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HF ERIiSI 300-400-500 KVA KILAVUZ HAKKINDA

Kilavuz Hakkinda

Bu kilavuz, HF-400-500 KVA kullanicilari i¢in hazirlanmistir.
Yardima kilavuzlar

Bu cihaz ve opsiyonlar1 hakkinda daha fazla bilgi icin, 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 tutamaglarinin KGK’ nin 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)

Ozellikle cihaz icinde akiiler varken ani hareketlerden sakininiz.

DO
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HF SERISi 300-400-500 KVA ICINDEKILER
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HF SERISi 300-400-500 KVA ICINDEKILER
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HF SERISI 300-40-500 KVA GUVENLIK VE UYARILAR

1 GUVENLIK VE UYARILAR

1.1 Uyarilar

KGK kurulumu yapilmadan énce bu kilavuz mutlaka okunmali ve anlasilmalidir. Kurulum ve ilk
baslatma sadece MAKELSAN yetkili personeli tarafindan yapilabilir.

Yetkisiz Kkisiler tarafindan kurulum ve baslatma yapilmasi ciddi yaralanmalara yol agabilir
ve/veya 6liimle sonuclanabilir.

KGK, sabit konumlu uygulamalarda siirekli dikey kullanilacak sekilde tasarlanmistir.

A KGK TOPRAK BAGLANTISI iLE KULLANILMALIDIR.

Sebekeyi baglamadan 6nce toprak baglantisini yapin.

Toprak kagak akimlari 0,4 A’e kadar ytikselebilir

SERVIS VE BAKIM iCiN, CIHAZI KAPATTIKTAN SONRA DC BARA
KAPASITELERININ BOSALMASI ICIN EN AZ 5 DAKIKA
BEKLENMELIDIiR VE TAMAMEN BOSALDIGINI KONTROL EDIiLEREK
CIHAZA SERVIS VERILMELIDIR.

2 KGK BAKIMDAN ONCE SEBEKEDEN VE AKULERDEN AYRILMALIDIR.

Servis-bakim

Biitiin servis ve bakim islemleri cihazin iginde yapilir. Pargalar sadece egitimli personel
tarafindan bakim ve degistirmeye tabi tutulabilir.

KURULUMDAN ITiBAREN YILDA EN AZ BiR DEFA YETKILI TEKNiK
PERSONEL TARAFINDAN KORUYUCU BAKIM YAPILMASI TAVSIYE
EDILIR. (BU HIZMET YETKILI SERVISLERIMiZ TARAFINDAN SERVIS
UCRETI KARSILIGI VERILECEKTIR.)

A AKU VOLTA]JI 450 VDC'YE CIKABILIR!

AKkii voltaji 6liimciil seviyelerdedir (450Vdc). Akilere sadece egitimli personel dokunmaldir.
Akiiler kesinlikle atese atilmamalidir. Omriinii tamamlamis veya arizali akiilerin toplanmasi ve
imhasi ile ilgili olarak; atik akiilerin dogaya atilmamasi, MAKELSAN Teknik Servis
teknisyenlerine ya da Cevre Bakanligi’'ndan akii toplama yetkisi olan kuruluslara teslim edilmesi
gerekmektedir.

KGK yakininda yangin séndirme ekipmani bulundurulmalidir.
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HF SERISi 300-40-500 KVA GUVENLIK VE UYARILAR

1.2 Acgiklik ve Ulasim
Acikhik

300-400-500 KVA KGK’ larimizda yanlarda herhangi bir hava giris ya da ¢ikis 1zgaras1 yoktur.
Tlim hava 6nden ve arkadan alinir, iist taraftaki 1zgara telleri tizerinden atilir. KGK’ nin 6niinden
ve arkasindan en az 1 metre bosluk birakilmalidir. Bu belirtilen sinirlar icinde daimi ya da gecici
kullanim olmamalidir. Aksi takdirde KGK’ nin performansi azalacaktir. KGK’ nin iist kisminda ise
minimum 1200 mm bosluk birakilmalhdir

Ulasim

300-400-500 KVA arasi tirtinlerimizde operatér KGK’ ya 6n kisimdan ulasir. Dolayisiyla operator
icin yeterli bir alan birakilmalidir. Cihazin yan taraflarinda herhangi bir sinirlama yoktur.

1.3 Depolama

Kesintisiz giic kaynagi depolama kosullari ve siiresi cihazin beklenen émiir siiresinin karsilamasi
icin 6nem arz etmektedir. Standart dis1 uygulamalarda cihaz arizalanabilir veya beklenen 6miir
sliresini karsilamayabilir. KGK uzun siireli depolandigi durumlarda DC bara kondansatérleri
yapilarinda bozulma meydana gelmektedir. Bu durumun 6niine gegcmek ve cihazin garanti
kapsami disinda kalmamasi i¢in ideal ortam kosullarinda 6 ay, ideal olmayan ortam kosullarinda
ise 3 aylik araliklar ile UPS'e eneriji verilip akiisiiz ve yiiksiiz durumda minimum 2 saat
calistirllmasi gerekir. Kesintisiz gii¢ kaynagina yukarida belirtilen talimatlarin uygulanmamasi
durumunda yasanan problemler garanti kapsamina alinamamaktadir.

ideal Ortam Kosullar

Ortam sicakligl ve bagil nem (TS EN 62040-3 / md. 4.2.1.2/4.2.2.1) Bu standardla uyumlu UPS
donanimi asagidaki minimum c¢evre sartlari degerlerinde bir bina i¢inde yerlesik
calistirilabilmeli ve kendi normal sevk konteyneri icinde bir ticari veya basinglandirilmis ucakla
veya kamyonla tasinabilmelidir: sicaklik - 25 °C ila +55 °C; bagil nem % 20 ila % 95
(yogusmasiz) . Not - Donanima bir batarya dahil oldugunda, batarya émriinti
etkileyebileceginden yiiksek ve diisiik ortam sicakliklari kisith olabilir.

UPS asagidaki minimum cevre sartlar1 degerlerinde ¢alisirken beyan sartlarinda performans
gostermektedir. sicaklik 0 °C ila +40 °C; bagil nem % 20 ila % 80.

Rakim (TS EN 62040-3 / md. 4.2.2.2): UPS deniz seviyesinden 5000 m rakima kadar olan
yerlerde (veya esdeger hava basincindaki bir ortamda) depolanabilir. Deniz seviyesinden 1000
m lUzeri rakimlarda beyan sartlarinda degisiklik gosterebilir.

Kirlilik Derecesi (TS EN 62040-3 / md. 4.1): UPS kirlilik derecesi 2 ve alt1 bir ortamda
depolanabilir ve ¢calistirilabilir.

» Hicbir kirlilik olmayan veya sadece kuru, iletken-olmayan kirlilik olan yerlerin kirlilik derecesi
1'dir.

P Sadece arasira olusan yogusmadan dolayi gegici olarak iletken hale gecebilen iletken-olmayan
kirlilik olan yerlerin kirlilik derecesi 2'dir.

AG-SD-52 / Yayin Tarihi: 09.10.2013/ Rev. No:4 / Rev. Tarihi: 02.02.2021



HF SERISI 300-40-500 KVA GUVENLIK VE UYARILAR

» icinde bulunan donanimin iletken kirlilige veya olusmasi beklenen yogusma nedeniyle iletken
hale gelebilen kuru iletken olmayan kirlilige maruz kaldig1 yerlerin kirlilik derecesi 3'ttr.

1.4 Sevkiyat

Tasima aracinin ya da tutmaglarin KGK’ nin agirligini tasiyacak karakterde ve yeterlilikte olmasi

gerekmektedir.
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Tim KGK kabinleri nakliye paletleri iizerinde teslim edilirler.

Cihaz1 miimkiin oldugunca az hareket ettiriniz.

300-400-500 KVA KGK'larin, 1390x890x213 mm nakliye paketi bulunmaktadir. Palet, KGK
aygitini yaklasik 160 mm kaldirmaktadir.
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2 URUN TANITIM

Genel Goriiniis
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On Gériiniis

1 LCD Ekran

2 Taze Hava Emis Izgarasi

3 EPO(Acil Kapatma) Butonu
4 Menii Gezinti Tuslari

5 Mimik Diyagram
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On Kapak Goriiniis
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1 Bara Doldurma Butonu 9 Harici By-pass Klemensi

Harici Aku Sicaklik Okuma
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2 Karti 10 Bakim Bypass Anahtar1 - CB2
3 Opsiyonel Kart Yuvasi 11 Akt Anahtar1 - CB4
Modbus Kart Yuvasi 12 Sebeke Anahtar1 - CB1
Haberlesme Yazilimi i¢in .
RS232 Terminali 13 Gika Salteri - CB3
Akii Klemensi 14 Harici Bypass Anahtar1 - CB5
Cikis Klemensi 15 Cikis Salter Kolu
Sebeke Baglanti
Klemensi
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Ust Goriiniis

1 Paralel Port Slot
2 Sargi, Tristor Sicak Hava Tahliye Kanali
3 Dogrultucu, Sarj ve Evirici Sicak Hava Tahliye Kanali

10
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Elektriksel Baglanti

URUN TANITIMI

Boxer KGK'nin Elektriksel Baglantilari

Rs232 - Haberlesme Toprak Baglantisi
(Servis) <“—> 9
(Opsiyonel)
Paralelleme Baglantisi < —> O( L1 =
( )4........‘:2_ Sebeke
: L3 Girisi
N
( )‘ >_ Gig
Kablolari
Oe—1—
Genigletme Slotlar:: Harici Bypass
SNMP (Opsiyonel), 0 (o] O<__ L2 Girisi
RS485 (Opsiyonel), S L3
Kuru Kontak (Opsiyonel), ¢ O{— J
Cevre Yonetim (Opsiyonel), o) 0
Uzaktan Kontrol Paneli (Opsiyonel),
Harici Akii Sicaklik Okuma (Opsiyonel),
Vb. Aksesuarlar O L1 >
!Aynl anda sadece iki opsiyon baglanabilir. L2 Korunacak
: L3 Olan
O——> Yiikler
Oo—+—
+ 1 Pozitif Aku
DC Bara +O__|l """" ll_l Grubu (31 adet)
Notrog
Negatif Ak
o gara - OQ——1 l """" I[F Grubu (31 adet)
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HF SERISI 300-400-500 KVA URUN TANITIMI

2.1 Genel Bilgi

HF serisi cihazlarin ¢alisma topolojisi asagidaki sekilden anlasilabilir.

MAKELSAN - ELEKTRIKSEL TOPOLOJISI

Axtarma
Anahlan
cez

Harici Bypass Anahiari

(Ops 1) Bypass Stotk
CES . Anahion
-
Bypass-L1 ‘ | RS }
; t >
Bypass-12 l . bl
. >
Bypass-L3 — 15 Yok
Kesme
Anahtari
Girlg Sigortalan ’ cB3
F1 Anash
Ging-L1 : ‘ . . 541
F2 .
Girig-12 s IGBT'li IGBT'li : } P e CikisL2
F3 PFC-Dogrultucu Evirici o
Ging-L3 < ¥ | (AC/DC) (DCI/AC) o ® b pikig-d
{ .
N | Notr
Sabek 7
Kesme Akis Sigortalarn
Anahtal Fa | F5
c81
Akl
Kesme
Anantar
CE4 o T
T+ N
I Aku Gruplarn

(Sembolik Gosterim)

31 X Akd | 31XAkd

I -

KGK’ ya enerji (CB1) anahtar aracilif ile girer. (CB1) anahtarini ON konumuna almadan 6nce
(SW1) butonuna en az 10 saniye basili tutulur. Ardindan (CB1) anahtar1 ON konumuna alinir. On
panelden Kontrol-Sifre-Calistir meniisiine girerek triin ¢alistirilir. DC Dogrultucu, AC sebeke
enerjisini DC voltaja c¢evirir. DC voltaj ile DC bara ve akiiler kontrollii bir sekilde sarj edilir.
Sebeke olmadig1 zaman akii voltaji kullanilarak, yeterli seviyede DC bara voltaji olusturulur. DC
enerji, evirici kullanilarak sebekeyle senkron AC voltaja ¢evrilir. Bu voltaj yliksek kalitededir.
Uretilen AC enerji, statik yari iletken anahtarlardan ve ¢ikis(yiik) Kkesicilerinden sonra yiiklere
uygulanir.

Bakim ya da tamir gerektiginde giris (CB1) ve c¢ikis anahtarlar1 (CB3) agik devre (OFF)
konumuna getirilmeden 6nce iiriin statik bypass konumuna (bkz. 4.1.3.2) gecirilir. Daha sonra
bakim anahtar1 (CB2) kapali devre (ON) duruma getirilir. Daha sonra KGK’ nin 6nce ¢ikis (CB3),
sonra giris anahtarlar1 (CB1) a¢ik devre (OFF) durumuna getirilir.

2.1.1 Statik Aktarma Anahtarlari

Yukaridaki sekilde goriildiigii lizere bazi bloklar statik anahtar olarak isimlendirilmistir. Bu
bloklar ters paralel baglanmis tristérlerden olusur. Bu anahtarlar ana kontrol iinitesi tarafindan
kontrol edilerek, yiiklerin sebeke veya evirici lizerinden beslenmesini saglar. Normal ¢alisma
modunda yiikler evirici izerinden beslenir. Dolayisiyla evirici statik anahtarlari, sistemde bir
sorun yok ise aktiftir.

12
AG-SD-52 / Yayin Tarihi: 09.10.2013/ Rev. No:4 / Rev. Tarihi: 02.02.2021


BAHAR ERDEN
Kurşun Kalem


HF SERISI 300-400-500 KVA URUN TANITIMI

Sistem, yiiklerin sebekeden veya eviriciden sorunsuz ve kesintisiz olarak beslenmesini saglar.
Bu islemin minimum risk altinda gergeklesmesi icin KGK, eviricinin ¢ikisin1 bypass kaynagi ile
ayni fazda ve senkron yapar. Bu nedenle evirici frekansi, sebeke kabul edilebilir frekans sinirlari
icinde oldugu stlirece sebeke frekansi ile aynidir.

Kullanici, 6n paneli kullanarak sebeke ve evirici arasinda gegis yapabilir. Kullanic talimati ile
sebekeden calisan yiikler, sebekenin kesilme ya da tolerans disinda olmasi durumunda ytkii
otomatik olarak tizerine alacaktir.

2.1.2 Akii Sicaklik Ayarlamasi
Harici akii kabinlerinde sicaklik sensorii bulunmaktadir. Bu akiilerin sicakligi “sicaklik sensoérii”
ile algilanmaktadir. Algilanan sicaklik bilgisine gére KGK akii sarj parametrelerini ayarlar.

2.2 KGK’ nin Calisma Modlar1

Boxer serisi KGK' larimz on-line ve cift cevrimli bir yapiya sahiptir. Uriinlerimiz asagidaki
modlarda ¢alisir:

Normal Mod

Akl Modu

Bypass Modu

Otomatik Baslatma Modu
Bakim Modu

Eko Modu

YVVVYVYVYVYYV

2.2.1 Normal (Online) Mod

Bu modda KGK ylike enerjiyi evirici lizerinden verir. Dogrultucu linitesi enerjiyi AC sebekeden
alir. Olusan DC besleme ile evirici ve akii sarj enerjilendirilir.

2.2.2 AKkii (Depolanmis) Mod

Sebekedeki herhangi bir hata nedeniyle KGK kritik ytiklerini evirici lizerinden beslerken, bu
enerji akiilerden elde edilir.

2.2.3 Bypass Modu

KGK asir1 yiiklenmis veya eviricide herhangi bir sorun nedeniyle kaliteli bir AC ¢ikis tliretilemiyor
ve bypass voltaj ve frekans degerleri limitler i¢cinde ise yiikler bypass kaynagindan beslenir. KGK
bunun i¢in eviricinden AC kaynaga statik anahtarlar ile kesintisiz gecis yapar. Bu gegislerin
sorunsuz olmasi icin evirici kaynaginin sebeke ile senkron olmasi gerekir. Evirici cikisi sebeke ile
senkron degil ise bu gecis yik tipine baglh olarak 15ms’yi bulabilir.
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2.2.4 Otomatik Baslatma Modu

KGK herhangi bir sebeke hatasinda, akii desarj sonu voltaj seviyesine gelene kadar kritik
yuklerini besler. KGK, akiiler desarj olana kadar ¢alisacak ve daha sonra kapanacaktir. Sebeke
normale dondiikten sonra belirlenen zamanda KGK kendi kendine tekrar c¢alisabilir. Bu
durumda KGK, sebeke voltaji istenilen kriterler icinde oldugu siirece normal calismaya devam
eder. HF serisi KGK’ larda bu dzellik fabrika ayarlarinda aktif degildir.

2.2.5 Bakim Modu

Bakim esnasinda yiiklerin enerjisiz kalmamasi icin KGK, koruyucu 6zellikli bir anahtar ile
donatilmistir. Bu anahtar, KGK yiiklerini tam karsilayacak seviyede secilmistir.

2.2.6 Eko Modu

Standart UPS’ler giris gii¢ beslemelerini AC gii¢ sebekesinden alirlar. Isletmede bypass hattinin
baglanabilecegi ve UPS’in ¢ikisinda yer alan yiikleri besleyebilecek giicte giivenilir bir yedek giic
kaynagl mevcutsa bypass hatti bu gerilim kaynagina baglanarak UPS eco-modunda
calistirilabilir. Bu sayede dogrultucu ve evirici iizerinden yiik akiminin akmamasi nedeniyle
UPS’in toplam verimi artacaktir.

UPS Bypass gerilimini AC sebekeden aldiginda, Eco Modda UPS Evirici kullanmak yerine bypass
ile calisir. UPS sebeke hattinda bir kesinti veya ariza algiladiginda evirici beslemelerine gecer. Bu
nedenle etkin bir sekilde kesintisiz glice sahip olacaksiniz, ancak herhangi bir hassas ekipmanin
sebeke voltajindaki dalgalanmalar1 veya ¢ok kisa degistirme stirelerinde stabil ¢alismayacagini
belirtmek énemlidir. Ancak bu soruna duyarl olmayan yiikler i¢cin Eco modu, 6nemli bir enerji
tasarrufu saglayacaktir.

Eko Modunu asagidaki adimlari takip ederek acip kapatabilirsiniz.

o/ 3

40KVA 373 SINBLE
Configurat lon

40KVA 373  SINGLE
Cont Lgurat lon
Ecorom] Hite Economy Mode
Purum

!
Ko 1
‘{m( u

‘H'gaf Lar Ayar lar

1u1aw£ar Olaular

Eko Modu Ayar1

Cihazin Eco Modunda c¢alismasin istediginiz giin ve saatleri asagidaki adimlar1 takip ederek
ayarlayabilirsiniz.

40KVA 373 SINGLE 40KVA 3/3 SINGLE
Ekonoml Modu
Tarih & Saat

Al ar PT SA CA PE €U

& P purum

01:00-02:00
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2.3 AKkii Yonetimi

Sabit sarj Akim

Akii tampon sarj voltajina ulasana kadar, akii kapasitesinin 1/10 oraninda sabit akim uygulanir.
Tampon Sarj

Akl desarj akimina bagl olarak akii enerjisinin 1/3’li bu seviyede sarj edilir. Bu seviye sayesinde
akiiler en yliksek kapasitede kullanima hazir bekletilir. Kursun-asit akiilerde bu voltaj 2,2-2,35
V/hiicre’dir. Bu voltaj, sicaklik adaptasyonu ile ufak degisiklikler gosterebilir. KGK’ larda bu
katsayi ayar1 verilmistir. Sicaklik sensorii bulunuyor ise kullanilmasi tavsiye edilir.

Desarj Sonu Korumasi

Sistem akiiden c¢alisir iken akii voltaji, desarj sonu gerilim seviyesinin altina diismiis ise KGK
kapanir ve akiilerden enerji almay: keser. Bu deger kursun-asit akiilerde 1,6-1,75 V/hiicre arasi
degisebilir. Ni-Cd akiilerde ise 0,9-1,1 V/hiicre arasi degisir.

Akt Zayif Uyarisi Seviyesi

Sistem yedek yani akii modunda ¢alisirken mevcut yiikler ile tahmini akii kapasitesinin %40’1na
indiginde sesli ve gorsel uyari verir. Bu deger kullanici tarafindan %20 ila %70 arasinda
ayarlanabilir.

2.3.1 Ileri Diizey Fonksiyonlar(Otomatik AKii Testi)

Otomatik akii testi, ayarlanan belli zaman (fabrika ayar1 90 giin) araliklarinda akiiniin mevcut
kapasitesinin %10’unu otomatik olarak desarj eder. iki test arasindaki siire 30-360 giin arasinda
kullanic1 tarafindan ayarlanabilir. Testin sonucunda "iyi-degistir" olmak iizere iki durumdan
biri saptanir.

AKU TESTi SONUCU “DEGISTiR” SONUCU RAPOR EDILMi$§ iSE TEST
SIRASINDA AKULER BOSALMISTIR. BU DURUMDA SEBEKE ENER]JiSi
KESILMESI DURUMUNDA YUKLERINiZ ENERJiSiZ KALABILIR.
Testi otomatik baslatma 6n panelden komut ile telnet ara yiiziinden, RS232 baglantis1 akilh
haberlesme ile veya UPSMAN (SNMP, opsiyonlara bakiniz.) ile tetiklenebilir.

Tlim bu testler sonucunda mevcut kullanilan akiilerin ilk sebeke kesilmesi esnasinda ytiklerin
minimum ihtiyacim1 karsilayip karsilamadig1 gozlemlenir. Test sonuglarinin belli periyotlarda
kontrol edilmesi onerilir.
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2.4 Kullanici Paneli

URUN TANITIMI

Kullanici paneli mimik diyagram, LCD ekran, EPO tusu ve menii tuslarindan olusur. Cihaz bu
panelden kontrol edilebilir.

LCD EKRAN /Epo BUTON/MENU TUSLARI/

MIMIK DIYAGRAM

1 Dogrultucu ledi
Dogrultucu ¢alisirken siirekli yanar.
2 AC/DC modiil (Dogrultucu)
3 AKkil desarj ledi
Akii modunda yanar. Akiiden baslatma sirasinda yanip soner.
4 Akt sarj ledi
Aktiler sarj olurken yanar.
5 Akl moduli
6 DC/AC modiili (Evirici)
7 Bypass statik anahtar ledi
Yikler bypass hatti iizerinden beslenirken yanar.
3 Evirici statik anahtar ledi
Yiik evirici tarafindan beslenirken yanar.
9 Alarm/Uyari ledi
10-13 | Menii tuslari
14 EPO Tusu

AG-SD-52 / Yayin Tarihi: 09.10.2013/ Rev. No:4 / Rev. Tarihi: 02.02.2021
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Menii Akis Diyagrami

URUN TANITIMI

f ANA EKRAN

Uretici - Cihaz ismi
Tarih - Saat

Yiizde Olarak Yiik Durumu

~

Kontrol Meniisi
Durum Meniisii

Yiizde Olarak Akii $Sarj Durumu Ayarlar Meniisii

Akiiden Calisma Siiresi

Cihaz Modu - Aktif Alarmlar
Qna Menii Basliklar1

Olaylar Meniisii
Servis Meniisii

j

/ KONTROL Y DURUM \/ AYARLAR \ OLAYLAR Y SERVIS* h
Calistir Sebeke Tarih & Saat Olay Kodu *Detayh
Durdur Cikis AKkii Takilma Tarihi Tarihi servi:c) )
Cikis Bypass Bypass Otomatik Baslatma Saati menusu
Cikis KGK Akii Otomatik Akii Testi | Kodu sadece
Hizli Akii Testi Sicakhiklar Ekran Bilgisi Z:::::

AKkii Durum Testi Evirici Uyari Sesi personeli
AKkii Testini Durdur Alarmlar Dil tarafindan
Cihaz Bilgisi Haberlesme agilabilir.
\ N N A y

AN

u‘.rest Faktérii /

/ SEBEKE \ / AKU \
Frekans Gerilim
Akim Akim
Gerilim e ™ Sicaklik
Goriiniir Giig BYPASS Sarj Yiizdesi
AKktif Giig Frekans ALARMLAR | Ayiiden Calisma Siiresi
Giig Faktorii AKim Gincel Son Test Sonucu
\ /\Gerilim ) Alarmlar Qonraki Test Tarihi /
O aks Y ScAKUKLAR ) EViRiCi / . . \
Frekans Dogrultucu Gerilim M
Akim Evirici Akim Yaz.lllm versiyonlari
Gerilim Ortam AKktif Gii¢ S(?.rl..N(?. N
Gériiniir Giig AKii Gorundr Giig
AKtif Giig¢ Bypass Gerilim
.. - Frekans
Gii¢ Faktorii Sargi . .
Yiik Viizdesi K—/ Seri Kol SayisixAKkii Sayisi

K‘\kﬁ Kapasitesi /
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2.4.1 Acilis EKram

300KVA 3/3 SINGLE

L

2
BN 2 | S [Ourum

Sarj

AkuSure: Os. 10d

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

2.4.2 Ana Menii

300KVA 3/3 SINGLE

Status
Setup

Logginc
Service

18/07/2012 16.08:22 |No Alarm
Normal Mode

2.4.3 Meniilerde Gezme

300KVA 3/3 SINGLE
> Calistir
Durdur
Cikis BYPASS
Cikis KGK
Hizli Akt Testi

Akl Kapasite Testi
Akl Testini Durdur

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

URUN TANITIMI

On panel acgldiginda ilk olarak acihs ekram
goriintiilenir. Uretici-Model Ismi, Tarih-Saat, Yiizde
Olarak Yik Durumu, Akii Sarj Durumu (Yiizde
olarak), Akiiden Calisma Siiresi, Cihaz Modu-Aktif
Alarmlar ve Ana Menii Bagliklar1 buradan goriilebilir.
Alarm durumunda, alt sol satirda alarmlar
goriilebilir. Bes dakika boyunca higbir tusa
basilmazsa sistem agilis ekranina déner.

Acilis ekranindan ana meniiye ENT tusu ile gecin.

Ekranda gezgin ok imlecini hareket ettirmek icin
ASAGI/YUKARI tuslarina basin.

ENT tusu ile alt mentiye girin, ESC tusu ile bir 6nceki
meniiye geri doniin.

Kontrol alt meniisii yanda gosterilmistir.

Baz1 meniiler birden fazla sayfadan olusur.
ASAGI/YUKARI tuslariile sayfalar arasinda gegis
yapin. Bazi meniiler ACMA/KAPAMA, siire, miktar
gibi degistirilebilir ayarlar igerir. Bu meniilerde
ayarlari degistirmek icin:

ENT ile degiskeni segin, ASAGI/YUKARI tuslar1 ile yeni degeri ayarlayin ve ENT tusu ile

kaydedin.
ESC ile iptal edin.
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2.4.4 Sifre Korumal1 Meniiler

300KVA _3/3 SINGLE Kontrol mentisii gibi bazi meniiler sifre korumalidir.
Sifre girmek icin, her rakami ASAGI/YUKARI tuslari
ile secin ve ENT tusu ile onaylayin.

Kullanici seviyesindeki sifre: 0000°dir.

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

2.4.5 Kontrol Meniisii

Kontrol menitisiinde asagidakiler yapilabilir.

» Calistir KGK’ y1baslat.

» Durdur KGK'’ y1 durdur.

» Cikis BYPASS Statik bypass moduna geg.

» Cikis KGK Online moda geg.

» Hizh AKii Testi Akiiniin bagl olup olmadigini test et.
» AKkii Durum Testi Aktilerin saglamligini test et.

» Akii Testini Durdur Aki testini durdur.

. . o e 0y
S00KVA 3/3 SINGLE Akli durum testi, akiilerin enerjisinin %10unu

Akl on e kullanir ve test sonucuna gore %10’dan yiiksek
G = .y B PR . .
Mod:Tampon Sar; Sy kapasiteli akiileri “Iyi”; %10’dan dusiik kapasiteli

Sari akiileri “Degistir” olarak siniflandirir.
AkuStire Ohr 10m

Bon Tost Sonucu Cihaz calistirildiktan sonra ve her 24 saatte bir, test

Hi¢ Test Uygulanmadi o . . . .. .
Kapasite:100%]| Durum:iyi saya¢ degeri sifirda ise otomatik olarak hizh akii testi
yapar.

18/07/2012 16.08:22 |Alarmlar
Ortam Sic. Anormal

Not: Hizli akii testini yapabilmek icin akiilerin tam
sarj olmus ve floating durumunda 1 saat beklemis olmasi gerekir.

Akili durum testini yapabilmek icin akiilerin tam sarj olmus ve floating durumunda 5 saat
beklemis olmasi gerekir.

Akl testleri yiikke bagimli olmadan sebekeye enerji aktarilmasi ile gerceklestirilir. Akii testi
sirasinda sebeke limitler disina ¢ikarsa test iptal edilir.

Durum> Akii meniisiinden test komutu uygulanabilmesi icin ka¢ dakika kaldig1 gériintiilenebilir.
“Akii Testini Durdur” secilirse cihaz testi iptal eder ve bir 6nceki ¢calisma durumuna geger.
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2.4.6 Durum Meniisiu

S00KVA 3/3 SINGLE

>Sebeke
Cikis
Bypass
Aku
Sicakliklar
Evirici
Alarmlar
Cihaz Bilgisi

18/07/2012 16.08:22
Normal Mod

Sebeke
UP,F, [, UL
S, P, PF

Cikis
UP,F, I, UL
S, P, PF

L, CF

Bypass
UP, F, [, UL

AKii

Mod

U,1,°C

Sarj%

Akt Siire

Son Test Sonucu
Sonraki Test Tarihi

Sicaklik
OC,OC,OC,OC,OC
Evirici

ULP

Alarmlar
Alarmlar

Cihaz Bilgisi

Alarm Yok

Sebeke, cikis, bypass, aki,

Her fazin frekansi, akimi ve gerilimi(faz-notr)
Her fazin gorintr giicii, aktif giicii ve gii¢ faktori

Her fazin frekansi, akimi ve gerilimi(faz-notr)
Her fazin gorintr giicii, aktif giicii ve gii¢ faktori
Her fazin yiizde cinsinden yiikii ve crest faktori

Her fazin frekansi, akimi ve gerilimi(faz-notr)

Cihazin ¢alisma modu

Sarj gerilimi, akimi ve sicakligl.

Sarj yiizdesi.

Akiiden calisma stiresi

Son test sonucundaki kapasite ve durum
Sonraki test tarihi, zamani ve kalan siire

sicakliklar,
alarmlar ve cihaz bilgisi buradan goriintiilenebilir.

URUN TANITIMI

evirici,

Dogrultucu, evirici, ortam, akii, bypass ve sargi sicakliklari

Her fazin gerilimi(faz-noétr), akimi ve aktif giicleri

Aktif KGK alarmlar

Evirici, dogrultucu, CPLD, 6n panel yazilim versiyonu

AG-SD-52 / Yayin Tarihi: 09.10.2013/ Rev. No:4 / Rev. Tarihi: 02.02.2021
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HF SERISI 300-400-500 KVA URUN TANITIMI

................... KGK seri numarasi

KVA, V/Hz Cihaz goriiniir giicline, anma ¢ikis voltajina(faz-notr), anma cikis
frekansina

_x__,Ah Paralel akii kol sayis1 x seri akii kol sayisina, KGK’ da ayarh akii
kapasitesi

2.4.7 Ayarlar Meniisii

Asagidaki ayarlar ayar menitistinden yapilabilir:

300KVA 3/3 SINGLE

>Tarih & Saat
Aku Takilma Tarihi
Otomatik Baglatma
Otomatik Aku Testi
Ekran
Uyari Sesi
0il
Haberlesme

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

Tarih&Saat
Tarih veya saat ayarlari i¢in ok tuslari ile ayarlamak
istediginiz degiskeni secin ve ENT tusuna basin.

300KVA 3/3 SINGLE
Tarih & Saat

16.13:29 18/07/2012 PT
>Dakika
Saat . o .
Gin Ok tuslar1 ile degeri ayarlayin ve tekrar ENT
A
Y.&f Olaylar tusuna basin.
Haft. Gun

Servis

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

300KVA 3/3 SINGLE AKkii Takilma Tarihi

Ak(s Takilma Tarihi . e e gias iy .
L B Akiiler degistirildigi zaman bu meniiden akii
00.00:00 01/01/2008 kurulum tarihini giincelleyin.

>Dakika
Saat

Haft. Gunu

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

21
AG-SD-52 / Yayin Tarihi: 09.10.2013/ Rev. No:4 / Rev. Tarihi: 02.02.2021



HF SERISI 300-400-500 KVA

300KVA 3/3 SINGLE
Otomatik Baslatma

>Kapal
5 dak.

18/07/2012 16.02:47
Normal Mod

Alarm Yok

300KVA 3/3 SINGLE
Otomatik Akl Testi

>Acik
90 gin

18/07/2012 16.02:47 |Alarm Yok

Normal Mod

300KVA 3/3 SINGLE

18/07/2012 16.02:47 |Alarm Yok

Normal Mod

Olaylar

Servis

Olaylar

Servis

Olaylar

Servis

URUN TANITIMI

Otomatik Baslatma

Akii modunda, cihaz akiiler desarj olana kadar calisir
ve daha sonra kapanir. Sebeke limitler igine
girdiginde cihaz1 kendi kendine baslatmak igin
otomatik baslatma kullanilir. ACIK/KAPALI secenegi
ile otomatik baslatmay1 acin/kapatin ve alttaki siire
secenegi ile cihazin sebeke normale dondiikten ne
kadar stire sonra acilacagini belirleyin.

Otomatik AKii Testi
Kullanicidan bagimsiz
acmak/kapamak ve periyodunu (ne kadar zamanda
bir test yapilacagini) ayarlamak icin bu meniyi
kullanin.

otomatik akii testlerini

Ekran
Farkli ¢evre kosullarinda ekranin goriniirligiini
arttirmak i¢in kontrast ayarini degistirin.

22
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300KVA 3/3 SINGLE Uyar1 Sesi
RiiCes Sesli uyariy1 agin/kapatin.

>AgIk

Olaylar
Servis

18/07/2012 186.02:47 |Alarm Yok
Normal Mod

300KVA 3/3 SINGLE Dil

a Menii dilini ayarlayin.
=>Tlrkce

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

Haberlesme o -
RS232 baglantisinin protokoliinii ayarlayin.

>SEC Secenekler SEC ve Telnet’ dir.

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

AG-SD-52 / Yayin Tarihi: 09.10.2013/ Rev. No:4 / Rev. Tarihi: 02.02.2021
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2.4.8 Olaylar Meniisii

300KVA 3/3 SINGLE

25/07/2012 11.14:34 EQOD1 <
Normal Mod

25/07/2012 11.14:156 EQO2
Evirici Olustu

25/07/2012 11.14:12 EOD3
Calistirma Komutu
25/07/2012 11.14:34 | Alarm Yok

Normal Mod

2.4.9 Servis Meniisii

300KVA 3/3 SINGLE

Olaylar

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

URUN TANITIMI

Olaylar mentisiinde son 500 olay goriintiilenebilir.
Herhangi bir olay goriinttilenirken ENT tusuna
basilirsa, olayin oldugu andaki biitiin bilgiler (durum,

ayarlar vs.) goriilebilir.

ASAGI/YUKARI tuslar kullanilarak daha eski/yeni
olaylar goriintiilenebilir.

Servis mentisii sifre ile korumalidir.
Sadece servis yetkilisi tarafindan ulasilabilir.
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HF SERISI 300-400-500 KVA KURULUM

3 KURULUM

3.1 Tek Modiil Kurulumu
Bu boéliimde cihazi calistirmadan 6nce uymaniz gereken uyarilar ve yapmaniz gereken kontroller

belirtilmektedir. Ayrica cihazin konumlandirilmasi, kabinlerin tasima sekli ve baglantilari ile
ilgili dikkat edilmesi gereken hususlara dair bilgileri bulabilirsiniz.

3.1.1 Uyanilar
KGK, MAKELSAN ONAYLI PERSONELi TARAFINDAN KURULMALIDIR.
YETKILI PERSONELIN KURULUM YAPMADIGI KGK'YI

CALISTIRMANIZ CIHAZINIZI GARANTI KAPSAMI DISINA

CIKARACAKTIR.
AKU TEHLIKESI!

Bazi modellerde akii ile KGK birlikte ¢alisirken 450 VDC’ ye ulasan akii terminal voltajlar1 vardir.

Temaslardan kaynaklanacak elektriksel arklardan go6zler korunacak sekilde tedbirler
alinmalidir.

ESD korumal lastik eldivenler kullanilmalidir.

Elektro likit akitan ya da sizdiran akiler kullanilmamali, var ise degistirilmelidir. Cikarilan
akiiler giivenli sekilde muhafaza edilmeli, tasinmali ve imha noktalarina sevk edilmelidir.

Elektro likitlerin deriyle temasi halinde maruz kalan bolge ¢ok hizh bir sekilde bol su ile
temizlenmelidir.

Operator calisma Oncesi ylizlik, saat vb. tehlike yaratabilecek aparatlari ¢ikarmalhdir.

Uriin, girisinde ii¢ faz ve dért kablolu (+toprak) bir beslemeye ihtiya¢c duyar. Bu beslemenin tipi
IEC60364-3’e uygundur. Cihazlar opsiyonel olarak ti¢ kablodan dort kabloya ¢evrim yapabilecek
trafolara sahiptir. IT AC gii¢ dagitimi kullanilacak ise dort kutuplu devre kesici kullanilmahdir.
Konunun detay1 IEC60364-3 adli standartta daha detayli agiklanmistir.

25
AG-SD-52 / Yayin Tarihi: 09.10.2013/ Rev. No:4 / Rev. Tarihi: 02.02.2021



HF SERISI 300-400-500 KVA KURULUM

3.1.2 Devreye Alma Oncesi ilk Kontrol

KGK iiriiniinii devreye alma 6ncesi asagidaki kontroller yapilmalidir. Bunlar, iiriiniin dogru
olarak calistirilmasindaki ilk ve 6énemli adimlardir.

» KGK, aksesuar ve akiilerin i¢ ve dis yapisinda tasima ya da nakliye esnasinda 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
irtin ile eslesip eslesmedigini kontrol ediniz.

3.1.3 Konumlandirma

KGK ve akiiler bina i¢i kullanim i¢in tasarlanmistir; cihazinizi temiz, nem ve sicaklik degerleri
belirlenen araliklara uygun, hava akisi bulunan alanlara yerlestirilmesi gerekmektedir.

3.1.3.1 KGK’ nin Konumlandirilmasi

300-400-500 KVA HF serisinde temiz ve serin hava cihazin 6n ve arka tarafindan girer ve tist
tarafindan fanlar araciligi ile ¢ikar. Hava giris ve ¢ikis noktalar1 asla kapatilmamalidir. Su vb. sivi
temasi riskinden uzak olan bir yere konumlandirilmaldir.

Ortam c¢ok tozlu ise opsiyonel olarak saglanan filtrelerden kullanilmalidir. Bu filtrelerin
kullanimy, ilgili talimata gére yapilacaktir.

Kullandiginiz KGK ve akiilerin ¢alisma performanslarini maksimum seviyede kullanabilmeniz
acisindan bulunduklar1 ortamda asagidaki tabloda verilen degerlerde sogutma sistemleri
bulundurulmasi gerekmektedir.

Gihaz | SoButmaigin BTUI | ik BTUM dagers
miktari
300KVA 83.000 99.700
400KVA 110.600 132.800
500KVA 138.200 165.900

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

3.1.3.2 Harici Akiilerin Konumlandirilmasi

Aktiler, dengeli ve esit dagilimli sicakliga sahip ortamlarda kullanilmalidir. Sicaklik akiilerin
kapasitesine ve kullanim omiirlerine dogrudan etki eden en 6nemli unsurdur. Genelde akii
imalatgilar akiilerin 20-25 °C arasinda kullanilmasini Onerirler. Ayrica aki iretici firmalar
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tiriinlerinin performansini bu sicaklik araligina gore verir. Sayet sicaklik bunun iistiine c¢ikarsa
akiinlin 6mri azalacaktir. Yine bunun tam tersi sicaklik bu araligin altina duiser ise aki
kapasitesi ciddi sekilde diisecektir. Dolayisi ile yedekleme esnasinda beklenen miktarda siire
alinamayacaktir. Sonuc olarak, akiileri 1s1 kaynaklarindan ve ciddi hava akisi olan noktalardan
uzak tutunuz. Bu unsurlar1 da dikkate alarak akiilerin harici olarak baglanmasinda asagidaki
noktalara dikkat ediniz ve uyunuz.

>
>
>

Akiileri 1s1 kaynaklarindan uzak tutunuz.

Ciddi hava akisi olan noktalardan uzak tutunuz.

Akiileri nemli yerlerden uzak tutunuz. Bu sayede terminal oksitlenmesi ve olas1 kacak
akimlari engellemis olursunuz.

Akt kabin ve odalarinda aR veya gR yar1 iletken tip sigorta kullaniniz.

Akt kabini lizerinde miimkiinse sigortasiz ayirma anahtarlari kullaniniz.

Akl kabin veya raflarini zeminden ytiksekte tutunuz. Olasi su basma ve sivl temasina
karsi korunmus olmasina 6zen gosteriniz.

Akii odalar1 uygun sekilde havalandirilmalidir.

Akiiler, akii odasinda ise raflar temasa acik olacaktir. Bu nedenle, akii odalarina ulasimi
kisith tutunuz. Gerekli glivenlik yazilarin ve seritlerini kullaniniz.

Ozellikle KGK kabini disindaki akiilerde akii kabinlerinde mutlaka sigorta kullanilmalidir. Bu
sigortalar akiilere mimkiin oldugunca yakin olmalidir. Bu yakinlik akii ile elektriksel olarak
calisma giivenligini arttiracaktir.

HF HARICi AKU KABIN KONFIGURASYONU

Cihaz Giicii (kVA) 300 300 400 400 500 500
(PF1) | (PF0,9) | (PF1) | (PF0,9) | (PF1) | (PF0,9)
Bir Gruptaki Akii Adedi 31 31 31 31 31 31
Bagimsiz Grup Adedi 2 2 2 2 2 2
Toplam AKkii Adedi 62 62 62 62 62 62
Maksimum akii voltajindaki 45 41 60 54 75 68

sarj akim (A)

Maksimum kesme voltajindaki | 512 461 683 614 853 768
maksimum sarj akimi (A)

Harici Akii Kutusu i¢in 800 630 800 1000 1500 1250
Onerilen Sigorta(A)

Harici akii kabin ve akii odas1 uygulamalar1 asagida 6rnek olarak verilmistir. Uygulama sekli
miisteriye gore degisiklik gosterebilir.
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3.1.4 Kabinlerin Tasinma Sekli

Tasima aracinin ya da tutmaglarin KGK' nin agirlhigini tasiyacak karakterde ve yeterlilikte
olduguna dikkat ediniz.
KGK ve opsiyonel kabinler forklift veya benzeri araclar ile tasinabilecek sekilde tasarlanmistir.

Miimkiin oldugunca az hareket ettiriniz.
3.1.5 Sebeke, Yiik ve Akii Baglantilari

KGK cikislarinda dagiim panosu kullanilmasi onerilir. Dagitim panosunda yiik koruma
sigortalar1 ve anahtarlari kullanilmalidir. Ayrica ylike bagh olarak cesitli hizlarda sigortalar
gerekebilir. Yiikler 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. Burada yapilan kablo kesitleri ve sigorta degerleri uzman bir kisi tarafindan
belirlenmis ve baglantisi yapilmis olmalidir.

Giris ana sebeke panosunda asir1 akim korumasi bulunmalidir. Bu koruma KGK’ nin asir1 akim ve
asir1 yik dayanma kapasitelerine uygun olarak secilmelidir. Panodaki sigortalar asagidaki
tabloda verilen akim degerlerinin %135 fazlasina gore secilmeli ve C tipi (yavas) olmahdir.

Toprak kacaklar1 KGK giris ve ¢ikisindaki EMI bastirma devreleri araciligl ile topraga akar.
MAKELSAN burada 300 mA’ in iizerinde bir kagak akim roélesi onerir.
KGK girisine takilan kacak akim réleleri;

» Her iki yonlii DC darbelere duyarl,
» Ani gecisli akimlara duyarsiz,
» 0,3-1 amper arasi ortalama akimlara duyarli olmaldir.

3.1.5.2 Kablo ve Sigorta Secimi

Kablo tasarimlar1 burada bahsi ge¢cen akim ve voltajlara uygun olmalidir; ayrica bu konudaki
yerel yonergeler de dikkate alinmalidir.
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KURULUM

UPS Nominal Akimlar (A)
KGK Giicii

(KVA) Maksimum Akl Sarjinda Sebeke Tam Yiik Altinda Gikis Akimlari (3

Akimlari (3 faz+nétr) faz+nétr)
380V 400V 415V 380V 400V 415V

300KVA

(PF1) 735 701 673 455 435 417
300KVA
(PF0,9) 661 631 606 455 435 417
400KVA

(PF1) 979 934 898 606 580 556
400KVA
(PFO,9) 881 841 808 606 580 556
500KVA

(PF1) 1224 1168 1122 758 725 694
500KVA
(PFO,9) 1102 1051 1010 758 725 694

Dogrusal olmayan yiikler (bilgisayar tipi yiikler) 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 hatti1 kablo kesitleri 300 kVA i¢in 150 mm2, 400kVA i¢in 190 mmZ2ve

500 kVA icin 330 mm? olmalidir. Kablo uzunlugunun 5 metreyi asmamasi dnerilir.

3.1.5.3 Kablolarin Baglanmasi

KGK giris, cikis ve akii baglantilar1 KGK’ nin 6n tarafindan yapilmaktadir.

A\
A\

DIiKKAT! CiHAZ GIRiS VE CIKISINDA 3 KUTUPLU ANAHTARLAR
KULLANILMISTIR, NOTR HATTI KESILMEMEKTEDIR.

DIKKAT! GIRIS VE BYPASS NOTR HATLARI CIHAZ ICERISINDE
BIRLESMEKTEDIR. BU NEDENLE NOTR HATTI POTANSIYEL FARKININ
BAGIMSIZ

YUKSEK

OLDUGU

BAGLANMAMALIDIR.

KAYNAKLAR
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KURULUM

1 Aki Terminalleri

2 Cikis Terminalleri

3 Giris Terminalleri

4 Harici By-Pass Terminalleri

Elektriksel baglantilar i¢in asagidaki adimlar takip ediniz:

1. Dagitim panolarindaki biitiin anahtarlar1 acik devre (OFF) konumuna alarak ytiklerin ve

sebekenin kablolardan izole olduguna emin olunuz.

GiKis
ri’i—ﬁs o] fx_l_‘( r_u,.,y l T
= .) .: 2 1l(—_‘1_ = ] :%

MEKANIK BYPAS!
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2. Toprak kablosunu baglayin

3. Biitiin anahtarlarin agik devre (OFF) konumunda oldugundan emin olun. Salterlerin kullanimi
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HF SERISI 300-400-500 KVA KURULUM

4. Giris kablolarini baglayin;

V VYV Y

R fazini giris L1’e,

S fazini giris L2’ye,

T fazini giris L3’e,
N(nétr)’yi giris N’ ye.

V7 /////// A R “\\\\\\
Y AN
Y AN NI NN
2 | NN
Y AR
T /////// \\\\ MR
o ///////////////// AR I
T /////// AT
Y ARSI
///////////// ///////// \\\\\\\\\\\\\\\\\\\\\\\
AN \\\\\\\\\\\\
Y AN AN
Y AN NN Y
V2700

\§

et}

o AN E
i | NN | | -+ |
VNN
-5 - |\
\\\\\\\\\\ AN

AN
W \ \ \\\\\\\ N
AL

- AN ||
. -m{ I\ RN

N

©en

5. Faz sirasini kontrol edin.

6. 4. ve 5. adimlari ¢ikis baglantilari i¢in tekrarlayin.

7. Metal kapagi geri takin ve vidalarini sikin.

Baglantilar yapildiktan sonra kablo tutuculari kullanarak kablolari sabitleyin.

VAN
VAN
VAN

HAZIRLANAN KGK CIKISINDAKiI YUKLER HENUZ BAGLANMAYA
HAZIR DURUMDA DEGIL iSE BAGLANTI ESNASINDA YUKLERIN iZOLE
OLDUGUNA DIiKKAT EDINiZ.

KGK'YI BASLATMADAN ONCE KABLO BAGLANTILARININ
PANOLARDAKI UYARILARA UYGUN YAPILDIGINDAN EMIiN OLUNUZ.
AYRICA KGK GIRiSINDE iZOLE TRAFO OLUP OLMADIGINI KONTROL
EDINiZ VE YEREL YONERGELERI DIiKKATE ALINIZ.

TOPRAKLAMANIN DOGRU YAPILDIGINDAN EMiN OLUNUZ. YAPILAN
YANLIS iSLEMLER VE TOPRAKLAMA KGK VE TESISATTAKIi DiGER
SISTEMLERE ZARAR VEREBILIR.
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HF SERISI 300-400-500 KVA KURULUM

3.1.5.4 Akii Baglantisi

Bu boliimde dahili ve harici akiilerin kurulum prosediirleri ve baglantilar1 hakkinda ac¢iklamalar
bulabilirsiniz.

3.1.5.4.1 Harici Akii Kurulum Prosediirii ve Baglantisi
Harici akiilerin nasil konumlandirilacagini yukaridaki “Harici Akiilerin Konumlandirilmasi”

bashig1 altinda detayl olarak bulabilirsiniz. Bu boéliimde harici akiilerin KGK’ ya baglanmasi
hakkinda bilgi verilmistir.

OLAN AKULER SiZ VE CEVRENIZE ZARAR VEREBILIR.
AKU TERMINALINDE 450 VDC BULUNABILIR!

2 AKU UCLARINI KISA DEVRE YAPTIRMAKTAN KACININIZ. KISA DEVRE
1. KGK tzerindeki “CB4” anahtarini acik devre (OFF) konumuna aliniz.
2. Var ise akii kabini lizerindeki anahtarlari agik devre (OFF) konumuna aliniz.

3. Akii kabinindeki akii sigortasini ¢ikartiniz.

4. KGK tizerindeki akii sigortasini ¢ikartiniz.

W/

p d

n

5. Harici akii gruplarinin seri ve paralel baglantilarinin dogru oldugundan emin olunuz.

6. KGK’ nin sirasiyla iki adet olan “N”(Aki Noétr), bir adet olan “+BAT” ve bir adet olan “-BAT”
terminallerine kabloyu baglayiniz.

7. KGK’ dan gelen dort kabloyu asagida verilmis olan harici akii baglanti semasina uygun olarak
harici kabin iizerindeki veya odadaki terminallere baglayimiz. Ozetle baglant:

» N(KGK) & Pozitif Akii Grup “-“ Terminali
» N(KGK) & Negatif Akii Grup “+“ Terminali
> “+ BAT” & Pozitif Akii Grup “+“ Terminali
» “-BAT” & Negatif Akli Grup “-“ Terminali

8. Aktlerin baglantilarin1 son bir kez kontrol ederek kutuplarin dogru baglandigindan emin
olunuz.

9. KGK tizerindeki akii sigortasini yerine takiniz.

10. Akii kabinindeki akii sigortasini yerine takiniz.
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11. Var ise akii kabini lizerindeki anahtarlar1 kapal devre (ON) konumuna aliniz.

KURULUM

12. KGK’ nin akii giris terminallerinde uygun akii voltajlar1 olup olmadigini uygun o6l¢i aleti ile

kontrol ediniz.

Harici akii kablosu secimi uygulama ile belirlenir. KGK ve akii kabini i¢in 6nerilen sigortalar
verilmistir. Bu sigortalara baglanabilecek en diisiik kesitli kablo kullanilmasi dnerilir. Bu konuda
EN 50525-2-31(VDE 0100-430) adli standardi referans aliniz. Se¢im, kabloda en fazla 0,5 VDC

diistime izin verilecek sekilde olmalidir.

Harici aki kabini uygulamasinda akiilerinizin sicakliga gore optimizasyonunu saglamak icin
“Harici Akii Sicaklik Okuma Kiti” bulunmaktadir. Boylece akii sarji1 sicaklia gore optimize

edilir.

Harici akii baglanti semasi asagida verilmistir.
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3.1.5.5 Kontrol ve iletisim Kablo Baglantilar

MAKELSAN KGK iirtinlerinin gelismis harici akii kabin, cevresel izleme, pano kontrol ve cesitli
akilli izleme standart ya da opsiyonel baglantilar1 vardir.

KGK 6ntindeki baglantilar:

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

KGK’ nin iistiindeki baglantilar:

» Bir adet paralelleme baglantisi soketi

3.2 Paralel Kurulum

Almis oldugunuz iiriin paralel calisabilme 6zelligine sahiptir; ancak bu 6zellik opsiyonel olarak
sunulmaktadir. Paralel ¢alisma 6zelligi i¢in llitfen yetkili saticinizla irtibata geginiz.

PARALEL UYGULAMA MAKELSAN YETKILI PERSONELI TARAFINDAN
YAPILMALIDIR!

Yedekleme veya daha fazla gii¢ ihtiyac1 gibi durumlar i¢in, HF serisi cihazlar 8 taneye kadar
paralel cahstirilabilir. iki KGK’ nin paralel baglandigi bir sistemin prensip semasi asagida
verilmistir.
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KURULUM
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HF SERISI 300-400-500 KVA KURULUM

Paralel ¢alisma esnasinda birden fazla cihazin girisi ve ¢ikisi birbirine baglanmaktadir; fakat her
birinin akii grubu kesinlikle ayridir, akiiler ortak kullanilmamaktadir. Paralel sistemdeki
cihazlarin yerlesimi ve elektriksel baglantilar1 yapilirken asagidaki noktalar g6z oniinde
bulundurulmalidir:

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

» Cihazlar ayni versiyon ve revizyon kodlu yazilim ile calisiyor olmalidir, eski yazilim ile
calisan cihazlar giincellenmelidir.

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

» Her cihazin farkl toprak baglantisi olmalidir.

» Cihazlar dagitim panosu lizerinde paralellenmeli ve fazlar1 dogru baglanmalidir. (U1-U.-
.-Un), (V1-V2-...-Vy), (W1-W2-...-Wy).

» Birden fazla cihaza ayni akii grubu baglanmamalidir.

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

HF SERISI 300-400-500 KVA

Paralel Ayarlar

Paralel baglanti kablosunu sekilde gorildiugii gibi baglayin. Sadece MAKELSAN tarafindan

liretilmis kablolar1 kullanin.
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Kullanici panelindeki yazilim ayarlari servis yetkilisi tarafindan yapilir.
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HF SERISi 300-400-500 KVA ISLETME

4 ISLETME

4.1 isletme Prosediirii

Bu boliimde devre Kkesiciler, ilk ¢alistirma, KGK' nin ¢alisma tiplerinin testleri, KGK' nin
kapatilmasi, EPO ve RS232 seri haberlesme sistemi hakkinda bilgi bulabilirsiniz.

4.1.1 Devre Kesiciler

KGK 6n kisimdan ulasilabilir dort devre kesiciye sahiptir. Bunlar sirasiyla AC giris, bakim
Bypass, ¢ikis ve akii baglantilari i¢in kullanilir.

CB1 ile KGK’ nin girisine {li¢ faz AC voltaj uygulanmis olur.
CB2 ile yiiklere AC giris voltaji dogrudan uygulanir. Bu sayede bakim amagh anahtarlama
sorunsuz yapilmis olur. CB2’de bulunan yardimci kontak bilgisi sayesinde KGK calisirken aktif

edilir ise sebeke, Bypass statik anahtarlarini aktif eder. Bakim moduna sistem kesintisiz gecmis
olur.

CB2, STATIK BYPASS HATTINA AC VOLTAJI UYGULAMAK ICIN
KULLANILIR.

CB4 ile harici akiiler KGK’ ya baglanir.

CB5 harici bypass anahtari olarak kullanilir.

Aktif Kesiciler Calisma tipi Aciklama

CB1, CB3,CB4, CB5 | Normal Mod KGK normal modda ¢alisir.

KGK asin yiiklenmistir, yiikler gegici olarak
statik bypass hattina alinir.

KGK bakim icin kapatilir, bakim Bypass
iizerinden beslenir.

CB1, CB3,CB4, CB5 | Statik Bypass Mod

CB2 Bakim Modu
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HF SERISI 300-400-500 KVA

4.1.2 Ik Calistirma

VAN

1. Tim anahtarlari a¢ik devre (OFF) konumuna aliniz.

HER ADIMDAN SONRA EN AZ 5 SN BEKLEYIN.

2. Soft Start (SW1) butonuna en az 10 sn. siire ile basiniz.

3. Giris anahtarini (CB1) kapali devre (ON) konumuna getiriniz.
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HF SERISi 300-400-500 KVA ISLETME

4. On paneli kullanarak KGK’y1 baslatin.

JUUKVA /3 alNGLE

Ana Menii > Kontrol > Sifre > Calistir

Cuk S BYF’ASS {Durum
Cikis KGK
Hizh Aku Testi Ayarlar
te Testi
Durdur |Olaylar

|Servis

12 16.08:22 |Alarm Yok

5. On panel gosterge ledlerinden ve LCD ekrandan cihazin normal calisma moduna gectigini
gorunuz.

6. Akl anahtarini (CB4) kapali devre (ON) konumuna getiriniz.

7. Cikis anahtarini (CB3) kapali devre (ON) konumuna getiriniz.
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HF SERISI 300-400-500 KVA
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ISLETME

8. Cihaza bagl yiikleri agabilirsiniz.

Tim bu islemlerden sonra mimik diyagramdan yiikiin evirici statik anahtarlar1 lizerinden
beslendigini goriin. Aksi bir durum s6z konusu ise KGK toplam ve faz yiiklerini kontrol edin.
Asir1 bir ylikleme s6z konusu ise KGK, AC kritik ytikleri lizerine almayip sesli alarm verecektir.
4.1.3 KGK’ nin Calisma Tiplerini Test Etme

Ik cahismadan sonra kontrol amaciyla ¢alisma modlari arasinda gegis yapin.

4.1.3.1 Normal Moddan Akii Moduna Gegis

CBYT’i acik devre (OFF) konumuna alin. Bu islem sebekeden gelen enerjiyi keser ve KGK akii

modunda calisir. Calismay1 kontrol ettikten sonra CB1'i tekrar kapali devre (ON) konumuna
getiriniz.
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HF SERISI 300-400-500 KVA
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4.1.3.2 Normal Moddan Statik Bypass Moduna Gegis

ISLETME

Kullanici panelinden KGK’ y1 bypass moduna gecirin. Panelde asagidaki sira izlenerek bypass

modu aktif edilir.
Ana Menii> Kontrol >Cikis BYPASS

Calistir
Durdur

- Cikis BYPASS
Cikis KGK
Hizli Akl Testi

AkU Kapasite Testi
AkU Testini Durdur

Alarm Yok

Mimik diyagramdan statik bypass ledinin yandigin1 goriin. Bu durumda iiritin Statik bypass
moduna ge¢mistir. Yiikler sebekeden alinan voltaj ile beslenmektedir.

AG-SD-52 / Yayin Tarihi: 09.10.2013/ Rev. No:4 / Rev. Tarihi: 02.02.2021
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HF SERISi 300-400-500 KVA ISLETME

Not: Sebeke limitler disindaysa veya fazlar yanlis baglanmissa KGK bypass hattina
gecmeyecektir.

4.1.3.3 Statik Bypass Moddan Normal Moda Gegis

Kullanici panelinden cihazi KGK moduna gecirin. Panelde asagidaki sira izlenerek online modu
aktif edilir.
Ana Menii > Kontrol > Cikis KGK

300KVA 3/3 SINGLE

Caligtir

Durdur

Cikis BYPASS
=>Cikig KGK

Hizli Akl Testi

AkU Kapasite Testi

AkU Testini Durdur

12 16.08:22 |Alarm Yok

od

Not: Evirici voltaji limitler disindiysa ve asir1 yiik veya isinma varsa evirici, yiikii lizerine
almayacaktir.

4.1.3.4 Normal Moddan Bakim Bypass Moduna Gegis

BAKIM BYPASS MODUNA GECMEDEN ONCE EVIiRICI CIKISININ BAKIM
: BYPASS HATTI iLE SENKRON OLDUGUNDAN EMIN OLUNUZ.

AKSI TAKTIiRDE YUKLERE GIDEN ENERJIDE KISA SURELiI BIiR
KESILME MEYDANA GELEBILIR.

45
AG-SD-52 / Yayin Tarihi: 09.10.2013/ Rev. No:4 / Rev. Tarihi: 02.02.2021



HF SERISI 300-400-500 KVA

on paneli kullanarak cihazi statik bypass moduna gecirin. Ana
Menii> Kontrol > Cikis BYPASS

JO0KVA 3/3 SINGLE

Caligtir

Durdur

> Cikig BYPASS
Cikis KGK

Hizl Aku Testi

Ak( Kapasite Testi
Akl Testini Durdur

Durum

Ayarlar

(8] EWIET

Servis

18/07/201 éf':'éﬁé’-é??’lﬂéﬁﬁ{‘r’ék'

Normal Mod

Mimik diyagramdan statik bypass ledinin yandigini goériin.
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HF SERISI 300-400-500 KVA

2. On paneli kullanarak KGK’ y1 durdurun.

Ana Menii > Kontrol > Sifre > Durdur

300KVA 3/3 SINGLE

Galstir
> Durdur

GCikis BYPASS
Cikis KGK

Hizli Aku Testi

Aku Kapasite Testi
AkU Testini Durdur

18/07/2012 16.08:22
Normal Mod

3. CB1 CB5, CB3 ve CB4’li acik devre (OFF) konumuna aliniz.

OFF
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OFF

ISLETME

GUVENLIK ACISINDAN, CIHAZI BAKIM BYPASS MODUNA ALDIKTAN
SONRA iCiINI ACMADAN ONCE EN AZ 5 DAKIKA BEKLEYIN VE
KONTROL EDILEREK CIHAZA SERVIS
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HF SERISi 300-400-500 KVA ISLETME

4.1.4 KGK’ y1 Tamamen Kapatma
1. Cihaza bagh yiikleri kapatiniz.
2. On paneli kullanarak cihazi durdurunuz.

Ana Menii > Kontrol > Sifre > Durdur
300KVA 3/3 SINGLE

Caligtir

> Durdur
Cikis BYPASS
Cikis KGK
Hizll Aku Testi

AkU Kapasite Testi
AkU Testini Durdur

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

3. On paneldeki LED géstergeler ve LCD ekrandan cihazin bypass konumuna gectigini goriiniiz.
4. Sirasiyla ¢ikis(CB3), akii(CB4) , giris(CB1) ve harici akii (CB5) anahtarinmi agik devre (OFF)
konumuna getiriniz.

CiHAZI TAMAMEN KAPATMADAN ONCE CIKISTA KRITIK YUK
OLMADIGINDAN EMiN OLUN.
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HF SERISi 300-400-500 KVA ISLETME

4.1.5 EPO (Emergency Power OFF)

EPO butonuna basildiginda KGK sirasiyla dogrultucuyu ve eviriciyi kapatir. Eger, ¢ikis devre
kesici kapatma se¢enegi de ayarliysa KGK sistemden tamamen ayrilir.

4.1.6 RS232 Seri Haberlesme Kurulumu ve incelenmesi

HF serisi standart olarak SEC ve TELNET protokollerini destekleyen bir adet RS-232 arabirimine
sahiptir. Bu birim tamamen izole ve giivenlidir. Bu protokol kullanilarak KGK’ nin durumu
uzaktan bir PC ya da SNMP aracilig1 ile izlenebilir. Bu baglant1 her tiirlii opsiyon ile birlikte
calisir.
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OLAYLAR VE ACIKLAMALARI

5 OLAYLAR ve ACIKLAMALARI

KGK 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.

Olay Olay Aciklamasi
RS232 Calis.
1 aus KGK RS232 haberlesme yazilimi tarafindan ¢alistirilmistir.
Komutu
RS232 Durdur.
2 uraur KGK RS232 haberlesme yazilimi tarafindan durdurulmustur.
Komutu
3 Otomatik KGK akiilerin bitmesinin ardindan, sebekenin normale dénmesi ile
Baslatma ayarlanan siire sonunda otomatik olarak yeniden kendini ¢alistirdi.
KGK . .
4 Aalds KGK ana karti enerjilendi.
5 Bara Sarj KGK barasini istenilen degere sarj edemedi
Edilemedi gere san '
Hizh AKii
6 1z . " Hizl akii testi basladi.
Testi
Akiu D
7 " ul.'um Akii kapasite testi basladi.
Testi
ot tik Akii
8 omatt ] " Periyodik akii testi basladi.
Testi
9 AKkii Desarj KGK akii modundan ¢alisirken, akiiler kesme voltaj limitinin altina
Sonu diisti.
10 Asiri KGK asir1 yiikte belirlenen zaman limitinden daha fazla kaldu. Yiikler
Yiiklenme sonu | Bypass hattina aktarilacak.
11 Akii Testi AKkii testi bitti. Test sonucu ile ilgili bilgiler akii durum meniisiinden
Sonu goriintiilenebilir.
12 AKkii Testi Ipt. | Akii testi esnasinda test manuel olarak veya cihaz tarafindan
Edildi kriterler yerine getirilmedigi i¢in iptal edildi.
13 Bypassa Ge¢ KGK komutlar meniisiinden manuel olarak statik anahtarlarin yoni
Komutu Bypass hatti izerine degistirildi.
AKii
14 YOE KGK c¢alistirma aninda akiilerin mevcut olmadigini saptadi.
Bakim Byp. Sig.
15 akim Ol\?p '8 | Bakim Bypass anahtari devreye alindi.
Ortam Sic.
16 rian Sic KGK ¢alisma ortam sicakligi izin verilen limitlerin disina ¢ikti.
Anormal
17 Evirici Asiri Evirici sicakligi belirlenen limitlerin disina cikti, 5 derecelik daha
Sicak artis olursa yiik Bypass hattina aktarilacak.
18 PFC Asir Dogrultucu sicakligi belirlenen limitlerin disina ¢ikti, 5 derecelik
Sicak daha artis olursa yiik Bypass hattina aktarilacak.
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OLAYLAR VE ACIKLAMALARI

19 STS Asin Statik transfer anahtarlarin sicakligi belirlenen limitlerin disina ¢ikti,
Sicak KGK durdurulacak.
Cikis FL1 A
20 TRIS s Cikis L1 fazinda kisa devre korumasi devreye girdi.
Akim
Cikis FL2 A
21 1S s Cikis L2 fazinda kisa devre korumasi devreye girdi.
Akim
Cikis FL3 A
22 1S s Cikis L3 fazinda kisa devre korumasi devreye girdi.
Akim
Bypass Voltait KGK bypass Enodundayken bypass voltaji limitler disina glktvl: KGK
23 e sicaklik ve ylik durumu normalse normal moda gececek; degilse
Kotii
duracak.
Bypass Frek. KGK bypass fnodundayken bypass frekansi limitler disina (;1vk.t1, KGK
24 e sicaklik ve yiik durumu normalse normal moda gececek; degilse
Kotii
duracak.
Bobin A
25 ° Slllclaks“l KGK evirici veya dogrultucu sargilarinda asir1 sicaklik var.
L ) Evirici voltaj limit degerleri asildi. Yiik bypass hattina aktarilacak,
Evirici Voltaji L X o e
26 v evirici voltaji normale dondiigiinde KGK normal moda tekrar
Kotii R
donecek.
Asirt Cikis yiik degeri %105’in lizerine ¢ikty, asir1 yiiklenme sayaci
27 . calisacak, KGK normal modda ise yiik normale dénene kadar sarj
Yiiklenme
kapanacak.
Bakim Byp. Sig.
28 a m:)Fi:p '8 | Bakim bypass anahtari devreden gikarildi.
Ortam Sic.
29 rtam sic KGK ¢alisma ortam sicakligi izin verilen limitlere déndii.
Normal
30 Sebeke Voltaji | Sebeke voltaji belirlenen limitler icinde, KGK normal moduna
Nor. gececek.
31 Evirici Sic. Evirici sicaklig1 belirlenen limitler i¢inde, ylik ve diger sicakliklar
Normal normalse KGK normal moda gececek.
39 PfcSic. Dogrultucu sicakhigi belirlenen limitler icinde, yiik ve diger
Normal sicakliklar normalse KGK normal moda gececek.
33 SarjSic. Sarj/boost modiili sicaklig1 belirlenen limitler icinde, sarj tekrar
Normal devreye girecek.
STS Sic. ) . : .
34 Statik transfer anahtarlarin sicaklig1 belirlenen limitleri i¢inde.
Normal
B Voltaj
35 ypa;soro a Bypass voltaji belirlenen limitler iginde.
B Frek.
36 yp?\?jr re Bypass frekansi belirlenen limitler icinde.
Bobin Sic.
37 obin S1c¢ KGK evirici veya dogrultucu sargilarindaki sicaklik normale déndii.
Normal
Evirici Voltaj
38 v1r1;10r0 a Evirici voltaji limitler igcinde, KGK normal moda donecek.
39 Yuk Cikis yiikii %100’n altina indji, sarj kapandiysa tekrar devreye
Normal girecek.
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OLAYLAR VE ACIKLAMALARI

BYP. Tris.L1 K.

40 Devre KGK, Bypass L1 tristoriinde kisa devre tespit etti. KGK kapatilacak.
41 BYP'DTe?ijZ K. KGK, Bypass L2 tristoriinde kisa devre tespit etti. KGK kapatilacak.
42 BYP'DTeI;II:':B K. KGK, Bypass L3 tristoriinde kisa devre tespit etti. KGK kapatilacak.
43 KGK]’)I‘:::J K. KGK, evirici L1 tristoriinde kisa devre tespit etti. KGK kapatilacak.
44 KGK]')I‘::(:'Z K. KGK, evirici L2 tristoriinde kisa devre tespit etti. KGK kapatilacak.
45 KGK]’)I‘::_':B K. KGK, evirici L3 tristoriinde kisa devre tespit etti. KGK kapatilacak.
46 KGK Tris. L1 A. | KGK, evirici L1 tristoriiniin devreye alinamadigini tespit etti. Yiik
Devre bypass hatti lizerine aktarilacak.
47 KGK Tris. L2 A. | KGK, evirici L2 tristértiniin devreye alinamadigini tespit etti. Yiik
Devre bypass hatti lizerine aktarilacak.
48 KGK Tris. L3 A. | KGK, evirici L3 tristoriiniin devreye alinamadigini tespit etti. Yiik
Devre bypass hatti lizerine aktarilacak.
49 BYP. Tris. L1 KGK, Bypass L1 tristoriiniin devreye alinamadigini tespit etti. Yiikk
A.Devre evirici hatt1 iizerine aktarilacak.
50 BYP. Tris. L2 KGK, Bypass L2 tristoriiniin devreye alinamadigin tespit etti. Yiik
A.Devre evirici hatt1 iizerine aktarilacak.
51 BYP. Tris. L3 KGK, Bypass L3 tristoriiniin devreye alinamadigini tespit etti. Yiikk
A.Devre evirici hatti lizerine aktarilacak.
5o Prl. Sis. F. Sir. | Paralel ¢calisan KGK' larin bir veya daha fazlasinin giris faz sirasi
Hatasi birbirine uymuyor.
53 Akilden KGK' ya akiiden baslatma komutu verildi.
Baslatma
c4 Prl.Baslama Paralel bagh KGK' lardan bir veya birkaci ¢alistirma igin
Hatasi hazirlanamadi.
55 E‘::;:: KGK ¢alistirildiginda evirici voltajini hazirlayamad.
c6 Cikis Statik transfer anahtarlarinin tamami deaktif. Yiiklere enerji
Kapah verilemiyor.
57 Normal KGK normal modda ¢alisiyor, ytikler dogrultucu-evirici hatti
Mod lizerinden enerjileniyor.
cg AKkii KGK akii modunda ¢alisiyor, yiikler akii-evirici hatt1 tizerinden
Modu enerjileniyor.
c9 Bypass KGK bypass modda g¢alisiyor, yiikler bypass hatti iizerinden
Modu enerjileniyor.
60 Bakim Bypass | KGK bakim bypass modunda ¢alisiyor, yiikler bakim bypass hatt
Modu lizerinden enerjileniyor.
61 Paralel 2 veya daha fazla KGK gti¢ paylasimi modunda ¢alisiyor. Yiik, KGK'
Mod larin evirici hatlar1 tizerinden besleniyor.
62 Test KGK akii test moduna gecti, yiikler dogrultucu-akii-evirici hatt1
Mod tizerinden kaynak paylasiml olarak ¢alisiyor.
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Eviriciye Gec¢

63 Komutu On panelden eviriciye ge¢c komutu verildi.
64 Cll;;::;llta] KGK calistirma aninda ¢ikisinda voltaj tespit edildi. KGK durduruldu.
65 PFC Durdurma | Dogrultucu ¢calisma aninda anormal durum saptadi, KGK durdurma
Komutu komutu verdi.
66 Calistrma KGK komut meniisiinden ¢alistirma komutu uygulandu.
Komutu
Durdurma .
67 KGK komut menitistinden durdurma komutu uygulandi.
Komutu
68 KGK KGK durduruldu.
Durdu
69 Bypass KGK kisa siire icinde ¢ok fazla sayida bypass moda gegti, KGK
Hatasi kapatilacak.
70 Paranllet.re Servis mentsiinden Cihazla ilgili parametreler degistirildi.
Degisti
Akiiler . e
71 L. AKkii takilma tarihi degistirildi. Akii istatistikleri sifirlanacak.
Degisti
79 Yiuk Etkisi Eviricinin kaldiramayacag yiik devreye girdi. Yiikler bypass hattina
Transferi transfer edilecek.
73 Paralel Paralel modda galisan bir KGK statik anahtarlarin durumunu
Komut degistirmek icin komut ald1.
74 Prl. CAN Paralel modda ¢alisan slave KGK, CAN BUS’ dan master cihaza
Hbr. Yok ulasamiyor. KGK c¢alisiyorsa kapanacak.
75 Harici Cahs Paralel modda c¢alisan KGK, diger bir KGK’ dan ¢alistir komutu ald1.
Komutu
76 Harici Dur. Paralel modda calisan KGK, diger bir KGK’ dan durdurma komutu
Komutu aldi.
77 Har. BYP. Gec | Paralel modda ¢alisan KGK, ylikii bypass hatti tizerine aktarmak icin
Komutu komut ald.
-8 Har. KGK Gec | Paralel modda ¢alisan KGK yiikil evirici lizerine aktarmak i¢cin komut
Komutu aldi.
79 Prl. Hbr. FE Paralel modda calisan slave KGK, gelen akim paylasimi bilgisinde
Hatasi hata tespit etti.
80 Evirici KGK calistirildiktan sonra evirici voltaji istenen degere ulasti. Yiikleri
Olustu evirici tizerinden besleyebilir.
81 Ak Stc. Akii sicakligi limitler disinda, akiiler zarar gorebilir.
Anormal
82 EPO’ya EPO butonuna basild1.
Basildi
83 Akii KGK akii modunda ¢alisirken akii kapasitesi 6nceden ayarlanmis akii
Diisiik diisiik limitinin altina diisti.
84 Prl. 485 Paralel sistemler arasinda RS485 haberlesmesi mevcut degil.
Hbr. Yok
85 S’I:k?::rl Bypass hattindan asir1 yiiklenme siiresi doldu.
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86 BYP. Faz Sir. KGK ¢alistirma aninda sebekede faz sirasinin ters oldugu tespit
Hatasi edildi.
Cikis DCV.
87 lHlaStasn Evirici DC voltaj limiti asild1. Yiikler bypass hattina transfer edilecek.
88 Cikis Ofset Paralel sistemlerde slave cihazin ¢ikisinin bir veya daha fazla fazi
Hatasi master cihaza bagh degil.
AKkii Sic.
89 No?m:l Akt sicakligi limitler icinde.
PFCPbara.
90 al:a Pozitif bara voltaji limit asima.
Voltaj
PFC NbaraY.
91 al:a Negatif bara voltaji limit agimi.
Voltaj
PFCFL1 A
92 Akim St Dogrultucu L1 fazinda kisa devre korumasi devreye girdi.
PFCFL2 A
93 Akim s Dogrultucu L2 fazinda kisa devre korumasi devreye girdi.
PFCFL3 A
94 Akim St Dogrultucu L3 fazinda kisa devre korumasi devreye girdi.
95 Tek Paralel calisan KGK' ya paralel sitemden ayr1 olarak sadece kendisini
Durdurma durdurmasi i¢in komut verildi.
96 Mas.telj Paralel sistemde KGK master cihaz oldu.
Degisti
Paralel ID
97 ara’e Paralel sistemde bir veya daha fazla cihazin ID degeri birbiri ile aynu.
Cakismasi
98 tminu On panelden paralel sistemin tiimiinii durdurma komutu verildi.
Durdur
Gii¢ Kay. . . . . .
99 Gii¢ kaynag hata bulucu devresinden hata sinyali algiland1.
Hatasi
100 Jenerator Kuru kontak kartinin jeneratér modu girisinden sinyal algilandi.
Modu Jenerator moduna gegecek.
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6 TEKNIK OZELLIKLER TABLOSU

Teknik Ozellikler
Gii¢ 300kVA | 300kVA | 400kVA | 400kVA | 500kVA | 500kVA
Gii¢ Faktorii 1 0,9 1 0,9 1 0,9
AKtif Giic 300kW | 270kW | 400kW | 360kW | 500kW | 450kW
GIRIS
Giris Voltaj Araligi 220/380 VAC - %15 + %18 3P+ N + PE
Giris Gii¢ Faktori Tam yiikte > 0,99
Giris Frekans Aralig: 45-65 Hz (Ayarlanabilir)
Dogrultucu IGBT Dogrultucu
Giris Harmonik Bozunumu <%4

(THDI)

CIKIS
Cikis Gerilimi 220/380 VAC 3P + N * 1% Statik, + 1% Dengesiz
0% - 100% - 0% yiikte ¢ikis toleransi en fazla %5, %1
Toparlanma O
bandina doniis <40ms.
Verim %93'e kadar
5 50Hz #0,5% Araliginda sebeke ile senkron, akii modunda
kis Frekans Aral
Cikis Frekans Araligi 50Hz + 0,2%
Cikis Harmonik Bozunumu |Dogrusal Yiik (Lineer) <%?2
(THDv) Kopri Yiikii(Non-Lineer) <%6
Tepe Faktorii (CF) 3:1
Asin Yiik Kapasitesi %7125 ytikte 10 dakika, %150 yiikte 1 dakika.
Giris geriliminin toleranslar disina ¢cikmasi, giris frekansinin
toleranslar disina ¢ikmasi, giriste faz kesilmesi, ¢ikis
geriliminin toleranslar disina c¢ikmasi, c¢ikis frekansinin
toleranslar disina ¢ikmasi, ¢ikista faz kesilmesi, cikis
Korumalar

geriliminde olusabilecek DC bilesen, Cikista meydana gelecek
asirt yik (belirlenen siirelerin disinda), Sicaklik kaynakl
arizalanmaya sebep olacak seviyede DC bara
geriliminde olusacak yiiksek gerilim, DC bara geriliminde
olusacak diisiik gerilim, ¢ikista kisa devre.

1S1Inma,
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AKU

AKii Sayis1(12V DC VRLA)

62 (371'lik bagimsiz 2 akii grubundan olusur.)

Sarj Degeri (C)

Nominal 0,1 C, ayarlanilabilir.

Sarj Giicii Cihaz giiciiniin %12,5'i

HABERLESME

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

Protokol SEC, TELNET

SERTIFIKALAR

Kalite [SO 9001

LVD / Giivenlik IEC 62040-1, IEC 60950

EMC IEC 62040-2

GENEL

Calisma Sicakhigi 0 °C ~40 °C aras1 (akiiler i¢cin 0 ~ 25 °C)
Depolama Sicakhigi -15 °C ~ 45 °C aras1 (akiiler i¢in -10 ~ 60°C)

Koruma Sinifi

[P20

Sase Anti-Statik Boya Korumali
Nem 0-95%
Gli¢ Diizeltme Faktori:PF 1: 0 — 1000 mt

Calisma Yiiksekligi PF 0,92: 1000 — 2000 mt

PF 0,84: 2000 - 3000 mt
Olay Kaydi 500 detayli olay. (Durum Meniisii Kaydedilir)
Paralelleme 8 adede kadar paralel gii¢ artirimi
EPO (EmergencyPowerOff) Standart
izolasyon Trafosu Opsiyonel
AKkiisiiz Agirhk 625 625 625
Ol¢iiler (GxDxY) 1200mm x 800mm x 1854mm
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7 GARANTI

7.1 Garanti Sartlari

> Uriinlerimiz; iretim, 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.

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

» Arnizali Uriiniin tamir siiresi en fazla yirmi is giiniidiir. Bu siire iriiniin; 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 igerisinde 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 siiresi i¢cinde
kalmak kaydiyla, bir yil icerisinde en az dort defa veya imalatgi-iiretici
ve/veya ithalat¢1 tarafindan belirlenen garanti siiresi icerisinde alt1 defa
arizalanmasinin yani sira, bu arizalarin maldan yararlanamamay siirekli
kilmasi,

» Malin tamiri icin gereken azami siirenin asilmasi,

*» Firmanin servis istasyonunun, servis istasyonunun mevcut olmamasi
halinde sirasiyla saticisi, 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 yiikimlidiir.

» Kargo ile gdnderilen triinleri teslim almadan 6nce mutlaka dis ambalajda hasar kontrolii
yapmaniz gerekmektedir. Var olan bir hasar durumunda kargo gorevlisine “hasar tespit
tutanagl” hazirlailmalidir. (Ornek: Uriin elime ulastiginda kontrol edilmis ve hasarh
oldugu gorilmistiir. )

» Hasar tespit tutanag hazirlatildiktan sonra MAKELSAN merkeze bilgi verilmesini rica
ederiz. Kargodan imza karsiligi teslim alinan {riin hasarsiz ve eksiksiz olarak teslim
alinmis anlamina gelmektedir.
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» Yerinde servis hizmeti olmayan “tak c¢alistir” friinlerde onarim, MAKELSAN
merkezinden yapilacak yonlendirmeye gore MAKELSAN fabrikasinda veya en yakin
servis noktasinda yapilir. Arnzali 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 licreti anlasmali kargo firmasina teslim edilmesi sart1 ile
MAKELSAN’ a aittir.

» Servis tarafindan istenmedigi siirece cihaz Kkutulu olarak orijinal ambalajinda
gonderilmelidir. Olusabilecek onarim durumlarinda cihazi sevk ederken kullanmak
amaciyla cihazin orijinal ambalajin1 saklamakla yilikiimliidiir. Aksi takdirde yasanan
sikintilarda sorumluluk kabul edilmeyecektir.

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

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

» MAKELSAN markali iiriinler ile birlikte verilen Garanti Belgesi'nin kullanilmasinda 6502
sayili Tiiketicinin Korunmasi Hakkinda Kanun ve bu kanuna dayanilarak diizenlenen
29029 sayil Garanti Belgesi Yonetmeligi uyarinca belirlenen yukiimluliiklere uymayi
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 o6nerilenler disinda olan yazilim, donanim, arabirim
aksesuar veya sarf malzemelerinden; yer degistirme, yanlis ve yetersiz bakim,
kalibrasyon veya yanlis kullanimdan, mal i¢in yayinlanan gevre spesifikasyonlarina
aykir1 isletimden, hava tesisatinin yetersizligi, malin asir1 nemli veya sicak ortamda
kullanilmasi, elektronik devrelere zararli, asindirici ortamda galistirilmasindan; kaza,
darbe elektrik, nakliyat, dogal afetlerden kaynaklanan, hasar ve arizalar sayilanlarla
sinirhi kalmamakla beraber {iriin garanti kapsami disinda kalir.

» Ariza kabulii sirasinda yapilan genel incelemede iriinii garanti dis1 birakan bazi
problemler anlasilamayabilir. Daha sonra teknik servis ekipmanlariyla yapilan ayrintili
incelemede bu kusurlarin ortaya cikmasi durumunda lriin miisteriye geri iade edilir.
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» Garanti kapsami disindaki iiriinlere yetkili servisin olanaklar1 icinde miisteri istegiyle
ticretli miidahale edilir. Onarimi mimkiin olmayan garanti dis1 {iriinler misteriye geri
iade edilir.

» MAKELSAN’ in 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,
ylpranma, tozlanmanin yaratacagi arizalar garanti kapsami disindadir.

> Uriin iizerindeki orijinal seri numaralari, garanti etiketleri ve miihiirlerin kaldirilmasi
veya tahrip edilmesi durumlarinda iiriin garanti kapsami disinda kalir. Uriinlerin tanitim

veya kullanim kilavuzunda belirtilenler disinda herhangi bir amaca uygun oldugu
konusunda garanti verilmemektedir.

> VRLA akiilerin raf émrii 15 °C ortam sicakliginda 6 ay, 25 °C ortam sicakliginda 3 aydr.

» Satin alinan sistemin 3 ay i¢erisinde devreye alinmasi zorunludur.
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8 ILETISIM BILGILERI

(Aytemiz
MAKELSAN

Kesintisiz Gu¢ Kaynaklari /Jenerator

www.makelsan.com.tr

Istanbul Fabrika: IDOSB, Alsancak Sk. No:8/A, I-5 Ozel Parsel 34956 Tuzla, Istanbul, Turkey
Tel :0216 428 65 80

Faks :0216 32751 64

e-mail : makelsan@makelsan.com.tr
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HF SERIES 300-400-500 KVA ABOUT THE MANUAL

About the Manual

This Manual is prepared for the users of HF Series 300 - 400 - 500 kVA.
Companion Manuals

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

Updates

Visit www.makelsan.com.tr for updates. Always use the latest manual.

Shipment

Carrying vehicles or handling accessories must have enough features and characteristics to carry
UPS’s weight.

DO NOT LIFT HEAVY DUTY WEIGHT WITHOUT HELP

1 Person <18 kg (<40 Ib)

2 People 18-32 kg (40-70 Ib)

3 People 32-55 kg (70-120 Ib)
Carrying vehicles or handling accessories >55 kg (>120 Ib)

Be more careful of sudden movements, especially when batteries are inside of cabinet.

DO
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HF SERIES 300-400-500 KVA SAFETY AND WARNINGS

1 SAFETY AND WARNINGS

1.1 Warnings

This manual must be read before installing the UPS. The device can be installed and started only
by Makelsan authorized personnel.

Installation or start-up by unauthorized personal may cause damage to the device and serious
injury or death.

The UPS is designed to be used in continuous vertical fixed position applications.

A THE UPS MUST BE USED WITH GROUND CONNECTION.

Connect the ground cable before connecting the mains.

Ground currents may be as high as 0.4A

BEFORE SERVICING. ALSO WAIT FOR AT LEAST 5 MINUTES FOR THE DC
BUS CAPACITORS TO DISCHARGE AFTER POWER OFF. AND THE SERVICE
SHOULD BE COMPLETELY CHECKED IS DRAINED.

Service-Maintenance

A THE UPS MUST BE DISCONNECTED FROM THE MAINS AND BATTERIES

All servicing and maintenance is done internally. All parts in the device can be serviced and
replaced only by a trained technician.

PREVENTATIVE MAINTENANCE IS RECOMMENDED AT LEAST ONCE A
YEAR FROM THE INSTALLATION BY AUTHORIZED TECHNICAL

A PERSONNEL. (THIS SERVICE WILL BE PROVIDED FOR A FEE BY OUR

AUTHORIZED MAKELSAN PERSONNEL.)

BATTERY VOLTAGE MAY RISE UP TO 450V DC!

Battery terminal voltages can be at hazardous boxers (450Vdc). Nobody except trained
personnel should touch batteries.

Batteries must not be thrown into fire. The damaged batteries and batteries with completed life
cycle must not be thrown to nature. For the collection and disposal batteries must delivered to
MAKELSAN authorized technicians or to the foundations which are authorized for collecting
waste batteries by the Ministry of Environment.

Fire extinguishing equipment must be kept nearby the UPS.
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1.2 Clearance and Access
Clearance

There is no any air inlet or outlet grill on the left or right sides of our 300 - 400 - 500 kVA UPS.
All air goes in to UPS from the front and behind. Air is evacuated from the top fans. There must
be spaces at least 1 meter for UPS's front side and back side. Should not be permanent or
temporary use within the limits specified. Otherwise, the UPS performance will decrease.

Access

Operator reaches UPS via front panel on 300 - 400 - 500 kVA UPS. Therefore, enough area must
be left for operator. Also, UPS can be intervened in the back of it for service and maintenance.
Because of this reason, enough area for personal must be left at the rear side of UPS. There are
no limitations on the sides of the UPS.

1.3 Storage

The UPS should be kept in a room or area where is protected from excessive moisture and heat
before commissioning.

Unused batteries must be charged at regular intervals. This time interval is
determined by the battery supplier. Charging batteries can be performed
periodically by connecting to a proper mains for a while.

Ideal Ambient Conditions

Ambient temperature and relative humidity (TS EN 62040-3 / md. 4.2.1.2/4.2.2.1) UPS
equipment compliant with this standard is a building with the following minimum
environmental requirements: It should be able to operate internally and in a commercial or be
transported by pressurized aircraft or by truck: temperature -25 ° C to + 55 ° C; relative
humidity from 20% to 95% (non-condensing).

Note - High and low media because a battery is included in the equipment, which may affect the
battery life temperatures may be limited.

Altitude (TS EN 62040-3 / art. 4.2.2.2): UPS at sea altitudes up to 5000 m altitude (or
equivalent air pressure) in an environment. At altitudes above 1000 m above sea HF may vary.

Pollution Degree (TS EN 62040-3 / Art. 4.1): The UPS pollution boxer can be stored and
operated in an environment of 2 or less.
» The boxer of pollution of places where there is no impurity or only dry, non-conductive

pollution is 1.

» Only in places with non-conductive pollution, which may become transient conductive due to
occasional condensation the degree of pollution is 2.

» Conductive contamination of the equipment in the conductor or the conductive conductive
conduction the boxer of pollution of the places where it is exposed to non-pollution is 3.

GM-SD-24 / Publication Date: 31.08.2016 / Revision No: 4/ Revision Date: 02.02.2021



HF SERIES 300-400-500 KVA SAFETY AND WARNINGS

1.4 Shipment

Carrying vehicles must have be equipped properly and have features and characteristics
sufficient to carry UPS.

3L100120R003R0

The UPS device shipment must be done on pallets.

Be more careful of sudden movements, especially when batteries are inside of cabinet. Move the
UPS as rarely as possible
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2 PRODUCT DESCRIPTION

General View
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Front View
1 LCD Display
2 Fresh Air Grids
3 EPO button
4 Menu Keys
5 Mimic Diagram

GM-SD-24 / Publication Date: 31.08.2016 / Revision No: 4/ Revision Date: 02.02.2021



HF SERIES 300-400-500 KVA

Front Panel View

PRODUCT DESCRIPTION
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Terminals

1 DC Bus Ramping up Button 9 External Bypass Terminals
External Battery . .

2 Temperature Reading 10 Bypass Connection Switch - CB2

3 Optional Card Slots 11 Battery Start-up Switch - CB4

4 Modbus Card Slots 12 Mains Switch - CB1

5 R$232 Terminal for 13 Output Switch - CB3
Communication Software

6 Exterpal Battery Connection 14 External Bypass Switch - CB5
Terminals

7 Output Connection Terminals | 15 Output Switch Handle

3 Mains Connection
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Top View

Parallel Port Terminal
1

Wiring and Thyristor Hot Air Evacuation Channel
2

Rectifier, Inverter and Charger Hot Air Evacuation Channel
3
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Electrical Connection

Electrical Connections of Boxer Series UPS

Rs232 - Communication Earth Ground Connection
(Service) “— > 9
(Optional)

Parallel Connector < »

N with UPS J

DC Bus +

+|, ,,,,,, 1 Positive Battery
J Group (31 Pieces)

Negative Battery
—|1[F Group (31 Pieces)

Neutral

O [ L1
\
Qet
O < L3 Mains Input
S
O ¢ L1
Card Slots: External Bypass
' (o] o] L2 yp
EP;TBPB {%;t;:;:;z?] Od— and Maintance > Power
Dry Contact (Optional), > O‘_L Bypass Cables
Remate Control Panel (Optional), 0 0 N
External Battery Temprature Sensor, ‘ K—
Elc. Accessories.
! Only two modules can be connected al the same time, : L1
L2 Critical
( ) Loads
o_ Protected

DC Bus -
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2.1 General Information

General operation topology of HF Series can be recognized as follows:

MAKELSAN Electrical Topology

External

Bypass Mamtenance
Breaker EBreaker
CBS

l 3 b Bypass State

Line-L1 }.F1 _l_Extefnai Bypass Fuses Swiches | : 3
e F2 3
Line-L2 | ot o —F ]
B ™ Cuput
ke F3 > Breaker
Line-L3 . Fo) 5 b | g CE3
Line Fuses tabc
Lina-L1 o { | | : . - Outpust-L1
= | . | i o
Lina-L2 o — PFC-Rectifier Inverter | L ! ol o . Output-L2
) L F3 with IGBT with IGBT | 39/ fe
Line-L3 ol o — (AC/DC) (DCIAC) L | C . Output-L3
! | - | :
Meutral | Neutral
4 + |
Input Battary Fuses
Breaker F4l| 1 F5
CB1

Battery
Broaker
ce4

Battery Groups
- (Symbalic view)

31 X Battery 31 X Battery

)

The UPS or power (CB1) enters through the key. (CB1) before you switch to the ON position
(SW1) button is held down for at least 10 seconds. Then (CB1) will be the key to the ON position.
Enter the product operated from the front panel to the Control-Password-Run menu. Rectifier
converts the AC mains to DC voltage and charges the batteries. When the mains voltage is not
available, the necessary the DC bus voltage is generated with use of the battery voltage. DC DC
bus voltage is then converted to mains synchronized AC voltage by the inverter. This is a high
quality voltage. Generated AC power is applied to loads through the static semi-conductor
switches and output (load) breakers.

When maintenance or repair is needed, before the Input (CB1) and Output switches (CB3) are
put to the open circuit (OFF) position, the device must be switched to static bypass mode (please
see 4.1.3.2). Consequently the maintenance switch (CB2) is put to the position closed circuit
(ON). After that first Output breaker (CB3), then Input switches (CB1) are turned OFF
respectively.

2.1.1 Static Transfer Switch
Some blocks are named as “static switches” as can be seen above. These blocks consist of inverse

parallel connected thyristors. Controlled by the main board control unit (DSP) these switches
provide feeding of the loads through either mains or inverters. The loads are supplied through

12
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HF SERIES 300-400-500 KVA PRODUCT DESCRIPTION

inverter during the normal operating mode. Therefore, Inverter static switches are active if
there are no problems with the system.

System provides the loads to be fed smooth and seamless by mains or inverter. In order to
manage this process at minimum risk, UPS synchronizes the inverter output and static (mains)
bypass as phase and frequency. Therefore, Inverter frequency can be considered same with
mains as long as it is within frequency limit.

User can switch between mains and inverter by using front panel. When the inverter is ready,
while the loads are fed through the bypass line, in case of either power failure or if mains values
are out of tolerances, the loads automatically will be fed through the inverter.

2.1.2 Battery Temperature Regulation

In the external battery cabinets the battery temperature is measured and detected by
"temperature sensor”. UPS adjusts battery charge parameters according to the detected
temperature.

2.2 UPS’s Operation Modes

HF series is on-line double conversion device. Our products operate in the following modes:
» Online Mode

Battery Mode

Bypass Mode

Auto Restart

Maintenance Mode

YV V V V

2.2.1 Normal (Online) mode

In this mode, UPS feeds the load through the inverters. Rectifier unit is fed by the AC mains
power. Inverter and battery charge units are fed by DC supply generated by rectifier unit.

2.2.2 Battery (Stored) Mode

When the mains voltage is bad the UPS runs on battery mode. UPS feeds the critical load through
the inverter; the energy is obtained from batteries.

2.2.3 Bypass Mode

In case when UPS is overloaded or if inverter cannot generate a quality AC output due to any
problem and if bypass voltage and frequency values are within the limits, the loads will be fed
from the static bypass source (mains). UPS without interruption switches from inverter to AC
source (mains) via static transfer switches. The inverter source and mains must be synchronized
in order to manage smooth switching. If inverter output and mains are not synchronized,
switching may take up to 15 msec, varying according to load type.

13
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2.2.4 Auto Restart Mode

In case of any failure of the mains, UPS will continue feeding the critical loads until the batteries
will reach the end of discharge voltage HF. UPS will be working until the batteries are drained
and then will shutdown. When mains are restored to normal conditions UPS automatically will
start its operation, in the period determined by the user. UPS continues to operate in normal
(online) mode as long as the mains values are within desired limits. For HF Series, this feature
is not activated in the initial factory set-up.

2.2.5 Maintenance Mode

On the maintenance mode loads are switched to the maintenance bypass line with a breaker, so
that the UPS can be serviced without cutting off the power to loads. The breaker is in full
conformity with capacity of loads.

2.2.6 Eco Mode

Standard UPSs receive input power from the AC power network. The bypass line can be
operated in UPS eco-mode by connecting to the bypass line if there is a reliable backup power
source to which the bypass line can be connected and which can feed the loads at the output of
the UPS. This will increase the total utility of the UPS due to the absence of load current flow
through the rectifier and inverter.

Note: When the UPS receives the Bypass voltage from the AC mains, it operates bypassed instead
of using the UPS Inverter in Eco mode. The UPS switches to the inverter power supply when it
detects an interruption or failure in the utility line. For this reason, you will effectively have
uninterrupted power, but it is important to note that any sensitive equipment will not operate
with fluctuations in mains voltage or very short switching times. However, for loads that are not
susceptible to this problem, Eco mode will provide significant energy savings.

You can turn Eco Mode on or off by following the steps below.

14
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Eco Mode Setting

You can set the days and times you want the device to work in Eco Mode by following the steps
below.

2.3 Battery Management

Lead-acid batteries are used.

2.3.1 Normal Operation Mode

Constant Charge Current

Constant current at 1/10 rate of the battery capacity is applied to battery, until it reaches the
float voltage.

Float Charge

Depending on the battery discharge current the 1/3 of the battery energy is charged at
this HF. With this HF of charging batteries are kept ready for use at maximum capacity. For
lead-acid batteries, this voltage varies between values 2.2-2.35 V/cell. This voltage may
differ slightly with temperature adaptation. Option of setting this coefficient is provided with
our UPS, we recommend using the temperature sensor.

Deep Discharge Protection

While the system is operating in the battery mode, if battery voltage has dropped below the
discharge HF UPS shuts down and stops taking energy from the batteries. This value varies
between 1.6-1.75 V/cell for Lead-Acid batteries, and between 0.9-1.1 V / cell for Ni-Cd batteries.

15
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Low Battery Warning

While the system operates on battery (stored) mode, according to actual loads, if the battery
capacity drops below 40% of its value, device will give audible and visible alarms. This value is
adjustable and can be set by user between 20%-70%.

2.3.2 Advanced Functions (Battery tests) Auto Battery Test

The auto battery test discharges 10% of the battery energy in a user defined period. Default is 90
days. Test reports the battery condition as good, weak or replace. Results of the latest test can be
seen on the battery screen from the status menu.

COMPLETELY DRAINED DURING THE TEST. THIS MAY CAUSE THE
INTERRUPTION IN THE POWER SUPPLY TO THE CRITICAL LOADS IN
CASE OF THE MAINS FAILURE.

j IF THE TEST RESULT IS “REPLACE”, THEN BATTERIES ARE

This test command can be given from front panel monitor, via TELNET interface, via RS232
smart communication or via UPSMAN (SNMP, see the options).

The purpose of the battery test is to check if the batteries can supply the minimum back-up time
needed in case of mains failure. We recommend checking the test results on the regular basis.

2.3.3 Common Battery

Two products running in parallel in our Boxerups products can share a common battery group.
No additional equipment needed. Consult Technical Service for details of the work.
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2.4 User Panel

PRODUCT DESCRIPTION

User panel consists of mimic diagram, LCD screen, EPO button and menu keys. The UPS can be
controlled via this panel.

\\LCD DISPLAY MIMIC DIAGRAM
MENU KEYS
PO BUTTON

Rectifier indicator LED
1 Flashes while the DC bus is ramping up. [lluminates when Rectifier works
2 AC/DC module (Rectifier)
Battery discharge LED
3 [lluminates on battery mode. Flashes when UPS is started up through
batteries.
Battery charge indicator LED
4 [lluminates while the batteries are charging.
5 Battery module
6 DC/AC module (Inverter)
7 Static Bypass Switch LED
[lluminates while the loads are fed through bypass line.
8 Inverter static switch indicator LED
[lluminates when the load is fed by the inverter
9 Alarm/Warning indicator LED
10-13 | Menu keys
14 EPO (Emergency Power Off ) Button
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Menu Flow Chart

-

Date - Time

MAIN SCREEN
Manufacturer - Device Name

Load Status as Percent

Battery Charge Status as Percent
Remaining Back up (Autonomy) Time
UPS Mode - Actual Alarms

Qﬂain Menu Titles

~

j

PRODUCT DESCRIPTION

Control Menu

Status Menu

Setup Menu

Logging Menu
Service Menu

-

Start

Stop

Output Bypass
Output UPS

Quick Battery Test
Battery Status Test
Stop Battery Test

CONTROL

/ MAINS

Frequency
Current

Voltage
Apparent Power
Active Power
Power Factor

~

-

STATUS SETUP LOGGING
Mains Date & Time Log Code
Output Battery Install Date Date
Bypass Auto Restart Time
Battery Auto Battery Test Log Records
Temperatures Screen Information
Inverter Warning Beep
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Device Communication
Information j k
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Frequency
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Voltage
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\_
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. /
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2.4.1 Opening Screen —
550 I
as% N

When the front panel monitor is turned on, i 3 |Statu
firstly opening screen is observed. Chrg  89% NG |
Manufacturer - Device Name, Date - Time, Rintime: Ahr: 12m

Load Status as Percent, Battery Charge Status as
Percent, Remaining Back up (Autonomy) Time, [

UPS Mode - Actual Alarms, Main Menu Titles can be ,1,2&3;,2%59 [ S| o L8Em
observed here. In case of an alarming condition, alarms are shown on the left-down row. If no
button is pressed for 5 minutes, system returns to the opening screen.

2.4.2 Main Menu Screen

To switch from opening screen to the
Main menu, press Enter.

18/07/2012 16.08:22 |No Alarm

Normal Mode

2.4.3 Navigation through the menu

Use up and down keys to move the cursor arrow. > Start
Stop
Press Enter to open a sub-menu. Switch to BYPASS
Press ESC to go back to the previous menu. Switch to UPS
. Battery Quick Test
Control sub-menu is shown below. Battery Capacity Test

Some sub-menus may have more than Stop Battery Test
one page. Keep pressing up or down

key to get to the next screen. Ty

Normal Mode

Some menus have changeable options like

ON/OFF, duration or quantity. To make

changes in the menu press ENTER to choose the variable, up and down keys to change the value,
and press ENTER to set the new value. Press ESC to cancel.

19
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2.4.4 Password-protected menus

Password
Some menus such as the control menu are

Qs

password protected. Press to set each digit and

press ENTER to confirm.

2.4.5 Control Menu 18/07/2012 16.08:22 |No Alarm
"o Normal Mode
Within the control menu, you can do one of the following:

» Start Start the UPS

» Stop Stop the UPS

» Switch to BYPASS Switch to static BYPASS mode
» Switch to UPS Switch to online mode

» Bat. Quick Test Start the quick battery test

» Bat. Capacity Test Start the deep battery test

» Stop Battery Test Stop the battery test

Battery status test, drains the 10% of battery
energy and reports batteries Bitiery
which has more capacity than 10% as “Good”, less capacity U 680V |Control

« » : Mode:Resting | 3A
0,
than 10% as “Replace” according to the test results. - sl [

chrg  20% [INNEGEEE |
Thr 20m.

After UPS is started, it makes quick battery test every 24 |MiEs

hours and when test counter value is zero (0). Last Test Result
No Test Performed

Capacity: 100% | Condition:Good

I /! . >
Note: Batteries must be fully charged and kept floating for ,LE;%Z;?EALEE o
at least 1 hour before applying the quick battery tests.

Batteries must be fully charged and kept in floating mode for at least 5 hours before performing
the battery tests.

Battery tests are performed by directing the power to the mains, independently from the loads.
If the mains values change during the test and are out of limits, the test will be canceled.

Status > Battery >menu timers shows the remaining time to the next test.

If “Stop Battery Test” command is chosen, UPS cancels the battery test and returns the
previous operating mode.
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2.4.6 Status Menu

On this menu you can see information
about the mains, output, bypass line, battery,
temperature, inverter and alarms.

Mains
UP, I, F,UL
S, P, PF

Output
UP, 1, F,UL
S, P, PF

L, CF

Bypass
UP, L F

Battery

Mode

U, 1, °C

Charge
Autonomy Time
Last Test Result
Next Test Date

Temperature
OC,OC,OC,OC,OC

Inverter
UlLP

Alarms
Alarms

Device Information

KVA, V/Hz

x_,Ah

PRODUCT DESCRIPTION

>Mains
Output
Bypass
Battery
Temperatures
Inverter
Alarms
Device Information

18/07/2012 16.08:22
Normal Mode

No Alarm

Voltage, current and frequency of each phase (phase-neutral)
Active power, apparent power and power factor of each phase

Voltage, current and frequency of each phase (phase-neutral)
Active power, apparent power and power factor of each phase
Load percent of each phase and crest factor

Voltage, current and frequency of each phase (phase-neutral)

UPS operation mode

Charging voltage, current and temperature.

Charge percentage.

Remaining back-up (autonomy) time

Capacity and status according to the last test results
Next test date, time and remaining time for test

Rectifier, inverter, charger, ambient, battery and thyristor temperatures

Voltage(phase-neutral), current and apparent power of each phase

Actual UPS alarms

Inverter, rectifier, CPLD, front panel software version

UPS serial no

Apparent power, instantaneous output voltage (phase-neutral),
instantaneous output frequency

Parallel battery arm number x Serial battery arm number Battery
capacity adjusted in UPS
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2.4.7 Setup Menu

Setup menu consists of the following:

Battery

Date & Time Mode:Resting

To set date and time, use up and down keys chrg  90% I |
to choose the variable you want to set and press Enter. Runtime: Thr 20m

No Test Performed
Capacity: 100% | Condition:Good

18/07/2012 16.08:22 |No Alarm
Normal Mode

Then use up and down keys to set the value, Date & Time

and press Enter 16.13:29 18/07/2012 PT
>Minute
Hour
BEY
Month
Year
DayofWeek

18/07/2012 16.08:22
Normal Mode

Battery install date
Use this menu to set the battery install date,

only when new batteries are installed. Batt. Install Date

00.00:00 01/01/2008
>Minute

Hour

Day

Month

Year|

DayOfWeek

18/07/2012 16.02:47 No Alarm
Normal Mode
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Auto restart

In battery mode, the device turns off

at the end of battery discharge. Auto-restart
can be used to restart the UPS automatically
when the mains are restored.

Turn on auto-restart and set the time to
define when the device will be started after
the normal values of the mains are restored.

Battery self test

This function can be turned on to start
the user independent battery tests.

Set the time interval for the next test.
Note: Battery self test is the equivalent
of battery quick test.

Screen

Change the screen contrast to make it
more visible on different environmental
conditions.

Beeper
Turn the beeper sound on/off.

PRODUCT DESCRIPTION

Auto-Restart

> Off
5 min,

18/07/2012 16.02:47
Normal Mode

_Bal;!.ery Self Test

>0n
90 days

18/07/2012 16.02:47
Normal Mode

Contrast

700

18/07/2012 16.02:47 |No Alarm -
Normal Mode

18/07/2012 16.02:47 |No Alarm
Normal Mode
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Language
Set the menu language.

Communication

Set the protocol for the RS232 connection.

The options are SEC and TELNET

2.4.8 Logging Menu

Last 500 events of the device can be seen
in the logging menu.

PRODUCT DESCRIPTION

Language

>English

18/07/2012 16.02:47
Normal Mode

Communication

>SEC

18/07/2012 16.02:47 No Alarm
Normal Mode

18/07/2012 16.15:18 ECOD1 < Control
Batteries Changed

18/07/2012 16.08:22 EO02
Ambient Abnor. Temp.

18/07/2012 16.08:22 EOCO3
EPO key pressed

Service

18/07/2012 16.15:18 No Alarm
Normal Mode
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When viewing a log, press enter to see detailed

info about the UPS. All recorded data for that particular

event (status, setup etc.) can be seen on the menu. 55/07/2012 11.13:51 E004 <-
Use up and down keys to see older/newer event logs. Normal Load

25/07/2012 10.50:50 EDOS
Over Load

25/07/2012 10.49:02 ED0B
Bypass Mode

25/07/2012 11.14:34
Normal Mode

2.4.8 Service Menu

Service menu is password protected, and FEsENO
cannot be accessed with the user password. )i

18/07/2012 16.08:22
Normal Mode
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3 INSTALLATION

3.1 Single Module Installation
This section contains the warnings and control actions that must be performed before the UPS
start-up. Additionally, you will find here important information about the UPS cabins

transportation, positioning and connections.

3.1.1 Warnings

MAKELSAN. THE WARRANTY IS VALID ONLY FOR THE UPS INSTALLED
BY A CERTIFIED ELECTRICIAN OF MAKELSAN.

A BATTERY HAZARD

Battery terminal voltage reaches up to 450 Vdc during operation.

c THE UPS MUST BE INSTALLED BY A CERTIFIED ELECTRICIAN OF

Proper safety gear must be used to protect the skin and the eyes from electrical arcs.
Check the batteries for leakage before using them.
ESD-protected rubber gloves should be used.

Batteries with leakage must never be used and must be replaced. Defected batteries must be
uninstalled and transported to the destruction points with safety precautions taken.

Battery ingredients are hazardous. In case of contact with battery ingredients, rinse the skin
with water, and consult a physician if irritation occurs.

Remove any metal accessories (ring, watch, etc.) before working on the device.

UPS needs three phase and four cable (+ground) supply system for input. This supply system
type is confirmed as IEC60364-3 standards. Optionally UPS have transformers which have
ability to convert from 3 cables to 4 cable system. If IT AC power distribution system will be
installed, 4 pole-circuit breaker systems must be used. More detailed explanations can be
found in the IEC60364-3 standards titles.
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3.1.2 Pre-installation check up

Before installation of the device the following control actions must be taken, these first and most
important steps will secure the accurate operation of the product.

» Check if any damage was done to the device during transportation. Report any damages
instantly.

» Make sure that model power rating is right. Check the device label for the actual power
rating.

3.1.3 Positioning

The device and the batteries are designed for the indoor use. Keep the device in a cool and dry
place, with the air flow, humidity and temperature values must be within the specified range.

3.1.3.1 Positioning The UPS

In the HF 300 - 400 - 500 KVA Series, fresh air enters the device from the front and behind.
Goes out from the fans on the rear side of the device. Care must be taken in order not to cover
the air entrance and exit spots. UPS must be positioned on a place where it is protected
from water etc. contact risks.

If the area is dusty, optional filters must be used for such environment. These filters usage must
be done as per instructions document.

Below given cooling values must be provided to reach the maximum HF of performance of UPS
and batteries

Bridge Load 100% (Non-linear)
UPS Amount of BTU /n estimated BTU / h value for load
for cooling .
working
300KVA 83.000 99.700
400KVA 110.600 132.800
500KVA 138.200 165.900

* The values must be selected under normal conditions. A cooling system was added over 10-20
% of it is recommended to be selected

3.1.3.2 External Battery Configuration

Batteries should be used in the environment with uniform temperature conditions. Temperature
is a major factor in determining the battery life and capacity. The operating temperature for
batteries recommended by battery manufacturers is 20-25 °C. Operating above this range will
reduce the battery life while operation below this range will reduce the battery capacity, as a
result the expected backup time might not be obtained while autonomy. Please keep batteries
away from heat sources and main air inlets. Pay attention and observe the following points.
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» Keep batteries away from main heat sources.

» Keep batteries away from main air inlets.

» Keep batteries away from the humid places. Hereby batteries can be prevented from
terminal oxidations and possible leakage currents.

» Please use aR or gR semi-conductor type fuse at the battery rooms and cabinets.

» [Ifitis possible, please use breaker switch without fuse for the battery cabinet.

» Keep battery cabinets and shelves high above the ground.UPS should be protected
against floods or liquid contacts.

» Battery rooms should be properly ventilated.

» Shelves will be accessible in touch if batteries are in battery room. Therefore please keep
restricted accessing to battery room. Use necessary safety writings and strips

Especially, for the external cabinet batteries system of UPS, fuses must definitely be used. These
fuses must be mounted as close as possible to the batteries. This closeness will increase the
electrical operation safety.

THE TABLE OF HF SERIES EXTERNAL BATTERY USAGE

Device Rating (KVA) 300 300 400 400 500 500
(PF1) | (PFO,9) | (PF1) | (PF0,9) | (PF1) | (PF0,9)
Batteries in series 31 31 31 31 31 31
Number of Paral. arms 2 2 2 2 2 2
Total number of Batt. 62 62 62 62 62 62
Maximum battery voltage at the 45 41 60 54 75 68

charging current. (A)
The maximum charging current of | 512 461 683 614 853 768
cutting current. (A)
Recommended internal fuse (A) 800 630 800 1000 1500 1250

External battery cabinet and battery room applications are given below as an example. The
application form may vary according to the customer.
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External Battery Chamber Application " g
2 Distribution ‘
Panel =
P ~

|
\
NG, /
> N (
R |
|
Battery 3
Cabinet
| O\
" External Battery Cabinet Application =
. ) i b, i "/

—
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3.1.4 Transportation Type of Cabinets

Carrying vehicles or handling accessories must have enough features and characteristics to
carry UPS’s weight.

The front side wheels of UPS must be locked after positioning properly. The back side wheels are
fixed. Be more careful of sudden movements, especially when batteries are inside of cabinet.
Move the UPS as rarely as possible.

3.1.5 Mains, Load and Battery Connections

Makelsan strictly recommends a distribution board for the UPS outputs. Proper fuses and
breakers must be used in such distribution board. A-B type fuses or magnetic breakers are
recommended if the load is suitable.

3.1.5.1 External Protection

To protect the AC inputs, thermal magnetic breakers or V type breakers must be installed on the
distribution board.

Over current protecting must be installed on mains input distribution board and fuses must be
chosen 135% higher rated than the ones given in the table below. Fuses must be C-type.

Ground leakages flow to the ground through the EMI filters on the input and the output of the
UPS. Makelsan recommends the use of 300mA rated relays for handling leakage currents.

Those relays must also be:
v Resistant to both positive and negative DC pulses,
v And not sensitive to transient currents.

v' Must be sensitive to currents which is average between 0,3-1 A.
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3.1.5.2 Cabling and fuse configuration

Full load input and output currents must be reviewed for proper cabling and fuse selection.

UPS Rated Currents (A)
Rating
(KVA) Input Currents (3P+N) Output Currents (3P+N)
380V 400V 415V 380V 400V 415V
3(()SQ’)A 735 701 673 455 435 417
ig%,\g? 661 631 606 455 435 417
4?8E¥)A 979 934 898 606 580 556
ng?:lé\g? 881 841 808 606 580 556
SC()SgI/)A 1224 1168 1122 758 725 694
Ezg?:lé\g? 1102 1051 1010 758 725 694

Note: The table is calculated by taking the minimum input voltage and the maximum battery
charge current.

It should be noted that with non-linear loads, neutral current may rise up to 1.5 times the phase
current.

Ground cable must be connected directly to ground line and must be kept as short as possible.

Typical ground cable cross sections are 150 mm? for 300 kVA, 190 mm? for 400 kVA and 330
mm2 500 kVA ratings. The length of the cable must not be over 5 meters.

3.1.5.3 Cable connections
All electrical connections of the UPS are made from the front side of the device.

3 POLE-CIRCUIT BREAKERS (SWITCH) ARE USED FOR THE INPUT AND
OUTPUT OF UPS, NEUTRAL LINE MUST NOT BE TERRUPTED.

A INPUT AND BYPASS NEUTRAL IN LINE EQUIPMENT IS UNITE.

INDEPENDENT READING IS SO HIGH LINE POTENTIAL THROUGH OF
NEUTRAL SHOULD BINDING INSTRUMENT.
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3

By -Pass Terminals
4

1. Turn OFF all the distribution board

breakers (both input and output BTN RS
distribution boards) to make sure that the INPUT evpass  "iVass T ouTPuT BATIERY
load and mains are completely 00, s firfin] |rAr AR | N Md

disconnected from any cable.
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2. Connect the ground cable. Unscrew and remove the metal board on the rear side of the
device.

sou

3. Make sure that the circuit breakers are off. The use of these circuit breakers is explained on
the operation section.
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4. Connect the input cables.

Rto INPUT L1,
Sto INPUT L2,
T to INPUT L3,
N (Neutral) to INPUT N.
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5. Check the phase sequence.

6. Repeat steps 4-5 for output cables.

7. Replace the rear board and tighten the screws

Use the cable clips to stabilize the cables when the connections are done.

MAKE SURE THAT THE LOADS ARE ISOLATED FROM THE UPS OUTPUT iF
THEY ARE NOT READY TO BE CONNECTED.

MAKE SURE THAT THE CABLES ARE CONNECTED PROPERLY BEFORE UPS IS
STARTED. ADDITIONALY, CHECK IF THERE IS GALVANIC ISOLATION
TRANSFORMERS AT INPUT OF UPS AND CONSIDER THE LOCAL DIRECTIONS.

CHECK THE GROUNDING BEFORE STARTING THE UPS. WRONG WORKS OR
GROUNDING ON UPS OR OTHER DEVICES OF INSTALLATON MAY BE
HAZARDOUS. WRONG WORKS AND GROUNDING MAY DAMAGE UPS AND
ANOTHER SYSTEM ON THE INSTALLATION.

>
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3.1.5.4 Battery connections

You can find explanations about installation procedures and connections of internal and external
batteries in this section.

3.1.5.4.1 External Battery Installation Procedure and Connection
You can find details about how to configure external batteries above under “External Batteries

Configuration” title.
The information about connection of external batteries and UPS is given in this section.

AVOID SHORT CIRCUITING BATTERIES . SHORT CIRCUIT THE BATTERIES
CAN DAMAGE YOU AND YOUR ENVIRONMENT!

BATTERY TERMINAL MAY RISE UP TO 450 VDC!

1. Switch “CB4”breaker OFF on UPS.

2. If there is breaker on battery cabinet, Switch it “OFF”.
3. Remove the fuse on battery cabinet.

4. Remove battery fuse on UPS.

A —'k' &

WA /

5. Make sure of serial and parallel connections of external battery packs are correct.

6. Connect the cable to terminals of two neutral "N ( battery neutral)", one "+Battery" and one
"- Battery" respectively.

7. Connect four cables that come from UPS to terminals on battery cabinet or in battery room
according to external battery connection diagram below. As follows:

» N(UPS) & Positive Battery Group "-" terminal

» N(UPS) & Negative Battery Group "+" terminal
» “+ BATTERY” <------> Positive Battery Group “+“ Terminal
» “ -BATTERY” &-----> Negative Battery Group "-" Terminal

8. Make sure that the polarities are connected correctly by checking battery connections for the

last time.

9. Replace battery fuse on UPS.

10. Replace battery fuse on battery cabinet.
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11. If there is breaker on battery cabinet, switch it “ON”.

INSTALLATION

12. Check if there is appropriate battery voltages to the battery input terminals by proper

measuring device.

External battery cable selection is determined by application. Fuses which are recommended for
UPS and battery cabinet are given. To connect to these type fuses, the lowest diameter cables are
suggested. Please, refer to standard called EN 50525-2-31(VDE 0100-430) in this subject. The
selection should be such that the cable will allow at most 0.5 Vdc decreasing.

"External Battery Temperature Measurement Kit" is used for optimization according to battery
temperatures, batteries use is optimized according to temperature.

The external battery connection diagram is given below.
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3.1.5.5 Control and Communication Cable Connections

MAKELSAN UPS have standard or optional connections of advanced external battery cabinet,
environmental monitoring, control panels and various intelligent monitoring.

Connections on the front side of UPS:

» One RS232 serial communication connection (Standard),
» Two expansion slots (Optional)

Connections on the top side of UPS:

» One parallel port (Standard)

3.2 Parallel Installation

The product which you have bought can be operated in parallel; however, this feature is offered
as an option. Please contact your dealer for parallel operation.

A PARALLEL APPLICATION SHOULD BE MADE BY AUTHORIZED PERSONAL OF
MAKELSAN!

In case of need for redundancy or more power, HF series can be operated in parallel up to
quantity 8 (eight). A schematic diagram which shows two UPS connected in parallel can be seen
below.
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Input and output of more than one UPS are connected to each other; but definitely each battery
group is different from another, batteries cannot be used in common. The following points
should be considered while placement of UPS in parallel system and their electrical connections
are made:

>

The UPSs which are connected in parallel must be from the same series and must have
the same rated power.

Devices must be running on the same firmware, if not, old firmware must be updated.
Devices must be located as close possible as to each other (max. 6 x 110 cm paralleling
cables.)
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» Each device must have its own ground cable.

» UPS must be connected in parallel on the distribution panel an phases must be
connected correctly.. (U1-U2-...-UN), (V1-V2-...-VN), (W1-W2-...-WN).

» Each UPS must have their own battery set, batteries cannot be used for more than one
device at the same time.

» Power input and output cables from the device to the distribution board must be equal in
length and cross section in order to proceed equal current sharing,.

3.2.1 Parallel Settings

Connect the parallel cable as shown in figure below. Only use the cables provided by Makelsan.

RN
N
SR

\
/
/
/
/
/
/

Parallel Connection Socket

Software settings on the user panel should be made by authorized personnel.
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4 OPERATION

4.1 Operation Procedure

You can find information about circuit breaker, first start-up, types of UPS operation tests,
turning UPS off, EPO and RS232 serial communication system in this section.

4.1.1 Circuit Breakers

There are four circuit breakers on the behind side of the device.

These are used for the AC input, maintenance bypass, output and the battery connections
respectively.

Three-phase AC voltage is applied through CB1 to input of UPS.

AC input voltage will be applied directly to loads through CB2. In this way, maintenance
purposed switching is done properly. If UPS is actived while it is working thanks to auxiliary

short circuit info located in CB2, mains makes the bypass static switches actived. The system will
be switched to maintenance mode smoothly.

A CB3, AC STATIC BYPASS LINE VOLTAGE USED TO APPLY.

External batteries are connected to UPS through CB4.

CBS5 is used as an external bypass switch.

Active Breakers Operation Mode Explanation

CB1, CB3,CB4.CB5 | Normal Mode UPS operates in normal mode.

UPS is overloaded, loads will be transferred to

CB1, CB3,CB4,CB5 | Static Bypass Mode static bypass line temporarily.

UPS is shut down for maintenance, loads will be

CBZ Maintenance Mode fed through mechanical bypass line.
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4.1.2 First start-up

A WAIT FOR AT LEAST 5 SECONDS BETWEEN EACH STEP.

1. Turn all circuit breakers OFF.

2. Push the soft start button (SW1) at least for 10 sec.

OPERATION

3. Turn input circuit breaker (CB1) ON. If there is an external bypass input, put the external
bypass switch (CB5) to position closed circuit (ON)

GM-SD-24 / Publication Date: 31.08.2016 / Revision No: 4/ Revision Date: 02.02.2021
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HF SERIES 300-400-500 KVA OPERATION

4. Start the UPS using the front panel.

Main menu> Control > Password > Start

> Start
Stop
Switch to BYPASS
Switch to UPS
Battery Quick Test

Battery Capacity Test
Stop Battery Test

18/07/2012 16.08:22 |No Alarm
Normal Mode

5. Check the UPS has switched to normal operation mode, via mimic diagram LEDs and LCD
panel.

6. Turn battery circuit braker (CB4) ON.
7. Turn output circuit braker (CB3) ON.
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8. The loads which are connected to UPS can be turned on.

OPERATION

CB3-ON

After all these steps, check that load is fed through inverter static switches via mimic diagram. In
a contrary situation, check UPS total and phase loads. The UPS gives audio alerts in an overload
condition, without feeding critical AC loads.
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4.1.3 UPS Operation Modes Testing

OPERATION

After first start-up check device operation by switching between the operation modes manually.

4.1.3.1 Switching from Online Mode to Battery Mode

Turn CB1 OFF. This action cuts off the mains voltage and the UPS starts operating on battery

mode. Turn CB1 back ON again if everything is ok.
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4.1.3.2 Switching from Online Mode to Static Bypass Mode

Use the front panel to switch the device to static bypass mode. The panel is active in the

following order following the bypass mode.
Main menu> Control > Switch to Bypass

Start
Stop

>Switch to BYPASS
Switch to UPS
Battery Quick Test

Battery Capacity Test
Stop Battery Test

18/07/2012 16.08:22 No Alarm
Normal Mode
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Check the mimic panel to make sure that the device has switched to bypass mode. In this case,
the product was transferred to static bypass mode. Loads received from the network is supplied
with voltage.

NOTE: UPS will not switch to bypass mode if the inverter voltage is out of limits or there is an
overload or over temperature situation.

4.1.3.3 Switching from Static Bypass Mode to Online

Use the front panel to switch the device to online mode. Check the mimic panel to make sure that
the device has switched to online mode.

Main menu > Control > Switch to UPS

Start

Stop

Switch to BYPASS
> Switch to UPS

Battery Quick Test

Battery Capacity Test
Stop Battery Test

18/07/2012 16.08:22 No Alarm
Normal Mode

NOTE: the UPS will not switch to normal mode if the inverter voltage is out of limits, or there is
an over load or over temperature situation.

4.1.3.4 Switching from Online Mode to Maintenance Bypass Mode

WARNING: MAKE SURE THAT THE INVERTER OUTPUT IS SYNCHRONOUS
WITH THE MAINTENANCE BYPASS LINE BEFORE SWITCHING TO
MAINTENANCE BYPASS MODE. OTHERWISE THERE IS A POSSIBILITY OF

CUTTING OFF THE LOAD POWER FOR A SHORT WHILE.

USE THE FRONT PANEL TO SWITCH THE DEVICE TO STATIC BYPASS MODE.
CHECK THE MIMIC PANEL TO MAKE SURE THAT THE DEVICE HAS
SWITCHED TO BYPASS MODE.
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Main menu > Control > Switch to Bypass

Start

Stop

- Switch to BYPASS
Switch to UPS
Battery Quick Test
Battery Capacity Test
Stop Battery Test

> 16.08:22 [No Alarm

1. Turn CB2 ON.
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2. Stop the UPS using the user front panel.

Main menu > Control > Stop

Start

> Stop
Switch to BYPASS
Switch to UPS
Battery Quick Test

Battery Capacity Test
Stop Battery Test

18/07/2012 16.08:22
Narmal Maode

3. Turn CB1,CB5, CB3 and CB4 OFF.
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WARNING:

BEFORE SERVICING. ALSO WAIT FOR AT LEAST 5 MINUTES FOR THE DC
BUS CAPACITORS TO DISCHARGE AFTER POWER OFF. AND THE SERVICE
SHOULD BE COMPLETELY CHECKED IS DRAINED.

c THE UPS MUST BE DISCONNECTED FROM THE MAINS AND BATTERIES

4.1.4 Performing a Complete Shutdown

1. Turn off the loads connected to the device.
2. Use the front panel to turn the device OFF
Main Menu> Control> Password> Stop

Start

> Stop
Switch to BYPASS
Switch to UPS
Battery Quick Test
Battery Capacity Test

Stop Battery Test

18/07/2012 16.08:22 |No Alarm
Normal Mode

3. Check if the the UPS has switched to bypass mode, via mimic diagram LEDs and LCD panel.
4. Turn OFF respectively the output(CB3), battery (CB4), outer battery (CB5) and input (CB1) .

MAKE SURE THAT THERE ARE NO CRITICAL LOADS ON THE UPS OUTPUT
BEFORE PERFORMING A COMPLETE SHUTDOWN.
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4.1.5 EPO(Emergency Power OFF)

By pressing the EPO button, the device respectively turns the rectifier, the booster and the
inverter OFF. If the output breaker turn off option is set, the UPS completely disconnects from
the system.

4.1.6 RS232 Serial Communication Installation and Investigation

HF series has an RS-232 interface which supports SEC and TELNET protocol as standard. This
interface is fully isolated and safe. UPS can be monitored remotely via a computer (PC) or
SNMP by using this protocol. This connection works with all kinds of options.
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EXPLANATIONS OF LOGGING

5 EXPLANATIONS of LOGGING

UPS will beep when any problem is detected. You can see the first information about the
situation on the front monitor panel. This may not be enough most of the time. In this case, you
can see the following warnings by using log screen.

No Event Explanations
1 RS232 Start UPS was started by RS232 communication software.
Command
RS232 St .
2 op UPS was stopped by R$232 communication software.
Command
After the batteries discharge totally, UPS restarted itself automatically after the
3 Auto Restart mean time which adjusted that follows the mains getting back to normal
values.
4 UPS Startup The main board of the UPS is energized.
5 Soft Start Fail UPS could not ramp the DC bus up.
6 Quick Battery Test | Quick battery test has begun.
7 Deep Battery Test | Battery capacity test has begun.
8 Battery Self Test Periodical battery test has begun.
B ies” vol h I ff vol | hile UP
9 End Of Discharge atterlgs voltage has gone below cut off voltage value while UPS was
operating on the battery mode.
" UPS has operated at overload more than time limit adjusted. The Loads will be
10 Overload Timeout .
transferred to bypass line.
11 End of Battery Test Battery test has completed. You can see the all results via front panel status
menu..
12 Batt. Test Aborted Test was aborted manually or by UPS since the criteria was not provided during
battery test.
13 Manuel Switch To | Static switches directions were changed manually to the bypass line via UPS
BYP command menu.
14 No Battery No battery detected.
15 Maint. BYP. Sw. On | Maintenance bypass switch has been activated.
16 Amb$::1:bnor. The ambient temperature is over limit. Check the ventilation of UPS room.
Inverter's temperature is out of limit, in case of 5 degrees more increment
17 Inverter Overtemp. . .
,Load will be transferred to Bypass line.
18 PEC Overtemp. Rectlfler s temperature is out of I|mlt, in case of 5 degrees more increment
,Load will be transferred to Bypass line.
19 STS Overtemp. Static Transfer Switches’ temperatures are out of limits.UPS will be stopped.
.PL1 Cur. N Lo .
20 OUtti;it Cur Short circuit protection is activated for output L1 phase.
Outp.PL2 Cur.
21 u ‘I).imit ur Short circuit protection is activated for output L2 phase.
tp.PL3 Cur.
22 Ou 'I).imif ur Short circuit protection is activated for output L3 phase.
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Bypass voltage value is out of limit while UPS was operating on the bypass

23 Bypass Voltage Bad | mode.UPS will switch to normal mode if temperature and load status are
normal. If not, UPS will stop.
Bypass frequency value is out of limit while UPS was operating on the bypass
24 Bypass Freq. Bad mode.UPS will switch to normal mode if temperature and load status are
normal. If not, UPS will stop.
25 Coil Overtemp Over temperature is observed for UPS’ inverter and rectifier coils.
Inverter voltage is out of limit. Load will be transferred to bypass line ,when
Inverter Voltage . . .
26 Bad inverter voltage gets back to normal values, UPS will switch to normal mode
again.
Output load value is over %105, overloading counter will start to count, If UPS
27 Overload is on normal mode , the charging will be stopped until load value gets back to
normal.
28 Maint. BYP. Sw. Off | Maintenance bypass switch is deactivated.
Ambi Nor.
29 m:_::; or UPS ambient temperature has got back to allowed limit values.
30 Mains Voltage Nor. | Mains voltage is in the limited values , UPS will switch to normal mode.
31 Inverter Nor. Inverter temperature is in the limited values .If load and temperature values
Temp. are normal, UPS will switch to normal mode.
32 PEC Nor. Temp. Rectifier temperatyre |s' in the limited values .If load and temperature values
are normal, UPS will switch to normal mode.
33 Charger Nor. Temp. Che?rger/boos.ter module temperature is in the allowed limits , charging will be
activated again.
34 STS Nor. Temp. Temperature of Static transfer switches is in the allowed limit.
35 Bypaslj;lroltage Bypass voltage is within defined limits.
36 Bypass Freq. Nor. | Bypass frequency is within defined limits.
37 Coil Normal temp. | UPS inverter or rectifier coil temperature has got back to normal values.
38 Invi;';i:nVolt. Inverter voltage is in the limited values , UPS will switch to normal mode.
39 Normal Load Output load is under %100, If charging was OFF, It will be ON .
BYP Thyr.L1 Sh
40 y:: Short UPS has detected short circuit at bypass L1 thyristor.UPS will shut down.
B L2
41 Yp Thyz Short UPS has detected short circuit at bypass L2 thyristor.UPS will shut down.
42 BYP Thyr.L3 Short C | UPS has detected short circuit at bypass L3 thyristor.UPS will shut down.
L1 N . . .
43 UPS ThyE Short UPS has detected short circuit at inverter L1 thyristor.UPS will shut down.
UPS Thyr.L2 Short
44 VE or UPS has detected short circuit at inverter L2 thyristor.UPS will shut down.
UPS Thyr.L3 Short
45 VE or UPS has detected short circuit at inverter L3 thyristor.UPS will shut down.
16 UPS Thyr.L1 Open | UPS has detected that inverter L1 thyristor cannot be activated. Load will be
C. transferred to bypass line.
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EXPLANATIONS OF LOGGING

UPS Thyr.L2 Open

UPS has detected that inverter L2 thyristor cannot be activated. Load will be

47 C. transferred to bypass line.
48 UPS Thyr.L3 Open | UPS has detected that inverter L3 thyristor cannot be activated. Load will be
C. transferred to bypass line.
49 BYP Thyr.L1 Open | UPS has detected that bypass L1 thyristor cannot be activated. Load will be
C. transferred to inverter line.
50 BYP Thyr.L2 Open | UPS has detected that bypass L2 thyristor cannot be activated. Load will be
C. transferred to inverter line.
51 BYP Thyr.L3 Open | UPS has detected that bypass L3 thyristor cannot be activated. Load will be
C. transferred to inverter line.
52 Parl. Phs. Rot. Err. One or more of UPSs which operate in parallel mode do not match in phase
sequence.
53 Battery Start Starting through battery command has been given to UPS .
54 Parl. Start Error One or more of UPSs which operate in parallel mode could not start to operate.
55 Inverter Fault UPS couldn't prepare the inverter voltage.
56 Output Off Static transfer switches all disabled. The loads cannot be energized.
57 Normal Mode .UPS is op.eratlng in the normal mode, load are energized through rectifier —
inverter line.
58 Battery Mode pPS is op.eratlng in the battery mode, load are energized through battery —
inverter line.
59 Bypass Mode UPS is operating in the bypass mode, load are energized through bypass line.
60 Maint. Bypass UPS is operating in the maintenance bypass mode,load are energized through
Mode maintenance bypass line.
61 parallel Mode 2 or mor(? UPS are operating in power sharing mode. Load is fed through UPSs
inverter lines.
62 Test Mode UPS has §W|tched.to battery test mc?de, loads are energized through rectifier-
battery- inverter line as source sharing.
Manual Switch to . . . .
63 UPS Switching to inverter(normal) mode command has been given via front panel.
64 Output Voltage Output voltage is detected during the period of starting UPS .UPS has been
Error stopped.
65 PEC Stop Cmd. Abnormal sityation is detected during the moment of rectifier operating.UPS
has stopped itself.
66 Manuel Start Start command is given via UPS command menu.
Command
M ISt
67 anue? Stop Stop command is given via UPS command menu.
Command
68 UPS Stopped UPS has been stopped.
69 Bypass Problem UPS has switched to bypass mode so many times in a short period,UPS will be
shut down.
70 Parameters Device-related parameters were changed on the service menu
Changed
71 Batteries Changed | Battery replacement date has been changed. Battery statistics will be reset.
72 Load impact The load which cannot be handled by inverter is activated. Loads will be
Transfer transferred to bypass line.
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UPS which is operating in parallel mode has been given a command to change

7 Parallel
3 arallel Command the status of static switches.
7 No P.CAN Bus Slave UPS which is operating in parallel mode can’t reach to master UPS from
Comm. CAN bus. If UPS is operating, will be shut down.
Ext. Start UPS which is operating in parallel mode has been given a command to start up
75
Command by another (master) UPS.
76 Ext. Stop UPS which is operating in parallel mode has been given a command to stop by
Command another (master) UPS.
77 Ext. Switch To BYP. UPS which is operat.lng in parallel mode has been given a command to transfer
the load to bypass line.
78 Ext. Switch To UPS UPS which |§ operatlhg in parallel mode has been given a command to transfer
the load to inverter line.
79 parallel Comm. EE. Slave UPS WhICh is operating in parallel mode has detected a failure of input
current sharing.
80 Inverter OKEY Inverter voItag.e reached needed value after UPS is started up. UPS can feed the
loads through inverter.
81 Batt. Temp. Err. Battery temperature is out of defined limits, batteries can be damaged.
82 EPO key pressed EPO key button is pressed.
33 Battery Low Battery cap.acit.y has decreased below defined “ battery low limit” while UPS
was operating in battery mode.
No P.485 B N . .
84 OCO:; us Parallel RS485 communication between the systems is not available.
85 STS Over Current Over Current in Bypass line.
BYP. Ph Rot. . . .
86 Era\rse ° Reverse phase sequence was detected in mains at the UPS run time.
Output DC . .
87 Volt.Fault Over Inverter DC voltage. Loads will be transferred to the bypass line.
h fsl PS’ i PSi
38 Output Offset Err. One or more phase of slave UPS’ output is not connected to master UPS in
Parallel systems.
89 Battery Temp. Nor. | Battery temperature is normal.
PFCP
90 C Pbus Positive DC Bus overvoltage.
OverVoltage
PFC Nbus
1 N ive DCB I
9 OverVoltage egative DC Bus overvoltage
PFC PhL1
92 Short circuit protection is activated for rectifier L1 phase.
OverCurrent
PFC PhL2
93 Short circuit protection is activated for rectifier L2 phase.
OverCurrent
L
94 PFC PhL3 Short circuit protection is activated for rectifier L3 phase.
OverCurrent
95 single Stop Command to stop itself has been given to UPS which is operating in parallel
mode separately from parallel system.
96 Master Changed UPS became master device in parallel system.
97 Par.Bus ID Collision | ID value of one or more UPS is the same as each other in parallel system.
98 Stop All Units Stop all units command was given via front panel.
99 Pwr. Supply Fault | The error signal is detected on UPS through power source circuit debugger.
100 Generator Mode Signal is detected from "generator mode input" of dry contact board. UPS will

switch to "generator mode".
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6 Table of Technical Specifications

Technical Specifications

Power

300kVA | 300kVA | 400kVA | 400kVA 500kVA 500kVA

PF

1 0,9 1 0,9 1 0,9

Active Power

300kW | 270kW | 400kW | 360kW 500kwW 450kW

Input

Input Voltage Range

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

Input Power Factor

At Full Load > 0,99

Input Frequency Range

45-65 Hz (Selectable)

Rectifier

IGBT Rectifier

Total Harmonic Distortion
(THDI)

<%4

Output

Output Voltage Range

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

Recovery

At 0% - 100% - 0% load, maximum output tolerance %5, %1 Back
to band <40ms.

Efficiency

Up to %93

Output Frequency Range

50Hz £0,5% synchronous with the network,
50Hz + 0,2% Battery Mode

Output THD (THDv)

Linear Load <%?2

Non-Linear Load <%6

Crest Factor (CF)

3:1

Overload Capacity

At %125 load 10 min. , at %150 load 1 min.

Protections

The input voltage is out of tolerance, input frequency is out of
tolerance, input phase failure, output voltage is out of tolerance,
output frequency is out of tolerance, output phase failure, DC
component that can occur at the output voltage, Overload that will
occur at the output (out of the periods specified), Overheating that
will cause failure related to over temperature, high voltage which
will occur at DC Bus voltage, low voltage which will occur at DC
Bus voltage, short circuit at the output.
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Battery
Quantity (12Vv DC VRLA) 62 ( 2 group of 31 Ah independent battery)
Charge Value (C) Nominal 0,1 C, adjustable

Battery Power

12,5% of the device power

Communication

Communication Port

RS232 Standard, RS485 and SNMP Adapter option

Dry Contact Optional

Protocol SEC, TELNET
Certificates

Quality 1ISO 9001

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

General

Running Temperature

For UPS 0 °C ~40 °C For Battery 0 ~ 25 °C)

Storage Temperature

For UPS -15 °C ~ 45 °C For Batteries-10 ~ 60°C)

Protection Class

IP20

Chassis Anti-Static Paint Protection
Humidity 0-95 %
Power correction factor : PF 1: 0 — 1000 mt
Altitude PF 0,92: 1000 — 2000 mt
PF 0,84: 2000 - 3000 mt
Alerts 500Event Log. (Optional Status Record)

Parallel Operation

Parallel power increase up to 8 pcs.

EPO (Emergency Power Off)

Standard

Isolation Transformer

Optional

Net Weight t (kg)

625 625 625

Dimensions (W x D x Hymm

1200mm x 800mm x 1854mm
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7 CONTACT INFORMATIONS

(Aytemiz
MAKELSAN

Uninterruptible Power Supplies/Generator
www.makelsan.com.tr

Headquarter: IDOSB, Alsancak Sk. No:8/A, I-5 Ozel Parsel 34956 Tuzla, [stanbul, Turkey
Phone :4+90 216 428 65 80

Fax :+90 216 327 51 64

E-mail : makelsan@makelsan.com.tr
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