JluHeka pOTO3NEKTPUYECKNX MHBEPTOPOB
Photovoltaic inverter product line

REFUso/
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REFUsol 0630p npoaykuum
REFUsol product line

REFUso/ 003K/004K/005K 8

[ns ycTaHOBOK KPbILWHOrO TWMa MOLLHOCTbLIO OT
3,6 kBT.
For rooftop systems, from 3.6 kW.

REFUsol 008K/010K/013K/017K/020K 10

[ns yCTaHOBOK KPbILLHOMO TUMa Y CONHEYHbIX
NapKoOB MOLLHOCTbIO OT 8 KBT 40 HECKOMNbKMX
mMeraBarTT.

For rooftop systems and solar parks,

from 8 kW up to multimegawatt.

REFUsol 333K 12

[ns kpynHodopMaTHbIX YCTaHOBOK KPbILLHOIO
TMNA W CONHEYHbIX NapKOB MOLHOCTLIO0 OT 333 KBT
00 HECKOmMbKMUX MerasarT.

For large rooftop systems and solar parks,

from 333 kW up to multimegawatt.

REFUso/ 100K/500K/630K 16

[ns kpynHodopMaTHbIX YCTaHOBOK KPbILLHOIO
TMNa U CONHEeYHbIX NapkoB MoLHocTbo OT 100 kBT
00 HECKOmMbKWUX MeraearrT.

For large rooftop systems and large solar parks,
from 100 kW up to multimegawatt.

REFUspb 18

Ons kpynHoopMaTHbIX YCTAHOBOK KPbILLHOMO

TMNa N COSNTHEYHbIX NapkoB MoLHOCTbIO OoT 500 kBT.

For large rooftop systems and solar parks,
from 500 kW upwards.

[ononHuTenbHbIe KOMMOHEHTHI 20
Accessories

REFUlog, REFUlog pro, SI-13TC-T-K,
REFUpowercap, REFUpmu, REFUgak,
REFUconnect




REFUso/ GmbH
REFUso/ GmbH

Cneumannct B 06racTv CUNOBOI SMEKTPOHUKM,
Hemeukasi komnaHust REFUsol GmbH, Ha
NPOTSDKEHMM BOT yXKe 6onee 47 neT 3aHMMaeTcs
NpPON3BOACTBOM BbICOKOKA4E€CTBEHHbIX
WHBEPTOPHbIX annapaToB. Yxxe B 1997 1.

OaHHbIN MHOFONIETHUI ONbIT NOMOT YCMELHO
peanusoBaTb pa3paboTKy NepBOro BEAOMOro CETbIO
POTOINEKTPUYECKOrO MHBEPTOpPA.

KntoueBbiMn chepamn oeaTeribHOCTM KOMNaHUn
REFUsol/ GmbH aenstotca pa3pabotka,
N3roToBreHne n peanunsaymnsa 3apdeKkTMBHbIX

G OTOINEKTPUYECKNX MHBEPTOPOB. Nmes
makcumanbHbii KMNAQ 98,5%, oHn cuntarotcs
BeccnopHbIMU NMnaepamMun Ha pbiHKE.

ACCOPTUMEHT MHHOBALMOHHOW NPOaYKUMN
BKITIOYAET NMHENHbIE U LieHTparbHble MHBEPTOPEI
C AnanasoHoM mollHocTh oT 3,6 kBT go 1,3 MBT,
NpYMeHseMble MO BCEMY MUPY HauYMHAas C XKWUMbIX
JOMOB OHOCEMENHOrO TUMNa 4O COSNTHEYHbIX
MeracTaHuuMi. JIMHelrky NnpoayKToB AONONHAET
cobcTBeHHbIV MiHTepHeT-nopTan REFU/og.
34ecb OCyLLEeCTBNAETCS BU3yanu3aums BCex
OCHOBHbIX NMapameTpOB COMHEYHON YCTAHOBKM U
npegnaratTcsi pa3HoobpasHble BO3MOXHOCTY AN
00paboTKKM JaHHbIX.

LLIta6-kBapTupa REFUsol B r. MeTuuHreH

As a specialist in power electronics, REFUso/
GmbH has produced high-quality converters in
Germany for more than 47 years. As early as in
1997, these many years of experience were the
starting point for a successful development of the
first line-commutated photovoltaic inverter.

REFUsol GmbH focuses its attention on the
development, manufacture and distribution of
efficient photovoltaic inverters. The top efficiency
of 98.5% of these inverters is unchallenged on the
market.

The innovative product range comprises string and
central inverters with a power output ranging from
3.6 kW to 1.3 MW. These inverters are used
world-wide, from single-family houses to mega
solar parks. The product range is completed by
the company‘s own internet portal REFU/og. The
internet portal allows visualizing all important
operating parameters of the solar plant and
provides comprehensive evaluation options.



MpencraButenscrea
Locations

REFUsol rapaHTtupyeT npubbinbHOCTL Baluero
6usHeca

Mmes npeactasutensctea B 'epmaHun, EBpone,
poyepHue komnanum B CLUA, NHaonm, Kutae mn
Kopee, a Takke napTHepoB no cbbiTy 1 cepBuUcy
Ha OCHOBHbIX pblHKax hOTOBOMNbTaANYECKNX
cuctem, komnaHna REFUsol ssndaeTcsa
rno6anbHbIM UTPOKOM.

REFUsol creates profits for your company!

With its staff in Germany and Europe, its
subsidiaries in the U.S., India, China and Korea,
as well as its Sales and Service partners REFUsol/
has representation in all PV markets around the
world.




REFUsol - 3anor peHtabensHOCTH
REFUsol pays off

Bbicokuii KM — MakcumanbHbiii ypoBeHb
BbIpaboTKK

YcTpaHeHue noTepb ABNAN0CL OCHOBHOMW 3adadven
npv pa3paboTke Hawewn NMHENKN CONTHEYHbIX
nHeseptopoB REFUsol. insa atoro 6bino HangeHo
onTMManbHoe pelweHne bnarogapsa HOBOM
BbICOKO3(OEKTMBHOWM Tornosiorun cxemol. C ee
MOMOLLBIO CTano BO3MOXHbIM AOCTWKEHNE BbICOKNX
Kr[ B LLMPOKOM AnanasoHe BXOOHLIX HAMpPSDKEHWUIA.

Bbnarogaps makcumansHomy Kra6onee 98% wn
bonee 97% npw oueHkKe N0 eBPONENCKON MeToauKe
(npun 380-850 BDC) B coyeTaHMn ¢ MHHOBALMOHHOM
CUCTEMOW CNEXEHUs 3a TOYKOW MakCcUMarnbHON
MOLLHOCTH, Henpes3ongeHHomy K14 npu
YaCTUYHOW Harpyske, pecypcocbeperatoLemy,
KOMMaKTHOMY U HEBEPOSATHO HadEXHOMY
KOHCTPYKTMBHOMY MCMOJTHEHMIO AOCTUraeTcs
3HayMTEeNbHOE YBENUYEeHUe HOPMbI BbIpaboTKN
nobor HoTOBONbTaNYECKON YCTAHOBKM.

BLICTPOE ¥ TOYHOE CrEeXeHWe 3a TOYKOW
MaKCUMarnbHOW MOLLHOCTH

[na [OCTUXKEHUA CTONb BLICOKOW HOPMbI
BbIpaboTKM onpeaensiowee 3Ha4eHne nmeet

A PeKTUBHAA TEXHOSOMNSA OTCINEXMBAHUS TOYKU
MaKkCMMarnbHOW MOLLHOCTK. B coTpyaHu4ecTee

C M3BECTHBIM Hay4YHO-UCCNea0BaTENBCKUM
WHCTUTYTOM ANs1 3TUX Lenen Obin pa3pabotaH
HOBbLIN, HEBEPOSATHO OLICTPLIN U B TO X€ BPEMS
OYeHb TOYHBIN anropuTM CrEXeHUs 3a TOUYKOWN
MakcumarnbHou MoLHocTu. KM cnexeHna 3a
TOYKOW MaKCMMarnbHOW MOLLHOCTK Ha 6a3e gaHHoro
anropMtMa JOCTUraeT MakCMMarbHOro 3HayeHus B
99,9%.

Top efficiency — maximum yields

Eliminating waste was the main goal in the
development of our REFUsol solar inverter series.
This is something we have optimally achieved via
a new and highly efficient circuit topology. As a
result, outstanding levels of efficiency are obtained
over a wide input voltage range.

With a peak efficiency level of more than 98%
and a European efficiency of more than 97% (at
380-850 VDC) in connection with innovative MPP-
tracking, outstanding part-load efficiency and

the resource saving, compact and very reliable
design, it is possible to achieve remarkably high
yields for each PV installation.
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Fast and precise MPP-tracking

In order to obtain these extremely high power
yields, an excellent MPP-tracking is of crucial
importance. For the REFUsol series, a new,
particularly fast and yet very precise MPP
algorithm was developed together with a leading
research institute. On the basis of this algorithm,
the MPP tracking efficiency reaches a top value of
99.9%.



UpesBblyaniHo Bbicokui KIL

Extremely high level of efficiency

MpuGopsbl BbicoYaiillero ypoBHs ach(eKTMBHOCTH

Bbnarogaps nHHOBaLWOHHOWM,
BbICOKO3(P(PEKTUBHOI TOMOMNOrNU CXEMBI,
[oBefEeHHOM HaMKn [0 CTaguu CepUnHoOro
NpOM3BOACTBA, CTano BO3MOXHbIM NOMyYeHne
NOCTOSIHHO BbicokMx KI1[ B LUMPOKOM AnanasoHe
BXOAHbIX HaMpshkeHWii. 30Ha MakcMarnbHOWM

3P DEKTUBHOCTU HAXOOAUTCS NMPU ITOM Kak

pa3 B Haubornee pacnpocTpaHeHHon paboyen
TOYKe CoNHeYHon GaTapewn, bnarogapsi yemy
rapaHTupyeTcsi MakcumarbHasi HopMa BblipaboTku
3Heprum.

Oaxe npn cnabom nagatoLem usnyyeHmm
cornHeyHble nHBepTopbl REFUsol obecneunsatoTt
BenvkonenHole nokasatenu KM npy yactuyHom
Harpyske. Yxe rnpu 2,5% OT HOMUHanNbLHOW
MoLLHocTn 6onee 90% ToKa COMHEYHOWN 3HEPrumn
nogarTcs B ceTb!

OTO NoATBEPXKAAT pe3yrbTaTbl UCTbITAHWUA,
MPOBEAEHHbIX Pa3NMYHbIMU HE3aBUCUMbIMU

Highly efficient devices

With the innovative and highly efficient circuit
topology that we have developed for our product,
it is now possible to continuously achieve very
high levels of efficiency over a wide input voltage
range. The highest efficiency zone is exactly at the
main operating point of the solar generator, so that
peak yields are always guaranteed.

At low irradiation, REFUsol solar inverters also
achieve an excellent level of partial load
efficiency. Even at 2.5% of the nominal power,
more than 90% of the solar current is fed into the
grid!

These features have also been tested and
confirmed by several independent institutes. Among
others, the magazine Photon tested the REFUso/
013K and the REFUso/ 017K and found it to be
"very good +".
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OpHodasHbIN NIMHENHbI UHBEPTOP

Single-phase string inverters

REFUso/ 003K-005K
Bbicokve pesynbTarhl B AnanasoHe marnoi
MOLLIHOCTK

B cermeHTe ogHodasHbIX,
OecTpaHchopMaTOPHbIX NMMHEHBLIX MHBEPTOPOB
Mbl Npeanaraem nHeeptopbl REFUsol ¢
HOMMHanNbHOM MOLHOCTLIO OT 3,6 Ao 4,6 KBT.
OHU NofatoT 3HEPTUI0 B HU3KOBOJBbTHYHO CETh

n, Gnarogaps BbICOKOW cTeneHu 3awnuTol P66,
ONTUManbHO NOAXOAAT ANS YCTAHOBOK KPbILLHOIMO
TMna ot 3,6 KBT Ans BHYTPEHHErO U HapY>XHOro
MOHTa)a, a TaKkke Ansl HeOONbLUNMX COMHEYHbIX
CTaHUW OTKPbLITOro Tuna.

Bnarogaps 6bICTPOMY 1 TOYHOMY OTCHEXUBAHUIO
TOYKM MaKCUManbHOW MOLLHOCTM AOCTUraloTCs
Bbicokne nokasartenu KINQ snnots Ao 97,7%.

Ha nomoub ecTecTBEHHOMY KOHBEKLMOHHOMY
OXNaxaeHuto Npu NMKOBOW Harpyske
aBTOMaTUYECKN NPUXOANT BCTPOEHHbDIN
BEHTUMATOP, YTO rapaHTUpyeT ONTUManbHYyHO
NPoOu3BOAMTENBHOCTb AaXKe NPW BbICOKNX
OKpY>KalLLMX TemnepaTtypax.

3a 06paboTKy 1 BU3yanusaumo gaHHbIX oTBeYaeT
Hala cuctema ynpasneHus gaHHsimn REFU/og.
Bnarogaps BctpoeHHoMy uHTepdericy RS485,
Hallemy GnoKy ynpaBneHus aneKTponMTaHnemM
REFUpmu v noaknioveHnio K cetu VIHTepHer,

Bbl MOxxeTe B Nnto60r MOMEHT B KOMOPTHBIX
OOMAaLLHNX YCNOBUAX KOHTPONMPOBATb COCTOSIHNE
Baweli ycTtaHoBKM.

REFUso/ 003K-005K
Big in the small-scale power range

In the area of single phase, transformerless
string inverters, we offer you the REFUso/
inverters with 3.6 to 4.6 kW of nominal power.
These feed into the low voltage network and
due to the high IP66 protection class they are
especially suitable for roof systems from 3.6 kW
upwards either internal or external installations
and for smaller field installations.

Thanks to a fast and precise MPP-tracking, high
efficiency levels of up to 97.7% are possible.
During peak loads, the natural convection
cooling is supported by an integrated ventilator
in order to guarantee an optimum performance at
high ambient temperatures.

The system can be visualized and evaluated via
our REFU/og data management system. With
the integrated RS485 interface, our REFUpmu
Power Management Unit, and an internet
connection, you can monitor your system at any
time from the comfort of your home.




TexHnyeckne xapakTtepucTmKu

Technical data

REFUso/ 003K REFUsol 004K REFUsol/ 005K
Xapakrepuctuku DC DC data
Makc. MoLHoCTb Max. PV power 43kBr  4.3kW 49«kBr 49 kW 54kBt 5.4 KkW
hOTOBONBTANYECKOW CTaHLMN
[vana3soH cnexeHus 3a Toukon MPPT range 350...710B 351...710B 348 ...710B
MaKc. MOLLIHOCTHU 350...710V 351 ...710V 348 ...710V
Makc. Hanpsbxenue DC Max. DC voltage 880B 880V
Makc. Tok DC Max. DC current 11,5A 13A 14,5 A

CriexeHue 3a TOYKOW MakC.
MOLLHOCTM

MPP tracking

OpnHo 6bicTpoaencTayioLLee, BLICOKOTOMHOE YCTPOWCTBO CrIeXeHNs 3a
TOuKOWM Makc. MmowHoctn  One fast, precise MPP tracker

Konnuectso DC-pa3bemoB Number of DC 2

connections
BcTpoeHHas Internal overvoltage Tun3  Type 3
3awyTa oT nepeHanpsKeHns protection
Xapakrepuctuku AC AC data
PacyeTHas mowHocts AC Rated AC power 3,68 kBA 368kVA| 4,12kBA  4.12 kVA 46 KBA 4.6 kVA
Makc. aktmBHas mowHocte AC  Max. AC active power 3,68 kBT  3.68 kW 412 kBt 4.12 KW 46 kBT 4.6 kW
MopkntoyeHwne k cetn AC AC grid connection 230 B (+/-20%) ogHoasHoe, 47,5 - 52,5 'y,

230V (+/-20%) single-phase, 47.5 - 52.5 Hz

HomuHanbHbIn KoadduumeHt  Rated power factor 1
MOLLIHOCTMN
Perynupyembiin koadduuymneHT  Adjustable 0,9i...1...0,9¢
casura displacement factor
Makc. Tok AC Max. AC current 16 A 17,9 A 20 A
PakTop HenmHenHoctn THD Distortion factor THD 0,97% 1,00% 1,08%
Makc. KMNg Max. efficiency 97,7% 97,7% 97,7%
Espon. KMa European efficiency 97,4% 97,4% 97,4%
Mogaya B ceTb OT Infeed starting at 7Bt 7W
Ho4Hoe notpebnenne ans Internal consumption <2Br <2W
COBCTBEHHbIX HYX[, in night operation
BcTtpoeHHas Internal overvoltage Tun3  Type3

3aLUmMTa OT NepeHanpPsKEHUs

protection

OxnaxgaeHue, oKpyxaloLuue

Cooling, ambient

ycnoBusi, SMC conditions, EMC

OxnaxgeHue Cooling EcTecTBeHHas KOHBeEKUMS (Npy NoaaepKKe BEHTUNATOPA B pexume
nukoBow Harpy3kun)  Natural convection (at peak load support from a fan)

OkpyxatoLyasi TemnepaTtypa Ambient temperature -20 ...+60°C -4 ... +140°F

Bbicota yctaHoBKM Elevation [o 2000 m Hag yposHem mops ~ Up to 2000 m above sea level

Lym Noise noanexuTt yTouHeHuoo  t.b.d.

JKonornyeckue knacchbl Environment classif. 4K4H cornacHo DIN IEC 721-3-4  4K4H acc. to DIN |[EC 721-3-4

CepTtudukaTtbl Certification ONORM E8001-4-712, VDE 0126-1-1:2006-02, Belgium C10/C11:2009-05

Denmark TF 3.2.1, RD 1663 / 2000, RD 661 / 2000PPC -Continent VDE,
EN 50438:2007 — IE, NL, SE, CZ, FI, SI
EN 50438:2007 — Standard,
Great Britain G83/1:2008;G59/2:2010LV; G59/2:2010HV,
PPC - VDE0126-1-1 Greece

YCTpPOWCTBO KOHTPOIS CeTH

SZS or grid protection

CornacHo VDE 0126-1-1 Acc. to VDE 0126-1-1

WHTepdelichb

Interfaces

RS485 & RS232

MexaHu4eckue xapakrepuctuku Mechanical
CreneHb 3aLuThl Type of protection IP66 cormacHo EN 60529  IP66 as per EN 60529
[abaputHble pasmepbl Dimensions 320 mm /720 mm /250 mm

LWvpwuHa / BeicoTa / rnybuHa

Width / Height / Depth

Macca

Weight

27 xr 27 kg 28 kr 28 kg




TpexdasHbli MTMHENHbLIN UHBEPTOP

Three-phase string inverter

REFUso/ 008K-020K
Jlerkunin, KOMNakTHbIN U HEBEPOATHO MOLLIHbIN!

TpexdasHble NMHenHbIe MHBEPTOPI Knacca
MoLHocTu 8-20 kBT moryT paboTtaTb B cocTaBe
KaK YCTaHOBOK KPbILLHOMO T1Ma MOLLHOCTbIO OT
8 kBT, Tak u MeraBaTTHbIX COMHEYHbIX MapKOB,
n, bnarogaps ctenexu 3awuTtobl IP65, nogxoasT
0N BHYTPEHHEro U HapY>XHOro MoHTaxa. Mx
Manbii Bec 1 06beM obecneunBatoT NPOCTOTY B
obpalueHnn 1 3KOHOMMIO MecTa. [JoNoNHUTENBHO
ynpouwaeT paboty dyHkumsa Plug & Play B
CoYeTaHnN ¢ BCTPOEHHbIMU MHTepdericamm
RS485 u Ethernet.

Oaxe npy cnabom nagatoLlem nanyyeHmm
MHBEPTOPbI AoCcTUraloT MakcumansHoro Krig
00 98,2%. OT0 cTano Bo3mMoXHbIM 6narogaps
HenpeB30NJEHHON TEXHONOMNN CNEXEHNs 3a
TOYKON MaKCMManbHON MOLLHOCTU U LUMPOKOMY
AunanasoHy BXOAHOro HanpsbkeHust ot 380 Jo
850 B. 3a cueT cTonb Bbicokoro KI oteoAa
Tenna yaanocb peanusoBaTtb Ha 6a3e NpocToro
KOHBEKLIMOHHOIO OXNaXaeHusl.

BCTpoOeHHbIi perucTpaTop faHHbIX NO3BoONseT
B KPYrNOCYTOYHOM PEXMME OTCIEXMBATb
napameTpbl Bawen ycraHoBkW. 3Tn AaHHbIe
no kaben nnu onunoHanbLHO No KaHany
6ecnpoBoAHON CBA3M MPU NOMOLLM HaLlero
Hosoro pagnomoaynsa REFUconnect moxHo
nepenasaTh Ans 06paboTkM u BU3yanusauumn.
Bonee nogpo6bHO 0 hyHKLMM MOHUTOPUHTA
REFUlog Bbl moxeTe y3HaTb Ha cTpaHuLe 22.

Bnarogaps HU3KUM konebGaHuaAM HanpsKeHus!
Ha 3emnio, GecTpaHcopMaTOpHbIe
MHBEPTOPbLI TaKkKe NoAXoaaT Ans paboTsl ¢

MHOro4ncrneHHbIMN TOHKOMMEHOYHbIMU MOOYINAMN.
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REFUso/ 008K-020K
Light, compact and extremely powerful!

Thanks to IP65 protection, the three phase string
inverters in the 8 to 20 kW power classes are
suitable for interior and exterior installations, from
the 8 kW rooftop system through to the megawatt
park. Their low weight and volume ensure simply
handling and saved space. This is simplified
further by a plug & play functionality together with
an integrated RS485 interface and Ethernet.

Even at a low irradiation, the inverters achieve a
peak efficiency of up to 98.2%. This is ensured
by an excellent MPP-tracking and a wide input
voltage range from 380 up to 850 V. Based on
this high efficiency, we succeeded in exclusively
dissipating the heat by convection cooling.

With the integrated data-logger it is possible

to monitor your system around the clock. These
data can be transferred via the standard cable

or an optional wireless connection via our new
REFUconnect radio module. Learn more about our
REFU/og monitoring system on page 22.

Thanks to the low voltage fluctuations against
earth, the transformerless devices can also be
used for numerous thin film modules.




TexHn4yeckne xapakrepucTuku

Technical data

REFUso/ REFUso/ REFUso/ REFUso/ REFUso/
008K 010K 013K 017K 020K

Xapakrepuctukn DC DC data
Makc. MoLHOCTb Max. PV power 8,8 kBT 11 kBT 13,6 kBT 18,1 kBT 21,2 kBt
$OTOBONbTANYECKON CTaHLMKN 8.8 kW 11 kW 13.6 kW 18.1 KW 21.2 kW
[unanasoH cnexeHus 3a MPPT range 380...850B| 380..850B| 420..850B| 445..850B| 480..850B
TOYKOWN Makc. MOLLHOCTH 380...850V | 380..850V | 420..850V | 445..850V | 480..850V
Makc. HanpspkeHne DC Max. DC voltage 1000B 1000V
Makc. Tok DC Max. DC current 20,5 A 20A | 30 A 385A | 41A

CnexeHne 3a TOYKOM MakKC.
MOLL{HOCTM

MPP tracking

OpHo GbicTpoaencTByoLLEe, BbICOKOTOYHOE YCTPOMCTBO CIEXEHUS 3@ TOUKOM
makc. MowHocTn  One fast, precise MPP tracker

KonunyecteBo DC-pasbemoB Number of DC 4 x MC4 6 x MC4
connections
DC-pasbeaunHuTens DC-disconnection Ectb  Yes
switch
BcTpoeHHas Internal overvoltage Tun3  Type 3
3awuta oT nepeHanpskeHna  protection
Xapakrepuctukm AC AC data
PacueTtHas mowHocTb AC Rated AC power 8,25 KBA 10 kBA 12,4 kBA 16,5 kBA 19,2 kBA
8.25 kVA 10 kVA 12.4 kVA 16.5 kVA 19.2 kVA
Makc. akTMBHasi MOLLHOCTb Max. AC active power 8,25 kBT 10 kBT 12,4 kBT 16,5 kBT 19,2 kBT
.25 kW 10 kW 12.4 kKW 16.5 kW 19.2 kW

MoagkntoyeHne k cetn AC

AC grid connection

3AC400B +N,50-60My 3 AC 400V + N, 50-60 Hz

HoMuHanbHbI KoacbduumeHT
MOLLHOCTM

Rated power factor

1

Perynupyemsbiii Adjustable displace- 0,9i ...1...0,9¢
KO3(hULMEHT casura ment factor
Makc. Tok AC Max. AC current 12A 18 A 29 A
dakTop HenuHenHocTn THD Distortion factor THD <2,5% <1,8%
Makc. KNg Max. efficiency 98,0% 98,0% 98,0% 98,2% 98,2%
Espon. KN4 European efficiency 97,3% 97,4% 97,5% 97,8% 97,8%
Mogaya B ceTb OT Infeed starting at 20Br  20W
HouHoe notpebneHve ans Internal consumption in <05BT <05W
COOCTBEHHBIX HYX, night operation
BcTpoeHHas Internal overvoltage Tun3  Type 3
3aluTa OT NepeHanpsbkeHns  protection
OxnaxaeHue, okpyxatole  Cooling, ambient
ycrosusi, SMC conditions, EMC
OxnaxgeHve Cooling EcTecTBeHHas koHsekums  Natural convection
OkpyxatoLast Temnepatypa  Ambient temperature -25 ... +45°C -25...455°C  -13 ... +131°F
-13 ... +113°F
BbicoTa yctaHoBKM Elevation o 2000 m Hag ypoBHem Mopst ~ Up to 2000 m above sea level
Lym Noise < 45 gba <45 dBa
MomexonsnyyeHue Emitted interference EN 61000-6-4: 2007
[MomexoycTonunBocTb Interference immunity EN 61000-6-2:2005
Okonornyeckme knaccol Environmental classif. 4K4H cornacHo DIN IEC 721-3-4 ~ 4K4H acc. to DIN IEC 721-3-4
CepTtudukatsbl Certification CE, VDEO126-1-1, CootBetctBue VDEW, Benbrus C10/C11, Utanus
DK5940, NcnaHna RD1663, RD661, MNopTyranua EN 50438:2007, Asctpanus/
M3pannb AS 3100, AS4777.2, AS4777.3
CE, VDEO126-1-1, VDEW compliance, Belgium C10/C11, Italy ENEL, Spain
RD1663, RD661, Australia/lsrael AS3100, AS4777.2, AS4777.3, Austria
ONORM, EN 50438:2007: Cyprus, Portugal, G59/2: England"

Ycnosusa ceTeBoro Grid code CooTBeTcTBYET TPEOOBAHUAM BCEX MOJNOXEHWIA AN HA3KO- U

noaknyeHua

cpeaHeBonbTHbIX ceTent (VDEW, BDEW, VDE-AR-N 41052, EEG2009)
Complies with all of the German low and medium voltage grid regulations
(VDEW, BDEW, VDE-AR-N 4105%, EEG2009)

YCTPOWCTBO KOHTPONS ceTn

SZS or grid protection

CornacHo VDE 0126-1-1 Acc. to VDE 0126-1-1

WHTepdelichl

Interfaces

Ethernet & RS485

MexaHuueckue
XapaKTepuUcTUKA

Mechanical

CreneHb 3awuThl

Type of protection

IP65 cornacHo EN 60529  IP65 as per EN 60529

[abaputHble pasmepbl Dimensions 535 mm /601 mm /277 mm
LnpunHa / BbicoTa / rnybuHa  Width / Height / Depth
Macca Weight 35,5kr  35.5kg 41,5kr 41.5kg

" Only REFUso/ 010K - 020K
2 Ha ctaguu pa3paboTku

" Only REFUso/ 010K - 020K
2 In preparation
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REFUso/ 333K
REFUso/ 333K

wortd's frst

Hosbii REFUsol 333K

HoBbI BbICOKOSEKTUBHBINA KPYNHOMOPMAaTHbIN
WHBEPTOP AN COMHEYHbIX CTaHLMIA OTKPLITOrO
TMNa U NPOMBILLNIEHHBLIX YCTAHOBOK KPbILLHOIO
Tnna — REFUsol 333K — npuBnekaeT cBoen
HW3KOW CUCTEMHOW CTOMMOCTbIO U HEBEPOSITHO
Bblcokum KI 6onee 98,5%.

KomnakTHast KOHCTPYKUMS 1 Marblil BEC OK.
850 Kr no3BONSAT 3HAYUTEITbHO CHU3UTL
pacxofbl Ha MaTtepnanbHO-TEXHUYECKOEe
obecneyeHne n nHppacTpykTypy. bnarogaps
CTaHOapTU3NPOBAHHOMY YPOBHIO HanpPshkeHnst
690 BAC, npurogHblii AN HAapY>XHOW YCTaHOBKU
WHBEPTOP ABNAETCA naeanbHbIM peLleHneM
0CODOEHHO ANS1 NPOEKTUPOBLLMKOB KPYMHbIX
COSTHEYHbIX CTaHUWiA, T.K. ANs ero MoHTaxa
He TpebyeTcs Hannune AOMNONHUTENBHON
KBanudukaumm.

ATTTITEAAAATAANANNANY
WEEAREEEEEETRARARNAAN
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World's st

The new REFUso/ 333K

The new and highly efficient large scale inverter

suited for outdoor areas and industrial rooftops —
REFUsol 333K — with its low system costs and an
extremely high level of efficiency of over 98.5%.

Its compact configuration and its low weight

of approximately 850 kg means logistics and
infrastructure costs can be reduced considerably.
Thanks to a standardized voltage level of 690
VAC, this inverter, that is suitable for outdoor
use, is the ideal solution for developers of large-
scale PV systems, and no special qualifications
are required for the installation.



Kaxablii AeHb MakcuMarnbHas BbipaboTka

Everyday perfect earnings

Bbicokoe BbIxogHoe HanpshkeHune 690 BAC
obecneynmBaeT BO3MOXHOCTb NapansenbHOoM
paboTbl HECKONMBKMX YCTPOMCTB BCEro Ha

oAHOM TpaHcdopmaTope. 3Ta NpoBepeHHast

Ha NpaKkTUKe TEXHOMOrns NpuLLna K Ham un3
NPOMbILLNIEHHOCTN BETPOBbLIX 3NIEKTPOCTAHLNIA U
0O3HayaeT HaMHOro MeHbLUMe 3aTpaTbl U NOTepw,
4YeM MpU NCNONb30BaHMN HECKOMNBbKUX MarbiX
TpaHccopmaTopoB. Kpome Toro, noBbILEHHOE
BbIXOOHOE HanpsiKeHne BEAET K CHUXKEHUIO
notepb B NMMHUM Ha 66% no cpaBHeHuto ¢ 400
BAC npv oguHakoBOM cedYeHun NpoBoAa.

The high output voltage of 690 VAC enables the
parallel operation of several devices on just one
transformer. This time-proven technology comes
from the wind industry and is clearly cheaper and
results in lower loss-levels than several small
transformers. The high output voltage also leads
to a reduction of the conveyance losses of 66%
compared with 400 VAC with the same cable cross
section.

10/20kV AC

>
o
o]
©
@)
<
o)

Mopgkntouenune k cetn REFUso/ 333K

Bnarogaps BbICOKOMY BXOQHOMY HaNpPsHKEHUIO
Ao 1500 B ctana BO3MOXHOW peanu3aums eLle
Gonee ANVHHBIX LIeNnoYeK COMHEeYHbIX NaHenen,
yeM paHee. OTO BEAET K CHUXEHWIO NOoTepb

B LlenoYke npv 0AMHAKOBOW MOLLIHOCTM, YTO
o3Ha4aeT 6onee Bbicokun Kl Bcei cuctemsl.
JaHHbIn addhekT Takke cnocobCTBYET CHMKEHMIO
3aTpart Ha kabenbHylo pa3Bogky Ha ctopoHe DC.

Grid connection REFUsol 333K

Through a high input voltage of up to 1500 V it
is possible to use longer strings than previously.
This leads to low losses in the string at the same
performance and therefore to the improved
effectiveness of the whole system. This effect
also contributes to lower cabling costs on the
DC-side.
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Kaxabih AeHb MakcumarnbHas BoipaboTka

Everyday perfect earnings

Bnarogaps Tononoruun cxembl UltraEta®, REFUsol
333K umeeT o4eHb BbICOKUI MakcUMarbHbI

KA 6onee 98,5%. Kpueas KINO aemoHcTpupyet
ypoBeHb Kl cabiwe 98,4% B LLULMPOKOM
JunanasoHe ToYeK MakCMMarnbHOW MOLLHOCTW.
Takum obpasom, Bbicokme nokasatenu Krp
rapaHTUpyTCH y>Ke Npyu HA3KON NHTEHCUBHOCTU
COMHEYHOr0 N3MNy4YeHus.

Thanks to the UltraEta® circuit topology, the
REFUsol/ 333K has a very high peak efficiency of
over 98.5%.The efficiency curve has an efficiency
of over 98.4% over a wide MPP range. This means
high levels of efficiency are also guaranteed at low
levels of sunlight.
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DC-Input-Voltage [V]

aunarpamma K4 REFUsol 333K

Bbicokasi Hopma BbIpabOoTKM 3HEpPrum, NPoCcTorn
MOHTaX, 9 heKTUBHOE NPUMEHEHME, a TaKKe
BO3MOXHOCTb MCMOMb30BaHWs CTaHAaPTHbIX
MPOMBILLIEHHBLIX TPAHCHOPMaTOPOB U
KOMMEeHcaTopoB 13 00nacTu BETPOIHEPreTUKU
BEOYT K CYLLECTBEHHOMY CHMKEHUIO 3aTpaTt

Ha obecneyeHue 6anaHca cuctemsl (BOS) n
a6ConIOTHLIX CUCTEMHBIX M3AEpPXKeK 4N KPYMHbIX
COJSIHEYHbIX CTaHLWIA.
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Efficiency REFUsol 333K

The high energy yield, ease of installation, efficient
operation, use of standard transformers and
components used in the wind industry, leads to a
significant reduction in BOS and total system
cost for large PV systems.



TexHu4Yeckne xapakrepuctTuku*

Technical data*

REFUsol 333K

Xapakrepuctuku DC

DC data

Makc. moLHoCcTb Max. PV power 365 kBT 365 kW
hOTOBONBTANYECKOW CTaHLMN

[nanasoH crnexeHuns 3a TOYKOn MPPT range 575...1150B 575..1150V
MaKc. MOLLHOCTH

Mopaya B ceTb OT Infeed starting at 500B 500V

Makc. HanpsbxeHne DC Max. DC voltage 1500B 1500V

Makc. Tok DC Max. DC current 610 A

CnexeHne 3a TOYKOW Makc.
MOLLIHOCTM

MPP-tracking

BbicTpoe, ToUHOE crnexeHne 3a TOYKOW MakCHMarbHOW MOLLHOCTM
Fast, precise MPP-tracking

Konunyectso Bxogos DC Number of DC inputs 4

KonunuectBo ycTponicts cnexenns Number of MPP-tracker 1

3a TOYKOW MakC. MOLLHOCTH

Xapakrepuctuku AC AC data

PacuyeTHas mowHocte AC Rated AC power 333 kBA 333 kVA

Makc. akTnBHas mowHoctb AC Max. AC active power 333 kBt 333 kW

MogaknioyeHmne k cetn AC AC grid connection 3 AC 690 B + N, 50-60 Iy, TpebyeTcs BHeLLHWIA ceTeBOW
TpaHcdhopmaTop

3 AC 690V + N, 50-60 Hz, use external transformer

HoMuHanbHbIW K0abrLUmeHT
MOLLIHOCTM

Rated power factor

1

Perynupyemsbiii koadhduumeHt Adjustable displacement 0,9i..1..09c
cosura factor

Makc. Tok AC Max. AC current 280 A

dakTop HenuHenHocTn THD Distortion factor THD < 3%

Makce. KMna Max. efficiency 98,5%

Espon. KINM[J European efficiency 98,2%
Mopaya B ceTb OT Infeed starting at 0,6 kBT 0.6 kW
HouHoe notpebnenve ans Internal consumption in oBr oW
COBCTBEHHbIX HYX[ night operation

BcTpoeHHas Internal overvoltage Tvun1+2 Typel+2

3aliuTa OoT nepeHanpsaXxeHna

protection

OxnaxgeHue, okpyxaroLyue
ycnoBusi, SMC

Cooling, ambient
conditions, EMC

OxnaxgeHne

Cooling

BosayliHoe oxnaxpaexue, perynvupyemoe no temnepartype
Temperature controlled air cooling

OkpyxatoLas Temnepartypa

Ambient temperature

-20...+55°C -4 .. +131°F

BeicoTta ycTtaHoBku

Elevation

[o 1000 m Hag ypoBHEM MOPS, C MOHWXKEHNEM MoLLHoCcTM 4o 2000 M,
C NOHWxXeHneM HanpsxeHnus go 3000 m
Up to 1000 m above sea level, with power derating up to 2000 m,
with voltage derating up to 3000 m

Lym Noise NoANeXuT yTodHeHntio  ca. 70 dBA
NomexonsnyyeHue Emitted interference EN 61000-6-4:2007
[MomexoycTon4nBoCcTb Interference immunity EN 61000-6-2:2005

JKonornyeckne Knacchbl Environmental classif. 4K4H acc. to DIN IEC 721-3-4  4K4H acc. to DIN |IEC 721-3-4
CepTtucukaTtbl Certification CE, ltaly ENEL"

YcnoBus ceTeBOro NoAKMIoYeHus

Grid code

CooTBeTcTByeT TpeboBaHNAM BCEX MOMOXEHWIA ANA HU3KO- U
cpeaHeBonbTHbIX ceTent (VDEW, BDEW", VDE-AR-N 4105", EEG2009)
Complies with all of the German low and medium voltage grid regulati-

ons (VDEW, BDEW", VDE-AR-N 4105", EEG2009))

MexaHuueckue XapaKTepucTuku

Mechanical

CreneHb 3awuThl

Type of protection

OneKTpoHHbIN Moaynb: IP65 cornacHo EN 60529
Electronic unit: IP65 acc to. EN 60529

[abapuTHble paamepsbl Dimensions 1230 mm /1610 mm /810 mm
LLinpwvHa / BeicoTa / rny6uHa Width / Height / Depth 6e3 ocHoBaHusi  without socket
Macca Weight ok. 850 kr  ca. 850 kg

PasbeanHutenbHble cuctembl DC

Disconnection system DC

DC-koHTakTOopbl ~ DC-contactor

PasbeanHuTensHble cuctembl AC

Disconnection system AC

['naBHbIN kOHTakTop  Main contactor

) npeaBapuTenbHble JaHHbIe
" Ha ctaguu pa3paboTku

) Interim values
" In preparation
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LleHTpanbHbIN UHBEPTOP
Central inverter

REFUso/ 100K-630K
OnbIT, KOTOPbLI OKynaeTcs

B cermeHTe BbICOKOI MOLHOCTU Mbl Npeanaraem
Baluemy BHMMaHUIO LieHTparnbHble MHBEPTOPHI
REFUsol 100K-630K. brnarogaps no4ytu
50-neTHemMy onbITy paboTtsl B cchepe cunosom
3NEKTPOHUKN N NPOM3BOACTBA pacnpeaenmTenbHbIX
wkadchos komnaHum REFUsol ynanock

[axe B 3TOM Kracce MOLLHOCTN JobuTbes
MakcumarbHbIX nokasartenen Kl oo 98% wnn
97% no eBpONENCKoNn MeToAMKe oueHku (6e3
TpaHcchopmaTopa) B Auanas3oHe CrexeHus 3a
TOYKOW MaKCuMarsnbHOM MoLHocTh oT 460 go 850 B.

OxnaxpeHue

Hapsgy ¢ gudpdepeHLUpoBaHHbLIM OXIaXaeHUem
(perynupyemoe Bo3ayLIHOE OXNaXaeHne ans
REFUsol 100K, a Takke oxnaxgeH1Mem 4yepes
BHELLHWE BOOHO-BO3AYLUHbLIE TEMNIOOOMEHHNKM

B cuctreme REFUso/ 500K n 630K) kaxabii
pacnpenenuTenbHbIN Wkad obopyaoBaH 3awmTon
OT 0bpasoBaHUsA aBTOHOMHBIX ceTen. Kpome Toro,
3[eCb Takke NPUMEHAETCHA BbICOKOMHHOBALMOHHASA
TEXHUKa ObICTPOro, BbICOKOTOYHOIO CNEXEHUSI

3a TOYKOM MaKCuUMarsibHOW MOLLHOCTM MogEenNen
REFUso/ 008K-020K.

\:a\
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REFUso/ 100K-630K
Experience that pays off

In the higher power classes we offer our central
inverter, the REFUso/ 100K-630K. Based on
these almost 50 years of experience in power
electronics and control cabinet construction,
REFUsol achieves peak efficiency levels of up
to 98% and a European efficiency of 97% (without
transformer) even in this power class, with an
MPPT range from 460 to 850 V.

Cooling

In addition to the differentiated cooling
(regulated air cooling for the REFUsol 100K, as
well as cooling through external water/air-heat
exchangers on the REFUsol 500K and 630K),
each control cabinet provides anti-islanding
functionality. In addition, the highly innovative
technology of the fast and highly accurate MPP-
tracker of the REFUso/ 008K-020K devices is also
used.




LleHTpanbHbIA NHBEPTOP
Central inverter

REFUso! 100K
Powrer circuit Switch-
breaker protection  EMC Contactor Transformer  INV EMC disconnector
Power Supply - T DC-PI
3400 VAC F—— 2 = X 7o
%11 Control panel—e=
Control %13 Ethemet  |—&> Generator
W 4RSS out f—o- :D_" P
%15 RS4850n  |—e=
COvervoltage
- Overvoltage protection
protection
2 2 230 vaAC
Tovae e e g X Vo
< DC-Minus
Bnok-cxema REFUso/ 100K Block Diagramm REFUsol 100K
REFUsol S00K/630K
Overvoltage  Power clrcult Input Switch-
protection breaker EMC  choke Contactor INV EMC disconnector =
12-16 x DC-Plus
Poweer Suppl o e =
3 x 315 l,urm:,I .-; é - .E‘I X - — i b
X100 Control panell—g=
L Centrol -X13 Ethernet  —t= P\ Generator
’ In -¥14 RSAES out  p—t :D_"
JMISRSESIn Cvervoltage
Input Switch- F
choke Contactor INV EMC disconnector
3 x 400 VAL from %n\gc "
low voltage  §—— Z30VAC e ::_
distribution 24 VoC
- 12-16 x DC-Minus

Bnok-cxema REFUsol/ 500K/630K

Block Diagramm REFUsol/ 500K/630K
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TexHnyeckne xapakTtepucTmKu

Technical data

REFUso/ 100K

Xapakrepuctuku DC DC data

Makc. moLHocTb Max. PV power 115kBT 115 kW
hOTOBONBTANYECKOW CTaHLMK

Nvana3oH cnexeHus 3a Toukok  MPPT range 460...800B 460 ...800V
MaKc. MOLLHOCTH

Makc. HanpsbxeHnue DC Max. DC voltage 850B 850V

Makc. Tok DC Max. DC current 240 A

CnexeHne 3a TOYKOM MakKC.
MOLL{HOCTM

MPP tracking

OpHo BbiCTpofeiiCTBYIOLLEE, BbICOKOTOYHOE YCTPOCTBO CRIEXEHNS 33 TOUKOM MaKC.
mowHoctT  One fast, precise MPP tracker

Konunuectso DC-pa3bemoB

Number of DC connections

1

BcTpoeHHas Internal overvoltage Tun2  Type 2
3aLmTa OT NepeHanpsKeHNst protection

Xapakrepuctuku AC AC data

PacyeTHas mowHocTb AC Rated AC power 100 kBA 100 kVA
Makc. akTmBHas mouyHoctb AC Max. AC active power 100 kBT 100 kW

MNoakntoyeHue k cetn AC

AC grid connection

3 AC 400 B + N, 50-60 'u, BkN. ceTeBon TpaHcdopMaTop
3 AC 400V + N, 50-60 Hz, incl. transformer

HomuHanbHbIN KoadhdULneHT

Rated power factor

1

MOLLIHOCTM
Perynupyemsbiii koadhduumneHt Adjustable displacement 0,9i..1..09c
casura factor

Makc. Tok AC Max. AC current 158 A
PakTop HenmHenHocTn THD Distortion factor THD < 3%

Makc. KMng

Max. efficiency

96% c TpaHcgopmaTopoM  96% with transformer

Espon. KINA

European efficiency

95% c TpaHcopmaTtopom  95% with transformer

MNMopaya B ceTb OT Infeed starting at ok. 500 BT ca.500 W
HouHoe notpebnenue ans Internal consumption in ok. 50 Bt ca.50 W
COBCTBEHHbIX HYXA, night operation

3alymTa oT nepeHanpsHxeHnst Overvoltage protection Tun1+2 Typel1+2

OxnaxpgeHue, okpyatoLme
ycnoBusi, SMC

Cooling, ambient
conditions, EMC

OxnaxaeHue

Cooling

Perynupyemoe Bo3gywHoe oxnaxgeHue  Controlled fan

OkpyxatoLasa Temnepartypa

Ambient temperature

-10...+45°C  -14 ... +113°F

BeicoTa YCTaHOBKA

Elevation

o 1000 M Hag ypoBHEM MOPS, C NOHWXKEHNEM MOLLHOCTM 0 2000 m
Up to 1000 m above sea level, with power derating up to 2000 m

Lym Noise <85pgba <85dBA

MNomexonsnyyeHue Emitted interference EN 61000-6-4:2007

[MomexoycTonyYmBoCTb Interference immunity EN 61000-6-2:2005

Jkonornyeckune knacchbl Environmental classif. 3K3 cornacHo DIN |IEC 721-3-3  3K83 acc. to DIN IEC 721-3-3

CeptudukaTtbl Certification CE, Italy DK5940, Spain RD1663, RD661

Ycnosusi ceTeBoro noakntodeHus  Grid code CooTBeTcTBYeT TPe6OBaAHNAM BCEX NMONOXEHWI ANSA HAKO- U

cpenHeBonbTHLIX ceTeli (VDEW, BDEW, VDE-AR-N 4105", EEG2009)
Complies with all of the German low voltage grid regulations (VDEW,

VDE-AR-N 4105", EEG2009)

MexaHu4yeckue xapaktepuctukm  NMechanical

CreneHb 3aLuThbl Type of protection IP21 cornacHo EN 60529  IP21 acc. to EN 60529

[abapuTHble pa3mepsl Dimensions 1200 mm /2000 mm / 600 mm

LLinpwvHa / BeicoTa / rnybuHa Width / Height / Depth

Macca Weight 860 kr 860 kg

PasbeamHutensHble cuctemsl DC

Disconnection system DC

DC-koHTakTopbl ~ DC-contactor

PasbeguHuTenbHble cuctemsl AC

Disconnection system AC

[MaBHbIN BbIKNOYaTENb U FNaBHbIA KOHTAKTOP
Main switch and main contactor

" Ha ctaguu pa3paboTku
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TexHn4yeckne xapakrepucTuku
Technical data

REFUsol 500K REFUsol 630K

Xapakrepuctukm DC DC data

Makc. moLHoCTb Max. PV power 575kBT 575 kW 725 kBT 725 kKW
(OTOBONBTANYECKOW CTaHLMK

[lnana3oH cnexexus 3a Toukok  MPPT range 460...850B 460 ...850V

MaKc. MOLLHOCTH

Makc. HanpshxeHnne DC Max. DC voltage 950B 950V

Makc. Tok DC Max. DC current 1000 A 1300 A

CnexeHuve 3a TOUYKON Makc.
MOLLHOCTM

MPP tracking

Makc. MOLWHOCTH

OpHo GbICTpoaencTByoLLEe, BbICOKOTOYHOE YCTPOWCTBO CIEXEHUS 33 TOUKOM
One fast, precise MPP tracker

Konuuectso DC-pasbemos Number of DC 12 16
connections

3alumTa oT NepeHanpsixeHust Overvoltage protection Tun2  Type 2

Xapakrepuctuku AC AC data

PacyeTHas mowHocTe AC Rated AC power 500 kBA 500 kVA 630 kBA 630 kVA

Makc. akTmBHast mowHocTb AC Max. AC active power 500 kBT 500 kW 630 kBT 630 kW

MopakntoyeHue k cetn AC

AC grid connection

3 AC 315 B, 50-60 'y, TpebyeTcs BHELLHNIA ceTeBON TpaHcdopmMaTop
3 AC 315V, 50-60 Hz, use external transformer

HomuHanbHbIR KoadhdULneHT
MOLLHOCTM

Rated power factor

1

Perynupyemsbiii koapdunumeHT Adjustable displacement 0,9i...1...0,9¢

casura factor

Makc. Tok AC Max. AC current 920 A 1220 A
dakTop HenmHenHocTn THD Distortion factor THD < 3%

Makc. K4

Max. efficiency

98,14% 6e3 TpaHcopmaTopa

98.14% without transformer

Espon. Kl

European efficiency

97,60% 6e3 TpaHcopmaTopa

97.60% without transformer

Mopaya B ceTb OT Infeed starting at 5000 Bt 5000 W
HoyHoe noTtpebnenve ans Internal consumption in 50...600BT 50..600W
COBCTBEHHbBIX HYX[ night operation

3awmTa oT nepeHanpshkeHns Overvoltage protection Tun1+2 Typel+2

OxnaxgeHue, okpyXxaroLme
ycnosusi, OMC

Cooling, ambient
conditions, EMC

OxnaxaeHue

Cooling

CTaH,D,apTHOE oxnaxanexHue nnm
repMeTnyHoO 3aMKHyTasa cuctema
XNOKOCTHOro oxnaxkaeHuma

"epmeTn4HO 3aMKHyTas cuctema
XMAKOCTHOrO OXNaXaeHus
Hermetic closed system with liquid

Standard cooling or hermetic closed cooling
system with liquid cooling
OkpyxatoLas Temnepartypa Ambient temperature -20 ... +50°C" -4 ... +122°F" -20 ... +45°C" -4 ... +113°F"

Bebicota YCTaHOBKU

Elevation

Oo 1000 m Hag ypoBHEM MOPS, C MOHWXEeHNeM MoLHocTM 4o 2000 m
Up to 1000 m above sea level, with power derating up to 2000 m

LLym Noise NOANEXWUT YTOYHeHuo  t.b.d.
MomexownsnyyeHune Emitted interference EN 61000-6-4:2007
lMomexoycTon4nBOCTb Interference immunity EN 61000-6-2:2005
OKONornyeckne Knacchbl Environmental classif. 3K3 cornacHo DIN IEC 721-3-3  3K3 acc. to DIN IEC 721-3-3
CepTtudukarsl Certification CE, Italy ENEL, Spain RD1663, RD661
Ycnosusa ceTeBoro nogkniodeHns  Grid code CooTBeTcTBYET TPEOOBAHUAM BCEX MOMNOXEHWIA ANA HA3KO- 1
cpepHeBonbTHbIX ceTerd (VDEW, BDEW, VDE-AR-N 41052, EEG2009)
Complies with all of the German low and medium voltage grid regulations
(VDEW, BDEW, VDE-AR-N 4105%, EEG2009)
MexaHuuyeckune xapakrepuctukm  Nechanical

CreneHb 3awwmThbl

Type of protection

IP43 nnun IP54 (onuus) cornacHo EN
60529  IP43 or IP54 (option) as per
EN 60529

IP54 cornacHo EN 60529
IP54 as per EN 60529

"abapuTHble pa3mepbl
LWnpwvHa / BbIcoTa / rnybuHa

Dimensions
Width / Height / Depth

2800 mm /2000 mm / 600 mm
[ononHutenbHo arperat
oXNaxaeHns:
Additional cooling unit:

600 mm /2000 mm + 200 mm?/
800 mm + 160 mm?

2800 mm /2190 mm /600 mm
HononHuteneHo arperat
oXNaxXaeHNs:
Additional cooling unit:

600 mm /2000 mm + 200 mm?/
800 mm + 160 mm?

Macca

Weight

1700 kr 1700 kg

1800 kr 1800 kg

PasbeanHutenbHble cuctemsl DC

Disconnection system DC

DC-koHTakTopb!

DC-contactor

PaszbeanHutenbHble cnuctemol AC

Disconnection system AC

[naBHbIN BbIKIOYATENb U FNaBHbIA KOHTaKTOP
Main switch and main contactor

" C onuueli ,repMeTUYHO 3aMKHyTasi cuctema“ 6e3 cHxeHus P
2 OcHOoBaHVie Ans NOAKMIOYEHNS K NTMHUW BOJOCHAGXEHNS CbeMHOE

nnu nogsmxHoe

3 Cuctema ynpasneHua oxnaxgeHmnem

“' Ha ctagum pa3paboTku

" With option ,hermetic closed system“ without P-derating

2 |n preparation

3 Base for water connections disappearing or removable

4 Control of cooling
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REFUspb
REFUspb

Ha 6a3e HawwmXx LeHTpanbHbIX MUHBEPTOPOB
REFUsol mbl npegnaraem rotToBble K NOAKMIOYEHUIO
K CETU UHBEPTOpPHble cTaHumMM REFUpowerbox —
cokpaweHHo REFUspb — mowHocTeio oT 500 kBT
no 1,3 MBrT.

OxnaxneHue

Ons yeHTpanbHbIx nHBepTopoB REFUSso/ 1 rotoBbIx
K NOAKITIOYEHUIO K CETU MHBEPTOPHbIX CTAHLMIA
REFUspb npegnaratoTcs gBe anbTepHaTUBHbIE
CUCTEMbI OXINAXKAEHUS: Hapsay Co CTaHAAaPTHOMA
CUCTEMOIA OXNaXKAEHUS ONuMoHanbHO
npegnaraeTcsi repMETUYHO 3aMKHYyTas cuctema.
Bbicokasi npon3BoANTENBHOCTb, BbICOKAst
MaKCMManbHO AOMyCTUMAas OKpyKaroLas
Temnepatypa, a Takke onuuoHanbHbIe BapnaHThbl
oxnaxkgeHusi obycrnasnvsaloT pasHoobpasune
obrnacTeil NPUMEHEHUS, HaNpUMep, B CONTHEYHbIX
napkax B NMYCTbIHHbIX PErMoHax, BOGN13n Mopsa nnm B
OPYrMX CNOXHbIX OKPY>KatOLLMX YCNOBUSIX.

As based on our REFUsol central inverters,

we can offer you our ready-to-use power box —
REFUspb — with power rates from 500 kW to
1.3 MW.

Cooling

The scope of supply of the REFUsol central
inverter and the REFUspb is rounded off with two
alternative cooling systems: In addition to the
standard cooling, the option of a hermetically
sealed system is also available. The high capacity
and the high admissible maximum ambient
temperature as well as the cooling options make a
wide range of operational areas possible, such
as solar parks near deserts, in coastal areas and in
other challenging environments.

REFUsol
Power circuit Switch- |
Transformer breaker TNV m:ﬁ] 12-16 x DC-Plus
3 3% 315 VAC P e 4 Generator
1 . — o _ P
Medium Voltage 3 ll-',.é— 2 8 ! 1 12-16 x DC-Minus
| REFUsol
'm""" Power circuit Switch- |
switchgear breaker INV dbmuum!l_e ': 12-16 % DC-Plus
T
3% 315 VaC - = _ ¥ v Generator
3 :;'Du VAL from 2 = '[ { 12-16 x DC-Minus
distribution
Interfaces
X100 X3 K14 K15
Control panel Ethermnet RS485 out RS4ES in Interfaces
e K10 K13 X14 KIS
Control panel Ethernet RS485 out RS485 in
e e e e e )

Bnok-cxema REFUspb
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TexHnyeckne xapakTtepucTmKu

Technical data

REFUspb 500K REFUspb 630K REFUspb 1.0M REFUspb 1.3M
Xapakrepuctukm DC DC data
Makc. mMoLHoCcTb Max. PV power 575 kBT 725 kBT 2 x 575 kBT 2 x 725 kBT
(OTOBONbTANYECKON CTaHLMMN 575 kW 725 kKW 2 x 575 kW 2 x 725 kW
[nanasoH cnexeHuns 3a MPPT range 460...850B 460 ...850V
TOYKON MaKC. MOLLIHOCTH
Makc. HanpsxxeHne DC Max. DC voltage 950B 950V
Makc. Tok DC Max. DC current 1000 A | 1300 A 2x1000 A 2x 1300 A
PasbeanHuTensHble Disconnection system DC DC-pasbeguHutens DC-contactor
cuctembl DC
Xapakrepuctuku AC AC data
PacueTtHasa mowHocTb AC Rated AC power 500 kBA 630 kBA 2 x 500 kBA 2 x 630 kBA
500 kVA 630 kVA 2 x 500 kVA 2 x 630 kVA
Make. aktuBHasa mowHocTb AC Max. AC active power 500 kBT 630 kBT 2 x 500 kBT 2 x 630 kBT
500 kW 630 kW 2 x 500 kW 2 x 630 kW

MopkntoyeHune k cetn AC

AC grid connection

B 3aBMCMMOCTHM OT TpaHcdopmaTopa, Hanp. 3 AC 20 kB, 50-60 Ny
depending on transformer, e.g. 3 AC 20 kV, 50-60 Hz

HomuHanbHbIN KoadhdULMeHT

MOLLHOCTH

Rated power factor

Perynupyemsbiii koadppuumeHT

Adjustable displacement

casura factor

Makc. Tok AC Max. AC current 920 A 1220 A 2x920 A | 2x 1220 A
Kopnyc Box

"abapuTHble pa3mepbl Dimensions 3020 mm / 3560 mm / 6600 Mm (onuuoHansHo 7200 mm)

LLvpuHa / BbICOTA / AnnHa

Width / Height / Length

3020 mm / 3560 mm / 6600 mm (optional 7200 mm)

OxnaxgeHue Cooling

REFUso/ 500K, REFUso/ 1.0M, REFUspb 500K, REFUspb 1.0M

VMcnonHenune

Model

CTaHpapTHOe: BO3ayLUHOe
oxnaxaeHve
Standard: air cooling

OnuuoHanbHoe: repMeTUyYHO
3aMKHyTas cuctema
Option: hermetic closed system

Cnocob oxnaxaeHusi

Type of cooling

Cunosoit 6nok: XXnakoctHoe
oXrnaXaeHue Co BCTPOEHHbIM BOAHO-
BO3AYLUHbIM TENNO06MEHHUKOM
Power stage: Liquid cooled with inter-
nal water/air heat exchanger

Cunosoit 6nok: XXnakoctHoe
OXNaxaeHne co BCTPOEHHbIM BOLHO-
BO3AYLUHBIM U BO3AYLLIHO-BOAAHBIM

TENNoo6MEeHHNKOM
Power stage: Liquid cooled with in-
ternal water/air respectively air/water
heat exchanger

OkpyxatoLjas TemnepaTtypa

Ambient temperature

-20 ... +50°C, cHuxeHue P HaunHas
c45°C
-4 ... 122°F, P-derating from 113°F

-20 ... +45°C, go 45°C nonHas
MOLLIHOCTb
-4 ... 113°F, up to 113°F full range of
rated power

BbicoTa ycTtaHoBKM Elevation [o 1000 m Hag ypoBHEM MOpS, C NOHWKEHNeM MoLLHocTh Ao 2000 m
Up to 1000 m above sea level, with power derating up to 2000 m
[abapuTHble pasmepsbl Dimensions 600 mm /2200 mm / 960 mm

LLivpwvHa / BeicoTa / rnybuHa

Width / Height / Depth

Macca

Weight

300 kr 300 kg

410kr 410 kg

REFUso/ 630K, REFUspb 630K

WcnonHexune

Model

CraHgapTHOe: repMeTUYHO 3aMKHyTasi cuctema
Standard: hermetic closed system

OkpyKatoLas Temnepartypa

Ambient temperature

-20 ... +45°C

4. 113°F

[abapuTHble pa3mepsbl Dimensions 600 mm /2200 mm /960 mm
LnpuHa / BbicoTa / rnybuHa  Width / Height / Depth
Macca Weight 410kr 410 kg

REFUso/ 1.3M, REFUspb 1.3M

VcnonHenne Model CTaHpapTHOE: repMeTMYHO 3aMKHyTas cuctema
Standard: hermetic closed system
OxkpyxaroLiasa TemnepaTypa Ambient temperature -20...+445°C -4 .. 113°F

[abapuTHble pasmepbl
LLnpwnHa / BeicOTa / rny6uHa

Dimensions
Width / Height / Depth

700 mm /2200 mm / 960 mm

Macca

Weight

430 kr

430 kg
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REFUlog
REFU/og

HeorpaHu4eHHble BO3MOXHOCTU o6MeHa AaHHbIMK

YpoBeHb OXOAHOCTU HAaxoamuTCs B

LEeHTpe BHUMaHWS KaXkgoro oneparopa
hoToBONbTaMYeCcKon cuctemsol. lMpu atom ans
OUeHKN peHTabenbHOCTM HEOBXOAMMO UMETb
OOCTyn K Hambonee akTyanbHbIM AaHHbIM YaCTHOW
NN KOMmMep4eckor ycTaHoBKN. OCHOBHbIE JaHHbIe
ANS aHanusa npegocTaBnseT BCTPOEHHbIN

B kaxabin nHseptop REFUsol/ 008K-630K
peructpatop faHHbIX. OH 3anucbiBaeT Bce
OCHOBHble paboune napameTpsbl.

REFU/og

Yo6HbI onst nonb3oBaTens MOHUTOPUHT Bawwnx
AaHHbIX NpeanaraeT Haw VIHTepHeT-nopTan
www.refulog.com. Kaxgein niseptop REFUso/
008K-630K nopaepxmBaeT NOAKMYEHNE K
nokanbHou cetn n cetn UHtepHert. MNogknioyeHne
Kaxkgoro mn3 yctponcts 8-20 kBT npounssoantcs
nocpeacteom cyHkumm Plug & Play, yepes
Ethernet-coeguHeHne n onynoHaneHO Yepes
mogyne REFUconnect. Annapatel REFUsol
003K-005K MO>XXHO MHTErpMpoBaTh B NIOKaNbHYHO
ceTb Yepes nopt RS485 ¢ mogynem REFUpmu. B
pesynbraTte, Bbl MoxeTe B ntoboe Bpems n nobom
TOYke Mupa obpabatbiBaTb JaHHbIE, NONYyYEHHbIE
OT HeorpaHM4yeHHOro Yncra MHBepTOpOB.

3anucb OaHHbIX BCEX MHBEPTOPOB MOXET
OCYLLECTBNATbCA B Te4deHne ANNTENbHbIX
nep1oaoB BpeMeHW. Hapsiny ¢ aBToMaTtnieckum
KOHTPOMEM MOLLHOCTU TaKKe UHTErpupoBaHbl
onuun MOHUTOPUHra COCTOAHUA N yBeJOMITeHNA O
cboe. Kpome Toro, nogaepxmBatotca obe cuctembl
KcnyaTayMoHHOro MOHUTOPUHIra U aHanmsa
SolarLog n Meteocontrol.

Unlimited communication

The yields of a photovoltaic system are in the
focus of every operator. In this context, the

most recent data pertaining to a privately or
commercially operated system are required to
check the effectiveness. The data basis of your
analysis is provided by the integrated data-
logger in each REFUso/ 008K-630K. It records all
the key operating parameters.

REFU/og

Please refer to our internet portal www.refulog.com
which provides a user-friendly solution of
monitoring your data. Every REFUso/ 008K-630K
inverter allows a connection with your local
network and connection to the internet. On all 8 to
20 kW devices, the installation occurs via plug &
play, an Ethernet connection, and optionally via
REFUconnect. REFUsol 003K-005K devices can
be connected to your local network via RS485 with
the REFUpmu. This means the data can evaluate
an unlimited number of inverters at any time,
world-wide.

The recording of the data can take place over

long time frames for all inverters. In addition to the
automatic capacity control, status monitoring
and error reporting options are also integrated. In
addition to this, the two operational monitoring and
analysis systems, SolarLog and Meteocontrol, are
also supported.
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Mpumep ycTaHOBKU
Installation example

e
| Ethemat

DEL Roiser

Ethermeat a o —
I GSM Modam ;
Etharmit Switch T (WWW;

REFUIng

MoakntoueHne vepes Ethernet Installation via Ethernet

Elhamael
R5485 r— Q R

L GSM Modam v .
AS485 L ‘Wwwt. _—
Ethamet \'

REFUgmu DSL Aouter

RE485

I =
bus termination

MogkntoyeHne yepes RS485 n REFUpmu Installation via RS485 & REFUpmu

Ethernal
e —

mﬂ ))) \ H a8 Wodam

! Ethemat
REFUcomnect REFUcomnect DSL Routor
Sy
\\\\ \
Etharmet
REFUconnect
MogkntoueHune yepes Ethernet u REFUconnect Installation via Ethernet & REFUconnect
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REFU/og pro, REFUlog app
REFUlog pro, REFUlog app

REFUlog pro — MOHUTOPWHT

Bepcus REFUlog pro Hapsiay ¢ BbiBOOOM
HarnsigHoM CTaTUCTUKK B Tabnu4yHon opme
npepoctasnseT B Bawe pacnopsixeHune
pacLIMPEHHYIO (PYHKLNIO aBTOMaTU4ECKOro
MOHWUTOPUHIra Kaxxaoun yctaHoBku. B yacTHocTw,
OHa No3BoNsAeT KOHTPONMPOBaTb naeanbHyo
MOLLIHOCTb NEPEMEHHOr0 TOKa NyTEM CpaBHEHUS
3afaHHbIX U (PakTUYEeCKMX NnapameTpoB, a

Npu OTKNOHEHUW reHepunpoBaTb COOBLLEHNE,
OoTnpaBnsemMoe Mo 3NeKTPOHHON NoyTe,
obecneunBas Takum o6pas3omM MakcUMarnbHbIl
ypoBeHb Baluen 4oxoaHoCTW.

REFUlog pro — 6onbLuoi 3kpaH

Kaxkgbln cTaHaapTHLIA ANCMNEN MOXHO
npeespaTUTb B CPEACTBO NPo¢eCcCoHanbHoM
npeseHTauum Balyx ycTaHOBOK. AKTyarnbHbIE U
nepcoHanM3MpoBaHHbIE NapameTpbl yCTaHOBOK,
TaKMe Kak CyTOYHble, MECAYHbIE N COBOKYIMHbIE
HOPMbI BbIpabOTKM, a TakkKe COKpaLLeHNe YPOBHS
BblIbpocos CO, oTobpaxaloTcs Ha HeM B BUAE
KpacunBo 0hOpPMITEHHOWM Mpe3eHTaLunn.

v

REFUlog app

YnpaensiTb HALWMM NOPTANoM MOHUTOPUHra
REFU/og Tenepb 6e3 Tpyaa MOXHO 1 Yepes
cmapTdoH. Yepes npunoxerve ans iPhone® u
Android nons3osatenn REFU/og pro nonyyatot B
pacnopsikeHue ewe 6onee rubkme NHCTPYMEHTHI
KOHTPONS 3a COCTOSIHUEM CBOWX YCTAHOBOK.
padhmnyeckas Bepcusi noptana ans MobunbHbIX
YCTPOMWCTB CHabxaeT nonb3oBaTens, Hanpumep,
NHdopmaLmen 0 MOLHOCTU, BblpaboTaHHOM
3HEPrUN N NPOU3BOAUTENBHOCTU AOCTYMHbIX
ycTaHoBOK. Bce aaHHble NpefcTaBneHbl B
TabnuyHon cbopme 1 NOAroTOBMEHLI ANs BbiBOAA
B BUAE HarnsaHbIX rpacmkos.
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REFU/og pro — Monitoring

The REFUlog pro version offers both clear table-
based statistics and a wide-ranging and automa-
ted monitoring function on each device. In this
context, the ideal AC performance is monitored
using a target-actual comparison, and in the event
of deviation, an email message is generated in
order to ensure your yields.

REFU/og pro — Big Screen

Every standard commercial display can be
adapted to ensure an extra large professional
display, i.e., large LCDs, for your systems. In this
context, system values such as day, month and
total yields, as well as the CO, savings, are shown
in an attractive presentation which is up-to-date
and personalized.

=2

REFUlog app

The straightforward and user-friendly REFU/og
monitoring portal is now available for your
smartphone. With an iPhone® or Android phone,
REFUlog pro users can monitor their system more
easily than ever. The mobile version of the portal,
with content rich graphics, provides the user

with information on the power output, generated
energy and yield of the systems. All information
is available in table form and prepared for you in
the form of clearly readable and understandable
graphics.

et e Planl delails



TexHn4yeckne xapakrepucTuku
Technical data

REFU/og
ObLupe XapaKTepucTki

General information

REFUso/ 003K-005K REFUso/ 008K-630K

ObssarenbHoe ycnosne
ans REFUlog

Prerequisite for
REFUlog

CoBMeCTMMO HauvHas Cc Bepcumn
naketa BcTpoeHHoro MO 25-10 gns
REFUsol/ 008K-020K 1 Bepcun naketa
BcTpoeHHoro MO 5-4 ona REFUso/
100K-630K  Compatible from
firmware package 25-10 for REFUsol
008K-020K and firmware package 5-4
for REFUsol 100K-630K

REFUpmu, nakeT BcTpoeHHoro MO 5-0
REFUpmu, firmware package 5-0

Peructpatop gaHHbIx

Data logger

B komnnekTe HaunHas ¢ Bepcun
naketa BcTpoeHHoro MO 5-0
Integrated from firmware package 5-0

Yxe BCTPOeH
Already integrated

YcTaHoBka PV-plant-installation RS485, REFUpmu (paguyc peiicteusi | YctaHoska Plug & Play nocpeactsom
$OTOBONMBTANYECKMX 1000 m crtaHgapTHon cetu Ethernet;
cTaHuuin RS485, REFUpmu (1000 m range) OnuwuoHanbHo Yepe3 REFUconnect
(papnyc pevicteusa 300 m)
Plug & Play installation through the use
of standard Ethernet network; optional
with REFUconnect (300 m range)
KoHdurypauus Configuration of plants MpocToe nogknoyYeHe MHBEPTOPOB Yepes yHMKarbHbIN KOA akTusauuu,

CTaHUMM 1 NoACTaHLuiA

and sub-plants

OaHHble C MecTa NPUMEHeHVs, UHANBMAYasibHble NapameTpbl YCTaHOBKM, hOTO
yctaHoBku  Easy to integrate inverters using a unique activation code, loca-
tion information, plant specific data, pictures

Konunuectso WHBEPTOPOB

Number of inverters

He orpaHmnyeHo  No limitation

ALMUHUCTPUPOBaHNE

Administration

Bo3MoxHO ynpasneHue nonb3oBatensMu 1 npasamu JocTtyna
User administration supported

MopnepxmBaemble A3bIKU

Foreign languages

EN, DE, IT, FR, ES, CZ, RO, GR ¢ cooTBeTCTBytOLLEN NOKaNn3aunen
oTobpaXkaeMblX YNCIIOBbLIX NapameTpoB, AaT U T.4

EN, DE, IT, FR, ES, CZ, RO, GR with localized display varied number formats,
dates and other data

Mepegaya gaHHbIX

Data dispatch

ABTOMaTUYECKMUIN MOHUTOPUHT PYHKLNI
Automatic monitoring of functions

MpoTtokon Protocol IP
MoppepxvBaemble yHkn  Performance spectrum
MHavkauyst napameTpos Display of plants and B Buae 0630pHbIX CMINCKOB AJ1S MPOCTOThLI CONOCTaBIEHNS

YCTaHOBOK 1 NHBEPTOPOB

inverter data

In clearly laid out lists for easier comparisons

Busyanusaums TekyLmx
3HaYeHWn NapameTpoB
Kaxaow yCTaHOBKM U
nHBEpTOpa

Display of current
parameter values per
plant and per inverter

CoBokynHas BbipaboTka, cyTouHasi BblpaboTka (abcomntoTHas n
HopmupoBaHHas), MowHocTb AC/DC (abcontoTHas n HopMUpoBaHHasl),
HanpsikeHne AC/DC, Tok AC/DC, yactota AC, Temnepatypa npubopa,
MHTEHCMBHOCTb M3nyYeHus, TemnepaTtypa moayns  Total yields, daily yield
(absolute and normalized), AC/DC power rating (absolute and normalized),
AC/DC voltage, AC frequency, device temperature, radiation values, module
temperature

"padnueckuin aHanua
NCTOPUYECKMX AAHHbIX

Graphical analysis of
historical data

MeHI0 CyTOYHBIX, MECAYHbIX, FOAOBLIX 1 COBOKYMHbIX HOPM HapaboTKu, BbIBOA,
Ha Jucnnen OCHOBHbIX NapameTpoB YCTaHOBKU U MHBEPTOPa, KOMOMHMPOBaHWe
HeCKOMbKMX KaHarnoB B OAHOW Anarpamme Yepes npou3BosibHO
KOHdUryprpyemoe meHio ctatuctukm  Day, month, year- and total sum view,
display of every plant- and inverter-parameter, combination of various channels
in a diagram through a free configurable statistic view

YnpagneHue omGkamu

Error management

0630p coobLeHui 06 owmnbkax MHBEPTOPOB U yBeAOMIIEeHME 06 owmnbkax no
3NEKTPOHHOW noYTe
Overview of all error messages of all inverters and error notification via e-mail

Pacchblinka otyeToB

Report dispatching

CyTOYHbBIW, MECAYHDBIA UM FOA0BON OTYET C AAHHLIMW MOHUTOPUHTIA MO
3NEKTPOHHON MoYTe
Daily, monthly or yearly notification of monitored data via e-mail

REFU/og pro

[HononHureneHble (hyHKUUN

Additional functions

PYHKUWS aBTOMATUYECKOrO MOHUTOPUHIA UaeanbHoW MoLHoCTU ACY, CTaTUCTMYECKUX MPOrHO30B SHEProoTAauM, MOTrPELLHOCTY CYTOYHOW
HOPMbI BbIPabOoTKU, TEKYLLIErO KOHTPOIS MOLLHOCTH
Automatic monitoring functions of ideal AC power?, statistical energy prognosis, daily energy divergence, current performance monitoring

BbiBoa TabnnYHOM CTAaTUCTMKN SHEPTM, HOPMUPOBAHHOW 3HEPTUW, NPOU3BOANTENBHOCTM U CoKpalleHust obbema Beibpoca CO, ana
CTaHUWI, NOACTAHLUMIA U UHBEPTOPOB
Statistical data tables for energy, normalized energy, earnings, CO, conservation for inverters, sections or entire plant

Bo3moxHOCTb XpaHeHus dainnos pa3mepoM 4o 50 MB Ha kaxayr yCcTaHOBKY
File storage up to 50 MB per plant

PacuyeT v BbiBoA Ha 3kpaH koadduumeHTa npomssoamTensHoCcTH"
Calculation and display of performance ratio"

MpunoxeHue Ans BbIBOAA Ha GONbLLOI 3kpaH MHOPMALIMK O CHKeHUM o6bema BeiGpocos CO,, CyTOUHOI, MECSIYHOIA, FOf0BOIA 1

COBOKYMNHOW BblpaboTke

Big screen application for the presentation of CO, reduction, daily, monthly, yearly and total yields

" [IoCTYMHO NPy Hanuuuu aatymka TemnepaTypbl v U3nyyeHus

SI-13TC-T-K

" Available with temperature and incidence

measurement SI-13TC-T-K o5



[lononHuTenbHble KOMMNOHEHTbI
Accessories

[aTtumnk Temnepartypbl ¥ U3NyYeHUs!
SI-13TC-T-K

Ons obecneyeHnss TOMHOr0O MOHUTOPUHIA
NpPOM3BOAMTENBHOCTU YCTAHOBKU NPUMEHSIETCS
BHELUHWIA AaT4MK TemnepaTypbl U nanyveHus Sl-
13TC-T-K, paboTatoLuini co BceMu MHBEPTOPaMn
REFUso/ 008K-630K. bnarogaps BCTpoeHHOMY
perncTpaTopy AaHHbIX U3MEPEHHbIE 3HaYEHMS!
TemMneparypbl ¥ CONMHEYHOrO U3NYyYEHUS MOXHO
BbIBECTW AN NPOCMOTPA Ha 3KpaH Yepes
REFUlog. C ero nomoLypsto 6e3 Tpyaa MOXHO
pacno3HaTtb cbon B paboTe ycTaHOBKM.

TOYHOCTb U3MEPEHUI MPU 3TOM MOBLILLIAETCS
3a CYeT BHeApeHUs aKTUBHOW TeMnepaTypHOiA
KoMneHcaumu. bnarogaps paclwmpeHHomy
aunanasoHy namepenun go 1300 B1/m2,
NMHAMBUAYanNbHOM KannMbpoBke Ha CTaHOAPTHbIV
N3MepUTENbHbINA CUrHaMN 1 BO3MOXHOCTU 3amepa
TemnepaTypbl Mogynsi, ¢ gatymkom Sl-13TC-
T-K Bbl nonyyaeTte B pacnopsixeHne MOLHbIiA

M TOYHbIi U3MEepPUTESNbHbIA UHCTPYMEHT,
OOMONHSALLNIA (PYHKLMOHaNbHBIE BO3MOXHOCTM
Baweri yctaHoBKM.

REFUpowercap

Ons cnctem, paboTalowmx B 3KCTpeMasibHbIX
YCNOBUSX, HanpumMep, Npu HexBaTke MecTa unu
OYeHb BbICOKOM OKpY>KaloLLlen TemnepaType,

B Ka4eCTBE AOMNOSTHUTENBbHOIO KOMMOHEHTA
Bawemy BHMMaHWIO NpeanaraeTcs Hall akTUBHbIN
BeHTUNATOPHLIN Moayne — REFUpowercap.
[ononHuTenbHbIA BEHTUNSATOP NO3BONSET
yCTaHaBnMBaTb COMHEYHbIE MHBEPTOPDI
HOMWHanNbHOM MoLHOCTU OT 8 Ao 20 kBT

B CTECHEHHbIX MOHTaXHbIX YCNOBUSAX NpU
NOBbILLIEHHbIX TemMnepaTypax.

3a cyeT poobopyaoBaHusa Moaynem
REFUpowercap ponyctumas okpyxatowas
TeMmneparypa NHBepTOpOB YBeNMYMBaeTCs Ha
5°C, 4To fenaeT BO3MOXHbIM MHOTrOYpPOBHEBbI
MOHTaXX MaKC. TpeX NHBEPTOPOB.
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Temperature and radiation sensor
— the SI-13TC-T-K

An exact monitoring of the performance of the
system is ensured by the SI-13TC-T-K external
temperature and irradiation sensor for all REFUsol/
008K-630K inverters. Thanks to the integrated
data-logger, it is also possible for the temperature
and solar radiation values that are measured to

be visualized via REFU/og. This also enables the
straightforward recognition of system errors.

The measuring accuracy is also increased due
to the active temperature compensation. With
an extended measurement range of up to 1300
W/m2, the individual calibration to the standard
measurement signal and the possibility of the
module temperature measurement, with the
SI-13TC-T-K, a powerful and accurate
measuring device is available to you as a
supplement to your system.

SI-13TC-T-K

REFUpowercap

For installations in extreme environs, such as
in the event of insufficient space or with very high
ambient temperatures, we can also offer you our
active ventilator module — the REFUpowercap — as
an additional component. The additional ventilator
enables an installation of the solar inverter with 8
to 20 kW nominal capacity in a cramped and hot
installation area.

Through supplementing the system with

the REFUpowercap the permitted ambient
temperature of the inverter is increased by
5°C which enables the installation of up to three
inverters over each other.



TexHn4yeckne xapakrepucTuku
Technical data

Hatunk Temnepatypbl u nsnyyenns Sl-13TC-T-K (Tonbko ansa REFUsol/ > 008K)

Temperature and radiation sensor SI-13TC-T-K (only for REFUso/ > 008K)

O6Lme xapaKrepucTukm General
LlyHToBOE conpoTtuBneHne  Shunt resistor 0,10 Ohm (TK = 22 ppm/K)
Pabouas Temnepartypa Ambient temperature -20 ... +70°C -4 ... +158°F
MuTatoLee HanpspkeHne: Supply voltage 12..24BDC  12..24VDC
Cuna Toka Current draw 0,3 mA
CoeguHnTenbHbln kabenb  Connecting cable 4 x 0,14 mm?, 3 m (cTovikui kK YO-nsnyyenuto  UV-resistant)
Pasvep moayns Cell dimension 50 x 34 mm
[abaputHble pasmepbl Dimensions 145 mm /81 mm /40 mm
LnpuHa / BbicoTa / rnybuHa  Width / Height / Depth
Macca Weight 340r 340¢9
ConHeYHoe usny4eHue Radiation
[nana3oH nsmepexuii Measuring range 0...1300 Bt/m* 0 ... 1300 W/m?
BeixogHow curHan Output signal 0..10B 0..10V
TOYHOCTb M3MEPEHWA Measuring accuracy +/- 5% OT KOHEYHOro 3Ha4YeHns  +/- 5% of full scale
Temnepatypa moayns Module temperature
[nanasoH nsmepeHuii Measuring range -20...490°C -4 ... +194°F
BbixogHol curHan Output signal 2,268V +T[°C] * 86,9 m V/°C
TOYHOCTb M3MEpPEeHWi Measuring accuracy +/-1,5% npn 25°C  +/- 1.5% at 77°F
HenwvHenHocTb Nonlinearity 0,5°C  33°F
Makc. norpelHocTb Max. deviation 2°C  36°F
Packnapnka KoHTakToB Terminal assignment
OpaHxeBbli Orange Curnan navepenus nanyyenus (0 ... 10 B)  Output signal radiation (0 ... 10 V)
KpacHbivi Red Muratowee HanpspkeHne (12 ...24 BDC)  Supply voltage (12 ... 24 VDC)
YepHblIi Black GND
KopwnyHeBbI Brown CurHan namepenus temnepatypel (0 ... 10 B)
Output signal temperature (0 ... 10 V)
REFUpowercap (Tonbko ansa REFUso/ 008K - 020K)
REFUpowercap (only for REFUso/ 008K - 020K
AnekTpuyeckue Electrical data
XapaKTepucTUK1
MuTaroLee HanpsbkeHne Supply voltage 24 BDC  24VDC
MoaknioyeHne Connection supply CeHcopHbIli LUTekep  Sensors connector
NUTaIoLLEro HanpsHkeHns voltage
Pacxog Ha co6CcTBEHHbIE Internal consumption 24BT 24W
HYXAbl
OxnaxgeHue, okpyxatowe Cooling, ambient
ycnoBusi, SMC conditions
CsoboaHoe mecTo nepen  Free space in front of 1000 mm
npubopom the unit
MexaHuyeckue Mechanical
XapaKTepuUCTUKu
CreneHb 3aLuThbl Type of protection IP54 cornacHo EN 60529  IP54 as per EN 60529
[abapuTHble pasmepsbl Dimensions 488 mm /90 mm /250 mm
LWwupuHa / BbicoTa / rnybuHa  Width / Height / Depth
Macca Weight 1,4kr 1.4kg

BoamoxHo nogkntoyeHne mogynst REFUpowercap, nv6o gatymka Temnepatypbl ¥ U3nyyYeHust
Connection of REFUpowercap or temperature and radiation sensor
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REFUpmu
REFUpmu

lMpaBoBble OCHOBaHWA

B cooTBeTcTBUM C §6 repmaHckoro 3akoHa EEGY
doTOBOMbTANYECKME CTAHLUN C NPUCOEaUHAEMON
MOLLHOCTbIO 6onee 30 KBTh 4omkHbl ObITh
WHTErpnpoBaHbl B CUCTEMY MEHePKMeHTa BBOAA
Harpysku n ceteBon 6esonacHocTu. [qupekTnea
BDEW? ,["eHepupytoLMe MOLLHOCTU B SNEKTPOCETSIX
cpeaHero HanpsXeHus“ ycTaHaBnMBaeT JaHHOe
TpeboBaHWe 4ns BCEX CTaHUMIA, NogatoLwmnx ToK

B ceTu cpeaHero HanpsbkeHusa. OHO B NepByto
odepenb npegycmaTpmBaeT obecneyeHme
BO3MOXHOCTU ANCTAHLMOHHOIO OrpaHn4yeHus
MOLLHOCTW CTaHLUMN CETEBLIM ONEPATOPOM.

REFUpmu

Perynatop mowHoctn REFUpowermanagementunit
— cokpaweHHo REFUpmu — npegocTtaBnseT B
Balue pacnopsixkeHue un pacnopsbkeHve Balero
CETEBOro oneparopa AaHHyHo pyHKUMIo B
COOTBETCTBUU C TpeboBaHNAMU [IMpEKTUBBI.
Hapsgy ¢ orpaHM4eHreMmM MOLLHOCTU 1 NapasuTHON
MOLLIHOCTbIO MOXHO BECTU y4yeT (paKTUYEeCKM
NofaHHOM B CETb MOLLHOCTU BCEX NOAKITHOYEHHbIX
nHseptopoB REFUsol 008K-630K, Bkntovas
orpaHmunTenbHble YHKUMM B CAMOM MHBEPTOPE.

B coveTaHum ¢ HawmMm NopTanoMm MOHUTOPUHra
REFU/og Bl nonyvaeTe, noMnmo npo4ero,
BO3MOXHOCTb BM3yanusaLuum COBOKYMHON MOLLHOCTH
N 3Hepruu.

Ha6op dyHkumn Hawux mogynen REFUpmu
MOXeT ObITb pacLUMpeH 3a CYET pasfnyHbIX
onuui, Hanpumep, NOAKMYEHUS JONONHUTENBHON
CEHCOPWUKMN.

Legal background

According to §6 of the German EEG regulations"
PV systems with a connected load of more than
30 kWp have to participate in the management
of the power feed-in and the network safety.

The BDEW? directive ,Erzeugungsanlagen

am Mittelspannungsnetz“ [Generating Plants
Connected to the Medium Voltage Network]
defines this requirement for all installations that
feed in on the medium-voltage level. Primarily, this
allows the network operator to limit the power of
the installation by remote control.

REFUpmu

The REFUpowermanagementunit — in short
REFUpmu — can offer you and your network
operator this function according to the directive. In
addition to the power limitation and the reactive
power, it is also possible to log the current feed-in
power of all the REFUso/ 008K-630K inverters
that are connected, including the limitations. In
connection with our REFU/og monitoring portal,
you are also able to present and view the total
power output and total energy in graphic format.

The scope of supply of our REFUpmu is
completed with different options, such as the
connection of additional sensors.

CeTeBoli onepatop
/ Grid Operator
B 3:- BbicokoBonbTHas

\ cetb / HV-System

| TPUEMHVK NYTNLCALMOHHOTO
CurHana ynpasneHus
Ripple control receiver

T

—p

YBegomneHue o hakTuyeckor OTAaHHOM B CETb MOLLHOCTU

k]

yyeta / Reporting of actual feed-in capacity including the limits
according to § 6 EEG 2009 for payment:purposes
WHTepHeT Internet

BKI. orpaHuyeHusi cornacHo § 6 EEG 2009 ansi kommepyeckoro

Mogem Modem

YBegomneHune ob orpaHnyeHnu
MOLLIHOCTM MO LucpoBoMy UHTEpPdENCY 1
napasnTHON MOLLHOCTY MO aHanoroBomy
uHtepdeiicy / Recording of power limi-
tations over digital interface and wattless
power over analog interface

CoepguHeHue Yyepes RS485

Connection via RS485 THE

REFUpmu

Mpumep npumeHeHns

" 3akoH 0 BO30GHOBNSIEMbIX UCTOYHMKaX 3HEprum
2 denepanbHOE areHTCTBO N0 SHEPreTUKe U BOAHOMY XO3SACTBY
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Example of application

" German Renewable Energy Act
2 Bundesverband der Energie- und Wasserwirtschaft (German Federal
Association of the Energy and Water Industry)




TexHn4yeckne xapakrepucTuku
Technical data

DyHKLMK

Functions

Ycnosus ceTeBoro
NoAKMIOYEHUS MHBEpTOpa

Grid code for inverter

CooTBeTcTBYET TPEOOBAHNAM BCEX MONOXEHWUIA AN HA3KO- U CPeAHEBOSIbTHBIX
ceteli (BDEW, VDE-AR-N 4105", EEG2009)

Complies with all of the German low and medium voltage grid regulations
(BDEW, VDE-AR-N 4105", EEG2009)

OnekTpuyeckue Electrical data

XapaKTepuUCTUKU

Makc. nuTatowas Maximum supply power 18Br 18W
MOLLHOCTb

MuTatowee HanpsbkeHne

Supply voltage

AC 115...230 B/ 50 ... 60 'y (BHELUHWI LUTEKEPHBIN BNOK MUTaHNS)
AC 115...230V /50 ... 60 Hz (external AC adaptor)

TexHun4eckune
XapaKTepuUcCTUKA

Technical data

Pabouas curHanusayms

Operating notification

Yepes CU[ (Bkn, Pabota, Owwnbka, KommyTaumoHHOe nonoxeHne LudpoBbIX
BXOAO0B ANt OrPpaHUYEHNst MOLLHOCTH)
Via LED (On, Operating, Error, Switching Status for power reduction)

YcTaHoBKa orpaHu4eHns
MOLLHOCTM

Specification of power
reduction

4 undposbix Bxoaa (rpagaumns 0%, 30%, 60%, 100%, BO3MOXHOCTb
NPON3BOSILHOIO NepenporpaMMmnpoOBaHNS UK ABOUYHAA dYHKLWSA,
obecneuvBatoLas 16 BO3MOXHbBIX MPOrpaMMUPyeMbIX KOMMYTaLMOHHbBIX
MONOXEHWIA)

4 digital combined inputs (stepping: 0%, 30%, 60%, 100% optional
reprogrammable or binary function, resulting in 16 possible, programmable
switching status)

YcTaHoBka napasutHom
MOLLIHOCTM

Specification of reactive
power

CHapy»wv Nno aHanoroBomy MHTepdency nnn anbTepHaTUBHO Yepes
nporpamMmMmpyemMyto KpyByHo

From extern via analog interfaces or alternative via programmable
characteristic curve

BcTpoeHHbIn nHTepderic

Integrated interfaces

¢ Pasbem Ethernet ons mogemHoro coegmMHeHus
Ethernet connection for connection with modem

¢ 2 x RS485 (c ranbBaHU4ecKol pa3Ba3koi)
2 x RS485 (galvanic isolated)

* USB (MHTepdelic Ansi cepBnCHOro obcnyxvBaHus)
USB (service interface)

¢ LindppoBble 1 aHanorosble BXoAbl U BbIXOAbI
Digital and analog input and output

Makc. kon-so

Max. controllable

* RS485: 2 x 31 aboHeHTa, T.e. Makc. 62 aboHeHTa

ynpasnsembIx inverters RS485: 2 x 31 inverters, max. 62 inverters
MHBEPTOPOB * Obwasn anuHa Ha nuHuio: makc. 1000 m
Total length per branch: max. 1000 m
Peructpartop gaHHbIX Data-logger [na yyeTa ynyLieHHON onepaTopoM YCTaHOBKW BbIPYYKN PErMCTPUPYIOTCS BCE

CUrHanbl OrpaHNYeHNst MOLLHOCTMU N YCTAHOBKW NapasvTHON MOLLHOCTW.
For confirmation of lost earnings of the operator of the installation all signals of
power reduction and reactive power are logged.

CBsi3b C MopTanom
REFUlog

Communication with
REFUlog

* [lepegava aaHHbIX Yepes Ethernet-coeguHenne ¢ REFUlog

Communication via Ethernet interface with REFUlog
* BoamoxxHOCTb 06paboTkn AaHHbIX CO BCEX BCTPOEHHbIX PEerncTpaTtopos
NoAKIYEHHbIX CONHEeYHbIX MHBepTopoB Yepe3 REFU/og, 6narogapst atomy He
TpebyeTca fononHUTENbHOE coenMHeHne, Hanpumep, Yepes Ethernet
Evaluation possibilities of all internal data logger of the connected inverters via
REFUlog, due to this no additional interface, e.g. Ethernet, is necessary

MoHTax

Installation

HacTeHHbIn MOHTax; MOHTax Ha DIN-peiike (onuuoHansHo)
wall mounting; Top hat rail installation (optional)

" Ha cTaguu pa3paboTku

" In preparation
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REFUgak
REFUgak

=1

REFUgak

Bnarogaps Hawen reHepaTopHOWn
pacnpegenutensHon kopobke REFUgak
CTaHOBUTCS BO3MOXHOM ewe bonee
apdeKkTMBHaAsA KOMMOHOBKA YCTAHOBOK
6onbLUO NPOM3BOANTENBHOCTU B COYETAHUM C
LieHTparnbHbIMW MHBEPTOPaMW.

[o 32 uenoyek naHenemn MoOXHO CBECTU B
ogHow kopobke REFUgak n npu nomoLum Bcero
OofHOro kabensa NoAgKNIYNTbL UX K UHBEPTOPY.

OHa obecneunBaeT MOHUTOPUHT U AONarHoCTuKy

owmnbok Baluen ycTaHOBKM Ha YPOBHE LIENOYKM

COJHEYHbIX NaHeneun u 3awjmiiaeT nogknyYeHHble

LienoyYKM OT paspyLLeHus B cnyvae cbos.
REFUgak Hanpsimyto o6MeHnBaeTcs AaHHbIMU
¢ unsepTopom no wuHe CANopen 6e3

=2

REFUgak

With the help of our generator terminal box,
REFUgak; it is possible to configure large-
scale systems with central inverters even more
efficiently. Up to 32 strings can be concentrated
in a single generator terminal box and connected
to the inverters with just one cable.

It enables the monitoring and error diagnosis of
your system at the string level and also protects
the connected strings against destruction in the
event of an error. The REFUgak communicates
directly with the inverter via CANopen without
additional components and is available in the
versions 1000 V or 1500 V.

Mcnonb3oBaHNA AONONMHUTENbHBLIX KOMMOHEHTOB U

npegnaraetca B Bepcusax 1000 B nnn 1500 B.

TexHn4yeckne xapakrepucTuku
Technical data

REFUgak
3awumTa ot Overvoltage protection KomBuHUpoBaHHbI pa3psgHuk Tin 1 1 2
nepeHanpspKeHns Type 1 and 2
LlenoyeyHble String fuses o 16 (BO3MOXHO CABOEHHOE MOAKIYEHWE), KaXabl C NpeoXpaHUTENbHOM
npegoxpaHuTenu 3awmTon 6-25 A nnoc 1N NNC/MUHYC

Up to 16 (double connection possible) each at 6-25 A
Plus- or plus/minus-fuses

Knacc 3awmThbl Type of protection

IP54 (ana 1000 B), IP65 (ans 1500 B)
IP54 (at 1000 V), 1P65 (at 1500 V)

Dimensions
Width / Height / Depth

[aGapuTHble pasmepbl
LvpwuHa / BeicoTa / rnybuHa

750 mm /750-1000 mm / 320 mm

DC-pasbeanHutens DC-contactor

Makc. 250 A / max. 250 A

FY-Benarior

PY-Geramior

REFUsol 333K

REFUgak
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REFUconnect
REFU

connect
=1

REFUconnect

Hoeoe 6ecnpoBogHoe 06beguHEHNE B CETb Yepes
moaynb REFUconnect obnerdyaet nnaHnpoBaHve

N MOHTaXX KOMMYHUKaLMOHHbIX COeAUHEHUI BCex
WHBEPTOPOB B COCTaBe hOTOBONbTANYECKOWN
ctaHyuun. Pagnomoayns REFUconnect noctpoeH

Ha CTaHgapTe paanocBsa3n, KOTOPbI gaxe B
NPOMBbILLNEHHOM OKpPYXEeHUu c oonbLLUMMKW NoMexamMmm
rapaHTUpyeT HagexHoe n 6esonacHoe coeanHeHue.
C ero nomoubto MOXHO noakntoyath 4o 2000
mHBepTopoB. [Npu atom mogyne REFUconnect
OQHOBPEMEHHO UCMONb3YETCs Kak peTpaHCnsTop,
4yTO no3eonsieT 6e3 Tpyaa nepeaasaTb AaHHbIE

Ha paccTosiHMe B HECKONbKO KunomeTpoB. Paanyc
AeﬁCTBMﬂ OoTAEeNbHOro coeamHeHna MoXeT nNpu 3ToM
pocturatb 300 m.

Onsa paboTtel paguomogynam TpebyeTcsa o4eHb
Manasi MOLLHOCTb, a UX NMTaHue obecnevmBaeTcs
HanpsiMyto OT MHBEPTOPOB, B pe3ynbTarte

yero oTnagaeT Heo6XoAMMOCTb BO BHELLHEM
anektpocHabxeHun. REFUconnect aBTomatnyecku
co3JaeT B CETEBOW CTPYKType AybnmpoBaHHble
coefvHeHus, obecneunBas TeM caMbiM
6ecnepeboiiHyto 1 cTabunbHylo nepenavy AaHHbIX
nHBepTOopoB. CeTb MMEET NapPOIIbHYIO 3aLUUTYy,

yTO rapaHTupyeT 6e3onacHyto nepefady AaHHbIX,
HEBUAMMYIO ANS APYrMX, HEABTOPM30BaHHbIX
aboHeHTOB.

=2

REFUconnect

The new wireless networking via REFUconnect
simplifies the planning and installation of

the communications connections of all the
inverters in a PV system. The REFUconnect radio
module is based on a radio standard which also
ensures secure and reliable connections in high-
interference industrial environments. It is possible
to connect up to 2000 inverters to this system. In
this context, the REFUconnect is simultaneously
used as a repeater, so that distances over several
kilometers can be bridged without difficulty. The
range of such an individual connection can total
up to 300 m.

The radio modules only require a very low power
level and are supplied directly by the inverter,
which means an external power supply is not
required. REFUconnect establishes redundant
connections automatically in the network and
therefore ensures an error-free and stable
transfer of the inverter data. The network

is password-protected, so that the data are
transferred securely and that they remain invisible
to other external participants.
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Cepsuc
Service

CepBucHoe o6crnyxmBaHue KNMMEHTOB AnNsl HAaC He
06s3aHHOCTb, a NepBooYepeHasl ecTeCTBEHHas
Heo6XoaUMOCTb.

MueepTopbl REFUsol nommmo BbiCcoKo#

3 PEKTUBHOCTU TaKKE OTINYAKOTCA CBOEK
KOHCTPYKUMEN, MpaKTUYeCKU He HyxaaloLencs
B o6cnyxuBaHuW. Ecnv Bce-Takn BO3HMKNA
TexHun4yeckas npobnema, o Hel no3aboTuTcs
KOMaH4a Hawmnx KBanuumMpoBaHHbIX CEPBUCHBIX
cneymanuctoB REFUsol. OHa nomoxeT

Bam pelumnTb BONpoCkl, CBA3aHHbIE C HaLLENn
npoaykumen, rae 6ol Bbl HM Haxogunuck. Mimest
cepBuUcHble LeHTpbl B CLUA, Asun n EBpone,
Mbl MpeAcTaBeHbl HA OCHOBHbIX PbIHKaX
(hOTOBOMbTANYECKMX CUCTEM U 334aCTYHO
OKasblBaeM NOAAEPXKKY Ha A3bIKE CTpaHbl U
HenocpeacTBEHHO Ha MecTe.

[Npwn nogaye 3asBkn Ha yCcTpaHeHne gedekra

B pabouune gHu, B TedeHue 24 4 B Baw agpec
OydeT oTnpaeneH CMeHHbI nHBepTop 4-20

KBT. luBepTOpbl MoWwHOCTbIO Oonee 20 kBT
obcnyxmBaloTcsa B Te4eHue 48 4 Halmmu
CEpPBUCHLIMU TEXHUKaMU HENOCPEACTBEHHO Ha
MecTe. Kpome TOro, Ha BCe MOAenu LueHTpanbHbIX
nHsepTopoB REFUsol mbl npeanaraem 3akntiountb
COOTBETCTBYIOLLME AOrOBOPa CEPBUCHOrO U
TexHu4eckoro obcrnyxuBaHusi, rapaHTupyome
cTabuneHocTb Bawwmnx goxonos.

FNopsiyas nuHua REFUso/

MpuemM peknamauuii No HBepTOpam
Ten. +49 7123969 202

dakc +49 7123 969 30202

Email: service @refusol.com

TexHnyeckue KoHCynbTaLmm
Mo UHBEpTOpam U KOMNOHOBKE YCTaHOBOK
Ten. +49 7123 969 102

CepBUCHBIE LIeHTPbI MO BCEeMYy MUPY:

BocTtoyHas

EBpona: +420 734 54 55 33
[peyus: +30 210 5771312
WNTanus: +39 345 0209461
Mcnanusa:  +34 91 3005515
Kopes: +82 23288 3331
NHpus: +91 9867556726
CLIA: +1 408 775 7365
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For us, great customer service isn‘t just a job,
it goes without saying.

REFUsol inverters are not only highly efficient,
they also stand out thanks to their low
maintenance design. If a technical problem
should nonetheless occur, our professional and
competent REFUsol service team will be pleased
to assist you. The team can also support you with
any questions about our products, world-wide.
With service centers in the USA, Asia and Europe,
we are represented in the key PV markets and can
assist users both directly on location and often in
the local language.

If a defect is reported on working days, a 4 to

20 kW replacement unit leaves our company
within 24 hrs. If servicing is required for devices
over 20 kW, they will be attended by one of

our service technicians directly, on location
within 48 hrs. In addition to this, we also offer
appropriate servicing and maintenance
contracts for all REFUsol central inverters to
ensure the stability of your yields.

REFUsol Hotline

Complaints line for all inverters
Phone +49 7123 969 202

Fax +49 7123 969 30202
Email service @refusol.com

Technical support
Inverter & system configuration
Tel. +49 7123969 102

Service contact worldwide
Eastern

Europe +420 734 54 55 33
Greece +302105771312
Italy +39 345 0209461
Spain +34 91 3005515
Korea +82 23288 3331
India +91 9867556726
USA +1 408 775 7365



Ob6yyeHue
Training

Y3HaiiTe Gonblue 0 Halel NPoAYKLUK, NMPUHSB
y4acTtve B OAHOM U3 Halmx ceMuHapoB REFUsol,
nNpoBOAUMBIX B . MEeTLUMHreH.

B pamkax ogHOAHEBHOIO cCeMmMHapa Halm
crneLmnanucTbl No3HakomAT Bac ¢ nocnegHumm
TeHgeHumaMn B o6nactv hoToOBONMbTANKA U
NPOAEMOHCTPUPYIOT BO3MOXHOCTM UHBEPTOPOB
REFUsol. CemnHapbl OpUeHTMPOBaHbl Ha TaKkMXx
CNeumnanmncToB, Kak UHXXEHepbl MO reNIMOTEXHUKE,
NPOEKTMPOBLUMKN NPOMbILLIIEHHBIX YCTAHOBOK,
apXUTEKTOPbI, HAanag4vKM Unm cneumanucTbl No
npogdaxam, nmetrowme 6asoBble 3HaHUA B 0bnacTu
¢oTOBONMbTAUKMN.

[ns GonbluMx rpynn nog 3akas Mbl Npeanaraem
opraHu3aumio MHAMBUAYanbHbIX CEMUHAPOB C
BbI€30M K KIUEHTY.

Bbonee nogpobHyto nHbopmMaLmio o Temax, cpokax
1 perucTpauum y4acTHUKOB Bbl MoxeTe nonyuntb
Ha Hawewm caiite B UHTepHeTe, www.refusol.com,

nmbo no TenedoHy +49 7123 969 0.

Bbynem pagbl BUaeTb Bac cpeaun y4acTHUKOB!

Develop your professional knowledge of our
products at one of our REFUsol seminars in
Metzingen.

At a day seminar together with our professional
personnel, you can find out the very latest
developments in the area of photovoltaics and
REFUsol inverters. The seminars are suited to
professionals such as solar technicians, system
Planners, Architects, specialized craftsmen and
salesmen who have previous knowledge in the
area of photovoltaics.

We can also offer bigger groups of customers
individually customized training sessions at
their own location.

Further information on the content, dates and
registration is available on our website,
www.refusol.com. Alternatively, give us a call on
+49 7123 969 0.

We look forward to hearing from you!
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Cdepbl NpUMEHEHUs U peanusoBaHHbIe NPOoeKThl

Applications and references

Cdepbl NnpuMeHeHUs1

C MOMeHTa BHEAPEHUS HA PbIHOK JIMHENKN NPOAYKLUM
REFUsol B pazannyHbIx permoHax mmpa Hamm
CMOHTMPOBaHbI CUCTEMbI COBOKYMHOW MOLLHOCTbIO
bonee 2 BT B caMbIX pa3HOO6pasHbIX KIMMaTU4YeCKUX
1 reorpacdm4eckux ycrnoBsusix. 3To NnoaTBepKaaeT
HagexHocTb TexHonorum REFUsol, nporpeccnBHOCTb
KOHCTPYKLMUN U BbICOKasi CTEMNEHb YA0BNETBOPEHHOCTH
KnnMeHToB. He Tonbko B gnanasoHe 3,6 - 20 kBT, HO 1
B 60riee BbICOKMX MOLLIHOCTHbIX Knlaccax MoryT ObiTb
peanunsoBaHbl pasfnnyHble NpUKNagHble pelleHus B
caMbix pa3Hoobpa3HbIX 06nacTaX NPUMEHEHMS.

PeannsoBaHHbIe NPOEKTbI

CnekTp peann3oBaHHbIX NPOEKTOB BapbUpyeT OT
YCTaHOBOK KPbILLIHOMO TNa Ansi O4HOCEMENHbIX XUMbIX
[OMOB WM CKNaacKMx nomeLleHuin o 6onbwmx
COIMHEeYHbIX NapkoB. Hawa npoaykumsa paboraet no
BCEMY MUPY M MOXET MPUMEHSITLCSA B CaMblX Pa3HbIX
KnumaTU4ecknx u reorpadmnyeckmx ycrnosusx. B
WHAMBMAYaANbHOM pasroBope Mbl MOMoXeM Bam
nogobpartb oNTUMasbHbIN CONHEYHbIN UHBEPTOP.

YctaHoBka 1 MBT 1 MW installation

Fields of application

Ever since the introduction of the REFUso/
product line, over 2 GW PV power output has
been installed under very wide ranging climatic
and geographical conditions. This highlights
the proven technology, groundbreaking design
configurations and high levels of customer
satisfaction of REFUsol. Diverse application
possibilities in the various fields of use are not
only on offer in the ranges of 3.6 to 20 kW, but
also in much higher power classes.

References

The range of applications stretches from rooftop
systems on family homes and warehouses to
large-scale solar parks. Our products are now
used all over the world, and they can be deployed
under the most diverse climatic and geographical
conditions. We would be happy to provide advise
which of our solar inverters is best suited to your
requirements.

YcrtaHoBka 1 MBT
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TeKCTbl U PUCYHKM OTpaXKaroT
TEKYLLIEE COCTOSTHME TEXHONOMNI Ha
MOMEHT nybnukauun. CoxpaHsem
3a coboli npaBoO Ha BHECEHWE
TEXHUYECKUX N3MEHEHWUI be3
NnpeaABapUTENBHOIO YBELOMITEHNS.
OTBETCTBEHHOCTb 3a OrneYvyaTku He
NpPUHNUMaeTCs.

Vickntoyas BO3MOXXHbIE OLLIMOKMN.

© ABTopckue npasa 2011,
REFUsol GmbH
Bce npaBa 3awuiLeHb!

Text and illustrations reflect the cur-
rent state of technology at the time
of publication. We reserved the right
to technical changes without noti-
fication. No liability is accepted for
printing errors.
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REFUso/ GmbH
Uracher StraBe 91
72555 Metzingen
Germany

TenedoH +49 7123 969-0
dakc +49 7123 969-165

info @ refusol.com
www.refusol.com
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