—U-5OLAR

ol L

e SUNS

NNe Win



Megv s8Il tozot

TOrt ®nt val dmf kmgrPditus 8



ecchl ld‘ 08-10 MARCH 2016

design | construct | perform AT EXCEL LONDON












Kul ¢cs s z -






Panel heaters Panel heaters ' MObﬂG & tab‘e[ a DDS
The main contacer for Each pane! haater has an

the panel heater crout aciecent Cosy Switch - 3

has a Cosy Switch connected to the heating

connected 1o the Input 10

control all Heatars at

(tc

1 hour
2 hours
3 hours
4 hours

S hours




FREE desgn
day delvery

\ J
o0 Q
FREE neut ows

o
FREE nox! Lage giles
ol wirtahpase caklpon

f-("vl&",@



‘tnergy

- Solaie
- Solutions on la
Thaty X Lall year round Quality S+ |
; Br




- -
ot
:

ol

i
i
L |

d b ST ML =

ﬁ..rs LVr!\- £




4| 50000 [ 20y [PLEU pr—













Kez%s felel Rss®g¢nk a
megoszt 8s a

MIi nden nap tanulni val ami %)



Sunset

Midday

Sunrise




Advanfage 2: Can be compatible with other brands inverters
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53.4 Active power feed-in for overfrequency
(these tests are designed to provide evidence that the requirements of VDE-AR-N 4105,
5.7.3.3 are mel)

LGrqiho_f llmuromom1Ac;ivepoworotnpm>80%Pm

5.3.4.1.1 Test cycle for adjustable/conditionally adjustable PGUs P
Test:

1-min mean value a)50,00 Hz | b} 50,25 Hz | ¢) 50,70 Hz |d) 51,15 Hz e) 50,70 Hz 1) 50,25 Hz ' g) 50,00 Hz
1. Measurement a) to g): Active power outpul > 80% Peeu

Frequency [Hz): 50,00 50,25 50,70 51,15 50,70 50,25 50,00
Prcar [KW): NIA 15,974 13,040 10,106 13,040 15,974 N/A
P s [KW]: 16.300 15,718 12,910 10,152 12,900 15,887 16,107
AP 15 Pgtzo it [36): N/A -1,278 -0,650 0,228 -0,700 -0,437 N/A
2. Measurement a) to g): Active power output 40% and 60% after freezing > BO% Peoa

Frequency [Hz): 50,00 50,25 50,70 51,15 | 50,70 50,25 50
Povcom [KW]: N/A 8,600 7,837 6,074 7,837 9,600 N/A
Pzeo [kKW]: 9,796 8,548 7874 6,173 7,852 9,541 9,576
AP 555/ Peurio ot [3): N/A -0,260 0,186 0,496 0,074 -0,297 NiA
Limit AP ep/Psmpors: + 10 % of Py -,
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79/1997. (XII. 31.) IKIM rendelet 5. A (5)
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Katasztrofa!

A szolgs8ltat- | ev8ghatja a vez
/| A°- medve nem j 8t ®k! /

- Eldobhatjuk az invertert
-Fi zet het] ¢k a b¢gntet ®st
-b)] terv
-Pbj] enged®l yeztet ®si el | §)
-Rengeteg plusz p®nz ®s 1
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bal h® gdrant 8§l t

Legyenek korlltekint eek a tervezgetés id eszakaban!
-Csak olyan helyen v8s8rol|]anak
sz¢,¢ks®ges dokumentumokat .
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A star is born?

Despite a few flaws, the 5000TL from China’s
Growatt New Energy can hold its own against

many European devices

ust last month, we published the results of
]l’ll()'l'()N Laboratory’s tests of a promising
new inverter from Chinese manufacturer Sun
grow - the SG4KTL (see P11/2011, p. 118). But
that device is already being forced to make way
for a new challenger from the East. The 5000TL,
made by Shenzhen, China-based Zhejiang Gro
watt New Energy Co. Ltd., which was founded
less than a year ago, performs well at latitudes
with medium irradiation levels and even bet
ter at higher irradiation levels. But the numbers
don't tell the full story -~ PHOTON Lab discov
ered a few problems during testing.

First off, after signing the usual test agree-
ment with the manufacturer, the lab had to
place significant limitations on the candidate’s
voltage range in order to produce usable re
sults without running the risk of an overload.
Morcover, Growatt’s specifications for this
single-phase inverter are somewhat confus
ing: the data in the accompanying manual dif-
fer from the information on the devices type
plate - and both differ from the values listed
on the company’s website. For example, PHO
TON Lab discovered inconsistencies related to
the unit’s weight and nominal power on both
the DC and AC sides.

After contacting the company in China, the
lab was told to use the figures on Growatt's web
site, which were the most-recently updated ver
sions. Apparently, the datasheets included with

the inverters were not properly matched with
the different versions of the device available in
various markets

The manufacturer has already announced
the release of a slightly revised version of the
SO00TL, with new software but an identical in-
ternal structure,

Construction

The S000TL is part of an inverter range de-
signed by Growatt for the European market,
with AC nominal powers of 1,600 to 4,600 W.
All of these devices are transformerless. The
test candidate’s design is very clean and appears
easy to manufacture, and its housing makes a
good impression. However, the cover is a bit
difficult to mount.

The power circuit board is located in the
middle of the housing, below the control circuit
board. The latter holds a small display circuit
board. Three molded chokes are mounted on
the cooling element to the right of the power
circuit board. The power semiconductors are
fitted in a discrete housing and soldered to the
bottom of the circuit board, then clamped to
the large cooling clement, which also serves as
the devices mounting platform. The 5000TL
exclusively uses passive cooling: the housing
consists of a cooling element and a sheet steel
frame. The inverter has an IP 65 protection

Photnn lnternations) Febraary 2011

a P v Cikan and smple: The Geowam S000TL's straghtforward dasgn makas
it easy % marutacture. Thermographic imagng shows component temperatures
1aching 125 °C on the crouft bosrd sithoudh Hhis is a0 scorptabie taroeratare £
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A Growstt has connderably improved its tao tracker
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A The comversion effciency curve, which has also smgroved, and the very good MPP tracking result in an overall
efficiency that totals 97 percent or more over a karge area of the power and voltage range

he original test report for the Growatt

S000MTL was published in PHOTON
International this summer (see PI 7/2012, p.
98). After a few initial problems due to a defect,
this transformerless, single-phase device witha
nominal DC capacity of 5.2 kW delivered a per-
fectly acceptable performance. Its PHOTON ef-
ficiency of 96.2 percent for medium irradiation
translated into a »Be, and when weighted for
high irradiation, its 96.8 percent was enough
to carn it an »A.« However, even before the test
report appeared (the test itself was carried out
at the start of the year), Growatt implemented
a substantial improvement. The 5000MTL has
been equipped with new firmware since Febru-
ary 2012. According to the manufacturer, the
hardware has not been modified, and PHOTON
Lab was also unable to identify any changes.
A device with the new operating software, S.2.1,
underwent testing again (another software for
the display, S.1.8, remained unchanged), and
this time a double »A« emerged: 96.8 percent
for medium irradiation and 97.1 percent for
high irradiation.

A multi-tracker device like the 5000MTL can
be run in several different operating modes:
with the MPP trackers under symmetric or
asymmetric Joad, or with the trackers con-
nected in parallel. The inverter is, however, only
graded according to symmetric load. The most
important factor in its improvement is that the
development of the conversion efficiency is
significantly more harmonious under the new
firmware, and above all the interplay of the two

trackers has improved. The MPPT adjustment
efficiency is, apart from a few barely percep-
tible exceptions, consistently above 99 percent.
A slight improvement can also be observed un-
der asymmetric load. The older firmware did
not give any cause for criticism when the track-
ers were connected in parallel.

There is also one small change to the MPP
voltage range specified by the manufacturer,
which now spans 250 to 5340 V instead of 250 10
550 V. The distance to the maximum DC volt-
age of 600 V is therefore still far too small, and,
even with crystalline modules, only the MPP
voltage range of up to around 475 V can be uti-
lized without limitations. ®hn, js

Further information

The full test results of the Growatt S000MTL using
firmware 5.2.0 were published in the PDF version of
the July issue (see PI 7/201Z, p. 196)

Conttacts page 201

Phntnn Internarional December 2012
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Pushed to

new heights

A 20 kW device made by Growatt, the 20000TL3-HE,
is only the second inverter tested by PHOTON Lab
to achieve a conversion efficiency higher than

99 percent. The device scores third place overall,
even without silicon carbide transistors

hen combing through the PHOTON da-

tabase for all inverters currently avail
able on the market worldwide, only isolated
devices can be found whose manufacturers
promise a conversion efficiency of 99 percent
or higher. Spanish manufacturer Jema Energy
SA, for example, specifies 99 percent for its IF-
225 TL plus, a 275 kW central inverter. In the
category comprised of Jower capacities, this
issue’s test candadate, the 20000TL3-HE made
by Growatt, is the only device whose manu-
facturer promises 99 percent. This device was
given to the PHOTON Laboratory in October
2013, and the obligatory test agreement was
signed.

The 99-percent mark was broken for the
first time a few years ago by the Sunny Trip-
ower STP 20000TLHE- 10, for which its manu-
facturer, SMA Solar Technology AG, specified
98.5 percent (see PL 1272011, p. 140). However,
the SMA inverter made it to 99.15 percent only
after the reverse current diodes had been de-
activated - when the protective diodes were
operating, its efficiency was sightly below 99
percent. Furthermore, SMA used silicon car-

bide transistors, while Growatt manages with-
out utilizing this silver bullet.

Of course, very good conversion efficiency
is, on its own, not an adequate criterion for
judging what s a very good inverter overall.
Being able to break the 99-percent mark, how-
ever, shows that the manufacturer is playing in
the technological major league

Construction

The 20000TL3-HE is one of two three-
phase transformerless devices in the HE fam-
ily (HE stands for «High Efficiency«). Along
with the inverter tested for this report, with
its nominal AC capacity of 20,000 W, there
is a slightly smaller 18,000 W device in the
series.

The construction of the 20000TL3-HE is
highly compact and production-friendly.
The power element is housed on three circuit
boards, two on the bower level directly on the
cooling element, and one on the second level.
This level is also where the control and com
munication circuit boards are installed, with

Phanton Intorsational besay 204
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A napelemes rendszer ter mel ®s
30 x 12 x 600Ft = 216 000 Ft

Nem is tudom, hogy kellke ennyi t f1 zet ni e

Csak a kulonbség visszahozza a Growatt teljes arat.
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rowa'['[-ot v8l asztott a
2011-ben 10 000 000 USD-t fektettek a Growattba.
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&

Growatt, established in 2010, is focused on
providing solar inverters and system solutions for
the global market. Growatt recently reached over
2.5GW installation worldwide, and is becoming a
world leading manufacturer of cost-effective solar
inverters with high efficiency.
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Growatt | Termékeink - Growatt

Kezddlap Hireink  Rélunk v Kapcsolat

Growatt

Termékeink . e

Hivatalos Growatt gyartoi értékesitési kozpont
Ne kockaztasson, bizonytalan forrasbdl szarmazé inverterekkel

Milyen growatt Inverterre van sziiksége?
Segitslink a valasztasban? Ingyen tanacsadas!

+36 20 800 4000

300VA S500VA kW 15kW 2kW 25k 3k 36k 4k 42k 44k 5K 6k 7k 8k 9% 10k 12k 18 20k 100k 250k 500k G50k 1MW

invartersk

o NN T

A Growatt invertercsalddok csoportositdsa teljesitmény szerint
Orowatt T invartersk ] P — J P ——— R ——

'I .

]

T

A

S & & 3 P 3

A Growatt 1000 TL inverterek egy A Growatt MTL inverterek két bemeneti A Growatt UE inverterek két bemeneti A Growatt OFF-Grid

bemeneti sztringet képesek fogadni, és sztringet képes fogadni, és egy fazisra sztringet két munkapont kdvetéssel inverterek halozattol fliggetlen,

egy fazisra termelnek. termelnek. képesek fogadni, és hdrom fazisra ugynevezett sziget lizem( tapelidtas
termelnek. kialakitasara szolgalé kompakt

GROWATT 1000TL ] GROWATT 2500 MTL = egységek.
inverter E inverter I ' GROWATT 4000UE

| p———— Y
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