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SAYIN AKSA JENERATOR KULLANICISI;

Oncelikle, Aksa Jeneratér’ i segtiginiz igin tesekkiir ederiz.

Bu Kullanma ve Bakim El kitabi sizlere Aksa jenerator sistemini tanitmak amaciyla hazirlanmis ve gelistirilmistir.

Bu kitap jeneratoriin yerlesimi, calistiriimasi ve bakimi hakkinda genel bilgiler vermektedir.

Ayrica almis oldugunuz jeneratérle ilgili genel bilgiler, tablolar ve semalarda verilmistir.

Genel emniyet tedbirlerini almadan jeneratdriiniizii asla galistirmayiniz, bakim ve onarimini yapmayiniz.

Kitapta verilmis olan talimatlara uydugunuz takdirde jeneratérii sorunsuz kullanabileceksiniz.

Aksa 6nceden haber vermeden kullanim kitabinda yapacagi degisiklik hakkini sakli tutar.
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I. GIRiS

Aksa Jeneratorler; sogutma suyu ve antifrizi, yakit,
yaglama yagl ve sarjli akiindn saglanmasi durumunda,
gbturtldigu yerde hemen devreye verilecek sekilde
tasarlanmistir.

Uzun yillanin verdigi deneyim ile AKSA, verimli, gliveni-
lir ve kaliteli jeneratorler Uretir.

Bu Kullanim ve Bakim El Kitabi, kullanicinin jeneratori
kolayca kullanmasi ve bakimini yapmasina yardim ama-
clyla hazirlanmistir, onarim, montaj ve kurulum kitabi
degildir. Montaj ve kurulum igin ayrica bir kitap jene-
rator setleri ile beraber verilmektedir. Jenerator setinin
kurulumu bu kitapta bulunan tavsiyeler dogrultusunda
yapilmalidir.

Bu kitapta verilen tavsiye ve kurallara uyulmasi halinde
jenerator uzun stire maksimum performans ve verimde
calisacaktir. Bu nedenle asagida yazil tavsiyelere uyul-
masl uygun olacaktir.

I) Kirli ve tozlu ortamda jeneratérin dizenli galisma-
sini saglamak amaciyla daha sik bakim yapmaya dikkat
edilmelidir.

2) Her zaman ayarlar ve onarimlar, bu isi yapmak igin
yetkili ve egitimli bir kisi tarafindan yapilmalidir.

3) Her jeneratdr, sase tzerine yapistinimis etiket tze-
rinde gdsterilen bir model ve seri numarasina sahiptir.
Ayrica bu etiket Uzerinde jeneratoriin imalat tarihi, geri-
limi, akimi, kVA cinsinden glict, frekansi, glig faktort ve
agirlig verilmistir. Bu etiket bilgileri yedek parga siparisi,
garantinin islemesi veya servis saglanmasi icin gereklidir.
4) Tavsiye edilen yaglama yagi, sogutma suyu ve yakitin
kullaniimasi.

5) Orijinal motor — jeneratér pargalarinin kullaniimasi.
6) Aksa yetkili servislerinin kullaniimasi.

7) Tavsiye edilen emniyet ve montajla ilgili tedbirlerin
alinmasi

8) Dizel jenerator gruplan TS ISO 8528 standartlarina
uygun olarak Uretimi yapilmaktadir.

9) Agikset gruplar agik alanda kullanim igin tasarlan-
mamistir. Yagmura karsi korumak igin tesis edilen bir
sundurma altinda ya da karkas yapilarda gtriiltt yalitimi
uygun ya da yeterli olmayacagindan grup bu sartlarda
kullaniimamalidir.
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Sekil 1.1. AKSA Jenerator Grup Etiketi

Herhangi bir ihtiyag durumunda Aksa Servis ve Yedek
Parga Sirketi ve yetkili bayisini arayiniz.

I.1. Dizel jenerat6r grubu ve standart donanimlari
Dizel jenerator gruplar ve standart donanimlari jenera-
tor ile birlikte fabrika gikisi kamyon Ustd teslim edilirler.
Agik tip ve kabinli tip olarak Uretilen jeneratorierde,
donanim ozellikleri asagida verilmistir.

Agik tip jenerator ile verilen donanimlar;

* Titresim onleyici takozlarla sasesine montaji yapilmis;
dizel motor ve alternator.

* Dizel motora montajli radyator ve sogutma fani.

* Saseye entegre edilmis yakit tanki.

* 825kVA Uzeri glgteki jeneratorlerde gruptan ayri
yakit tanki.

* Yakit hortumlari.

» Start akusU, sehpasi ve baglanti kablolart.

* Jenerator grubu yaninda montaji yapilmamig enddist-
riyel tip egzoz susturucusu.

Kabinli tip jenerator ile verilen donanimlar;

* Titresim onleyici takozlarla sasesine montaji yapilmis;
dizel motor ve alternator.

* Ses izolasyon kabini.

* Dizel motora montajli radyator ve sogutma fani.

* Saseye entegre edilmis yakit tank.

* Yakit tanki, 700 kva dahil sasede, 700 kva Usti kabin
icinde.

* Yakit hortumlar.

» Start akusU, sehpasi ve baglanti kablolart.

* 825 kva kadar kabin icine montaji yapiimis residental
tip egzoz susturucusu. 825 kva Ustl susturucu grup ya-
ninda montaji yapilacak sekilde verilir. (Sadece AP 125
Kabin igi olacak sekildedir)



Musteri talebine bagli olarak jenerator odasi igin gerekli
ses kesici bariyerler, havalandirma kanallan, panjurlar,
ozel susturucular ayrica teklif edilmektedir.

Musteri tarafindan jeneratdr grubuna yaglama yag, so-
gutma sivisi, yakit ikmalleri yapildiginda ve gti¢ kablolan
temini ve baglantilan yapildiginda jenerator grubu calis-
maya hazirlanmis olur. Jeneratoriin ilk devreye veriime
islemi; garanti isleminin gegerli olmasi icin, Aksa yetki-
i servisinin start islemini yapmasi gerekir. Aksa servis
elemanlan tarafindan tim baglantilar kontrol edildikten
sonra jeneratdr calistinlir, sistem kontrolleri yapilir ve
misteriye teslim edilir.

1.2. Jeneratoriin teslim alinmasi

Jeneratorinlzu teslim aldiginizda cihazin tam ve iyi du-
rumda oldugunu kontrol ediniz. Jeneratoriin dikkatle
taginmasi gerekir. Cihaz hemen kullanilmayacaksa, zarar
gdrmeyecegi bir depoya, uygun bir sekilde konulabilir.
ONEMLI: Teslimat sirasinda herhangi bir eksiklik veya
hasar tespit edilirse teslimati yapan kisiye bitin hasarla-
rn nakliye makbuzu Uzerine not ettiriniz ve imzasini atti-
riniz. Eger kayip veya hasarli malzeme teslimattan sonra
fark edilirse hasarll malzemeleri ayiriniz ve nakliyeci ile
sikayet prosedurleri igin temasa geginiz. Kayip ve hasarli
parcalar garanti kapsaminda degildir.

1.3. Musterinin yapacag montajlar

Fabrika ¢ikisi kamyon Ustl teslim edilen jeneratér grubu
ve donanimlarinin nakliye ve montaj sorumlulugu mus-
teri tarafindan yerine getirilir.

Musteri talebine bagli olarak firmamiz ve yetkili bayileri
montaj kesfini yaptiktan sonra, jeneratdrin misteri sis-
temini besleyecek sekilde anahtar teslimi hizmet isi igin
teklifini ayrica vermektedir.

Jeneratdr grubunu tasiyacak, yerine koyacak ve monta-
jini yapacak elemanlarin, bu konulari bilen, egitim almis,
tecriibeli ve yetkili olmasi gerekir. Aksa yetkili servisleri,
uygun jeneratdr montajinin yapilmasi icin gdzetmenlik
(supervisor) hizmetlerini ayrica vermektedirler.
Jeneratdrin devreye veriimesi icin musterinin yapmasi
ve uzman elemanlara yaptirmasi gereken isler;

* Jeneratdr odasinin ve zemininin montaj kitabinda
belirtildigi sekilde hazirlanmasi, ingaat isinin gercekles-
tirilmesi.

* Egzoz sistemi icin gereken malzemelerin temin edil-

mesi ve uzman elemanlara montajinin yaptirilmasi.

* Havalandirma kanallar, kortklt branda, panjurlarin
temini ve uzman elemanlara montajinin yaptirilmasi.

* Jeneratérler icin kaide betonunun montaj kitabinda
ifade edildigi sekilde yapilmasi.

* Yakit sisteminin ilgili yonetmeliklere gére uzman ele-
manlara yaptirilmasi.

* Yangina karsi koruyucu donanimlarin saglanmasi.

» Gug ve kumanda kablolannin montaj kitabinda be-
lirtildigi sekilde uygun kesitte temin edilmesi ve uzman
elemanlara tesisatinin yaptiniimasi.

» Musteri dagitm panosunda jeneratdrden beslenecek
yukleri ayirma isleminin uzman elemana yaptinimasi.

* Jeneratdr/Sebeke giic transfer panosunun temini ve
uzman elemanlara montajinin yaptinimasi.

* Montaj kitabinda belirtildigi sekilde sogutma suyu, an-
tifriz, yaglama yagi ve yakitin temin edilmesi.

Yukarida yazili islemler gergeklestirildikten sonra Aksa
yetkili servisine devreye verme islemi icin haber verilir.
Jenerator grubu, Aksa yetkili servisleri tarafindan tim
montaj kontrolleri yapildiktan sonra, galistirilir ve dev-
reye veriimesi islemi yerine getirilir. Jenerator grubu
misteri ytkleri ile tecriibe edilir ve teslim formu ile
teslim edilir.

1.4. Jeneratérii calistiracak, ayar, bakim veya onarim
yapacak elemanlarin dzellikleri

Jeneratdr grubu sadece egitim almig ve yetkili kisi tara-
findan calistirimali.

Aksa jenerator cihazlar tzerinde galistirma, ayar, bakim
veya onarim yapacak elemanlarin dogru yetenekte se-
¢ilmis olmasi gerekir. Isin her bir turd igin, uygun egitimi
almis ve beceriye sahip, gorevlendirilecek operatorierin
segilmesi gerekir. Aksa yetkili servislerinde ilgili islemleri
yapacak elemanlar mevcuttur.

Yetenek seviyesi |: Operatdr

Operator; ttim yonleri ile grubu calistirma ile iligkili bu-
tonlart ve emniyet durumlan hakkinda egitim almis ve
konulart bilen kisidir.

Yetenek seviyesi 2: Motor teknisyeni

Motor teknisyeni; operator gibi jeneratorin galistinl-
masi ile ilgili egitim almistir. llaveten, motor teknisyeni;
motor mantielinde tarif edildigi sekilde motor onarm



ve bakim egitimini almistir. Motor teknisyeni, elektrikle
calisan (enerjili) cihazlar tzerinde ¢alisma yapamaz.

Yetenek seviyesi 3: Elektrik teknisyeni

Elektrik teknisyeni; her ikisi operator ve motor teknis-
yeninin yeterliligine sahiptir. llaveten elektrik teknisye-
ni, elektrik arizalarini onarabilir. Buna ¢alisan (enerjili)
elektrikli cihazlar dahil galisma yapabilir.

Yetenek seviyesi 4: Uzman

Yetenekli uzman; Uretici veya onun bayisi tarafindan
karmagik onarimlar veya cihaz tzerinde degisiklik yap-
mak igin génderilir.

Genel olarak tavsiye edilen husus, jeneratdrin calisti-
rilmasi igin 2 operatdrin yeterli oldugudur, daha fazla
operator guvenlik agisindan zaafa sebebiyet verebilir.
Yetkisiz elemanlarin jeneratdr grubuna mudahale et-
mesine izin vermeyiniz. Ureticinin yazili izni alinmadan
yapilan degisiklikler, ilaveler veya dontsttrmeler ya-
pilmasi ve orijinal olmayan pargalarin kullaniimasindan
dogacak hasarlardan, tretici sorumluluk kabul etmez.

1.5. Cevre Koruma Onlemleri

Cevreyi rahatsiz etmemek ve glrtltt kirliligine neden
olmamak igcin jeneratort calistiracaginiz yeri segerken
dikkatli olunuz. Jeneratdrii olabildigince ¢evreyi daha
az rahatsiz edecegi, sesin yanki yapmayacag yerlerde
kullaniniz. Eger bdyle bir ortam saglanamiyorsa, gerekli
hallerde ses yalitimli jenerator kabini kullanilmasi tavsiye
edilir veya jenerator odasina ses yalitimi yapilabilir. Ayni-
ca 6zel egzoz susturucusu kullanilir.

Motorun yagini yere ya da atik su kanalina degil uy-
gun bir kaba bosaltiniz ve biriktiriniz. Yag tedarik fir-
masindan atik yaglarin toplanmasi hakkinda bilgi aliniz
ve ilgili yere teslimini saglayiniz. Petrol tUrevlerinin (yag,
yakit) dogaya karismasi engellenmelidir, toprak, akarsu
ve deniz ile temasi durumunda toprak, akarsu ve deniz
kullanilamaz duruma gelmektedir.

Jeneratorin agaglk veya calilik bir alanda kullaniimasi
halinde yangin tehlikesi olabilir. Bunu &nlemek igin Je-
neratdriin cevresi dikkatle temizlenmelidir.

Kullanim zamani dolmus veya hasar géren akdleri, aki
tedarikginize teslim ediniz. Akulerin geri dontstimU ya-
pilabilmekte ve zehirli atiklarin; asit, kursun gibi madde-
lerin dogaya karismasi engellenmelidir.

1.6. Eneriji tiiketimi agisindan jeneratéri verimli kul-
lanma;

Yakit tiketiminin (enerji tiketiminin) verimli olmasi:

* Jenerator havalandirmasinin montaj kilavuzda tavsiye
edildigi sekilde yapilmasi.

* Jenerator rutin bakimlarinin zamaninda yapilmasi.

* Jeneratorin agin yikte kullaniimamasi, daha uzun
omurlt olmasini saglayacaktir.

* Agsinan pargalann (segman, gdmlek, piston, yatak) ye-
nisi ile degistirimesi.

* Dizel motorun enjektorlerinin temiz ve ayarinin ya-
pilmis olmasi.

* Hava filtresinin temiz olmasi.

* Motorun supap ayarlarinin zamaninda yapilmasi.

* Jeneratorin distk ytkte kullaniimasi (prime yukdn
930 unun atinda), yakit ve yag tuketimini artirnr. Moto-
run hasar gérmesine sebep olur.

Yukarida yazili 6zelliklerin yerine getirilmesi durumun-
da, yakit tiketiminin verimli ve enerjinin verimli kullanil-
masini saglayacaktir.

2. DIKKAT EDILMESI GEREKEN HUSUSLAR

2.1. Genel

Jeneratdr dogru kullaniimasi halinde tamamen glivenli
olacak sekilde tasarlanmistir. Bununla birlikte glvenlik
sorumlulugu jeneratort kuran, isleten ve bakimini ya-
pan kisilere aittir. Eger belirtilen gtivenlik &nlemleri uy-
gulanmis ise kaza ihtimali cok azdir. Herhangi bir teknik
operasyon veya islem yapmadan dnce gerekli emniyeti
saglamak operasyon veya islemi yapan kisiye aittir. Je-
nerator yalnizca yetkili ve egitimli kisiler tarafindan ¢a-
listirlabilir.

Uyarilar

| Jeneratore bakim yapmadan veya jeneratori galistir-
madan 6nce kitaptaki tim uyanlan okuyunuz ve an-
layiniz.

I Bu kitaptaki prosedur, talimat ve glvenlik &nlemleri-
ne uyulmamasi halinde kaza ve yaralanmalarin artmasi
muhtemeldir.

I Bilinen emniyetsiz bir durumda jeneratdri asla ¢alis-
tirmayiniz.

| Eger jeneratdrde emniyetsiz bir durum var ise, tehlike
uyarisi koyunuz ve akintn negatif (-) kutbunun bag-
lantisini keserek bu olumsuz durum dizeltilene kadar



jeneratorin galismasini engelleyiniz.

| Jeneratore bakim veya temizlik yapmadan once aki-
ndn negatif (-) kutbunun baglantisini kesiniz.

| Jenerator standartlara uygun sekilde kurulmali ve ¢a-
listinimalidir.

2.2. Yerlesim, tasima ve Cekme
Asagidaki emniyet tedbirlerini dikkate aliniz.

Uyarilar

| Elektriksel baglantilar, ilgili standartlara uygun sekilde
yapiniz. Bu standartlara topraklama ve toprak hatalar
dahildir.

I Jeneratrler igin yapilan yakit depolama sistemlerinin
ilgili kodlara, standartlara ve diger gereklere uygun se-
kilde kuruldugundan emin olunuz.

! Motor egzoz gazlari personel icin tehlikelidir. Kapali
mahallerde bulunan butin jeneratdrlerin egzoz gaz-
lart ilgili standartlara uygun sizdirmaz siyah borular ile
disariya atilmalidir. Sicak egzoz susturucusu ve egzoz
borular yanabilecek maddelerin temasi ve personelin
dokunmasina karsi korunmalidir. Egzoz gazinin tehlike-
siz olarak disar atilmasini saglayiniz.

| Jeneratory, alternator ve motor kaldir-

ma halkalarini kullanarak  kaldirmayiniz.

Jeneratori kaldirmak icin sasede bulunan

kaldirma noktalarini  kullaniniz.  Kabinli
jeneratorlerde kabinin Ust kisminda bu-

lunan kaldirma noktalari da kullanilabilir.

| Kaldirma araglari ve destek yapilarinin saglam ve je-
neratorl taslyabilecek kapasitede oldugundan emin
olunuz.

! Jenerator kaldinldigi zaman, tim personel jenerator
etrafindan uzak tutulmalidir.

I Rédmorklu jeneratdrli ¢ekerken tim trafik kurallari-
na, standartlara ve diger duzenlemelere dikkat ediniz.
Bunlarin icinde ydnetmeliklerde agik¢a belirtilen gerekli
donanimlar ve hiz sinirlar da vardir.

! Personelin mobil jeneratér lzerinde seyahat etmesi-
ne izin vermeyiniz. Personelin, cekme demiri Uzerinde
veya mobil jenerator ile gekici arag arasinda durmasina
izin vermeyiniz.

I Ozel olarak tasarlanmadikga jeneratori tehlikeli olarak
siniflandinlan bir ¢evrede kurmayiniz ve galistirmayiniz.
! Jenerator seti kurulumu da ‘Aksa Dizel Motor Jenera-
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t8r Grubu Montaj Tavsiyeleri El kitabina’ uyunuz.

2.3. Yangin ve Patlama

Jeneratdrin bir pargasi olan yakit tutusabilir ve patlaya-
bilir. Bu maddelerin depolanmasinda uygun onlemlerin
alinmasl, yangin ve patlama riskini azaltir. BC ve ABC
sinifi yangin sénddrtcller el altinda bulundurulmalidir.
Personel bunlarin nasil kullanildigini bilmelidir.

Uyarilar
| Jenerat6r odasini uygun sekilde havalan-
dirniz.

Wy

veya sogutma suyunun etrafa dokilmesi durumunda,

| Jeneratori, jeneratdr odasi ve zeminini
temiz tutunuz. Yakit, yag, aku elektroliti

dokdlen yeri derhal temizleyiniz.

I'Yaniai sivilart motorun yakininda bulundurmayiniz.
I'Yakitin etrafinda alev, kivilcim, sigara icmek gibi yanma-
ya sebebiyet verebilecek olaylara izin vermeyiniz. Yakit
buhan patlayicidir. Akuleri sarj ederken ortaya gikan
hidrojen gazi da yanicidir.

I Akl baglantisini yapmadan veya aki baglantisini sok-
meden dnce aki sarj cihazinin beslemesini kesiniz.

I Ark olayindan kaginmak igin topraklanmis iletken nes-
neleri terminaller gibi elektrige maruz kalan bolgeler-
den uzak tutunuz. Kivilcim veya ark, yakiti tutusturabilir.
I Motor calisiyor iken yakit tankini doldurmaktan ka-
cininiz.

I Yakit sisteminde yakit sizintisi varsa jeneratort calis-
tirmayiniz.

I Herhangi bir yangin aninda personelin kolay ¢ikist i¢in
acil ¢ikis kapisi olmalidir.

2.4. Mekanik

Jenerator, hareketli pargalardan
4

X

diger mekanik tehlikelerden personeli ve cihazlari ko-

korunmak i¢in muhafazalariyla bir-
likte tasarlanmistir. Buna ragmen

jenerator mahallinde  calisirken

rumak igin dnlem alinmalidir.

Uyarilar

I Emniyet muhafazalari ¢ikarilmig halde jeneratori ¢a-
listirmayiniz. Jenerator ¢alisiyorken bakim yapmak veya
bagka bir sebepten dolayr emniyet muhafazasinin yani-



na veya altina ulagmaya ¢alismayiniz.
I El, kol, uzun saglar, sarkan elbise pargalari ve takilan
hareketli pargalardan uzak tutunuz.

Dikkat: Jenerator caliir iken bazi hareketli pargalar agik
bir sekilde gortlimeyebilir.

| Jeneratdr odasl var ise kapisini kapali ve kilitli tutunuz.
I Sicak yakit, sicak sogutma suyu, sicak egzoz dumani,
sicak yuzeyler ve keskin koselere temastan kagininiz.

| Jenerator mahallinde ¢alisirken
eldiven, sapka ve koruyucu elbise
giviniz.

I Sogutma suyu soguyana kadar

radyator dolum kapagini agmayiniz.  Radyator kapagini
tamamen agmadan once yiksek buhar basincinin azal-
masi igin kapagl yavas yavas gevsetiniz

2.5. Kimyasal

Jeneratdrde kullanilan yaglar, yakitlar,
sogutma sulari ve aku elektrolitleri
endustriyel tiptir. Uygun kullaniimaz-
larsa personele zarar verebilirler.

Uyarilar

I'Yakiti, yagi, sogutma suyunu ve aki elektrolitini deri ile
temas ettirmeyiniz ve yutmayiniz. Eger kazayla yutulur
ise tibbi tedavi icin derhal yardm isteyiniz. Eger yakit
yutulmus ise kusturmayiniz. Deri ile temas halinde te-
mas bolgesini sabunlu su ile yikayiniz.

I Yakit veya yag bulasmig elbise giymeyiniz

I Aktlyt hazirlarken aside dayanikli bir dnluk, ytz mas-
kesi ve koruyucu gozluk takiniz. Deriye veya elbiseye
akt elektrolitinin doktlmesi durumunda dokdlen yeri
bol miktarda basingli su ile hemen temizleyiniz.

2.6. Giiriilti

Ses valitim kabini ile donatiimamis je-
neratdrlerin ses siddeti 105dBA'dan
fazladir. 85dBA'dan fazla ses siddetine
uzun streli maruz kalma, isitme igin
tehlikelidir.

Uyarilar
! Jenerator mahallinde calisirken kulaklik takiniz.

2.7. Elektriksel
Elektrikli cihazlarin etkili ve emniyetli
calismasi, bu cihazlarin dogru bir sekil-

de yerlestirilmesi, kullanilmasi ve baki-

minin yapilmasi ile saglanir.

Uyarilar

! Jeneratoriin yuke baglantisi, bu konuda egitimli ve ka-
lifiye olan yetkili bir elektrikgi tarafindan, ilgili elektrik
kodlarina ve standartlarina uygun bir sekilde yapilma-
lidir.

! Jeneratori ¢alistirmadan 6nce (buna mobil jeneratdr-
ler de dahil) jeneratoriin topraklamasinin yapildigindan
emin olunuz.

! Jeneratore yik baglantisi yapmadan veya jeneratdrden
yUk baglantisini sokmeden 6nce jeneratdriin galismasini
durdurunuz ve aki negatif (-) terminalinin baglantisini
kesiniz.

Islak veya sulu bir zeminde duruyor iken yuk baglantisi-
ni yapmaya veya ylk baglantisini kesmeye kalkismayiniz.
| Jenerator Uzerindeki iletkenlere, baglanti kablolarina
ve elektrikli pargalara viicudunuzun herhangi bir kismi
ile veya izole edilmemis herhangi bir nesne ile temas
etmeyiniz.

I Ytk baglantisi yapildiktan sonra veya yik baglantisi
sokuldikten sonra alternatér terminal kapagini yerine
takiniz. Kapak emniyetli bir sekilde yerine takiimadikga
jeneratori galistirmayiniz.

! Jeneratori glictine ve elektrik karakteristiklerine uygun
yuklere ve elektrik sistemlerine baglayiniz.

I Ttim elektrikli donanimlar temiz ve kuru tutunuz. [zo-
lasyonun asindigy, catladigi ve kinldigi yerlerdeki elektrik
tertibatini yenileyiniz. Asinmis, paslanmig ve rengi gitmis
olan terminalleri yenileyiniz. Terminalleri temiz ve bag-
lantilart siki tutunuz.

I Tum baglantilar ve bostaki kablolart izole ediniz.

| Elektrik yanginlarinda BC veya ABC sinifi yangin son-
durtctler kullaniniz.

2.8. Elektriksel ¢carpmalara karsi yardim

Uyarilar

| Elektrige maruz kalmig kisiye, elektrik kaynagini kapat-
madan 6nce ¢iplak elle dokunmayiniz.

I Eger mimkinse elektrik kaynagini devre disi ediniz.

I Bu mimkun degil ise elektrik fisini gekiniz veya elektrik



kablosunu elektrige maruz kalan kisiden uzaklastiriniz.

! Eger bunlar da mimkiin degil ise, kuru yalitkan madde
Uzerinde durunuz ve tercihen kuru tahta gibi yalitkan
bir madde kullanarak, elektrige maruz kalan kisiyi ilet-
kenden uzaklastiriniz.

| Eger kazazede nefes aliyor ise, kazazedeyi asagida ta-
nimlandig gibi iyilesme pozisyonuna getiriniz.

I Eger elektrige maruz kalan kisi bilincini kaybetmis ise,
ayiltmak igin agagidaki islemleri uygulayiniz:

Solunum Yolunu Agmak

- Kazazedenin basini geriye dogru egi-
niz ve genesini yukart kaldiriniz.

- Kazazedenin agzina veya bogazina
kagmis olabilecek takma dis, sakiz, si-
gara gibi nesneleri ¢cikariniz.

Nefes alma

Kazazedenin nefes alip almadigini, go- Z
rerek, dinleyerek ve hissederek kont- )
rol ediniz.

Kan Dolagimi

Kazazedenin boynundan nabzini kontrol ediniz.

Eger Nefes Alamiyor fakat Nabiz Varise

* Kazazedenin burnunu sikica kapati-

niz. QQ%

* Derin nefes alarak dudaklarinizi ka- #‘
zazedenin dudaklari ile birlestiriniz.

» Gogus kafesinin ytkseldigini gozleyerek agzindan ya-
vasca Ufleyiniz. Sonra Uflemeyi birakarak gégus kafesinin
tamamen inmesine izin veriniz. Kazazedeye dakikada
ortalama 10 defa nefes veriniz.

* Eger yardim ¢agirmak igin kazazede yalniz birakilacak-
sa, 10 defa nefes vererek kisa zamanda geri déniintiz ve
nefes verme islemine devam ediniz.

* Her 10 nefes verme isleminden sonra nabzi kontrol
ediniz.

* Nefes alip vermeye bagladigl anda kazazedeyi iyiles-
me pozisyonuna getiriniz

Nefes Alamiyor ve Nabiz Yok ise

* Tibbi yardim isteyin veya en yakin s ,,’}

saglik kurulusunu arayiniz.

* Kazazedeye iki defa nefes verin ve asagidaki gibi kalp
masajina baslayin.

» Gogus kafesinin birlesme yerinden 2
parmak yukariya avug igini yerlestiriniz.
* Diger elinizi de parmaklarinizi kilitle-

yerek yerlestiriniz.

* Kollarinizi dik tutarak, dakikada |15 defa 4 - 5 cm asag
dogru bastiriniz.

* Tibbi yardim gelene kadar 2 nefes verme ve 15 kalp
masaji islemini tekrar ediniz.

» Eger kazazedenin durumunda duizelme gorilirse,
nabzini kontrol ederek nefes vermeye devam ediniz.
Her 10 nefes verme isleminden sonra nabzini kontrol

ediniz.
* Nefes alip vermeye bagladigi anda e
kazazedeyi, iyilesme pozisyonuna ge-
tiriniz.
iyilesme Pozisyonu
* Kazazedeyi yan yatiriniz. )
* Solunum yolunun agik olmasini sag-
lamak icin ¢enesi ileriye dogru bakacak
—

sekilde bagini egik tutunuz.
* Kazazedenin 6ne veya arkaya dogru yuvarlanmama-
sini saglayiniz.

» Nefes alip vermesini ve nabzini duizenli bir sekilde
kontrol ediniz. Eger ikisinden biri durursa yukandaki is-
lemleri tekrarlayiniz.

Uyarilar
Kazazedenin bilinci tekrar yerine gelene kadar, su gibi
sivilar vermeyiniz.

3. JENERATOR TARIFi VE PARGCALARI

3.1. Genel Tanim

Dizel jenerator gruplan; elektriksel gli¢ Uretimi igin ba-
gimsiz Unitelerdir, basit anlatimla, bir dizel motor tara-
findan dondurilen, sabit voltajli senkron jeneratérden
olusur.

Gruplar iki ana amag igin kullanilir:

a - Surekli hizmet amagh jeneratér gruplari
Elektrik enerjisinin bulunmadig yerlerde elektrikli cihaz-
lar igin enerji saglamada kullanilir.



b - Yedek hizmet amagl jenerator gruplari

Sebeke enerjisi arizalandiginda yedek gli¢ olarak kulla-
nilir. Finansal zarar veya kisileri veya malzemeyi ciddi
sikintiya sokacak (hastanelerde, endustriyel isletmeler-
de, yasam alanlarinda) veya asin enerji taleplerini karsi-
lamak, igin kullanilir.

Uygulamaya gore gruplar ikiye bolinmustdr.
- Karada kullanim igin jenerator grubu,
- Denizde kullanim igin jeneratdr grubu,

Karada kullanilan jenerator gruplan ikisinden biri olabilir:
- Sabit tip
- Seyyar tip

Bu iki tip jeneratdr gruplarini, genis gl¢ araliginda, her
turld isletme ihtiyaci igin temin etmek muimkinddr.

I- Mantel kontrollti jeneratdr gruplarn

2- Otomatik isletim sistemli jenerator gruplarn

Standart sabit tip jenerator gruplart asagidaki donanim-
lardan olusur:

- Dizel motor

- Senkron jenerator

- Radyator

- Sase ve titresim izolatorleri

- Mars motoru akuleri

- Sase igerisinde yakit tanki

- Ay yakit tank, (bytk glglerde)
- Kontrol panosu

- Egzoz gazi susturucusu

Aksa Jenerator, yuksek kalite ve gliven saglamak ama-
clyla bir blttin olarak tasarlanmistir. Sekil 3.1. de tipik bir
jeneratoriin ana pargalarini gostermektedir. Fakat her
jenerator, ana pargalarinin konfiglirasyonu ve buyklu-
gline gore baz farkliliklar gosterir. Bu bolim jenerator
grubunun pargalarini kisaca tanimlamaktadir. Daha ge-
nis bilgi bu kitabin daha ileri bolimlerinde verilmistir.
Aksa dizel jeneratdr gruplan, alternatif akim jenerator-
leridir. Sebeke enerjisinin kesildigi durumlarda yedek
gl¢ kaynagl (Standby) veya elektrigin olmadigi sahalar-
da strekli glic kaynagl olarak kullanilacak sekilde Ure-
tilmistir.

Jeneratorler 50 Hz, 230/220 Volt faz-nétr ve 400/440
Volt faz-faz olarak, 60Hz 120/208, 220/380, 277,480 V
olarak galigirlar. 60 Hz igin jeneratorde gerekli degisik-
liklerin yapilmasi gerekir. Bazi dizel motorlar 60 Hz igin
uygun olmayabilir.

Aksa jeneratdr gruplarinda Perkins tarafindan Gretilmis
su sogutmali dizel motorlar kullaniimaktadir.

3.2. Jenerator Ana Pargalari

Sekil 3.1. Tipik jenerator grubu

|. Sase etiketi,

2. Dizel motor,

3. Hava filtresi,

4. Radyator,

5. Alternator,

6. Terminal kutusu
7. Sase,

8. Kontrol panosu,

3.3. Dizel Motor

Jeneratdre hareket veren Perkins dizel motor (2) 6zel-
likle jeneratorler icin Uretildiginden ve glvenilir olu-
sundan dolay segilmistir. Motor 4 zamanli endustriyel
agir hizmet tipidir ve gtvenilir bir enerji saglamak igin
tim aksesuarlar Uzerinde verilmistir. Degisebilir kuru
tip hava filtresi (3), mekanik veya elektronik motor hiz
kontrol governérii bu aksesuarlardan bazilaridir.
Jeneratdr blogu yekpare dokme celiktir. Silindir siralan-
masina gore sira tip yada V tipi olarak adlandinlabilirler.
Silindir kafalan degisik malzemelerden imal edildigi gibi
ozel dokme celik olabilir. Krank saft yekpare ytiksek da-
yanimli dévme celikten imal edilirler.

Yaglama: Genel olarak, disli yag pompasi, 6zel Spin-on
yag filtreleri ve yag sogutucusundan meydana gelir.



3.4. Motor Elektrik Sistemi

Motor elektrik sistemi, negatif toprakli 24 veya 12 V
D.C. dir. Bu sistem elektrikli mars motoru, aku ve aki
sarj alternatoriinden olusmaktadir. 12V elektrik sistemi
icin bir, 24 V elektik sistemi igin iki adet kursun asitli ba-
kimsiz tip start akust verilmektedir. Eger istenirse diger
tip akuler de verilebilir. Akuler 4. Bolimde daha genis
olarak agiklanmistir.

3.5. Sogutma Sistemi

Motor sogutma sistemi su sogutmalidir. Su sogutmali
bir sistem bir radyator (4), bir fan, bir devir-daim pom-
pasl ve bir termostat veya termostatlardan meydana
gelmektedir.

Alternatdrde alternator sargilarini sogutmak igin dahili
bir fan mevcuttur.

3.6. Alternator

Jeneratorin ¢ikis gerilimi ve glct IP 21 koruma stan-
dardinda (tanecik ve damlamaya karsi korumali) kafes
korumali, kendinden ikazli, kendinden regulasyonlu, fir-
¢asiz alterator (5) tarafindan Uretilir. Alternator tzeri-
ne ¢elik levhadan yapilmis terminal kutusu (6) montaji
yapilmistir.

3.7. Kaplin

Motor ve tek yatakli alternatorler &zel esnek plakali
kavrama ile birbirlerine baglanirlar. Alternatér ¢ift ya-
takli ise motor ve alternator arasinda eksensel kagikligi
alabilecek sekilde kavrama kullanilir.

3.8. Sase ve Yakit Tanki

Motor ve afternatér birbirine akuple edilerek gelik bir
sase (7) Uzerine monte edilmistir. Sase icinde yakit tan-
ki mevcuttur. Yakit tanki kapasitesi grubu prime yukte
yaklagik 8 saat calistirabilecek kapasitedir. Yakit tanki,
yakit doldurma bogazi, yakit gbstergesi, yakit giris ve
donus baglantilarini bulundurur. Buytk glicteki jenera-
t6r gruplarinda yakit tanki gruptan ayndir.

3.9. Titresim Izolatérleri

Motorun titresimini azaltarak jeneratoriin yerlestirildigi
zemine titresimi iletmesini 6nlemek icin titresim izola-
torleri kullanilmistir. Bu izolatorler motor ve alternator
ayag) ile sase arasina yerlestirilmistir.

3.10. Susturucu ve Egzoz Sistemi;

Egzoz susturucusu jeneratér ile birlikte montaj icin ay-
rica verilmistir (Agik tip Jeneratdrlerde). Susturucu ve
egzoz sistemi motordan yayllan glrlltlyl azaltir ve
emniyetli ¢ikis igin egzoz gazini yonlendirir.

3.11. Kontrol Sistemi

Otomatik kontrol sistemi ve panosu (8) jeneratdri
muhtemel arnizalardan korumak, jeneratériin gikigini
ve calismasini kontrol etmek amaciyla jenerator sasesi
Uzerine yerlestirilmistir. Bu sistemler hakkinda 6. bo-
[tmde daha detayli bilgi verilmistir.

4. ELEKTRIKLI START SISTEMLERI

Elektrikli start sistemleri genellikle tim jeneratorler
Uzerinde kullaniimigstir. Elektrikli start sistemleri bir mars
motoru, volan muhafazasina montaj flangi ve “Bendiks”
tip disli diizeninden meydana gelir. Daha btiytik motor-
larda ¢ift mars motoru diizenlemesi kullaniimig olabilir.
Elektrikli start sistemleri igin glic kaynagi |2V veya 24V
dc. akd grubudur. Start voltaji motor boyutuna gore
belirlenmistir. Daha buylk motorlarda kablo ¢apini ve
start akimini dustirmek igin 24 V dc. kullanilir. Mars
motoruy, jeneratdr kontrol modult tarafindan kontrol
edilir.

4.1. Aku Sistemleri

Kullanilan akiilerin tipleri

Akdler kursun asit ve NiCad olarak iki tiptir. Genellikle
fiyati uygun oldugu igin kursun asitli aktler kullanilir. Ni-
Cad akdler uzun émur gereken yerlerde kullanilir.
Akdler jenerator sisteminin ana pargalarindan biridir ve
tUm standby jenerator anizalarinin %90 1 akd ytzinden-
dir. Bu nedenle akiilere gereken bakim ve kontrollerin
yapilmasi gerekir. Aksa Jeneratdr gruplarinin bircogun-
da akiler jeneratdr sasesine monte edilmistir.

- Aku Sarj Sistemleri,

- Jenerator calisiyorken akuleri sarj etmek icin motor
Uzerinde sarj alternatori bulunmaktadir.

- Jenerator galismiyorken ve sebeke beslemesi mevcut
oldugu zaman aki sistemi sebeke beslemesi ile ¢alisan
aki sarj cihazi ile sarj edilir.

4.2. Bakimh Tip Akdler

Uyarilar

* Akduler sarj edilirken etrafina patlayici gaz verir. Aku-
lerin etrafinda alev, kivilcim, sigara icmek gibi yanmaya



sebebiyet verebilecek olaylara izin vermeyiniz.

* AkiyU hazirlarken aside dayanikli bir 6nluk, ytz mas-
kesi ve koruyucu gozluk takiniz. Deriye veya elbiseye
aki elektrolitinin dokulmesi durumunda, derhal doku-
len yeri bol miktarda basingl su ile temizleyiniz.

* Akl Uzerinde iletken aletleri kullanmadan 6nce eliniz-
deki ve bileginizdeki zincir, yuztk gibi ziynet esyalarini
cikariniz.

* AkU baglantisini yaparken en son negatif terminal
baglanmali, akdl baglantisini sdkerken ise &nce negatif
terminal aktiden sokulmelidir.

* Akiye su koyma islemi ve aki bakimi agik havada
yapilmalidir.

* Akdler jeneratore mumkin oldugunca yakin konma-
lidir. Eger akiler jeneratérden uzak noktalara konulursa
voltaj dismesine neden olur. Bu da akilerin dizel mo-
toru mars yapabilme kapasitelerini dtstrir.

Bakimli tip Akiiye ilk Asitli Suyun Doldurulmasi

I. AkU kapaklarinin Gzerindeki koruyucu ortlyd gikan-
niz. Hava atig kapaklarini sokiintz.

2. 20 °C de o6zgul agirligi 1,280 olan temiz akimula-
t6r asidi ile plakalarin st noktasinin 15 mm yukarisina
kadar aklyt doldurunuz. Aku ve asit isisi 10°C'nin tze-
rinde olmalidir.

3. 15 Dakika kadar aktyu bekletiniz. Sonra aki goz-
lerinde (ceplerinde) kizisma baslayacak ve elektrolitin
ylzeyine gaz kabarciklart ytkselecektir.

4. Hava atis kapaklanni yerine takiniz.

5. En az |5 dakika bekledikten sonra bir hidrometre ile
akiyU kontrol ediniz.

6. Minimum sarj stresi 6 saattir. Sarj akimi ve elektrolit
seviyesini |” er saat arayla kontrol ediniz. | saat streyle
degisme gorilmez ise sarj olmustur.

7. Sarjdan 2 saat sonra elektrolit seviyesini kontrol edi-
niz ve gerekiyorsa plakalarin 10 mm zerinde olacak
sekilde saf su ilave ediniz.

Akii Bakimi

» Akinln Uzerini ve terminallerini temiz tutunuz.

» Akl terminallerini ve baglantilan dikkatli bir sekilde
vazelinle kaplayiniz.

» Terminalleri iyi bir sekilde sikiniz (asir sikkmayiniz).

* Elektrolit seviyesini dizenli olarak kontrol ediniz.
Elektrolit seviyesi her zaman plakalarin 10 mm Gzerin-
de olmalidir.

* Sarj alternatori kayisinda aginma olup olmadigini ve

kayisin gerginligini dtizenli olarak kontrol ediniz.

* Akinln sarjsiz kalmamasina dikkat ediniz.

Akiiniin test edilmesi

» AkU test edilmeden 6nce goz ile kontrol yapiimalidir.
» Zaman iginde akd kutup baglan ve baglanti noktala-
rinda oksitlenme olur. Oksitlenme aki kutup baglarini
asindinr ve sarji engeller. Baglantiyr sokip kaynar su ile
oksidi temizleyiniz. Daha sonra baglantiyi yeniden yapa-
rak vazelinle kaplayiniz.

* Gevsek baglantiya izin vermeyiniz.

Hidrometre Testi

Ak igerisindeki stlftirik asidin 6zgul agirigi ve sarj duru-
mu bir hidrometre kullanilarak dlctlebilir.

I. Damitiimis su ilave etmeyiniz. Yalnizca saf su kulla-
niniz.

2. Hidrometrenin figi kismini dik tutarak yeterli miktar-
da elektroliti yukan dogru ¢ekiniz. TUp igerisinde ser-
best yuzme olmalidir. Okuma géz hizasinda yapilmali-
dir. Degerlendirme asagidaki gibidir;

1,270 .....1,280
1,220 ......1.230 &zgul agirlikh yar sarjl
[,150 ......1,220 &zgul agirlikl desarj olmus

ozgul agirlikli tam sarjli

4.3. Bakimsiz Tip Akiiler

Akdlerin sarjsiz kalmamasina ve elektriksel baglantilari-
nin dogru yapildigina emin olunuz. Bunun diginda bu
akdler herhangi bir bakim gerektirmez.

Akiintin Test Edilmesi

* Akiyl test etmeden nce gozle kontrol yapilmalidir.
* Zaman iginde akd kutup baglan ve baglanti noktala-
rinda oksitlenme olur. Oksitlenme, akd kutup baglarini
asindinr ve sarji engeller. Baglantiyr sékiip kaynar su ile
oksidi temizleyiniz. Daha sonra baglantiyi yeniden yapa-
rak vazelin ile kaplayiniz.

» Gevsek baglantiya izin vermeyiniz.

4.4. Start Yardimailari

Acil durum jeneratorlerinin ytki daha gabuk tzerine
almasi ve kolay start igin sogutma suyu sicakligi mini-
mum 40°C Uzerinde olmasi gerekir. Bu nedenle ter-
mostat kontrolli harici tip motor blok suyu istticisi kul-
lanilir. Bu isiticilar sebekeden beslenirler ve jenerator
calismiyorken motor blok suyu sicakhiginin stirekli ayni
sicaklikta kalmasini saglar.



5. SAGLIK VE EMNIYET

Emniyet, jeneratdr kurulum yeri dizayn ekibinin ve je-
neratort kuran ekibin dncelikle dikkat etmesi gereken
bir konudur. Emniyetin iki bakis agisi vardir;
|-Jenerat6riin emniyetli bir sekilde galismasi.
2-Sistemin glvenilir bir sekilde isletiimesi.

Sistemin glvenilir bir sekilde isletimesi emniyetle alaka-
lidir. Ctnkd kullanilan teghizatlar insanlanin hayatini ve
sagligini etkilerler; hastanelerde kullanilan yasam destek
Uniteleri, acil durum isiklandirmalar, bina havalandirma-
lari, asansorler, yangin pompalari jeneratorin diizgtin
bir sekilde ¢alismasina baglidir.

5.1. Yangindan Korunma

Dizel yakiti topragin tzerinde uygun muhafaza iceri-
sinde glivenle depolanabilir. Parlama noktasi ytksek
oldugu halde dizel yakiti yanabilir ve yangin sénddrticl
techizat tedarik edilmis olmali. Yakit, gaz, yaglama yag)
gibi maddeler igin kdpuk veya CO?2 kullanilmig olmali.
Elektrik kablolari ve bara iletkenleri icin CO2 veya CTC
kullaniimig olmal.

Izole ve kiigik yanginlar igin kum kullanilabilir.
Yangindan korunma sistemlerinin segimi ve montaji igin
asagidaki maddelerin gz dntine alinmasi gerekir:

- Yangindan korunma sistemleri ulusal standartlan sag-
liyor olmal.

- Jeneratoriin bulundugu oda | saat, montajinin yapildi-
g1 bina 2 saat yangina dayanim oranina sahip olmalidir.
- Jenerator odasi depo amagli olarak kullanilmamalidir.
- Jeneratér odasinda portatif yangin sondurtictler ol-
malidir.

- Acil durdurma igin jenerator odasinin disinda veya
muhafazasinin disinda yangin olayr durumunda veya
diger tip acil durumda jeneratér grubunu durdurmak
mumkdn olmal.

- Jenerator grubunu egzoz sisteminde yakit birikmesini
onlemek igin en az yilda bir kez yaklagik tam ytk altinda
calisma sicakligr kararli oluncaya kadar galigtirin.

Genel

- Motor calisiyorken yakit tanklarina yakit doldurmayi-
niz, eger yakit tanki oda disanisinda degil ise.

- Yakit tanki veya jenerator grubu yakininda sigara igil-
mesi, kivilcim olugmasi, ark cihazi veya diger atesleme
kaynaklarinin bulunmasina veya ¢alismasina izin verme-
yiniz.

- Yakit hatlarinda sizinti olmamasi icin yeterli emniyet
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tedbirleri alinmig olmalidir. Motora yakit baglantilart es-
nek hatlarla yapilmali. Bakir kullanmayiniz, bakirin stirekli
vibrasyona maruz kalmasi veya tekrar tekrar bukilme-
ler varsa kinlma meydana gelecektir.

- Tum yakrt beslemelerinde vana kullaniniz.

5.2. Egzoz Gazlan

- Egzoz gazlarinin kapali ve korumali alanlardan ve in-
sanlarin kullandig! bolgelerden uzak olacak sekilde disa-
riya atilmasini saglayin.

- Iki veya daha fazla motorun egzoz sistemlerini bir ara-
da ortak baglamayiniz.

- Motorun egzozunu tugla, kiremit veya beton blok
baca veya benzer yapilarin icerisinden desarj etmeyiniz.
Egzoz gazi carpmalan siddetli yapisal hasara sebebiyet
verebilir.

- Egzoz gazlarini bslim isitmasi igin kullanmayiniz.

- Jeneratoriin havalandirmasinin iyi oldugundan emin
olun.

- Egzoz sistemi igcin bagimsiz destekler olmasi gerekir.
Ozellikle turbo sarjli motorlarda egzoz manifoldu tize-
rinde zorla ytiklenme ve burkulma olmamalidir.

- Personel temasi tehlikesi veya tutugabilen malzeme
yakininda olmasi durumunda egzoz borulannin izolas-
yonu gerekir.

5.3. Hareketli Parcalar

- Donen fan, kayis Uzerindeki muhafazalar, kelepgeler
ve desteklerin baglantilan iyi sikilmis olmal.

- Takilarinizi, giysinizi ve ellerinizi hareketli pargalardan
koruyunuz, uzakta tutunuz.

- Eger Jenerator grubu calisiyorken bir ayar yapiimasi
mecburi ise, donen pargalara, sicak egzoz manifolduna
ve bunun gibi tehlike arz eden diger pargalara karsi aza-
mi dikkat gosterilmesi gerekmektedir.

5.4. Tehlikeli Voltaj

Elektriksel gli¢ tretilmesi, aktariimasi ve dagitim sistem-
leri uygun olmayan kablo tesisati yangin veya elektro
soka sebep olabilir.

Elektriksel ¢alismalarda personelin korunmasi igin kuru
tahta platformu veya lastik izoleli paspasin tzerinde
durmali, elbise ve ayakkabilar kuru olmal, ellerde bu-
lunan metal takilar g¢ikartilmis olmali ve izoleli takimlar
kullaniimalr.

* Jenerator odasi zeminine kablolart serili birakmayiniz.
* Elektrik kablolari ve yakit veya su borulari igin ayni



kanali veya boruyu kullanmayiniz.

* AC ve DC kablolarini ayni boru igerisinde ¢ekme-
yiniz.

» Cihaz topraklamasinin dogru yapildigina emin olun.
Tum metalik pargalar anormal durum meydana geldi-
ginde enerjilenebilir. Bu nedenle uygun bir sekilde top-
raklanmis olmalr.

+ Ozellikle sebeke arizasinda, otomatik olarak ¢alisan
jenerator igin bakim-servis yapilacag zaman jenerato-
riin calismamasi igin aki ve akd sarj baglantilarini devre
digi birakiniz. Akl kablolarini sdkmeden &nce aki sarj
cihazinin AC beslemesini kesiniz. Jenerator tzerinde ¢a-
lisma yaparken jeneratoriin kaza ile galismasi personel
yaralanmasina veya oltime sebep olur.

* Elektriksel kilitlemeleri ¢6zmeyiniz.

* Elektriksel baglantilar, montajlar yeterli, ehliyetli tek-
nisyenler tarafindan yapiimalidir.

* Jeneratori direkt olarak bina elektrik sistemine bag-
lamayiniz.

* Her zaman yerel veya kamusal ttim elektrik yonet-
meliklerine uyun.

* Yuksek gerilim jeneratér gruplan algak gerilimlilerden
farklidir. Yiksek gerilimli cihazlarla ¢alisabilmek icin 6zel
cihaz ve egitim gerekir. Bu cihazlar tzerinde yeterli egi-
tim almig personel ¢alisma ve bakim yapmalidir. Uygun
olmayan kullanim ya da prosedrler kisilerin yaralanma-
sina hatta dlumtine sebebiyet verebilir.

» Enerji bulunan cihaz lzerinde galisma yapmayiniz.
Yetkisiz personelin elektrikli cihazlara midahale etme-
sine musaade etmeyiniz. YUksek voltajli elektrik cihaz-
laninda gti¢ kaynagindan baglanti kesildikten sonra da
kalicr indiklenmis voltaj olur, cihaz emniyetli sekilde
topraklanmis ve enerjisi bogaltilmis olmali.

5.5.Su

Jeneratdr icerisinde su veya rutubet mimkin olacak
elektriksel sok ve flaglamayi artinr, bu da cihazin hasar
gdrmesine ve ciddi sekilde personelin yaralanmasina
veya 6lmesine sebep olur. Jeneratdriin ici ve digi kuru
degilse kullanmayiniz.

5.6. Sogutma sivisi ve Yakit

Sogutma sistemi bosken veya motor calisiyorken su
istticising galistirmayiniz, eger calistinrsaniz isitici zarar
gordr.

Sogutma sivisi basing altinda sudan daha ytiksek kayna-
ma noktasina sahiptir.

-Motor calisiyorken radyatér, 1si degistirici esanjor ba-
sing kapagini agmayiniz. Jenerator grubunun sogumasi-
na ve sistem basincinin normal duruma gelmesine izin
veriniz.

-Yakit tanklan veya donanimlar, yakit hatlarinda bakir
veya galvanize edilmis metal kullanmayiniz. Tanklarda
ve yakit hatlarinda yakit igerisindeki kikdrtten dolays
stlfirik asit meydana gelecektir. Bakir veya galvanize
hatlar veya tanklarda molekiler yapidan dolay: yakt ile
reaksiyona girerek yakiti kirletir.

6. JENERATOR GRUBU KONTROL SISTEMi
Jeneratoriin calismasini kontrol etmek ve izlemek igin
elektronik kontrol sistemleri kullaniimaktadir. Kontrol
panosu jeneratorin galistinlmasini, durdurulmasini, ¢a-
lisma durumunun ve ¢ikis geriliminin izlenmesini saglar.
Aynica dustik yag basinci, yliksek motor sicaklig ve diger
ariza durumlarinda jeneratorii otomatik olarak durdu-
rur.

6.1. P 732 Pano Ozellikleri

220kVA ve Uzeri jenerator gruplarmizda DSE7320
kontrol sistemi standarttir. Elektronik ve elektronik
olmayan gaz ve dizel motorlu jeneratdr gruplarinin
otomatik olarak calistirlmasi ve durdurulmasi igin ta-
sarlanmistir. Ayrica modul sebeke voltajini ve frekansini
izler ve yedek jenerator grubu ile ona bagli gli¢ trans-
fer sistemini kontrol eder. Kontrol, izleme ve koruma
panosu jenerator sasesi Uzerine montajlidir. Kontrol
panosu &zellikleri agsagida verilmistir.

Jenerator setleri ile beraber P732 kontrol sistemine ait
detayli calistirma kitabi ‘DSE7320 AMF Kontrol Moddilt
Calistirma El Kitabi" verilmektedir.

Cihazlar

* DSE 7320 AMF, otomatik start ve sebeke kontrol
modult ile sistem kontrold

* Elektronik aku sarj cihazi

*» Acil stop butonu

» Gerekli terminaller, sigortalar ve réleler

DSE 7320 kontrol modiilii 6zellikleri

* Modul sebeke voltajini ve frekansini izler ve yedek je-
neratdr grubunu ve giic transfer sistemini kontrol eder
* Moddl ¢aligma ve ariza durumlarini LCD ekraninda
gosterir

* Mikro-iglemci kontrolli



+ On panelden ve PC yazilim vasitasiyla programlama.
* 132 x 64 piksel LCD ekrant ile bilgileri kolay okuma.
* Yumusak tuslu membran klavye ve bes tuslu ment
navigasyon.

* Ethernet ve RS232, RS 485 vasitasiyla uzaktan iletisim
ve SMS ile rapor alma.

* Tarih ve saat ile kayit defterinde (50) ariza/olay g&s-
terme.

* Motor blok suyu istticisi kontrold.

* Motor egzersiz durumu ve bakim programini tarih ve
saat ile ekranda gésterme.

Kontroller

Stop — Mantiel — Otomatik — Test — Start — Sessiz/
Lamba test — jeneratore transfer — $Sebekeye transfer
— MenU navigasyon butonlar.

LCD ekrandan &lgme gostergeleri
Motor

* Yag basincl (PSI & Bar)

* Sicaklik (°C & °F)

* Hiz, d/d

* Caligma saati

* AkU voltaji

* Zamani gelen bakm

Jenerator

» Volt (L-L/ L-N)

* Akim (LI, L2, L3)

* Frekans (Hz)

* kW

* Cos @

* kVA, kVAr

* kWh, kVAh, kVArh
* Faz sirasi

Sebeke
* Volt (L-L / L-N)
* Frekans (Hz)

Korumalar

ikaz

* Sarj arizasi

* Dustk aku voltaji

* Stop arizasi

* Dustk yakit seviyesi (opsiyon)
* kW agin yak

* Ters faz sirasi
*Hiz sensori sinyali yok

On-alarmlar

* Dustik yag basinci

* Yiksek motor sicakligi

* Dustik motor sicakligi

* Dustikfytiksek hiz

* Dustik/ytksek jeneratér frekansi
* Dustik/yiksek jeneratdr voltaji

* ECU ikaz

Durdurma alarmlari

* Start anizasl

* Acil stop

» Dustik yag basinci

* Yiksek motor sicakligi

* Dustik su seviyesi

* Dustikfytiksek hiz

* Dustikfytksek jeneratér frekansi
* Dustik/ytiksek jenerator voltaji
* Yag basing algilayici bagli degil
* Faz yonu

Elektriksel devreyi agma
* Toprak hatasi

* KW asin yuk

* Jenerator asin akim

* Ters faz sirasi

LED ‘li gostergeler
* Sebeke hazir

* Sebeke devrede
* Jeneratdr hazir

* Jeneratoér devrede

Sekil 6.1. DSE, model 7320 kontrol modlu



6.2. P 612 Otomatik Kontrol Panosu Ozellikleri
Kontrol, izleme ve koruma panosu jenerator sasesi
izerine montaj yapilmistir,

Kontrol panosunda bulunan cihazlar ve &zellikleri aga-
gida verilmistir.

* DSE 6120 kontrol moduld

* Elektronik akii sarj cihazi

* Acil stop butonu

* Gerekli terminaller, sigortalar ve roleler

Jenerator kontrol modiilti DSE 6120 6zellikleri

* Jeneratorin Otomatik, Test veya Mantel olarak ¢ali-
tinlmasi ve durdurulmasi

* Jenerator ve Sebeke arizalarinin izienmesi ve kontroli
» LCD ekrandan sistem parametrelerinin gosteriimesi
* 4-sira, 64 x 132 grafik ekran

* Moddl ayarlarinin 6n panelden veya PC den prog-
ramlanmasi

* Basma Btitanlarla kontrol pozisyonlarinin kolay segimi

STOP - MANUEL - TEST - OTOMATIK
Jenerator Start ve Stop Butonlari Ekran bilgisini ilerlet-
me butonu Sayfa butonu

Gostergeler, LCD ekran tzerinde

* Jenerator Volt (F-F, F-N)

* Jeneratér Amper (LI, L2, L3)

* Jenerator Frekans ( Hz)

* Sebeke Volt ( F-F/ F-N)

* Sebeke Frekans

* Motor su harareti

* Motor yag basinci

* Motor devri

* Caligma saati

* Aki voltaji

* Hafizaya kayith 5 alarm

Alarmlar ikaz alarmlari

+ Dustik/Ytksek jenerator voltaji

* Duistik/ Yiksek jenerator frekansi
* Asin/ Distik hiz

* Motor diistik yag basinci

* Yiksek motor sicakligi

* Dustik/ Yiksek akii voltaji

* Sarj alternator arizasi

* Stop arnizasi

Durdurma alarmlari

* Dusuk/Yuksek jeneratdr voltaji

+ Duistik/Ytksek jenerator frekansi
* Asin/ Dustk hiz

» Motor dustik yag basinci

* Yiksek motor sicakligi

* Start anzasi

* Acil stop

* Asir akim

* Yag basing algllayici baglantisi yok
* Sicaklik algilayici baglantisi yok

LED gostergeleri

* Sebeke Hazir

* Sebeke Devrede

* Jenerator Hazir

* Jenerator Devrede

Sekil 6.2. DSE 6120
Otomatik Sebeke Aniza izleme ve Kontrol



6.3. ikonlar ve LCD tanimlamasi

6.3.1. Tuglar

Tanimlama

Tanimlama

Tanimlama

o Durdurma/Reset e Ayarla/Kayit Otomatik Mod
Start (Mantel
Sayfa Test Mod
° Y @ o oo I yada Test
™ Maniiel Mod modunda iken)

6.3.2. Durum / Olgii Birimleri

Ayarlanabilir Girig
ile Panel Kitlendi

Tanimlama Tanimlama Tanimlama
LI Faz L2 Faz L3 Faz
Ll- N Faz-Notr L2- N Faz-Notr L3- N Faz-Notr
LI-L2 Faz-Faz L2-13 Faz-Faz L3-LI Faz-Faz
BAR Basing KPa Basing PSI Basing
\4 Voltaj °F Sicakhk Hz Frekans
A Amper °C Sicakhk RPM Hiz
kW Kilovat kVA Goriinen Giig Cos@D kW in kVA ya orani
@ Saat Calisma ~ Alternatif Akim @ Jeneratér
g [Z)ZT:;JZYICI === Dogru Akim g‘ Sebeke
£ | Avar Modu Akeif || [l)o | Yalat Seviyesi || <3 Olay Kayit
o

6.3.3. Alarm Gostergeleri

Goériiniim Tanimlama

Goriiniim Tanimlama

Goériiniim Tanimlama

>

Yardimci Gésterim

Yardimci Alarm

(Uyari yada Kapatma)

@ Uyari Alarmi ® Kapatma Alarmi z Elektriksel Trip
EU Yakit qﬂ" Disiik Yag Basinci AT Yuﬁj;ﬁrlm
Sarj Arizasi :.E: Yiiksek Su Sicakligi v T Yiksek Voltaj (AC)
"7 | AcilDurdurma || ]_J° [Motor Mars Amadf| Vi |Dusiik Voltaj (AC)
VT Yiiksek Voltaj (DC) @ Asir Hiz HzT Yiiksek Frekans
V!l [pusik Voltaj DC)| <> Disiik Hiz Hz| | Dustk Frekans

1
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6.4. Elektronik Ak Sarj Cihaz

Jeneratdr grubu uzun sire ¢alismadigl durumda, start
akdlerinin sarj edilmesi icin sebeke elektrigi ile calisan
elektronik akd sarj cihaz tasarlanmis ve kontrol pano-
suna montaji yapiimistir. Akl sarj cihazinin fonksiyonu-
nu yapip yapmadigini gérebilmek igin istege bagli olarak
kontrol panosu Uzerine aki sarj ampermetresi montaji
yapilabilir.

AkU sarj cihazi switching-mode ve SMD teknolojisi ile
Uretilmistir ve ytksek verime sahiptir. Akd, V - | karakte
ristik egrisine gore sarj edilir. 5 amper, 13,8 Volt (12V)
ve 27,6 Volt (24 V) . Girig 198 - 264 volt AC. Cihaz ¢I-
kigi kisa devreye karsi korunmustur. Proline 1205/2405
sarj cihazi, lineer sarj cihazlarina gore daha verimli, uzun
omarlt, anza orani daha dustk, hafif ve 1si yaymasi cok
dusuktir. Sarj anzasi ¢ikisi meveuttur. RFI filtre ile man-
yetik parazitleri bastirma 6zelligi. Galvanik izoleli giris ve
cikislart 4kV'a kadar atlamalara dayaniklidir.

6.5. Kontrol Sistemi Segenekleri

Musteri istegine bagli olarak, cesitli segenekleri kontrol
sistemine baglamak mumkinddr.

*» Sebeke ile strekli paralel veya gegis senkronizasyon
sistemi.

* Otomatik senkronizasyon ve glic kontrol sistemi
(¢coklu paralel jenerator).

* Jeneratdr glic paylasim (skada) sistemi.

* Uzaktan iletisim ve kontrol.

* Uzaga alarm paneli.

* Yedekli calisma.

6.6. Isiticilar

Rutubet onleyici alternator isiticisi, atternatér stator sar-
gilarini kuru tutmak igin alternatére montaj yapilabilir.
Panoda rutubeti 6nlemek igin isitici pano kabini igerisi-
ne montaj yapilabilir.

6.7. Elektrikli Yakit Transfer Pompalari

Ana depolama tankindan jenerator gunltk tankina ya-
kit transferi yapmak igin elektrikli transfer pompalarina
ihtiyag duyulur. Pompalara ait kontrol devreleri pano
icerisine montaj yapilir.

6.8. Devir / Voltaj Ayari
Kontrol panosuna jenerator grubunun devir veya vol-

taj ayari icin potansiyometreler montaj yapilmis olabilir.
Devir ayar potansiyometresi, elektronik guverndr kont-
rol sistemine kumanda eder.

7. KULLANIMDA UYULMASI GEREKEN HUSUS-
LAR

7.1. Jeneratérii Galistirmadan Once Yapilmasi Gere-
ken Kontrol ve Islemler

* Motor ve jeneratorl genel olarak gozle muayene
ediniz. Herhangi bir yerinde kirk, ¢atlak, kopuk, sizint,
gevseklik olup olmadigina bakiniz. Ariza var ise arizayi
gidermeden jeneratori calistirmayiniz.

* Varsa motor ve alternator tzerinde bulunan anahtar,
takim, Usttpd, kagit vs. gibi yabanci maddeleri kaldinniz.
* GUnluk yakit deposundaki yakit seviyesine bakiniz.
Yetersiz ise yakit ikmali yapiniz.

* Yag cubugu ile motor yag seviyesine bakiniz. Eksik
ise uygun olan yagi ilave ediniz. Yag maksimum seviye
cizgisine yakin olmalidir.

* Radyatdr kapagini agarak su seviyesine bakiniz. Eksik
ise su ilave ediniz. Su seviyesi su doldurma bogazindan
30 mm asagida olmalidir.

* Bolgenin en soguk hava sartlarina gére motorun so-
gutma suyunda antifriz bulunmali. %50 antifriz ve %50
su karigimi her bolgede uygun korumayi saglayacaktir.
» Radyatdr 6n pencere panjurlarini agik tutunuz. Rad-
yator hava ¢ikis davilumbazini kontrol ediniz, tikanik ise
aginiz ve oniinde hava gikisina mani olan ne varsa uzak-
lagtinniz

* Hava filtre gostergesini kontrol ediniz. Gerekiyor ise
temizleyiniz veya degistiriniz.

* Hava girisleri ve hava atisi agik tutunuz.

* Akl baglanti kablolarini kontrol ediniz. Gevsek olan
akl baglarini mutlaka anahtar ile sikiniz ve kutup basla-
rini temiz tutunuz.

» Eger bakimli tip akt kullaniyorsaniz aki kapaklarini
acarak gozlerdeki su seviyelerini kontrol ediniz. Eksik
olanlan saf su, seperatérden | cm Ustte olacak sekilde
doldurunuz. Gozlere asla cesme suyu, asitli su veya asit
ilave etmeyiniz.

* Devre kesici ¢ikis salfterinin devre disi (OFF) pozis-
yonda oldugunu kontrol ediniz. (Mantiel modellerde).
* Acil stop dtigmesinin basili olmadigini kontrol ediniz.



7.2. Jenerator Galistiktan Sonra Yapilacak iglemler;

* Jeneratorde olagan disi bir ses veya titresim olup ol-
madigini kontrol ediniz.

* Egzoz sisteminde kagak olup olmadigini kontrol edin.
* Yakit sisteminde yakit sizintisi olup olmadigini kontrol
ediniz

* Motor sicakligi ve yag basing durumlarini pano Utze-
rindeki gostergelerden kontrol ediniz. Yag basinci, je-
nerator calistiktan |0 saniye sonra normal degerinde
olmalidir.

* Jenerator gikis voltajini ve frekansini pano tzerindeki
gbstergelerden izleyiniz. Fazlar arasi gerilimin 400 V ve
faz-n&tr arasindaki gerilimin 230 V oldugunu kontrol
ediniz. Cikis voltaji fabrikada ayarlanmistir, voltaj ayarla-
rini degistirmeye ¢alismayiniz.

* Mekanik guverndrli jeneratorlerde yikslz iken fre-
kansin 51-52 Hz' de, elektronik guverndsrlt jeneratdr-
lerde 50 Hz' de oldugunu kontrol ediniz.

» Motor blok suyu isiticisi yok ise jeneratort 3-5 dakika
bosta calistirarak isittiktan sonra ytke veriniz (Mantel
Modellerde).

Yike verme islemi manuel modellerde sdyle yapil-
malidir:

* Pano Uzerindeki Alternator Cikis Salteri'ni ON ko-
numuna aliniz.

* Dagitim panosundaki Yk Salterlerini (veya sigortala-
rint) birer birer ON konumuna aliniz. Bdylece jeneratdr
ani olarak tam yuk ile yiklenmez. Aksi durumda motor
zorlanip durabilir veya alternator sargl izolasyonlarinda
bozulma hatta yanma olabilir.

* Jeneratorii durdurmadan once Alternatdr Cikis Salte-
rini OFF konumuna aliniz.

* Motorun sogumasi igin, ytk ¢iktiktan sonra iki dakika
boyunca ytikstk olarak ¢alismasina izin veriniz.

* Herhangi bir ariza durumunda ariza sebebi gideriime-
den jenerator asla galistinlmamalidir.

* Motor calisiyorken yag-yakit-su sizintisi olup olmadi-
gini kontrol ediniz.

» Motoru uzun streli distk yukte (< %30) veya ytkslz
calistirmayiniz.

* Tek fazl yukleri her faza (U,V,W) esit olarak dagitiniz.
» Otomatik Jeneratorlerde yik otomatik devreye gi-
recektir.

8. YAGLAMA YAGI

Dizel motorlarin yaglama sistemi motorun en énem-
li parcalarindan birisidir. Dogru yapilan motor bakimi
(yag degisim periyotlan, fittre degisim periyotlar ve
kullanilan yagin tipinde gereken dikkatin gdsterilmesi)
motorun dmrint uzatir ve motorun kullanma maliye-
tini azaltir.

8.1. Yag Performans Ozellikleri

The American Petroleum Institute (API), The Ameri-
can Society of Testing and Materials (ASTM) ve Soci-
ety of Automotive Engineers (SAE) ortaklasa yaglama
yaglarinin siniflandinlmasi ve performans kategorileri
icin bir sistem gelistirmis ve bu sistemi korumustur. API
kategorilerinin bazilari 6zetle asagida tanimlanmistir.

8.2. Perkins Dizel Motorlar icin Yaglama Yag Tav-
siyeleri

Perkins, =15 °C ‘In Uzerindeki ortam isilarinda ¢alisa-
cak motorlarda yaglama yag olarak yiksek kaliteli SAE
I5W/40 agir hizmet tipi motor yagi kullanilmasini tav-
siye etmektedir.

Yag, asagidaki Ozelliklerden en az birisine uygun olma-
lidir;

APIl: CG-4 veya AP.CH-4

APl American Petroleum Institute (Amerikan Petrol
Enstittst)

Cevrelsisi®° F
-40 20 0 20 40 60 80 100120 140

T T T T 17T

Cl-4-10W30

Tum mevsim

Tim mevsim

Kis Sartlari 10W30
Kis Sartlari 5W30

I O

-40-30-20 -10 O 10 20 30 40 50 60
Cevre Isis1 °C

Kutup Sartlari

Tablo 8.1. Tavsiye edilen yaglama yag SAE viskozite
dereceleri



Jeneratdr Grubu E B Motor imalatci firmasinin tavsiye ettigi
;:"g_ Eg g g Yag ozelligi Yagin viskozite degeri
Model Sﬁgﬂguby Motor Modeli 2“5 E E g 8 @ﬁ Tablo 10.1'den ortam sicakligina gére
=3 g A< 22 | segilmelidir.

(2! L/sa Litre Litre Litre
AP15 14,5 403A-15G1 3,67 50 6 [
AP22 22 404A-22G1 53 38 7 10,6
AP33 33 1103A-336G 7.1 80 10,2 8,3
AP50 50 1103A-33TG1 10,7 80 10,2 8,3
AP72 72 1104A-44TG1 14,8 130 13 8
AP88 88 1104A-44TG2 18,7 240 13 8
AP110 110 1104C-44TAG2 22,6 240 12,6 8
AP150 150 1106A-70TG1 30,3 380 21 18
AP165 165 1106A-70TAG2 33,4 380 21 18
AP200 200 1106A-70TAG3 41,4 380 21 18
AP220 220 1106A-70TAGA 45,8 380 21 18
AP275 275 1206A-E70TTAG3| 56,9 470 25 16
AP330 330 1506A-E88TAGS | 64,9 470 33,2 41
AP385 385 2206A-E13TAG2 71 850 51,4 40
AP400 400 | 2206A-E13TAG2| 71 | 850 | 514 | 40 CQ;C,SF;(;CH_A
AP440 440 2206A-E13TAG3 81 850 51,4 40
AP450 450 2206A-E13TAG3 81 850 51,4 40
AP500 500 2506A-E15TAG1 95 850 58 62
AP550 550 2506A-E15TAG2 100 850 58 62
AP660 660 2806A-E18TAGTA| 123 1150 61 62
AP715 715 2806A-E18TAG2 132 1150 61 62
AP825 825 4006-23TAG2A 161 1500* 120 113,4
AP880 880 4006-23TAG3A 172 1500* 120 113,4
AP900 900 4006-23TAG3A 172 1500* 120 113,4
AP1000 1000 4008-TAG1A 195 1500* 133 153
AP1125 1125 4008TAG2A 215 1500* 133 153
AP1250 1250 4008-30TAG3 244 1500* 140 153
AP1400 1400 4012-46TWG2A 259 2000* | 245,8 177
AP1650 1650 4012-46TAG2A 310 2000* | 195,7 177
AP1875 1875 4012-46TAG3A 370 2000* | 339,1 177
AP2500 2500 4016-61TRG3 470 2000* | 703,24 213

Teknik Tablo 8.2. Tam yukte yakit sarfiyati ve Yakit Tanki, Yag ve Su Kapasiteleri.(50Hz) * Agik grup kapasiteleri

9. JENERATOR BAKIMI

lyi bir bakim programi jeneratriiniiziin uzun &murli

olmasinin bir anahtaridir. Bakim ve servisler sadece yet-

kili kisiler tarafindan yapilmalidir. Yapilan servis ve ba-

kimlar kayrt aftinda tutulmalidir. Genel olarak jenerator

mimkin oldugu kadar temiz tutulmalidir. Yag ve yakit

|7

gibi sivilarin jeneratoriin i yada dig ylzeylerinde film
olusturacak sekilde birikmesine izin vermeyin. Endustri-
yel bir temizleyici ile ytzeyleri temizleyin.

9.1. Jeneratér Seti Bakim Programi
Saat metre kullanarak, asagida belirtilen bakimlarin be-
lirli araliklarla servislerini gerceklestirin. Her bakim ara-



liklarinda belirtilen bakimlara ek olarak bir &nceki bakim
uygulamalarini da yapiniz. Servis araliklarinin ve servis
islemlerinin kaydini tutunuz.

Onemli

Onerilen servis araliklan, jeneratér grubunun calisma
ortamina goére degisiklik gdsterebilir, Jeneratdr grubu
olumsuz sartlar altinda ¢alisacak ise servis hizmetinin
daha sik yapilmasi gerekebilir. Gerekli jeneratdr bakimi-
nin ihmal edilmesi jeneratér grubunun anzalanmasina
yada motorda kalici arizalara sebebiyet verebilir.
Uygun yag, sogutma suyu ve yakit kullaniniz.

9.2. Periyodik Bakim Cizelgesi

A. Gunliik Yada Her 20 Saat’te Kontroller

I. Motor, jeneratdr, transfer anahtar ve kontrol paneli-
ni gozle kontrol edin.

2. Yag, su, yakit kagag olup olmadigini kontrol edin.
3. Yag, yakit, su seviyesini kontrol edin.

4. Aku sarj seviyesini kontrol edin.

5. Su istticisinin galismasini kontrol edin

6. Yakit su ayiracindaki suyu bosaltin.(var ise)

7. Motor fanini kontrol edin.

8. Fan kayisini kontrol edin.

B. Haftalik Kontroller;

Gunliik kontrolleri tekrarlayin

Yakit Sistemi

I. Ana tank yakit seviyesini kontrol edin.

2. GUnluk tank yakit seviyesini ve havaligini kontrol edin.
3. Yakit transfer pompasinin ¢alismasini kontrol edin.
4. Yakit hatti ve baglantilanini kontrol edin.

Sogutma Sistemi

I. Taze hava girisinin yeterli olup olmadigini kontrol
edin.

2. Sogutma sistemi hortum ve baglanti kelepgelerini
kontrol edin

3. Sarj alternatoriintin kayisini kontrol edin.

4. Motor fan kanatlarini kontrol edin.

5. Fan kayisini kontrol edin.

Egzoz Sistemi
|. Egzoz sisteminden kagak olup olmadigini kontrol

edin.
2. Baglantilan sikilastinin (gerekli ise).

Alternator

|. Alternator hava giris ve ¢ikis 1zgaralarini kontrol edin.
2. Kapaklarini sikilastinin.

3. Cikis voltaji ve frekansi kontrol edin.

Transfer anahtar:

|. Ytk altindaki ¢alismasini kontrol edin.

2. Her hangi bir olagan disi ses olup olmadigini kontrol
edin.

3. Terminallerin ve baglantilarinin renklerinin normal
oldugunu kontrol edin.

4. Kapilarinin emniyetli bir sekilde kapatildigini kontrol
edin.

Hava Devresi

I. Hava devresinde kagak olup olmadigini kontrol edin.
2. Hava filtresi kirlilik gdstergesini kontrol edin(var ise).
Jeneratori 5-10 dakika mtmkinse yikte degil ise bosta
calistininiz.

C. 6 Ay Veya Her 200 Calisma Saatinde
Haftalik kontrolleri tekrarlayin

Yaglama Sistemi

I. Yag degistirin.

2. Filtreleri degistirin.

3. Yag Karter havalandirmasini temizleyin.
Yakit Sistemi

I. Yakit filtresini degistirin.

2. Yakit tankinda olusan su ve tortuyu bosaltin.
Sogutma Sistemi

I. Antifrizi kontrol edin.

2. Su filtresini degistirin.

3. Fan yatak rulmanlarini gres yag ile yaglayin
4. Fan civatalannin ve baglanti civatasinin sikiigini kont-
rol edin.

Motor Emniyet Kontrolleri

I. Calisma alarmlarini ve emniyet devrelerini kontrol
edin.

Genel Kontroller

I Jeneratordeki toz ve kirleri basingli hava (kompresor)
ile temizleyin.

2. Egzoz devresi; aski, destek ve esnek baglantilari kont-
rol edin.

3. Jeneratdr montaj civatalarini ve vibrasyon takoz bag-
lantilarinin sikiligini kontrol edin.



4. Transfer anahtary; kesiciler, baralar, destekler ve bag-
lantilar kontrol edin.

5. Kontrol panosu kumanda kablolarinin baglantilarini
kontrol edin

D. Yilda Bir Veya Her 800 Calisma Saatinde

6 ayda bir yapilan bakimlari tekrarlayin

Yakit Sistemi

I. Yakitr analiz edin veya degistir.

2. Gruplarnin valf ayarlarini ve enjektorleri kontrol edin.

Sogutma Sistemi

I. Radyatoriin harici kisimlarini, petekleri temizle.

2. 600 kvA'nin Gzerindeki gruplarda radyatdr doldurma
kapagini degistirin.

3. Sogutma suyunu kontrol edin.

4. Antifriz oranini kontrol edin.

5. Su pompasl ve varsa devridaim pompasini kontrol
edin.

6. Radyator emis ve atis alanlarnini kontrol edin.

7. Eger var ise motorlu panjurlar kontrol edin ve te-
mizleyin.

8. Bloksuyu isiticisini temizleyin.

9. Fan kanatlarinda hasar olup olmadigini kontrol et.
10. Fan kayisi ve gergisini kontrol edin.

Hava Devresi

I. Hava filtresi elemanini kontrol edin, eger hava filtresi
direnci 635mm H20 ya ulagmissa hava filtresini degisti-
rin.(Kirlik gostergeli gruplarda kirlik géstergesi kirmiziya
doner).

Temizleyin
I. Motoru
2. Basingli hava ile Alternatér rotor ve statorunu

inceleyin
I. Magnetik pikap 1 inceleyin gerekli ise ayarlayin.
2. Salterler ve sigorta tutucular

Bunlara ek olarak

I. Eger mumkin ise alternatdriin sarim direncini Meg-
ger ile 6lglin

2.Grubu etiket glictinde belirtilen tam yukte yukleyin

E. 2 Yil Veya 2000 Calisma Saatinde

I. Turbo sarj yatak agikligini kontrol edin.

2. Egzoz direncini kontrol edin.

3. Valf ayarlarini kontrol edin.

4. Enjektor ayarlanini kontrol edin.

5. Vibrasyon damperini kontrol edin.

6. Motor sogutma sivisini bosaltin, temizleyin ve yeni-
leyiniz.

7. Turbo sarj kompresér tlrbinini ve difizorind temiz-
leyin

NOT: ilaveten motor operatér el kitabinda

istenen bakimlari yapiniz.

10. DIZEL MOTOR ARIZALARI VE GIDERILMESI
Asagida motorda meydana gelebilecek muhtemel mo-
tor arizalari ve sebepleri verilmistir.

Mars motoru, motoru ¢ok yavas déndiirtiyor;
» Akl sarjsiz.

* Aku kablolarinin temasi zayif.

* Mars motoru arizali.

* Yaglama yag viskozite derecesi yanlis.

Dizel motor zor ¢alisiyor veya galismiyor
* Mars motoru, motoru déndiremiyor.
* Yakit tanki bos.

* Yakit kontrol solenoidi arizalidir.

* Yakit borusu tikalidir.

* Yakit 6n pompasi arizalidir.

* Yakit filtresi kirlidir.

* Yakit devresi hava yapmistir.

* Enjektorler anzalidir veya ayan bozuk.

* Bloksuyu istticisi galismiyor.

* Yakit tanki havalandirmasi tikalidir.

*» Uygun dereceli yakit kullanilmamistir.

* Egzoz borusu tikalidir.

* Yag sensori/ sivici veya baglantisi arizali
* Yag basinci ¢ok ylksek

* Yag viskozite derecesi yanlis.

* Yag basing gostergesi arizall

Motor Yeterli Glig¢ Vermiyor
* Yakit borusu tikall.

* Yakit transfer pompasi arizali.
* Yakit filtresi kirli.



* Yakit sisteminde hava var.

* Hava filtresi kirli.

* Egzoz borusu tikal.

* Enjektor arizali veya ayan yanlis.

* Yakit tanki havalandirmasi tikali.

* Uygun dereceli yakit kullanilmamistir.

* Motor hiz kontrol sisteminde hareket kisitlanmasi var.
* Motor isisi cok ytksek yada ¢ok dustik.

Ates almama ( galismama)

* Yakit borusu tikali.

* Yakit transfer pompasi arizali.

* Yakit filtresi kirli.

* Yakit sisteminde hava var.

* Enjektor arizali veya ayan yanlis.

* Isitici anzali.

* Motor sisi cok yliksek.

* Valf ayarlari yanlis.

* Yag sensoru/sivici veya baglantisi arizal.

Yag basinci gok diistik

* Yag viskozite derecesi yanlis.
* Karterde yeteri kadar yag yok.
* Basing gostergesi anzall.

* Yag filtresi kirli.

Yakit tiiketimi fazla

* Hava filtresi kirli.

* Enjektor anzali veya ayar yanlis.

* Isitici sistemi arizali.

» Uygun dereceli yakit kullanilmamistir.

* Motor hiz kontrol sisteminde hareket kisitlanmasi var.
* Egzoz borusu tikal.

* Motor sicakligi cok dustk.

* Valf ayarlan yanlis.

Egzoz Gazi Siyah

* Hava filtresi kirli.

* Enjektor anzali veya ayar bozuk.

* Isitici sistemi arizall.

*» Uygun dereceli yakit kullanilmamistir.
* Egzoz borusu tikal.

* Motor isisi gok dustik.

* Valf ayarlari bozuk.

* Motor asin yukld.
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Mavi veya beyaz egzoz dumani
* Yag viskozite derecesi yanlis .
* Isitici sistemi arizali.

* Motor isisi cok dustk.

Motorda vuruntu var

* Yakit transfer pompasinda ariza var.
* Enjektor anzali veya ayar bozuk.

* Kalitesiz yakit.

* Isitici sistemi arizall.

* Motor isisi gok ytiksek.

* Valf ayarlari bozuk.

Motor Diizensiz Calisiyor

* Yakit kontrol sistemi arizali.

* Yakit hattr tikal.

* Yakit transfer pompasi arizali.

* Yakit filtresi kirli.

* Hava filtresi kirli.

* Yakit sisteminde hava var.

* Enjektorler arizali veya ayar bozuk.

* Isitici sistemi arizall.

* Yakit tanki havalandirmasi tikali.

* Motor hiz kontrol sisteminde hareket kisitlanmasi var.
* Motor isisi ok ytiksek.

* Valf ayarlar bozuk.

Titresim Problemi Var

* Enjektor anzali veya ayari bozuk.

* Fan hasarl.

* Motor hiz kontrol sisteminde hareket kisitlanmasi var.
* Motor isisi gok ytiksek.

* Motor montajinda yada volan yuvasinda ariza var.

Motor isisi ¢ok yliksek

* Hava filtresi veya borusu tikali.

* Enjektorler arizali veya ayart bozuk.

* Isitici sistemi arizall,

* Egzoz borusu tikal.

* Sogutma fani hasarli.

* Karterde yag seviyesi ¢ok ylksek.

* Radyator petekleri kirli veya boru igerisi tikall.
* Termostatlar anzall.

* Sogutma sistemi yetersiz.

Karter Basinci Yiiksek
* Karter havalandirma borusu tikali.



Sikistirma Basinci Dusiik

* Hava filtresi veya hava emis sistemi tikall.
* Valf ayarlari bozuk.

* Segmanlar hasarli.

Motor Calistiktan Sonra Duruyor

* Yakit filtresi kirli.

* Hava filtresi veya emig hatti tikali.

* Yakit sisteminde hava var.

* Yag ve su sensori/sivici veya baglantisi arizali

Not: Motor bakim prosedurleri icin IGtfen bakim kita-
bina bakiniz.

I1. ALTERNATOR

11.1.Genel

Jeneratdr grubuna baglanan alternatér kendinden ikazli
fircasiz tip dir. Firca ve bilezik olmadigi icin bakim ihti-
yaci azalmigtir. Kontrol sisteminde elektronik otomatik
voltaj regtlatort vardir. Regtlator koruma ve diger
devreler ile jeneratoriin gikis voltajini izler.

11.2. Yapi ve elemanlar

Stator nivesi, elektriksel derecesi distk kayipli izole
edilmis ¢elik sag paketinden meydana gelir. Vibrasyon
ve ylk darbelerine dayanikli olacak sekilde ¢elik saglar
basing altinda kaynak yapilarak paket haline getirilmistir.
Yuksek derecede hassas sekilde islemden gegirilmis ro-
tor mili, ana rotor sargisini, ikaz rotorunu, doner diyot
sistemini ve sogutma fanini Gzerinde tasir.

TUum rotor ve elemanlarinin titresimsiz ¢alismasi igin,
dinamik olarak dengelenmistir.Rotor milinin sonun-
da dokme aliminyum dan yapilma santifrij tip fanlar
vardir, bu fanlar vasitasiyla soguk hava alternatér emis
alanindan emilir , afternator statorlanini da sogutarak
disar atilir.

1'1.3. Elektrik enerjisinin tretilmesi

Jeneratdr grubu tarafindan Uretilen elektriksel gig;
prensip olarak ikaz rotoru, ikaz statoru ve otomatik
voltaj regtilatérinden meydana gelen kapali devre sis-
temden alinir. (Bak sekil I1.1.)

Streg; Dizel motor calistinldiginda alternatorin dahili
donen pargalart dondurtlerek sistem galigir.

Ana rotorda kalici miknatislanma ile ana statorda az
miktarda alternatif voltaj (AC) Uretir. Otomatik voltaj
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regtlatorinde bulunan dogrultucu devre bu voltaj DC
voltaja cevirir ve bu voltaji ikaz statoruna uygular. Ikaz
statoruna uygulanan DC akim ikaz rotorunda manyetik
alan meydana getirerek AC voltaji indtkler. Bu AC vol-
taj doner diyotlar tarafindan DC voltaja gevrilir.

Ana rotora gonderilen bu DC voltaj, kalici miknatislan-
madan daha kuvvetli manyetik miknatislanma meydana
getirerek ana stator sargilarinda daha yuksek voltaj in-
dukler. Daha yiksek voltaj rotorlarda daha ytksek DC
demektir , bu g¢evrim jeneratdr ¢ikis voltaji optimum
olana kadar devam eder. Bu yuksek voltaj otomatik vol-
taj reglilatori tarafindan ikaz akimi ve voltaji azaltilarak
uygun degerde c¢ikis voltaji glich Uretilir. Bu islem bir
saniyeden daha az stirede yapilir.

Voltaj ayari

izleme Cikis

AVR.

Besleme
yrd. sargi

Ana stator

lkaz
statoru

Ana rotor
Déner diyot

Mekanik

déndiirme

= O
Sekil 1'1.1. Alternator calismasi blok semasi

11.4. AVR(Otomatik Voltaj Regulatérii)

Otomatik voltaj regtilatorti (AVR) |, jeneratér grubu
yukstiz ve ya ytkli halde iken, strekli olarak ¢ok distik
tolerans araliginda dizenli voltaj elde edilmesini saglar.
AVR'nin frekans / voltaj karakteristigi bulunmaktadir,
bu karakteristigi sayesinde frekans dusttkgce voltaj da
asagiya gekilir.

I1.5. izolasyon Testi

Jeneratort galistirmadan &nce sargilanin izolasyon di-
rencini test ediniz. Bu esnada Otomatik Voltaj Reglla-
t3rintn (AVR) baglantisiyla ttim kontrol amagli baglan-
tilar soktlmelidir. Doner diyotlar da kisa devre edilmeli
veya baglantisi sokilmelidir.

500 V'luk bir Megger veya benzer bir dlct aleti kulla-
nilabilir. Meggeri ¢ikis terminali ile toprak (sase) arasina



baglayiniz. Izolasyon direnci topraga gére IMQ dan

fazla olmalidir. Izolasyon direncinin IMQ dan az olmasi

durumunda alternatér sargilart kurutulmalidir.

ARIZA MUHTEMEL SEBEBI ARIZAYI GIDERME
Sigortayr degistir, yenile
Motor devrini 15 % artir.
Sigorta atik. Elektronik regllatorin + ve -

Alternatorde  ikaz ve voltaj yok.

Kalic voltaj vyeterli degil.
Kalici voltaj yok.

terminallerine 12 V aki voltajini
30Q direng Uzerinden seri ve
dogru polariteye dikkat ederek
ikazlama vyapilir.

Regulatorden ikazlama var,
alternatorde voltaj ve
ikaz yok.

Baglantilarda kopukluk var

Devre gemasina bakarak
baglantilar kontrol et.

Alternator yukstz iken
voltaj dustk

Voltaj ayar potansiyo-metresi
ayarsiz.

Regtlator korumasi devrede.

Sargi anizasl

Voltaji potansiyo-metreden
ayarla.

Hizi kontrol et.

Sargilart kontrol et

YUkte iken alternator
voltaji dustik

Voltaj ayar potansiyo-metresi
ayarsiz.

Regtilator korumasi devrede
Regtilator anzali

Déoner diodlar anzali

Voltaji potansiyometreden ayarla.
Asirt akim, gtic faktori 0.8 den
klgtk, motor devri normalden
4% dusuk.

Regtilatort degistir, yenile.
Kablolari sok, diodlar kontrol et.

Yikstz iken alternator
voltaji yuksek

Voltaj ayar potansiyo-metresi
ayarsiz.
Regulator arizall.

Voltaji potansiyo-metreden ayarla.
Regtlatorti degistir, yenile.

Yikte iken alternator
voltaji yuksek.

Voltaj ayar potansiyo metresi
ayarsiz
Reglator arizall.

Voltaji potansiyo-metreden ayarla.
Reglilatorti degistir, yenile.

Degisken voltaj (anstabil)

Motor devri degisken
Regllator ayarsiz

Motor devrini sabitle
Regulator, "STAB.” Potansyo-
metresi Uzerinden stabiliteyi
ayarlayin.

11.6. Meccalte Alternatdr Arizalari ve Giderilmesi
12. JENERATORU DEPOLAMA

Motor ve alternatériin uzun sireli depolanmasinin za-
rarli etkileri olabilir Bu etkiler jeneratori uygun bir se-
kilde hazirlayarak ve depolayarak minimuma indirilebilir.

12.1. Motor Depolama Ana Noktalari

Asagida motorun kendisi ve aksesuarlar (radyator, sus-
turucu, pargalan vs.) igin 3 ayri seviyede koruma yon-
temleri listelenmistir.

SEVIYE A: Konteynir iginde taginmasi halinde, dizel mo-
torlar i¢in 6 aya kadar gazli motorlar igin 12 aya kadar
koruma saglar.
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SEVIYE B: Seviye A ya ek olarak deniz asin nakliyede
dizel motorlarda 12 ay koruma saglar. Bu durum -150C
ile +550C arasi sicaklikta %90 bagll nem kosullarinda
gecerlidir.

SEVIYE C: Seviye B ye ek olarak deniz asin nakliyede
tropik, yada kutup sartlarinda 5 yila kadar koruma sag-
MOD NES 724 | seviye" Ingilte-
re / Avrupa “isitilmamis binalarda yada su gegirmez ba-

lar.Ayrica bu seviye ;

rinaklarda agikta korunmasi” standardini karsilamaktadir

SEVIYE A

Konteynir iginde tasinmasi halinde, dizel motorlar igin
6 aya kadar gazli motorlar igin 12 aya kadar koruma
saglar.



|. Testler esnasinda motorda kullanilan yag ve yakit
motor fabrikadan génderildikten sonra 6 ay yeterli ko-
rumayi saglar.

2. Sogutma sistemi korozyon onleyici %50 antifrizli suy-
la yikanmali.

3. Standarda uygun sprey boyamadan sonra btin
parlak ylzeyler ile boyanmamig metaller tavsiye edilen
koruyucu ile islem gdrmelidir. (Kontrol baglantilar da
buna dahildir).

4. Motordaki buttin agikliklar (borularin sokaldtgu yer-
deki, hava filtresi girisleri vs.) tapalarla veya kor flanglaria
kapatiimalidir.

SEVIYE B
Seviye A ya ek olarak deniz agir nakliyede dizel motor-
larda 12 ay koruma saglar.

|. Testler esnasinda motorda kullanilan yag motor fab-
rikadan gdnderildikten sonra 12 ay yeterli korumayi
saglar.

2. Yakit tanki, enjektorler ve filtrelerde dahil olmak tize-
re bitln yakit sistemi bosaltiimalidir. Bunu yerine tavsi-
ye edilen koruyucu sivilardan birisi konulmalidir.

3. Motor yukandaki koruyucu sivinin yakit déntstine
kadar ulastigina emin olmak igin 5 dakika yavag hizda
(idle) galistirlmalidir.

4. Bu stre iginde kuruyucu sivinin tam olarak devri-
daim ettiginden emin olmak igcin motor 2 defa kisaca
yuksek hiza ulastirnimali ve motor durduktan sonra sivi
sistemde kalmalidir. Motoru daha fazla déndurmekten
kaginilmalidir.

5. Ardindan motor yagi karterden bosaltimalidir.

6. Sogutma sistemi korozyon onleyici %50 antifrizli suy-
la yikanmali.

7. Standarda uygun sprey boyamadan sonra bitln
parlak ytzeyler ile boyanmamig metaller tavsiye edilen
koruyucu ile islem gdrmelidir. (Kontrol baglantilar da
buna dahildir).

8. Motordaki buttin agikliklar (borulann sokildugt yer-
deki, hava filtresi girisleri vs.) tapalarla veya kor flanglaria
kapatiimalidir.

9. Jeneratdr tzendeki butin agikliklar ayni yolla kapa-
tilmalidir.
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SEVIYE C

Seviye B ye ek olarak deniz asin nakliyede tropik, iliman
ve kutup sartlannda 5 yila kadar koruma saglar.

Not: Bsltim3,4,5 ve 6 gazl motorlara uygulanmaz.

|. Motor testinden sonra karterdeki, yag filtresindeki ve
yag sogutucudaki motor yag bosaltiimalidir.

2. Motor yag yerine tavsiye edilen koruyucu yag koyun.
3. Yakit tanki, enjektorler ve filtrelerde dahil olmak tize-
re btln yakit sistemi bosaltiimalidir. Bunu yerine tavsi-
ye edilen koruyucu sivilardan birisi konulmalidir.

4. Motor yukanidaki koruyucu sivinin yakit dontstine
kadar ulastigina emin olmak igin 5 dakika yavag hizda
(idle) galistinlmalidir.

5. Bu stre iginde kuruyucu sivinin tam olarak devridaim
ettiginden emin olmak igin motor 2 defa kisaca yuksek
hiza ulastinlmali.

6. Motor durduktan sonra sivi sistemde kalmalidir. Mo-
toru daha fazla dondtirmekten kaginilmalidir.

7. Ardindan motor yag karterden bosaltilmalidir.

8. Sogutma sistemi korozyon dnleyici %50 antifrizli suy-
la yikanmali.

9. Su pompasinin ¢arki Uzerine paslanmayi nlemek igin
spreyle tavsiye edilen pas dnleyici sikilmal.

|0. Standarda uygun sprey boyamadan sonra bitln
parlak ytzeyler ile boyanmamis metaller tavsiye edilen
koruyucu ile islem gdrmelidir. (Kontrol baglantilar da
buna dahildir).

I'l. Emme ve Egzoz manifoldlarinin igine , kapatilmadan
once tavsiye edilen bir buhar onleyici konmalidir.

|2. Hava filtrelerinin icine tavsiye edilen koruyucu yag
spreylenmelidir.

I3. Yakit girig noktalan, su baglantilari ve hava filtresi
girisleri plastik tapalaria kapatiimalidir.

14. Egzoz ¢cikigina celik kapama plakasi ile kapatiimali.
I'5. Su hortumlar silikon gres yagiyla korunmali ve siyah
polietilen ile sanlmali. (Silikon hortumlarda bu isleme
gerek yoktur).

[ 6. Kayis sokilmeli, mumlu kagida sariimali ve kurutucu
madde olarak silis jelli siyah polietilenin iginde paket-
lenmelidir.

| 7. Mars motoru, alternator (dinamo), salterler, sen-
sorler ve elektrik donanimi Tavsiye edilen bir koruyucu
silikon gres yagi ile spreylenmelidir.

I8. Kasnaklar, volan, volan dislisi, mars motoru diglisi



tavsiye edilen bir yag filmi pas onleyici ile boyanarak
korunmali.

19. Volan govdesi ¢elik kapama plakasi ile kapatilmalidir.
20. Kontrol panolarinin igine kurutucu maddeler konul-
malidir.

21. BUtin motor tavsiye edilen bir pas onleyici ile
spreylenmelidir.

12.2. Alternatoriin depolanmasi

Alternatdr depolanirken sargilarda nem olusur Bu nemi
azaltmak igin jenerator kuru yerde saklayiniz. Sargilari
kuru tutmak igcin mtmkinse havayi isitiniz. Uzun stine
kullanilmamis olan alternatdr kullanilmadan nce izolas-
yon testinden gecirilmelidir.

12.3. Akiiniin depolanmasi

Ak depolanirken 4 haftada bir defa tamamen sarj edil-
melidir.

13. GARANTI, SERViS VE URUN KULLANIM
OMRU

Bu kilavuzda belirtilen esaslara uyulmasi kosuluyla je-
neratoriintiz malzeme ve imalat hatalarina karsi (2) iki
yil 2000 saat (hangisi 6nce dolarsa) Aksa Jenerator ga-
rantisindedir.

Garanti stresi, ilgili yasalar geregi satig tarihi ile birlikte
baslar. Garanti Belgesi jeneratoriintizle birlikte, satisi ya-
pan Aksa Jenerator bayisi tarafindan doldurulup, kase
basilacak ve size verilecektir. Lutfen Garanti Belgeniz,
garanti slresi icinde, yetkili servisin garanti islemini ya-
pabilmesi igin saklayiniz ve servis tarafindan istendigin-
de gosteriniz. Garanti kosullart Garanti Belgesi tizerinde
agiklanmistir.

Jeneratorler icin Sanayi ve Ticaret Bakanlig'nca belirti-
len minimum kullanim émri (10) on yildir. Saticr firma-
lar bu stire igerisinde cihazin yedek pargasini ve servisini
Ucreti karsiliginda saglar.

Aksa Jenerator yetkili servis listesini www.aksa.com.tr
adresinde bulabilirsiniz.

Garanti hakkinda

Aksa Urtnleri Uzerinde garanti elde etmek igin satin
alma makbuz kanrtinizi saklayiniz.

Eger garanti servisinin talep edildigi zamanda ilk satin
alma tarihinin kanrtini tedarik edemiyorsaniz garanti ta-
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rihini belirflemek igin Griintin Gretim tarihi kullanilacaktir.

Herhangi bir Aksa Yetkili Servis tarafindan garanti ser-
visi ve tamiri yapilabilir. Garanti tamirlerinin ¢ogu rutin
olarak yapilir, fakat bazen garanti servisi talebi uygun
olmayabilir. Ornegin katii kullanma, rutin bakimin eksik-
ligi, sevkiyat, yUkleme -bosaltma, depolama veya uygun
olmayan kurulum sonucunda teghizat hasar gérmusse
garanti servisi uygulanmaz. Ayni sekilde, techizat Uze-
rindeki seri numarasi ve Uretim tarihi scktlmusse veya
techizat Uzerinde degisiklik veya modifikasyon yapilmis-
sa garanti hukimstzdur. Garanti periyodu suresince
Yetkili Bayi Servisi istendiginde muayene yapar, normal
kullanim veya hizmet altinda kusurlu bulunan herhangi
bir pargay! tamir eder veya degistirir. Bu garanti asagi-
daki tamir ve teghizati kapsamaz:

*Normal Asinma: Dizel motorlar, bittin mekanik aygit-
lar gibi, iyi hizmet vermeleri icin periyodik olarak degi-
secek pargalara ve servise ihtiyag duyarlar.

*Bu garanti, normal kullanilan, bir parganin veya teg-
hizatin, asinmasi, émrind tiketmesi hali igcin gegerli
degildir.

*Kurulum ve Bakim: Bu garanti, uygunsuz veya yetkisiz
kurulum veya degistirme ve modifikasyon, k&t kulla-
nim, ihmal, kaza, agir yukleme, asin hiz, uygunsuz bakim,
tamir veya depolama ve bunun gibi kanaatimizce per-
formansini ve gtivenirligini aksi ydnde etkilemeye maruz
kalmis techizat veya pargalara uygulanmaz. Bu garanti,
ayarlamalar, yakit sistemi temizligi ve engel (kimyasal,
kir, karbon, kireg vs den kaynaklanan) gibi normal baki-
mi da kapsamaz.

*Diger Hari¢ Tutmalar: Bu garanti, aginan pargalan,
ornegin motor yagl, o-ringler, filtreler, sigortalar veya
enjektorler vs veya kazalar, k&ti muamele, modifikas-
yonlar, degistirmeler veya uygun olmayan servis veya
donma veya kimyasal bozulmalardan kaynaklanan ha-
sar veya arizalar garanti kapsami diginda hari¢ birakir.
Bu garanti, Ureticinin kontrolti disindaki dogal afet ve
diger micbir sebeplerden kaynaklanan hatalari kapsa-
maz. Ayrica kullanilmis, islah edilmis ve demonstrasyon
techizati olarak kullaniimis, teghizat kapsam disindadir.



14. KULLANIM HATALARINA iLISKIN UYARILAR
KULLANICININ DiKKAT ETMESI GEREKEN HU-
SUSLAR

Jeneratdriintizin stresinden once garanti digi kalmama-
sI, sorunsuz ¢alismasi ve uzun dmurlt olmasi igin agagi-
daki hususlara dikkat ediniz!

I. Garanti belgesi veya fatura ibraz edilmediginde yapi-
lan islemler garanti kapsamina alinmayacaktir.

2. Jenerator grubuna Aksa'nin bizzat yetkilendigi kisiler
ya da servisler haricinde, 3.sahislarin mtdahalesiyle do-
gabilecek anizalar garanti kapsami disindadir.

3. Periyodik bakim ¢izelgesinde belirtilen kontroller ve
bakimlar zamaninda ve tam olarak yapilmalidir. Periyo-
dik bakim yapilmadigi icin dogacak arizalar garanti kap-
sami digindadir.

4. Jeneratoriin montaji kullanma kilavuzunda belirtildigi
gibi yapilmalidir. Yapilmadigi takdirde meydana gelecek
problemler garanti kapsamina alinmayacaktir.

5. Kirli ve sulu mazot kullanilmasi halinde dogacak ariza-
lardan musteri sorumlu olacaktir.

6. Motorun yag segimi kullanma kilavuzunda belirtildigi
gibi olmalidir. Aksi durumlarda meydana gelecek ariza-
lar garanti kapsamina girmez.

7. Akuler kinlma, fazla asit koyma, sarjsiz birakip sertles-
tirme durumlarinda garanti digi kalir.

8. Mantel jeneratorlerde motor calistiktan hemen
sonra mars anahtan birakilmalidir. Motor ¢alismiyorsa
marslama iglemi 3 defa 10" ar saniyeden fazla yapilma-
malidir. Aksi durumlarda mars dislisi kinlabilir veya mars
motoru yanabilir. Bu durumlar garanti kapsami digin-
dadir.

9. Jenerator yik altinda iken dizel motoru ¢alistirma-
yiniz ve stop etmeyiniz. Calistirma ve stop islemi, ytik
ayrildiktan sonra jenerator bosta iken yapiimalidir. Aksi
halde subaplarda sikismalar meydana gelebilir. Gerilim
regtilatord, trafo ve diyotlarda anzalara yol agar. Bu du-
rumlar garanti digindadir.
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|0. Otomatik jeneratorlerde sebeke tarafindan meyda-
na gelecek asin akim, distk ve yiksek gerilimden kay-
naklanan hasarlardan firmamiz sorumlu degildir.

I'l. Jenerator caligiyor iken ak kablolarini ¢ikarmayiniz.
Ak kablolarinin ¢ok kisa bir stire dahi yerlerinden ¢ika-
rilmasi, sarj alternatdr rolesinin ve elektronik governor
devresinin hasar gérmesine sebebiyet verebilir Bu du-
rumlar garanti kapsami digindadir.

12. Asin veya dengesiz ylke bagli arizalar garanti kap-
sami digindadir.

I3. Mantel konumda motorun ¢alisma sicakligina gel-
mesi igcin jenerator 3-5 dakika bosta calistinlir, jenera-
t6r durdurulurken ise, ilk &nce yukd Uzerinden alinir ve
yine motorun sogumas! igin ylkslz olarak 3-5 dakikada
calistirmaya devam edilir. Aksi halde olusacak anzalar
garanti kapsami digindadir.

[4. Grubun uzun sureli olarak prime gtictinin %30'nun
attinda ¢alistinlmasindan kaynaklanacak arizalar garanti
kapsami disindadir.

I'5. Garanti kapsamindaki bitin makinelerimizde, aksa
jeneratorin orijinal yedek pargalari kullaniimalidir. Ori-
jinal parga kullanilmamasi durumunda olusacak arizalar
garanti kapsami digindadir.

[6. Satin alinan jeneratdrlerin devreye alma iglemleri,
Aksa Jenerator Yetkili Servislerince yapilmalidir. Mus-
terinin kendisi veya baska bir servise start islemi yaptir-
masl, makinenin garanti kapsami digina ¢ikmasina sebep
olur.

I7. Satin alinan jeneratdrlere garanti sliresi icerisinde,
orijinal ekipmanlari ve projesi haricinde ilave ekipman
ve proje yapilamaz. Yapilmasi planlanan ilave ¢alismalar
(Jeneratorlerin paralel ¢alistinimasi, ilave kontrol tnitesi,
pano, transfer pano vs.) Aksa Jeneratdriin onayl olma-
dan yapilirsa, makine garanti kapsami disina gikar.

I8. Garanti periyodu 2 yil yada 2000 saattir (hangisi
once meydana dolarsa). Jenerator satin alindigi tarihte
baslar.



15. MUSTERININ SORUMLULUKLARI

I. Makinenin ¢alisma sartlarinin kontrol edilerek (yer-
lesim, montaj, elektriksel baglantilar, kablo kesitleri, ha-
valandirma, egzoz ¢ikigl, yakit yolu vs.) yapilan devreye
alma islemi, sadece, devreye alma igleminin yapildigi
mekan ve elektriksel baglantilann yapildigi nokta igin
gecerlidir. Ilk start isleminin yapildigi mekanin degistiril-
mek istenmesi halinde, makinenin ¢evreye bagli calisma
sartlan da degismis olacagindan, makinenin saglikli ¢a-
lismasinin ve garanti stiresinin devami igin, tekrar Aksa
Jenerator yetkili servislerince kontrol edilerek isletmeye
alinmalidir. Yetkisiz kisilerce yapilacak yer degistirme ve
yeniden devreye alma islemi, makinenin garanti kapsami
disinda kalmasina sebep olacaktir. Ikinci defa yapilacak
devreye alma isleminin tcretini misteri karsilayacaktir.

2. Garanti stresi igerisindeki buttin jeneratorlerimizin,
periyodik bakim cizelgesinde belirtilen tim bakimlan,
Aksa Jeneratdriin yetkili servislerine Ucreti karsiliginda
yaptinimalidir. Jeneratére ait bakim ¢izelgesi ve bakim
kitapgiklar makine ile birlikte musteriye teslim edilmis-
tir. S6z konusu bakim kitapgigl ve ¢izelgesinin kaybol-
masi durumunda musteri, bu kitapgiklart tekrar temin
etmekle yukimladur.

3. Musteri, imalat hatasi disinda ki tim bakim, anza ve
problemlerin giderilmesindeki Ucretleri karsilayacaktir.

4. Kamyon Ustt teslimlerde, nakliye sorumlulugu, in-
dirme sorumlulugu da dahil olmak Uzere (kamyon Us-
ttinde tesliminden sonra, devreye alma (start) islemine
kadar) makinenin uygun sartlarda muhafaza edilmesi
tamamen misterinin sorumlulugu altindadir.

5. Satin alinan jenerator 2 ay icerisinde devreye alinma-
yacaksa, soz konusu jeneratore ait depolama kosullar
saglanmak kaydi ile bekletiimelidir. Elinizdeki makinenin
depolama kosullart ile ilgili gerekli bilgi ve yardimi, Aksa
Jenerator Yetkili Servislerinden temin edebilirsiniz.

6. Garanti sresi igerisindeki bir makinenin depolama
(konserve) isleminin Aksa Jeneratore yaptinimasi zo-

runludur.

7. Garanti servis hizmeti veren servis elemaninin fazla
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mesai yapmasl, musteri tarafindan talep edilirse, fazla
mesaiden dogacak maliyeti musteri karsilayacaktir.

8. Makineye ulagsmak igin yapilan girisler, bariyerler, du-
varlar, parmakliklar, tabanlar, tavanlar, yada bunun gibi
yapllar, kiralik vingler yada benzerleri, olusturulan ram-
palar yada benzerleri, ¢ekiciler yada koruyucu yapilarin,
makinenin komple alinmasinda yada baglanmasinda
olusacak Ucretler mUsteriye aittir.

9. Musterinin, servis icin gelen personelin yetkisini sor-
ma ve aragtirma hakki vardir. Bu ayni zamanda muste-
rinin gorevidir.

10. Musteri garanti hizmeti alabilmesi igin, istenmesi
halinde, makinenin garanti belgesini ve start formunu
servis yetkililerine gostermekle yukumltddr. Bu ytizden,
s6z konusu belgeler, jenerator odasinda, kolay ulagilabi-
lecek bir yerde muhafaza edilmelidir.

I'l. Jeneratdr odasi dl¢llerinin normlara uygun olmasi,
yeterli havalandirma ve egzoz ¢ikisini musteri, sagla-
makla yakumltdur.

|2. Jenerator gliciine uygun segilen sebeke kontaktd-
ru Uzerinden, jenerator nominal akmindan fazla akim
cekiimesinden kaynaklanacak arizalardan aksa jenerator
sorumlu degildir.

I 3. BUtln jeneratorlerimizde, sebeke alt ve Ust limitleri,
makinemizin ve misteriye ait isletmenin, saglikli ¢ali-
sabilecegi degerler baz alinarak beliflenmistir. Sebeke
voltaj limitlerinin degistirilmesi musteri tarafindan isten-
mesi halinde, bu degisiklikten kaynaklanacak arizalarin
bitin sorumlulugunu, musterinin Ustlendigine dair ra-
por yazilarak bu degisiklik yapilabilir.
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DEAR AKSA GENERATOR SET USERS

First of all, we would like to thank you for your choice of Aksa Generator Set.

It is solid, safe and reliable machine, built according to the latest technology.

This operating and maintenance manual is designed and developed to make you familiar with the generating

system. Please read the following instructions carefully before starting to use your machine.

This manual gives general information about operation and maintenance of the generator set. Tables and

diagrams are also available outlining your generator set.

Never operate, maintain or repair your generator set without taking general safety precautions.

Aksa Jeneratdr does not assume responsibility for possible errors. Aksa Jeneratdr reserves to make changes

without prior notice
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I. INTRODUCTION

Aksa Generator set is designed to be commissioned,
when delivered, as soon as the necessary cooling wa-
ter, antifreeze, fuel, lubrication oil and fully charged
battery are provided.

With its long years of experience, Aksa manufactures
efficient, reliable and quality generator set.

This operating and maintenance manual is prepared
to assist the operator in operation and maintenance
of the generator set. Observing the advices and rules
in this manual will ensure that the generator set op-
erates in maximum performance and efficiency for a
long time.

I) Care should be taken to perform more frequent
maintenance in dirty and dusty environments in order
to keep the generator set in good working condition.
2) Necessary adjustment and repairs should be made
only by authorized and qualified persons.

3) Each generator set has a model and a serial num-
ber indicated on a label on the base frame. This plate
also indicates the manufacturing date, voltage, current,
power in kVA and kW, frequency, power factor and
weight of the generator set. These data are necessary
in spare part orders, for warranty validity and for ser-
vice calls.

4) Make sure that recommended oil, fuel and coolant
are used.

5) Use original spare parts for engine and generator.
6) Contact AKSA authorized service in any case.

7) Take necessary precautions for safety during instal-
lation.

8) Diesel Generating sets are produced according to
ISO 8528.

9) Open Sets are not designed for outdoor use. Open
Genset should be used under the carcass buildings or
shelters that protects from rain etc. because of inade-
quate noise level attenuation of this structures.
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Figure I. Aksa Generator Set Dataplate

If any help is needed, Please consult AKSA Service &
Spare Parts or Authorized AKSA Service department.

I.1. Diesel Gensets and its Equipments

Diesel Gensets and their standard equipments are sent
from the factory on trucks. Open type and canopy
type Gensets equipments are mentioned below.

Open sets

* Diesel engine and alternator are mounted on the
base frame via anti vibration mounting (AVM).

* Engine mounted radiator and fan

* Base frame includes a fuel tank

* External fuel tanks for the Genset above 700 kVA

* Fuel pipes

* Batteries, battery stand and connection cables

* Industrial type exhaust silencer is sent by the Genset

Canopy sets

* Diesel engine and alternator are mounted on the
base frame via anti vibration mounting (AVM).

* Sound insulation canopy

* Engine mounted radiator and fan

* Base frame includes a fuel tank

* External fuel tanks for the Genset above 700 kVA

* Fuel pipes

* Batteries, battery stand and connection cables

* Exhaust silencers are residential type and inside the
canopy until the 825 kVA .Silencers are loose supply
by Gensets with all mounting parts above 825 kVA.
Only AP1 125 exhaust system with in the canopy.

According to customer requirements, noise level at-



tenuators, ventilation ducks louvers, special silencers
are offered.

Gensets are ready to use. Genset will be ready to run
after its oil, coolant and fuel are filled and power cables
are provided and then connected. First start has to be
done by authorized person from Aksa service; other-
wise the warranty will be invalid. After all connection
and checks are done by authorized Aksa service, Gen-
set will be run and given in to the customer.

1.2. Receipt of the Gensets

When you have received the Genset check the Gen-
set to see whether it's in good condition or not and
all equipments are given or mounted. If the Genset
won't be used for a while, it has to be stored in a good
storage.

Warning; if you see any missing or broken parts during
the delivery ,note all this into transportation receipt
and make it signed by carrier ,if missing or broken
parts are found after receipt ,spare them and contact
the transportation company for complaint procedure.
Missing and damaged parts are not in warranty.

1.3. Installation that should be done by customer
Transportation and installation of the Gensets and its
equipments are customer responsibility.

Aksa or Aksa authorised service offer turmkey project
according to customer requirement after doing neces-
sary exploration.

The person who will transport and install the Gensets,
should be qualified, experienced and authorised to do
this mission. AKSA also gives supervisor support to the
customer for proper installation.

Below requirements have to be done by customer ora
qualified person before first start of the Gensets,

* Gensets room and floor have to be prepared as
mentioned in this manual.

* Necessary equipments for exhaust system have to
be prepared. Exhaust system has to be done by an
experienced and authorised person.

* Air duct, flexible joint (canvas), and louvers prepara-
tion have to be done by customer and installed by an
experienced person.

* Foundation has to be prepared according to instal-
lation manual.

* Fuel system installation has to be done by an experi-
enced person according to local regulations.

* Preparation for protection equipments against fire
have to be done.

* Proper size power and control cables have to be
prepared according to the Manual and make the ca-
bling done by experienced electrician.

* The load that will be powered by Gensets, have to
be separated by an experienced electrician in distribu-
tion panel.

* To supply Generator/Mains power transfer panel
supply and ensure the system is installed by an au-
thorized person.

» Coolant, oil and fuel have to be supplied as men-
tioned in O&M manuals.

After all above preparations are done, AKSA service is
called for the first start.

After all checks are done, Gensets will be started and
loaded by ASKA service personnel, and given in to the
customer with receipt form.

1.4. Personnel classification, who will do mainte-
nance, adjustments and repair

The generator set should only be operated by person-
nel who are authorized and trained.

Only people that have the right skills should be al-
lowed to operate, adjust, perform maintenance or
repair on Aksa Jenerator equipment. It is the respon-
sibility of management to appoint operators with the
appropriate training and skill for each category of job.

Skill level I: Operator

An operator is trained in all aspects of operating the
unit with the push- buttons, and trained to know the
safety aspects.

Skill level 2: Mechanical technician

A mechanical technician is trained to operate the unit
the same as the operator. In addition, the mechani-
cal technician is also trained to perform maintenance
and repair, as describe in the instruction manual, and
is allowed to change settings of the control and safety
system. A mechanical technician does not work on live
electrical components.



Skill level 3: Electrical technician

An electrical technician and has the same qualifications
as both the operator and the mechanical technician. In
addition, the electrical technician may carry out elec-
trical repairs within the various enclosures of the unit.
This includes work on live electrical components.

Skill level 4: Specialist from the manufacturer

This is skilled specialist sent by the manufacturer or its
agent to perform complex repairs or modifications to
the equipment.

In general it is recommended that not more than two
people operate the unit, more operators could lead
to un safe operating conditions. Take necessary steps
to keep unauthorized person away from the unit and
eliminate all possible source of danger at the unit. The
manufacturer does not accept any liability for any dam-
age arising from the use of non-original parts and for
modifications, additions or conversions made without
the manufacturer’s approval in writing.

1.5. Environmental Protection

Chose the Gensets installation location very carefully
in order to not disturb the anyone, and not to cause
noise pollution. If the location is not appropriate, the
Gensets rooms have to be insulated for noise reduc-
tion and also critical type exhaust silencer could be
used if necessary. Engine oil should be collected in a
tank, not to be drained to drainage or floor. Learn how
the oils are collected from oil supplier and deliver it to
those companies. Prevent oil and fuel from contami-
nating environment,

If the Gensets will be located in a wood or coppice,
necessary precautions have to be taken against fire.
Around of the Gensets should be cleaned carefully.
Expired and damaged batteries should be sent back
to the battery supplier. Batteries could be recycled,
so that poisonous waste, acid and lead are prevented
from polluting the environment.

1.6. Using Gensets efficiently;

To ensure the efficient fuel consumption;

* Ventilation of the Gensets have to be done as de-
scribed in this Manual.

» Maintenance of the Gensets should be done in time.
* Do not over load the Gensets, it will decrease en-

gine life.

* Wormn parts (pistons ,piston rings ,bearings liners
etc.) should be replaced

* Injectors should be clean and adjusted.

* Air filter should be clean

* Engine valve adjustment should be done in time.

* Do not load the engine less than 30%of prime pow-
er, it will increase the fuel consumption, oil consump-
tion and damage the engine.

If above instructions are followed, Gensets fuel con-
sumption efficiency will be increased.

2. GENERAL SAFETY PRECAUTIONS

2.1. General

The generator set is designed to be safe when used
in correct manner. However responsibility for safety
rests with the personnel who install, use and maintain
the set. If the following safety precautions are followed,
the possibility of accidents will be minimized. Before
performing any procedure or operating technique, it is
up to the user to ensure that it is safe. The generator
set should only be operated by personnel who are au-
thorized and trained.

WARNING

! Read and understand all safety precautions and wam-
ings before operating or performing maintenance on
the generating set.

| Failure to follow the instructions, procedures, and
safety precautions in this manual may increase the pos-
sibility of accidents and injuries.

! Do not attempt to operate the generating set with a
known unsafe condition.

I If the generating set is unsafe, put danger notices and
disconnect the battery negative (-) lead so that it can-
not be started until the condition is corrected.

! Disconnect the battery negative (-) lead prior to at-
tempting any repairs or cleaning inside the enclosure.
!'Install and operate this generating set only in full com-
pliance with relevant National, Local or Federal Codes,
Standards or other requirements.



2.2. Handling and Towing
The following safety precautions should be noted:

WARNING

I Make electrical connections in com-

pliance with relevant Electrical Codes,

Standards or other requirements. This

includes requirements for grounding and

ground/earth faults.

I For stationary generating sets with remote fuel stor-
age systems, make sure such systems are installed in
compliance with relevant Codes, Standards or other
requirements.

I Engine exhaust emissions are hazardous to person-
nel. The engine exhaust for all indoor generating sets
must be piped outdoors via leak-free piping in compli-
ance with relevant Codes, Standards

and other requirements. Ensure that hot exhaust si-
lencers and piping are clear of combustible material
and are guarded for personnel protection per safety
requirements. Ensure that fumes from the exhaust out-
let will not be a hazard.

! Never lift the generating set by attaching to the en-
gine or alternator lifting lugs, instead use the lifting
points on the base frame or canopy.

! Ensure that the lifting rigging and supporting structure
is in good condition and has a capacity suitable for the
load.

| Keep all personnel away from the generating set
when it is suspended.

'When mobile generating set, observe all Codes, Stan-
dards or other regulations and traffic laws. These in-
clude those regulations specifying required equipment
and maximum and minimum speeds.

! Do not permit to ride on the mobile generating set,
Do not permit personnel to stand or ride on the draw-
bar or to stand or walk between the generating set and
towing vehicle,

! Do not install and operate a Genset in an area that
is classified as dangerous , if necessary precautions are
not taken

| Please follow the instruction written in  the ‘Diesel
Gen-Set Installation Recommendation Manuel,

2.3. Fire and Explosion
Fuel and fumes associated with generat-
ing sets can be flammable and potentially

Wy

fire or explosion. However, safety dictates that fully

explosive. Proper care in handling these
materials can dramatically limit the risk of

charged BC and ABC fire extinguishers are kept on
hand.
Personnel must know how to operate them.

WARNING

I Ensure that the generating set room is properly ven-
tilated.

| Keep the room, the floor and the generating set clean.
When spills of fuel, oil, battery electrolyte or coolant
occur, they should be cleaned up immediately.

I Never store flammable liquids near the engine.

! Do not smoke or allow sparks, flames or other sourc-
es of ignition around fuel or batteries. Fuel vapors are
explosive. Hydrogen gas generated by charging batter-
ies is also explosive.

! Turn off or disconnect the power to the battery char-
ger before making or breaking connections with the
battery.

! To avoiding arcing keep grounded conductive objects
(such as tools) away from exposed live electrical parts
(such as terminals). Sparks and arcing might ignite fuel
or vapors.

I Avoid refilling the fuel tank while the engine is running.
! Do not attempt to operate the generator set with
any known leaks in the fuel system.

| There has to be an emergency exit for the staff in
the case of fire.

2.4. Mechanical

The generating set is designed with guards for pro-
tection from moving parts. Care must still be taken to
protect personnel and equipment from other mechan-
ical hazards when working around the generating set.

WARNING
! Do not attempt to operate
the generating set with the safe- -,

ty guards removed. While the

R

generating set is running do not



attempt to reach under or around the guards to do
maintenance or for any other reason.

I Keep hands, arms, long hair, loose clothing and jew-
elers away from pulleys, belts and other moving parts.

Attention: Some moving parts cannot be seen clearly
when the set is running.

I'If equipped keep access doors on enclosures closed
and locked when not required to be open.

I Avoid contact with hot oil, hot coolant, hot exhaust
gases, hot surfaces and sharp edges and comers.

! Wear protective clothing including gloves and hat
when working around the generating set.

! Do not remove the radiator filler cap until the cool-
ant has cooled. Then loosen the
cap slowly to relieve any excess
pressure before removing the cap

completely.

2.5. Chemical

Fuels, oils, coolants, lubricants and battery electrolyte
used in this generating set are typical of the industry.
However, they can be hazardous to personnel if not
treated properly.

WARNING

! Do not swallow or allow skin con-

tact with fuel, oil, coolant, lubricants

or battery electrolyte. If swallowed,

seek medical treatment immediately.

Do not induce vomiting if fuel is swal-

lowed. For skin contact, wash with soap and water.

! Do not wear clothing that has been contaminated by
fuel or lube oil.

' Wear an acid resistant apron and face shield or gog-
gles when servicing the battery. If electrolyte is spilled
on skin or clothing, flush immediately with large quan-
tities of water.

2.6. Noise
Generating sets that are not equipped

with sound attenuating enclosures can
produce noise levels in excess of 105
dB(A). Prolonged exposure to noise

levels above 85 dB(A) is hazardous to

hearing.

WARNING
Ear protection must be worn when operating or work-
ing around an operating generating set.

2.7. Electrical
Safe and efficient operation of elec-

trical equipment can be achieved
only if the equipments is correctly

installed, operated and maintained.

WARNING

| The generating set must be connected to the load
only by trained and qualified electricians who are au-
thorized to do so, and in compliance with relevant
Electrical Codes, Standards and other regulations.

! Ensure that the generating set, including a mobile set
is effectively grounded/ earthed in accordance with all
relevant regulations prior to operation.

I The generating set should be shutdown with the
battery negative (-) terminal disconnected prior to at-
tempting to connect or disconnect load connections.

! Do not attempt to connect or disconnect load con-
nections while standing in water or on wet or soggy
ground.

! Do not touch electrically energized parts of the gen-
erating set and/or interconnecting cables or conduc-
tors with any part of the body or with any non insulat-
ed conductive object.

| Replace the generating set terminal box cover as
soon as connection or disconnection of the load ca-
bles is complete. Do not operate the generating set
without the cover securely in place.

I Connect the generating set only to loads and/ or
electrical systems that are compatible with its electrical
characteristics and that are within its rated capacity.

I Keep all electrical equipment clean and dry. Replace
any wiring where the insulation is cracked, cut, abrad-
ed or otherwise degraded. Replace terminals that are
worn, discolored or corroded. Keep terminals clean
and tight.

I'Insulate all connections and disconnected wires.
I'Use only Class BC or Class ABC extinguishers on
electrical fires.



2.8. First Aid for Electric Shock

WARNING

! Do not touch the victim’s skin with bare hands until
the source of electricity has been tumed off.

! Switch off power if possible otherwise pull the plug
or the cable away from the victim.

I If this is not possible, stand on dry insulating material
and pull the victim clear of the conductor, preferably
using insulated material such as dry wood.

I If victim is breathing, turn the victim clear of the con-
ductor, preferably using insulated material such as dry
wood.

I'If victim is breathing, turn the victim into the recovery
position described below. If victim is unconscious, per-
form resuscitation as required;

Open the airway

Tilt the victim’s head back and lift the
chin upwards.

Remove objects from the mouth or
throat (including false teeth, tobacco

or chewing gum).

Breathing

Check that the victim is breathing by
looking, listening and feeling for the
breath.

Circulation
Check for pulse in the victim’s neck.

If no breathing but pulse is present
* Pinch the victim’s nose firmly.
* Take a deep breath and seal your

=3

* Blow slowly into the mouth watching for the chest

lips around the victim's lips.

to rise. Let the chest fall completely. Give breaths at a
rate of 10 per minute.

* If the victim must be left to get help, give 10 breaths
first and then return quickly and continue.

* Check for pulse after every |0 breaths.

* When breathing restarts, place the victim into the
recovery position described later in this section.

If no breathing and no pulse
* Call or telephone for medical help. \
* Give two breaths and start chest [+

* Place heel of hand 2 fingers breadth

—/
above ribcage/breastbone junction.
* Place other hand on top and inter-
lock fingers. W

» Keeping arms straight, press down

compression as follows:

4-5 cm at a rate of 15 times per minute.

* Repeat cycle (2 breaths and |5 compressions) until
medical helps takes over.

* If condition improves, confirm pulse and continue
with breaths. Check for pulse after every |0 breaths.

* When breathing restarts, place the
victim into the recovery position de-
scribed below.

Recovery position

* Turn the victim onto the side.

* Keep the head tilted with the jaw
forward to maintain the open airway.
» Make sure the victim cannot roll for-
wards or  backwards.

» Check for breathing and pulse regularly. If either
stops, proceed as above.

WARNING
! Do not give liquids until victim is conscious.

3. GENERAL DECRIPTION

3.1. Generator Set Description and ldentification;
Diesel generator sets are independent units for the
production of electric power; basically, they comprise
a constant voltage synchronous generator driven by an
internal —combustion, diesel — four cycle engine.

The sets are used for two main purposes:

a- Continuous duty sets

Used to produce electric power for countless require-
ments (motive power, lighting, heating, etc) in areas
where other sources or power are unavailable.

b- Emergency duty sets
Used during public network failures, when such failures



are liable to cause serious trouble to persons or mate-
rial or financial damage (i.e. in hospitals, industrial plants
with non-stop operating cycles, etc) or to meet peak
energy demands.

According to their application, the sets are further di-
vided into:

- Set for use on land.

- Set for use at sea.

The sets for use on land can be either:

- Stationary sets (fixed installation), or

- Mobile sets (mobile installation)

These two types of sets are available in a vast range
of versions, for every operating requirement, the main
ones being:

Ol. Hand control generating sets

02. Stand-by generating sets

The standard stationary generating set comprises:

* Diesel engine.

* Synchronous generator.

* Coupling.

* Radiator.

* Metal sub-base with vibration isolators.

* Starter batteries.

* Fuel tank within the baseframe.

* External fuel tank (for high power generators).

* Instrument panel.

* Exhaust gas silencer.

Aksa Generator Set has been designed as a complete
package to provide superior performance and reliabil-
ity.

Figure 3.1. Identifies the major components. This figure
is of a typical generating set. However, every set will
be slightly different due to the size and configuration of
the major components. This section briefly describes
the parts of the generating set. Further information is
provided in later sections of this manual.

Aksa generating sets are an Alternating Current gen-
erator, built for continuous running at sites where no
electricity is available (some models are excepted) or
as stand-by in case of interruption of the mains.

The generator operates at 230/220 V in line-to-neutral
mode and 400/440 V in line-to-line mode. at 50 Hz ,

120V/208, 220/380, 277/480 at 60 Hz. Some diesel
engines couldn’t be used as 60 Hz.

Water cooled diesel engines which are produced by
Perkins, are used in AKSA generator Sets

3.2. Generating Set Main Parts

Figure 3.1. Typical generator set configuration

No Description

Generator set rating label.
Diesel engine.

Air filter.

Radiator.

Alternator.

Terminal box.

Base frame.

© N oA W —

Control Panel.

3.3. Diesel Engine

The diesel engine powering the generator set (ftem 2)
has been chosen for its reliability and the fact that it
has been specifically designed for powering generator
sets. The engine is of the heavy duty industrial type
with 4 stroke compression ignition and is fitted with all
accessories to provide a reliable power supply. These
accessories include, among others, a cartridge type dry
air filter (item 3) and a mechanical or an electronic
engine speed govermnor.

The engine cylinder block is cast in one piece cast iron,
vertical cylinders inline overhead valves and camshaft
in block. The cylinder heat is made of special cast iron.
The thermally loaded flame plate is efficiently water
cooled. The crankshaft is forged in one piece in high
tensile steel.

Lubrication: forced lubrication via gear pump, special
Spin-on filters, lubricant cooling via heat exchanger.



3.4. Engine Electrical System

The engine electrical system is 12 volt or 24 volts DC,
negative ground/earth. This system includes an electric
engine starter, a battery and a battery charging alterna-
tor. For |2 volts electrical system one battery is given.
For 24 volt system two lead-acid batteries are given.
Other types of batteries may be fitted if they were
specified. Batteries are detailed in Section 4.

3.5. Cooling System

The engine cooling system is water cooled. The water
cooled system is comprised of a radiator (item 4) a
pusher fan and thermostat. The alternator has its own
internal fan to cool the alternator components.

3.6. Synchronous Alternator

Horizontal axle alternator (synchronous three phase),
on rolling bearings, self-ventilated within the room with
low-loss silicon-sheet stator bundle, electrolytic copper
winding with class H insulation.

Case —type damper winding for parallel operation (on
high-powered afterators).

The output electrical power is normally produced by
IP23 and a screen protected and drip-proof, self-excit-
ing, self regulating, brushless alternator. (Item 5) Fine
tuned to the output of this generating set. Mounted
on top of the alternator is a sheet steel terminal box
(item 6)

3.7. Coupling

If Single bearing alternators are used, a special flexible
disk is used in place of a flexible coupling. If two bear-
ing alternator is used, Engine and alternator are firmly
joined by a coupling cone that guarantees the proper
assembly coaxiality.

3.8. Fuel tank and Base frame

The engine and alternator are coupled together and
mounted on a heavy duty steel base-frame (ftem 7).
This base frame includes a fuel tank with capacity of
approximately 8 hours operation under variable loads.
The tank is complete with filling cap and fuel level
gauge and is connected by flexible joints to the intake
piping and to the overflow piping containing fuel from
the injector drain. High power Gensets fuel tank is sep-
arate from set.

3.9. Vibration Isolation

The generator set is fitted with vibration isolators
which are designed to reduce engine vibration being
transmitted to the foundation on which the generator
set is mounted. These isolators are fitted between the
engine /alternator feet and the base frame.

3.10. Silencer and Exhaust system

An exhaust silencer is provided loose for installation
with the generating set (for open sets). The silencer
and exhaust system reduce the noise emission from
the engine and can direct exhaust system reduce the
noise emission from engine and can direct exhaust gas-
es to safe outlets.

3.11. Control System

One of several types of control systems and panels
(item 8) may be fitted to control the operation and
output of the set and to protect the set from pos-
sible malfunctions. Section 6 of this manual provides
detailed information on these systems and will aid in
identification of the control system fitted on the gen-
erator set.

4. ELECTRIC STARTING SYSTEMS

Electric starting systems are generally used on all
gen-sets. Electrical starting system consists of a start-
er, mounting flange to the flywheel and bendix gear.
There could be 2 starters on big engines.

The power source for electric starting systems is a 12V
or 24V DC battery system. The starting voltage is de-
termined by engine size, 24 VDC being used for larger
engines to reduce starting current and hence cable
size. Control of starting is via a start solenoid which is
controlled by the gen-set control system.

4.1. Battery Systems

Batteries are of two types— lead acid and NiCad. Lead
acid batteries are generally used, being the least ex-
pensive. NiCad batteries are used where longer life,
etc,, is required.

Batteries are one of the main parts of the Gensets, and
it could be said that 90% of the Gensets fault is caused
by battery. So it is important to do regular mainte-
nance and checks on batteries. Batteries are mounted



on the base frames in most of AKSA Gensets.

Battery charging systems;

While the Genset is running, batteries are charged by
charging alternator.

If the Genset is not running, batteries are charged by
battery chargers that powered by mains.

4.2. Maintenance Batteries

Warning

- Do not smoke or allow sparks, flames or other sourc-
es of ignition around batteries. Hydrogen gas generat-
ed by charging batteries is explosive.

- Wear an acid resistant apron and face shield or gog-
gles when servicing the battery. If electrolyte is spilled
on skin or clothing, flush immediately with large quan-
tities of water.

- Take out the metallic things in your wrist and protect
your wrist and hand.

- Disconnect the battery negative (earth) lead first and
reconnect last.

- Always ensure that battery maintenance is carried
out in a well ventilated area.

- The starting batteries should be located as close as
possible to the generator set while still being accessible
for servicing. This will prevent electrical losses.

Adding the first electrolyte in to battery
|. Take out the protective cover above the battery,
and vent caps.

2. Add electrolyte to the Battery up to |5mm above
the plates. Electrolyte specific gravity should be 1,28 at
20 °C Battery and electrolyte temperature should be
more than [0°C.

3. Wait |5 minutes the heat will increase between
the plates and bobble will occur above the electrolyte.
4. Fix the vent caps.

5. Check the battery with hydrometer after 15 min-
utes.

6. Minimum charging time is 6 hours. Check the
charging amps and electrolyte level every one hour .if
there is no changing within one hour, it is charged.

7. When the battery is charged, check the electrolyte
level after 2 hour , if the level is decreased add water
up to 10 mm above the plates.

Battery Maintenance

* Keep the top of the battery and its terminals clean.
» Cover the battery terminals and its connections with
Vaseline.

* Tighten the terminals but not tighten it hardly.

» Control the electrolyte level periodically. It must be
|0 mm above the plates.

» Control the abrasion in the charge alternator belt
and check periodically the belt tension according to
producer’ recommendation.

* Ensure that your battery is not uncharged.(please see
the below table).

State of Charge Specific Gravity Voltage - 12V
100% 1.265 12.7

75% 1.225 12.4

50% 1.190 12.2

25% 1.155 12.0
Discharged 1.120 11.90

Table 4. 2.1. Typical generator set configuration



Testing the battery

* Inspect the battery before the test.

* Battery terminals and connections will be corroded
in time. Corrosion will wear the terminals and prevent
charging. Disconnect the battery terminals and clean
the oxidation with hot water and then reconnect the
terminals and coat them with Vaseline.

* Don't allow loose connection.

Hydrometer test

Battery charge situation and the specific gravity of the
sulfuric acid could be measured by hydrometer.

I. Don't use distilled water only use pure water.

2. Insert the hydrometer into electrolyte, hydrometer
should stay vertically, Once the hydrometer comes to
a rest, observe the plane of the liquid surface. Your eye
must be horizontal to this plane

Evaluation is mentioned below;

1,270 .....1,280 fully charged
1,220 .....1.230  50% charged
[,150 .....1,220  discharged

4.3. Maintenance Free Batteries

Ensure that all battery connections are correct and
batteries are always charged. After that there is not
any procedure for this battery.

Control of the Battery;

Conduct an inspection every time before testing the
battery.

I. A white powdered element causes abrasion to the
pole-heads, its connections. Remove the connections
and wash them with hot water to purify the oxidation.
Reconnect it and coat with Vaseline.

2. Check if any un-tightened connections exist.

4.4. Starting Aids

[t is customary to maintain coolant temperatures above
40°C min. To promote quick starting on an emergency
generator set and to take the load. Thermostatically
controlled external block heaters, deriving their supply
from the primary source of power are fitted in the
engine cooling system to provide this heating. Heater
warms up the jacket water of the engine when the

generator set is not working.

5. HEALTY and SAFETY

Safety should be the primary concern of the facility de-
sign engineer and all personnel engaged on installation
and commissioning. Safety involves two aspects:

I) Safe operation of the generator itself (and its ac-
cessories).

2) Reliable operation of the system.

Reliable operation of the system is related to safety
because equipment affecting life and health, such as
life support equipment in hospitals, emergency egress
lighting, building ventilators, elevators and fire pumps,
may depend on the generator set.

5.1. Fire Protection

Diesel Fuel can be stored on the floor in an appropri-
ate tank .Although the flammability of the diesel is high
, it can still catch fire , so that fire extinguishers have to
be provided in the storage. Foam or CO2 have to be
used for diesel , oil , gas etc.

For electrical cables and bas bar contactors use CO2
or CTC.

Sand could be used for Isolations and small fires.

The design, selection and installation of fire protection
systems require the following considerations:

* The fire protection system must comply with the
requirements of National Standards.

* Typically, the generator room will be required to
have one hour fire resistance rating. Generator room
construction will have to have two hour fire resistance
rating.

» Generator room shall not be used for storage pur-
poses.

* The authority may specify the quantity, type and siz-
es of approved portable fire extinguishers required for
the generator room.

* A manual emergency stop station outside the gener-
ator room or enclosure or remote from the generator
set in an outside enclosure would facilitate shutting
down the generator set in the event of a fire or anoth-
er type of emergency.

* Generator sets have to be run at full load at least
once a year to prevent the accumulation of diesel in
exhaust system.



General

* Do not fill fuel tanks when the engine is running,
unless tanks are located outside the generator room.

* Do not permit any flame, cigarette, pilot light, spark,
arcing equipment, or other ignition source near the
generating set or fuel tank.

* Fuel lines must be adequately secured and free of
leaks. Fuel connection at the engine should be made
with an approved flexible line. Do not use copper pip-
ing on flexible lines as copper will become brittle if
continuously vibrated or repeatedly bent.

* Be sure all fuel supplies have a positive shut-off.

5.2. Exhaust Gases

* Be sure the exhaust system will properly dispel dis-
charged gases a way from enclosed or sheltered areas
and areas where individuals are likely to congregate.

» Never connect the exhaust system of two or more
engines.

* Never discharge engine exhaust into a brick, tile or
cement block chimney, or a similar structure. Exhaust
pulsations could cause severe structural damage.

* Do not use exhaust gases to heat a compartment.

* Be sure that the unit is well ventilated.

* Ensure that there is independent support for the ex-
haust system. No strain should be imposed on the en-
gine exhaust manifolds. Which is especially important
on a turbocharged engine.

* Exhaust pipes should be logged or protected to pre-
vent touching or causing fire.

5.3. Moving Parts

* Tighten supports and keep guards in position over
fans drive belts etc. Make sure that fasteners on the
set are secure.

* Keep hands, clothing and jewellery away from mov-
ing parts.

* If adjustment must be made while the unit is running,
use extreme caution around hot manifolds, moving
parts, etc.

5.4. Hazardous Voltages

Improper wiring can cause fire or electrocution, result-
ing in severe personal injury or death and property or
equipment damage.

For personal protection, stand on a dry wooden plat-
form or rubber insulating mat, make sure clothing and

shoes are dry, remove jewellery from hands and use
tools with insulated handles.

* Do not leave cables trailing on the engine room floor.
* Do not use the same trunk line for electric cables
and fuel water lines.

* Do not run AC and DC cables in the same looms
or trunk line.

*» Always ensure that bonding and equipment earthing
are correctly done. All metallic parts that could be-
come energized under abnormal conditions must be
properly earthed.

* Always disconnect the batteries and battery charger
when serving or carrying out maintenance particular-
ly on equipment arranged for automatic mains failure
operation. Always disconnect a battery charger from
its AC source before disconnecting the battery cable.
Accidental starting of the generator set while working
on it can cause severe personal injury or death.

* Do not tamper with interlocks.

* Electrical connections and installation should be
done by persons trained and qualified

* Do not connect the generator set directly to any
building electrical system.

» Always follow all applicable state and local electrical
codes.

» High voltage sets work differently to low voltage
ones. Special equipment and training is required to
work around high voltage equipment. Operation and
maintenance must be done only by persons trained
and qualified to work on such devices. Improper use or
procedures may well result in personal injury or death.
* Do not work on energised equipment. Unautho-
rised personnel must not be permitted near energised
equipment. Due to the nature of high voltage electrical
equipment includes voltage remains after the equip-
ment is disconnected from the power source. Equip-
ment should be de-energised and safety earthed.

5.5. Water

Water or moisture inside a generator increases the
possibility of " flashing” and electrical shock, which can
cause equipment damage and severe personal injury
or death. Do not use a generator which is not dry
inside and out.



5.6. Coolant and Fuel

The coolant heater must not be operated while the
cooling system is empty or when the engine is running
or damage to the heater will occur.

Coolant under pressure have a higher boiling point
than water.

* Do not open a radiator, heat exchanger or header
tank pressure cap while the engine is running. Allow
the generator set to cool and bleed the system pres-
sure first.

* Never use galvanised or copper fuel lines, fittings or
fuel tanks. Condensation in the thanks and lines com-
bines with the sulphur in the fuel to produce sulphuric
acid. The molecular structure of the copper or galvan-
ised lines or thanks reacts with the acid and contami-
nates the fuel.

6. GENERATING SET CONTROL SYSTEMS

To control and monitor the generator set, an elec-
tronic control system has been used. Control panel
provides a means of starting and stopping the generat-
ing set, monitoring its operation and output and auto-
matically shutting down the set in the event of critical
condition arising such as low oil pressure or high en-
gine temperature.

6.1. Control System P 732

P732 control system is fitted to 220kVA and above
generator sets. It is designed to start and stop for all
electronic or non—electronic diesel engines Generator
Sets automatically , besides control module monitor
the mains voltage , frequency and controls the gen-
erator set and transfer system. Control, monitor and
protection panels are mounted on the generator base
frame.

“DSE P732 AMF Control Module Operating Manual”
is given along with the Gensets.

Equipments

*» Control with DSE, model 7320 module.
* Static battery charger.

* Emergency stop push button.

* Relays, terminals etc.

Control Module DSE 7320 Features

* The module monitors mains supply and controls a
standby generating set with automatic transfer switch
* Module indicates operational status and fault condi-
tions by means of its LCD display.

* Microprocessor controlled.

* Front panel programming and also via PC software.
* 132 x 64 pixel LCD display makes information easy
to read.

* Front panel programming and also via PC software.
* Soft touch membrane keypad and five key menu
navigation.

* Remote communication via RS 232, RS 485 and Eth-
ernet and SMS messaging.

* Event logging (50) showing date and time.

* Engine block heater control.

» Multiple date and time engine exercise mode and
maintenance scheduler.

Controls;

Stop — Manual — Auto — Test — Start — Mute/Lamp test
— Transfer to generator — Transfer to mains — Menu
navigations buttons.

Instruments via LCD display
Engine

* Oil pressure (PSI & Bar)

» Temperature (°C & °F)

* Speed RPM

* Run time

* Battery volts

* Maintenance due

Generator

* Volts (L-L / L-N)

* Currents (LI, L2, L3)
* Frequency (Hz)

* kW

* Cos @

¢ kVA, kVAr,

* kWh, kVAh, kVArh
* Phase sequence

Mains
* Volts (L-L / L-N)
* Frequency (Hz)



Protections

Warning

* Charge failure

* Battery under voltage

* Fail to stop

* Low fuel level (opt.)

* KW over load

* Negative phase sequence
* Loss of speed signal

Pre-alarms

* Low oil pressure

* High engine temperature

* Low engine temperature

* Over/Under speed

* Under/over generator frequency
* Under/over generator voltage

» ECU warning

Shut Downs

* Fail to start

* Emergency stop

* Low oil pressure

* High engine temperature

* Low coolant level

* Over/Under speed

+ Under/over generator frequency
* Under/over generator voltage

* Oil pressure sensor open

* Phase rotation

Electrical trip

* Earth fault (opt.)

* kW over load

* Generator over current

* Negative phase sequence

LED indication

* Mains available

* Mains on load

* Generator available
» Generator on load
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Figure 6.1. DSE, model 7320 control module

6.2. Control System P 612
Control, supervision and protection panel is mounted
on the generator set base frame.

Equipments:

* DSE, model 6020 Automatic Mains Failure module
» Static battery charger

* Emergency stop push button

DSE 6120 Module Features

» Automatic controls generating set, start and stop

* 3 phase generator and mains voltage monitoring

* Transfer between mains and generator power

» LCD display shows the status of the generator at
all time

* 4- line, 64 x 132 graphic display with LED backlight
» PC and front panel configurable

* Easy push button control

STOP/RESET - MANUAL - AUTOMATIC - TEST -
START
Display Scroll button Page button

Metering via LCD display

* Generator Volt (L-L, L-N)
» Generator Ampere (LI, L2, L3)
» Generator Frequency (Hz)
* Mains Volt (L-L /L-N)

* Mains Frequency

* Engine cooling temperature
* Engine oil pressure

* Engine speed

* Engine hours run

* Engine battery volt

* Event Log (5) events



Protections Warnings

* Generator High/Low Voltage

* Generator Over/ Under Frequency
» Over/Under Speed

* Engine low oil pressure

* High coolant temperature

* Battery High / Low voltage

* Charge alternator failure

* Fail to stop

Shutdowns

* Generator High/ Low Voltage

* Generator Over/ Under Frequency
* Over /Under Speed

* Engine low oil pressure

* High coolant temperature

* Emergency stop

* Over current

* Fail to start

* Oil pressure sensor open circuit
* Temperature sensor open circuit

LED display

* Mains Available

* Mains On Load

» Generator Available

» Generator On Load

Figure 6.2. DSE, model 6120 control module



6.3. Icons and LCD Identification;
6.3.1. Push Buttons;

Manuel Mode

Description Description Description
o Stop/Reset Configure / Log Auto Mode
° Scroll ‘g‘ Test Mode Start (when in

Manuel orTest
Mode)

6.3.2. Status / Measurement Units;

mode active

Panel locked by
configurable input

Display Description Display Description Display Description
LI Phase L2 Phase L3 Phase
LI- N| Phase-Neutral L2- N| Phase-Neutral L3- N|{ Phase-Neutral
LI-L2 Phase-Phase L2-L3 Phase-Phase L3-LI Phase-Phase
BAR Pressure KPa Kﬁiﬁié,g;f#ere PSI Pressure
\V/ Voltage °F Temperature Hz Frequency
A Amperes °C Temperature RPM Speed
kW KiloWatts kVA | Apperent power || Cos@ | kW divided by kVA
@ Hours Run ~ AC @ Generator
g Timer in progress - DC é@ Mains(Utility)
«& | Configuration || Gy, Fuel level 3 Event log
e

6.3.3. Alarm Indications

Display Description

0

Warning Alarm

Display Description

Shutdown Alarm

Display Description

}

Electrical Trip

High Current

>

Auxilary Indication

Auxiliary Alarm
(Warning or Shutdown)

iﬂ Fuel O™ |Low Oil Pressure|[ A?T Warning

Charge Fail £ #gﬂp‘;ﬁ’;ﬁ‘;‘é VT |over Voltage (AC

? Mergency Stop I Fail tocs::rr;f()(Over- '\\/'l Under Voltage (AC)

V1 |Over Voltage (DC) &Q Over - speed Hzt Over Frequency

Vl Und?B\(/:c))Itage > | Under - speed Hz| |Under Frequency
b

I5




6.4 Battery charger

When the Gensets are not running for a long time ,
battery charger is used in order to charge the battery
,Battery charger is powered by mains , and mounted in
the control panel. A battery charger ampere indicator
can be added to control pane in order to see whether

battery charger is working or not .

Battery charger is manufactured with switching-mode
and SMD technology and it has high efficiency. Battery
charger models’ output V-I characteristic is very close
to square and output is 5 amper, 13,8 V for 12 volt
and 27,6 V for 24 V . Input 198 - 264 volt AC. Pro-
line 2405 has fully output shot circuit protection and
it can be used as a current source. Proline 1205/2405
charger has high efficiency, long life, low failure rate,
light weight and low heat radiated in accordance with
linear afternatives. The charger is fitted with a protec-
tion diode across the output. Connect charge fail relay
coil between positive output and CF output. They are
equipped with RFl filter to reduce electrical noise radi-
ated from the device. Galvanic ally isolated input and
output typically 4kV for high reliability.

6.5. Control System Options

According to customer request, different options
could be added to control system.

* Parallel with mains continuously and black start sys-
tem with mains.

* Automatic synchronizing and power control system
(Multi Gensets parallel).

* Load sharing system (scada).

* Remote monitoring and control.

* Remote alarm panel.

* Backup generator system.

6.5. Heaters

Alternator heaters could be mounted on the alterna-
tor stators to keep it dry and protect it from humidity
and a heater could be mounted in the control panel to
prevent it against humidity too.

6.6.. Electric Fuel Transfer Pump

Electric Fuel Transfer Pump could be necessary to
pump the fuel from main tank to daily tank .Pump con-
trol circuit is mounted in the control panel.

6.6. Voltage / Frequency Adjustment

A potentiometer could be mounted in the control
panel to adjust the frequency or voltage or both of
them. Frequency adjustment potentiometer is con-
nected the electronic governor control module.

7. USE REQUIREMENTS

7.1. General Precautions And Controls Which Must
Be Done Before Starting Up The Generating Set

* Make a general visual inspection on the engine and
alternator. Check if there is any breakage, crack, inden-
tation, leakage or looseness. Never operate the gener-
ating set before removing any fault, if any.

» Take out foreign materials such as keys, tools, clean-
ing wool, papers etc. on the engine and the alternator.
* Check the fuel level in day tank. Refill with fuel if it
is low.

* Check the oil level on the dipstick. Refill with an
appropriate oil if it is low. Oil level normally must be
close to the maximum level line.

* Look at the water level by opening the radiator tap.
If it is inadequate add more water. Water level must be
30 mm lower than the water filling neck.

* Engine cooling water must include antifreeze ac-
cording to the coolest weather conditions in the area.
A mixture of 50% antifreeze and 50% water provides
a good protection in all area.

* Inspect the radiator air outlet hood, open if clogged
and clear away all obstructions in front of the air outlet.
* Check the air filter gauge. Clean or replace air filter,
if necessary.

* Keep the inlet opening open.

* Make sure that the generating set can easily take air
from the environment.

* Check the battery connection cables. Take care to
tighten the loosened battery terminals with spanner
and, cover with special substance and keep clean in
order to avoid oxidation.

* Open the battery caps and check the liquid level in
the cells for maintenance type battery. Add distilled
water, if necessary, so as to be | cm higher than the
separation. Never fill the cells with tap water, acid wa-
ter or acid.

* Check if the circuit breaker outlet switch is in OFF
position. (For manually operated Genset).



* Make sure that the emergency stop button is not
pressed.

7.2. General Precautions And Controls Which Must
Be Done After Starting Up The Generating Set

» Check for any abnormal noise or vibration on the
generating set.

*» Check if the exhaust system has any leakage.

* Monitor the generating set operation by means of
the control module LCD display. Check the engine
temperature and oil pressure Oil pressure must reach
the normal value 10 seconds after the generating set
operation.

* Monitor the generating set outlet voltage and fre-
quency by means of the control module LCD display.

Check the voltage, if the voltage between phases is
400 V. and between phase and neutral is 230 V. Volt-
age is adjusted in the factory , do not try to readjust it.
* Check that the frequency is 51 - 52 Hz on generating
sets with mechanical governors and 50Hz on generat-
ing sets with electronic governors.

* If an engine block water heater is not available, run
the generating set at no-load for 3-5 minutes and
when the engine warm than apply on load (for manual
models)

Apply load to the generating set as follows on manual
mode

* Set the alternator outlet circuit breaker on the panel
to ON position.

* Set the load circuit beakers (or fuses) on the distri-
bution panel to ON position one by one. This way, the
generating set cannot be suddenly put under full load.
Otherwise, the engine stalling or alternator winding in-
sulation of formation or burning can occur.

* Set the alternator outlet circuit breaker on the circuit
to OFF position before stop the generating set.

* Continue to run the unloaded engine for purpose of
cooling period for 2 minutes and then stop.

* Never operate the generating set before removing
any fault, if any.

+ Check the oil / coolant/fuel leakage while engine is
running.

* Never run the engine below 30%of prime power
for a long time.

* Share the load on every phase (UV,W) equally.
* On automatic controlled gen set load will be on and
off automatically.

8. LUBRICATING OIL

Oil system of diesel engine is one of the most import-
ant elements of the engine. Correctly made engine
overhaul (this subject includes oil change periods, filter
change periods, paying attention about selecting the
true type of oil) prolongs the life cost of the engine.

8.1. Oil Performance Properties

The American Petroleum Institute (API) the American
Society for Testing and Materials (ASTM) and Society
of Automotive Engineers (SAE) has developed and
preserved a system in order to classify the lubrication
oils for their performance categories

8.2. Lubrication Oil Recommendations for Perkins
Diesel Engines

Perkins recommends that high quality multi grade
SAE I5W/40 high service engine oil in diesel engines
are used. At ambient temperatures above —15 °C is
I5W40.

Only use commercial oils that meet the following class
*APICG-4

*APICH-4
Ambient Temparatures ° F
-40 20 0 20 40 60 80 100 120 140
T T
All Seasons
All Seasons

I Y A I

-40-30 20 -10 O 10 20 30 40 50 60
Ambient Temparatures ° C

Fig.8.1. Recommended SAE Oil Viscosity Grades v.s.
Ambient Temperatures

Winter Conditions
Winter Conditions

Arclic Conditions




ey ek s »gg Oil Specifications Not; Lubricating oil
Model Stand by Engine Model gg E% L% ‘;f vicosity levelwill.be chosen frorn
Power 23 S8 g8 g Table 9.1. according to the ambient
o 28% ES g& 53 temperature
L/h Liter Liter Liter
AP15 14,5 403A-15G1 3,67 50 6 6
AP22 22 404A-22G1 53 38 7 10,6
AP33 33 1103A-33G 7.1 80 10,2 83
AP50 50 1103A-33TG1 10,7 80 10,2 8,3
AP72 72 1104A-44TG1 14,8 130 13 8
AP88 88 1104A-44TG2 18,7 240 13 8
AP110 110 1104C-44TAG2 22,6 240 12,6 8
AP150 150 1106A-70TG1 30,3 380 21 18
AP165 165 1106A-70TAG2 33,4 380 21 18
AP200 200 1106A-70TAG3 41,4 380 21 18
AP220 220 1106A-70TAG4 45,8 380 21 18
AP275 275 1206A-E70TTAG3| 56,9 470 25 16
AP330 330 1506A-E88TAGS 64,9 470 33,2 41
AP385 385 2206A-E13TAG2 71 850 51,4 40
AP400 400 2206A-E13TAG2 71 850 51,4 40 QF,IA(I;IG(_?[I‘-I—A
AP440 440 2206A-E13TAG3 81 850 51,4 40
AP450 450 2206A-E13TAG3 81 850 51,4 40
AP500 500 2506A-E15TAG1 95 850 58 62
AP550 550 2506A-E15TAG2 100 850 58 62
AP660 660 2806A-E18TAGT1A| 123 1150 61 62
AP715 715 2806A-E18TAG2 132 1150 61 62
AP825 825 4006-23TAG2A 161 1500* 120 13,4
AP880 880 4006-23TAG3A 172 1500* 120 13,4
AP900 900 4006-23TAG3A 172 1500* 120 113,4
AP1000 1000 4008-TAG1A 195 1500* 133 153
AP1125 1125 4008TAG2A 215 1500* 133 153
AP1250 1250 4008-30TAG3 244 1500* 140 153
AP1400 1400 4012-46TWG2A 259 2000* | 2458 177
AP1650 1650 4012-46TAG2A 310 2000* | 195,7 177
AP1875 1875 4012-46TAG3A 370 2000* | 339,1 177
AP2500 2500 4016-61TRG3 470 2000* | 703,24 213

Table 8.2. Fuel consumption and coolant, fuel and lubricating oil capacities and lubricating oil specifications (50 Hz)
(*Open Gen-sets).



9. GENERATOR SET MAINTENANCE

A good maintenance program is the key to long gen-
erator set life. Maintenance and service should only be
carried out by qualified technicians. The maintenance
and service which are done must be recorded to the

Maintenance Record Form. In general, the generator
set should be kept clean. Do not permit liquids such
as fuel or oil film to accumulate on any internal or ex-
ternal surfaces. Wipe down surfaces using an aqueous
industrial cleaner.

9.1. Maintenance Schedule for Generator Sets;
Using hour meter as a guide, perform all services at the
hourly intervals indicated on following. At each mainte-
nance interval, perform all previous maintenance oper-
ations in addition to the ones specified. Keep a record
of hourly intervals and services performed.

Important:

Recommended service intervals are for normal oper-
ating conditions. Service MORE OFTEN if engine is
operated under adverse conditions. Neglecting main-
tenance can result in failures or permanent damage to
the engine.

Use correct fuels, Lubricants and coolant.

9.2. Maintenance Interval Chart

A. Daily or every 20 hours Check

|. Visually inspect engine, generator, transfer switch
and control panel.

2. For, Oil, Water and Fuel leaks.

3. For, Coolant level, Oil level, Fuel level.
4. Battery charge level.

5. Operation of coolant heater.

6. Drain Fuel/Water separator.

7. Inspect the engine fan blades.

8. Inspect the drive belt.

B. Weekly Check

Repeat Daily or every 20 hours.
Fuel System;

I. Fuel level in main tank.

2. Day tank float switch.

3. Fuel transfer pump operation.
4. Fuel lines and connections.

Cooling System;

I. Adequate fresh air to engine.

2. Hose and connections.

3. Battery charging alternator belts.
4. Inspect the engine fan blades.

5. Inspect the fan belt.

Exhaust System
I. Exhaust leaks.
2. Tighten connections (if necessary).

Alternator

I. Vent screens.

2. Tighten covers.

3. Output voltage and frequency.

Transfer Switch

I. Operation under load.

2. No unusual sounds.

3. Terminals and connections normal colour.

4. Doors closed securely.

Air System

I. Check leakage

2. Check air filter restriction indicator (if engine has).
Run the Genset for 5-10 minutes on load (if it is pos-
sible) or no load.

C. 6 Months or 200 Hours Check
Repeat Weekly

Lubricating System

I. Change, lubricating oil.

2. Change, lubricating oil filters.

3. Clean, crankcase breather.

Fuel System;

I. Change, fuel filters.

2. Drain sediment from main tank.

Cooling System

I. Check, antifreeze.

2. Change, water filter.

3. Lubricate with grease, bearing of the fan hub.
4. Check the fan and connection bolts



Engine safety controls
I. Check operating alarms and safeties.

Other controls

I. Clean the dust and dirt on the Gen. Sets by com-
pressed air.

2. Check the exhaust system'’s pipes, supports and flex-
ible pipes.

3. Check the mounting bolts of the Genset and AVM's
bolt tightness.

4. Check transfer switch bus bars ,and connections.

5. Check control panel cable connections.

D. 12 Months or 800 Hours Check

Repeat Maintenance "“C”

Fuel System
I. Analyze/replace diesel fuel
2. Check the valves setting and injectors.

Cooling System

. Clean, exterior of radiators.

. Replace, radiator’s fill cap (over 600 kVA).

. Check, coolant treatment.

. Check, anti-freeze solution.

. Check, water pumps and circulating pumps.
. Examine duck work.

. Clean/check motor operated louvers.

. Clean, engine block water heater.

. Inspect the engine fan blades.
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0. Inspect the fan belt.

Intake System
I. Check air cleaner element and change at 635 mm
H20.

Clean
I. The engine.
2. Generator rotor and stator with compressed air.

Inspect
I. Magnetic pick-up and adjust.
2. Circuit breakers and fuse holders.

Additional to all above check;
I. Measure/record generator winding resistance with
Megger.
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2. Perform full load test at Nameplate kW.

E. 24 Months or 2000 Hours Check

I. Turbocharger bearing clearance.

2. Exhaust restriction.

3. The valves settings.

4. The injectors settings.

5. Vibration damper.

6. Change Coolant and antifreeze and flush system.

7. Clean Turbocharger compressor wheel and diffuser.
Additional to all above, do the regular maintenance.

10. ENGINE TROUBLESHOOTING
Possible engine failure and engine failure causes is men-
tioned below.

The starter motor turns the engine too slowly
* Battery capacity too low.

* Bad electrical connection.

* Faulty in starter motor.

* Wrong grade of lubricating oil.

The engine does not start or difficult to start
» Starter motor turns engine too slowly.

* Fuel tank empty.

* Faulty in fuel control solenoid.

* Restriction in a fuel pipe.

* Faulty in fuel lift pump.

* Dirty fuel filter element.

* Airin fuel system.

* Faulty in injectors or their adjustments.

* Fault in cold start system.

* Restriction in fuel tank vent.

* Wrong type or grade of fuel used.

* Restriction in exhaust pipe.

+ Oil pressure sensor / switch or its connection is
faulty.

* Oil pressure is too high.

* Wrong grade of lubrication.

* Oil pressure indicator is faulty.

Not enough power

* Restriction in a fuel pipe.
* Faulty in fuel lift pump.

* Dirty fuel filter element.



* Airin fuel system.

* Restriction air filter/cleaner or induction system.

* Restriction in exhaust pipe.

* Fault in injectors or injectors are out of adjustment.
* Restriction in fuel tank vent.

* Wrong type or grade of fuel used.

*» Restricted movement of engine speed control.

* Engine temperature is too high or low.

Misfire

* Restriction in a fuel pipe.

* Faulty in fuel lift pump.

* Dirty fuel filter element.

* Airin fuel system.

* Fault in injectors or injectors are out of adjustment.
» Fault in cold start system.

* Engine temperature is too high.

* Incorrect valve tip clearances.

+ Oil pressure sensor / switch or its connection is
faulty.

The pressure of the lubrication oil is too low
* Wrong grade of lubrication.

» Not enough lubrication oil in sump.

* Defective gauge.

* Dirty lubrication oil filtter element.

High fuel consumption

* Restriction air filter/cleaner or induction system.

*» Fault in injectors or injectors are out of adjustment.
* Fault in cold start system.

* Wrong type or grade of fuel used.

*+ Restricted movement of engine speed control.

* Restriction in exhaust pipe.

* Engine temperature is too low.

* Incorrect valve tip clearances.

Black exhaust smoke

* Restriction air filter/cleaner or induction system.

* Fault in injectors or injectors are out of adjustment.
* Fault in cold start system.

* Wrong type or grade of fuel used.

* Restriction in exhaust pipe.

* Engine temperature is too low.

* In correct valve tip clearances.

* Engine over load.
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Blue or white exhaust smoke

* Wrong grade of |ubrication.

* Fault in cold start system.

* Engine temperature is too low.

The engine knocks

* Faulty in fuel lift pump.

* Fault in injectors or injectors are out of adjustment.
* Wrong type or grade of fuel used.

* Fault in cold start system.

* Engine temperature is too high.

* In correct valve tip clearances.

The engine runs erratically

* Fault in fuel control.

* Restriction in a fuel system.

* Faulty in fuel lift pump.

* Dirty fuel filter element.

* Restriction air filter/cleaner or induction system.

Air in fuel system.

* Fault in injectors or injectors are out of adjustment.
* Fault in cold start system.

* Restriction in fuel tank vent.

*» Restricted movement of engine speed control.

* Engine temperature is too high.

* In correct valve tip clearances.

Vibration

*» Fault in injectors or injectors are out of adjustment.
* Restricted movement of engine speed control.

* Engine temperature is too high.

* Fan damaged.

* Faulty in engine mounting or flywheel housing.

The engine temperature is too high
* Restriction air filter/cleaner or induction system.
* Fault in injectors or injectors are out of adjustment.
* Fault in cold start system.
* Restriction in exhaust pipe.
» Fan damaged.
» Too much lubrication oil in sump.
* Restriction in air or water passage of radiator.
* Engine thermostats are faulty.
* Insufficient coolant system.

Crankcase pressure
* Restriction in breather pipe.



Bad compression

* Restriction air filter/cleaner or induction system.
* Incorrect valve tip clearances.

* Faulty piston rings.

The engine starts and stops

* Dirty fuel filter element.

* Restriction air filter/cleaner or induction system.

* Airin fuel system.

* Bad connection towards oil pressure switch/coolant
temperature switch.

Note: Please, look the engine manual for maintenance.

I'1. ALTERNATOR DESCRIPTION

I1.1. General

The alternator fitted on the generator set is of the
brushless self-excitation type which eliminates the
maintenance associated with slip rings and brushes.
The control system, consist of an automatic voltage
regulator, protective circuits.

11.2. Construction and Components

The stator core is produced from insulated low loss
electrical grade sheet steel laminations. These are built
and welded under a fixed pressure to give an extreme-
ly rigid core to withstand vibration and load impulses.
The complete wound stator is, after impregnation,
pressed into the frame and pinned into position.

The rotor assembly, which comprises the alternator
rotating field systems, the exciter rotating diode system
and the cooling fan. The complete rotor assembly is
dynamically balanced to ensure vibration-free running.
At the drive end of the rotor assembly a cast-alumi-
num centrifugal fan draws cooling air through screened
covers at the non drive end and discharges it through
similar side mounted covers at the drive end.

11.3. Operation

The electrical power produced by the generating set is
derived from a closed loop system consisting principal-
ly of the exciter rotor the main revolving field and the
automatic voltage regulator (see Figure |1.1)

The process begins when the engine starts to rotate
the internal components of the alternator. The residual
magnetism in the main rotor produces a small alter-
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nating voltage (AC) in the main stator. The automatic
voltage regulator rectifies this voltage (converts it to
DC) and applies it to the exciter stator.

This DC current to the exciter stator creates a mag-
netic field which in tumn, induces an AC voltage in the
exciter rotor. This AC voltage is converted back to DC
by the rotating diodes.

When this DC voltage appears at the main rotor, a
stronger magnetic field than the original residual field
is created which induces a higher voltage in the main
stator. This higher voltage circulates through the sys-
tem inducing an even higher DC voltage back at the
main rotor. This cycle continuous to build up the volt-
age unit it approaches the proper output level of the
generating set. At this point the automatic voltage reg-
ulator begins to limit the voltage being passed to the
exciter stator which, in tumn, limits the overall power
output of the alternator.

This build-up process takes place in less than one sec-

ond.
Set Reference
Sensing Output
AVR.
Power From
Aux. wdg.
xciter
Main Stator Field
Stator
Exciter
Main Field (Rotor) =< Rator
Rotating | (Arma
Mechanical Diodes ture)
Rotational
Pover nput I:I I:I
Figure.l'l.1. Meccalte alternator, operating principles

block schematic diagram

11.4. Automatic Voltage Regulator

The Automatic Voltage Regulator (AVR) maintains a
no load to full load steady state voltage to tight toler-
ances. The AVR has a volt/hertz characteristic which
proportionally reduces the regulated voltage at re-
duced speeds.



I'1.5. Alternator Insulation Test
Before starting the generating set after installation, test
the insulation resistance of the windings. The Automat-
ic Voltage Regulator (AVR) should be disconnected
and the rotating diodes either shorted out with tem-
porary links or disconnected. Any control wiring must
also be disconnected.
11.6. Meccalte Alternator Troubleshooting
SYMTOM

POSSIBLE CAUSE

A 500 V Megger or similar instrument should be used.
Disconnect any earthing conductor connected be-
tween neutral and earth and megger an output termi-
nal to earth. The insulation resistance should be in ex-
cess of | MQ to earth. Should the insulation resistance
be less than | MQ the winding must be dried out.

CORRECTIVE ACTION

Blown fuse
Alternator does not excite

Insufficient residual voltage
No residual voltage

Replace fuse

Increase speed by |15 %.

For an instant apply on the (+) and
(-) terminals of the electronic
regulator a 12V battery with 30Q
resistor in series respecting

the polarities.

After being excited alternator
does no excite

Connections are interrupted

Check connection cables as per
attached drawings.

Low voltage at no load setting

Winding failure

Voltage potentiometer out of

Invention of protection.

Reset voltage

Check engine speed
Check windings

setting

High voltage at no load
Failed regulator

Voltage potentiometer out of

Reset voltage potentiometer

Substitute regulator

Lower than rated voltage setting

at load Failed regulator

Voltage potentiometer out of
Intervention by protection

Rotating bridge failure

Reset voltage potentiometer
Current to high, power factor lower
than 0,8; speed lower than 4% of
rated speed

Substitute regulator

Check diodes, disconnect cables.

Higher than rated voltage

at load setting

Failed regulator

Voltage potentiometer out of

Reset voltage potentiometer

Substitute regulator

Unstable voltage

Speed variation in engine

Regulator out of setting

Reset voltage potentiometer

Substitute regulator

12. STORAGE

In case of the engine is not used for long time, preserve
the engine from corrosion, faulty matters in order to
run the engine operation easily and keep it long main-
tenance.
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12.1. Engine preservation

Notes:

* There are three grades of preservation listed below,
(together with their applications) for complete engines
and associated equipment, such as radiators, silencers,
spares etc.

* For all recommended preservatives contact the Ap-



plications Department at Perkins Engines company.

Preservation level ‘At Commercial specification for
UK/European shipment giving up to 6 months for die-
sel and |2 months for gas engines shipping and storage
protection when transported by container or lorry.

Preservation level ‘B" Additional to Level ‘A’ for over-
seas shipment giving 12 months shipping and storage
protection. This treatment should be adequate un-
der normal enclosed storage conditions of -15 °C to
+55 °C and up to 90% relative humidity for up to 12
months.

Preservation level ‘C: Additional to Level ‘B’ for UK
or overseas shipment when prolonged storage and
protection is required for up to 5 years in tropical tem-
perate, or arctic climates. Also meets preservation to
MOD NES 724 Level | for UK/ Europe when stored
in unheated buildings, or in the open under waterproof
covers.

Preservation level ‘A’

Commercial specification for UK/European shipment
giving up to 6 months for diesel and |2 months for gas
engines shipping and storage protection when trans-
ported by container or lorry.

I. The oil and fuel used on engine test give satisfacto-
ry protection for six months after despatch from the
factory

2. The coolant systems shall be flushed through with
corrosion-inhibited anti-freeze at 50% dilution, see
“Coolant specification” on page 38.

3. After the engine is painted to the appropriate stan-
dard, all bright surfaces and unpainted metal shall be
treated with the recommended preservative, brushing
quality. (This includes control linkages etc).

4. All openings in the engine, (including points where
pipework has been removed and air cleaner inlets etc)
shall be sealed with plugs or blank flanges.

Preservation level ‘B’

Additional to Level ‘N for overseas shipment giving 12
months shipping and storage production (for diesel
engines).
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I. The oil used on engine test gives satisfactory pro-
tection for 12 months after despatch from the factory.
2. The complete fuel system shall be drained including
filters, unit injector circuit and fuel tank. This fuel shall
then be replaced by the recommended preservative
fluid.

3. The engine shall then be run on the recommended
preservative fluid for 5 minutes at idling speed, ensure
the preserving fluid is circulated via the fuel return con-
nection.

4. The engine must be accelerator 2 times briefly to a
high idle speed to ensure complete circulation of the
preserving fluid, which then remains in the system after
the engine has stopped. Further rotation of the engine
components is to be avoided.

5. The engine oil is then to be drained from the sump.
6. The cooling system shall be drained and flushed
through with corrosion-inhibited anti-freeze at 50% di-
lution with water, see “Coolant specification” on page
38.

7. After the engine is painted to the appropriate stan-
dard, all bright surfaces and unpainted metal are to be
treated with the recommended preservative, brushing
quality. (This includes control linkages etc).

8. All openings in the engine (including points where
pipework has been removed and air cleaner inlets etc)
shall be sealed with plugs or blank flanges.

9. Generator or pump sets etc should have their addi-
tional apertures sealed in similar ways.

Preservation level ‘C’

Additional to Level ‘B’ for UK or overseas shipment
when |Prolonged storage and protection is required
for up to 5 years in tropical temperate, or arctic cli-
mates. Also meets preservation to MOD NES 724
Level ' tor UK/ Europe when stored in unheated
buildings or in the open under waterproof covers.
Note: ltem numbers: 3,4,5 and 6 do not apply to gas
engines.

|. After engine test the oil shall be drained from the
sump, filter and oil cooler.

2. Refill with the recommended preservative oil.

3. The complete fuel system shall be drained includ-
ing filters, unit injector circuit and fuel tank. This fuel
shall be replaced with the recommended preservative



fluids.

4. The engine shall then be run on the recommended
preservative fluid for 5 minutes at idling speed, ensure
the preserving fluid is circulated via the fuel return con-
nection.

5. During this period, 2 brief accelerations to a high idle
speed must be made to ensure complete circulation of
the preserving fluid.

6. The preserving fluid is to remain in the fuel system
and further rotation of the engine components is to
be avoided.

7. The engine oil is then to be drained.

8. The cooling system shall be flushed through with
corrosion inhibited anti-freeze at 50% dilution, see
"“Coolant specification” on page 38.

9. The coolant pump impellor shall be sprayed with the
recommended preservative oil film rust preventative.
|0 After the engine is painted to the appropriate stan-
dard all bright surfaces and unpainted metal are to be
treated with the recommended preservative, brushing
quality (this includes control linkages etc).

I'l. inlet and exhaust manifolds shall have the recom-
menced preservative vapour phase inhibitor placed in
them before they are sealed normally.

I2. Air filters to be sprayed inside with the recom-
mended preservative oil.

I3. Plastic plugs are to be fitted to fuel entry points,
eoolan |t connections, spare instrument holes in panels
and air filter inlets.

[4. Exhaust outlet is to be fitted with steel blanking
plate.

I5. Coolant hoses are to be treated with silicone
grease and wrapped or sleeved with black polythene
(silicone rubber hoses need not be treated).

|6. Drive belts are to be removed, wrapped in wax
paper and packed in black polythene with silica gel as
desiccant.

|7. Starter, alternator, switches, instruments, sensors
and wiring are to be sprayed with the recommended
preservative silicone grease.

I8. Pulleys, flywheel, starter ring, pinion etc shall be
protected by dipped or painted with the recommend-
ed preservative oil film rust preventative.

19. The flywheel housing shall be fitted with a steel
blanking plate.
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20. Control panels are to have desiccants placed inside.
21. The complete engine assembly shall then be
sprayed with the recommended preservative wax film
rust preventative.

The degree of preservation is to be recorded on the
Engine Specification and Test Certificate attached to
each engine on despatch.

12.2. Alternator Storage

When an alternator is in storage, moisture tends to
condense in the windings. To minimize condensation,
store the generating set in a dry storage area. If possi-
ble use space heaters to keep the windings dry.

After removing the generating set from storage, per-
form an insulation check as discussed in Section | 1.5.

12.3. Battery Storage

While the battery is stored, it should receive a re-
freshing charge every 4 weeks up to a fully charged
condition

13. GENERAL PRECAUTIONS ABOUT WARRANTY
Authorized Service Dealer may perform warranty
repairs. Most warranty repairs are handled routinely,
but sometimes requests for warranty service may not
be appropriate. For example, warranty service would
not apply if equipment damage occurred because of
misuse, lack of routine maintenance, shipping, handling,
warehousing or improper installation. Similarly, the
warranty is void if the manufacturing date or the serial
number on the equipment has been removed or the
equipment has been altered or modified. During the
warranty period, the Authorized Service Dealer, at its
option, will repair or replace any part that, upon ex-
amination, is found to be defective under normal use
and service. This warranty will not cover the following
repairs and equipment:

* Normal Wear: Outdoor Power Equipment and en-
gines, like all mechanical devices, needs periodic parts
and service to perform well.

This warranty does not cover repair when normal use
has exhausted the life of a part or the equipment.

* Installation and Maintenance: This warranty does not
apply to equipment or parts that have been subjected
to improper or unauthorized installation or alteration



and modification, misuse, negligence, accident, over-
loading, over speeding, improper maintenance, repair
or storage so as, in our judgment, to adversely affect
its performance and reliability. This warranty also does
not cover normal maintenance such as adjustments,
fuel system cleaning and obstruction (due to chemical,
dirt, carbon, lime, and so forth).

* Other Exclusions: This warranty excludes wear items
such as oil gauges, o-rings, filters, fuses, or injectors etc,
or damage or malfunctions resulting from accidents,
abuse, modifications, alterations, or improper servicing
or freezing or chemical deterioration. Accessory parts
are excluded from the product warranty. This warran-
ty excludes failures due to acts of God and other force
majeure events beyond the manufacturer's control.

14. GENERAL PRECAUTION

Dear AKSA generator set operator. Please take care
to the following order to prevent the generator set
warranty to become invalid if the warranty period and
to ensure trouble-free operation of the generator set
with a long life.

|. Maintenance and repair works will not be covered
by the warranty certificate. If the invoice or delivery
certificate of the generating set is not submitted.

2. The warranty of the generator set will become inval-
id in case of any intervention of any person other than
authorized AKSA services or by prior written approval
from AKSA power generation on the generator set
for any reason.

3. Control and maintenance works indicated in the
periodical maintenance schedule and the operating
manual must be carried out completely and timely the
failures due to incomplete or untimely maintenance
are not covered by the warranty.

4. Generator set should be installed as indicated in the
installation manual otherwise, the problems which are
likely to occur will not be covered by the warranty.

5. Customer is responsible for the failures which are
likely to occur in case that the diesel oil used contains
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dirt or water.

6. The oil type indicated in the maintenance manual
should be used in the engine otherwise, the failures
which are likely to occur will not be covered by the
warranty.

7. Batteries will not be covered by the warranty if they
are subjected to breakage, excessive acid fill or hard-
ening by leaving uncharged.

8. Don't over crank the generator set , if the generator
is not started at the first attempt , wait 10 second and
then try to start the engine again , the cranking mustn't
be done more than 3 times ,and cranking time have to
be less than |10 seconds ,otherwise starter gear could
be broken or starter could be burm up. These condi-
tions are not covered warranty.

9. Generator sets, never start or stop the diesel engine
when the generating set is under load. Engine should
be started and stopped after load is disconnected and
the generating set is at idle condition. Otherwise, the
valves can be seized, the voltage regulator, transformer
and diodes can be broken down. These conditions are
not covered warranty.

|0. Our company does not take the responsibility of
the damages of the automatic generator sets due to
over current, low or high voltage.

I'l. Never remove the battery terminals while the gen-
erating set is in use. Even a moment of disconnection
can cause damage on the electronic closing relay of the
charge alternator and on the electronic engine speed
control circuit these conditions are not covered by the
warranty.

|2. Failures due to overload and unbalanced load in
excess of the generating set power (such as alternator
and contactor failures) are not covered by the war-
ranty.

I3. When the manually operated generating set is
started up, it should be warmed by operating at idle for



5 minutes. When stopping the diesel engine, it should
be unloaded and then continued to be operated for
cooling for 5 minutes before stopping. Otherwise
problems which are likely to occur will not be covered
by the warranty

[4. Never run the Genset for a long time under the
30% of prime power , the problems which are likely to
occur will not be covered by the warranty
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I5. Use only original spare parts. The problems which
are likely to occur will not be covered by the warranty



| 6. The first starts of the Gensets have to be done by
AKSA Authorized Services; otherwise Genset warran-
ty will be invalid.

I7. Any project or additional equipments couldn't be
done or installed to the Genset within the warranty
period. If those plans (synchronizations, additional con-
trol panel, panel, transfer panel etc,) are done without
notifying the AKSA Authorized services, Genset won't
be covered by warranty.

I8. Warranty period of product |2monts or 1000
hours of running time whichever expires first. The war-
ranty period begins with the shipment date of product.

15. CUSTOMER RESPONSIBILITY

I. The First Start is only valid for the location where
the Genset is installed ,if the location of the Genset is
going to be changed , the Genset has to be controlled
and tested by AKSA Authorized services again. War-
ranty of the generator set will become invalid if the first
start and controls are done by any person other than
authorized AKSA services .The customer will bear the
cost of Second Start.

2. Control and maintenance works indicated in the
periodical maintenance schedule and the operating
manual must be carried out completely and timely by
AKSA Authorized services for a fee. The maintenance
schedule and Manuals are given to the customer with
the Genset. if these Manual and schedules are lost, cus-
tomer has to have a new one.

3. Other than manufacturing defect , Customer will
bear the fee of all maintenance, troubleshooting and
problems

4. If the Gensets won't be started more than 2 Months,
These Gensets have to be stored as mentioned in the
Manuals .The necessary information and help can be
provided from AKSA Authorized services

5. The conservation (storage) of the Genset have to
be done by AKSA Authorized services, If the Genset
is in warranty.

6. If the customer wants service guy work overtime,
customer has to bear the cost of overtime pay.

7. Customer has to bear the cost of operations, instal-
lations and structures such as access doors , barriers
walls, railings, floors, ceiling, or the likes , rental cranes
or the likes of cranes, built ramps or the likes trailers
or protective structures

8. Customer have the right of asking and investigating
the service guy authorization, it is also a customer duty.

9. Customer has to keep the Warranty Certificate and
the First Start documentation to have warranty service,
for this reason, this documentation should be kept into
Generator Room within easy reach.

|0. Genset room dimensions have to be according to
norms, adequate ventilation and exhaust outlet have
to be provided by customer.

I'l. Mains contactors are chosen according to Gener-
ator sets nominal power, ASKA is not responsible for
the failures which is caused by over current drawn

by mains.

[2. Main’s lower and upper limits are determined so
as to Gensets and customer’s plant will work properly.
Changing the mains voltage limits if requested by the
customer, the customer is responsible for all faults re-
sulting from this change, this change can be made by
writing a report on the customer undertakes.



AKSA JENERATOR YETKILi SERVIS NOKTALARI
s

ISTANBUL AVRUPA YAKASI

AVCILAR
MUSTAFA KEMAL PASA MAH. YILDIRIM BEYAZIT CAD. DEMET SOK. NO:132 AVCILAR/ISTANBUL
444 4 630 + aksa@aksa.com.tr

KAGITHANE
GAGLAYAN MAH. KAGITHANE CAD. NO:93/A KAGITHANE
444 4 630 + aksa@aksa.com.tr

BEYOGLU
GUMUSSUYU, INONU CADDESI, TAKSIM ULUSAL APT., NO : 5, KAT : 3, D : 8, 34437, BEYOGLU, iSTANBUL
444 4 630 * aksa@aksa.com.tr
DOLAPDERE SAN. SiT. 13.ADA NO:9 IKIiTELLI
444 4 630 * aksa@aksa.com.tr

ISTANBUL ANADOLU YAKASI|

AYDINEVLER ASIK VEYSEL SOK. AK PLAZA NO:24 KUGCUKYALI/MALTEPE
444 4 630 + aksa@aksa.com.tr

ISTANBUL DIS$I SERVIS NOKTALARI

ANKARA KAYSERI
CETINEMEC BLV.1065.CAD 1309 SOK NO:7 A/BLOK CANKAYA ANBAR MAHALLES| 2973. SOKAK A2 BLOK NO:| I/D

444 4 630 + aksa@aksa.com.tr

ADANA
TURHAN CEMAL BERIKER BUL. ADANA i§ MERKEZi
A BLOK NO:24/27 YESILOBA SEYHAN
444 4 630 + aksa@aksa.com.tr

ANTALYA
ASPENDOS BULVARI YESILOVA MAH. 198/2-3 MURATPASA
444 4 630 + aksa@aksa.com.tr

BURSA
NILUFER TiC. MRK. ALAADDINBEY MAH. 70 SK.
NO:12/B NiLUFER
444 4 630 + aksa@aksa.com.tr

DENIZLi
ADNAN MENDERES BULVARI ZAFER MAH.
iZMIiR ASFALTI UZERi NO:70
444 4 630 + aksa@aksa.com.tr

DiYARBAKIR
ATIK ENERJi BILiSIM TARIM MAKINE SAN. TiC. LTD. §Ti.
UGCKUYU MAH. ELAZIG BULVARI IKiZ KULE SIT. NO: 238 AE
YENISEHIR / DIYARBAKIR, TURKIYE
444 4 630 + aksa@aksa.com.tr

GAZIANTEP
AYDINLAR MAH. DURDU YETKIN SEKERCI CAD. NO: 32|
SEHITKAMIL / GAZIANTEP
444 4 630 + aksa@aksa.com.tr

iZMIiR
FATIH MAH. 1203 SK. NO:29 A / MERKEZ
444 4 630 + aksa@aksa.com.tr

MELIKGAZI/KAYSERI
444 4 630 + aksa@aksa.com.tr

MUGLA - BODRUM
CUMHURIYET CAD. KIVILCIM i$ MERKEZI
A/BLOK NO : | ORTAKENT
444 4 630 + aksa@aksa.com.tr

MUGLA - MARMARIS
SARIANA MAH.23 SOKAK NO:2/I MARMARIS
444 4 630 + aksa@aksa.com.tr

SAMSUN
TOYBELEN MAH. 1301. SOK.
No: 177 ILKADIM
444 4 630 * aksa@aksa.com.tr

SANLIURFA
MEHMETGCIK MAH. 10004 SK. ATASEHIR i$ MERKEZI
T1 BLOK NO:4 KARAKOPRU
444 4 630 + aksa@aksa.com.tr

TEKIRDAG
ALIPASA MAH. CETIN EMEG BULVARI
NO: 60-66 / C-D CORLU
444 4 630 + aksa@aksa.com.tr

TRABZON
KARSIYAKA MAH. YAVUZ SELIM BULVARI
MANOLYA SITESI 467/A
444 4 630 + aksa@aksa.com.tr
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ALGERIA

Eurl Aksa Générateurs Algérie
Zone Industrielle Oued Smar Lot
N° 55 Harrach / Alger / Algerie
T:+213 239206 56-57-58
contact@aksa-dz.com

IRAQ

Aksa Power Generation (Iraq)
English Village House
No:353 Arbil / Iraq
T:+964(0) 77076112 20
e-mail: export@aksa.com.tr

KENYA

Sunflag Industrial Park No:3 Mombasa Rd.
P.0. Box 196-00519 Nairobi / Kenya

T: +254 792 423 559

e-mail: info@aksakenya.com

SPAIN

Aksa Spain (Dagartech)

Pol. Ind. Centrovia, C. Panama, 12,
Nave 1, 50196 La Muela, Zaragoza

U.AE.

Power Generation FZE

Po Box:18167 Jebel Ali Free Zone
Warehouse No.RA08 / LCO7 Dubai / UAE
T:+9714 8809140

e-mail: sales@aksa.ae

UZBEKISTAN

Aksa Uzbekistan
18/1, Oybek Street
Tashkent / Uzbekistan
T: + 998 (78) 150 27 47
e-mail: info@aksa.uz

BRANCH OFFICES & WAREHOUSES

CHINA

Aksa Power Generation Co. Ltd.
No.19 Tongjiang North Road,

New District, Changzhou / China
T: +86(0) 519 851 50 205

e-mail: aksa@aksapowergen.com

INDONESIA

Aksa Power Generation (Endonezya)
Menara Palma Lantai 3 unit 3-03
Jalan HR Rasuna Said Blok X2 Kav.6
Kelurahan Kuningan Timur
Kecamatan Setiabudi Jakarta Selatan,
Jakarta, Indonesia

T: +21 5795 7590

NETHERLANDS

Aksa Europe

Merwedestraat 48P 3313CS,
Dordrecht/Netherlands

T: +31(0)6 4170 1172

e-mail: sales@aksaeurope.com

SUDAN

Aksa Power Generation (Sudan)

Sudan, Khartoum State, Khartoum, Ryad,
Omak Street block 8, Building Number 4,
East Side / Sudan

e-mail : murat@aksasudan.com

UNITED KINGDOM
Aksa International (UK) Ltd
Unit 6, Pine Court Walker Road, Bardon Hill

Coalville Leicestershire, LE67 ISZ U.Kingdom

T : + 44 (0) 1530 837 472
e-mail: sales@aksa-uk.com

VIETNAM

Aksa Vietnam

28 Ter B Mac Dinh Chi Street Dakao
Ward District 1, HCM City - Vietnam
T:+84839147014

e-mail: vietnam@aksapowergen.com

\{

GHANA

Aksa Power Generation (Gana)
11 Trinity Avenue, East Legon,
Greater Accra / Ghana

T :+233 206 99 88 00

e-mail: info@aksaghana.com

KAZAKHISTAN

Aksa Kazakhstan

89a Suynbay ave.

Almaty city / KAZAKHSTAN
T: +7 (727) 338 48 47
e-mail: info@aksakz.kz

SINGAPORE

Aksa Far East(Pte.) Ltd.

94 Tuas Avenue 11

639103 Singapore

T : + 65 6863 2832

e-mail: aksafe@aksafareast.com.sg

SOUTH AFRICA

Aksa Power Generation (South Africa)

109 Roan Crescent, Corporate Park North,
1685, Midrand, Johannesburg

South Africa

T: +27 60 774 64 88

e-mail : aksa@aksa.com.tr

US.A.

Aksa USA

10399 Silver Springs Rd, Conroe, TX
77303, Houston

T:+131885583 77

e-mail: sales@aksausa.com
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DECLARATION OF CONFORMITY
AB - UYGUNLUK BEYANI

Uretici / Manufacturer : AKSA Jenerator San. A.S.

Adres / Adress : Riizgarh Bahge Mah. Ozalp Gikmazi No:10
Kavacik / Beykoz / Istanbul / Tiirkiye

Uriin Kodu Product Code(s) : ....ecurveeeenn.. |

Uriin Agiklamasi : Otomatik Tip Kabinli Jeneratér

Production Description ~ : Automatic Generator with Canopy

Deklerasyon / Declaration

Aksa Jenerator San. A.$. olarak, yukarida bilgileri verilmis olan iriiniin asagidaki Avrupa Birligi
direktiflerine, standartlara ve bunlarin gerektirdigi sartlara uygun oldugunu beyan ederiz.

On behalf of AKSA Jeneratér San. A.S. ,We declare that above information in relation on the supply/manufacture
of this in product is in conformity with the below stated standarts, EC directives and provisions of them.
Avrupa Birligi Direktifleri / EC Directives

2006/42/AT : Makine Emniyeti Yonetmeligi

2006/42/EC : Machinery Safety Directive

2014/30/AB : Elektromanyetik Uyumluluk Yonetmeligi
2014/30/EU : Electromagnetic Compatibility Directive

2014/35/AB : Algak Gerilim Yonetmeligi
2014/35/EU : Low Voltage Directive

Standartlar / Standarts

« TS EN ISO 12100:2010 : Makinelerde Giivenlik - Tasarim Igin Genel Prensipler —Risk Degerlendirilmesi ve risk azaltiimasi
EN 1SO 12100:2010 : Safety of machinery — General principles for design-Risk assessment and risk reduction
« TS EN ISO 3744:2010  : Akustik - Gurllti Kaynaklarinin Ses Guicli Seviyelerinin Ses Basinci Kullanilarak Tayini - Bir Yansitma Dizlemi
Boyunca, Esas Olarak Serbest Bir Alan iginde Uygulanan Miihendislik Metodu
EN 1SO 3744:2010 : Acoustics. Determination of sound power jevels of noise sources using sound pressure. Engineering method in an
essentially free field over a reflecting plane
« TS EN 60204-1 : Makinelerde glivenlik - Makinelerin elektrik donanimi - Bélim 1: Genel kurallar
EN 60204-1:2018 : Safety of machinery - Electrical equipment of machines Part 1: General requirements
« TS EN ISO 8528-13:2016 : Gidip gelme hareketli icten yanmall motor tahrikli alternatif akim jeneratér gruplari - Bélam 13: Emniyet
EN1SO 8528-13:2016  : Reciprocating internal combustion engine driven aiternating current generating sets - Part 13: Safety
« TS EN 61000-4-2:2009 : Elektromanyetik Uyumluluk (EMU)-B&liim 4-2: Deney Olgme Teknikleri-Elektrostatik Bosalma Bagisikiik Deneyi
BS EN 61000-4-2:2009 : Electromagnetic compatibility (EMC).Testing and Measurement Techniques.Electrostatic Discharge immunity Test
« TS EN 61000-4-6: : Elektromanyetik Uyumluluk (EMU)-B8liim 4-6: Deney Olgme Teknikleri-Radyo Frekans Alanlarinin Neden Oldugu Temasli Rahatsizliklara Kars! Bagisiklik
BS EN 61000-4-6: 2014 : Electromagnetic compatibiiity (EMC). Testing and Measurement Techniques.fmmunity to Conducted Disturbanc induced By Radio —Frequency Fieids
* TS EN 614-1+A1 : Makinelerde guvenlik — Ergonomik tasarim prensipleri-Bolim 1:Terminoloji ve genel prensipler
EN 614-1:2006+A1(2009): Safety of machinery — Ergonomic design principies — Part 1 : Terminojogy and genera/ principles

Yayim / Issued by : AKSA Jeneratér San. A.S.
Yer - Tarih / Place - Date : Istanbul - ..

Firma Adina Yetkili : Erdem TEZGELDI

Name of Authorized Representative

Unvan/ Title : Fabrika Miidiirii / Factory Manager
Imza / Signature :
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DECLARATION OF CONFORMITY
AB - UYGUNLUK BEYANI

Uretici / Manufacturer : AKSA Jeneratér San.A.S.

Adres /| Adress : Riizgarli Bahge Mah. Ozalp Gikmazi No:10
Kavacik / Beykoz / Istanbul / Tiirkiye

Uriin Kodu / Product Code (s)

Uriin Agiklamasi : Otomatik Tip Agik Jenerator

Production Description : Automatic Generator without Canopy

Deklarasyon / Declaration

AKSA Jeneratéor San. A.§ olarak, yukarida bilgileri verilmis olan Uriiniin asagidaki Avrupa Birligi
direktiflerine, standartlara ve bunlarin gerektirdigi sartlara uygun oldugunu beyan ederiz.

On behalf of AKSA Jeneratér San. A.S, We declare that above information in relation on the supply/manufacture of
this in product is in conformity with the below stated standarts, EC directives and provisions of them.

Avrupa Birligi Direktifleri / EC Directives

2006/42/AT : Makine Emniyeti Yonetmeligi
2006/42/EC  : Machinery Safety Directive

2014/30/AT : Elektromanyetik Uyumluluk Yonetmeligi
2014/30/EU : Electromagnetic Compatibility Directive

2014/35/AT : Alcak Gerilim Yonetmeligi
2014/35/EU  : Low Voltage Directive

Standartlar / Standards

« TSENISO 12100-1 : Makinelerde giivenlik -Temel kavramlar, Tasarim igin genel prensipler -Risk Degerlendirilmesi ve Risk Azaltiimasi
BS EN ISO 12100-1 : Safety of machinery -Basic concepts, general principles for design — Risk Assessment and Risk Reduction
- TSENISO 3744 : Akustik - Giriiltii Kaynaklarinin Ses Giicu Seviyelerinin Ses Basinci Kullanilarak Tayini - Bir Yansitma Diizlemi Boyunca, Esas
Olarak Serbest Bir Alan Iginde Uygulanan Miihendislik Metodu
BS EN ISO 3744 : Acoustics. Determination of sound power levels of noise sources using sound pressure. Engineering method in an essentially free
field over a reflecting plane
« TS EN 60204-1 : Makinelerde giivenlik - Makinelerin elektrik teghizati - Bolim 1: Genel kurallar
BS EN 60204-1 : Safety of machinery-Electrical equipment of machines General Requirements
. TS ENISO 8528-13 : Gidip Gelmeli igten Yanmali Motor Tahrikli Alternatif Akim Jeneratér Gruplari- Bélim 13: Emniyet
BS EN ISO 8528-13 : Reciprocating internal combustion engine-driven alternating current generating sets- Part:13: Safety
. TSEN61000-4-2 : Elektromanyetik Uyumluluk (EMC)-B&lim 4-2: Denet Olgme Teknikleri-Elektrostatik Bosalma Bagisiklik Deneyi
BS EN 61000-4-2 : Electromagnetic compatibility (EMC). Testing and Measurement Techniques-Electrostatic Discharge Immunity Test
« TSEN61000-4-6 : Elektromanyetik Uyumluluk (EMU)-Béliim 4-6: Deney Olgme Teknikleri -Radyo Frekans Alanlarinin Neden Oldugu Temasli
Rahatsizliklara Karsi Bagisikiik
BS EN 61000-4-6  : Electromagnetic Compatibility (EMC). Testing and Measurement Techniques-Immunity to Conducted Disturbanc Induced by
Radio — Frequency Fields
- TS EN 614-1+A1 : Makinelerde glivenlik — Ergonomik tasarim prensipleri — Béliim 1: Terminoloji ve genel prensipler
BS EN 614-1+A1  : Safety of machinery — Ergonomic design principles — Part 1: Terminology and general principles

Yayim / Issued by : AKSA Jeneratér San. A.S.

Yer - Tarih / Place - Date : Istanbul -

Firma Adina Yetkili : Erdem TEZGELDI

Name of Authorized Representative

Unvan/ Title : Fabrika Miiduirii / Factory Manager
imza / Signature :
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GARANTI SARTLA
Garanti siresi, malin te: tarihinden itibaren baslar ve tiiketiciler igin 2 yildir.Mali mesleki ve ticari amagh olarak kullanan Tacirler(misteri) ise garanti siiresi, firmalar arasi yapilan sézlesme ile belirlenir.
Malin butin parcalari dahil olmak {izere tamami garanti kapsamindadir.
Malin ayiph oldugunun anlagilmasi durumunda tiiketici, 6502 sayil Tiiketicinin Korunmasi Hakkinda Kanunun | | inci maddesinde yer alan;
a- Sézlesmeden dénme,
b- Satis bedelinden indirim isteme,
c- Ucretsiz onarilmasini isteme,
¢- Satilanin ayipsiz bir misli ile degistirilmesini isteme,
haklarindan birini kullanabilir.
4. Tuketicinin bu haklardan tcretsiz onarim hakkini segmesi durumunda sati k masrafi, degistirilen parca bedeli ya da baska herhangi bir ad altinda higbir ticret talep etmeksizin malin onarimini yapmak
veya yaptirmakla yukiimliidir. Tiiketici licretsiz onarim hakkini tiretici veya ithalatgiya karsi da kullanabilir. Satici, tretici ve ithalatg tiiketicinin bu hakkini kullanmasindan miitesel
5. Tuketicinin, licretsiz onarim hakkini kullanmasi halinde malin;
- Garanti siiresi icinde tekrar arizalanmasi,
- Tamiri igin gereken azami slirenin asilmasi,
- Tamirinin mimkin olmadiginin, yetkili servis istasyonu, satici, tiretici veya ithalatgi tarafindan bir raporla belirlenmesi durumlarinda;
tiiketici malin bedel iadesini, ayip oraninda bedel indirimini veya imkan varsa malin ayipsiz misli ile degistirilmesini saticidan talep edebilir. Satici, tiiketicinin talebini reddedemez. Bu talebin yerine
Imemesi durumunda satici, Uretici ve ithalatgl miiteselsilen sorumludur.
stiresi 20 is giiniini gegemez. Bu siire, garanti siiresi igerisinde mala iligskin arizanin yetkili servis istasyonuna veya saticiya bildirimi tarihinde, garanti siiresi disinda ise malin yetkili servis istasyonuna
teslim tarihinden itibaren baslar. Malin arizasinin 10 is giini icerisinde giderilememesi halinde, Uretici veya ithalatgl; malin tar amamlanincaya kadar, benzer 6zelliklere sahip baska bir mal tiiketicinin kullanimina
tahsis etmek zorundadir. Malin garanti siresi igerisinde arizalanmasi durumunda, tamirde gegen siire garanti siiresine eklenir.
Malin kullanma kilavuzunda yer alan hususlara aykiri kullanilmasindan kaynaklanan arizalar garanti kapsami disindadir.
Tiketici, garantiden dogan haklarinin kullanilmasi ile ilgili olarak cikabilecek uyusmazliklarda yerlesim yerinin bulundugu veya tiiketici isleminin yapildigi yerdeki Tiiketici Hakem Heyetine veya
Tiketici Mahkemesine bagvurabilir.
9. Satici tarafindan bu Garanti Belgesinin verilmemesi durumunda, tiiketici Gimrik ve Ticaret Bakanlig Tiketicinin Korunmasi ve Piyasa Gézetimi Genel Mudirliigine basvurabilir.

Not: Servisin Miidahalesi surasinda misteri tarafindan bu belge veya fatura ibraz edilmek zorundadir.

GARANTi DISI DURUMLAR

Satin alinan jeneratérlerin devreye alma islemleri AKSA Jeneratér yetkili servislerince yapilmali, misterinin kendisi veya baska bir servise yaptirilmamalidir. Aksi durumda Jeneratér garanti
kapsami disina cikar. Yapilan devreye alma islemi, sadece islemin yapildigi mekén icin gecerli olup, yeni bir yerde kullanim icin tekrar AKSA Jeneratér yetkili servislerince devreye alinmalidir.
ikinci defa yapilacak devreye alma isleminin iicretini musteri karsilayacakhr.
erisindeki bitiin jeneratérlerimizin, periyodik bakim cizelgesinde belirtilen tim bakimlari, Aksa Jeneratériin yetkili servislerine tcreti karsihginda yaptinlmalidir. Bu bakimlardan
n yapilmamasi durumunda jeneratdr garanti kapsami disina cikar.
AKSA Jeneratér tarafindan onaylanmayan malzeme kullanimi sonucu gerceklesen arizalar, ihmal sonucu olusan arizalar, yanls kullanma, uygun olmayan giicte kullanma, yanls yerlesim, uygun
olmayan sartlardaki depolama durumlardan kaynaklanacak arizalarda ve yetkili olmayan servisler ve sahislar tarafindan tamir, bakim veya miidahalelerde jeneratér garanti kapsami disina cikar.
Satin alinan jeneratér 6 ay icerisinde devreye alinmayacaksa, jeneratére ait depolama kosullari saglanmak kayd: ile bekletiimelidir. Garanti siresi icerisindeki bir makinenin depolama
(konservasyon) isleminin yaptinlmasi durumunda jeneratér garanti kapsami disina cikar.
Kamyon istij teslimlerde, nakliye sorumlulugu, indirme sorumlulugu da dahil olmak iizere kamyon Ustiinde tesliminden sonra, start islemine kadar makinenin uygun sartlarda muhafaza edilmesi
tamamen misterinin sorumlulugu altindadir. Bu esnada olusacak hazar ve arizalarda jeneratér garanti kapsami disina cikar.
Sogutma sistemine, silindir gémlek veya blogunda karincalanma, erozyon ve tortu olusmamasi icin eklenmesi gereken kimyasallarin eklenmemesi durumunda, olusan arizalardan jeneratér garanti
kapsami disina cikar.
Satin alinan jeneratdrlere garanti siresi icerisinde, orijinal ekipmanlari ve projesi haricinde senkron, ilave kontrol unitesi, pano, transfer pano vb. ilave ekipman veya proje yapilamaz. Aksa
Jeneratdriin onayi olmadan yapilirsa, jeneratér garanti kapsami disina cikar.,
Deprem, sel, su baskini, yildirm dismesi ve benzeri dogal afetler gibi cevresel etkilerden ve sebekeden kaynaklanan arizalarda jeneratér garanti kapsami disina cikar.
Jeneratér giiciine uygun secilen sebeke kontaktérii izerinden, jeneratér nominal akimindan fazla akim cekilmesinden kaynaklanacak sebeke kontaktsri, sarj redreséri ve isitici gibi Grinlerde
olusacak anzalardan Aksa Jeneratér sorumlu degildir.

11.Jeneratér uzun sire ¢calishrilmazsa akisi bosalabilir. Motorun yaglanmasi, icin jeneratdriin haftada 1 giin calistirilmasi gerekmektedir. Aksi halde olusacak
rizalarda j 5 mi disina cikar
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