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9) Obvod mékkého rozbhéhu pro transformatory

TrafoSTART je elektronickeé relé urcené ke spinani jednofazovych transformétord. Principem je kontrola magnetizace
jadra transformatoru béhem rozbéhu. V jednotlivych pliperiodach napajeciho napéti je jadro pfemagnetovano na
opacnou polaritu s presné definovanym pfirGstkem magnetizace nastaveném podle typu transformatoru. Metoda fizeni
rozbéhu transformatoru zcela eliminuje zapinaci proud transformatoru, pficemz je zajisténa minimalni doba rozbéhu
(od 0,06 s). Tento unikatni princip je chranén patentem CZ 296466. Magnetovaci impulsy jsou korigovany podle
priibéhu primérniho napéti a tak je zajisténa bezchybna funkce s libovolnou z&téZi sekundarniho vinuti transformétoru.
TrafoSTART je vhodny pro transformatory vSech konstrukci — El, Ul, C, toroidy a dal$i. K jednomu obvodu je mozno
pripojit skupinu paralelné spojenych transformétord rdznych typd. TrafoSTART je urcen predevsim pro ¢asto spinané
transformatory a pro transformatory s vysokou pracovni indukci a nizkymi ztratami.

Obvod se snadno instaluje do pfivodu primarniho vinuti. Pfi zapojeni ovladaciho vstupu TrafoSTARTu miZe nahradit
stykac transformatoru.

Vestavéna funkce kontroly magnetizace béhem celé doby chodu transformatoru dovoluje bezproblémové
provozovani transformatorti s vy$si pracovni indukci, které jsou mensi, lehci a levngjsi.

Transformer Soft Starter/Switching

The TrafoSTART is an electronic relay for the switching single-phase transformers. The magnetization of the
transformer core is maintained in limits during energization. The transformer core is remagnetized to opposite
value of magnetization with exactly specified increment in each half period of the supply voltage. The increment of
magnetization depends on type of transformer. The transformer starting method totally eliminates inrush current with
minimal start up time (from 0,06 s). This unique control procedure was patented. It has patent number CZ 296466.
Magnetizing impulses are revised according to the primary voltage waveform. This principle ensures error-free
operation with any transformer secondary load.

The TrafoSTART is suitable for all kinds of transformers — El, Ul, C, toroidal, at al. Parallel connected transformers
of different types can be connected to one TrafoSTART. The TrafoSTART is recommended for frequently switched
transformers and for low-losses transformers with high working induction.

The device is easily installed into the primary lead. The TrafoSTART can replace transformer contactor, when control
input is used.

The embedded function of the supply voltage failure recognition allows to operate transformer with high working
induction without troubles. Solution with such transformer and the TrafoSTART is then smaller in size, lighter and
cheaper.

_.) Rozméry / Dimensions
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Developed by Technical University of Liberec
Protected by patent Na. PV 2003-3264

53(71) 58 Stupeii kryti / Degree of protection 1P20
| 5 15 10 Trida ochrany / Protection class Il
o = Stupeii znegisténi prostiedi
S / Cleanliness class I
_' ?+ qAB- i - "
Rozméry / Dimensions 53 x 96 x 60 mm
TSl1211] _ Materidl krytu / Housing material ABS samozhasivy / ABS
soft starter
Hmotnost / Weight 2009
2 O tciod o potor o P 2005200 o o Montaz / Fixture na 35 mm DIN listu podle DIN EN 50 022
/35 mm DIN rail according to DIN EN 50 022
KMB Pripojeni / Connections vykonoveé svorky: priifez vodice 0,2 — 4 mm2
TSI ovladaci svorky: priez vodice 0,2 — 2,5 mm2
/ power terminals: conductor cross-section 0,2— 4 mm2
| control terminals: conductor cross-section 0,2— 2,5 mm2
(L) qu n g u Pracovni teplota / Ambient temperature  0°C az 50°C / 0°C to 50°C
-10°C az 70°C / -10°C to 70°C

Skladovaci teplota / Storage temperature
Max. vihkost / Max. humidity

90 % nekondenzujici / 90 % no condensation
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_.) Priklad zapojeni / Wiring example

transformer

K jisténi F1 je doporuceno pouzit jisti¢ s charakteristi-
kou B dimenzovany na jmenovity proud transformato-
ru. Rozbihany transformétor se pfipojuje ke svorkdm
T1 a T2. K obvodu TrafoSTARTu mize byt pfipojeno
vice transformatorii paralelné, pokud soucet jejich

dodrZet polaritu.

Pred uvedenim do provozu je nutné nastavit rychlost
rozbéhu. Maximalni rychlost je omezena typem trans-
formatoru. Pro transformatory s vysoce jakostnimi

Prava krajni poloha 1 trimru znamena rychly rozbéh
(60 ms), leva krajni poloha 5 pomaly rozbéh (0,8 — 3
S v zavislosti na zatézi transformatoru). Doporucené
nastaveni trimru pro nékteré typy transformatord:

It is recommended to use a breaker F1 with B charac-
teristics for protection. Rated current of the breaker F1
depend on transformer rated current. The transformer
is connected to the clamps T1 a T2. More parallel
connected transformers can be switching by one

3? ADJ jmenovitych pfikond nepfekroCi jmenovity proud  device up to limit of TrafoSTART rated current.

45 TrafoSTARTu. The transformer can be switched by the power supply
TrafoSTART se ovlada spinatem S1 nebo ovladacim  switch S1 or by the control input by the switch S2.
vstupem spinaem S2, pfipadné obéma soucasné.  The control input A+, A- is sensitive on voltage

ﬁgm i Pii zapojovani ovladaciho vstupu A+, A- je tfeba  polarity.

It is necessary to pre-set turn-on delay before device
Installation. Transformer type limits maximal speed.
Transformers with high-quality cores from grain
oriented steel or amorphous materials and with high

KMB jadry z orientovanych nebo amorfnich materidld, pro  working induction need longer turn-on delay. The op-
FYIIERS toroidni transformatory a pfi vysoké indukci syceni  timal setting can be made from the current waveform.
jadra je nutno nastavit pomalejSi rozbéh. Optimaini  The current must not exceed characteristics of the

ﬁj nastaveni je mozno provést podle oscilogramu roz-  breaker or fuse. The knob next to the control input

‘ béhového proudu, kdy proud nesmi prekrocit charak- ~ clams can adjust turn-on delay. Position 1 on right

LJZ Né "22 2 rozbihany teristiku pouzitého jistice nebo pojistky. Nastaveni se  margin means quick start (60 ms), position 5 on left
=7 }rg:ﬂl:‘rlweé;or provadi trimrem umisténym vedle ovladaciho vstupu.  margin means slow start (0,8-3 s it depend on the

transformer secondary load).

Recommended setting for some transformers is:
1+2 packed El transformers

2+3 C core transformers

1 1+ 2 plastové El 35 toroid transformers
L 2+3 C
N 3+ 5 toroidni

.J Technické parametry / Technical data

Jmenovité napéti / Rated voltage

Prepétova kategorie / Overvoltage category

110 VAC (95 - 135 V AC)
230 VAC (190 — 260 V AC)
400 V AC (350 — 450 V AC)

typ / type: TS 11xx  Mimo uvedeny rozsah napéti je rozbéh blokovan.

/ Switch on is inhibited out of declared voltage range.

typ /type: TS 12xx Po dohodé je moZno vyrobit pfistroje i pro jind napéti.

/ Other voltage ranges are possible.

typ / type: TS 13xx

(SN 33 0420-1 (IEC 664A)

Frekvence / Frequency

50 Hz (47,5 - 52,5 Hz)
60 Hz (57 — 63 Hz)

typ / type: TS 1xx1 Po dohodé je mozno vyrobit pfistroje i pro jiné napéjeci.
typ /type: TS 1xx2 frekvence. / Devices for other frequencies are possible.

Jmanovity proud / Rated current
Max. $pickovy proud / Max. peak current
Max. zavérny proud / Max. leakage current

16 A

typ / type: TS 1x1x

400 A (t,eex =10 ms)

10 mA pii 230 V AC / 10 mA for 230 V AC

TrafoSTART obsahuije triak, ve vypnutém stavu neni proto vystup galvanicky oddélen od

napéjeci sfté. / The TrafoSTART contain triac. When TrafoSTART is turned off there
is no galvanic separation between transformer and mains supply.

Jisténi / Protection

jisti¢ 16 A s charakteristikou B dle ()S[\l EN 60 898 nepresahne-li [t 800 A%s nebo pojistka 16 A s charakteristikou gR
/ breaker 16 A with B characteristics CSN EN 60 898 when I is less then 800 A%s Or melting fuse with gR characteristics

Doba rozbéhu / Turn-on delay

Rychlost vypnuti ovladacim vstupem

0,06 - 3 s podle nastaveni
/0,06-3 s depend on setting

Maximélni rychlost je omezena typem transformétoru
/ Maximal speed is limited by type of transformer.

/ Turn-off delay through control input <0,03s
Detekce vypadku napajeni Po obnoveni napéti je transformator pfipnut mékkym rozbéhem.
/ Power supply failure detection >2ms Zapinaci proud je odstranén i pfi vypadku pdiviny napéjeciho napéti.

Spinaci frekvence / Switching frequency
Zivotnost / Lifetime

/ Smooth switching-on takes place after power recovery.
Inrush current is thus eliminating in half-wave failure.

1xza15s/1xin15s
1 milién sepnuti / 1 million switching

Ridici napéti ovladaciho vstupu 9-32V typ / type: TS 1xxx 1 — Privedenim napéti dojde k vypnuti transformatoru.
/ Control input - contact voltage / - Voltage on control input switch the transformer off.
Ovkadaci proud / Contact current 5-35mA typ / type: TS 1xxx 2 — Privedenim napéti dojde k zapnuti transformétoru.

/= Voltage on control input switch the transformer off.
Vstup je galvanicky oddélen od napéjeci sité optoclenem.

/ The input is galvanically separated by means of optocoupler.

_.) Specifikace typu / Ordering Key
TS 1211 1000-0203

| |— servisni informace / service information
specialni funkce / special functions

typ ovladaciho vstupu / remote input type

00: Standardni verze / 000: Standard version

:9-32 V negativni / 1: 9-32 V negative

:9-32 V pozitivni / 2: 9-32 V positive

: 50 Hz (47,5 - 52,5 Hz) / 1: 50 Hz (47,5-52,5 Hz)

: 60 Hz (57 - 63 Hz) / 2: 60 Hz (57-63 Hz)

:16A/1: <16A

1110 VAC (95 - 135V AC) /1: 110 V AC (95-135 V AC)
1230 VAC (190 - 260 V AC) / 2: 230 V AC (190-260 V AC)
400 V AC (350 — 450 V AC) / 3: 400 V AC (350-450 V AC)
: jednofazovy / 1: 1-phase transformer

napéjeci frekvence / frequency

jmenovity proud / rated current
jmenovité napéti / rated voltage

—_ WO N === O

typ / application



