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Kilavuz Hakkinda

Bu kilavuz, 300-500 kVA Modiiler model cihaz kullanicilar i¢in hazirlanmistir.
Yardimci kilavuzlar

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

Giincellemeler

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

Sevkiyat

Tasima aracinin ya da tutamaglarinin cihazin agirligini tasiyacak karakterde ve yeterlilikte
olmasi gerekmektedir.

AGIR YUKLERI YARDIMSIZ KALDIRMAYINIZ!

1 Kisi <18 kg (<40 1b)

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

3 Kisi 32-55kg (70-120 1b)
Tasima arag/ekipmanlari >55 kg (>1201b)

DOO



http://www.makelsan.com.tr/
http://www.makelsan.com.tr/

1 GUVENLIK VE UYARILAR

1.1 Uyarilar

Cihazin kurulumu yapilmadan 6nce bu kilavuz mutlaka okunmali ve anlasilmalidir. Kurulum ve
ilk baslatma sadece MAKELSAN yetkili personeli tarafindan yapilabilir.

Yetkisiz kisiler tarafindan kurulum ve baslatma yapilmasi ciddi yaralanmalara yol agabilir
ve/veya 6llimle sonuclanabilir.

Cihaz, sabit konumlu uygulamalarda siirekli dikey kullanilacak sekilde tasarlanmistir.
A CiHAZ TOPRAK BAGLANTISI iLE KULLANILMALIDIR.

Sebekeyi baglamadan 6nce toprak baglantisini yapin.

Toprak kacak akimlar1 0,4 A’e kadar ytikselebilir

Servis-bakim

Biitlin servis ve bakim islemleri cihazin icinde yapilir. Parcalar sadece egitimli personel

tarafindan bakim ve degistirmeye tabi tutulabilir.

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

c KURULUMDAN IiTiBAREN YILDA EN AZ BiR DEFA YETKILI TEKNIK

Cihaz yakininda yangin séndiirme ekipmani bulundurulmalidir.

1.2 Acgiklik ve Ulasim

Acikhik

300-500 kVA Modiler Model Cihaz, yanlarda herhangi bir hava giris ya da cikis 1zgarasi yoktur. Tiim
hava dnden alinir, arka taraftaki 1zgara iizerinden atilir. Cihazin 6niinden ve arkasindan en az 1 metre

bosluk birakilmalidir. Bu belirtilen sinirlar icinde daimi ya da gecici kullanim olmamalidir. Cihazin
performansi azalacaktir.



Ulasim

300-500 kVA urunlerimizde operator cihaza on ve arka kisimdan ulasir. Dolayisiyla operator
icin yeterli bir alan birakilmalidir. Cihazin yan taraflarinda herhangi bir sinirlama yoktur.

1.3 Depolama

Cihazin depolama kosullar1 ve siiresi cihazin beklenen 6mdtir siiresinin karsilamasi icin 6nem arz
etmektedir. Standart dis1 uygulamalarda cihaz arizalanabilir veya beklenen émiir siiresini
karsilamayabilir. Cihazin uzun siireli depolandigi durumlarda kondansatérlerin yapilarinda
bozulma meydana gelmektedir. Bu durumun 6ntine gecmek ve cihazin garanti kapsami disinda
kalmamasi icin ideal ortam kosullarinda 6 ay, ideal olmayan ortam kosullarinda ise 3 aylik
araliklar ile enerji minimum 2 saat ¢alistirilmasi gerekir. Cihaza yukarida belirtilen talimatlarin
uygulanmamasi durumunda yasanan problemler garanti kapsamina alinamamaktadir.

ideal Gmm Kosilar

Ortam sicaklig1 ve bagil nem (TS EN 62040-3 / md. 4.2.1.2/4.2.2.1) Bu standardla uyumlu FC
donanimi asagidaki minimum cevre sartlar1 degerlerinde bir bina icinde yerlesik
calistirilabilmeli ve kendi normal sevk konteyneri icinde bir ticari veya basinglandirilmis ucakla
veya kamyonla tasinabilmelidir: sicaklik - 25 °C ile +55 °C; bagil nem % 20 ile % 95
(yogusmasiz).

UPS asagidaki minimum ¢evre sartlari1 degerlerinde ¢alisirken beyan sartlarinda performans
gostermektedir. Sicaklik 0 °C ile +40 °C; bagil nem % 20 ile % 80.

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

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

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

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

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



1.4 Sevkiyat

Tasima aracinin ya da tutmaglarin Cihazin agirligini tasiyacak karakterde ve yeterlilikte olmasi
gerekmektedir.

Cihaz1 miimkin oldugunca az hareket ettiriniz.
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2.2 On Gériiniis

EPO (Emergency Power OFF)

Ekran

Start Buton

AIWIN|F

Stop Buton




2.3 Arka Goriiniis

/
§

Evirici IGBT Sicak Hava Cikisl

Evirici Sok Bobin Sicak Hava Cikisi
Dogrultucu Sok Bobin Sicak Hava Cikisi
Dogrultucu IGBT Sicak Hava Cikisi

HIWIN |-




2.4 On I¢ Gériiniis

Opsiyon Slotlari

Paralel Port

1

2

3 Giris / Cikis Terminalleri
4 Modiil Paralel Port
5

6

7

Evirici IGBT Hava Girisi
Dogrultucu IGBT Hava Girisi

‘ Yazilim Yikleme Kapagi
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Genel Bilgi
Modiiler Model cihazlarin ¢alisma topolojisi asagidaki sekilden anlasilabilir.

ELEKTRIKSEL TOPOLOJISI

K1 K2
= | = | .

KGK’ ya enerji giris terminalleri aracihg ile girer. Start diigmesine basilarak veya On Panelden
cihaz calistiritlir. DC Dogrultucu, AC sebeke enerjisini DC voltaja ¢evirir. DC enerji, evirici
kullanilarak AC voltaja cevrilir. Bu voltaj yiiksek Kkalitededir. Uretilen AC enerji, Evirici
kontaktoriinden yiiklere uygulanir.

2.4.1 Calisma Modlan
Modiiler Model cihazlar On-Line Modda ¢alismaktadir.
2.4.1.1 Normal (Online) Mod

Bu modda cihaz ytike enerjiyi evirici tizerinden verir. Dogrultucu iinitesi enerjiyi AC sebekeden
alir.

2.5 Kullanici Paneli

Kullanic1 paneli kontrol butonlar1 ve TFT 7” panelden olusur. Cihaz bu panelden ve butonlarla
kontrol edilebilir.

STOP

1 | Baslatma Butonu

2 | Durdurma Butonu

3 | Acil durdurma Butonu (EPO)

4 | TFT 7” Dokunmatik Panel




2.7 Meniui Akis Diyagrami

'/’_ ANA EERAN ‘\\

Uretici - Cihaz Ismi
Tarih - Saat

Girig/ Cikag Bilgileri
DC Bara Voltajt

Yiik Durumm

Cihaz Durumu

Ana Meni Sekmeleri

.

KONTROLLER
PCS'yvi Cahstir
PCS'yviDurdur

_ Girig/ Cilas
Gerilim

Frelans

:} Giig

FF

. Alarm Listesi |

FCU
Evirici [n)
Dogrultuon (n)

o,
CIKIS
Cikas
Gerili
Alm
Giig (5]
Yiik [04)

[— | Toplam

Frekans
Giig (F)

Giig (5]

Giig (Q)
PF

- vDC(+)
VREL-)

voel-)

"/{- AYARLAR -\
ol

Ekran Parlakhg
Tarih & Saat

Alarm Sesi

Otomatik Baslatma
Sistem Bilgisi

Cikis Ayam

Servis Menisi

Loglam Al

;!

HAYITLAR
Olay Numarasj
Tarihi

Saati

Kaymak

Olay

Kodu

Talep Kayrtlam
\\F CD Aktivasyonu _/.l

o

GIRI
Girig
Gerilim
Alkim
Giig ()
Toplam
Frekans
Giig (F)
Giig (5]
PF
VDC [+)

v Ambdama ;
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2.7.1 Ana Ekran

On panel agildiginda ilk olarak agilis ekrani gériintiilenir. Uretici-Model Ismi, Tarih- Saat, Giris/Cikis
Voltaji, Frekansi ve Giicii, Cihaz Durumu, Aktif Alarmlar ve Ana Menii Bagliklar1 buradan goriilebilir bes
dakika boyunca hig¢bir tusa basilmazsa sistem acilis ekranina doner.

Kontroller

Ana Ekran

Olgtimler

Ayarlar Kayitlar

—/o—,\/

b

Lo o

BN\

Kalkis:
Su an:

Vsync:
Fsync:
Veikis

(Vaiis lqiis  Sqis

( | | J
P =
{ J

\larm Yok
OFF (Standalone)

lokis  Seikas

[Standart (VS)

2.7.2 Olgiimler

Durum: Bekliyor

MASTER_YOK|

Ana Ekran Olgumler Kontroller Ayarlar Kayitlar
. N E
o—| o—
=|»» |/

Vgiris  lgiris  Sqiis  Veikis  loikis  Seikis Yuk
o JJu J
e b ) )]

I JC 0 JC L)

Standart (VS) Durum: Bekliyor MASTER_YOK]

Bu boliimde, cihazin calisma durumu ve elektriksel parametrelerine iliskin anlik 6l¢iim
degerleri gortintiilenir. Sistem tarafindan oél¢tilen gerilim, akim, frekans ve benzeri degerler
bu menii tizerinden takip edilebilir.

2.7.2.1 Ozet

Ozet sekmesi

altinda Giris/Cikis

Ozet

Alarm Listesi

bilgileri ve Genel Alarm listesi yer almaktadir.

2.7.2.2 Giris

Giris sekmesi altinda faz basina giris
gerilim ve akimlari, Frekansi, Gili¢ Faktord,
Aktif ve Goriiniir giicii, DC Bara Voltaji

Girig

Gerilim | Frekans Toplams PF
Cikis

Gerilim | Frekans |Toplam S PF

Tortam ﬁ

Alarm Yok

goriintiilenir.

Girig

Gerilim Akim Girig S
A X
c —
g

Toplam
Frekans | GirigP | GiisS | PF | Vde+ | Vdc-
[ \ { { |
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2.7.2.3 Cikis

Cikis sekmesi altinda faz basina ¢ikis

gerilim ve akimlari, yiizde olarak yiik durumu, Cikis
.. S~ . e - Gerilim | Akm | Gikig S Yuk
frekansi, gii¢ faktorii aktif ve gorintr giicti, DC A
bara voltaji goriintiilenir. ic
Toplam
Frekans | ClusP | GikisS | GlkisQ | PF [ Vde+ | Vde

\ | | \ l l

2.7.2.4 PCD

PCU Sekmesinde Evirici ve Dogrultucu
modiillerin mevcut durumlari gorintiilenir.

Herhangi bir modiil iizerine tiklanarak
o modiiliin detayll olarak akim, gerilim,
frekans ve sicakliklar1 goriintiilenir.

Ozet Ging Gy PCD
Degramacn 1 Adaim Yok [ Alsrm Yor
Geriln Ak Duge P Doge & Yk | Swab Oerden Absen Evie P (Evi.S | Yib | Seak
R 0BV | 29A | TKVA | JxW | 23% @ &C N ey 294 7KXW | JxvA | 23% | aXC
8 0wy J0A TEVA | IxwW 23N 4C B v BOA TEW  TaVA | 2% 43C
€ 100V | 28A | KVA | exw | 22% | ¢ € wov A oxw [exva | 22% | wC
Yop i 2oxw [Wgee 241V Top ' 200w [V | 240V
Top O OKVA: Varshess 1.1 Tep O MvA.y..‘-".. 1.4
Kayftiae Faahin 555 Comamt 0 Kayer | Fanhin 6% Cowmatl 0
Tortam 26C L) 1 Tomam < | D 1

o

Teap. 35C PRESR Tep =C PSR o
. y 5
<Ger Vi 50 Vil 90

IVdeN | o0 £ o | Vel 390
Sebeke
UP,F,I, UL Her fazin frekansi, akumive gerilimi (faz-nétr)
5P Her fazin goriiniir giicli ve aktif glicii
Cikig
UP,F,I1, UL Her fazin frekans, akamive gerilimi (faz-nédtr)
S P Her fazin goriiniir giici ve aktif giicii
L Her fazin yiizde cinsinden yiikii
Sicakhik
°C,°C°C°C°C Dogrultucu, evirici, ortam ve sargl sicakliklar
Evirici
uLP Her fazin gerilimi (faz-notr), alami ve aktif
Alarmlar giicleri
Alarmlar
Cihaz Bilgisi Aktif Cihaz alarmlan
KVA,V/Hz Evirici, dogrultucu, CPLD, &n panel yazihim versiyonu

Cihaz seri numarasi
Cihaz goriiniir giiciine, anma cikig voltajina (faz-nétr), anma
cikis frekansina
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2.7.3 Kontroller

‘PCS’yi Calistir’ ile cihaz ¢alistirilir.
‘PCS’yi Durdur’ ile cihaz durdurulur.

2.7.4 Ayarlar

Asagidaki ayarlar ayar mentistinden
yapilabilir.

Dil
Mendi dilini ayarlayin.

Ekran Parlakligt

Farkli c¢evre kosullarinda ekranin
gorintrliigiinii arttirmak icin parlaklik ayarini
degistirin.

Tarih & Saat
Tarihi ve Saati ayarladiktan sonra
Onayla butonuna basiniz.

Olgtimler Kontroller Ayarlar Kayitiar

PCS'yi Calistir

Olgtimler I Kontroller Ayarlar Kayitlar
Dil | Otomatik Baslatma | Loglan Al |
Ekran Parlakhg! ’ Sistem Bilgisi | Talep Kayitlar |
Tarih & Saat | Cikis Ayarlan | PCD Aktivasyonu |
Alarm Sesi | Servis Mentsu |

Olgiimler

Kontroller Ayarlar Kayitlar

Olgtimler

x|

Dili Seginiz

Turkge ~

Kontroller Ayarlar Kayitlar

Ekran Parlakligi

Olgtimler Kontroller Ayarlar Kayitlar
Tarih & Saat ﬁ
07 Agustos 2053 00 : 53 . 53
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Alarm Sesi

Sesli uyar1 ses seviyesi ayarlarini
degistirin.
Otomatik Baslatma

Her kapanmada 1-300 sn. araliginda
girilen siirede yeniden baslar. ‘0’ secili ise

Otomatik yeniden baslatma kapalidir.

Sistem Bilgisi
Calistig1 stire ve bu siiredeki toplam
enerji miktarin1 kaydetmektedir.

Cikis Ayart

Cikis gerilimi ve frekansi ayarlanabilir.

Ana Ekran Olgtimler Kontroller

Alarm Sesi

18.04.2022 17:06.52

Ayarlar

Kontroller

Olgmler

Ayarlar

Kayitlar

Otomatik yeniden baslatma

Baglama gecikmesi:

Ana Ekran Olgumler Kontroller

Sistem Bilgisi

Master Version
HMI Version | 5.1.00
|| Modbus Baud

Calisma Ayarlan

sn. (1-300sn.)

Iptal

Ayarlar

X

Kayitlar
< Geri

statistikler

Direction |Toplam Enerji

[

Cihaz ID'si
Paralel Mod
Calsma Modu
Sync (Default)
Sync (Current)

| Calisma Siiresi

Akim Sinirlama

Olgtimler Kontroller Ayarlar Kayitlar
Cikis Ayarlan X
Gerilim (Vpp) Frekans (Hz) .l
440
0.0 400

Aktif Gag (P, kW)
- 10k +10k

- 10k

k| 00 1k
-0.4k +0.4K -0.1k

60.0
0.0
50.0
380

Reaktif Giig (Q, kVAr)

0.0

+ 10k

0.1k Kaydet




Servis Mentsiu
Servis meniisii sifre korumalidir.

Sadece yetkilisi tarafindan ulasilabilir.

Olgumler Kontroller Ayarlar Kayitlar
Servis sifresini giriniz ﬁ
W
Adres Atama
Cihaza  haberlesme  icin  adres
atanmasim  saglar. Ozellikle birden fazla

modiliin bulundugu sistemlerde her modiliin
dogru sekilde tanimlanmasi icin kullanilir.

Master Ayarlari
Sistemdeki ana (Master) ve bagh
(Slave) cihazlarin ¢alisma iliskisini ve

haberlesme yapisini belirler.

Akim Sinirlama Ayarlari

Cihazin akim smirlarinin ve akim

koruma kriterlerinin ayarlanmasini saglar.

Olgumler

Ayarlar Kayitlar

Olgumler

Servis Meni (Admin) X

Adres Atama
Master Ayarlar
Akim Sinirlama Ayarlar
Droop Ayarlan

Kontroller

Kabin Ayarlan
Secenekler
Kalibrasyon

EEPROM Reset

Ayarlar

Modul

Adres Atama

Dogrultucu  ~

Olgtimler

Ayarlar Kayitlar

Paralel Modu

Master Ayarlan

Calisma Modu

Senkronizasyon (Varsyin)

|

Adres

S

-1

-10

Onayla

Olgamler

|

- -

Ayarlar Kayitlar

Akim Sinirlama Ayarlan X

%V Rms Dusus Tolerans

0

+1

+10 I

V Rms Dusus Saniye
-1 -0.1 0.0 +0.1 +1 ‘

:

Akim Sinin Saniye

-0.1

0.0 +0.1  #1 |

Asin Yik Gerilim Dususa Saniye
-1 -0.1 0.0

:

+0.1 +1 ‘

Akim Sinin (%Gug)

-1

0

+1

+10

Kaydet
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Droop Ayarlari

Yiikiin cihazlar arasinda dengeli sekilde
paylasilmasi i¢in gerilim ve frekansla ilgili
droop parametreleri ayarlanir.

Kabin Ayarlari
Sistemde bulunan PCD'lerin (gii¢
modiillerinin) sayisinin ve minimum c¢alismasi
gereken PCD sayisinin belirlenmesini saglar.

Secenekler

Cihazin cesitli fonksiyonlarinin
etkinlestirilip devre dis1 birakilmasini saglar.

Gerilim Kalibrasyonu

Cihazin ol¢tiigli gerilim degerlerinin
gercek degerlerle uyumlu hale getirilmesi icin
gerilim 6l¢tim kalibrasyonu yapilmasini saglar.

Olgimler Kontroller Ayarlar Kayitiar

Droop Ayarlar

X
Kp Val. - [ 0000 +| Kq Val. - [ 0000 +|
V_lowTol% = 000 [#]  V_HighTol% [ =[ 000 ||
FlowTol% [ -=[ 000 %] FHghTol% [ -[ 000 _*|

vir. Emp. ET0]ENNGNERIEG Vi R m0) Adp. Droop 10 EETNINGN B0 A oo Limic

Adp. vir. €[ FORIONGN FOR| A vir. Lim.
off  [BHJIBIEEE A Vi Fact
Vmin@90kW,0kVAr | [Max Voltage Range: | |

Vmin@90kW,90kVAr | [Max Freq. Range: | |

Olgtimler Kontroller Ayarlar Kayitlar

Kabin Ayarlan ﬂ

PCD sayisi Min PCD sayisi

ooE e

Olgtimler Kontroller Ayarlar Kayitlar

Segenekler

End. Isi Kapatmasi ‘/ Otomatik Voltaj Senkronizasyonu OFF

Soft Kp OFF Cikis Voltaji Senkron Degilken Calisabilir OFF
Detayli Log OFF Cikis Voltajina Otomatik Katl (Akim Modu) OFF
Voltaj Ayarla [ @
Frekans Ayarla l
Calisma Modu |0 Aktif OFF

Kaydet

Olguimler Kontroller Ayarlar Kayitlar

Gerilim Kalibrasyonu X

Kalibre Et =~ Reset 0.0 0.0 0.0
0.0 0.0 0.0
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EEPROM Reset
Cihazin EEPROM belleginde kayith olan Oltmier’ | Kontroller 7|  Ayarlar
ayar ve parametrelerin sifirlanmasini saglar. EE—

Adr

DIKKAT
Mas{ EEPROM Resetlenecek Onayliyor musunuz?
EVET | HAYIR |
Akim Sin
Droop Ayarlari EEPROM Reset

PCD Aktivasyonu

Sistemde kullanilacak PCD'lerin etkinlestirilmesini saglar.
I1gili PCD kutucuklari isaretlenerek aktif hale getirilir Olcumier | Kontroller Ayariar

PCD Aktivasyonu

PCD1| PCD2 | PCD3 ‘ PCD4 | PCD5 | PCD6 | PCD7 | PCD8

PCDQ| PCDm‘ PCD11‘ PCD12| PCD131 PCD14‘ PCD 15| PCD 16

[Min. PCD Quantity: | | Kaydet

2.7.5 Kayitlar

Sistemin olay kaydi bu sekme altinda Olcamler | Kontroller Kaytiar
bulunmaktadir. Son 2000 olay goriintiilenir.
Num. Date Time Source |Code! Description
ANV AN
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3 KURULUM

3.1 Tek Modiil Kurulumu

Bu boéliimde cihazi ¢alistirmadan 6nce uymaniz gereken uyarilar ve yapmaniz gereken kontroller
belirtilmektedir. Ayrica cihazin konumlandirilmasi, kabinlerin tasima sekli ve baglantilar1 ile
ilgili dikkat edilmesi gereken hususlara dair bilgileri bulabilirsiniz.

3.1.1 Uyarnilar

KURULMALIDIR. YETKILIi PERSONELIN KURULUM YAPMADIGI
CIHAZI CALISTIRMANIZ CIiHAZINIZI GARANTI KAPSAMI DISINA
CIKARACAKTIR.

A CIHAZLAR  MAKELSAN ONAYLI PERSONELI  TARAFINDAN

Temaslardan kaynaklanacak elektriksel arklardan gozler korunacak sekilde tedbirler
alinmahdir.

ESD korumali lastik eldivenler kullanilmalhdir.

Operator calisma oncesi yiizik, saat vb. tehlike yaratabilecek aparatlari ¢cikarmalidir.

Uriin, girisinde ii¢ faz ve dért kablolu (+toprak) bir beslemeye ihtiya¢ duyar. Bu beslemenin tipi
IEC60364-3’e uygundur. IT AC gii¢ dagitimi kullanilacak ise dort kutuplu devre kesici
kullanilmalidir. Konunun detay1 IEC60364-3 adl standartta daha detayh agiklanmistir.

3.1.2 Devreye Alma Oncesi ilk Kontrol

Cihazin devreye alma dncesi asagidaki kontroller yapilmalidir. Bunlar, iirtintin dogru olarak
calistirllmasindaki ilk ve 6nemli adimlardir.

» Cihaz, aksesuar, i¢ ve dis yapisinda tasima ya da nakliye esnasinda zarar gorip
gormedigini mutlaka kontrol ediniz. Herhangi bir hasar var ise teslim almadan rapor
ediniz.

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

3.1.3 Konumlandirma

Cihaz kapali alan kullanim i¢in tasarlanmistir; cihazinizi temiz, nem ve sicaklik degerleri
belirlenen araliklara uygun, hava akisi bulunan alanlara yerlestirilmesi gerekmektedir.

3.1.3.1 Cihazin Konumlandirilmasi

Temiz ve serin hava cihazin 6n tarafindan girer ve arka fan aracilig ile ¢ikar. Hava giris ve ¢ikis
noktalar1 asla kapatilmamalidir. Su vb. sivi temasi riskinden wuzak olan bir yere
konumlandirilmaldir.
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Ortam c¢ok tozlu ise opsiyonel olarak saglanan filtrelerden kullanilmalidir. Bu filtrelerin
kullanimy, ilgili talimata gore yapilacaktir.

Kullandiginiz Cihazin ¢alisma performanslarini maksimum seviyede kullanabilmeniz agisindan
bulunduklar1 ortamda asagidaki tabloda verilen degerlerde sogutma sistemleri bulundurulmasi
gerekmektedir.

Cihaz Sogutma icin | %100 Képrii Yiikii (Non-lineer) icin
BTU/h tahmini BTU/h degeri
300 KVA 46064 55277
500 KVA 76773 92128

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

3.1.4 Harici Korumalar

AC girisleri korumak icin termik manyetik salter veya V-otomatlar panoya mistakil olarak
takilmalidir. Burada yapilan kablo kesitleri ve sigorta degerleri uzman bir kisi tarafindan
belirlenmis ve baglantisi1 yapilmis olmalidir.

Giris ana sebeke panosunda asir1 akim korumasi bulunmalidir. Bu koruma cihazin 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) olmalidir.
Toprak kacaklar1 cihazin giris ve cikisindaki EMI bastirma devreleri araciligl ile topraga akar.
MAKELSAN burada 300 mA’ in lizerinde bir kacak akim rolesi 6nerir.

Cihazin girisine takilan kacak akim roéleleri;
» Her iki yonlii DC darbelere duyarls,

» Ani gecisli akimlara duyarsiz,
» 0,3-1 amper arasi ortalama akimlara duyarl olmalidir.
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3.1.4.1 Kablo ve Sigorta Secimi

Kablo tasarimlar1 burada bahsi gegcen akim ve voltajlara uygun olmalidir; ayrica bu konudaki
yerel yonergeler de dikkate alinmalidir.

Nominal Akimlar (A)

Cihaz Giicii | Tam Yiik Altinda | Tam Yiik Altinda
(kVA) Giris Akimlan Cikis Akimlar:

230V | 240V | 255V | 230V | 240V | 255V

300kVA | 484 | 465 | 437 | 435 | 417 | 393

500kVA | 806 | 774 | 728 | 725 | 695 | 654

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

Topraklama kablosu dogrudan toprak hattina baglanmali ve miimkiin oldugunca kisa
tutulmalidir. Kabloyu uygun kesitte kullanmaniz dnerilir. Kablonun uzunlugu 5 metreden fazla
olmamalidir.

3.1.4.2 Kablolarin Baglanmasi

Giris ve ¢ikis baglantilar1 opsiyonel olarak cihazin tistiinden veya altindan yapilabilir.
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1 Giris Terminalleri

2 Cikis Terminalleri

Elektriksel baglantilar i¢in asagidaki adimlari takip ediniz:

1. Dagitim panolarindaki biitiin anahtarlari acik devre (OFF) konumuna alarak ytiklerin ve
sebekenin kablolardan izole olduguna emin olunuz

2. Toprak kablosunu baglayin.

3. Giris ve Cikis kablolarini baglayin;
» R fazin giris L1’e,
» S fazini giris L2'ye,
» T fazin giris L3,

4. Faz sirasini kontrol edin.

6. 3. ve 4. adimlar ¢ikis baglantilari i¢in tekrarlayin.

Baglantilar yapildiktan sonra kablo tutuculari kullanarak kablolari sabitleyin.
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HAZIRLANAN CIiHAZ CIKISINDAKI YUKLER HENUZ BAGLANMAYA
HAZIR DURUMDA DEGIL iSE BAGLANTI ESNASINDA YUKLERIN iZOLE
OLDUGUNA DIiKKAT EDINiZ.

PANOLARDAKI UYARILARA UYGUN YAPILDIGINDAN EMiN OLUNUZ.
AYRICA CiHAZ GIRIiSINDE iZOLE TRAFO OLUP OLMADIGINI
KONTROL EDINiZ VE YEREL YONERGELERI DiKKATE ALINIZ.

TOPRAKLAMANIN DOGRU YAPILDIGINDAN EMIiN OLUNUZ. YAPILAN
YANLIS iSLEMLER VE TOPRAKLAMA CiHAZ VE TESISATTAKI DiGER
SISTEMLERE ZARAR VEREBILIR.

: CiIHAZI BASLATMADAN ONCE KABLO BAGLANTILARININ

3.1.4.3 Kontrol ve iletisim Kablo Baglantilari

Makelsan Modiiler Model iiriinlerinin gelismis cevresel izleme, pano kontrol ve ¢esitli akill
izleme standart ya da opsiyonel baglantilar1 vardir.

3.2 Paralel Kurulum

Almis oldugunuz {iriin paralel ¢alisabilme 6zelligine sahiptir. Paralel ¢calisma 6zelligi igcin
liitfen yetkili saticinizla irtibata geginiz.

PARALEL UYGULAMA MAKELSAN YETKILi PERSONELI TARAFINDAN
YAPILMALIDIR.

Yedekleme veya daha fazla gii¢ ihtiyaci gibi durumlar i¢cin, Modtler model cihazlar 8
taneye kadar paralel calisabilir. iki cihazin paralel baglantig1 prensip semasi asagida
verilmistir. Paralel ¢alisma esnasinda birden fazla cihazin girisi ve cikisi birbirine
baglanmaktadir.
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PANO 1A

L] | inall
CJ

| —

GiRiS GUC BESLEMESI

Paralel sistemdeki cihazlarin yerlesimi ve elektriksel baglantilar1 yapilirken asagidaki noktalar
g6z oniinde tutulmahdir.
e Paralel baglanan cihazlar ayni gii¢ ve seride olmalidir.
e (Cihazlar ayni versiyon ve revizyon kodlu yazilim ile ¢alisiyor olmalidir, eski yazilim ile
calisan cihazlar giincellenmelidir.
e (Cihazlar miimkiin oldugunca birbirine yakin yerlestirilmeldir.
e Her cihazin toprak baglantisi farkli olmalidir.
e (Cihazlar dagitim panosu iizerinde paralellenmeli ve fazlari dogru baglanmaldir.
e Esit akim paylasimi icin cihazlarin panoya baglandig: tiim kablolarin uzunlugu esit ve
ayni kesitte olmalidir.

******** Pl
el I

(= \
= |
! % DAGITIM PANOSU o
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4 TEKNIK OZELLIKLER TABLOSU

4.1 Teknik Ozellikler

Teknik Ozellikler

Giig 300kVA 500kVA
PF 0.9
AKtif Giig 270kW 500kW
GIRIS
Giris Voltaj Aralig: 440 VAC +%15 3P + PE
Giris Gii¢ Faktorii Tam ytikte > 0,99
Giris Frekans Aralig: 30-70 Hz (Ayarlanabilir)
Dogrultucu IGBT Dogrultucu
Giris Harmonik Bozunumu <%4
(THDi)
CIKIS
Cikis Gerilimi 440VAC +%1 Statik, +% 3 Dengesiz

0% - 100% - 0% yiikte cikis toleransi en fazla %5, %1 bandina doniis
Toparlanma

<40ms.
Verim %95'e kadar
Cikis Frekans Arahigi 50Hz +0,5%

Cikis Harmonik Bozunumu
(THDv)

Dogrusal Yiik (Lineer)  <%?2

Koprii Yiki(Non-Lineer) <%6

Tepe Faktorii (CF)

3:1

Asin Yiik Kapasitesi

%125 ytikte 10 dakika, %150 ytikte 1 dakika.
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Giris geriliminin toleranslar disina ¢ikmasi, giris frekansinin
toleranslar disina c¢ikmasi, giriste faz kesilmesi, cikis
geriliminin toleranslar disina ¢ikmasi, c¢ikis frekansinin

Korumalar toleranslar disina c¢ikmasi, ¢ikista faz kesilmesi, c¢ikis
geriliminde olusabilecek DC bilesen, Cikista meydana gelecek
asir1 yik (belirlenen siirelerin disinda), Sicaklik kaynakl
arizalanmaya sebep olacak seviyede 1sinma, DC bara
geriliminde olusacak yiiksek gerilim, DC bara geriliminde
olusacak diisiik gerilim, cikista kisa devre.

HABERLESME

Baglanti RS232 Standart, RS485 ve SNMP adaptor opsiyonu

Kuru Kontak Opsiyonel

Protokol SEC, TELNET

SERTIFIKALAR

Kalite ISO 9001

LVD / Giivenlik IEC 62040-1, IEC 60950

EMC IEC 62040-2

GENEL

Calisma Sicakligi 0°C ~40 °C aras1

Depolama Sicakhigi -15°C ~ 40 °C arasi1

Koruma Sinifi IP20

Sase Elektro-Statik Boya Korumali
Nem 0-95%
Gii¢ Diizeltme Faktorii:PF 1: 0 — 1000 mt

Calisma Yiiksekligi PF 0,92: 1000 — 2000 mt

PF 0,84: 2000 - 3000 mt
Olay Kaydi 1500 detayl olay. (Durum Meniisii Kaydedilir)
Paralelleme 8 adede kadar paralel gii¢ artirimi
EPO (EmergencyPowerOff) Standart
izolasyon Trafosu Opsiyonel
Agirlik (kg) 623 1100
Ol¢iiler (GxDxY) 911x810x2010mm 1356x810x2010mm
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5 OLAYLAR ve ACIKLAMALARI

SPC herhangi bir sorun saptadiginda sesli uyar: verecektir. Mimik durum mebranindan duruma
dair ilk bilgileri alabilirsiniz. Bu ¢ogu zaman yeterli olmayabilir. Bu durumda log ekranindan
faydalanarak asagidaki uyarilara ulasabilirsiniz.

Olay Olay Aciklamasi
RS232 Calis.
1 als SPC RS232 haberlesme yazilimi tarafindan ¢alistirilmistir.
Komutu
RS232 Durdur.
2 uraur SPC RS232 haberlesme yazilimi tarafindan durdurulmustur.
Komutu
SPC . .
3 Aalds SPC ana karti enerjilendi.
4 Bara Sarj SPC barasini istenilen degere sarj edemedi
Edilemedi gere san '
5 Asin SPC asir1 yiikte belirlenen zaman limitinden daha fazla kaldi. Yiikler
Yiiklenme sonu | Bypass hattina aktarilacak.
Bakim Byp. Sig.
6 axim Ol\fp '8 | Bakim Bypass anahtar1 devreye alindi.
Ortam Sic. o . e
7 Anormal SPC ¢alisma ortam sicakligi izin verilen limitlerin disina ¢ikt1.
3 Evirici Asir1 Evirici sicaklig1 belirlenen limitlerin disina ¢ikti, 5 derecelik daha
Sicak artis olursa yiik Bypass hattina aktarilacak.
9 PFC Asir1 Dogrultucu sicakligl belirlenen limitlerin disina ¢ikti, 5 derecelik
Sicak daha artis olursa yiik Bypass hattina aktarilacak.
Cikis FL1 A
10 TR strt Cikis L1 fazinda kisa devre korumasi devreye girdi.
Akim
Cikis FL2 A
11 s S Cikis L2 fazinda kisa devre korumasi devreye girdi.
Akim
Cikis FL3 Asirl
12 Cikis L3 fazinda kisa devre korumasi devreye girdi.
Akim
Bobin A
13 ° Sll::akSlrl SPC evirici veya dogrultucu sargilarinda asir1 sicaklik var.
e . Evirici voltaj limit degerleri asildi. Yiik bypass hattina aktarilacak,
Evirici Voltaji . . o e
14 e evirici voltaji normale déndtgiinde SPC normal moda tekrar
Kotii .
donecek.
Bakim Byp. Sig.
15 a mz)Fip '8 Bakim bypass anahtar1 devreden cikarildi.
Ortam Sic.
16 rtam sic SPC calisma ortam sicakligi izin verilen limitlere dondi.
Normal
17 Sebeke Voltaj1 | Sebeke voltaji belirlenen limitler icinde, SPC normal moduna
Nor. gececek.
18 Evirici Sic. Evirici sicaklig1 belirlenen limitler i¢inde, ytik ve diger sicakliklar
Normal normalse SPC normal moda gececek.
19 PfcSic. Dogrultucu sicakligi belirlenen limitler icinde, ytiik ve diger
Normal sicakliklar normalse SPC normal moda gegecek.
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Bobin Sic.

20 SPC evirici veya dogrultucu sargilarindaki sicaklik normale déndii.
Normal
21 Ev‘“;:o‘:'()lta] ! Evirici voltaji limitler icinde, SPC normal moda dénecek.
22 NOY:HI:al Cikis yiikt %100’in altina indi.
93 Prl. Sis. F. Sir. | Paralel calisan SPC’ lerin bir veya daha fazlasinin giris faz sirasi
Hatas1 birbirine uymuyor.
24 Prl.Baslama Paralel baglh SPC' lerdan bir veya birkag1 c¢alistirma igin
Hatasi hazirlanamadi.
25 E‘::;z: SPC galistirildiginda evirici voltajini hazirlayamadi.
2 Cikis Statik transfer anahtarlarinin tamami deaktif. Yiiklere enerji
Kapali verilemiyor.
57 Normal SPC normal modda c¢alisiyor, yiikler dogrultucu-evirici hatti
Mod lizerinden enerjileniyor.
98 Bakim Bypass | SPC bakim bypass modunda calisiyor, yiikler bakim bypass hatti
Modu tizerinden enerjileniyor.
29 Paralel 2 veya daha fazla SPC gii¢ paylasimi modunda ¢alisiyor. Yk, SPC'
Mod larin evirici hatlari tizerinden besleniyor.
30 Evgzi:lylftgec On panelden eviriciye gec komutu verildi.
31 Cll;llsa:;osllta] SPC ¢alistirma aninda ¢ikisinda voltaj tespit edildi. SPC durduruldu.
37 PFC Durdurma | Dogrultucu ¢alisma aninda anormal durum saptadi, SPC durdurma
Komutu komutu verdi.
33 Calistirma SPC komut meniisiinden ¢alistirma komutu uygulandi.
Komutu
Durdurma e
34 SPC komut meniistinden durdurma komutu uygulandi.
Komutu
35 SPC SPC durduruldu.
Durdu
36 Paranllet.re Servis mentsiinden Cihazla ilgili parametreler degistirildi.
Degisti
37 Paralel Paralel modda ¢alisan bir SPC statik anahtarlarin durumunu
Komut degistirmek icin komut ald1.
38 Prl. CAN Paralel modda ¢alisan slave SPC, CAN BUS’dan master cihaza
Hbr. Yok ulasamiyor. SPC calisiyorsa kapanacak.
39 Harici Cahs Paralel modda c¢alisan SPC, diger bir SPC’ den calistir komutu ald1.
Komutu
Harici Dur. . )
40 Paralel modda calisan SPC, diger bir SPC’ den durdurma komutu ald1.
Komutu
41 Har. BYP. Gec | Paralel modda ¢alisan SPC, yiikii bypass hatti lizerine aktarmak icin
Komutu komut ald1.
42 Har. SPC Gec Paralel modda calisan SPC ytikii evirici lizerine aktarmak icin komut
Komutu ald.
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Prl. Hbr. FE

Paralel modda calisan slave SPC, gelen akim paylasimi bilgisinde

43
Hatasi hata tespit etti.
44 Evirici SPC calistirildiktan sonra evirici voltaji istenen degere ulasti. Yiikleri
Olustu evirici lizerinden besleyebilir.
EPO’
45 ya EPO butonuna basildi.
Basildi
Prl. 485
46 Hl:r. Yok Paralel sistemler arasinda RS485 haberlesmesi mevcut degil.
STS Asin1 } .
47 Akim Bypass hattindan asir1 yiiklenme stiresi doldu.
BYP. Faz Srr.
48 az S1r SPC ¢alistirma aninda sebekede faz sirasinin ters oldugu tespit edildi.
Hatasi
Cikis DCV.
49 ll-llasltaSI Evirici DC voltaj limiti asildi. Yiikler bypass hattina transfer edilecek.
50 Cikis Ofset Paralel sistemlerde slave cihazin ¢ikisinin bir veya daha fazla fazi
Hatasi master cihaza bagh degil.
PFCPb Y.
51 ar.a Pozitif bara voltaji limit agima.
Voltaj
PFC Nb Y.
52 al:a Negatif bara voltaji limit asimu.
Voltaj
PFCFL1 A
53 Akim St Dogrultucu L1 fazinda kisa devre korumasi devreye girdi.
PFCFL2 A
54 Akim St Dogrultucu L2 fazinda kisa devre korumasi devreye girdi.
PFCFL3 A
55 Akim St Dogrultucu L3 fazinda kisa devre korumasi devreye girdi.
c6 Tek Paralel calisan SPC' ye paralel sitemden ayri1 olarak sadece kendisini
Durdurma durdurmasi icin komut verildi.
Mast
57 as. el: Paralel sistemde SPC master cihaz oldu.
Degisti
Paralel ID
58 ara’e Paralel sistemde bir veya daha fazla cihazin ID degeri birbiri ile aynu.
Cakismasi
59 Tuamiini On panelden paralel sistemin tiimiinii durdurma komutu verildi.
Durdur
Gii¢ Kay. . . . . .
60 Gli¢ kaynagi hata bulucu devresinden hata sinyali algilandi.
Hatasi
61 Jenerator Kuru kontak kartinin jeneratér modu girisinden sinyal algilandi.
Modu Jeneratér moduna gegecek.
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6 GARANTI

6.1 Garanti Sartlari

» Uriinlerimiz; iiretim, malzeme ve isgilik 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 bulunmadig servis istasyonlari; servis
istasyonunun mevcut olmamasi halinde sirasiyla bu malin saticisi, bayii, acentesi,
temsilciligi, ithalatgisi veya imalatgi-lireticisinden birisi tarafindan diizenlenen raporla
belirlenir.

» Arnzal lirlinlin tamir stiresi en fazla yirmi is giiniidiir. Bu siire iiriiniin; saticisi, bayi,
acentesi, temsilciligi, ithalat¢isi ve imalatgisindan birine teslim edildigi tarihten itibaren
baslar. Uriiniin garanti siiresi icerisinde arizalanmasi1 durumunda, tamirde gecen siire
garanti siiresine eklenir. Uriiniin arizasinin on is giinii icerisinde giderilememesi halinde,
imalatgi-liretici veya ithalatci; 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 icinde
kalmak kaydiyla, bir yil icerisinde en az dort defa veya imalatci-liretici
ve/veya ithalat¢1 tarafindan belirlenen garanti siiresi icerisinde alt1 defa
arizalanmasinin yani sira, bu arizalarin maldan yararlanamamay siirekli
kilmas;,

= Malin tamiri icin gereken azami siirenin asilmasi,

= Firmanin servis istasyonunun, servis istasyonunun mevcut olmamasi
halinde sirasiyla saticisi, bayii, acentesi, temsilciligi, ithalatcisi 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 kapsami icerisindeki tamirat veya degisimlerde tiiketici, istendigi takdirde
garanti kartin1 gostermekle yiikiimliidir.

» Kargo ile gonderilen iirtinleri teslim almadan 6nce mutlaka dis ambalajda hasar kontrolii
yapmaniz gerekmektedir. Var olan bir hasar durumunda kargo gorevlisine “hasar tespit
tutanag” hazirlatilmalidir. (Ornek: Uriin elime ulastiginda kontrol edilmis ve hasarh

oldugu gorilmistdr. )

» Hasar tespit tutanagi hazirlatildiktan sonra MAKELSAN merkeze bilgi verilmesini rica
ederiz. Kargodan imza karsiligi teslim alinan triin hasarsiz ve eksiksiz olarak teslim
alinmig anlamina gelmektedir.
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» Yerinde servis hizmeti olmayan “tak ¢alistir” iirtinlerde onarim, MAKELSAN
merkezinden yapilacak yonlendirmeye gére MAKELSAN fabrikasinda veya en yakin
servis noktasinda yapilir. Arizali tirtin MAKELSAN merkezinden yapilacak
yonlendirmeye gore, en yakin servis noktasina elden ya da MAKELSAN fabrikaya
gonderilmek tizere anlasmali kargo firmasina “orijinal ambalajinda” teslim edilir. Garanti
kapsamindaki arizalarda kargo licreti anlasmali kargo firmasina teslim edilmesi sarti ile
MAKELSAN’ a aittir.

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

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

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

» MAKELSAN markali iirtinler ile birlikte verilen Garanti Belgesi'nin kullanilmasinda 6502
sayili Tiiketicinin Korunmasi Hakkinda Kanun ve bu kanuna dayanilarak diizenlenen

29029 sayili Garanti Belgesi Yonetmeligi uyarinca belirlenen yiikiimliiliiklere uymay1

kabul ve taahhiit etmektedir.

6.2 Garanti Kapsami Disinda Kalan Durumlar

> Uriiniin kullanma kilavuzunda yer alan hususlara aykir1 veya belirtilen ortam kosullar1
disinda (sicaklik, nem vs.) kullanilmasindan kaynaklanan arizalar garanti kapsami
disindadir.

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

» Aniza kabulii sirasinda yapilan genel incelemede iirlinii garanti disi birakan bazi
problemler anlasilamayabilir. Daha sonra teknik servis ekipmanlariyla yapilan ayrintil
incelemede bu kusurlarin ortaya ¢ikmasi durumunda iiriin musteriye geri iade edilir.



» Garanti kapsami disindaki iirtinlere yetkili servisin olanaklari icinde miisteri istegiyle
ticretli miidahale edilir. Onarimi miimkiin olmayan garanti dis1 liriinler miisteriye geri
iade edilir.

» MAKELSAN’ 1n onay1 olmadan iiriine miidahale edilmesi, igten veya distan kurcalanmasi,
tamir edilmeye ¢alisilmasi ve parga degistirilmesinden kaynaklanan hasar ve arizalar,

yetkili olmayan bir servisin/saticinin/sahsin/kurulusun miidahal e etmesi halinde
olugabilecek arizalar garanti kapsami diginda kalir. Uriinlerin dis yiizeylerinin (kabin,kapak, 6n
panel) bozulmasi, kirillmasi, ¢izilmesi, zamanla ve kullanilma ile olusan eskime, yipranma,
tozlanmanin yaratacag arizalar garanti kapsami disindadir.

> Uriin lizerindeki orijinal seri numaralari, garanti etiketleri ve miihiirlerin kaldiriimas:
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 6mrii 15 °C ortam sicakliginda 6 ay, 25 °C ortam sicakliginda 3 aydir.

» Satin alinan sistemin 3 ay icerisinde devreye alinmasi zorunludur.
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About ThisManual

This manual has been prepared for users of the 300-500 kVA Modular model units.

Additional Manuals

For further information about this unit and its options, visit www.makel san.com.tr.

Updates

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

Handling and Transport

The handling equipment or lifting handles must be suitable for, and capable of supporting, the
weight of the unit.

A DO NOT LIFT HEAVY LOADSWITHOUT ASSISTANCE!

1 Person <18 kg (<40 1b)

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

3 People 32-55 kg (70-120 1b)
Handling equipment >55 kg (>1201b)

DOO




1 SAFETY AND WARNINGS

1.1 Warnings

Read and understand this manual before installing the unit. Installation and initial startup may only
be carried out by MAKEL SAN-authorized personnel.

Installation and startup by unauthorized persons may cause serious injury and/or death.

The unit is designed for continuous upright operation in fixed installations.

A THE UNIT MUST BE CONNECTED TO PROTECTIVE EARTH.

Connect the protective earth before connecting the mains supply.

Earth leakage current may reach 0.4 A.
Service and M aintenance

All service and maintenance operations are performed inside the unit. Components may
only be serviced and replaced by trained personnel.

PERSONNEL ISRECOMMENDED AT LEAST ONCE A YEAR FROM
INSTALLATION. (THISSERVICE ISPROVIDED BY OUR
AUTHORIZED SERVICE CENTERSFOR A SERVICE FEE.)

c PREVENTIVE MAINTENANCE BY AUTHORIZED TECHNICAL

K eep fire-extinguishing equipment near the unit.
1.2 Clearance and Access
Clearance

The 300-500 kVA Modular model unit has no air inlet or outlet grilles onits sides. All cooling air enters at the
front and is discharged through the rear grille. Leave at least 1 meter of clearance at both the front and rear.
Keep these areas clear of permanent or temporary obstructions; otherwise, unit performance will be reduced.



Access

The operator accesses our 300-500 kV A products from the front and rear. Leave sufficient space
for operator access. There are no clearance restrictions at the sides of the unit.

1.3 Storage

Storage conditions and duration are important for achieving the expected service life of the unit.
Nonstandard conditions may cause failure or shorten its service life. Capacitors may deteriorate
during prolonged storage. To prevent this and maintain warranty coverage, energize and operate the
unit for at least 2 hours every 6 months under ideal conditions, or every 3 months under non-ideal
conditions. Problems resulting from failure to follow these instructions are not covered by the
warranty.

Ideal Environmental Conditions

Ambient temperature and relative humidity (TS EN 62040-3/ Clauses 4.2.1.2/4.2.2.1): FC
equipment complying with this standard must be suitable for stationary indoor operation and
for transport in its normal shipping container by commercial or pressurized aircraft or by
truck under the following environmental conditions. temperature-25 °C to +55 °C; relative
humidity 20% to 95% (non-condensing).

The UPS providesits declared performance under the following operating conditions. temperature
0 °C to +40 °C; relative humidity 20% to 80%.

Altitude (TS EN 62040-3/ Clause 4.2.2.2): The unit may be stored at altitudes up to 5000 m
above sea level (or at equivalent air pressure). Declared ratings may change above 1000 m.
Pollution Degree (TS EN 62040-3/ Clause 4.1): The unit may be stored and operated in
environmentswith pollution degree 2 or lower.

- Pollution degree 1: No pollution, or only dry, non-conductive pollution.

- Pollution degree 2: Only non-conductive pollution that may temporarily become conductive due to
occasional condensation.

- Pollution degree 3: The equipment is exposed to conductive pollution, or to dry, non-conductive
pollution that may become conductive due to expected condensation.



1.4 Handling and Transport

The handling equipment or lifting handles must be suitable for, and capable of supporting, the
weight of the unit.

Move the unit aslittle as possible.



2 PRODUCT OVERVIEW

2.1 General View
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2.2 Front View

EPO (Emergency Power OFF)

Display

Start Button

AIWIN|F

Stop Button




2.3 Rear View
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Inverter IGBT Hot Air Outlet
Inverter Choke Hot Air Outlet
Rectifier Choke Hot Air Outlet
Rectifier IGBT Hot Air Outlet
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2.4 Internal Front View

Option Slots
Parallel Port

1

2

3 Input / Output Terminals
4 | Module Parallel Port
5

6

7

Inverter IGBT Air Inlet

Rectifier IGBT Air Inlet
‘ Firmware Upload Cover
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General Information

X1

The operating topology of the Modular model unitsis shown in the diagram below.

ELECTRICAL TOPOLOGY

K
F1 L F4 k2 -

Power enters the unit through the input terminals. Start the unit using the Start button or the front
panel. The DC rectifier converts the AC mains supply into DC voltage. The inverter then converts the
DC power into high-quality AC voltage. The generated AC power is supplied to the loads through the
inverter contactor.

2.4.1 Operating M odes
Modular model units operate in Online mode.
2.4.1.1 Normal (Online) Mode

In this mode, the unit supplies the load through the inverter. The rectifier receives power from the AC
mains supply.

2.5 User Pandl

The user panel consists of control buttons and a 7-inch TFT panel. The unit can be controlled using
this panel and the buttons.

3

STOP

1 | Start Button

2 | Stop Button

3 | Emergency Stop Button (EPO)

4 | 7-inch TFT Touch Panel

11



2.7 Menu Flowchart

HOME SCREEN
Manufacturer / Model
Date/ Time
Input / Output Information
DC Bus Voltage MENU TABS
Load Status
Unit Status '(\:/' (ﬁ:gﬂeﬂts
Main Menu Tabs Settings
Logs
MEASUREMENTS CONTROLS SETTINGS LOGS
Summary Start PCS Language Event Number
Input Stop PCS Screen Brightness Date
Output Date & Time Time
PCU Alarm Volume Source
Automatic Startup Event
System Information Code
Output Settings Description
SUMMARY Service Menu
Download Logs
Input / Output Demand Logs
Voltage PCD Activation
Freguency
Power
PF
Alarm List
PCU INPUT
Inverter (n) Inout
Rectifier () Vg’,tage
Current
Power (S)
Total
Frequency
OUTPUT Power (P)
Output Power (S)
Voltage PF
Current VDC (+)
Power (S) VDC (-)
Load (%)
Total
Freguency
Power (P)
Power (S)
Power (Q)
PF
VDC (+)
VDC (-)
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2.7.1 Home Screen

The home screen appears when the front panel is switched on. It displays the manufacturer and model name,
date and time, input/output voltage, frequency and power, unit status, active alarms, and main menu tabs. If

no button is pressed for five minutes, the system returns to the home screen.

Measurements | Controls Settings Logs Measurements Controls Settings Logs
Ny —
e o > |
= T o | o2
Startup:: INoZElalT] — >>>> 0
current::  OFF {Standalone)
{ i i Sin Vout |out S out Load Vin  lin Sin Vout |out S out Load i
O | ) | el § R | (R ([ T
[T ) ' N D ( J J | | .
L J | O | B | J
NO_MASTER
NO_MASTER Standard (VS) Status: Waiting

Standard (VS) Status: Waiting

2.7.2 M easurements

This section displays real-time measurements of the operating status and electrical parameters of
the unit. Voltage, current, frequency, and other values measured by the system can be monitored

from this menu.

2.7.2.1 Summary
Summary Output PCD
The Summary tab contains input/output = o —
information and the general alarm list. [ i e venls TR
Output
Voltage Frequency Total S PF
| | |
T ambient
P ——
2.7.2.2 Input
Summary Output ‘ PCD

The Input tab displaysinput voltage and current
for each phase, frequency, power factor, active B |
and apparent power, and DC bus voltage. e ik

: O|m|[>|

Total
Frequency InputP InputS PF | Vdc+ | Vdc-
\ [




2.7.2.3 Output

The Output tab displays output voltage and
current for each phase, load percentage, ouput
frequency’ pOWGI' fmtor, aCtIVG and apparent |A Voltage Current ~ Output S Load
power, and DC bus voltage. B
fc
Total
Frequency | OUputP OuputS [ ouputQ — PF | Vdet | Vdc-
I L [ I I I
2.7.24PCD

The PCU tab displays the current status of the
inverter and rectifier modules.

Tap any module to view its detailed current,
voltage, frequency, and temperature
measurements.

Summary Output

Summary Input Output I_

_ Rectifier - 1 No Alarm Inverter - 1 No Alarm
Voltage Current| Pin Sin Load = Temp. Temp. Voltage Current Pout = Sout Load Temp. Temp.
W 08V | 29A | IKVA | xw | 3% | ®C N oy 294  7XW | JxvA | 3% | @XC
8 30w 30A TEVA | TXW  2a% Qac B v A TEW  IRVA | 3% 43C
£ 400V | 28A | KVA | exw | 22% @« Gl wov A oXw [ exvA | 2% | @C
Total Q || J0Kw [NWgaw 241V ToalQ UMW v.... 240V
Logs _fﬂﬁlf‘ OKVAs Nrabew version Logs Total P O:VA' W Version
Fantz ¥ D% Cowmaar o - ] :,’? C.o Unit SIN
!rfer:p-' 210 o ; = 2C .
T-a..m; ECTR N Ph" =C  PhShn Ph-)
< Back },"d:'g" j:: < Back | VP ;z
Parameter Description
Mains: UP, F, I, UL Frequency, current, and voltage (phase-neutral) for each phase
Mains: S, P Apparent and active power for each phase
Output: UP, F, I, UL Frequency, current, and voltage (phase-neutral) for each phase
Output: S, P Apparent and active power for each phase
Output: L Load percentage for each phase
Temperature (°C) Rectifier, inverter, ambient, and winding temperatures
Inverter: U, |, P Voltage (phase-neutral), current, and active power for each phase
Alarms Active unit arms
Unit Information Inverter, rectifier, CPLD, and front panel software versions; unit serial
number
kVA, V/Hz Unit apparent power, rated output voltage (phase-neutral), and rated output
frequency
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2.7.3 Controls

Select " Start PCS' to start the unit.
Select " Stop PCS' to stop the unit.

2.7.4 Settings

The following adjustments are available in the
Settings menu.

Language
Set the menu language.

Screen Brightness

Adjust the brightness to improve screen visibility
under different ambient conditions.

Date & Time
After setting the date and time, press Confirm.

ome Measurements

Start PCS

Measurements |

Controls Settings Logs

Controls Settings

Language

Screen Brightness ’

|
Automatic Startup Download Logs

System Information | Demand Logs |

Date & Time ’

Output Settings | PCD Activation

Alarm Volume |

Service Menu |

Measurements

Controls Settings

Confirm

Measurements

x|

Select Language

English

Cancel

Controls

Settings Logs

x|
»

Screen Brightness

Confirm

Measurements

Cancel

Controls Settings

July

07 August

September

Confirm

Date & Time X

2053 00 : 53 . 53

Cancel
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Alarm Volume
Adjust the audible alarm volume.

Automatic Startup

After each shutdown, the unit restarts following
the set delay of 1-300 seconds. Selecting "0"
disables automatic restart.

System Information

Records the operating time and the total
energy during that period.

Output Settings
The output voltage and frequency can be adjusted.

18.04.2022 17:06.52

Home Measurements Controls

Settings

:lx

Alarm Volume

Cancel

Confirm |

Measurements Controls

Settings

Automatic Restart

Startup delay:

Confirmy

Measurements Controls

System Information

Master Version
HMI Version
| |Modbus Baud

5.1.00

Operating Settings

Sync (Default)

Sync (Current) i
| current Limit

Measurements Controls

sec. (1-300 sec.)

Cancel

Settings

Statistics

Total Energy

Output Settings

Voltage (Vpp)

440
60.0
0.0 400 0.0
50.0
380

Reactive Power (Q, kVAr)

+10k| -10k
0.0 k| 00
+0.1k| -0.1k

Active Power (P, kW)

- 10k
-1k
-0.1k

Frequency (Hz)

Settings

+ 10k

X

Logs

< Back

0.1k Save
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Service Menu

The Service menu is password-protected and may
only be accessed by authorized personnel.

Measurements Controls Settings Measurements Controls Settings

Service Menu (Admin) X

Address Assignment Cabinet Setti
Enter service password ﬁ BRI Sl
Master Settings Options
Current Limit Settings Calibration
Droop Settings EEPROM Reset

Address Assignment

Measurements Controls Settings

Assigns a communication address to the unit. In X
systems with multiple modules, it is used to . .

identify each module correctly. T - R _‘

Master Settings
Measurements Controls Settings
Defines the operating relationship and Master Settings
Communl Catlon StrUCtUre bEtween the M ager and Parallel Mode Op ing Mode Synchronization (Default)
Slave unitsin the system. | - - =
Address
- 0 +
Confirm i
Current L | mlt Set“ ngs Measurements Controls Settings
Current Limit Settings X
V RMS Drop Tolerance (%) V RMS Drop Time (s)
Sets the current limits and current protection a0 a| o s ew| g 1] oo w1 s |
criteria of the unit. Current Limit Time (5) Overload Voltage Drop Time (s)

-1 -0.1 0.0 +0.1  #1 | -1 -0.1‘ 0.0 +0.1  +1 ‘

Current Limit (% Power)

-10 -1 0 +1  +10

Save
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Droop Settings

Adjusts voltage and frequency droop parameters
to ensure balanced load sharing between units.

Cabinet Settings

Sets the number of PCDs (power modules) in the
system and the minimum number of PCDs
required to operate.

Options

Enables or disables various functions of the unit.

Voltage Calibration

Cdlibrates the voltage measurements so that the
values measured by the unit match the actual
values.

Measurements Controls Settings

Droop Settings X
Kp Val. - [ 0000 +| Kq Val. - [ 0000 +|
V_lowTol% = 000 [#]  V_HighTol% [ =[ 000 ||
FlowTol% [ -=[ 000 %] FHghTol% [ -[ 000 _*|
vir. Emp. ET0]ENNGNERIEG Vi R m0) Adp. Droop 10 EETNINGN B0 A oo Limic
Adp. vir. €[ FORIONGN FOR| A vir. Lim.

off  [BHJIBIEEE A Vi Fact

Vmin@90kW,0kVAr | [Max Voltage Range Save
Vmin@90kW,90kVAT | [Max Freq. Range:

Measurements Controls Settings

Cabinet Settings ﬂ

PCD Quantity Min. PCD Quantity

B-oE N

Confirm Cancel

Measurements Controls Settings
Options
Inductor Thermal Shutdown Automatic Voltage Synchronization OFF
Soft Kp OFF Run Without Output Voltage Sync OFF
Detailed Log OFF  Auto Join Output Voltage (Current Mode) OFF

Adjust Voltage ‘
Adjust Frequency l

Operating Mode 10 Active OFF

Save

Measurements Controls Settings
Voltage Calibration X
Calibrate  Reset 0.0 0.0 0.0
- 0.0 0.0 0.0

18



EEPROM Reset

Measurements Controls Settings
Resets the settings and parameters stored in the ———— SeviceMenu(Admin)_
. Address |
EEPROM memory of the unit. y S o
Master s Reset EEPROM. Do you confirm? u
Current I} e | e | u

Droop Settings EEPROM Reset

PCD Activation

Measurements Controls Settings

Enables the PCDs to be used in the system. Select e e
the relevant PCD checkboxes to activate them.

PCD1| PCD2 | PCD3 ‘ PCD4 | PCD5 | PCD6 | PCD7 I PCD 8

PCDQ| PCD10‘ PCD11‘ PCD12‘ PCD13‘ PCD14‘ PCD15] PCD 16

[Min. PCD Quantity: | | Save

Measurements Controls Settings Logs

Num. Date Time Source |Code! Description
2.7.5Logs
This tab contains the system event log. The most = NV NV
recent 2000 events are displayed.
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3INSTALLATION

3.1 Single-Module Installation
This section describes the warnings to observe and checks to perform before operating the unit. It also

provides information on unit positioning, cabinet handling, and precautions for making connections.

3.1.1 Warnings

PERSONNEL. OPERATING A UNIT THAT HASNOT BEEN
INSTALLED BY AUTHORIZED PERSONNEL WILL VOIDITS
WARRANTY.

A UNITSMUST BE INSTALLED BY MAKEL SAN-APPROVED

Take precautions to protect the eyes against electrical arcs caused by contact.

Use ESD-protected rubber gloves.

Before working, the operator must remove rings, watches, and similar items that may pose a hazard.

The product requires a three-phase, four-wire supply (+ protective earth) at itsinput. This supply
type complies with IEC 60364-3. If IT AC power distribution is used, afour-pole circuit breaker
must be installed. Refer to IEC 60364-3 for further details.

3.1.2 Initial Checks Before Commissioning

Perform the following checks before commissioning. These are the first important stepsin
ensuring correct operation.

- Check the unit, accessories, and internal and external structures for damage during handling or
transport. Report any damage before accepting delivery.

- Make sure that the product is the correct model. Check that the label on the rear of the unit
matches the product ordered.

3.1.3 Positioning

The unit is designed for indoor use. Install it in a clean, ventilated area with temperature and
humidity within the specified limits.

3.1.3.1 Positioning the Unit

Clean, cool air enters at the front and exits through the rear fan. Never obstruct the air inlets or outlets.
Position the unit away from any risk of contact with water or other liquids.
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If the environment is very dusty, use the optional filtersin accordance with the relevant instructions.

To achieve maximum unit performance, the installation area must have a cooling system with the
capacities specified in the table below.

Unit Cooling Capacity | For 100% Bridge Load (Nonlinear)
BTU/h Estimated BTU/h
300 KVA 46064 55277
500 KVA 76773 92128

*These values apply under normal conditions. A cooling system rated 10-20% above these values
is recommended.

3.1.4 External Protection

Install separate thermal-magnetic circuit breakers or miniature circuit breakersin the panel to protect
the AC inputs. Cable cross-sections and fuse ratings must be determined, and the connections made, by
aqualified person.

The main input distribution panel must include overcurrent protection selected to suit the overcurrent
and overload withstand capacities of the unit. Panel fuses must be C-type (slow) and selected at 135%
above the current values in the table below. Earth leakage currents flow to earth through the EMI
suppression circuits at the input and output. MAKEL SAN recommends aresidual current device rated
above 300 mA.

Residual current devicesinstalled at the unit input must be:

- Sensitive to DC pulsesin both directions;
- Insensitive to transient currents,
- Sensitive to average currents between 0.3 and 1 A.



3.1.4.1 Cable and Fuse Selection

Cable designs must be suitable for the currents and voltages specified here. Applicable local
regulations must also be observed.

Rated Currents (A)
Unit Rating | At Full Load At Full Load
(kVA) Input Currents Output Currents

230V | 240V | 255V | 230V | 240V | 255V
300kVA | 484 | 465 | 437 | 435 | 417 | 393
500kVA | 806 | 774 | 728 | 725 | 695 | 654

Nonlinear loads (such as computer loads) may affect cable cross-section selection. Neutral currents
may exceed phase currents and can reach 1.5 times the phase current.

Connect the protective earth cable directly to earth and keep it as short as possible. Use a suitable cable
cross-section. The cable length must not exceed 5 meters.

3.1.4.2 Connecting the Cables

Input and output connections may be made from the top or bottom of the unit as an option.




1 Input Terminals

2 Output Terminals

Follow the steps below to make the electrical connections:

1. Set all switchesin the distribution panels to the open-circuit (OFF) position. Ensure that the
loads and mains supply are isolated from the cables.

2. Connect the protective earth cable.
3. Connect the input and output cables:

- Rphasetoinput L1,
- Sphasetoinput L2;
- T phase to input L3.

4. Check the phase sequence.
6. Repeat steps 3 and 4 for the output connections.

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

23



CONNECTION, ENSURE THAT THEY REMAIN ISOLATED

iz IF THE LOADSAT THE UNIT OUTPUT ARE NOT YET READY FOR
DURING CONNECTION.

ALSO CHECK WHETHER AN ISOLATION TRANSFORMER IS
PRESENT AT THE UNIT INPUT AND OBSERVE LOCAL
REGULATIONS.

BEFORE STARTING THE UNIT, ENSURE THAT CABLE
A CONNECTIONSCOMPLY WITH THE WARNINGSON THE PANELS.

EARTHING MAY DAMAGE THE UNIT AND OTHER SYSTEMSIN

A ENSURE THAT EARTHING ISCORRECT. INCORRECT WORK OR
THE INSTALLATION.

3.1.4.3 Control and Communication Cable Connections

Makelsan Modular model products offer standard or optional connections for advanced
environmental monitoring, panel control, and various intelligent monitoring functions.

3.2 Paralld Installation

Y our unit supports parallel operation. Please contact your authorized dealer for details.

PARALLEL INSTALLATION MUST BE PERFORMED BY
MAKELSAN-AUTHORIZED PERSONNEL.

Up to 8 Modular model units can operate in parallel for redundancy or increased power capacity.
A principle diagram for connecting two unitsin parallel is shown below. During parallel
operation, the inputs and outputs of multiple units are interconnected.

24



PANEL 1A

INPUT POWER SUPPLY

| X1

RECTIFIER INVERTER X3

‘ NPUT

0

AC/DC

e g e e e e (— _____
PANEL 1A ﬁ j —’—M“’\‘ NT
(_ T 1 X1 RECTIFIER INVERTER B |
| | ES ) U e
| ' | UNIT 2 SWITCH ’
| | = | [

LOAD DISTRIBUTION PANEL

Observe the following points when positioning and making electrical connections for unitsin a

paralel system:

- Units connected in parallel must have the same power rating and belong to the same series.
- All units must run software with the same version and revision code. Update units running

older software.

- Position the units as close together as possible.
- Each unit must have its own protective earth connection.

- Parallel the units at the distribution panel and connect the phases correctly.

- For equal current sharing, all cables from the units to the panel must have equal lengths and
identical cross-sections.
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4 TECHNICAL SPECIFICATIONS

4.1 Technical Specifications

Technical Specification 300 kVA 500 kVA

Rated Power 300 kVA 500 kVA

PF 0.9 0.9

Active Power 270 kw 500 kw

INPUT

Input Voltage Range 440 VAC +£15%, 3P + PE 440 VAC £15%, 3P + PE
Input Power Factor >0.99 at full load >0.99 at full load

Input Frequency Range 30-70 Hz (adjustable) 30-70 Hz (adjustable)
Rectifier IGBT rectifier IGBT rectifier

Input Harmonic Distortion (THDi) <4% <4%

OUTPUT

Output Voltage 440 VAC +1% static, £3% 440 VAC £1% dtatic, £3%

unbalanced

unbalanced

Transient Response

At 0%-100%-0% |oad: output
deviation ?5%; recovery to the 1%
band in <40 ms.

At 0%-100%-0% load: output
deviation ?5%; recovery to the 1%
band in <40 ms.

Efficiency

Up to 95%

Up to 95%

Output Frequency Range

50 Hz £0.5%

50 Hz +0.5%

Output Harmonic Distortion (THDv)

Linear load: <2%
Bridge load (nonlinear): <6%

Linear load: <2%
Bridge load (nonlinear): <6%

Crest Factor (CF)

31

31

Overload Capacity

125% load for 10 min;
150% load for 1 min.

125% load for 10 min;
150% load for 1 min.
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Technical Specification

Details

Protection

Input voltage or frequency out of tolerance; input phase loss; output voltage
or frequency out of tolerance; output phase loss; DC component at the
output; output overload beyond the specified time limits; excessive
temperature that could cause failure; DC bus overvoltage; DC bus
undervoltage; output short circuit.

COMMUNICATION

Connection RS232 standard; RS485 and SNMP adapter optional
Dry Contacts Optiona

Protocol SEC, TELNET
CERTIFICATIONS

Quality 1SO 9001

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

GENERAL

Operating Temperature 0°Cto40°C

Storage Temperature -15°Cto40°C
Protection Rating 1P20

Chassis

Electrostatic powder-coated

Humidity

0-95%

Operating Altitude

Power derating factor: PF 1. 0-1000 m;
PF 0.92: 1000-2000 m; PF 0.84: 2000-3000 m

Event Log

1500 detailed events (status menu is recorded)

Parallel Operation

Up to 8 unitsin parallel for increased capacity

EPO (Emergency Power Off)

Standard

Isolation Transformer

Optiona

Weight (kg)

300 kVA: 623|500 kVA: 1100

Dimensions (W x D x H)

300 kVA: 911 x 810 x 2010 mm
500 kVA: 1356 x 810 x 2010 mm
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SEVENTSAND DESCRIPTIONS

The SPC sounds an audible aarm when it detects a problem. The mimic status panel providesinitial
information, which may not always be sufficient. In this case, use the log screen to view the events listed

below.

No. | Event Event Description

1 RS232 Start Command The SPC was started by the RS232 communication software.

2 RS232 Stop Command The SPC was stopped by the RS232 communication software.

3 SPC Powered On The SPC main board has been energized.

4 Bus Charging Failed The SPC could not charge its DC bus to the required level.

5 Overload Timeout The SPC remained overloaded beyond the specified time limit. The loads will be
transferred to bypass.

6 g 'iill' ntenance Bypass Switch The maintenance bypass switch has been engaged.

7 Ambient Temperature The SPC ambient temperature is outside the permitted limits.

Abnormal

8 Inverter Overtemperature The inverter temperature exceeded the set limits. A further rise of 5 °C will transfer
the load to bypass.

9 PFC Overtemperature The rectifier temperature exceeded the set limits. A further rise of 5 °C will transfer
the load to bypass.

10 | Output L1 Overcurrent Short-circuit protection has operated on output phase L 1.

11 | Output L2 Overcurrent Short-circuit protection has operated on output phase L2.

12 Output L3 Overcurrent Short-circuit protection has operated on output phase L3.

13 | Choke Overtemperature The SPC inverter or rectifier windings are excessively hot.

14 | Inverter Voltage Abnormal Inverter voltage limits were exceeded. The load will transfer to bypass. The SPC will
return to normal mode when inverter voltage returns to normal.

15 g gll':ntenance Bypass Switch The maintenance bypass switch has been disengaged.

16 | Ambient Temperature Normal | The SPC ambient temperature has returned within the permitted limits.

17 Mains Voltage Normal The mains voltage is within the set limits. The SPC will enter normal mode.

18 | Inverter Temperature Normal | Theinverter temperature is within the set limits. The SPC will enter normal mode if
the load and other temperatures are normal .

19 PFC Temperature Normal The rectifier temperature is within the set limits. The SPC will enter norma mode if

the load and other temperatures are normal.
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No. | Event Event Description
20 | Choke Temperature Normal The temperature of the SPC inverter or rectifier windings has returned to normal.
21 Inverter Voltage Normal The inverter voltage is within limits. The SPC will return to normal mode.
22 Load Normal The output load has fallen below 100%.
23 Parallel System Phase Theinput phase sequence of one or more parallel SPC units does not match that of
Sequence Fault the others.
24 | Pardlel Startup Fault One or more parallel SPC units could not prepare for startup.
25 Inverter Fault The SPC could not establish inverter voltage during startup.
26 | Output Off All static transfer switches are inactive. The loads cannot be supplied.
27 | Norma Mode The SPC is operating in normal mode. The loads are supplied through the
rectifier-inverter path.
28 Maintenance Bypass Mode The SPC is operating in maintenance bypass mode. The loads are supplied through
the maintenance bypass path.
29 | Paralel Mode Two or more SPC units are operating in load-sharing mode. The load is supplied
through their inverter paths.
30 | Transfer to Inverter Command | A transfer-to-inverter command was issued from the front panel.
31 | Output Voltage Fault Voltage was detected at the SPC output during startup. The SPC was stopped.
32 | PFC Stop Command The rectifier detected an abnormal condition during operation and issued an SPC stop
command.
33 | Start Command A start command was applied from the SPC command menu.
34 | Stop Command A stop command was applied from the SPC command menu.
35 SPC Stopped The SPC has been stopped.
36 Parameter Changed Unit parameters were changed from the Service menu.
37 | Parallel Command An SPC operating in parallel received a command to change the state of its static
switches.
38 Parallel CAN Communication | The slave SPC operating in parallel cannot reach the master over CAN BUS. It will
Lost shut down if running.
39 | External Start Command An SPC operating in parallel received a start command from another SPC.
40 External Stop Command An SPC operating in parallel received a stop command from another SPC.
41 | Externa Transfer to Bypass An SPC operating in parallel received a command to transfer the load to bypass.
Command
42 External Transfer to SPC An SPC operating in parallel received a command to transfer the load to the inverter.

Command

29



No.

Event

Event Description

43 Parallel Communication FE The slave SPC operating in parallel detected an error in incoming current-sharing
Fault data.
44 | Inverter Ready After SPC startup, inverter voltage reached the required level. The inverter can supply
the loads.
45 | EPO Pressed The EPO button was pressed.
46 | Parallel R$485 There is no R$485 communication between the parallel systems.
Communication Lost
47 STS Overcurrent The permitted overload duration on the bypass path has expired.
48 Bypass Phase Sequence Fault | A reversed mains phase sequence was detected during SPC startup.
49 | Output DC Voltage Fault The inverter DC voltage limit was exceeded. The loads will transfer to bypass.
50 Output Offset Fault Inaparallel system, one or more output phases of the dave unit are not connected to
the master.
51 | PFC Positive Bus Overvoltage | The positive DC bus voltage limit was exceeded.
52 | PFC Negative Bus The negative DC bus voltage limit was exceeded.
Overvoltage
53 PFC L1 Overcurrent Short-circuit protection has operated on rectifier phase L1.
54 | PFC L2 Overcurrent Short-circuit protection has operated on rectifier phase L2.
55 PFC L3 Overcurrent Short-circuit protection has operated on rectifier phase L3.
56 | Individua Stop A parallel SPC unit was commanded to stop itself independently of the parallel
system.
57 Master Changed The SPC has become the master unit in the parallel system.
58 | Parallel 1D Conflict Two or more unitsin the parallel system have the same ID.
59 | Stop All A command to stop the entire parallel system was issued from the front panel.
60 Power Supply Fault A fault signal was detected from the power supply fault detection circuit.
61 Generator Mode A signal was detected at the generator-mode input of the dry-contact board. The unit

will enter generator mode.
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6 WARRANTY

6.1 Warranty Terms

- Our products are warranted against manufacturing, material, and workmanship defects for
two years from the delivery date. Repairs for such defects will be carried out without
charging for labor or replacement parts.

- Whether afailureis due to misuse is determined by areport issued by the service center.
If no service center is available, the report isissued, in order, by the seller, dealer, agent,
representative, importer, or manufacturer.

- The maximum repair period is twenty working days, beginning when the product is
delivered to the seller, dealer, agent, representative, importer, or manufacturer. If the product
fails during the warranty period, the time spent on repair is added to the warranty period. If
the failure cannot be rectified within ten working days, the manufacturer or importer must
provide the consumer with a product of similar specifications until the repair is completed.

- Even after the consumer has exercised the right to repair:

- Within the warranty period, the product fails at least four timesin one year from
delivery, or six times during the warranty period specified by the manufacturer
and/or importer, and these failures persistently prevent its use;

- The maximum repair period is exceeded; or

- A report from the service center, or, if no service center exists, from the seller,
dealer, agent, representative, importer, or manufacturer, in that order, establishes that
the failure cannot be repaired. In these cases, the consumer may request afree
replacement, arefund, or a price reduction proportionate to the defect.

- For repairs or replacements under warranty, the consumer must present the warranty card
upon request.

- Before accepting a courier delivery, inspect the outer packaging for damage. If damage is found,
ask the courier to prepare a damage report. (Example: The product was inspected upon receipt and
found to be damaged.)

- After the damage report has been prepared, notify MAKEL SAN headquarters. Signing for a
courier delivery signifies that the product has been received compl ete and undamaged.
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- Plug-and-play products without on-site service are repaired at the MAKELSAN factory or
the nearest service point, as directed by MAKEL SAN headquarters. Deliver the defective
product inits original packaging to the nearest service point, or to the contracted courier for
shipment to the MAKELSAN factory, asinstructed. For failures covered by warranty,
MAKELSAN pays the shipping cost provided the contracted courier is used.

- Unless otherwise requested by the service center, ship the unit boxed inits original
packaging. Retain the original packaging for shipping the unit if repairs become
necessary. Otherwise, no liability will be accepted for resulting problems.

- All defective products delivered by hand or courier must meet the required transport
conditions, including antistatic protection, bubble wrap, and a box. The product must bear
its own readable barcode serial number; otherwise, it is not covered by warranty.

- Products sent by courier must include a delivery note containing the product serial number,
model, and fault details (for example, afault report). The package contents must match the
products listed on the delivery note. Otherwise, the shipment will not be accepted.

- The obligations established under Consumer Protection Law No. 6502 and Warranty Certificate
Regulation No. 29029 issued pursuant to that law are accepted and undertaken in relation to use of
the Warranty Certificate supplied with MAKEL SAN-branded products.

6.2 Exclusions from Warranty

- Failures caused by use contrary to the user manual or outside the specified environmental
conditions (temperature, humidity, etc.) are excluded from warranty.

- Exclusionsinclude, but are not limited to, damage or failures caused by
non-recommended software, hardware, interface accessories or consumables; relocation;
incorrect or inadeguate maintenance, calibration or use; operation outside the published
environmental specifications; inadequate ventilation; excessive humidity or heat; corrosive
environments harmful to electronic circuits; accidents; impacts; electrical causes; transport;
and natural disasters.

- Some conditions that invalidate the warranty may not be detected during the initial inspection
when afaulty product isreceived. If such defects are identified later through detailed
inspection using technical service equipment, the product will be returned to the customer.
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- At the customer's request, out-of-warranty products may be serviced for afee within the
capabilities of the authorized service center. Products that cannot be repaired will be returned
to the customer.

- Damage and failures resulting from intervention, internal or external tampering, attempted repair,
or component replacement without MAKELSAN approval, or intervention by an unauthorized
service center, seller, person, or organization, are excluded from warranty. Damage, breakage, or
scratching of external surfaces (cabinet, covers, front panel), and failures resulting from aging, wear,
or dust accumulation over time and use, are also excluded.

- Removal or damage of the original serial numbers, warranty labels, or seals voids the
warranty. No warranty is given that the products are suitable for any purpose other than those
specified in the product literature or user manual.

- VRLA battery shelf lifeis 6 months at an ambient temperature of 15 °C, or 3 months at 25 °C.

- The purchased system must be commissioned within 3 months.
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MODULAR SERIES 300-500

5 CONTACT INFORMATION

(Aytemiz
MAKELSAN

Uninterruptible Power Supplies/Generator

www.makelsan.com.tr

Istanbul Factory Istanbul Leather Organized Industrial Zone 2nd Road I -5 Parcel 34956
Tuzla/ Istanbul Tel 0216 428 65 80

Fax  :0216 327 51 64

E-mail : makelsan@makelsan.com.tr

Ankara Region: Mustafa Kemal Mah. 2157Sok.No:4/6 Cankaya -
Ankara Tel :0312 219 82 35/37

Fax  :03122198236

E-mail : ankara@makelsan.com.tr

Izmir Region: Halkapinar Mah. 1348 Sok. 2AE Keremoglu Business Center
Yenisehir - Izmir Tel 0232 469 47 00

Fax  :0232 4494700

e-mail : izmir@makelsan.com.tr
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