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Boxer Frekans Konvertori 400 HZ 10-15-20kVA HAKKINDA

Kilavuz Hakkinda

Bu kilavuz konvertor 10-15-20 kVA kullanicilari igin hazirlanmistir.
Yardimc Kilavuzlar

Bu cihaz ve opsiyonlar1 hakkinda daha fazla bilgi i¢cin, www.makelsan.com.tr adresini ziyaret

ediniz.
Giincellemeler

Giincellemeler icin www.makelsan.com.tr adresini ziyaret edin. Her zaman giincel kilavuzlari
kullaniniz.

Sevkiyat
Tasima aracinin ya da tutamaclarinin, konvertoriin agirligini tasiyacak karakterde ve yeterlilikte
olmasi gerekmektedir.

A AGIR YUKLERI YARDIMSIZ KALDIRMAYINIZ!

1 Kisi <18 kg (<40 1b)

2 Kisi 18-32 kg (40-70 1b)

3 Kisi 32-55kg (70-1201b)
Tasima arag¢/ekipmanlari >55 kg (>1201b)

DGO
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Boxer Frekans Konvertorii 400 HZ 10-15-20kVA GUVENLIK VE UYARILAR

1 GUVENLIK VE UYARILAR

1.1 Uyarilar

Konvertor kurulumu yapilmadan 6nce bu kilavuz mutlaka okunmali ve anlagilmalidir. Kurulum
ve ilk baglatma sadece Makelsan yetkili personeli tarafindan yapilabilir.

Yetkisiz Kkisiler tarafindan kurulum ve baslatma yapilmasi ciddi yaralanmalara yol acabilir
ve/veya Oliimle sonuclanabilir.

Konvertor, sabit konumlu uygulamalarda siirekli diket kullanilacak sekilde tasarlanmistir.

A KONVERTOR TOPRAK BAGLANTISI iLE KULLANILMALIDIR.

Sebekeyi baglamadan 6nce toprak baglantisini yapiniz.
Toprak kagak akimlar1 0,4 A’e kadar ytlikselebilir.
Servis-Bakim

Biitiin servis ve bakim islemleri cihazin icinde yapilir. Parcalar sadece egitimli personel
tarafindan bakim ve degistirmeye tabi tutulabilir.

PERSONEL TARAFINDAN KORUYUCU BAKIM YAPILMASI TAVSIYE EDILIiR.
(BU HIZMET YETKILI SERVISLERIMIZ TARAFINDAN SERVIS UCRETI
KARSILIGI VERILECEKTIR.)

2 KURULUMDAN IiTiBAREN YILDA EN AZ BiR DEFA YETKIiLi TEKNIiK

1.2 Agiklik ve Ulasim

Aciklik

10-15-30 KVA konvertorlerde yanlarda herhangi bir hava giris ya da ¢ikis 1zgaras1 yoktur.
Konvertoriin 6niinden arkasindan ve tistiinden 1 metre bosluk birakilmaldir. Tiim hava énden
alinir, arka boltimdeki 1zgara teller lizerinden atilir. Bu belirtilen sinirlar icinde daimi ya da
gecici kullanim olmamalidir. Aksi takdirde konvertoriin performansi azalacaktir.

Ulasim

10-15-30 KVA {riinlerimizde operator konvertore 6n kisimdan ulasir. Dolayisiyla operator icin
yeterli bir alan birakilmalidir. Ayrica, servis ve bakim icin iirliniin yan ve arka boéliimiinden
miidehale edilebilir. Bu sebeple miidehale icin yeteri kadar bosluk biraktiginizdan emin olunuz.
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Boxer Frekans Konvertorii 400 HZ 10-15-20kVA GUVENLIK VE UYARILAR

1.3 Depolama

Konvertor yiiksek sicaklikli ortamda ve asir1t nemli ortamlarda bulundurulmamalidir. Orijinal
kutusunda saklanmalidir.

Cihazin calisacagl ortam toz, demir tozu ve yagdan arindirilmis olmalidir.

1.4 Sevkiyat

Tasima aracinin ya da tutmaglarin konvertdriin agirhgini tasiyacak karakterde ve yeterlilikte
olmasi gerekmektedir.
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Tiim konvertor kabinleri nakliye paletleri tizerinde teslim edilirler.

Cihaz1 miimkiin oldugunca az hareket ettiriniz.
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Boxer Frekans Konvertorii 400 HZ 10-15-20kVA URUN TANIMI

2 URUN TANIMI

Genel Goriiniis
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Boxer Frekans Konvertorii 400 HZ 10-15-20kVA URUN TANIMI

On Goriiniis

B

1 LCD Ekran

2 Taze Hava Emis Izgarasi

3 EPO(Acil Kapatma) Butonu
4 Menti Gezinti Tuslar1

5 Mimik Diyagram
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Boxer Frekans Konvertori 400 HZ 10-15-20kVA

On i¢ Goériiniis

o
. >
INTERFACE

URUN TANIMI

Harici Ist Okuma

Bara Doldurma Butonu

Statik Bypass Salteri(opsiyonel)

Giris Salteri

Mekanik Bypas Salteri

Giris Klemensi

Statik Bypass Klemensi(opsiyonel)

Cikis Klemansi

Ak Hizh Sigortalari(opsiyonel)

10

Ak Salteri(opsiyonel)

11

Cikis Salteri

12

Sok Sogutma Fanlari

13

Akliden Baslatma(opsiyonel)

14

Dogrultucu/Sarj-Evirici Sogutma Fanlari
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Boxer Frekans Konvertorii 400 HZ 10-15-20kVA URUN TANIMI

15 RS232
16 Opsiyonel Kart Yuvasi
17 Paralel Baglanti Yuvasi

2.1 Genel Bilgi

Boxer konvertor serisi cihazlarin ¢calisma topolojisi asagidaki sekildeki gibidir.

Bakim
Bypass
Anahtan
cB2

Giris Sigortalan Yik Kesme
!

- Anahtar| CB3
el —Ite— 7T 0 jr‘ H :"| 4 — Cikig - L1
§ eBTLIPFC- [ esTu >
Girig L1 . ¢ ¢ i kig - L2
e TS b DOGRULTUCU | eviRici e ; » Gl
Gilg L1 = (ACIDC) (DCIAC) {7 Cikig - L3
{ L4 inverter Statik Anahtarlan
NOTR NOTR

$ebeke
Kesene
Anshtan
cat

Konvertére enerji (CB1) anahtar ile girer. (CB1) anahtar1 ON konumuna alinir. On panelden
Kontrol-Sifre-Calistir mentisiine girerek {iriin calistirilir. Dogrultucu AC giris voltajin1 DC voltaja
doniistiriir. DC bara voltaji olusturulur. DC enerji, evirici kullanilarak sebekeyle senkron AC
voltaja c¢evrilir. Bu voltaj yiiksek kalitededir. Bu voltaj yiiksek kalitededir. Uretilen AC enerji,
statik yar1 iletken anahtarlardan ve ¢ikis (yiik) kesicilerinden sonra yiiklere uygulanir.

2.2 Konvertor'iin Calisma Modlari

Konvertér iriinlerimiz, on-line ve ¢ift verimli bir yapiya sahiptir. Uriinlerimiz asagidaki
modlarda c¢alisir;

» Normal Mod
» Bakim Modu

2.2.1 Normal (Online) mode

Bu modda konvertor ylike enerjiyi evirici iizerinden verir. Dogrultucu iinitesi enerjiyi AC
sebekeden alir. Evirici, dogrultucu boliimi tarafindan tretilen DC besleme ile enerjilendirilir.

2.2.2 Bakim Modu

Bakim moduna CB2 anahtari ile gecilir. Boylece ytliklerin enerjisi kesilmeden {iriinde onarim
islemi yapilabilir. Bu anahtar, konvertor ylikiint tam karsilayacak seviyede secilmistir.

2.3 Kullanici Paneli

Kullanici paneli mimik diyagram, LCD ekran, EPO tusu ve menii tuslarindan olusur. Cihaz bu
panelden kontrol edilir.
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Boxer Frekans Konvertori 400 HZ 10-15-20kVA

LCD EKRAN

URUN TANIMI

\\\:-MiMiK DIYAGRAM
MENU TUSLARI

PO BUTON
Dogrultucu Ledi
1 Dogrultucu calisirken siirekli yanar
2 AC/DC modiilii (Dogrultucu)
3 DC/AC modiili (Evirici)
4 Alarm/Uyar1 Ledi
5-8 Menii Tuslari
9 EPO Tusu
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Boxer Frekans Konvertori 400 HZ 10-15-20kVA

Menii Akis Diyagrami

-

ANA EKRAN

Uretici - Cihaz ismi
Tarih - Saat
Yiizde Olarak Yik Durumu

Kalan Yedekleme Siiresi
Konvertor Modu - Aktif Alarmlar
Ana Menii Basliklari

\_

~

Kontrol Meniisii
Durum Meniisii

Ayarlar Meniisii
Olaylar Meniisii
Servis Meniisii

URUN TANIMI

K KONTROL

Calistir
Durdur

N

DURUM
Sebeke
Cikis
Sicakliklar
Evirici
Alarmlar
Cihaz Bilgisi

/

-

SEBEKE
Frekans
Akim
Voltaj
Goriniir Gug
AKtif Giig
Gii¢ Faktorii

o %

/ 1K1 \ SICAKLIKLAR
Frekans Dogrultucu
Akim Evirici
Gerilim Ortam
Gorunur Giig Sargi
AKktif Giig¢
Gii¢ Faktorii
Yiik Yiizdesi \ J
Crest Faktorii

~

./

-

N

~

AYARLAR OLAYLAR
Tarih & Saat Olay Kodu
Ekran Tarihi
Uyar1 Sesi Saati
Dil Kodu
Haberlesme Bilgisi
VF Ayari

AN

\/ SERViS*

*Detayl1 servis

yetkili servis
personeli
tarafindan
acilabilir.

AN

meniisi sadece

~

ALARMLAR
Giincel
Alarmlar

——

EViRICi
Gerilim
Akim
AKtif Giig

—
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Boxer Frekans Konvertorii 400 HZ 10-15-20kVA URUN TANIMI

2.3.1 Agilis Ekrani 20KVA 3/3 SINGLE ,

Ok g ] ?Lor‘:rm
On panel agildiginda ilk olarak agihis ekrani goriintiilenir. E § B

Uretici-Model Ismi, Tarih-Saat, Yiizde Olarak Yiik avior]
Durumu, Cihaz Modu-Aktif Alarmlar ve Ana Ment
Bagsliklar1 buradan goriilebilir. Alarm durumunda, alt sol

Claylar

Servis
satirda alarmlar goriilebilir. Bes dakika boyunca hi¢bir
. . 18/07/2012 16.02:47 |Alarm Yok
tusa basilmazsa sistem ag¢ilis ekranina doéner. [ §Normel Mod

2.3.2 Ana Menii

Acilis ekraninda n ana mentiye ENT tusu ile gecin.
20KVA 3/3 SINGLE

18/07/2012 16.08:22 | Alarm Yok
2.3.3 Meniilerde Gezme Normal Mod

Ekranda gezgin ok imlcini hareket ettirmek i¢in 20KVA 3/3 SINGLE
ASAGI/YUKARI tuslarina basin. ENT tusu ile alt meniiye . Galigtir
girin, ES tusu ile bir 6nceki meniiye geri dontin. Kontrol Durdur

- .. s s .. . Ourum
alt mentsii yanda gosterilmistir. Bazi mentiler birden
fazla sayfadan olusur. ASAGI/YUKARI tuslari ile sayfalar Ayariar
arasinda gegis yapin. Olaylar

Bazi meniiler birden fazla sayfadan olusur.
ASAGI/YUKARI taslari ile sayfalar arasinda gegis yapin.

Servis

. ) . o 18/07/2012 16.08:22 |Alarm Yok
Bazi meniier ACMA/KAPAMA, siire, miktar gibi Normal Mod (il

Degistirilebilir ayarlar icerir. Bu meniilerde ayarlari
Degistirmek icin: ENT ile degiskeni secin, ASAGI/YUKARI tuslari ile yeni degeri ayarlayin ve ENT
tusu ile kaydedin. ESC ile iptal edin.

12
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Boxer Frekans Konvertorii 400 HZ 10-15-20kVA URUN TANIMI

2.3.4 Sifre Korumal1 Meniiler

20KVA 3/3 SINGLE

Kontrol mentisii gibi bazi mentiiler sifre korumalhdir.
Sifre girmek icin, her rakami ASAGI/YUKARI tuglari ile
Secin ve ENT tusu ile onaylayin.

Kullanici sevyesindeki sifre: 0000’dir.

18/07/2012 16.08:22 Alarm Yok
Normal Mod

2.3.5 Kontrol Meniisii
Kontrol meniisiinde asagidakiler yapilablir.Within the control menu, you can do one of the
following:

» Cahstir Konvertor'i baslat
> Durdur Konvertor’i durdur

2.3.6 Durum Meniisi

Bu mentide, sebeke, cikis, sicakliklar, evirici, alarmlar ve cihaz bilgileri goriilebilir.

20KVA  3/3 SINGLE

>Seboke
Cikig
Sebeke
U, 1, F,UL Fazin frekansi, akimi ve gerilimi(faz- Alarmiar
. Cihaz Bilgisi
notr) Olaylar
S, P, PF Her fazin gorintr giicii, aktif giicii ve i
giic faktorii
Cikis
UP, I, F,UL Her fazin frekansi, akimi ve gerilimi(faz-notr)
S, P, PF Her fazin goriiniir gict, aktif giicii ve gli¢ faktori
L, CF Her fazin ytizde cinsinden yiikii ve crest faktoru
Sicaklik
°C,°C,°C,°C,°C Dogrultucu, evirici, ortam sicakliklari.
Evirici
UILP Her fazin gerilimi(faz-notr), akimi ve aktif giigleri
Alarmlar
Alarms Aktif Konvertor alarmlari

13
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Boxer Frekans Konvertorii 400 HZ 10-15-20kVA URUN TANIMI

Cihaz Bilgileri

.- - Evirici, dogrultucu, CPLD, 6n panel yazilim versiyonu
------------------- Konvertor seri numarasi

KVA, V/Hz Gorundr glg, anlik cikis gerilimi (Faz-Notr), anlik ¢ikis frekans
2.3.7 Ayarlar Meniisii

Ayarlar meniisiine girmek i¢in asagidaki siralamayi izleyiniz.
Uriin ana ekranda iken;

ENTER>AYARLAR
Tarih & Saat 20KVA 3/3 SINGLE
. . . . Tarih & Saat
Tarih veya saat ayarlari i¢in ok tuslari ile ayarlamak
istediginiz degiskeni secin ve ENT tusuna basin. . 1[1 ka,1k3:29 18/07/2012 PT
Ok tuslari ile degeri ayarlayin ve tekrar ENT tusuna "SSBL .
basin. Gun
Ay
Yil
Haft. Gunt
18/07/2012 16.08:22 |Alarm Yok
Normal Mod
Ekran

N | 20KvA  3/3 SINGLE
Farkli cevre kosullarinda ekranin goriiniirligint

arttirmak
Icin kontrast ayarini degistirin.

18/07/2012 16.02:47 | Alarm Yok
Normal Mod

Uyari Sesi 20KVA 3/3 SINGLE
Sesli uyariy1 agin/kapatin. Uyari Sesi

>Acik

18/07/2012 16.02:47 |Alarm Yok
Normal Mod

14
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Dil S?KVA 3/3 SINGLE
I
Menti dilini ayarlayin.

>Turkce

18/07/2012 16.02:47 | Alarm Yok
Normal Mod

Haberlesfne o 20KVA 3/3 SINGLE
RS232 baglantisinin protokoliinii ayarlayin. Haberlesme
Secenekler SEC ve Telnet'dir. ~SEC
18/07/2012 16.02:47 |Alarm Yok
Normal Mod
2.3.8 Olaylar Meniisii 20KVA 3/3 SINGLE
25/07/2012 11.14:34 EOD1 <-—--
Olaylar mentisiinde son 500 olay goriintiilenebilir. Normal Mod

25/07/2012 11.14:15 EQO2
Herhangi bir olay goriintiilenirken ENT tusuna basilirsa, Bl e

olayin oldugu andaki biitiin bilgiler (durum, ayarlar vs.) 25/07/2012 11.14:12 EQD3
Calistirma Komutu

gorilebilir.
ASAGI/YUKARI tuslari kullanilarak daha eski/yeni olaylar

25/07/2012 11.14:34 [Alarm Yok
goriintiilenebilir. Normal Mod

20KVA 3/3 SINGLE

2.3.9 Servis Meniisii

Servis meniisu sifre korumalidir.
Sadece servis yetkilisi tarafindan ulasilabilir.

18/07/2012 16.08:22 |Alarm Yok
Normal Mod
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3 KURULUM

3.1 Tek Modiil Kurulumu

Bu boéliimde cihazi calistirmadan 6nce uymaniz gereken uyarilar ve yapmaniz gereken kontroller
belirtilmektedir. Ayrica cihazin konumlandirilmasi, tasima sekli ve baglantilar ile ilgili dikkat
edilmesi gereken hususlara dair bilgileri bulabilirsiniz.

3.1.1 Uyanlar

KONVERTOR, MAKELSAN ONAYLI PERSONELi TARAFINDAN
KURULMALIDIR. YETKILi PERSONELiN KURULUM YAPMADIGI
KONVERTORU CALISTIRMANIZ CIHAZIN GARANTI KAPSAMI DISINA
CIKARACAKTIR.

A CiHAZ CALISIRKEN BAKIM BYPASI (CB2) SALTERINI ACMAYINIZ.

Temaslardan kaynaklanacak elektriksel arklardan gozler korunacak sekilde tedbirler
alinmalidir.

ESD korumal lastik eldivenler kullanilmalidir.

Operator ¢alisma 6ncesi yliziik, saat vb. tehlike yaratabilecek aparatlari ¢ikarmahdir.

Uriin girisinde (i¢ adet L1 faz1 ve 1 adet notr kablosuna ihtiya¢ duyar. Bu beslemenin tipi
IEC60364-3’e uygundur. Cihazlar opsiyonel olarak ii¢ kablodan doért kabloya c¢evrim
yapabilecek trafolara sahiptir. IT AC gii¢ dagitimi kullanilacak ise dort kutuplu devre kesici
kullanilmalidir. Konunun detay1 [EC60364-3 adli standartta daha detayli aciklanmistir.

3.1.2 Devreye Alma Oncesi ilk Kontrol

Uriinii devreye alma éncesi asagidaki kontroller yapilmalidir. Bunlar, iiriiniin dogru olarak
calistirilmasindaki ilk ve 6nemli adimlardir.

» Nakliye esnasinda tiriintin zarar goriip gormedigini mutlaka kontrol ediniz. Herhangi bir
hasar var ise teslim almadan rapor ediniz.

> Uriiniin dogru model oldugundan emin olunuz. Cihaz arkasindaki etiketin siparisi verilen
iriin ile eslesip eslesmedigini kontrol ediniz.

3.1.3 Konumlandirma

Cihazinizin temiz, tem ve clacklik degerleri belirlenen araliklara uygun, hava akisi bulunan
alanlara yerlestirilmesi gerekmektedir.
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3.1.3.1 Konvertoriin Konumlandirilmasi

10-15-20KVA konvertor serisinde temiz ve serin hava cihazin 6n tarafindan girer ve arka
tarafindan fanlar aracilifi ile ¢ikar. Hava giris ve ¢ikis noktalari asla kapatilmamalidir. Su vb. sivi
temasi riskinden uzak olan bir yere konumlandirilmahdir.

Cihaz Sogutma_ icin BTU/h %100 Kt'i.p['l':l Yi]kii_(N_on-Iineer) yuk
miktari c¢alisma igin tahmini BTU/h degeri

10KVA 2,663 3,196

15KVA 3,790 4,548

20KVA 3,892 4,670

*Normal sartlarda segilmesi gereken degerlerdir. Bunun %10-20 {istiinde bir sogutma sistemi
secilmesi tavsiye edilmektedir.

3.1.4 Kabinlerin Tasinma Sekli

Tasima aracinin ya da tutamaglarin konvertoériin agirhginm tasiyacak yeterlilikte olduguna dikkat
ediniz.

Konvertér ve opsiyonel kabinler forklift veya benzeri araglar ile tasinabilecek sekilde
tasarlanmistir.
Konvertérii miimkiin oldugunca az hareket ettiriniz.

3.1.5 Sebeke ve Yiik Baglantilar:

Konvertor ¢ikislarinda dagitim panosu kullanilmasi énerilir. Dagitim panosunda yiik koruma
sigortalar1 ve anahtarlar1 kullanilmalidir. Ayrica yiike bagh olarak cesitli hizlarda sigortalar
gerekebilir. Yikler uygun ise A ve B tipi koruyucu sigortalar ya da manyetik salterler
kullanilmalhdir.

3.1.5.1 Harici Korumalar

AC girisleri korumak icin termik manyetik salter veya V-otomatlar panoya miistakil olarak
takilmalidir.

Panodaki sigortalar asagidaki tabloda verilen akim degerlerinin %135 fazlasina gore secilmeli ve
C tipi (yavas) olmalidir.

Toprak kagaklar1 konvertor giris ve ¢ikisindaki EMI bastirma devreleri araciligi ile topraga akar.
Makelsan burada 300 mA’ in izerinde bir kacak akim rolesi dnerir.

Kacak akim roleleri;
» Her iki yonlii DC darbelere duyarl,
» Ani gecisli akimlara duyarsiz,
» 0,3-1 amper arasi ortalama akimlara duyarh olmalidir.
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3.1.5.2 Kablo ve Sigorta Secimi

Kablo ve sigortalar, tam ytik giicline gore secilmelidir.

KURULUM

Nominal Akimlar (A)
KGK .. .. ..

. .. Tam Yiik Altinda Girig Tam Yiik Altinda Cikis
Gucd Akimlari (3 faz+notr) Akimlari (3 faz+notr)
(KVA)

380V 400V 415V 380V 400V 415V

10 22 21 20 29 28 26

15 33 32 31 43 42 40

20 44 42 41 58 56 53

Dogrusal olmayan yiikler (bilgisayar tipi ytikler) kablo kesit tasarimini etkileyebilir. Notr
akimlari faz akimlarindan fazla olabilir, hatta faz akiminin 1,5 katina ulasabilir.

Koruma toprak kablosu ile her bir kabin dogrudan ve en kisa yoldan toprak hattina
baglanmalidir. Tipik toprak hatti kablo kesitleri 10 kVA i¢in 2,5 mm2, 15 kVA icin 6 mm2 ve 20
kVA icin 10 mm2 olmalidir. Kablo uzunlugunun 5 metreyi asmamasi 6nerilir.

3.1.5.3 Kablolarin Baglanmasi

Konvertor giris ve cikis baglantilari konvertoriin o6n tarafindan yapilmaktadir.

VAN

1. Dagiim panolarindaki biitiin anahtarlar1 acik devre (OFF) konumuna alarak yiiklerin ve
sebekenin kablolardan izole olduguna emin olunuz.

DIKKAT! CIHAZ GIiRi$ VE CIKISINDA 3 KUTUPLU ANAHTARLAR
KULLANILMISTIR, NOTR HATTI KESILMEMEKTEDIR!

DIiKKAT! GiRi$ VE BYPASS NOTR HATLARI CiHAZ iCERISINDE
BIRLESMEKTEDIR. BU NEDENLE NOTR HATTI POTANSIYEL FARKININ
YUKSEK OLDUGU BAGIMSIZ KAYNAKLAR CiHAZA BAGLANMAMALIDIR

(Gireig) [WEXANIK BYPASS) [Gmg)

Q f).‘a Q0 ‘."r O
I{-‘—" - 1 | T_._l —e

|
Hirtl | VO WP p
(LU L HRIRER] HRIRES
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2. Toprak kablosunu baglayin.

3. Biitlin anahtarlarin agik devre (OFF) konumunda oldugundan emin olun. Salterlerin kullanimi
sonraki boliimlerde agiklanacaktir.

|c.u«-;,]

Ty VRV

00 of [ooo X
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4. Giris ve ¢ikis kablolarini baglayin.

Baglantilar1 yaptiktan sonra kablo tutuculari kullanarak kablolari sabitleyin.

>

KONVERTOR CIKISINDAKiI YUKLER HENUZ BAGLANMAYA HAZIR DURUMDA
DEGIL iSE BAGLANTI ESNASINDA YUKLERIN iZOLE OLDUGUNA DiKKAT
EDINIiZ.

KONVERTORU BASLATMADAN ONCE KABLO BAGLANTILARININ
PANOLARDAKI UYARILARA UYGUN YAPILDIGINDAN EMIN OLUNUZ. AYRICA
KONVERTOR GiRIiSINDE iZOLE TRAFO OLUP OLMADIGINI KONTROL EDINiZ
VE YONERGELERI DIKKATE ALINIZ.

TOPRAKLAMANIN DOGRU YAPILDIGINDAN EMIN OLUNUZ. YAPILAN
iISLEMLER VE TOPRAKLAMA KONVERTOR VE TESISATTAKI DIiGER
SISTEMLERE ZARAR VEREBILIR.

3.1.5.4 Kontrol ve iletisim Kablo Baglantilar:

Konvertér Oniindeki baglantilar;

» Bir adet RS232 seri haberlesme soketi (RS232/Inverter Service)
> ki adet opsiyonel kart yuvasi

Konvertor tizerindeki baglantilar;

» Bir adet paralelleme baglanti soketi (Standart)

20
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3.2 Paralel Kurulum

Almis oldugunuz iirtin paralel calisabilme 6zelligine sahiptir; ancak bu 6zellik opsiyonel olarak
sunulmaktadir. Paralel ¢alisma 6zelligi icin liitfen yetkili saticinizla irtibata geginiz.

PARALEL UYGULAMA MAKELSAN YETKIiLi PERSONELI TARAFINDAN
YAPILMALIDIR.

Yedekleme veya daha fazla gii¢ ihtiyaci gibi durumlar i¢in, Konvertoér serisi cihazlar 8 taneye
kadar paralel ¢alistirilabilir.

Paralel calisma esnasinda birden fazla cihazin girisi ve ¢ikisi birbirine baglanmaktadir; Paralel

sistemdeki cihazlarin yerlesimi ve elektriksel baglantilar1 yapilirken asagidaki noktalar goz
oniinde bulundurulmaldir:

» Paralel baglanan cihazlar aym gii¢ ve ayni seride olmalidir.

» Cihazlar ayni versiyon ve revizyon kodlu yazilim ile ¢alisiyor olmalidir, eski yazilim ile
¢alisan cihazlar giincellenmelidir.

» Cihazlar mimkiin oldugunca birbirine yakin yerlestirilmelidir. (maksimum 6*110 cm
paralel kablo)

» Her cihazin farklh toprak baglantisi olmalidir.

» Cihazlar dagitim panosu tizerinde paralellenmeli ve fazlari1 dogru baglanmahdir. (U1-U1-
..-UN), (V1-V1-...-VN), (W1-W1-..-WN).

>

Esit akim paylasimi i¢in cihazlarin panoya baglandig: tiim kablolarin uzunlugu esit ve
ayni kesitte olmalhidir.

3.2.1 Paralel Ayarlar

Paralel baglant1 kablosunu sekilde goriildiigii gibi baglayin. Sadece Makelsan tarafindan
tiretilmis kablolar1 kullanin.

9 @ 9 @ 9 @
00 | 00 | 00
7eun SN I == SN (R === -
[ U -_] ‘I_‘W‘—I\ [ “7‘!*!,7W

Kullanici panelindeki yazilim ayarlar: servis yetkilisi tarafindan yapilir.
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4 ISLETME

4.1 isletme Prosediirii

Bu boliimde devre kesiciler, ilk calistirma, konvertoriin ¢calisma tiplerinin testleri, konvertoriin
kapatilmasi, EPO ve RS232 seri haberlesme sistemi hakkinda bilgi bulabilirsiniz.

4.1.1 Devre Kesiciler

Konvertor 6n boliimde ulasilabilir ti¢ (3) adet decre kesiciye sahiptir. Bunlar sirasiyla AC giris,
bakim bypass ve ¢ikis icin kullanilir.

CB1 le Konvertoériin girisine AC voltaj uygulanmis olur.

CB2 ile yiiklere AC giris voltaji dogrudan uygulanir. Bu sayede bakim amagh anahtarlama
sorunsuz yapilmis olur.

4.1.2 ilk Calistirma

A HER ADIMDAN SONRA EN AZ 5 SANIYE BEKLEYINIZ.

1. Tum anahtarlar acgik devre (OFF) konumuna aliniz.
2. 2.Soft Start (SW1) butonuna en az 10 sn. siire ile basiniz.

3. Giris anahtarin1 CB1 Kapali devre (ON ) konumuna getiriniz.

22
GM-SD-135/ Yayin Tarihi: 24.07.2023 / Rev. No: 0/ Rev. Tarihi:



Boxer Frekans Konvertorii 400 HZ 10-15-20kVA ISLETME

4. On paneli kullanarak konvertdrii ¢alistirin.

Ana Menii>Kontrol >Sifre>Calistir

Durum

Ayariar

Dlaylar

Servis

5. On panel gosterge ledlerinden ve LCD ekrandan cihazin normal ¢alisma moduna gegtigini
gorunuz.

7. Cihaza bagh yiikleri agabilirsiniz. Tiim bu islemlerden sonra mimik diyagramdan yiikiin evirici
statik anahtarlari tizerinden beslendigini gortn. Aksi bir durum s6z konusu ise konvertor toplam
ve faz yiiklerini kontrol edin. Asir1 bir yilikleme s6z konusu ise konvertor, AC kritik yiikleri
lizerine almayip sesli alarm verecektir.
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4.1.3 Konvertoriun Calisma Tiplerini Test Etme

i1k cahistirma sonrasi kontrol amaciyla ¢calisma modlari arasinda gecis yapin.

4.1.4 Konvertori Tamamen Kapatma 20KVA_ 3/3 SINGLE
1. Cihaza bagh yiikleri kapatiniz. S S‘j‘l‘;u;

2. On paneli kullanarak cihazi durdurunuz.

Ana Menii>Kontrol>Sifre>Durdur

18/07/2012 16.08:22 [Alarm Yok

Normal Mod

3. Sirasiyla ¢ikis (CB3) ve giris (CB1) salterlerini kapatiniz

A CIHAZI KAPATMADAN ONCE CIKISTA KRiTiK YUK OLMADIGINDAN EMIN
OLUN.

4.1.5 EPO(Emergency Power OFF-Acil Durdurma)
EPO butonuna basildiginda konvertor sirasiyla dogrultucuyu

ve eviriciyi kapatir. Eger, cikis devre kesici kapatma segenegi
de ayarlysa konvertor sistemden tamamen ayrilir.

4.1.6 RS232 Seri Haberlesme Kurulumu ve incelemesi

Konvertor serisi standart olarak SEC ve TELNET protokollerini destekleyen bir RS232
arabirimie sahiptir. Bu birim tamamen izole ve giivenlidir. Bu protokol kullanilarak Konvertoriin
durumu uzaktan bir PC ya da SNMP aracilifi ile izlenebilir. Bu baglanti her tiirlii opsiyon ile
birlikte calisir.
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5 OLAYLAR VE ACIKLAMALARI

Konvertor herhangi bir sorun saptadiginda sesli uyar1 verecektir. Mimik durum diyagramindan
duruma dair ilk bilgileri alabilirsiniz. Bu ¢ogu zaman yeterli olmayabilir. Bu durumda LOG

ekranindan faydalanarak asagidaki uyarilara ulasabilirsiniz.

No Olay Olay Aciklamasi
1 RS232 Calis. Konvertdr RS232 haberlesme yazilimi tarafindan ¢alistirilmistir.
Komutu
2 RS232 Durdur. Konvertdr RS232 haberlesme yazilimi tarafindan durdurulmustur.
Komutu
3 Konvertor Acildi. | Konvertor anakarti enerjilendi.
4 Be.lra Sar]. Konvertdr barasini istenilen degere sarj edemedi.
edilemedi.
Asin Konvertdr asir yiikte belirlenen zaman limitinden daha fazla kaldu.
5 .. -
Yiiklenme sonu | Konvertor kapanacaktir.
6 BaklmoBlglp. Sig: Bakim Bypass anahtar1 devreye alind1.
7 Ortam Sic. Konvertdr, calisma ortam sicakligl izin verilen limitlerin disina ¢ikti.
Anormal.
8 Evirici Asir1 Sicak Evirici 51cakllg1_be11rlenen limitlerin disina ¢ikty, 5 derecelik daha artis
olursa Konvertor kapanacaktir.
9 PFC Asir1 Dogrultucu sicakligi belirlenen limitlerin disina ¢ikti, 5 derecelik daha artis
Sicak olursa Konvertor kapanacaktir.
STS Asir1 Statik transfer anahtarlarin sicakligi belirlenen limitlerin disina ¢ikti,
10 -
Sicak Konvertdr durdurulacak.
11 Cilas FL1 Asirt Cikis L1 fazinda kisa devre korumasi devreye girdi.
AKkim
Bobin Asin . . o
12 Sicak Konvertdr evirici veya dogrultucu sargilarinda asiri sicaklik var.
13 Evirici Voltaji Evirici voltaj limit degerleri asild1. Yiikler korunacak. Konvertor
Kotii kapanacaktir.
14 Asirt Cikis yiik degeri %105’in tizerine ¢ikty, asir1 yliklenme sayaci ¢alisacaktir
Yiiklenme ’ '
15 Bakm;)l:;p. Sig: Bakim bypass anahtari devreden ¢ikarildi.
16 Ortam Sic. Konvertdr ¢alisma ortam sicakligi izin verilen limitlere dondii.
Normal
17 Sebeke Voltaji Sebeke voltaji belirlenen limitler icinde, Konvertér, normal moduna
Nor. gececek.
18 Evirici Sic. Evirici sicakligi belirlenen limitler i¢inde, yiik ve diger sicakliklar normalse
Normal Konvertdr normal moda gececek.
19 Pfc Sic. Dogrultucu sicakligi belirlenen limitler i¢inde, yiik ve diger sicakliklar
Normal normalse Konvertér normal moda gececek.
20 STS Sic. Statik transfer anahtarlarin sicakligl belirlenen limitleri i¢inde.
Normal
21 BEE:‘I:HS;]C' Konvertdr, evirici veya dogrultucu sargilarindaki sicaklik normale dondii.
22 Ev1r1;10¥olta] ! Evirici voltaji limitler icinde, Konvertér normal moda dénecek.
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OLAYLAR VE ACIKLAMALARI

Yiik
23 Normal Cikis yiikii %100'iin altina indi.
24 Konvertor Konvertor, evirici L1 tristoriinde kisa devre tespit etti. Konvertor
Tris.L1 K. Devre | kapatilacak.
25 Konvertor Konvertor, evirici L2 tristoriinde kisa devre tespit etti. Konvertor
Tris.L2 K. Devre | kapatilacak.
26 Konvertor Konvertdr, evirici L3 tristoriinde kisa devre tespit etti. Konvertor
Tris.L3 K. Devre | kapatilacak.
27 Konvertor Tris. | Konvertdr, evirici L1 tristoriiniin devreye alinamadigini tespit etti.
L1 A. Devre Konvertor kapatilacak.
28 Konvertor Tris. | Konvertdr, evirici L2 tristoriiniin devreye alinamadigini tespit etti.
L2 A. Devre Konvertor kapatilacak.
29 Konvertor Tris. | Konvertdr, evirici L3 tristoriiniin devreye alinamadigini tespit etti.
L3 A. Devre Konvertor kapatilacak.
30 Prl. Sis. F. Sir. Paralel ¢alisan Konvertor bir veya daha fazlasinin giris faz sirasi birbirine
Hatas1 uymuyor.
31 Prlif;:‘l:lma Paralel bagli Konvertoérlerden bir veya birkaci calistirma i¢in hazirlanamadi.
Evirici . < N~ .
32 Hatasi Konvertor ¢alistirildiginda evirici voltajini hazirlayamadi.
33 I(C:::;sll Statik transfer anahtarlarinin tamami deaktif. Yiiklere enerji verilemiyor.
34 Normal Mode {(om{ertor norrr.l.al modda calisiyor, yiikler dogrultucu-evirici hatti
lizerinden enerjileniyor.
35 Bakim Bypass Konvertdr bakim bypass modunda ¢alisiyor, yiikler bakim bypass hatti
Modu lizerinden enerjileniyor.
Paralel 2 veya daha fazla Konvertor gii¢ paylasimi modunda g¢alisiyor. Yik,
36 o L i :
Mod Konvertdrlerinin evirici hatlar1 iizerinden besleniyor.
Eviriciye Geg¢ o . g
37 Komutu On panelden eviriciye ge¢ komutu verildi.
33 Cikis Voltaj Konvertdr ¢alistirma aninda ¢ikisinda voltaj tespit edildi. Konvertor
Hatasi durduruldu.
39 PFC Durdurma Dogrultucu calisma aninda anormal durum saptadi, Konvertor durdurma
Komutu komutu verdi.
40 Calistirma Konvertdr komut meniisiinden ¢alistirma komutu uygulandi.
Komutu
41 Durdurma Konvertdér komut meniistinden durdurma komutu uygulandi.
Komutu
42 Konvertor Durdu | Konvertér durduruldu.
43 Paran_let_re Servis meniisiinden Cihazla ilgili parametreler degistirildi.
Degisti
Yiik Etkisi L L o
44 Transferi Eviricinin kaldiramayacagi ytik devreye girdi.
Paralel Paralel modda ¢alisan bir Konvertor, statik anahtarlarin durumunu
45 - L
Komut degistirmek icin komut ald1.
Prl. CAN Paralel modda ¢alisan slave Konvertér, CAN BUS’ dan master cihaza
46 .
Hbr. Yok ulasamiyor. Konvertor ¢alisiyorsa kapanacak.
47 Harici Calis Paralel modda c¢alisan Konvertér, diger bir Konvertérden calistir komutu

Komutu

aldu.
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48 Harici Dur. Paralel modda calisan Konvertér, diger bir Konvertér durdurma komutu
Komutu ald
49 Har. Konvertor | Paralel modda ¢alisan Konvertor yiikii evirici tizerine aktarmak i¢in komut
Gec Komutu ald
50 Prl. Hbr. FE Paralel modda calisan slave Konvertor, gelen akim paylasimi bilgisinde hata
Hatasi tespit etti.
51 Evirici Konvertdr ¢alistirildiktan sonra evirici voltaji istenen degere ulasti. Yiikleri
Olustu evirici izerinden besleyebilir.
52 EPO’ya EPO butonuna basildi.
Basildi
53 Prl. 485 Paralel sistemler arasinda RS485 haberlesmesi mevcut degil
Hbr. Yok 3 st
54 Clllfll:t];:lv' Evirici DC voltaj limiti asildi. Yiikler korunacak. Konvertor kapatilacak.
55 Cikis Ofset Hatasi Pgralel 51svteml<?‘de slave cihazin ¢ikisinin bir veya daha fazla fazi master
cihaza bagli degil.
56 PFC Pbar.a Y. Pozitif bara voltaji limit agimu.
Voltaj
PFC Nbara. . e
57 Voltaj Negatif bara voltaji limit asimu.
58 PFC;:II('III:SIH Dogrultucu L1 fazinda kisa devre korumasi devreye girdi.
59 Tek Paralel ¢alisan Konvertore paralel sitemden ayr1 olarak sadece kendisini
Durdurma durdurmasi icin komut verildi.
Master . . .
60 - Paralel sistemde Konvertér master cihaz oldu.
Degisti
Paralel ID . . . PR
61 Paralel sistemde bir veya daha fazla cihazin ID degeri birbiri ile ayni.
Cakismasi
62 Tumiind On panelden paralel sistemin tiimiinii durdurma komutu verildi.
Durdur
63 G;;::;f' Gii¢ kaynag1 hata bulucu devresinden hata sinyali algilandi.
64 Jenerator Kuru kontak kartinin jeneratér modu girisinden sinyal algilandi. Jenerator
Modu moduna gececek.
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6 TEKNIK OZELLIKLER TABLOSU

TEKNIK OZELLIKLER TABLOSU

Teknik Ozellikler
Gii 10KVA 15KVA 20kVA
Aktif Giig 8Kw 12kW 16kW
GiRiS

Giris Voltaj Aralig

220/380 VAC - %15 + %18 3P + N + PE

Giris Gii¢ Faktorii

Tam yikte > 0,99

Giris Frekans Araligi

45-65 Hz (Ayarlanabilir)

Dogrultucu

IGBT Dogrultucu

Giris Harmonik Bozunumu

<%4
(THDi) 0
CIKIS
Cikis Gerilimi 220/380 VAC 3P + N + 1% Statik, * 1% Dengesiz
T | 0% - 100% - 0% yukte cikis toleransi en fazla %5, %1 bandina
oparlanma
P doniis <40ms.
Verim %93'e kadar

Cikis Frekans Aralig

400Hz +0,5% Araliginda sebeke ile senkron

Cikis Harmonik Bozunumu
(THDv)

Dogrusal YUk (Lineer)  <%2

Ko6pri Yiki(Non-Lineer) <%6

Tepe Faktorii (CF)

3:1

Asin Yik Kapasitesi

%125 yikte 10 dakika, %150 yukte 1 dakika.

Korumalar

Giris geriliminin toleranslar disina ¢ikmasi, giris frekansinin
toleranslar disina ¢ikmasi, giriste faz kesilmesi, ¢ikis geriliminin
toleranslar disina ¢ikmasi, ¢ikis frekansinin toleranslar disina
¢tkmasi, ¢ikista faz kesilmesi, ¢ikis geriliminde olusabilecek DC
bilesen, Cikista meydana gelecek asiri ylik (belirlenen sirelerin
disinda), Sicakhk kaynakli arizalanmaya sebep olacak seviyede
Isinma, DC bara geriliminde olusacak yiksek gerilim, DC bara
geriliminde olusacak dusik gerilim, ¢ikista kisa devre.

GM-SD-135/ Yayin Tarihi: 24.07.2023 / Rev. No: 0/ Rev. Tarihi:

28




Boxer Frekans Konvertori 400 HZ 10-15-20kVA

TEKNIK OZELLIKLER TABLOSU

HABERLESME

Baglanti RS232 Standart, RS485 ve SNMP adaptor opsiyonu
Kuru Kontak Opsiyonel

Protokol SEC, TELNET

SERTIFIKALAR

Kalite ISO 9001

LVD / Guvenlik

IEC 62040-1, IEC 60950

EMC

IEC 62040-2

GENEL

Calisma Sicakhgi

0°C~40 °C arasl

Depolama Sicakhgi

-15°C~ 45 °C arasi

Koruma Sinifi

P20

Sase

Anti-Statik Boya Korumali

Nem

0-95 %

Calisma Yiiksekligi

<1000m, Duzeltme Faktort 1. <2000m, Diizeltme Faktori >0,92,
<3000m; Dizeltme Faktori >0,84

Olay Kaydi 500 detayli olay. (Durum Menist Kaydedilir)
Paralelleme 8 adede kadar paralel giig artirimi

EPO (Emergency Power Off) Standart

izolasyon Trafosu Opsiyonel

Agirhk 103 kg

Olgiiler (GxDxY) 490x805x1190mm
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7 GARANTI

7.1 Garanti Sartlar

> Uriinlerimiz; tiretim, malzeme ve iscilik hatalarindan meydana gelebilecek arizalara
karsi teslim tarihinden itibaren iki y1l garantilidir. Bu tip arizalardan dolay1 olusacak
iscilik masrafi ve degistirilen parca bedeli talep edilmeksizin tamiri yapilacaktir.

» Arnizalarda kullanim hatasinin  bulunup bulunmadigl servis istasyonlari; servis
istasyonunun mevcut olmamasi halinde sirasiyla bu malin saticisy, bayii, acentesi,
temsilciligi, ithalatcis1 veya imalatgi-iireticisinden birisi tarafindan diizenlenen raporla
belirlenir.

» Arizali Uriiniin tamir siiresi en fazla yirmi is gliniidiir. Bu siire iirlinilin; saticisi, bayi,
acentesi, temsilciligi, ithalatcis1 ve imalatcisindan birine teslim edildigi tarihten itibaren
baslar. Uriiniin garanti siiresi icerisinde arizalanmasi durumunda, tamirde gecen siire
garanti siiresine eklenir. Uriiniin arizasinin on is giinii icerisinde giderilememesi halinde,
imalatgi-iiretici veya ithalat¢l; malin tamiri tamamlanincaya kadar, benzer 6zelliklere
sahip baska bir mali tiiketicinin kullanimina tahsis etmek zorundadir.

» Tiiketicinin onarim hakkini kullanmasina ragmen;

=  Malin tiiketiciye teslim edildigi tarihten itibaren, garanti stiresi icinde
kalmak kaydiyla, bir yil icerisinde en az dort defa veya imalatgi-iiretici
ve/veya ithalat¢i tarafindan belirlenen garanti siiresi icerisinde alt1 defa
arizalanmasinin yani sira, bu arizalarin maldan yararlanamamayz siirekli
kilmasi,

= Malin tamiri i¢in gereken azami slirenin asilmasi,

» Firmanin servis istasyonunun, servis istasyonunun mevcut olmamasi
halinde sirasiyla saticisy, bayii, acentesi, temsilciligi, ithalatcis1 veya
imalatgi-iireticisinden birisinin diizenleyecegi raporla arizanin tamirinin
miimkiin bulunmadiginin belirlenmesi durumlarinda, tiiketici malin
licretsiz degistirilmesini, bedel iadesi veya ayip oraninda bedel indirimi
talep edebilir.

» Garanti kapsamu igerisindeki tamirat veya degisimlerde tiiketici, istendigi takdirde
garanti kartin1 gostermekle yiiktimlidiir.

» Kargo ile gdnderilen iirtinleri teslim almadan 6nce mutlaka dis ambalajda hasar kontrolii
yapmaniz gerekmektedir. Var olan bir hasar durumunda kargo gorevlisine “hasar tespit
tutanagl” hazirlatlmalidir. (Ornek: Uriin elime ulastifinda kontrol edilmis ve hasarh
oldugu goriilmiistiir. )
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» Hasar tespit tutanag hazirlatildiktan sonra MAKELSAN merkeze bilgi verilmesini rica
ederiz. Kargodan imza karsiligi teslim alinan iirin hasarsiz ve eksiksiz olarak teslim
alinmis anlamina gelmektedir.

» Yerinde servis hizmeti olmayan “tak c¢alistir” driinlerde onarim, MAKELSAN
merkezinden yapilacak yonlendirmeye gore MAKELSAN fabrikasinda veya en yakin
servis noktasinda yapilir. Arnizali iriin MAKELSAN merkezinden yapilacak
yonlendirmeye gore, en yakin servis noktasina elden ya da MAKELSAN fabrikaya
gonderilmek iizere anlasmali kargo firmasina “orijinal ambalajinda” teslim edilir. Garanti
kapsamindaki arizalarda kargo tlicreti anlasmali kargo firmasina teslim edilmesi sarti ile
MAKELSAN’ a aittir.

» Servis tarafindan istenmedigi siirece cihaz kutulu olarak orijinal ambalajinda
gonderilmelidir. Olusabilecek onarim durumlarinda cihazi sevk ederken kullanmak
amaciyla cihazin orijinal ambalajim1 saklamakla yiikiimlidiir. Aksi takdirde yasanan
sikintilarda sorumluluk kabul edilmeyecektir.

» Arizali olarak elden veya kargo ile yollanan tiim irtnler, gerekli tasima kosullarim
yerine getirecektir. (Anti statik koruyucu, baloncuklu poset ve kutu gibi..) Uriiniin
lizerinde liriine ait okunabilir barkot seri numarasinin olmasi gerekmektedir. Olmadigi
takdirde garanti kapsamina girmemektedir.

» Kargo ile gonderilen triinlerde irtnlerin mutlaka sevk irsaliyesi ile gdnderilmesi,
gonderilen irsaliyede iiriin seri/model /ariza bilgilerinin yazilmasi (6rnek: ariza formu )
ve paket icerigiyle irsaliyede belirtilen iirtinlerin uyusmasi gerekmektedir. Aksi takdirde
kargo kabul edilmeyecektir.

» MAKELSAN markal iirtinler ile birlikte verilen Garanti Belgesi'nin kullanilmasinda 6502
sayili Tiketicinin Korunmasi Hakkinda Kanun ve bu kanuna dayanilarak diizenlenen
29029 sayili Garanti Belgesi Yonetmeligi uyarinca belirlenen yiikiimliiliiklere uymay1
kabul ve taahhiit etmektedir.

7.2 Garanti Kapsami Disinda Kalan Durumlar

> Uriiniin kullanma kilavuzunda yer alan hususlara aykir1 veya belirtilen ortam kosullar:
disinda (sicaklik, nem vs.) kullanilmasindan kaynaklanan arizalar garanti kapsami
disindadir.

> Uriin ile beraber kullanilan ve 6nerilenler disinda olan yazilim, donanim, arabirim
aksesuar veya sarf malzemelerinden; yer degistirme, yanlis ve yetersiz bakim,
kalibrasyon veya yanlis kullanimdan, mal icin yayinlanan gevre spesifikasyonlarina
aykir isletimden, hava tesisatinin yetersizligi, malin asir1 nemli veya sicak ortamda
kullanilmasi, elektronik devrelere zararli, asindirici ortamda calistirilmasindan; kaza,
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darbe elektrik, nakliyat, dogal afetlerden kaynaklanan, hasar ve arizalar sayilanlarla
sinirli kalmamakla beraber {iriin garanti kapsami disinda kalir.

» Arniza kabulli sirasinda yapilan genel incelemede firiinii garanti disi birakan bazi
problemler anlasilamayabilir. Daha sonra teknik servis ekipmanlariyla yapilan ayrintil
incelemede bu kusurlarin ortaya cikmasi durumunda tiriin miisteriye geri iade edilir.

» Garanti kapsami disindaki iiriinlere yetkili servisin olanaklar1 icinde miisteri istegiyle
ticretli miidahale edilir. Onarimi mimkiin olmayan garanti disi {iriinler misteriye geri
iade edilir.

» MAKELSAN’ 1n onay1 olmadan {iriine miidahale edilmesi, i¢cten veya distan kurcalanmas,
tamir edilmeye calisilmasi ve parca degistirilmesinden kaynaklanan hasar ve arizalar,
yetkili olmayan bir servisin/saticinin/sahsin/kurulusun miidahale etmesi halinde
olusabilecek arizalar garanti kapsami disinda kalir. Uriinlerin dis yiizeylerinin (kabin-
kapak-6n panel) bozulmasi, kirilmasi, ¢izilmesi, zamanla ve kullanilma ile olusan eskime,
yipranma, tozlanmanin yaratacag arizalar garanti kapsami disindadir.

> Uriin lizerindeki orijinal seri numaralari, garanti etiketleri ve miihiirlerin kaldirilmasi
veya tahrip edilmesi durumlarinda {iriin garanti kapsami disinda kalir. Uriinlerin tanitim
veya kullanim kilavuzunda belirtilenler disinda herhangi bir amaca uygun oldugu
konusunda garanti verilmemektedir.

» Satin alinan sistemin 3 ay icerisinde devreye alinmasi zorunludur.
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8 ILETISIM BILGILERI

(Aytemiz
MAKELSAN

Kesintisiz Glu¢c Kaynaklari /Jenerator

www.makelsan.com.tr
istanbul Fabrika: iDOSB, Alsancak Sk. No:8/A, 1-5 Ozel Parsel 34956 Tuzla — istanbul
Tel : 0216 428 65 80
Faks :0216 3275164

e-mail : makelsan@makelsan.com.tr
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BoxerFrequency Converter 400 HZ 10-15-20kVA

About the Manual

This manual has been prepared for users of the 10-15-20 kVA converter.

Supplementary Guides

For more information about this device and its options, please visit www.makelsan.com.tr

Updates

For updates, visit www.makelsan.com.tr. Always use the most up-to-date manuals.

Shipment

The transport vehicle or handles must be suitable in design and sufficient in capacity to carry the weight

of the converter.

DO NOT LIFT HEAVY LOADS WITHOUT HELP!

1 Person <18 kg (<40 Ib)
2 Person 18-32 kg (40-70 Ib)
3 Person 32-55 kg (70-120 Ib)

Transportation vehicles/equipment

>55 kg (>120 Ib)

DO

GM-SD-145 / PublicationDate: 22.09.2025 / Rev. No: 0/ Rev. Date:

ABOUT



Boxer Frequency Converter 400 HZ 10-15-20kVA TABLE OF CONTENTS

TABLE OF CONTENTS

1 SAFETY AND WARNINGS ...t 41
1.1 WAININGS oottt s et e e e e s e e e e e e 41
1.2 Clearance and AccesSIbIlity ..o 41
1.3 STOMAGE ooeeiieiieeeeeeee e 42
1.4 SNIPMENT ...t 42

2 PRODUCT DESCRIPTION ....cooiciiiiiiee et 43
General APPEAIANCE .......uueiiieiiiiiiiiee ettt e e 43
2.1 General INformation .............eeeeeiiiiiiiinieeieee s 46
2.2 Operating Modes of the Converter ...........ccccceevviiiieeeerennne 46
2.2.1 Normal (ONnling€) MOde ........cocvvieieiiiiiiiie e 46
2.2.2 Maintenance MOE ..........coooiveiiiiiiiiiiiiieeeeee e 46
2.3 USEI PANEl .cooveiiiiiieeeeee e 46
2.3.1 Start-UpP SCrEEN ........uviiiiiiiiiiiiiieiit ettt 49
2.3.2 MAIN MENU ...uviiiiiiiiiiiiiiiieeie e e 49
2.3.3 Navigation in MENUS .........cooiiiiiiiieeiiiiiieee e 49
2.3.4 Password-Protected MeNnUS .........cccceeveeeeeeeeiiiiie e 50
2.3.5 COoNtrOl MENU ...t e e 50
2.3.6 STAtUS MENU ... 50
2.3.7 SEttiNgS MENU ...t 51
2.3.8EVENIS MENU .ovviiiiiiiee e 51
2.3.9 SErVICE MENU ..cceeeee e e e e e e 51

S INSTALLATION oo 52
3.1 Single Module Installation ...........cccccvvviieiieiiiieiieieeeeeeeeeeeeen 52
00 I I V= T 11 o USRS 52
3.1.2 Initial Check Before Commissioning .......cccccccvvvvevvieeeeeeen... 52
3.1.3 POSIIONING 1oeeeeeeeiee e 52
3.1.3.3.1 Positioning of the Converter ............coceeeecvvvvveiiinieeeee, 53
3.1.4 Method of Transporting the Cabinets ............ccccccvvvvinnneee. 53
3.1.5 Grid and Load CONNECLIONS .........cceeviiiiiiiiieeeiiiiiieee e 53
3.1.5.1 External Prote€Ctions ...........occcveeeeeiiiiiiiiee e 53
3.1.5.2 Cable and Fuse Selection ...........cccuveevveiiiiiiieiiee e, 54
3.1.5.3 Connecting the Cables ...............cco e, 54

GM-SD-145 / PublicationDate: 22.09.2025 / Rev. No: 0/ Rev. Date:



Boxer Frequency Converter 400 HZ 10-15-20kVA

3.1.5.4 Control and Communication Cable Connections ............ 56
3.2 Parallel Installation ..........cccccvuiiiiiiiiiiiecee s 57
3.2.1 Parallel Settings ......c.uvveeiieiiiiiieiee e 57

4 OPERATION ..ottt 58
4.1 Operating ProCeduUre ..........ccoiiiiiiiieeiiiiie e 58
4.1.1.1 CirCUIt BreaKers ........ccooeiiiiicieiiiiieieeeee et 58
4.1.2 Initial StArt-Up ..oeveeeeeeeiiiieeeeeee e 58
4.1.3 Testing the Operating Modes of the Converter ............... 60

4.1.5 EPO (Emergency Power OFF - Emergency Shutdown) ... 60
4.1.6 Installation and Review of RS232 Serial Communication 60

5 EVENTS AND DESCRIPTIONS .....ooviiiiiiiiiiiiiiiiiieeeeeeeee, 61

6 TECHNICAL SPECIFICATIONS TABLE ..o 65

T WARRANTY e 67
8 CONTACT INFORMATION ..o 68

GM-SD-145 / PublicationDate: 22.09.2025 / Rev. No: 0/ Rev. Date:

TABLE OF CONTENTS



Boxer Frequency Converter 400 HZ 10-15-20kVA SAFETY AND WARNINGS

1 SAFETY AND WARNINGS

1.1 Warnings

This manual must be read and understood before installation of the converter. Installation and initial
start-up can only be performed by Makelsan authorized personnel.

Installation and initialization by unauthorized persons may result in serious injury and/or death.

The converter is designed for continuous vertical use in fixed position applications.

THE CONVERTER MUST BE USED WITH EARTH CONNECTION.

Make the earth connection before connecting the mains.
Earth leakage currents can be as high as 0.4 A.

Service-Maintenance

All service and maintenance is carried out inside the device. Parts may only be serviced and
replaced by trained personnel.

It is recommended that preventive maintenance be performed at least once a year
by authorized technical personnel starting from the installation. (This service will
be provided by our authorized service centers for a service fee.)

1.2 Openness and Transportation

Aperture

10-15-30 KVA converters do not have any air inlet or outlet grilles on the sides. A space of 1 meter
should be left from the front, back and top of the converter. All air is taken from the front and discharged
over the grill wires at the back. There should be no permanent or temporary use within these limits.
Otherwise the performance of the converter will be reduced.

Transportation

In our 10-15-30 KVA products, the operator reaches the converter from the front. Therefore, a sufficient
space should be left for the operator. In addition, intervention can be made from the side and back of the
product for service and maintenance. Therefore, make sure to leave enough space for intervention.
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1.3 Storage
The converter must not be stored in high temperatures and extreme humidity. It must be stored in its original

box.

The environment in which the device will operate must be free from dust, iron dust and oil.

1.4 Shipment
The transport vehicle or handles must be of a character and capable of supporting the weight of the converter.

- AN
P 1l
i . "7 )
[~ 1l
! ! [ :./l
1| A 4
[ —
- .
() 2
= \\ﬂ'

All converter cabinets are delivered on transport pallets.

Move the device as little as possible.
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2 PRODUCT DESCRIPTION

General Appearance
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X

Front View

1 LCD Screen

2 Fresh Air Intake Grille

3 EPO (Emergency Shutdown) Button
4 Menu Navigation Keys

5 Mimic Diagram
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Front Interior View

SIS
LIL L

1 External Heat Reading

> Busbar Fill Button

3 Static Bypass Switch(optional)

1 Input Switch

5 Mechanical Bypass Switch

6 Input Terminal Block

- Static Bypass Terminal Block (optional)
5 Output Terminal

9 Battery Fast Fuses(optional)

10 Battery Switch(optional)

11 Output Switch

12 Blast Cooling Fans

13 Battery Start(optional)

14 Rectifier/Charger-Inverter Cooling Fans
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15 RS232
16 Optional Card Slot
17 Parallel Connection Slot

2.1 General Information

The operating topology of Boxer converter series devices is as follows.

Bakim
Bypass
Anahtan
ca2

2 Yik Kesme

. Giris Sigortalan Anahtan CB3
Gty L1 : . Cilas - 11

i

; IGBT'LI PFC - 1GBTLI o
Girtg L1 ;e ) f } —} s - 12
K s = DOGRULTUCU | EviRici . Cilas
Cirgdt o , e |AC/DC) (DC/AC) Bl £ - Gikig- 13
% nverter Statik Anahtarlan

NOTR
Sevene N

s
abtar
cet

The converter is energized with the (CB1) switch. (CB1) switch is turned to ON position. The product is
operated by entering the Control-Password-Run menu from the front panel. The rectifier converts the
AC input voltage into DC voltage. DC bus voltage is created. The DC energy is converted to grid-
synchronous AC voltage using the inverter. This voltage is of high quality. This voltage is of high quality.
The generated AC energy is applied to loads after static semiconductor switches and output (load)
breakers.

L%y

2.2 Modes of Operation of the Converter

Our converter products have an on-line and dual efficiency structure. Our products operate in the
following modes;

> Normal Mode

> Maintenance Mode

2.2.1 Normal (Online) mode

In this mode, the converter supplies energy to the load through the inverter. The rectifier unit receives
energy from the AC grid. The inverter is energized by the DC supply generated by the rectifier section.

2.2.2 Maintenance Mode

Maintenance mode is switched with the CB2 switch. Thus, the product can be repaired without de-
energizing the loads. This switch has been selected at a level to fully meet the converter load.

2.3 User Panel

The user panel consists of a mimic diagram, LCD display, EPO button and menu buttons. The device is
controlled from this panel.
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LCD SCREEN \_ MIMIC DIAGRAM

MENU KEYS

EPO BUTTON

PRODUCT DESCRIPTION

1 R_ectifier Led ' o '
Lights up continuously when the rectifier is running

2 AC/DC module (Rectifier)

3 DC/AC module (Inverter)

4 Alarm/Warning Led

5-8 Menu Keys

9 EPO Key
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Menu Flow Diagram

/ MAIN SCREEN

Manufacturer - Device Name
Date - Time

Load Status in Percentage
Backup Time Remaining
Converter Mode - Active Alarms
Main Menu Headings

~

Control Menu
Status Menu
Settings Menu
Events Menu
Service Menu

o

J

/CONTROL \ / STATUS \KSETTINGS \ EVENTS \/SERV_ICE*_ \
Start Stop Mains Date & Time Event Code *Detguled

Output Screen History service menu
Temperature Warning Clock can only be
S Voice Code opened by
Inverter Language Information authorized
Alarms Communicatio service
Device n personnel.
lnfarmatinn \/IC AditictrmAant

\_ N N A AL Y,

-

%,

Frequency
Current
Voltage
Apparent
Power
Active Power %
Power Factor
Alarms
/ OUTPU \ INVERTE
T - TEMPERATURE R
Frequency S Voltage
Current Rectifier Current / DEVICE \
Voltage Inverter Active INFORMATION
Visible Power Egvironment Software Versions
Active Power Wrap \ / Serial No.
Eg;vder Factor Visible Power
Percentage K—/ Voltage
Crest Factor Frequency
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11



2.3.1 Opening Screen

When the front panel is opened, the opening screen is
displayed first. Manufacturer-Model Name, Date-Time, Load
Status in Percentage, Device Mode-Active Alarms and Main
Menu Headings can be seen here. In alarm status, alarms
can be seen on the bottom left line. If no key is pressed for
five minutes, the system returns to the boot screen.

Alarm Yok

2.3.2 Main Menu

On the opening screen, press the ENT key to go to

tha main mani

20KVA 3/3 SINGLE

N 18/07/2012 16.08:22 |Alerm Yok
2.3.3 Navigating Menus Normal Mod

Press the UP/DOWN keys to move the navigation arrow
cursor on the screen. Enter the submenu with the ENT key
and return to the previous menu with the ES key. The Saligtir
control submenu is shown on the side. Some menus consist Durdur

of more than one page. Use the UP/DOWN buttons to move Ourum
between pages.

Some menus consist of more than one page.
Use the UP/DOWN buttons to move between pages. Some Olaylar
menus contain changeable settings such as ON/OFF,
duration, quantity. Adjust settings in these menus

20KVA /3 SINGLE

Ayariar

2012 16.08:22 |Alarm Yok
Normal Mod

To change: Select the variable with ENT, set the new value with UP/DOWN buttons and save with ENT
button. Cancel with ESC.

GM-SD-145 / PublicationDate: 22.09.2025 / Rev. No: 0/ Rev. Date: 12



Boxer Frequency Converter 400 HZ 10-15-20kVA PRODUCT

NrroeAANINTIAN

2.3.4 Password Protected Menus

Some menus, such as the control menu, are password protected. [ EESlSASREIERSIVIERS
To enter a password, press the UP/DOWN buttons for each digit.
Select and confirm with the ENT key.

User level password: 0000.

2.3.5 Control Menu
Within the control menu, you can do one of the following:

18/07/2012 16.08:22 |Alarm Yok
Normal Mod

>Run Start Converter
>Stop Stop converter

2.3.6 Status Menu

In this menu, mains, output, temperatures, inverter, alarms and device information can

20KVA 3/3 SINGLE

-Sebeke

Cikig

Sicakliklar
Network Evinici

U, |, F, UL Alarmlar
Phase frequency, current and voltage Cihaz Bilgisi

(phase-neutral)
S, P, PF Apparent power, active power and
power factor of each phase

TB07/2012 160822 |Alerm ok

Jormal Mod

Exit

UP, I, F, UL Frequency, current and voltage of each phase

S, P, PF ~ Apparent power, active power and power factor of

L, CF Percent load and crest factor of each phase

Temperature

OC’OC'OC'OC,OC,OC

°C Rectifier, inverter, ambient temperatures.

Inverter

u, I, P Voltage (phase-neutral), current and active power of
each phase

Alarms

Alarms Active Converter alarms

GM-SD-145 / PublicationDate: 22.09.2025 / Rev. No: 0/ Rev. Date: 13



Boxer Frequency Converter 400 HZ 10-15-20kVA PRODUCT DESCRIPTION

Device Information

Inverter, rectifier, CPLD, front panel software version
___________________ Converter serial number

KVA, V/Hz Apparent power, instantaneous output voltage (Phase-Neutral),

inctantananiic nnitniit franianc,vy

2.3.7 Settings Menu

Follow the sequence below to enter the settings menu.
When the product is on the main screen;
ENTER>SETTINGS

Date & Time 20KVA 3/3 SINGLE

For date or time settings, use the arrow keys to select Tarih & Saat

the variable you want to set and press ENT. Set the 16.13:29 18/07/2012 PT
value with the arrow keys and press ENT again. >Dakika

Saat
Gun

Ay
Yil
Haft. Glnl

18/07/2012 16.08:22 | Alarm Yok
Normal Mod

Screen
Increasing the visibility of the screen in different 20KVA 3/3 SINGLE
environmental conditions

Change the contrast setting for

18/07/2012 16.02:47 |Alarm Yok
Normal Mod

Warning Sound

. 20KVA 3/3 SINGLE
Turn the voice prompt on/off.

Uyari Sesi

>Acik

18/07/2012 16.02:47 |Alarm Yok
Normal Mod

GM-SD-145 / PublicationDate: 22.09.2025 / Rev. No: 0/ Rev. Date: 14



Boxer Frequency Converter 400 HZ 10-15-20kVA

Dil
Set the menu language.

Communication
Set the protocol of the RS232 connection.
The options are SEC and Telnet.

2.3.8 Events Menu
The last 500 events can be displayed in the Events menu.

If the ENT key is pressed while any event is displayed, all
information (status, settings, etc.) at the time of the event can
be seen.

Older/newer events can be displayed using the UP/DOWN
buttons.

2.3.9 Service Menu

The service menu is password protected.
Accessible only by service authorized person.

GM-SD-145 / PublicationDate: 22.09.2025 / Rev. No: 0/ Rev. Date:
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20KVA 3/3 SINGLE

18/07/2012 16.02:47 | Alarm Yok
Normal Mod

20KVA 3/3 SINGLE
Haberlesme

>SEC

1B/07/2012 16.02:47 | Alarm Yok
Normal Mod

20KVA 3/3 SINGLE

25/07/2012 11.14:34 EDO1 <-----
Normal Mod

25/07/2012 11.14:15 EDO2
Evirici Olustu

25/07/2012 11.14:12 EDOO3
Calistirma Komutu

25/07/2012 11.14:34 |Alarm Yok
Normal Mod

20KVA 3/3 SINGLE

18/07/2012 16.08:22 |Alarm Yok
Normal Mod
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Boxer Frequency Converter 400 HZ 10-15-20kVA INSTALLATI

3 INSTALLATION

3.1 Single Module Installation

This chapter contains warnings and checks you must perform before operating the device. You will also
find information on the positioning, handling and connections of the device.

3.1.1 Warnings

The converter must be installed by Makelsan-approved personnel. Operating
a converter that has not been installed by authorized personnel will void the
device's warranty.

DO NOT OPEN THE MAINTENANCE BYPASS (CB2) SWITCH WHILE THE DEVICE IS IN OPERAT

Precautions must be taken to protect the eyes from electrical arcs caused by contacts.
ESD protected rubber gloves must be used.

The operator must remove any apparatus that may cause danger such as rings, watches, etc.
before working.

The product requires three L1 phase and 1 neutral cable at the input. The type of this supply
complies with IEC60364-3. The devices optionally have transformers that can convert from three to
four cables. If IT AC power distribution is to be used, a four-pole circuit breaker must be used. The
details of the subject are explained in more detail in the standard IEC60364-3.

3.1.2 Initial Check Before Commissioning

The following checks must be performed before commissioning the product. These are the first and
important steps in the correct operation of the product.

>Make sure to check whether the product has been damaged during transportation. If there is any
damage, report it before receiving the product.

>Make sure that the product is the correct model. Check that the label on the back of the device
matches the ordered product.

3.1.3 Positioning

Your device should be placed in a clean, clean area with air flow and with temperature and temperature
values in accordance with the specified ranges.

GM-SD-145 / PublicationDate: 22.09.2025 / Rev. No: 0/ Rev. Date: 16



Boxer Frequency Converter 400 HZ 10-15-20kVA INSTALLATI

3.1.3.1 Positioning the Converter

In the 10-15-20KVA converter series, clean and cool air enters from the front of the device and exits
from the back by means of fans. Air inlet and outlet points should never be closed. It should be
positioned in a place away from the risk of liquid contact with water etc.

Devi BTU/h for cooling Estimated BTU/h for 100% Bridge Load

evice : )
(Non-linear) load operation

10KVA 2,663 3,196

15KVA 3,790 4,548

20KVA 3,892 4,670

*These are the values that should be selected under normal conditions. It is recommended to choose a
cooling system 10-20% above this.

3.1.4 Transportation of Cabins
Make sure that the transport vehicle or handles are sufficient to support the weight of the converter.

The converter and optional cabinets are designed to be transported by forklift truck or similar.
Move the converter as little as possible.

3.1.5 Mains and Load Connections

It is recommended to use a distribution panel at the converter outputs. Load protection fuses and
switches should be used in the distribution panel. In addition, fuses of various speeds may be required
depending on the load. If the loads are suitable, type A and B protective fuses or magnetic switches
should be used.

3.1.5.1 External Protections
Thermal magnetic switches or V-automats must be installed separately to protect AC inputs.

The fuses in the panel must be selected according to 135% more than the current values given in the
table below and must be type C (slow).

Earth leakage flows to earth through EMI suppression circuits at the converter input and output.
Makelsan recommends a residual current relay above 300 mA.

Residual current relays;
> Sensitive to bidirectional DC pulses,
> Insensitive to inrush currents,

> Must be sensitive to average currents between 0.3-1 ampere.

GM-SD-145 / PublicationDate: 22.09.2025 / Rev. No: 0/ Rev. Date: 17



Boxer Frequency Converter 400 HZ 10-15-20kVA

3.1.5.2 Cable and Fuse Selection

Cables and fuses must be selected according to the full

lnad nnwiar

Rated Currents (A)
UPS
Power Input Currents Under Full |Output Currents Under Full
Load (3 phase+neutral) Load (3 phase+neutral)
(KVA)
380V 400V 415V 380V 400V 415V
10 22 21 20 29 28 26
15 33 32 31 43 42 40
20 44 42 41 58 56 53

INSTALLATI

Non-linear loads (computer type loads) can affect the cable cross-section design. Neutral currents can
be higher than phase currents, even reaching 1.5 times the phase current.

Each cabinet must be connected directly and by the shortest route to earth via a protective earth cable.
Typical earth cable cross sections should be 2.5 mm2 for 10 kVA, 6 mm2 for 15 kVA and 10 mm2 for 20
kVA. It is recommended that the cable length should not exceed 5 meters.

3.1.5.3 Connecting Cables

The converter input and output connections are made from the front of the converter.

VAN

1. Make sure that the loads and the network are isolated from the cables by turning all switches in the
distribution panels to the open circuit (OFF) position.

CAUTION! Three-pole switches are used on the device's input and output; the
neutral line is not interrupted!

CAUTION! The input and bypass neutral lines are connected inside the device.
Therefore, independent sources with a high neutral potential difference must
not be connected to the device.

[MExANK BYPASY]

()

0 )’.a 0 0 ol ®0a

T
oty ESy e
|0 O «)[ .‘l) Q u“ e o »va
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Boxer Frequency Converter 400 HZ 10-15-20kVA INSTALLATI

2. Connect the earth cable.

|
\/&:

3. Make sure that all switches are in the open circuit (OFF) position. The use of the switches will be
described in the following sections.

GM-SD-145 / PublicationDate: 22.09.2025 / Rev. No: 0/ Rev. Date:



4. Connect the input and output cables.

After making the connections, secure the cables using cable holders.

IF THE LOADS AT THE CONVERTER OUTPUT ARE NOT YET READY TO BE
CONNECTED, MAKE SURE THAT THE LOADS ARE ISOLATED DURING CONNECTION.

BEFORE STARTING THE CONVERTER, MAKE SURE THAT THE CABLE
CONNECTIONS ARE MADE IN ACCORDANCE WITH THE WARNINGS ON THE
PANELS. ALSO CHECK WHETHER THERE IS AN ISOLATED TRANSFORMER AT THE
INLET OF THE CONVERTER AND FOLLOW THE INSTRUCTIONS.

MAKE SURE THAT THE GROUNDING IS DONE CORRECTLY. THE OPERATIONS AND
GROUNDING MAY DAMAGE THE CONVERTER AND OTHER SYSTEMS IN THE
INSTALLATION.

3.1.5.4 Control and Communication Cable Connections

Connections in front of the converter;

>0ne RS232 serial communication socket (RS232/Inverter Service)

>Two optional card slots

Connections on the converter;

>0ne paralleling connection socket (Standard)

GM-SD-145 / PublicationDate: 22.09.2025 / Rev. No: 0/ Rev. Date: 20



Boxer Frequency Converter 400 HZ 10-15-20kVA INSTALLATI

3.2 Parallel Installation

The product you have purchased has parallel operation feature; however, this feature is optional. Please
contact your authorized dealer for parallel operation.

PARALLEL APPLICATION MUST BE DONE BY MAKELSAN AUTHORIZED
PERSONNEL.

Up to 8 Converter series devices can be operated in parallel up to 8 times for backup or more power
requirements.

During parallel operation, the input and output of more than one device are connected to each other; the
following points should be taken into consideration when placing and electrically connecting the devices
in the parallel system:

>Devices connected in parallel must be of the same power and in the same series.

>Devices must be running with the same version and revision coded software, devices running
with old software must be updated.
> Devices should be placed as close to each other as possible (maximum 6*110 cm parallel cable).

>Each device must have a different earth connection.
>Devices must be parallelized on the distribution panel and their phases must be connected
correctly (U1-U1-.-UN), (V1-V1-.-VN), (W1-W1--WN).

> For equal current sharing, all cables connecting the devices to the panel must be of equal length
and of the same cross-section.

3.2.1 Parallel Settings

Connect the parallel connection cable as shown in the figure. Use only cables manufactured by
Makelsan.

i —
L

00 00| | 00

i . LT il r T n - —

Software settings on the user panel are made by the service authorized person.
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Q

4 BUSINESS

4.1 Operating Procedure

In this chapter you will find information about circuit breakers, start-up, testing of converter operating
modes, converter shutdown, EPO and RS232 serial communication system.

4.1.1.1 Circuit Breakers

The converter has three (3) interrupters accessible in the front section. These are used for AC input,
maintenance bypass and output respectively.

With CB1, AC voltage is applied to the input of the converter.

With CB2, AC input voltage is applied directly to the loads. In this way, switching for maintenance
purposes is performed smoothly.

4.1.2 Initial Operation

A WAIT AT LEAST 5 SECONDS AFTER EACH STEP.

1. Turn all switches to the open circuit (OFF) position.
2. 2. Press the Soft Start (SW1) button for at least 10 seconds.

3. Set the input switch CB1 to the closed circuit (ON) position.

GM-SD-145 / PublicationDate: 22.09.2025 / Rev. No: 0/ Rev. Date: 22



Boxer Frequency Converter 400 HZ 10-15-20kVA

4. Start the converter using the front panel.

3_(1.'1‘\/»'- /3 SINGLE

Main Menu>Control>Password>Run =
» Gahgtr
DJV‘CU"

Durur

5. The front panel indicator LEDs and LCD display show that the device has entered normal operation
mode.

7. You can turn on the loads connected to the device. After all these operations, see from the mimic
diagram that the load is fed through the inverter static switches. If not, check the converter total and
phase loads. If there is an overload, the converter will not take AC critical loads and will give an audible
alarm.

GM-SD-145 / PublicationDate: 22.09.2025 / Rev. No: 0/ Rev. Date: 23
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Boxer Frequency Converter 400 HZ 10-15-20kVA BUSINES

4.1.3 Testing Converter Operation Types

After the first start-up, switch between the operating modes as a check.

4.1.4 Shutting down the converter completely 20KVA 3/3 SINGLE
1. Switch off the loads connected to the device. S——"

2. Stop the device using the front panel.
Main Menu>Control>Password>Stop

16.08:22 | Alarm Yok
|

3. Close the output (CB3) and input (CB1) switches respectively

MAKE SURE THAT THERE IS NO CRITICAL LOAD AT THE OUTPUT BEFORE
TURNING OFF THE DEVICE.

4.1.5 EPO (Emergency Power OFF)

When the EPO button is pressed, the converter switches off the
rectifier and inverter respectively. If the output circuit breaker
shutdown option is also set, the converter is completely
disconnected from the system.

4.1.6 RS232 Serial Communication Setup and Review

The converter series comes standard with an RS232 interface supporting SEC and TELNET protocaols.
This unit is completely isolated and secure. Using this protocol the status of the Converter can be
monitored remotely via a PC or SNMP. This connection works with any option.
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EVENTS AND EXPLANATIONS

5 EVENTS AND EXPLANATIONS

The converter will give an audible warning if it detects any problem. You can get a first indication of the
situation from the mimic status diagram. This may not be enough most of the time. In this case, you can
access the following warnings by using the LOG screen.

No Event Event Description
1 RS232 Start The converter is operated by RS232 communication software.
Command
2 RS232 Stop The converter has been stopped by the RS232 communication software.
Command
3 Converter Started The converter motherboard is energized.
4 Busbar Could Not Failed to charge the converter busbar to the desired value.
Be Charged
5 Overload End  [The converter has been in overload for more than the set time limit.
The converter will close.
Maintenance Bypass|, , . . .
6 Switch ON Maintenance Bypass switch commissioned.
7 Ambient The converter operating ambient temperature has exceeded the permissible
Temperature limits.
Inverter Overheated o . .
8 Inverter temperature has exceeded the set limits, if there is a further increase of
5 degrees, the Converter will shut down.
9 PFC Overheated |Rectifier temperature has exceeded the set limits, if there is a further increase
of 5 degrees, the Converter will shut down.
10 STS Overheated [The temperature of the static transfer switches has exceeded the set limits, the
converter will be stopped.
11 Output FL1 Short circuit protection activated on output L1 phase.
Overcurrent
Coil Overheated _ _ _ _ e
12 There is excessive temperature in the converter inverter or rectifier windings.
13 Inverter Voltage (Inverter voltage limit values exceeded. Loads will be protected.
Fault Theconverterwillclose.
Overload
14 If the output load value exceeds 105%, the overload counter will run.
Maintenance Bypass|, ,_. . .
15 Switch OFE Maintenance bypass switch deactivated.
Ambient : : o
16 Converter operating ambient temperature returned to permissible limits.
Temperature
17 Mains Voltage  |When the mains voltage is within the specified limits, the Converter will switch
Normal to normal mode.
18 Inverter If the inverter temperature is within the specified limits and the load and other
Temperature temperatures are normal, the Converter will switch to normal mode.
19 PFC Temperature | the rectifier temperature is within the specified limits and the load and other
Normal temperatures are normal, the Converter will switch to normal mode.
20 STS 'll;leorprpr)]zliature The temperature of static transfer switches is within the specified limits.
21 Coil Temperature [The temperature in the converter, inverter or rectifier windings returned to
Normal normal.
22 Invell’\fg:r:]/acl)lltage Inverter voltage within limits, Converter will return to normal mode.

25
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EVENTS AND EXPLANATIONS

23 Load Normal |Output load dropped below 100%.
24 Converter Tris. L1 [The converter detected a short circuit in the inverter L1 thyristor. Converter to
Short Circuit  |be shut down
o5 Converter Tris. L2 [The converter detected a short circuit in the inverter L2 thyristor. Converter to
Short Circuit  |be shut down
26 Converter Tris. L3 [The converter detected a short circuit in the inverter L3 thyristor. Converter to
Short Circuit  |be shut down.
27 Conoveg;eé;g:fﬁl‘l The converter detected that the inverter L1 thyristor could not be switched on.
P Converter to be shut down
o8 Conovegr:ecl;i':gtjsi.tLZ The converter detected that the inverter L2 thyristor could not be activated.
P Converter to be shut down
nverter Tris. L . . :
Converte s 3 The converter detected that the inverter L3 thyristor could not be activated.
29 Open Circuit
Converter to be shut down
30 Parallel System  [The input phase sequence of one or more converters running in parallel does
Phase Sequence |not match.
31 Parallel Start Error |One or more of the Converters connected in parallel could not be prepared for
operation.
32 Inverter Fault The converter failed to prepare the inverter voltage when started.
Output Closed . . . .
33 P All static transfer switches are deactive. Loads cannot be energized.
34 Normal Mode  |Converter is operating in normal mode, loads are energized via rectifier-inverter
line.
Maintenance Bypass
35 Mode Converter is operating in maintenance bypass mode, loads are energized via
maintenance bypass line.
6 Parallel Mode |2 or more Converters are operating in power sharing mode. The load is fed
through the inverter lines of the Converters.
37 Command to Switch Pass command to the inverter from the front panel.
to Inverter
38 Output Voltage |Voltage detected at the output of the converter during start-up. Converter
Fault stopped.
39 PFC Stop Command |Rectifier detected abnormal condition during operation, Converter issued stop
command.
40 Start Command The run command was executed from the converter command menu.
41 Stop Command Stop command was applied from the converter command menu.
42 | Converter Stopped |Converter stopped.
43 Parameter Changed Parameters related to the device were changed in the Service menu.
Load Impact
44 Transfer The load that the inverter cannot handle has come into play.
45 Parallel Command |A Converter operating in parallel mode received command to change the state
of static switches.
No Parallel CAN
46 Communication [Slave Converter running in parallel mode cannot reach the master device from
CAN BUS. If the converter is running, it will shut down.
External Start o .
47 Command A Converter operating in parallel mode received a run command from another

Converter.

26
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EVENTS AND EXPLANATIONS

External Stop

Converter operating in parallel mode received a stop command from another

48 Command
Converter.
49 E;(ter]r?all gonmvrirtﬁg Converter operating in parallel mode received command to transfer the load
anster Lommand 55 the inverter.
50 Parallel Slave Converter operating in parallel mode detected an error in the incoming
Communication FE |current sharing information.
51 Inverter Occurred |After the converter was switched on, the inverter voltage reached the desired
value. It can feed loads through the inverter.
52 EPO Pressed EPO button pressed.
53 No Paral!el 4.85 RS485 communication between parallel systems is not available.
Communication
54 Output DC Voltage (Inverter DC voltage limit exceeded. Loads will be protected. Converter will be
Fault shut down.
55 Output Offset Fault |In parallel systems, one or more phases of the output of the slave device are
not connected to the master device.
56 PFC Positive Bus Positive bus voltage over limit.
Overvoltage
57 PFC Negative Bus Negative bus voltage over limit.
Overvoltage
58 PFCFLL Short circuit protection activated on rectifier L1 phase.
Overcurrent
59 Single Stop The converter running in parallel was commanded to stop only itself, separate
from the parallel system.
60 Master Changed Converter became the master device in parallel system.
61 Parallel D Conflict One or more devices in the parallel system have the same ID value.
Stop All . .
62 Command given to stop the entire parallel system from the front panel.
63 Power Supply Fault Error signal detected from the power supply fault locator circuit.
64 Generator Mode |Signal detected from the generator mode input of the dry contact board. It will

switch to generator mode.
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6 TECHNICAL SPECIFICATIONS TABLE

Technical Specifications

Power

10kVA 15kVA 20kVA

Active Power

8Kw 12kwW 16kwW

INTRODUCTION

Input Voltage Range

220/380 VAC - 15% + 18% 3P + N + PE

Input Power Factor

> 0.99 at full load

Input Frequency Range

45-65 Hz (Adjustable)

Rectifier

IGBT Rectifier

Input Harmonic Distortion
(THDI)

<%4

OUTPUT

Output Voltage

220/380 VAC 3P+N + 1% Static, + 1% Unbalanced

Recovery

0% - 100% - Output tolerance up to 5% at 0% load, return to
1% band <40ms.

Yield

up to 93%

Output Frequency Range

400Hz +0.5% synchronous with mains

Output Harmonic Distortion
(THDv)

Linear Load (Linear) <%?2

Bridge Load(Non-Linear) <6

Crest Factor (CF)

3:1

Overload Capacity

10 minutes at 125% load, 1 minute at 150% load.

Protections

Input voltage going out of tolerance, input frequency going
out of tolerance, phase loss at the input, output voltage going
out of tolerance, output frequency going out of tolerance,
phase loss at the output, possible DC component in the
output voltage, overload at the output (beyond the specified
durations), heating to a level that may cause failure due to
temperature, overvoltage in the DC bus voltage,
undervoltage in the DC bus voltage, short circuit at the
output.

28
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TECHNICAL SPECIFICATIONS TABLE

COMMUNICATION

Connection RS232 Standard, RS485 and SNMP adapter option
Dry Contact Optional

Protocol SEC, TELNET
CERTIFICATES

Quality ISO 9001

LVD / Safety IEC 62040-1, IEC 60950
EMC IEC 62040-2

GENERAL

Operating Temperature 0 °Cto~40 °C

Storage Temperature -15°C ~45°C
Protection Class IP20

Chassis Anti-Static Paint Protected
Nem 0-95 %

<1000m, Correction Factor 1. <2000m, Correction Factor
Working Height >0.92,

<3000m: Correction Factaor >0.84

Event Log

500 detailed events. (Status Menu Saved)

Parallelization

Up to 8 parallel power boosts

EPO (Emergency Power Off)

Standard

Isolation Transformer

Optional

Weight

103 kg

Dimensions (WxDxH)

490x805x1190mm
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7 GUARANTEE

7.1 Warranty Terms

> QOur products are guaranteed for two years from the date of delivery against defects that may
occur due to production, material and workmanship defects. Repair will be made without
demanding the cost of labor and replaced parts due to such malfunctions.

>Whether there is a usage error in malfunctions is determined by service stations; In the absence
of a service station, it is determined by a report issued by the seller, dealer, agency,
representative, importer or manufacturer-manufacturer of this product, respectively.

> The repair period of the defective product is maximum twenty working days. This period starts
from the date of delivery of the product to one of the seller, dealer, agency, representative,
importer or manufacturer. If the product malfunctions within the warranty period, the time spent
in repair shall be added to the warranty period. If the malfunction of the product cannot be
repaired within ten working days, the manufacturer-producer or importer; until the repair of the
goods is completed, another goods with similar characteristics must be allocated to the use of
the consumer.

> Despite the consumer exercising the right to repair;

From the date of delivery of the goods to the consumer, provided that it remains
within the warranty period, at least four times within one year or six times within
the warranty period determined by the manufacturer-producer and / or
importer, as well as the failure of these failures to benefit from the goods,

B Exceeding the maximum time required for the repair of the goods,

M In cases where it is determined that it is not possible to repair the malfunction

with the report to be issued by the service station of the company, if the service

station is not available, respectively by one of the dealer, dealer, agency,

representative, importer or manufacturer-manufacturer, the consumer may request

free replacement of the goods, refund or price reduction in proportion to the defect.

> For repairs or replacements within the scope of the warranty, the consumer is obliged to show the
warranty card upon request.

> Before receiving the products sent by cargo, you must check the outer packaging for damage. In
case of any damage, a "damage assessment report" must be prepared by the cargo officer
(Example: When the product arrived, it was checked and found to be damaged.)
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>We kindly request that MAKELSAN headquarters be informed after the damage assessment

report is prepared. The product received from the cargo against signature means that it has
been received undamaged and complete.

> For "plug and play" products that do not have on-site service, the repair is performed at the
MAKELSAN factory or the nearest service point according to the direction to be made from the
MAKELSAN center. The defective product is delivered to the nearest service point by hand or
to the contracted cargo company in its "original packaging" to be sent to the MAKELSAN
factory according to the direction to be made from the MAKELSAN center. In case of
malfunctions within the scope of warranty, the shipping fee belongs to MAKELSAN provided
that it is delivered to the contracted cargo company.

> Unless requested by the service, the device must be sent in its original packaging with box. It is
obliged to keep the original packaging of the device in order to use it when shipping the device
in case of repair situations that may occur. Otherwise, no responsibility will be accepted for any
problems experienced.

> All products sent by hand or by cargo as defective shall fulfill the necessary transportation
conditions (such as anti-static protector, bubble bag and box...) There must be a readable
barcode serial number of the product on the product. If not, it is not covered by the warranty.

> For products sent by cargo, the products must be sent with a delivery note, the product serial /
model / fault information must be written in the delivery note (example: failure form) and the
package content must match the products specified in the delivery note. Otherwise, cargo will
not be accepted.

>|n the use of the Warranty Certificate provided with MAKELSAN branded products, it accepts and

undertakes to comply with the obligations determined in accordance with the Law No. 6502 on
the Protection of Consumers and the Warranty Certificate Regulation No. 29029 issued on the
basis of this law.

7.2 Conditions Excluded from the Warranty

>Malfunctions caused by use of the product contrary to the specifications in the user manual or

outside the specified ambient conditions (temperature, humidity, etc.) are not covered by the
warranty.

>Software, hardware, interface accessories or consumables used with the product other than
those recommended; relocation, improper and inadequate maintenance, calibration or misuse,
operation contrary to the environmental specifications published for the product, inadequate air
installation, use of the product in an excessively humid or hot environment, operation in a
corrosive environment harmful to electronic circuits; damages and malfunctions caused by
accidents, impacts, electricity, transportation, natural disasters, including but not limited to
those listed, are excluded from the scope of the product warranty.
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> During the general inspection made during the acceptance of the fault, some problems that
exclude the product from the warranty may not be understood. In the event that these defects
are revealed in the detailed inspection carried out later with technical service equipment, the
product will be returned to the customer.

> Qut-of-warranty products are intervened for a fee at the request of the customer within the
possibilities of the authorized service. Out-of-warranty products that cannot be repaired are
returned to the customer.

>Damages and malfunctions caused by intervention to the product without MAKELSAN's approval,
internal or external tampering, attempted repair and replacement of parts, malfunctions that
may occur if a non-authorized service/seller/person/organization intervenes are not covered by
the warranty. Failures caused by deterioration, breakage, scratching of the outer surfaces of
the products (cabinet-cover-front panel), aging, wear and tear and dusting caused by time and
use are not covered by the warranty.

> If the original serial numbers, warranty labels and seals on the product are removed or destroyed,
the product is not covered by the warranty. There is no guarantee that the products are suitable
for any purpose other than those specified in the introduction or user manual.

>The purchased system must be commissioned within 3 months.

32
GM-SD-145 / PublicationDate: 22.09.2025 / Rev. No: 0/ Rev. Date:



8 CONTACT INFORMATION

(Aytemiz
MAKELSAN

Uninterruptible Power Supplies/Generator

www.makelsan.com.tr
Istanbul Factory: IDOSB, Alsancak Sk. No:8/A, I-5 Special Parcel 34956 Tuzla - Istanbul
Tel : 0216 428 65 80
Fax : 0216 327 51 64

e-mail : makelsan@makelsan.com.tr
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(Aytemiz
MAKELSAN

Kesintisiz Gli¢ Kaynaklari/Jenerator

Aytemiz Kesintisiz Gii¢ Kaynaklari A.S.

Q istanbul Deri OSB Alsancak Sk. No: 8/A 34956 Tuzla - istanbul / TURKIYE
Q Tel: 444 29 86 Fax:+90 216 327 51 64 & www.makelsan.com.tr

@ info@makelsan.com.tr (®) makelsan_ups f makelsan
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