integrated Dimensions (WH~D mm) D34rAT8A210
Rated Output Power (kW) 100 120 150 200 yp g Weight (KG) 280 (10-12KW) / 31.0 (15-20KW)
Max. Output Apparent Power (KVA) 10 132 165/1507 220 Insulation Resistance Protection Integrated Protection Degree P45

Max. Input Apparent Power (KVA)** 20.0 24.0 300 300 Surge Protection Integrated Standby Self-consumption (W) <15

Max. Charging Power of Battery (kW) 100 120 15.0 200 Qver-temperature Protection Integrated Topology - Transformerless
Rated AC Voltage (V) 3L/N/PE; 220/380V; 230/400V; 240/415V Residual Current Protection Integrated Operating Temperature Range (0 el

Relative Humidity (%) 0-100

Rated AC Frequency (H2) 50/60 50/60 S0/60 50/60 Islanding Protection Integrated Operating Altitude (m) 3000 (>3000m derating)
Max. Output Current (A) 165 200 250217 335 J ? e -
Power Fact 08 leading . 0.8 ladai AC Over-voltage Protection Integrated Cooling Smart Fan

ower Factor 8 leading ... 0.8 lagging : Noise Level (dB) <40

Max. Total Harmonic Distortion <3% @Rated output power Overload Protection Integrated Display OLED & LED

DCI <0.5%In <0.5%In | <0.5%In <0.5%In AC Short-circuit Protection Integrated Communication CAN, RS485, WiFi/LAN (Optional)




jmenovitého vykonu (tzv. 100% asy

Fronius GEN24 a GEN24Plus

Od verze SW 1.32.X uprava chovani i so
\\\‘\“////// =

v

Fronius Symo GEN24

a

-ronius Symo GEN24 Plus
Po aktivaci asymetrie v nastaveni se vyko

pro starsi typy technologickeé rady

Asymetrie neni podporovana pro systémy s vice stridaci, které
vyuzivaji dynamické omezovani vykonu



Fronius GEN24 a GEN24Plus

B vyhon do sitd phimo spotfebovino — spotfeba
w
4000
Rizeni podle nejménd Aktivovan asymetricky
zatizené faze vystup (Software 1.32.x)

3200

2400

1600

VAl PR’

01:00 03:00 05:00 07:00 09:00 11:00 13.00 1500 1700 19:00 21:00 23:00

Viditelné dopady aktivace asymetrie: dfive pretoky (fizeno podle nejméné zatizené faze), nyni 100% pokryti spotreby



Solaredge Home Hub SE5K-10K-RWB48

)|

Asymetricky stridac pro
optimizéry SolarEdge

Stridace nemaji MPP tracker
(MPPT), nahrazuji optimizéry

2 nezavislé vstupy

Nizkonapétova baterie 48V,
SolarEdge HomeBAT-05K48




Solaredge Home Hub SE5K-10K-RWB48

SESK-RWB48 SE8K-RWB48 SE10K-RWB48 | JEDNOTKY

VYSTUP - AC DO SITE

VSTUP/VYSTUP BATERIE

Podporovand typy bateri

Baterie SolarEdge Home BAT-05KA3 (1-5 bateriwpch modull)

Maximalni nabijeci/vwybi 5000 W
Imenovity wstupnl AC wkon (celkem / na fazi) 3000/ 16a7 2000/ 2687 (000 / 33 A Rozsah napéf na veupe 40— g2 Ve
Masimalni wystupal AC wikan (celkem / na faz) 5000/ 1567 A000 / 2657 (000 / 333 VA Maximalni stejnosmény proud na vsupuirstuny 17C Adc
A wyshupni napét - sdrudend 3 {nomingnd) 3B0/220; 400,230 Wac ¥omunikace z bateis do ménids AN
iocz:;:.'-.::i:pnuh: AL napfl - (fazows) 153[:‘;;«1: _i EpIEKOVA UEINNOST
- P duo sité 95 o
Maximalnl trvaly proud na wistupu {na fazi) 8 13 16 A FY do baterie OC a4 %
(Crchrana proti paruchowému proudu na fazi (120 ms) 1 175 22 A Baterie OC da siE 961 %
Proudawy chrdnit [/ proudowy chrénid step detector) 30030 mA Evroosks viSend (finnost a73 | aTE 5
Fadpn'a-,..e-..—? _s_".é . . 3/ W/ PE tfi faze (WYE s pracownim wadicem) DALET VLASTNOSTI
Manitoring sité, ochrana plied astrovnim provazem, konfigurovatalny .
Uéinik, korfigurowatelnd prahové hodnaty 2emé A Podporovand komunikacni rozhean] rtegrovence 2= R5485, Ethernet, SolerEdge Home Metwork
Maximalnl wetupnl AC wikan (celkem / na fazi) E000/168T BO00/ 2667 100003333 VA SHODA § NORMAMI
AL wyshupni napétl - sdrudené / fazovd {nominding JB0/220; 400,230 at Bezoefnast EC 62109
Razszh vystupnihg AC napil - (fazovd) 142645 i Mormy plipcieni & sit VDE-AR-M 4105, Tar Erzeuger Typ A, EN 50549-1, CEI 0-21, G93 Typs A, GB8 M Type
AC frakvance B0 2 5 Hz ’ T ARDIA9S / RD413 f WTE, VDE-V 0126-1-1, VFR 2019, C10/1, EN 50438, VDE 2510-2
Masimalnl trvaly proud na wstupu fna fazi 3 13 3 A Emise IEC &1000-6-2, [EC 61000-6-3, IEC £1000-3-11, IEC &1000-3-12, EN 55011
Ochrana proti poruchowému proudu na Fazi (120 ma) 1l 22 A RoHS Ang
Praudawy chrani / proudowy chdnic (step detactar) A SPECIFIKACE INSTALACE
Podporavand st AC wystup - prdmér priichodky 15-21 mim
Beziransformétorosy, neuzemnéng AC wystup — prifez kabelu 25-16 mm
Maritoring sité, bezpeing odpojen od 5tE béham zéloh: ‘o HC —vnél primér priichodiy 2 x 1165 mim
finik, konfiqurovateing prahowd hodnoty zemé IC - priifez kabelu 5 mm
b ek P OC vstup 2 pary MCE
Max, pfigusing rozdl mezi fazemi 166 | 266 | 33 K Razméry (¥ = § » H) 007 317 = 182 mm
Hmotnost D kg
VSTUP FV Riozszh provoznl teploty -4 az +&0 C
Masimalnl DT vikan (pandl za STC) 10,000 | | 20,000 W Chlazeni Witriky
Rozszh napét na velupu 50- 900 Vi s = 50 de
bavimaln! vstupn! proud 2.3 | 173 | n Ade Stupen knyti IPES - provingtalaci uvnitf i ve venkownim prostiedi

Ichrena proti obracenl polarity

MontaE

Dodévans dridky

Deetekea zemniho 5pnj9'.' (izolafni odpor)

Citlivost 700 k()

Externi RCD

Podeud mistnl elektricky pfedpis nevwEaduje jinou hodnoty, spolednost SolarEdge
deponeduje proudovy chrani€ typu A s hodnotou 100 mA a minimalni kodnotou
zhytkowéha nevypinacho proudu (lu-o) 70 mA




EMALDO Power Core Al

e VSe v jedné skrini (ALL IN ONE)

» Baterie jsou vytdpéné, je mozno instalove
prostredi (kompletné jetedy FV

* |Integrovana AC nabijecka 11kW

* Pripravene sluzby pro podporu:
* Prumeérna doba instalace 3 hod]

* Umela inteligence: predpoved pg




EMALDO Power Core Al

L4 15,36 kWh soldarni energie

L4 3 MPPT pfipojeni

L2 Vestavénd nabijecka pro elektromobily
L4 Integrované 4G pripojeni

L2 Moznost zaloZzniho napdjeni. Prodava se
samostatné

L4 Optimalizovano pomoci Energenie® Al
L4 Automaticky nakupuje levné a pouzivad, kdyz
jsou ceny nejvyssi

&4 Automaticky vydélavéa pasivni pfijem z
vyvazovani sité

Emaldo Power Core Al pfichdzi s kapacitou baterie
a7 15,36 kWh (3 x 5,12 kWh bateriové boxy) a s
volitelnymi rozSifujicimi bateriovymi skfinémi muze
byt systém rozsifen az na ohromujicich 86 kWh.
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3 fazove asymetrické stridace

Trifazovy FVS s
regulatorem

Asymetricky stfida¢ ma zapojenou
zpétnou vazbu ¢.1

Vykon stridace neni plné vyuzit!

Povolenim pretokt na asymetrickém

stridaci a instalaci regulatoru se
zpétnou vazbou ¢.2

R = trifazovy regulator vznikajicich
pretoki

Virtualni nula na vystupu
Vykon stridace je plné vyuzit

P=3000 W
(XXX) —asym.stridac s pretoky
________ =| 2100W
~ (3000 W)
100 1 1500 l 500 l
| (400) (1800) (800) — @@ 100 W
Zpétna | )
vazbal = @ 1500 W
—) —
L, L, L, ) 500W
0 0 0
(300) l (300) l (300) l 22100W
----------------- ap
0
== (900)
Zpétna =TT R @
vazba 2 ! ~N
"""" A4V
<Whi o




3 fazove asymetrické stridace

Vysledek trifazového systému bez
regulatoru — asymetricky stridac
a regulator pro vyuziti pretoku

Virtualni nula na vystupu
Vykon stridace je plné vyuzit

Ekonomika provozu je vyuzita na 100 %!



PROJEKTY PRO RODINNE DOMY

Optimalizovany navrh a projektovani na miru je
podminkou pro uzitecny, efektivni a ekonomicky
fotovoltaicky systém

Pro pripojeni v CR je nutny stale asymetricky stfidac!



SMA Sunny Tripower Smart 5-10kW

* Trifazovy symetricky hybridni ménic
» Vysoky nabijeci/vybijeci vykon ‘

N

* Rychlé nabijeni a maximalni vyuziti baterie, kdyz je malo slunicka
* Inteligentni vyuziti baterie diky predpovédi nabijeni pomoci Sunny
Home Manager

‘:O:‘ kW State of charge »

1448 )‘_‘

(I p
P

Zatim vyhodny mimo CR

SMA

08:00 12:00 16:00 20:00



Jak spravne instalovat stridac s baterii?

e https://www.youtube.com/watch?v=x660T2zXxLA

l

reddot winner 2021

i Energy Storage System
|

e Smart All-In-One Design

e Fastest Half-Hour Installation

e High Reliability In Harsh Environment

| o Excellent Performance In Extreme Cold
K

24


https://www.youtube.com/watch?v=x660T2zXxLA
https://www.youtube.com/watch?v=x660T2zXxLA
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