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DEAR AKSA GENERATOR SET USERS

Oncelikle, Aksa Dogal Gaz yakith Jeneratérii segtiginiz icin tegekkir ederiz.

Maniiellerde verilmis olan kurulum, calistirma ve bakim talimatlanna uydugunuz takdirde jeneratériiniizii

uzun yillar sorunsuz olarak kullanabileceksiniz.

Maniiel sizlere Aksa jenerator sistemini tanitmak amaciyla hazirlanmig ve gelistirilmistir.

Bu kitap da jenerator sistemlerinde riskler ve tehlikelerden nasil korunmaniz gerektigi hakikinda
emniyet bilgileri verilmistir. Maniielde jenerator sisteminin yerlesimi, calistirilmasi ve bakimi hakikinda
genel bilgiler verilmektedir. Ayrica almis oldugunuz jeneratérle ilgili genel bilgiler, tablolar ve
semalarda verilmistir. Bu jeneratdr sistemi miisteri yiiklerini beslemek icin sadece yedek alternatif

elektrik gli¢ kaynagi olarak tasarlanmistir.

Genel emniyet tedbirlerini almadan jeneratériiniizii asla galistirmayiniz, bakim ve onarimini

yapmayiniz.

Aksa 6nceden haber vermeden kullanma kitabinda yapacagi degisiklik hakkini sakli tutar.

Herhangi bir ihtiyag durumunda Aksa Servis ve Yedek parga Sirketini veya yetkili bayisini arayiniz.
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I. GIRiS

Aksa Jeneratdr; sogutma suyu ve antifrizi, yakit, yaglama
yag ve sarjli akiiniin saglanmasi durumunda, géturtldigu
yerde hemen devreye verilecek sekilde tasarlanmistir.
Uzun vyillarin  verdigi deneyim ile AKSA, verimli,
glvenilir ve kaliteli jeneratorler Uretir. Bu Kullanma ve
Bakim El Kitaby, kullanicinin jeneratdri kolayca montaj
yapmasina yardim amaciyla hazirlanmistir, onarim kitabi
degildir. Bu kitapta verilen tavsiye ve kurallara uyulmasi
halinde jenerator uzun slre maksimum perforimans
ve verimde c¢alisacakti. Bu nedenle asagida yazli
tavsiyelere uyulmasi uygun olacaktir.

* Kirli ve tozlu ortamda jeneratériin diizenli ¢alismasini
saglamak amaciyla daha sk bakim yapmaya dikkat
edilmelidir.

* Her zaman ayarlar ve onarnimlar, bu isi yapmak igin
yetkili ve egitimli bir kisi tarafindan yapilmalidir.

* Her jeneratdr, sase (zerine vyapistinlmis etiket
lzerinde gosterilen bir model ve seri numarasina
sahiptir. Aynica bu etiket

* Uzerinde jeneratérln imalat tarihi, gerilimi, akimi,
KVA cinsinden gtict, frekansi, glg faktori ve agirig
verilmigtir. Bu etiket bilgileri yedek parga siparisi,
garantinin islemesi veya servis saglanmasi igin gereklidir.
* Tavsiye edilen yaglama yag, sogutma suyu ve yakitin
kullaniimasi.

* Orijinal motor - jeneratér pargalarinin kullaniimasi

» Aksa yetkili servislerinin kullaniimasi

* Tavsiye edilen emniyet ve montajla ilgili tedbirlerin
alinmasi

' AKSA JENERATOR SANAYi A.S.
Riizgarhibahge Mah. Bizalp Gikmaz: No:10 Kavacik - Beykoz / Istanbul / Tiirkiye
™~ I\ @ | 72 Gain Merkei: 424 45301 call Genter: 90 212 484 4530
4 4 E-mail: aksa@aksa.com.tr - www.aksa.com.tr
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Yetenek seviyesi |: Operatér

Operatdr, tim yonleri ile grubu galistirma ile iligkili
butonlan ve emniyet durumlan hakkinda egitim almig
ve konulan bilen kisidir.

Yetenek seviyesi 2: Motor teknisyeni

Motor teknisyeni, operator gibi jeneratoriin calistinimasi
ile ilgli egitim almistir. ilaveten, motor teknisyeni;
motor mantielinde tarif edildigi sekilde motor onanm
ve bakim egitimini almistir. Motor teknisyeni, elektrikle
calisan (enerjili) cihazlar tizerinde

calisma yapamaz.

Yetenek seviyesi 3: Elektrik teknisyeni

ve motor
elektrik
teknisyeni, elektrik anzalarini onarabilin Buna calisan

Elektrik teknisyeni, her ikisi operator
teknisyeninin yeterliligine  sahiptir. ilaveten
(enerjili) elektrikli cihazlar dahil ¢alisma yapabilir

Yetenek seviyesi 4: Uzman

Yetenekli uzman, Uretici veya onun bayisi tarafindan
karmasik onarmlar veya cihaz Uzerinde degisiklik
yapmak icin goénderilir. Yetkisiz elemanlanin jenerator
grubuna miidahale etmesine izin vermeyiniz. Ureticinin
yazill izni alinmadan yapilan degisiklikler, ilaveler
veya donlstirmeler yapilmasi ve orijinal olmayan
parcalarin kullanilmasindan dogacak hasarlardan, tretici

sorumluluk kabul etmez.

2. GENEL GUVENLIK ONLEMLERI
2. GENEL
I. Unitenin  gtivenli bir sekilde c¢aligr durumda
tutulmasindan sahibi sorumludur. Unite parcalan ve
aksesuarlart eksikse veya glvenli galisma igin uygun
degilse degistirilmelidir.

2. Uniteyi yalnizca tasarlanan amag icin ve nominal
sinirlan (basing, sicaklik, hizlar, vb.) dahilinde ¢alistirin.
3. Gen seti ve ekipman temiz tutulmalidir, yani
mimkiin oldugunca yag, toz veya diger birikintilerden
anndinimalidir.

4. Calisma sicakliginin artmasini dnlemek igin, 1si transfer
ylzeylerini (sogutucu kanatlar, ara sogutucular, su
ceketleri, vb.) duizenli olarak kontrol edin ve temizleyin.
5. Yangina karsi 6nlem alin. Gaz yakit, yag ve antifriz
yanici maddeler oldugu igcin dikkatli kullanin. Bu tir
maddelerle ¢aligirken sigara igmeyin veya ¢iplak alevle

yaklasmayin. Cevrede bir yangin sénduriicti bulundurun.



UYARI

! Jenerator setini calistirmadan veya Uzerinde bakim
yapmadan &nce tim gtivenlik dnlemlerini ve uyarilarini
okuyun ve anlayin

! Bu kilavuzdaki talimatlara, prosedurlere ve glvenlik
onlemlerine uyulmamasi kaza ve yaralanma olasiligini
artirabilir.

! Guvenli olmadig bilinen bir durumda jeneratér setini
calistirmaya ¢alismayin.

! Jenerator seti glvenli degilse, tehlike uyanlar koyun
ve durum duzeltilinceye kadar ¢alistinlmamasi igin aku
negatif (-) kablosunun baglantisini kesin.

! Endosirtin igini temizlemek i¢in herhangi bir onanm
girisiminde bulunmadan 6nce aktintin eksi (-) kablosunu
ayirn.

! Bu jenerator setini yalnizca ilgili Ulusal, Yerel veya
Federal Kodlara; Standartlara veya diger gerekliliklere
tam olarak uygun sekilde kurun ve ¢alistinin.

2.2. TASIMA
Asagidaki gtivenlik dnlemlerine dikkat edilmelidir:

UYARI
! Elektrik ilgili Elektrik
Standartlara veya diger gerekliliklere uygun olarak

baglantilarini Kodlarina;
yapin. Bu, topraklama ve toprak/toprak arizalari igin
gereklilikleri icerir

! Motor egzoz emisyonlar personel icin tehlikelidir
TUm kapal jenerator setleri icin motor egzozu, ilgili
Kodlar; Standartlar ve diger gerekliliklere uygun olarak
sizdirmaz borularla disarya verilmelidir. Sicak egzoz
susturucularinin ve borularinin yanici maddelerden
anndinldigindan  ve glvenlik gereklilikleri uyarinca
personelkorumasiigin korundugundan emin olun.Egzoz
clkisindan cikan tlylerin tehlike olusturmayacagindan
emin olun.

! Jenerator setini asla motor veya alternatér kaldirma
kulaklarina takarak kaldirmayin, bunun yerine taban alevi
veya kanopi Uzerindeki kaldirma noktalarini kullanin.

! Kaldirma donaniminin ve destek yapisinin iyi durumda
oldugundan ve yiike uygun kapasiteye sahip oldugundan
emin olun

!Askldayken tim personeli jeneratdr setinden uzak
tutun.

2.3. Yangin ve Patlama
UYARI

* Dogal Gaz son derece yanici ve patlayicidir.

* Yangin veya patlama ciddi yaniklara veya 6lime neden
olabilir

* Gaz yakit besleme sistemini gegerli yakit-gaz kodlarina
gbre kurun.

* Bleneratorii hizmete sokmadan &nce, yakit sistemi
hatlan  uygun sekilde temizlenmeli ve sizinti testi
yapllmalidir

* Jenerator kurulduktan sonra, gaz yakit sistemini
periyodik olarak kontrol etmelisiniz.

* Sizintiya izin verilmez.

* Yakit kokusu varsa veya diger patlayici
kosullar varsa motoru CALISTIRMAYIN.

* Jeneratdriin etrafinda sigara ICMEYIN.

Herhangi bir yag dokilmesini derhal silin. Jenerator
bdlmesinde yanici madde birakimadigindan  emin
olun Jeneratoriin yakinindaki alani temiz tutun ve
dokintilerden arindinn Bununla birlikte, glivenlik, tam sarjli
BC ve ABC yangin séndiriictilerin hazir bulundurulmasini

gerektirir. Personel bunlan nasil kullanacagini bilmelidir:

UYARI
! Uretim seti odasinin uygun sekilde havalandiridigindan

emin olun.
A !Odayi, zemini ve jenerator setini temiz

tutun. Yag, aki elektroliti veya
sogutma sivisi dokdildiginde,
derhal temizlenmelidir.
!Gaz hatti  veya akdlerin
etrafinda sigara icmeyin veya kivilcm, alev veya diger
tutusturucu kaynaklara izin vermeyin.
! AkU ile baglant kurmadan veya baglantyr kesmeden
once aku sarj cihazinin gliclini kapatin veya kesin.
! Ark olusumunu 6nlemek icin topraklanmis iletken
nesneleri (aletler gibi) acikta kalan elektrikli parcalardan
(terminaller gibi) uzak tutun.

2.4. Mekanik
Jenerator seti, hareketli parcalardan korunmak icin
korumalarla tasarlanmisti Jenerator setinin etrafinda
calisirken  personeli

ve ekipmani diger mekanik

tehlikelerden korumak igin yine de dikkatli olunmalidir:



UYARI
! Jeneratér  setini givenlik |
halde

calistirmaya calismayin. Jenerator

muhafazalan  gikanlmis

seti calisirken, bakim yapmak veya baska herhangi bir
nedenle korumalarin altina veya etrafina ulasmaya
calismayin

! Ellerinizi; kollaninizi, uzun saglarinizi, bol giysilerinizi ve
takilarinizi kasnaklardan, kayislardan ve diger hareketli
parcalardan uzak tutun.

Dikkat: Set calisirken bazi hareketli
parcalar net olarak gorilemez.

! Varsa, muhafazalardaki erisim
kapilarini kapali tutun ve agik olmasi
gerekmediginde kilitleyin.

! Sicak yag, sicak sogutma sivis, sicak ylizeyler ve keskin
kenar ve koselerle temastan kaginin.

! Jeneratdr setinin etrafinda calisirken eldiven ve sapka
dahil koruyucu giysiler giyin.

! Sogutma sivisi soguyana kadar
radyator kapagini
clkarmayin, ¢ikarmadan
once fazla basinci tahliye etmek icin

doldurma
ardindan

kapag yavasca gevsetin.

2.5. Kimyasal
Bu jenerator setinde kullanilan yaglar; sogutucular; yaglayicilar
ve akii elektroliti endistrinin tipik Griinleridir Ancak, uygun
sekilde islem gérmezlerse personel igin tehlikeli olabilirler:
UYARI

! Yag, sogutucu vaglayicilar veya aki elektrolitini
yutmayin veya ciltle temas etmesine izin vermeyin.
Yutulmasi halinde derhal tibbi yardim alin.

! Yaglama yagi ile kirlenmis giysiler

! giymeyin.
! Aklye
dayanikli bir 6nlik ve dantel siperlik

bakm  yaparken aside

) d

veya gozlik takin. Elektrolit cilde veya

giysiye dokdllrse derhal bol miktarda
suyla yikayin.

2.6. Gurtltt
Ses azaltici muhafazalarla
donatimamis jenerator setleri 105

dB(A)y1 asan

glriltd  seviyeleri

Uretebilin Uzun stre 85 dB(A) Uzerindeki glriitd
seviyelerine maruz kalmak isitme icin tehlikelidir

UYARI
Calisan bir jenerator setini galistirirken veya etrafinda
calisirken kulak korumasi takilmalidir

2.7. Elektrik

Elektrikli ekipmanin etkili ve glvenli calismasi, ancak
ekipmanin dogru yerlestiriimesi, kullanilmasi ve bakimi
ile saglanir

UYARI
! Jenerator seti ylke sadece bu konuda yetkili, egitimli

ve kalifiye elektrikgiler tarafindan ve ilgili Elektrik Kodlari,
-~ @

Standartlan ve diger yonetmeliklere
uygun olarak baglanmalidir:

! Calistrmadan 6nce jenerator setinin
ilgili tim yonetmeliklere uygun olarak

etkin bir sekilde topraklandigindan

emin olun. YUk baglantilarini baglamaya veya ayirmaya
calismadan once akl negatif (-) terminali gikanlmis
olarak jenerator seti kapatimalidin Suda veya islak
ya da vick vick zeminde dururken yik baglantilarini
baglamaya veya ayirmaya calismayin! Jeneratér setinin
ve/veya ara baglanti kablolarinin veya iletkenlerinin
elektrikle enerjilendiriimis pargalarina viicudunuzun
herhangi bir parcasiyla veya vyalitiimamis iletken bir
nesneyle dokunmayin

! Yk kablolarinin baglanmasi veya ayrilmasi tamamlanir
tamamlanmaz jenerator seti terminal kutusu kapagini
yerine takin. Kapak saglam bir sekilde yerine takilmadan
jenerator setini calistirmayin

! Jeneratdr setini yalnizca elektriksel  &zellikleriyle
uyumlu ve nominal kapasitesi dahilinde olan yuklere ve/
veya elektrik sistemlerine baglayin.

! Tdm elektrikli ekipmani temiz ve kuru tutun.
izolasyonu catlamis, kesilmis, asinmis veya baska sekilde
bozulmus kablolar degistirin, Asinmis, rengi solmus veya
paslanmis terminalleri degistirin. Terminalleri dean ve
siki tutun

! I'TUm baglantilan ve aynimis kablolar izole edin.

! | Elektrik yanginlarinda sadece BC sinifi veya ABC sinifi
sonduricller kullanin.



2.8. Elektrik Carpmasi Igin ilk Yardim

UYARI

! Elektrik kaynagi kapatilana kadar kazazedenin cildine
ciplak elle dokunmayin.

! Mdmkiinse elektrigi kapatin, aksi takdirde fisi veya
kabloyu kazazededen uzaga c¢ekinl Bu mimkin
degilse, kuru yalitm malzemesinin Uzerinde durun
ve tercihen kuru tahta gibi yalitimli bir malzeme
kullanarak kazazedeyi iletkenden uzaklastirin.

! Eger kazazede nefes aliyorsa, tercihen kuru tahta
gibi yaltilmis bir malzeme kullanarak kazazedeyi
iletkenden uzaklastirin.

! Eger kazazede nefes aliyorsa, kazazedeyi asagida
aciklanan kurtarma pozisyonuna getirin. Kazazedenin
bilinci yerinde degilse, gerektigi sekilde resusitasyon
uygulayin;

Hava yolunu agin
Kazazedenin basini geriye dogru egin ve cenesini
yukan dogru kaldinn. Agizdaki veya bogazdaki
nesneleri gikarin (takma disler; titn
veya sakiz dahil).

Nefes alma
Bakarak,
hissederek kazazedenin nefes alip

dinleyerek ve  nefesini

almadigini kontrol edin.

Dolasim
Kurbanin  boynunda

olmadigini kontrol edin.

nabiz  olup

Solunum yoksa ancak nabiz mevcutsa
o Kazazedenin burnunu sikica

sikistirin.,

o Derin bir nefes alin ve dudaklarinizi
kazazedenin dudaklarinin etrafina kapatin.

o Gogslin ylkselmesini izleyerek yavasca agzina Ufleyin.

o Gogslin tamamen dusmesine izin verin, Dakikada 10
nefes verin.

o Kazazedenin yardm almak i¢in  birakimas
gerekiyorsa, dnce 10 nefes verin ve sonra hizlica geri
donlp devam edin.

o Her 10 nefesten sonra nabiz kontrol yapin. Solunum
yeniden basladiginda, kazazedeyi bu bolimin ilerleyen
kisimlaninda agiklanan kurtarma pozisyonuna getirin.

Nefes almiyorsa ve nabiz yoksa

o Tibbi yardm caginn veya telefon edin.- Iki nefes
verin ve asagidaki sekilde g&gls kompresyonuna
baslayin:

« Elintopugunu gogus kafesi/gdgts kemigi birlesiminin
2 parmak genisligine yerlestirin.

« Diger eli Ustline yerlestirin ve parmaklan birbirine

kenetleyin,- Kollan diz tutarak \

dakikada |5 kez 4-5 cm asag bastinn. [+ !

e Tibbi yardm gelene kadar :}
—

dongliyl (2 nefes ve |5 kompresyon)
tekrarlayin.

o Durum dizelirse, nabzi dogrulayin

ve nefeslere devam edin. Her 10

nefesten sonra nabz kontrol edin. =
)

o Solunum vyeniden basladiginda,
kazazedeyi asagida agiklanan kurtarma pozisyonuna
getirin.

Kurtarma pozisyonu
« Kazazedeyi yan cevirin.

e Acik hava yolunu korumak icin

cene One gelecek sekilde basi egik tutun.

o Kazazedenin &ne veya arkaya yuvarlanmadigindan
emin olun.

o Dizenli olarak solunum ve nabiz kontrolU yapin.
ikisinden biri durursa, yukaridaki gibi

devam edin.

UYARI

! Kazazedenin bilinci yerine gelene kadar sivi vermeyin.

3. GENEL ACIKLAMA

3.1. Uretim Seti Tanimi ve Tanimlamasi

Dogal gaz jeneratorleri temel olarak elektrik enerjisi
Uretimi igcin  bagimsiz Unitelerdir; bir gaz motoru
tarafindan tahrik edilen sabit voltajli bir senkrondan

olusurlar. Setler iki ana amag icin kullanilir;

a- Surekli gorev setleri,

Diger kaynaklarin veya glictin mevcut olmadigi alanlarda
sayisiz gereksinim igin (hareket glicti, aydinlatma isitma
vb.) elektrik glicti Uretmek igin kullanilir.

b- Acil durum gérev setleri,
Genel ag anzalar sirasinda, bu tlir anzalarin insanlara
ciddi sorunlara veya maddi veya mali hasara neden



olabilecegi durumlarda (6rnegin hastanelerde, kesintisiz
calisma donglstine sahip endustriyel tesislerde vb.)
veya yogun enerji taleplerini kargilamak igin kullanilir:
a- Karada kullanim igin set

Karada kullanim icin setler sunlar olabilir:

b- Sabit setler (sabit kurulum), Bu setler, ana olanlar
olmak Uzere her calisma gereksinimi igcin ¢ok cesitli
versiyonlarda mevcuttur:

01. el kumandali jenerator setleri
02. stand-by jenerator setleri

Standart sabit jenerator seti sunlan icerir;
* dogal gaz motoru * mars akileri
* senkron jeneratdr * gosterge paneli
* kaplin * ©gz0z gazl susturucusu.
* titresim izolatorld metal alt taban

metal alt taban

Aksa Uretim Seti, Ustin performans ve gtvenilirlik
saglamak igin komple bir paket olarak tasarlanmistir.
Sekil. 3.1,
atipik bir jenerator setine aittir. Ancak, ana bilesenlerin

ana bilesenleri tanimlamaktadir. Bu sekil

boyutu ve konfiglirasyonu nedeniyle her set biraz
farkli olacaktir. Bu bolumde Uretim setinin pargalan
kisaca agiklanmaktadir. Daha fazla bilgi bu kilavuzun
ilerleyen  bolimlerinde  verilmisti.  Her jenerator
setinde genellikle taban cercevesine sabitlenmis bir
Degerlendirme Etiketi (6ge 1) bulunur. Bu etiket,
jenerator setini ve galisma ozelliklerini tanimlamak igin
gereken bilgileri igerir. Bu bilgiler model numarasi, seri
numarasi, voltaj ve frekans gibi ¢ikis 6zellikleri, KVA ve
kW cinsinden ¢ikis degeri, Grlin tarihi ve agirfigini igerir.
Model ve seri numaralari jeneratér setini benzersiz bir
sekilde tanimlar ve yedek parga siparisi verirken veya
set igin servis veya garanti ¢alismasi alirken gereklidir
Aksa jenerator setleri, elektrigin mevcut olmadig
yerlerde (bazi modeller harig) strekli galismak veya
sebekenin kesiimesi durumunda stand-by olarak insa
edilmis bir Alternatif Akim jeneratoridir Jeneratér,
hattan n&tr modda 50 Hz 230/220 V ve hattan hatta
modda 400/380 V'de caligir.,

3.2. Jenerator Seti Ana Pargalari

Figure 3.1. Tipik Motor Jenerator Seti

No Description

I Aksa Jenerator Seti
Derecelendirme Etiketi
Dogal Gaz Motoru
Hava Filtresi

Radyator

Alternatdr

Terminal Kutusu
Taban Cergevesi

© N oW

Kontrol Paneli

3.3. Dogal Gaz Motoru

Jenerator setine glic saglayan dogal gaz motoru (Madde
2) glvenilirigi ve jenerator setlerine glic saglamak igin 6zel
olarak tasarfanmig olmasi nedeniyle secilmistir. Motor, 4
zamanli agir hizmet tipi endUstriyel tiptedir ve glivenilir bir
glic kaynag saglamak igin tim aksesuarlarla donatiimigtir.
Bu aksesuarfar arasinda kartus tipi kuru hava filtresi (madde
3) ve elektronk motor hiz regllatéri bulunmaktadir.
Motor silindir blogu tek parga dékme demirden, dikey
silindirler sirali Gstten supapli ve eksantrik mili blok igcinde
dokulmustdr. Silindir isisi 6zel dskme demirden yapilmistir.
Termal olarak ytiklenmis alev plakasi verimli bir sekilde su
ile sogutulur. Krank mili yiksek gerilimli ¢elikten tek parga
olarak dovilmistir. Yaglama: digli pompa ile zorlamali
yaglama, ozel kagit kartus tipi fittreler, cogu versiyonda 1isi
esanjorl ile yaglayicr sogutma.

3.4. Motor Elektrik Sistemi

Motor elektrik sistemi 24 V DC negatif topraktir. Bu
sistem bir elektrikli motor mars motoru, bir akl ve bir
akl sarj alternatort icerir. 24 volt elektrik sistemi igin



iki akd verilmistir. Belirtimislerse bagka tip akiler de
takilabilir.

3.5. Sogutma Sistemi

Motor sogutma sistemi su sogutmalidir. Su sogutmali
sistem bir radyator (Madde 4), bir itici fen ve
Alternatériin,  alternator

termostattan  olusur.

bilesenlerini sogutmak igcin kendi dahili fani vardir.

3.6. Senkron Alternatér

Yatay aks alternatort (senkron g fazl), rulmanli
yataklar Uzerinde, dustk kayipl silikon levha stator
demeti, dass H yalitimli elektrolitik bakir sargi ile oda
icinde kendinden havalandirmali Cikis elektrik glict
normalde ekran korumali ve damlamaya dayanikli,
kendinden tahrikli, kendinden regtileli, fircasiz bir
alternator tarafindan Uretilir. (Madde 5) Bu jenerator
setinin ¢ikisina gére ince ayarlanmistir. Alternatdrin
Uzerine ¢elik sacdan bir terminal kutusu monte
edilmigtir (Urtin 6).

3.7. Kaplin

Motor ve alternatér, uygun montaj koaksiyelligini
garanti eden bir kaplin konisi ile sikica birlestirilir Mono-
destek makineleri aiso kullanilir esnek bir kaplin yerine
6zel bir esnek disk kullanilir.

3.8. Taban cercevesi

Motor ve alternator birbirine baglanmig ve agir hizmet
tipi bir ¢elik taban sasisi Uzerine monte edilmistir
(Madde 7).

3.9. Titresim izolasyonu

Jenerator seti, jeneratér setinin monte edildigi temele
iletilen motor titresimini azattmak igcin tasarlanmig
titresim izolatorleri ile donatiimistir. Bu izolatorler
motor/alternatdr ayaklan ile temel cergeve arasina
takilir.

3.10. Susturucu ve Egzoz Sistemi

Turbosarjdan ¢ikan egzoz gazlar bir susturucu
araciiglyla atmosfere  bosaltilir.  Bunlar  mumkdn
oldugunca ytksege bosaltiimali ve sarj havasi girisi
yoluyla motora tekrar girmesi veya radyator kanatlarini
kirletmesi  onlenmelidir. Turbosarj nozullarinin  her

zaman ylkstiz olmasi gerektigine dikkat etmek

onemlidir. Paslanmaz ¢elik egzoz kompansator(ler)i
jenerator seti ile birlikte teslim edilir. Farkli motorlann
egzoz hatlan ortak bir bacada kanstinlmamali, ancak
bir baca igine yerlestirimis ayr kanallarda ayr ayn
yonlendirilmelidir. Uygun malzeme karbon ¢elik sacdir
ve 6nerilen hesaplama sicakligi 475 © C'dir. Susturucuya
ve motora su girmesini 6nlemek igin yagmur ve
yogusma suyu kalici tahliyesi saglanmalidir. Jenerator
setiyle birlikte montaj igin bir egzoz susturucusu gevsek
olarak saglanir. Susturucu ve egzoz sistemi motordan
gelen glrliftti emisyonunu azaltir ve egzoz sistemini
yonlendirebilir motordan gelen giirtiltd  emisyonunu
azaltir ve egzoz gazlarini gtivenli ¢ikislara yonlendirebilir.
Egzoz susturucusu, ses zayiflatici ve delikli gelik sac ve
agir tag ylnutinden yapilmig dalga azaltma sistemi iceren
karbon celik bir alicidan yapilmistir. Asbest icermez.
Egzoz susturucusu, endustriyel zayiflatma ve konut tipi
zayiflatma olmak Uzere iki konfigiirasyonda teslim edilir.

3.11. Kontrol Sistemi

Setin ¢alismasini ve ¢ikisini kontrol etmek ve seti olasi
arizalardan korumak igin cesitli kontrol sistemleri ve
panellerinden (madde 8) biri takilabilir. Bu kilavuzun | |
Bolimu bu sistemler hakkinda ayrintili bilgi vermektedir
takilan  kontrol  sisteminin

ve jeneratdr setine

tanimlanmasina yardimci olacaktir.

4. ELEKTRIKLI MARS SISTEMLERI

Elektrikli mars sistemleri genellikle tim jeneratdr
setlerinde kullanilir. Elektrikli mars sistemleri icin glic
kaynagr 24V DC aku sistemidir. Calistirma kontrold,
jenerator seti kontrol sistemi tarafindan kontrol edilen
bir baglatma solenoidi araciligiyla yapilir.

4.1. Ak Sistemleri
Aki tipi kursun asittir. Genellikle en ucuz olan kursun
asit akdler kullanilir.

4.2. Bakim Akdleri

Uyari

» Akdlerin etrafinda sigara icmeyin veya kivilcm, alev
veya diger tutusturucu kaynaklara izin vermeyin. Akulerin
sarj edilmesiyle ortaya ¢ikan hidrojen gazi patlayicidir.

* Aklye bakim yaparken aside dayanikli bir onlik ve
yUz siperi veya gozlik takin. Cildinize veya giysilerinize



elektrolit dokultirse, derhal bol miktarda suyla yikayin.

* Bileginizdeki metalik seyleri ¢ikarin ve bileginizi ve
elinizi koruyun.- Once akiiniin negatif (toprak) kablosunu
ayInn ve en son tekrar baglayin.

e AkU sarjinin daima iyi havalandinlan bir alanda
yaplldigindan emin olun.mars akdleri, jeneratdr setine
mUmkin oldugunca yakin yerlestirilmeli ve yine de
servis icin erisilebilir olmalidir. Bu, elektrik kayiplanni
Onleyecektir.

4.3. Bakim Akdleri

» AkUnun Ustlnu ve terminallerini temiz tutun.

* Aku terminallerini ve baglantilarini vazelinle kaplayin.-
Terminalleri sikin ancak ¢ok sikmayin.

* Elektrolit seviyesini periyodik olarak kontrol edin.
Plakalarin 10 mm Uzerinde olmalidir.

* Sarj alternator kayisindaki asinmayi kontrol edin ve
Ureticinin tavsiyesine gbre kayis gerginligini periyodik
olarak kontrol edin.

* Akinuzin sarjsiz olmadigindan emin olun.

4.4. Bakim Gerektirmeyen Akiiler

Tum akd baglantilannin dogru oldugundan ve akdlerin
her zaman sarjli oldugundan emin olun. Bundan sonra
bu aki igin herhangi bir prosedtir yoktur.

4.5. Akiiniin Kontrolii

Akuyl test etmeden &nce her seferinde bir kontrol
gergeklestirin.
|.Beyaz tozlu bir eleman kutup baglarinda,
baglantilarinda aginmaya neden olur. Baglantilari ¢ikarin
ve oksidasyondan arindirmak igin sicak suyla yikayin.
Tekrar baglayin ve vazelin ile kaplayin.

2. Sikilmamig baglanti olup olmadigini kontrol edin.

4.6. Baslangigc Yardimlari

Acil durum jenerator setinin hizli calismasini saglamak
ve yiki almak i¢in sogutma sivisi sicakliklarini min.
40°Chnin Uzerinde tutmak gelenekseldir. Termostatik
kontrollti daldirma stticilar, bu i1sitmayi saglamak icin
motor sogutma sistemine takilir ve beslemelerini
birincil glic kaynagindan alirlar: Isitici, jenerator seti
calismadiginda motorun ceket suyunu isitir

5. SAGLIK ve GUVENLIK

Guvenlik, tesis tasanm muhendisinin ve kurulum ve

devreye almada gorev alan tim personelin birincil
kaygisi olmalidir. Gvenlik iki yonu igerir:

I. Jeneratoriin kendisinin (ve aksesuarlarinin) glvenli
calismasi.
2. Sistemin  glvenilir galismasi.  Sistemin  glvenilir
calismasi glivenlikle ilgilidir ¢linkt hastanelerdeki yasam
destek ekipmanlar, acil durum agresif aydinlatmasi,
bina vantilatérleri, asansérler ve yangin pompalan gibi
yasami ve sagligi etkileyen ekipmanlar jenerator setine

bagli olabilir.

5.1. Yangindan Korunma

Yangindan korunma sistemlerinin tasarimi, segimi ve
kurulumu asagidaki hususlar gerektirir:

* Yangindan korunma sistemi Ulusal Standartlarin
gerekliliklerine uygun olmalidir.

» Tipik olarak, jeneratér odasinin bir saatlik yangina
dayanikliik  derecesine sahip olmasi gerekecektir.
Jenerator odasi konstriksiyonunun ki saatlik yangina
dayaniklilik derecesine sahip olmasi gerekecektir.

* Jeneratorodasi depolama amaciyla kullaniimayacaktir.
* Yetkili makam, jenerator odasi igin gerekli olan onayl
taginabilir yangin sondurtctlerin miktarini, tirind ve
boyutlarini belirleyebilir.

* Jeneratér odasi veya muhafazasinin disinda veya
jenerator setinden uzakta bir dis muhafaza iginde
manuel bir acil durdurma istasyonu, bir yangin veya
baska bir acil durum durumunda jenerator setinin
kapatiimasini kolaylastiracaktir.

General

* Jenerator setinin veya yakit hattinin yakininda alev,
sigara, pilot 15181, kivilcim, ark ekipmani veya baska bir
atesleme kaynagina izin vermeyin.

e Yakit hatlar yeterli sekilde sabitlenmeli ve sizinti
olmamalidir. Motordaki yakit baglantisi onayli esnek bir
hatla yapiimalidir.

* Tum yakit kaynaklarinin pozitif kapatma &zelligine
sahip oldugundan emin olun.

5.2. Egzoz Gazlari

» Egzoz sisteminin tahliye edilen gazlar kapali veya
korunakli alanlardan ve bireylerin bir araya gelme olasiligi
bulunan alanlardan uygun sekilde uzaklastiracagindan
emin olun.



* Asla iki veya daha fazla motorun egzoz sistemini
birbirine baglamayin.

» Motor egzozunu asla bir tugla, kiremit veya ¢cimento
blok bacaya veya benzer bir yapiya bosaltmayin. Egzoz
titresimleri ciddi yapisal hasara neden olabilir.

» Egzoz gazlanini bir bolmeyi isitmak igin kullanmayin.-
Unitenin iyi havalandirldigindan emin olun.

» Egzoz sistemi i¢in bagimsiz bir destek oldugundan
emin olun. Motor egzoz manifoldlarina higbir baski
uygulanmamalidir. Bu &zellikle turbo sarjli bir motorda
onemlidir.

5.3. Hareketli Parcalar

* Destekleri sikin ve korumalar fan tahrik kayislari
vb. Uzerinde yerinde tutun. Set Uzerindeki baglanti
elemanlannin saglam oldugundan emin olun.

* Ellerinizi, giysilerinizi  ve  takilarinizi  hareketli
pargalardan uzak tutun.

 Unite caligirken ayar yapilmasi gerekiyorsa, sicak
manifoldlanin, hareketli pargalann vb. ¢evresinde ¢ok

dikkatli olun.

5.4. Tehlikeli Gerilimler

Kisisel korunma igin kuru bir ahgap platform veya kauguk
yalitkan mat Gzerinde durun, giysilerin ve ayakkabilarin
kuru oldugundan emin olun, ellerdeki takilar g¢ikarin ve
yalitilmig sapli aletler kullanin.

* Kablolari makine dairesi zemininde birakmayin.

» Elektrik kablolar ve su hatlan i¢in ayni kanal
kullanmayin.

* AC ve DC kablolanni ayni tezgahlarda veya
kanallarda galistirmayin

* Baglama ve ekipman topraklamasinin her zaman
dogru sekilde vyapildigindan emin olun. Anormal
kosullar aftinda enerjilenebilecek ttim metalik pargalar
uygun sekilde topraklanmalidir

+ Ozellikle otomatik sebeke kesintisi ¢alismasi icin
duzenlenmis ekipmana servis veya bakim yaparken her
zaman akdlerin ve aki sarj cihazinin baglantisini kesin.
Akl kablosunu ¢ikarmadan énce daima akd sarj cihazini
AC kaynagindan ayinn. Jenerator setinin Uzerinde
calisirken kazara calistinlmasi ciddi yaralanmalara veya
olime neden olabilir.

* Kilitleri kurcalamayin.

* Jenerator setini dogrudan herhangi bir binanin

elektrik sistemine baglamayin.

* Her zaman gegerli tim eyalet ve yerel elektrik
yasalarina uyun. Tum elektrik tesisatlarini kalifiye lisansli
bir elektrikgiye yaptirin Yiksek voltaj setleri dustik voltaj
setlerinden farkli galisir. Yuksek voltajli ekipmanlarin
etrafinda ¢alismak icin 6zel ekipman ve egitim gereklidir.
Calistirma ve bakim yalnizca bu tur cihazlar tzerinde
calismak Uzere egitimis ve kalifiye kisiler tarafindan
yapilmalidir. Yanlis kullanim veya prosedurler kisisel
yaralanma veya Slimle sonuglanabilir

* Enerji verilmis ekipman Uzerinde ¢alismayin. Yetkisiz
personelin enerjili ekipmanin yakininda bulunmasina
izin veriimemelidir. Yiksek voltajli elektrikli ekipmanin
dogasi geregi, ekipman gl¢ kaynagindan aynldiktan
sonra da voltaj kalir. Ekipmanin enerjisi kesilmeli ve
glvenlik topraklamasi yapilmalidir.

5.5.Su

Bir jeneratoriin igindeki su veya nem, ekipman hasarina
ve ciddi kisisel yaralanma veya Sliime neden olabilecek
“vanip sénme” ve elektrik carpmasi olasiigini artinr, Igi
ve disi kuru olmayan bir jeneratori kullanmayin.

5.6. Sogutma Svisi

Sogutma sistemi bosken veya motor ¢alisirken sogutma
suyu siticisi calistinlmamalidir, aksi takdirde isiticida
hasar meydana gelir. Basing altindaki sogutma sivisi
sudan daha ytksek kaynama noktasina sahiptir

* Motor ¢alisirken radyator, basing kapagini agmayin.
Jeneratdr setinin sogumasini bekleyin ve 6nce sistem
basincini bosaltin.

6. SU ARITMA

6.1. Genel

The engine cooling system is subject to rust and
cavitation attacks. To minimize the severity of this
condition an anti-corrosive agent can be added to
totally clean and limpid coolant water.

An antifreeze solution is also required to prevent
freezing of the coolant in the cold weather.

6.2. Motor Sogutma Svisi

Sogutma suyu igin kullanilan su temiz olmali ve klorir,
stlfat ve asit gibi agindinci kimyasallardan arindirilmig
olmalidir. pH degeri 85 ila 10,5 araliginda olacak
sekilde hafif alkali tutulmalidir. Genel olarak, asagida
aciklandigi sekilde arttilmig, icmeye uygun herhangi bir
su kullanilabilir.



Korozyona karsi koruma

Sogutma sistemini kirlenme, lehim ¢iceklenmesi ve
genel korozyondan korumak igin llave Sogutma Sivisi
Katkisi  gereklidir. DCA4 konsantrasyonlan antifriz
varligina bagli oldugundan antifriz kullanimi da tavsiye
edilir. Antifriz ayrica daha fazla korozyon ve kavitasyon
korumasi saglamak icin DCA4 ile etkilesime girer.

Sogutma Sivisinin Aritilmasi Prosediirii

|. Kangtirma kabina gerekli miktarda su ekleyin ve
gerekli miktarda DCA4 iginde ¢&zUn.

2. Su ¢ozeltisine, kullaniliyorsa, gerekli miktarda antifriz
ekleyin ve iyice karigtinin.

3. Sogutma sivisini sogutma sistemine ekleyin

Soguk Hava Korumasi

Motoru sogutma sivisinin donmasindan kaynaklanan
hasarlardan korumak igin donma olasiligi olan yerlerde
sogutma sivisina antifriz eklenmelidir. Motor sogutma
suyu, %40 antifriz ¢ozeltisi ve %3 ~ 5 pas onleme
katkisi (DCA4) ile seyreltilerek kullanilabilir. Sogutma
suyuna antifriz eklenmemisse DCA4 dozaji daha yuksek
konsantrasyona ¢ikarimalidir Dustk silikatl bir antifriz
onerilir Antifriz soltisyonunun ve pas dnleme katkisinin
yogunlugu sogutma suyu test kiti ile dogrulanabilir

Kigin Antifriz Miktari

Ortam Sicaklig Sogutma suyu Antifriz
O (%) (%)
- 10 Uzeri 85 5
-10 80 20
-15 73 27
-20 67 33
-25 60 40
-30 56 44
-40 50 50

7. YAGLAMA YAGI

Dizel motorun yag sistemi, motorun en &nemli
unsurlarindan biridir. Dogru yapilan motor revizyonu
(bu konu yag degisim periyotlarini, filtre degisim
periyotlarin, dogru yag tipinin segilmesine dikkat
edilmesini icerir) motorun kullanim émriind uzatir.

7.1. Yag Performans Ozellikleri
Amerikan Petrol Enstitisti (API), Amerikan Test
ve Malzeme Toplulugu (ASTM) ve Otomotiv
Muhendisleri  Toplulugu (SAE), yaglama yaglarini
performans kategorilerine gore siniflandirmak igin bir
sistem gelistirmis ve korumustur.

7.2. Doosan Motorlari igin Yaglama Yag Onerileri

* Asagidaki yaglar da tavsiye edilir

SAE APl No. Silfath kil ierigi
I5W40 | CDyadaCE 0.5 % Altinda
arasi

Tavsiye edilen yag: TOTAL LMG-405
Mobil Delvac super GEO I5W40

Motor Yag Kapasitesi

Motor Modeli | Yag karterinde Total
Max. Min. (litre)
(litre) | (litre)
GEO8T!I 23 |7 25
GEI2TI 30 24 33
GVIS8TI 28 26 31
GVI8OTI 35 28 38
GV222T1 40 33 43

* Motor yag belirtilen araliklarla degistirilmelidir. Yag
filtresi kartusundaki yag da ayni anda degistirilmelidir.

Ik yag degisimi 50 saat calistiktan sonra

GEO8T!I
GEI2TI

Motor )

) GVI58TI Her 200 saatte bir

Modeli
GVI8OTI
GV222TI

Motor yagi viskozitesi - ortam sicaklig|

Sekil.7.1. Onerilen SAE Yag Viskozite Dereceleri v.s.
Ortam Sicakliklari

SAE SW - 30
[
SAE 10W-30

Ambient -30°C 20C oC 20C 0°C 50°C
Temperatures J40°F) (14°F) (+32°F) (68°F) (104°F) _ (122°F)

SAE SW-40
[ ]

SAE 10W - 40

SAE I5 W -40

SAE_I5 W -50




Generatsr Grubu, 50 Hz, 400 V © 8 © % B
Egg| £Eg573 Yag Ozellikleri
S 9 S < 9
Standoy | Doosan | & 2@ | & 2@ o N
Model Gig Motor Y5 Y5 Not; Yaglama yagi viskozite seviyesi ortam
; sicakligina gore Sekil 7.1'den secilecektir.
kVA Modeli Litre Litre
ADG 158 158 GEO8TI |44 25
ADG 210 210 GEI2TI 147 33 API CH
ADG 274 274 GVI58TI 192 31 API CI-4
ADG 350 350 GV180TI 238 38 APl CF-4
ADG 428 428 GV222TI 270 43

Tablo 7.1. Sogutma sivisi yaglama yag| kapasiteleri ve yaglama yagi spesifikasyonlar.

8. JENERATOR SETINi CALISTIRMADAN ONCE
YAPILMASI GEREKEN GENEL ONLEMLER VE
KONTROLLER.

* Motor ve alternatér Uzerinde genel bir gorsel
inceleme yapin. Herhangi bir kinlma, catlak, girinti,
sizinti veya gevseklik olup olmadigini kontrol edin.
Varsa arizalari gidermeden jenerator setini kesinlikle
calistirmayiniz.- Motor ve alternator Gzerindeki anahtar,
alet, temizlik ylnd, kagrt vb. yabanci maddeleri gikariniz.
* Jeneratori kesinlikle nemli ortamda calistirmayiniz.
Asirt nem jenerator izolasyonunun bozulmasina neden
olur.

* Jeneratori asla teknik &zelliklerde belirtilen limitlerin
Uzerinde calistirmayiniz ve uzun yikslz calisma
sirelerinden kacininiz.

* Yag cubugundan yaglama yag seviyesini kontrol
ediniz. Dustkse uygun bir yag ile doldurun.Yag seviyesi
normalde maksimum seviye ¢izgisine yakin olmalidir

* Radyatér muslugunu acarak su seviyesine bakin.
Yetersizse daha fazla su ekleyin. Su seviyesi, su doldurma
agzindan 30 mm daha ytksek olmalidir

* Motor sogutma suyu, bolgedeki en soguk hava
kosullarina gére antifriz icermelidir. 50 antifriz ve %50
su kansimi her alanda iyi bir koruma saglar.

» Radyator hava cikis kapagini kontrol edin, tikaliysa
agin ve hava gikisinin onlindeki tim engelleri kaldirin.

* Hava filtresi gostergesini kontrol edin. Gerekirse
hava filtresini temizleyin veya degistirin.

* Giris agikhigini agik tutun.

e Jeneratér setinin  ortamdan  kolayca  hava
alabildiginden emin olun.

* Akl baglanti kablolanini kontrol edin. Gevsemis

akd terminallerini anahtarla sikmaya 6zen gésterin ve

oksitlenmeyi 6nlemek icin 6zel bir madde ile kaplayin
ve temiz tutun.
e Bakm tipi aki igin akl kapaklarini agin ve
hicrelerdeki sivi seviyesini kontrol edin. Gerekirse,
ayirma isleminden | cm daha yiksek olacak sekilde
damrtiimis su ekleyin. Hiicreleri asla musluk suyu, asitli
su veya asit ile doldurmayin.

* Jeneratdr kasasi topraklamasini  kontrol edin.
Jeneratdr nemli bir yere veya levha demir veya celik is
gibi ylksek iletken bir malzeme Uzerine kuruldugunda,
cikis terminal blogunun yaninda saglanan topraklama
terminaline bir topraklama iletkeni bagladiginizdan ve
iletkeni glivenli bir sekilde topraga g&mdiginizden
emin olun (toprak ytizeyinden 50 cm veya daha fazla
derinlikte)

» Civata ve somunlari gevseklik agisindan kontrol edin
ve sikin

* Elektrik kablolarini baglanti kopmasi, kisa devre ve /
veya terminal gevsekligi agisindan kontrol edin

* Deuvre kesici ¢ikis anahtarinin KAPALI konumda olup
olmadigini kontrol edin

* Acil durdurma digmesine basiimadigindan emin

olun.

9. JENERATOR SETi KONTROL SISTEMLERI
Jenerator setini kontrol etmek ve izlemek icin bir
elektronik kontrol sistemi kullanilmistin. P 732 kontrol
sistemi jenerator setlerine takilmistin Kontrol panel,
jenerator setini baslatma ve durdurma, calismasini ve
cikisini izleme ve dustk yag basinci veya ylksek motor
sicakligr gibi kritik durumlarin ortaya ¢ikmasi halinde seti
otomatik olarak kapatma olanagi saglar.



9.1. Kontrol Paneli
Kontrol, denetim ve koruma panelleri jenerator taban
cercevesine monte edilmistir:

9.1.1. Kontrol Sistemi P 732
Kontrol paneli asagidaki gibi donatiimistir:

Ekipmanlar:

« DSE, model 7320 modulti ile kontrol
* Statik aki sarj cihazi

* Acil durdurma butonu.

Kontrol Modiili DSE 7320 Ozellikleri

¢ Modil bir sebeke beslemesini izler ve otomatik
transfer anahtan ile bir yedek jeneratér setini kontrol
eder

* Moddl, LCD ekrani araciligiyla alisma durumunu ve
ariza kosullarini gésterir

* Mikroislemci kontrolli

+ On panel programlama ve aynca PC vyazilimi
araciligiyla

* 132 x 64 piksel LCD ekran bilgilerin okunmasini
kolaylastirir

+ On panel programlama ve aynca PC vyazilimi
araciligiyla

¢ Yumusak dokunmatik membran tus takimi ve bes
tuslu meni navigasyon

e RS 232, RS 485 ve Ethernet ve SMS mesajlasma
yoluyla uzaktan iletisim

* Tarih ve saati gdsteren olay kaydi (50)

* Coklu tarih ve saat motoru egzersiz modu ve bakim
planlayicisi

Kontroller

Durdur - Manuel - Otomatik - Test - Baslat - Sessiz/
Lamba testi - Jeneratore aktar - Sebekeye aktar - Ment
gezinme digmeleri

LCD ekran iizerinden géstergeler Motor
* Yag basinci (PSI & Bar)

* Sicaklik (°C & °F)

¢ Hiz RPM- Calisma siresi

e Bakim zamani

e Aki voltlan

Jenerator

* Voltlar (L-L / L-N)
e Akimlar (LI, L2, L3)
* Frekans (FHz)

o kW

* Cos cp

* kVA, kVAr

* kWh, kVAh, kVArh
* Fazsirasi

Sebekeler
* Volt (L-L/ L-N)
* Frekans (FHz)

Korumalar

Uyani

 Sarj anzasi

* Akl dustk voltaj
* Durma hatasl

» Dustk yakit seviyesi (opsiyonel)
e kW agsin yik

* Negatif faz sirasi

On alarmlar

* Dustk yag basinci

* Yiksek motor sicakligi

» Dustk motor sicaklig

* Asin/Dustk hiz

» Duslk/asir jenerator frekansi
» Dustk/asir jenerator voltaji

* ECU uyansi

Kapatmalar

Calismiyor

Acil durdurma

Dustk yag basinci

Dustk sogutma sivisi seviyesi
Asir/Dustk hiz

Dustk/asir jenerator frekansi
Dusuk/asirt jenerator voltaji
Yiksek motor sicaklig

Yag basing sensori agik

Faz dénls orani



Elektriksel agma

* Toprak anzasi

e KW asin yuk

* Jenerator asin akm
* Negatif faz sirasi

LED gostergesi

¢ Sebeke mevcut
e Sebeke yikte

¢ Jeneratdr mevcut
* Jenerator ylkte

9.1.2. Statik Aku Trickle Sarj Cihazi

Bu sarj cihaz, jenerator seti uzun slre calistinlmasa
bile mars akilerinin sarjini korumasini saglamak igin
tasarlanmigtir: istege bagli olarak, operatériin akii sarj
cihazinin galismasini izleyebilmesi icin kontrol paneline
bir akl sarj cihazi ampermetresi takilabilir:

9.2. Control System Options
A large variety of options may be fitted to customize
the control system to a specific installation.

9.2.1. Isiticilar

Alternator stator sargisina nemli kosullarda  kuru
kalmalarini saglamak icin alternatdr yogusma onleyici
isiticilar - takilabilin: Nem  seviyelerini  distk tutmak
icin kontrol paneline panel yogusma onleyici isiticilar
takilabilir

9.2.2. Hiz/Voltaj Kontrolii

Jeneratdr setinin hizini veya voltajini ayarlamak igin iki
kontrol takilabilir: Hiz Ayar Potansiyometresi ve Gerilim
Ayar Potansiyometresi. Hiz ayar potansiyometresi
elektronik regtilatér kontrol sistemini kullanir

10. JENERATOR SETININ CALISTIRILMASINDAN
SONRA YAPILMASI GEREKEN GENEL ONLEMLER
VE KONTROLLER

e Asin titresim, glirtilty, koku vb. gibi anormal bir durum
ortaya c¢iktiginda, devre kesicileri KAPALI konuma
getirin ve motoru durdurun. Yeniden calistirmadan
once hatall durumu dizeltin

* Makinenin calismasi sirasinda asla glic terminallerine

dokunmayin

* Egzoz sisteminde herhangi bir sizinti olup olmadigini
kontrol edin

* Yag veya sogutma suyu sizintisi olup olmadigini
kontrol edin

* Kontrol modili LCD ekrani araciligiyla jenerator
setinin calismasini izleyin. Motor sicakligini ve yag
basincini kontrol edin. Yag basinci, jenerator setinin
calismasindan 10 saniye sonra normal degere
ulasmalidir:

* Kontrol modili LCD ekrani vasitasiyla jenerator seti
cikis voltajini ve frekansini izleyin. Voltaji kontrol edin,
fazlar arasindaki voltaj 400 V. ise ve faz ile n&tr arasindaki
voltaj 230 V. ise. Elektronik regilatorll jenerator
setlerinde frekansin 50 Hz oldugunu kontrol edin.-
Bir motor blogu su isiticisi mevcut degilse, jenerator
setini 8 dakika boyunca yiksiz olarak ¢alistinn ve
motor 1sindiginda ylk uygulayin (manuel modeller igin)
Jeneratdr setine asagidaki sekilde ylk uygulayin:

e Panodaki alternator cikis devre kesicisini ACIK
konuma getirin.

* Dagitim panosundaki yik devresi kesicilerini (veya
sigortalar) tek tek ACIK konuma getirin. Bu sekilde,
jenerator seti aniden tam ydk altina sokulamaz. Aksi
takdirde motorun durmasi veya alternator sargisinda
izolasyon olusmasi veya yanma meydana gelebilir

* Jenerator setini durdurmadan 6nce devre Uzerindeki
alternator ¢ikis devre kesicisini OFF konumuna getirin.
e Yiksiz motoru sogutma amaciyla 5 dakika
calistirmaya devam edin ve sonra durdurun.

* Varsa herhangi bir anzay! gidermeden asla jenerator
setini calistirmayin.
e Jeneratéri uzun sire dustk yukte calistirmak

motorun dmrinl kisaltacaktir.

I'1. JENERATOR SETi BAKIMI

lyi bir bakim programi, uzun jeneratdr seti &mriinin
anahtanidir Bakim ve servis sadece kalifiye teknisyenler
tarafindan yapilmalidir. Yapilan bakim ve servis islemleri
Bakim Kayit Formuna kaydedilmelidin Genel olarak
jenerator seti temiz tutulmalidin Yag tabakasi gibi
sivilanin herhangi bir i¢ veya dis ylizeyde birikmesine
izin vermeyin. Ylzeyleri sulu bir endustriyel temizleyici
kullanarak silin.



I 1.1. Jenerator Setleri igin Bakim Programi

Saat Olceri bir kilavuz olarak kullanarak, tim servisleri
asagida belirtilen saat araliklarinda gerceklestirin. Her
bakim araliginda, belirtilenlere ek olarak onceki tim
bakim islemlerini gerceklestirin. Saatlik araliklarin ve
gergeklestirilen servislerin kaydini tutun.

Onemli: Onerilen servis araliklari normal galigma
kosullar1 icindir. Motor olumsuz kosullar altinda
calistirilyorsa DAHA SIK servis yapin. Bakimin ihmal
edilmesi motorda arizalara veya kalici hasara neden
olabilir.

Dogru yakitlar, yaglayicilar ve sogutma sivisi kullanin.

Motoru dizenli olarak, &rnegin haftada bir kez,
isinana kadar calistirin.

A. Gunliik

Kontrol

* Motoru, jeneratori, transfer anahtanni ve kontrol
panelini gézle kontrol edin

* Yag, Su ve Yakit sizintilart igin

* Sogutma sivisi seviyesi, Yag seviyesi

* AKkU sarj seviyesi

* Sogutma sivisi Isiticisinin galismasi

* Motor fan kanatlarini inceleyin

 Tahrik kayisini inceleyin

B. Haftalk
GUnlUk Tekrarla

Kontrol

Yakit Sistemi

 Yakit hatlarr ve baglantilanSogutma Sistemi
* Motora yeterli temiz hava

* Hortum ve baglantilar

* AKkU sarj alternator kayislan

* Motor fan kanatlarini inceleyin

» Fan kayisini inceleyin

Lubricating System
* Oil level

* Tighten connections

Exhaust System
* Exhaust leaks
* Tighten connections

Generator

* Vent screens

* Tighten covers

» Output voltage and frequency

Transfer Switch

» Operation under load

* No unusual sounds

* Terminals and connections normal colour
* Doors closed securely

* The following maintenance details should be
executed thoroughly at regular intervals.



©: Kontrol & ayar * Degistir

Her 50 | her 200 |Her 750
Her 1500 |Her 3000

Muayene Kalemi Ginliik | saatte | saatte | saatte i Aciklama
. . saatte bir | saatte bir
bir bir bir

Sizinti olup olmadigini kontrol edin (hortum-

lar; kelepce)

Sogutma- Su seviyesini kontrol edin

Sistemi V kayisi gerginligini ayarlayin

Sogutma suyunu degistirin e Lyl

Sizinti olup olmadigini kontrol edin

Yag seviyesi gostergesini kontrol edin

Yag « ik her 200
i .| Yaglama yagini degistirin .
Sistemi ¢ 7% s kontrol saatte bir
) ) . ik her 200
Yag filtresi kartusunu degistirin .
kontrol saatte bir

Ara sogutucu icin sizintiyr kontrol edin

(hortumlar, kelepge)

Emme Hava filtresi géstergesini kontrol edin °

ve Egzoz

o

Hava filtresi elemanini temizleyin ve/veya

Sistemi
onarin temizle

Egzoz sistemini temizleyin

Sizinti yapan yakit hattini kontrol edin

Yakit karistincisini kontrol edin eyl

Yakit
Sistemi

o

Gaz kelebegi gbvdesini kontrol edin [yl
Iyl

[yl

o

Hiz kontrol cihazini kontrol edin

Gaz basing regulatérini kontrol edin

Atesleme zamanlamasinin durumunu
Gerekli ise
kontrol edin

Bujiyi kontrol edin .

Atesleme

Atesleme kablosunu kontrol edin e |yl

Atesleme bobinini kontrol edin ° oyl

Sistemi

Sensorleri kontrol edin (atesleme veya
zamanlama)

Egzoz gazinin durumunu kontrol edin

Egzoz gazi basincini kontrol edin Gerekli ise

Motor | Aku sarjini kontrol edin

Ayari Sikistirma basincini kontrol edin Gerekli ise

° Ik
Emme/Egzoz valfi boslugunu ayarlayin
kontrol

Motor bakimi
Yagin ve sogutma suyunun degistirilmesi, yag ve hava filtrelerinin degistiriimesi talimatlarn da dahil olmak Gzere tim
bakim islemleri icin motorun kullanim kilavuzuna bakin.



12. MOTOR SORUN GIDERME

Durum

Nedenler

Cozimler

1) Zor baslamak
(1 Sikistirma basinci

Valfin zayif kapanmasi, gévde
Valf yayi hasari
Silindir kapagi contasinda sizinti

Reair or replace
Replace valve spring
Replace gasket

(1) Strekli cikis
yetersiz

(2) Cikis yetersiz
hizlanma sirasinda

- Silindir kapag contasinda sizinti

- Piston segmaninda asinma, yapisma, hasar
- Atesleme zamanlamasi yanlis

- Buji ve atesleme hasart

- Hava emis miktar yetersiz

- Turbosarj zayif

Piston, piston segmani veya gdémlek aginmasi | Adjust
2) Rélanti calismasi anormal - Atesleme zamanlamasi yanlis Adjust
3) Motor ¢ikisi yetersiz -Valf bl0§|ugu yanis AdJUS‘t
- Valf tigtness zayif Repair

Replace gasket

Replace piston ring

Adjust

Adjust or replace

Clean or replace air cleaner
Repair or replace

- Sikistirma basinci yetersiz
- Atesleme zamanlamasi yanlis
- Buji ve atesleme bobini hasan
- Hava giris miktari yetersiz

Disassemble engine

Adjust

Repair or replace

Clean or replace air cleaner

4) Asint Isinma

- Motor yagi yetersiz veya zayif

- Sogutma suyu yetersiz

- Fan kayisi gevsemis, asinmis, hasarli

- Sogutma suyu pompasinin islevi
alcaltiimis

- Termostat zayif calisiyor

- Valf boslugu yanlis

- Egzoz sisteminin direnci artti

Replenish or replace
Replenish or replace
Adjust or replace
Repair or replace

Replace
Adjust
Clean or replace

13.ALTERNATOR TANIMI

13.1. Genel

Jenerator setine takilan alternatér, kayma halkalan
ve fircalarla iliskili bakimi ortadan kaldiran fircasiz
kendinden uyarma tipindedir. Kontrol sistemi, otomatik
voltaj reglilatori, koruyucu devrelerden olusmaktadir

13.2. Yapi ve Bilegenler

Stator niivesi, yalitilmig dustik kayipli elektrik sinifi gelik
sac laminasyonlardan Uretilin Bunlar, titresim ve yik
darbelerine dayanacak son derece sert bir cekirdek
saglamak igin sabit bir basing altinda insa edilir ve
kaynaklanir Komple sariimis stator; emprenye edildikten
sonra cerceveye bastinlir ve yerine sabitlenir Alternator

I5

déner alan sistemlerini, uyarici doner diyot sistemini ve
sogutma fanini iceren rotor tertibati. Rotor tertibatinin
tamami, titresimsiz ¢alismay! saglamak igin  dinamik
olarak dengelenmistir. Rotor grubunun tahrik ucunda,
dokme aliminyum santrifij fan, sogutma havasini
tahriksiz ugtaki ekranli kapaklardan ceker ve tahrik
ucundaki benzer yana monte edilmis kapaklardan
bosaltir

13 3. Operasyon

Jenerator seti tarafindan Uretilen elektrik glicl, esas
olarak uyarici rotor; man doner alan ve otomatik voltaj
regllatorinden olusan kapali dongl bir sistemden
elde edilir (bkz. $ekil 13.1) Sireg, motor alternatérin



dahili bilesenlerini déndirmeye basladiginda baslar.
Ana rotorda kalan manyetizma, ana statorda kuclk bir
alternatif gerilim (AQ) Uretir Otomatik voltaj regilatori
bu voltaji dizeltir (DC'ye dénistlrlr) ve uyarici statora
uygular. Uyarici statora gelen bu DC, manyetik bir alan
yaratir ve bu da uyarici rotorda bir AC voltaji indtkler.
Bu AC voltaj, donen diyotlar tarafindan tekrar DC'ye
donisturdldr Bu DC voltaji ana rotorda gériinddginde,
ana statorda daha yiksek bir voltaj indikleyen orijinal
artik alandan daha gliclii bir manyetik alan yaratilir
Bu ylksek voltaj, ana rotorda daha da yiksek bir DC
voltaji indtkleyerek sistem boyunca dolasi Bu dongt
voltaj Unitesini olusturmak icin devam eder. Jenerator
Bu noktada
otomatik voltaj regllatdrli uyarnicr statora aktanlan

setinin uygun cikis seviyesine yaklasir

voltaji sinirlamaya baslar ve bu da alternatoriin toplam
glic cikisini sinirlar,

13.4. Otomatik Voltaj Regiilatdrii

Otomatik Voltaj Regllatéri (AVR), yiksliz durumdan
filli ylke kadar sabit durum voltajini siki toleranslarla
korur. AVR, regiile edilen voltaji azaltildiginda orantili
olarak azaltan bir volt/herz karakteristigine sahiptir.

Referansi Ayarla
Algilama Cikis
AVR.
Yardimaidan
Giig. Wdg
Uparir
Ana Statsr o
Uyarici
Ana Alan v
(Rotor) D] Rotor
Dénen (Armatiir)
Mekanik Diyotlar
Dénme
Giig Girisi

Figure, 13,1. Meccalte alternatdr, calisma prensipleri
blok sematik diyagrami

14. MENFEZLER VE KANALLAR

I. ic mekan kurulumlari icin, havalandirma deliklerini,
gelen hava disan atimadan 6nce kurulumun yakin
alanindan gececek sekilde yerlestirin. Konveksiyonel hava
hareketine izin vermek icin hava gikisini hava girisinden

daha yiksege monte edin.2. Havalandirma deliklerini ve
kanallar gerekli hava akis hizina izin verecek kadar blytk
olacak sekilde boyutlandirin.3. Rizgar dogrudan hava
cikis menfezine eserse serbest hava akisini kisitlayacaktir
Cikis menfezini riizgann etkilerini ortadan kaldiracak
sekilde yerlestirin veya ¢ikis menfezi belirtildigi gibi
yerlestirilemiyorsa, bir riizgar bariyeri takin. Sekil 8'e bakin

No.I: Hava Cikis Menfezinden Uzakta Hakim Rizgar
No.2: Hava Cikis Menfezine Dogru Hakim Riizgarn,

Riizgar Bariyeri Takil

NN

4

-

I

—_——

-

-—

—
2

Fig.12.1. Wind Barrier

DIKKAT EDIN

Kanallarin “serbest alani” radyatorin agikta kalan alani
kadar blytk olmalidir Hava akisi gereksinimleri ve
izin verilen hava akisi kisitlamasi icin jenerator seti
Spesifikasyon Sayfasina bakin.



I5. MECCALTE ALTERNATOR SORUN GIDERME

Semptom

Dizeltici Faaliyet

Olasi Neden

Alternator uyanimiyor

Yanmis sigorta
Yetersiz artik gerilim
Artik gerilim yok

Sigortay! degistirin

Hizi %15 oraninda arttinn.

Bir an icin elektronik regtilatorin (+)
ve (-) terminallerine kutuplara gére
seri olarak 30 ohm direncli bir 12V
akid uygulayin.

Uyarnildiktan sonra alternatér
uyanimiyor

Baglantilar kesildi

Baglanti kablolarini ekteki cizimlere
gore kontrol edin.

Yikstz durumda diistk voltaj

Gerilim potansiyometresi ayar disi
Koruma icadh.
Sargl arizasi

Voltaji sifirlayin Motor devrini kontrol
edin

Sargilan kontrol edin

Yikstz durumda yiksek voltaj

Voltaj potansiyometresi ayar disi
Basarisiz regllator

Sifirlama voltaj potansiyometresi
Yedek regilator

Yikte nominal gerilimden daha
distk

Voltaj potansiyometresi ayar disi
Koruma yoluyla miidahale
Anizali regllator Doner kopri
anzasl

Gerilim potansiyometresini sifirla
Akim yuksek, glic faktori 0,8'den
dustik; hiz nominal hizin %4'tinden
distk

Yedek regiilator

Diyotlart kontrol edin, kablolari ayirin.

Yikte nominal gerilimden daha
ylksek

Voltaj potansiyometresi ayar disi
Basanisiz reglilator

Voltaj potansiyometresini sifirlayin
Regtilatort degistirin

Kararsiz voltaj

Motorda hiz degisimi Reglilator
ayar disl

Rotasyonun dizenliligini kontrol edin
Stabilite potansiyometresine etki
ederek regllatorin stabilitesini
dizenleyin.

16.JENERATORUN DEPOLANMASI

16.1. Depolama

* Jeneratori kuru, donmayan ve iyi havalandinlan bir
odada saklayin.

* Motoru duzenli olarak, drnegin haftada bir kez,
isinana kadar calistinn. Bu mimkin  degilse, ekstra
onlemler alinmalidir: - Motorun kullanim  kilavuzuna
bakin.

* Aklyt g¢ikann. Kuru, donmayan bir odada saklayin.
Akiyl temiz tutun ve kutup baslarini hafifce vazelinle

kaplayin. AklyU diizenli olarak sarj edin.

|7

* Jeneratori temizleyin ve tim elektrikli parcalan
neme karsi koruyun.

e Tim agikliklan kapatmak igin gdvde Uzerine yapiskan
bantli VCI kagit tabakalari yapistirin.

* Jeneratori, alt kismi harig, plastik bir torba ile sarin.
Mimkiinse sargilar kuru tutmak igin alan isrticilan
kullanin.

16.2. Depolamadan Sonra Calismaya Hazirlama
* Jeneratori tekrar calistirmadan 6nce, ambalaji, VCI
kagidini cikarin ve jeneratorl iyice kontrol edin (*'8.



Calistirmadan énce” kontrol listesinden gegin).-

* Motorun kullanim kilavuzuna bakin.

* Jeneratoriin yalitm direncinin 5 MQ'u asip asmadigini
kontrol edin

* Gerekirse sarj edildikten sonra akiyi yeniden takin
ve baglayin.

* Jeneratori bir test calismasina génderin.

GARANTI HAKKINDA GENEL ONLEMLER

« SEVGIL  AKSA  JENERATOR  KULLANICIS,
JENERATOR GARANTISININ GARANTI  SURESI
DOLMADAN  GECERSIZ HALE  GELMESINI
ONLEMEK VE JENERATORUN UZUN OMURLU
VE SORUNSUZ CALISMASINI SAGLAMAK ICIN
ASAGIDAKI HUSUSLARA DIKKAT EDINIZ;

+ JENERATORUN GARANTI BELGES], FATURASI
VEYA TESLIM BELGESI IBRAZ EDILDIGI TAKDIRDE
BAKIM VE ONARIM ISLERI GARANTI KAPSAMI
DISINDA KALACAKTIR.

« JENERATORUN  YETKILI AKSA  SERVISLERI
DISINDA VEYA AKSA ENER])I URETIMIN YAZILI
ONAYI! DISINDA HERHANGI BIR KISITARAFINDAN
HERHANGI BIR NEDENLE MUDAHALE EDILMESI

DURUMUNDA  JENERATORUN GARANTISI
GECERSIZ HALE GELECEKTIR.
« PERIYODIK  BAKIM  PROGRAMINDA  VE

KULLANMAKILAVUZUNDA BELIRTILEN KONTROL
VE BAKIM ISLERI EKSIKSIZ VE ZAMANINDA
YAPILMALIDIR ~ EKSK ~ VEYA  ZAMANINDA
YAPILMAYAN BAKIMLAR NEDENIYLE OLUSACAK
ARIZALAR GARANTI KAPSAMI DISINDADIR

« JENERATOR SETI KULLANMA KILAVUZUNDA
BELIRTILEN SEKILDE MONTE EDILMELIDIR AKSI
TAKDIRDE OLUSABILECEK SORUNLAR GARANTI
KAPSAMI DISINDA KALACAKTIR.

« MOTORDA  KULLANMA  KILAVUZUNDA
BELIRTILEN YAG TIPI KULLANILMALIDIR AKSI
TAKDIRDE OLUSABILECEK ARIZALAR GARANTI
KAPSAMI DISINDA KALACAKTIR.

« AKULER SAR/SIZ BIRAKILARAK KIRILMAYA,
ASIRI ASIT DOLUMUNA VEYA SERTLESMEYE
MARUZ KALIRSA GARANTI KAPSAMI DISINDA
KALACAKTIR.

« JENERATOR SETLERI, JENERATOR SETI YUK
ALTINDA [KEN ASLA MOTORU CALISTIRMAYIN

VEYA  DURDURMAYIN. MOTOR  YUKTEN
AYRILDIKTAN VE JENERATOR SETI ROLANTI
DURUMUNA GECTIKTEN SONRA CALISTIRILMALI
VE DURDURULMALIDIR. AKS| TAKDIRDE VALFLER
TUTUKLUK  YAPABILIR, VOLTA] REGULATORU,
TRAFO VE DIYOTLAR BOZULABILR. BU
DURUMLAR GARANTI KAPSAMINDA DEGILDIR.
« OTOMATIK JENERATOR SETLERININ SEBEKE
BESLEME  KONTAKTORLERINDE ~ASIRI  AKIM,
DUSUK VEYA YUKSEK GERILIM NEDENIYLE
OLUSABILECEK ~ HASARLARDAN  FIRMAMIZ
SORUMLU DEGILDIR.

« JENERATOR SETI KULLANIMDA IKEN ASLA
AKU  KUTUP  BASLARINI  SOKMEYINIZ.  BIR
ANLIK  BAGLANTININ  KESILMESI BILE  SARJ
ALTERNATORUNUN  ELEKTRONIK  KAPAMA
ROLESINDE HASARA NEDEN OLABILIR BU
DURUMLAR GARANTI KAPSAMINDA DEGILDIR.
« JENERATOR SETININ GUCUNU ASAN ASIRIYUK
VE DENGESIZYUKTEN KAYNAKLANAN ARIZALAR
(ALTERNATOR VE KONTAKTOR ARIZALARI GIBI)
GARANTI KAPSAMINDA DEGILDIR.

« MANUEL JENERATOR SETI CALISTIRILDIGINDA
5 DAKKA ROLANTIDE  CALISTIRILARAK
ISITILMALIDIR. DIZEL MOTOR DURDURULURKEN
YUKU BOSALTILMALI VE DURDURULMADAN
ONCE 10 DAKIKA  SOGUMASI  ICIN
CALISTIRLMAYA DEVAM  EDILMELIDIR.  AKSI
TAKDIRDE OLUSABILECEK SORUNLAR GARANTI
KAPSAMI  DISINDA  KALACAKTIR-  GARANTI
SURESI SATIN ALMA TARIHINDEN [TIBAREN |
YILDIR.

Yetkili Servis Bayisi garanti onarimlarini gerceklestirebilir
Garanti onarimlarinin ¢ogu rutin olarak gerceklestirilir;
ancak bazen garanti hizmeti talepleri uygun olmayabilir
Ornegin, ekipmanin yanlis kullanim, rutin bakim eksikligi,
nakliye, tasima, depolama veya yanlis kurulum nedeniyle
hasar gormesi durumunda garanti hizmeti gecerli
olmayacaktin Benzer sekilde, ekipmanin Uzerindeki
Uretim tarihi veya seri numarasi kaldinlmissa ya da
ekipman degistiriimis veya modifiye edilmisse garanti
gegersizdir. Garanti stiresi boyunca, Yetkili Servis Saticisi,
kendi tercihine bagll olarak, inceleme sonucunda
normal kullanim ve servis kosullarinda kusurlu oldugu



tespit edilen herhangi bir parcayl onaracak veya

degistirecektin Bu garanti asagidaki onarmlan ve

ekipmanlart kapsamayacaktir:

Normal Asinma: Gug Ekipmani ve motorlar, tim
mekanik cihazlar gibi, iyi performans gostermek
icin periyodik parcalara ve servise ihtiyag
duyar: Bu garanti, normal kullanim bir parganin
veya ekipmanin dmriini tikettiginde onarimi
kapsamaz.

Kurulum ve Bakim: Bu garanti, uygunsuz veya
yetkisiz kurulum veya degisiklik ve modifikasyon,
yanls kullanim, ihmal, kaza, asin ytkleme, asin hiz,
uygunsuz bakim, onarim veya depolamaya maruz
kalan ekipman veya parcalar icin gecerli degildir
bodylece bizim kararimiza gére performansini ve
glvenilirligini olumsuz yénde etkiler Bu garanti
ayrica ayarlamalar, yakit sistemi temizligi ve
tikanikligi (kimyasal, kir; karbon, kire¢ ve benzeri
nedenlerle) gibi normal bakimlari da kapsamaz:
Bu garanti, o-ringler, filtreler; sigortalar veya bujiler,
vb. gibi asinma &gelerini veya kazalar, k&tlye
kullanim, modifikasyonlar, degisiklikler veya yanlis
servis veya donma veya kimyasal bozulmadan
kaynaklanan hasar veya anzalan kapsamaz.
Aksesuar parcalart  Urln  garantisi  kapsami
disindadir. Bu garanti, treticinin kontrolt digindaki
dogal afetler ve diger micbir sebeplerden

kaynaklanan arizalan kapsamaz.
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DEAR AKSA GENERATOR SET USERS

Thank you for purchasing this quality-built Aksa Natural Gas Generator. When operated and maintained
according to the instructions in the operator’s manual, your Aksa generator will provide many years of

dependable service.

This manual is designed and developed to make you familiar with the generating system. Please read the fol-

lowing instructions carefully before starting to use your machine.

This manual contains safety information to make you aware of the hazards and risks associated with genera-

tor systems and how to avoid them.

Never operate, maintain or repair your generating set without taking general safety precautions.
The manufacturer reserves the right to change, alter or otherwise improve the system at any time without

prior notice.

AKS A oy
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I. INTRODUCTION

Aksa Generating set is designed to be commissioned,
when delivered, as soon as the necessary cooling wa-
ter, antifreeze, gas fuel, lubrication oil and fully charged
battery are provided. With its long years of experi-
ence, Aksa manufactures efficient; reliable and quality
generating set This user and maintenance manual is
prepared to assist the operator in operation and ma-
intenance of the generating set. Observing the advices
and rules in this manual will ensure that the generating
set operates in maximum performance and efficiency
for a long time.

- Care should be taken to perform more frequent ma-
intenance in dirty and dusty environments in orderto
keep the generating set in good working condition,

- Necessary adjustment and repairs should be made
only by authorized and qualified persons.

- Each generating set has a model and a serial number
indicated on a label on the base frame.This plate also
indicates the manufacturing date, voltage, current po-
wer in kVA, frequency, power factor and weight of the
generating set. These data are necessary in spare part
orders, for warranty validity and for service calls.

Attach unit to base-frame with suitable diameter ma-
sonry anchor bolts long enough to retain the unit.

' AKSA JENERATOR SANAYi A.S.
Riizgarhibahge Mah. Bizalp Gikmaz: No:10 Kavacik - Beykoz / Istanbul / Tiirkiye
P~ I\ @ | 72 Gain Merkei: 424 35301 call Center: 90 212 484 4530
4 4 E-mail: aksa@aksa.com.tr - www.aksa.com.tr

MODEL

PRIME PWR
PRINE G

PRIME A STANDBY A

DIMENSIONS FUEL TANK CAPACITY L
e

(€ &

180 9001 T8 180 8528-4
GENERATING SET 18014001 TSSO 8528-5

JHERATR SET 18045001 TS IS0 8528-13
ETK-025-15

The generating 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 per-
forming any procedure or operating technique, it is up
to the user to ensure that it is safe.

The generating set should only be operated by per-
sonnel who are authorized and trained.

Only people that have the right skills should be allowed
to operate, adjust, perform maintenance or repair on
Aksa Power Generation 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 mechanical
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 has the same qualifications as
both the operator and the mechanical technician. In
addition, the electrical technician may carry out elect-
rical 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 opera-
tors could lead to unsafe operating conditions. Take ne-
cessary 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
damage arising from the use of non-original parts and
for modifications, additions or conversions made wit-
hout the manufacturer's approval in writing,



2. GENERAL SAFETY PRECAUTIONS

2.l. GENERAL

[- The owner is responsible ‘for maintaining the unit
in a safe operating condition. Unit parts and accesso-
ries must be replaced if missing or unsuitable for safe
operation.

2- Operate the unit only for the intended purpose and
within its rated limits (pressure, temperature, speeds,
etc).

3- Gen-set and equipment shall be kept clean, i.e. as
free as possible from oil, dust or other deposits.

4- To prevent an increase in working temperature,
inspect and clean heat transfer surfaces (cooler fins,
intercoolers, water jackets, etc.) regularly.

5-Take precautions against fire. Handle gas fuel, oil and
anti-freeze with care because they are inflammable
substances. Do not smoke or approach with naked
flame when handling such substances. Keep a fire-ex-
tinguisher in the vicinity.

WARNING

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

| Failure to follow the instructions, procedures, and sa-
fety precautions in this manual may increase the possi-
bility of accedents 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.

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

2.2. HANDLING
The following safety precautions should be noted:

WARNING

| Make electrical connections in compliance with relevant
Electrical Codes; Standards or other requirements. This inc-
ludes requirements for grounding and ground/earth faults.

I Engine exhaust emissions are hazardous to personnel.The
engine exhaust for all indoor generating sets must be piped
outdoors via leak-free piping in compliance with relevant
Codes, Standards and other requirements. Ensure that hot
exhaust silencers and piping are clear of combustible ma-
terial and are guarded for personnel protection per safety
requirements. Ensure that furmes from the exhaust outlet
will not be a hazard

! Never lift the generating set by attaching to the engine
or atternator lifting lugs, instead use the lifting points on the
base flame or canopy.

I Ensure that the lifting rigging and suppor-
ting structure is in good condition and has a
capacity suitable for the load.

| Keep all personnel away from the genera-

ting set when it is suspended.

2.3. Fire and Explosion
Warning
* Natural Gas is extremely flammable and explosive.
* Fire or explosion can cause severe burns or death.
* Install the gas fuel supply system according to appli-
cable fuel-gas codes.
* Before placing the generator into service,
the fuel system lines must be properly pur-
ged and leak tested.
* After the generator is installed, you should
inspect the gas fuel system pe-
riodically.
* NO leakage is permitted.
* DO NOT operate engine if smell of
fuel is present or other explosive conditions exist.
* DO NOT smoke around the generator.Wipe up any
oil spills immediately. Ensure that no combustible ma-
terials are left in the generator compartment Keep the
area near the generator clean and free of debris.
However, safety dictates that fully 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 oil, battery electrolyte or coolant occur,
they should be cleaned up immediately.



I Do not smoke or allow sparks, flames or other sour-
ces of ignition around gas line or batteries.

I 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).

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 mecha-
nical hazards when working around the generating set

WARNING

! Do not attempt to operate the generating set with
the safety guards removed. While the generating set
is running do not attempt to reach under or around
the guards to do maintenance or for any other reason.
| Keep hands; arms, long hair, loose clothing and jewelry
away from pulleys, belts and other moving parts.

%

I'If equipped keep access doors on enclosures closed

Attention: Some moving parts
cannot be seen clearly when the

set is running.

and locked when not required to be open.

I Avoid contact with hot oil, hot coolant hot surfaces
and sharp edges and corners.

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

I Do not remove the radiator filler cap until the coolant
has cooled.

Then loosen the cap slowly to relieve any excess pres-
sure before removing.

2.5. Chemical

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 oil, coolant lubricants or
battery electrolyte. If swallowed,

seek medical treatment immediately.

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

'Wear an acid resistant apron and lace shield or gogg-
les when servicing the battery. If electrolyte is spilled on
skin or clothing flush immediately with large quantities
of water.

2.6. Noise
Generating sets that are not equ-
ipped with sound attenuating enc-

losures can produce noise levels in
excess of 105 dB(A). Prolonged ex-
posure to noise levels above 85 dB(A) is hazardous
to hearing.

WARNING
Ear protection must be worn when
operating or working around an op-

erating generating set.

2.7.Electrical

Effective and safe operation of electrical equipment,
it is only ensured by the correct placement, use and
maintenance of equipment.

WARNING

I 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 generator set is effectively earthed/
grounded in accordance with all relevant regulations
before starting.

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.

I Do not touch electrically energized parts of the
generating set and/or interconnecting cables or con-
ductors with any part of the body or with any non
insulated 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 se-
curely 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.
| 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 dean
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 turned off.

I 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, moving the
victim away from conductor, prefer-

ably using insulated material such as
dry wood.

I'If victim is breathing, turn the victim into the recov-
ery position described below. If victim is unconscious,
perform 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 e"%
lips around the victim’s lips. #

* Blow slowly into the mouth watch-

ing for the chest to rise.

* Let the chest fall completely.

Give breaths at a rate of |0 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 10 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 compression as
follows:

* Place heel of hand 2 fingers breadth above ribcage/
breastbone junction.

* Place other hand on top and interlock fingers,

* Keeping arms straight, press down v
4-5 cm at a rate of |5 times per min- : é S |
ute. & .

* Repeat cycle (2 breaths and 15 "
compressions) until medical helps takes over.
* If condition improves, confirm

pulse and continue with breaths.
Check for pulse
ANy

after every 10 breaths.
* When breathing restarts, place the

victim into the recovery position described 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 forwards or back-

wards.
» 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. Generating Set Description and Identification



Natural gas generators are independent units for the
production of electric power basically; they comprise
a constant voltage synchronous driven by a gas 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

The sets for use on land can be

* stationary sets (fixed installation),

These 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;
* natural gas engine

* synchronous generator

* coupling

* metal sub-base with vibration isolators

* starter batteries

* instrument panel

* exhaust gas silencer.

Aksa Generating 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 atypical generating set. However, every set
will be slightly different due to the size and configu-
ration of the major components. This section briefly
describes the parts of the generating set. Further in-
formation is provided in later sections of this manual.

Each generating set is provided with a Rating Label

(item 1) generally fixed to the base frame. This label
contains the information needed to identify the gener-
ating set and its operating characteristics. This informa-
tion includes the model number, serial number, output
characteristics such as voltage and frequency, output
rating in KVA and kW, product date and weight.

The model and serial numbers uniquely identify the
generating set and are needed when ordering spare
parts or obtaining service or warranty work for the set
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 50 Hz 230/220 V. in line-
to-neutral mode and 400/380 V in line-to-line mode.

3.2. Generating Set Main Parts
Figure 3.1.Typical Engine Generator Set

No Description

Aksa Generating Set Rating Label
Natural Gas Engine

Air Filter

Radiator

Alternator

Terminal Box

Base Frame

0 N o U AN —

Control Panel



3.3. Natural Gas Engine

The natural gas engine powering the generating set
(item 2) has been chosen for Its reliability and the fact
that it has been specifically designed for powering gen-
erating sets. The engne is of the heavy duty industrial
type with 4 stroke and is fitted with all accessories to
provide a reliable power supply. These accessories in-
clude, among others, a cartridge type dry air filtter (item
3) and an electronic engine speed governor. The en-
gine 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 ther-
mally loaded flame plate is efficiently water cooled. The
crankshaft is forged in one piece in a high tensile steel.

Lubrication: forced lubrication via gear pump, special
paper cartridge -type filters, lubricant cooling via heat
exchanger on most versions.

3.4. Engine Electrical System

The engine electrical system is 24 VDC negative
ground/earth. This system includes an electric engine
starter, a battery and a battery charging alternator.
For 24 volts electrical system two batteries are given.
Other types of batteries may be fitted If they were
specified.

3.5. Cooling System

The engine cooling system is water cooled. The water
cooled system is comprised of a radiator (item 4) a
pusher fen 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 dass H insulation.

The output electrical power is normally produced by a
screen protected and drip-proof, self-exciting, self reg-
ulating, brushless afternator. (ftem 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

Engine and alternator are firmly joined by a coupling
cone that guarantees the proper assembly coaxiality
Mono-support machines are aiso used a special flexible
disk is used in place of a flexible coupling.

3.8. Base frame
The engine and alternator are coupled together and
mounted on a heavy duty steel base-frame (ltem 7).

3.9. Vibration Isolation

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

3.10. Silencer and Exhaust System

Exhaust gases from the turbocharger are discharged
toward atmosphere through a silencer. These should
be vented as high as possible, and must be prevented
from re-entering the engine via the charge air intake, or
polluting the radiator fins.

[t is important to note that the turbocharger nozzles
must be always free of loads. Stainless steel exhaust
compensator(s) is delivered with generator set. Ex-
haust lines of different engines shall not be mixed in
a common stack, but routed separately in individual
ducts, enclosed in a chimney.

Suitable material is carbon steel sheet, and recom-
mended calculation temperature is 475°C. Rain and
condensate permanent draining shall be provided to
prevent water entering the silencer and the engine.
An exhaust silencer is provided loose for installation
with the generating set. The silencer and exhaust sys-
tem reduce the noise emission from the engine and
can direct exhaust system reduce the noise emission
from engine and can direct exhaust gases to safe out-
lets. The exhaust silencer is made of a carbon steel re-
ceiver containing sound attenuator and wave de-phas-
ing system made of perforated steel sheet and heavy
rock wool. It is asbestos-free. The exhaust silencer is
delivered in two configurations with an industrial atten-
uation and residential attenuation.



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 possi-
ble malfunctions. Section | | of this manual provides
detailed information on these systems and will aid in
identification of the control system fitted on the gen-
erating set.

4. ELECTRIC STARTING SYSTEMS

Electric starting systems are generally used on all gen-
sets.

The power source for electric starting systems is a
24VDC battery system. Control of starting is via a start
solenoid which is controlled by the gen-set control
system.

4.1. Battery Systems
Battery type is lead acid. Lead acid batteries are gener-
ally used, being the least expensive.

4.2. Maintenance Batteries

Warning

* Do not smoke or allow sparks, flames or other
sources of ignition around batteries. Hydrogen gas
generated 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 charging is carried out in
a well ventilated area.

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

4.3. 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.

4.4. 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.

4.5. 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.

4.6. Starting Aids

[t is customary to maintain coolant temperatures above
40°C min. to promote quick starting on an emergency
generating set and to take the load. Thermostatical-
ly controlled immersion 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
generating 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 aggress
lighting, building ventilators, elevators and fire pumps,
may depend on the generator set.



5.1.Fire Protection

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 a one hour fire resistance rating. Generator room
construction will have to have a two hour fire resis-
tance 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.

General

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

* Fuel lines must be adequately secured and free of
leaks. Fuel connection at the engine should be made
with an approved flexible line.

* 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 turbo-charged engine.

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 wring 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 trunking for electric cables and
water lines.

* Do not run AC and DC cables in the same looms
or trunking

* Always ensure that bonding and equipment earthing
are correctly done. All metallic parts that could be-
come energised 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.

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

* Always follow all applicable state and local electrical
codes. Have all electrical installations performed by a
qualified licensed electrician.

High voltage sets work differently to low voltage ones.
Special equipment and training is required to work
around high voltage equipment. Operation and main-
tenance 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

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, pressure cap while the en-
gine is running. Allow the generator set to cool and
bleed the system pressure first.

6.WATER TREATMENT

6.1. General

The engine cooling system is subject to rust and cavita-
tion attacks. To minimize the severity of this condition
an anti-corrosive agent can be added to totally clean
and limpid coolant water.

An antifreeze solution is also required to prevent
freezing of the coolant in the cold weather.

6.2. Engine Coolant

Water for coolant should be clean and free from any
corrosive chemicals such as chlorides, sulphates and
acids. It should be kept slightly alkaline with a pH value
in the range 8,5 to 10,5.

Generally, any water which is suitable for drinking can
be used, with treatment as described below.

Protection against corrosion

Supplemental Coolant Additive is required to protect
the cooling system from fouling, solder blooming and
general corrosion.

The use of antifreeze is also recommended as DCA4
concentrations are dependent upon the presence of
antifreeze. Antifreeze also interacts with DCA4 to pro-
vide greater corrosion and cavitation protection.

Procedure for Treating Coolant
I. Add the required amount of water to mixing con-
tainer and dissolve in the required quantity of DCA4

2. Add the required amount of antifreeze, if used, to
the water solution and mix thoroughly.
3. Add the coolant to the cooling system

Cold Weather Protection

Antifreeze must be added to the coolant where there
is any possibility of freezing to protect the engine from
damage due to coolant freezing.

The engine cooling water can be used diluting it with
antifreezing solution 40% and the additive for rust pre-
vention (DCA4) 3 ~ 5 %. The dosage of DCA4 must
be increased to higher concentration if antifreeze is
not added to the coolant A low - silicate antifreeze is
recommended.

The density of antifreezing solution and additive for
rust prevention is able to be confirmed by the cooling
water test kit

* Amount of Anti-freeze in winter

Ambient Cooling water | Anti-freeze
Temperature (°C) (%) (%)
Over- 10 85 I5
-10 80 20
-15 73 27
-20 67 33
-25 60 40
-30 56 44
-40 50 50

7. 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.

7.1. 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.

7.2. Lubrication Oil Recommendations for Doosan

Engines

* The following oils are also recommended
SAE API No.
I5W40 | above CD or CE

Sulfated ash content

Bellow 0.5 %

Recommend oil: TOTAL LMG-405
Mobil Delvac super GEO I5W40



Engine Oil Capacity
Engine model In oil pan Totoal
Max. | Min. (liter)
(liter) | (liter)
GEO8T!I 23 |7 25
GEI2TI 30 24 33
GVIS8TI 28 26 31
GVI8OTI 35 28 38
GV222T1 40 33 43

* Engine oil should be changed at the specified inter-
vals. Oil in the oil filtter cartridge should be changed
simultaneously.

First oil change After 50hours operating
GEO8T!I
) GEI2TI

Engine
GVI58TI Every 200 hours

Model
GVI8OTI
GV222TI

Engine oil viscosity - ambient temperature

SAE 5W - 30
. B
SAE 10W-30

20°C 0
(68°F) (1

Ambient 7T -
(+32°F) 46 (122°F)

PR S
[ 1
[ 1

SAE 20 W - 50

Temperatur

Fig.7.1. Recommended SAE Qil Viscosity Grades v.s.

Ambient Temperatures



Generating Set, 50 Hz, 400 V c > c > Oil Specifications
g8 | £%
Standby Doosan S S S & | Not; Lubricating oil viscosity level will be chosen
Model Power Engine from Figure 7.1 according to the ambient
kVA Model Liter Liter temperature

ADG 158 158 GEO8T!I 144 25

ADG 210 210 GEI2TI 147 33 APl CH
ADG 274 274 GV 58Tl 192 31 API Cl-4
ADG 350 350 GV180TI 238 38 APl CF-4
ADG 428 428 GV222TI 270 43

Table 7.1. Coolant lubricating oil capacities and lubricating oil specifications.

8. 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 gene-
rating set before removing any fault, if any.

» Take out foreign materials such as keys, tools, cleaning
wool, papers etc. on the engine and the alternator.

* Never operate the generator in a humid atmosphe-
re. Excessive moisture causes worsening of the gene-
rator insulation.

* Never operate the generator in excess of its limits as
indicated in the technical specifications and avoid long
no-load sequences.

» Check the lubrication 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 lover than the water filling neck.

* Engine cooling water must include antifreeze accor-
ding 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 se-
paration. Never fill the cells with tap water, acid water
or acid.

*» Check generator case grounding. When the genera-
tor is installed in a moist place or on a highly conduc-
tive material such as plate iron or steel work, be sure
to connect a grounding conductor to the grounding
terminal provided near the output terminal block and
bury the conductor deep in the ground securely (at
a depth of 50 cm or more from the ground surface).

* Check bolts and nuts for looseness and tighten them
* Check electrical wiring for disconnection, short and/
or terminal looseness.

* Check if the circuit breaker outlet switch is in OFF
position.

* Make sure that the emergency stop button is not

pressed.

9. GENERATING SET CONTROL SYSTEMS

To control and monitor the generating set, an electro-
nic control system has been used.

P 732 control system is fitted the generating sets.
Control panel provides a means of starting and stop-
ping the generating set, monitoring its operation and
output and automatically shutting down the set in the
event of critical condition arising such as low oil pres-
sure or high engine temperature.



9.1. Control Panel
Control, supervision and protection panels are moun-
ted on the generator base frame.

9.1.1. Control System P 732
The control panel is equipped as follows:

Equipments:

- Control with DSE, model 7320 module
- Static battery charger

- Emergency stop push button.

Control Module DSE 7320 Features

* The module monitors a mains supply and controls a
standby generating set with automatic transfer switch
* Module indicates operational status and fault conditi-
ons 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 Et-
hernet and SMS messaging

* Event logging (50) showing date and time

* 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 na-
vigations buttons

Instruments via LCD display Engine
* Oil pressure (PSI & Bar)

* Temperature (°C & °F)

* Speed RPM

* Run time

* Maintenance due

* Battery volts

Generator
* Volts (L-L / L-N)

12

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

* kW

» Cos cp

* kVA, kVAr

* kWh, kVAh, kVArh
* Phase sequence

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

Protections

Warning

- Charge failure

- Battery under voltage
- Fail to stop

- Low fuel level (opt.)
- kW over load

- Negative phase sequence

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

- Low coolant level
- Over/Under speed

- Under/over generator frequency
- Under/over generator voltage

- High engine temperature
- Oil pressure sensor open
- Phase rotatio

Electrical trip
- Earth fault
- kW over load



- Generator over current
- Negative phase sequence

LED indication

- Mains available

- Mains on load

- Generator available
- Generator on load

9.1.2. Static Battery Trickle Charger

This charger is designed to ensure that the starter bat-
teries maintain their charge even if the generating set is
not operated for long periods.

As an option, a battery charger ammeter may be fitted
to the control panel in order for the operator to mo-
nitor the functioning of the battery charger.

9.2. Control System Options
A large variety of options may be fitted to customize
the control system to a specific installation.

9.2.1. Heaters

Alternator anti-condensation heaters may be fitted to
the alternator stator winding to keep them dry in hu-
mid conditions.

Panel anti-condensation heaters may be fitted in the
control panel to keep moisture levels down.

9.2.2. Speed/Voltage Control

Two controls may be fitted to adjust the speed or vol-
tage of the generating set: Speed Adjust Potentiometer,
and Voltage Adjust Potentiometer. Speed adjust poten-
tiometer uses electronic governor control system.

10. GENERAL PRECAUTIONS AND CONTROLS
WHICH MUST BE DONE AFTER STARTING UP
THE GENERATING SET

* Whenever an abnormal conditions arises, e.g. exces-
sive vibration, noise, odour; etc,, switch the circuit bre-
akers to OFF and stop the engine. Correct the faulty
condition before restarting

* Never touch the power terminals during operation
of the machine.

* Check if the exhaust system has any leakage.

* Check for leakage of oil or cooling water.

* 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. Check
that the frequency is 50 Hz on generating sets with
electronic governors.

* If an engine block water heater is not available, run
the generating set at no-load for 8 minutes and when
the engine warm than apply on load (for manual mo-
dels) Apply load to the generating set as follows:

* 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 5 minutes and then stop.

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

* Running the generator at low load for long periods
will reduce the lifetime of the engine.

I 1. GENERATING SET MAINTENANCE

A good maintenance program is the key to long gene-
rating 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 generating
set should be kept clean. Do not permit liquids such
as oil film to accumulate on any internal or external
surfaces.Wipe down surfaces using an aqueous indust-
rial cleaner.

I 1.1. 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 ope-
rations in addition to the ones specified. Keep a record
of hourly intervals and services performed.

Important: Recommended service intervals are for
normal operating conditions. Service MORE OFTEN
if engine is operated under adverse conditions. Neg-
lecting maintenance can result in failures or perma-
nent damage to the engine.

Use correct fuels, Lubricants and coolant.

Run the engine regularly, e.g. once a week, until it is
warmed up.

A. Daily

Check

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

* For, Oil, Water and Fuel leaks.

* For, Coolant level, Oil level

* Battery charge level

* Operation of coolant heater

* Inspect the engine fan blades

* Inspect the drive belt

B.Weekly
Repeat Daily
Check

Fuel System
* Fuel lines and connections

Cooling System

* Adequate fresh air to engine

* Hose and connections

* Battery charging alternator belts
* Inspect the engine fan blades

* Inspect the fan belt

Lubricating System
* Oil level

* Tighten connections

Exhaust System

* Exhaust leaks
* Tighten connections

Generator

* Vent screens

* Tighten covers

» Output voltage and frequency

Transfer Switch

* Operation under load

* No unusual sounds

* Terminals and connections normal colour
* Doors closed securely

* The following maintenance details should be execu-
ted thoroughly at regular intervals.



©: Chack & adjust = Replace

Every Every Every Every Every
Inspection Item Daily Remark
50 hours | 200 hours | 750 hours | 1500 hours | 3000 hours
Check for leakage (hoses, clamp) °
Cooling Chack the water level °
System | Adjust the v-belt tension o
Change the coolant water o | year
Chack for leakage °
oil Chack the oil level gauge °
System . . every
Change the lubricating oil | st 200 hours
; . . every
Replace the oil filter cartridge | st 200 hours
Check the leakage for intercooler (hoses, clamp) | © .
Intake & Check the air cleaner indicator °
Exhaust
System Clean the air cleaner element and/or repair clean .
Clean the exhaust system °
Check the leakage fuel line °
Check the fuel mixer ° | year
Fuel
Check the throttle body ° | year
System
Check the speed controller ° | year
Check the gas pressure regulator ° | year
Check the state of ignition timing When necessary
Check the spark plug .
Ignition o
Check the ignition cable ° * | year
System
Check the ignition coil ° | year
Check the sensors (ignition or timing) °
Check the state of exhaust gas °
Check the exhaust gas pressure When necessary
Engine ]
Check the battery charging °
Adjust
Check the compression pressure When necessary
Adjust Intake/Exhaust valve clearance ° | st

Engine maintenance
Refer to the engine’s operator manual for full maintenance, including instructions for changing the oil and cooling
water and replacing the oil and air filters.

I5



12. ENGINE TROUBLESHOOTING

Condition

Causes

Remedies

) Starting difficult
(I Compression pressure

* Valve's poor shut, stem
* Valve spring damage
* Cylinder head gasket’s leak

Reair or replace
Replace valve spring
Replace gasket

3) Engine output insufficient
(1) Continuous output
insufficient

* Cylinder head gasket’s leak

* Wear; stick, damage of piston ring
* Ignition timing incorrect

» Damage of spark plug & ignition
* Air suction amount insufficient

* Turbocharger poor

* Wear of piston, piston ring or liner Adjust
2) Idle operation abnormal * Ignition timing incorrect Adjust
* Valve clearance incorrect Adjust
* Valve tigtness poor Repair

Replace gasket

Replace piston ring

Adjust

Adjust or replace

Clean or replace air cleaner
Repair or replace

(2) Output insufficient
when in acceleration

» Compression pressure insufficient

* Ignition timing incorrect

» Damage of spark plug & ignition coil
* Air intake amount insufficient

Disassemble engine

Adjust

Repair or replace

Clean or replace air cleaner

4) Overheating

* Engine oil insufficient or poor

* Cooling water insufficient

* Fan belt loosened, worn, damaged

* Cooling water pump’s function
lowered

* Thermostat operation poor

* Valve clearance incorrect

* Exhaust system’s resistance increased

Replenish or replace
Replenish or replace
Adjust or replace
Repair or replace

Replace
Adjust
Clean or replace

13.ALTERNATOR DESCRIPTION
13.1. General

pressed into the frame and pinned into position.

The alternator fitted on the generating set is of the
brushless self-excitation type which eliminates the ma-
intenance associated with slip rings and brushes. The
control system, consist of an automatic voltage regula-
tor, protective circuits.

13.2. 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 extre-
mely rigid core to withstand vibration and load impul-
ses. The complete wound stator is, after impregnation,

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

13 3. Operation

The electrical power produced by the generating set
is derived from a closed loop system consisting prin-
cipally of the exciter rotor the man revolving field and



the automatic voltage regulator (see Figure 13.1) The
process begins when the engine starts to rotate the in-
ternal components of the alternator. The residual mag-
netism in the main rotor produces a small alternating
voltage (AQ in the main stator. The automatic voltage
regulator rectifies this voltage (converts it to DC) and
applies it to the exciter stator.

This DC arrent to the exciter stator creates a magnetic
field which in turn, 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 system
indudng an even higher DC voltage back at the main
rotor:This cycle continuous to build up the voltage unit.
[t approaches the proper output level of the genera-
ting set. At this point the automatic voltage regulator
begins to limit the voltage being passed to the exciter
stator which, in turn, limits the overall power output of
the alternator.

This build-up process takes place in less than one se-
cond.

13.4. Automatic Voltage Regulator

The Automatic Voltage Regulator (AVR) maintains a no
load to fiil load steady state voltage to tight tolerances.
The AVR has a volt/herz characteristic which proporti-
onally reduces the regulated voltage at reduced.

Set Reference
Sensing Output
AVR.
Power From
Aux. wdg.
Exciter
Main Stator Field
Stator)
Exciter
Main Field (Rotor) K Rator
Rotating [ (Arma
Mechanical Diodes | ture)

Rotational
Power Input

I

Figure, 13,1. Meccalte alternator; operating principles
block schematic diagram
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14. VENTS AND DUCTS

I. For indoor installations, locate vents so incoming air
passes through the immediate area of the installation
before exhausting. Install the air outlet higher than the
air inlet to allow for convection air movement.

2. Size the vents and ducts so they are large enough to
allow the required flow rate of air

3.Wind will restrict free airflow if it blows directly into
the air outlet vent. Locate the outlet vent so the effects
of wind are eliminated, or if the outlet vent cannot be
located as mentioned, install a wind barrier. See Figure 8

No.| : Prevailing Wind Away from Air Outlet Vent

No.2 : Prevailing Wind Towards Air Outlet Vent,
Wind Barrier Installed

R

Fig.12.1. Wind Barrier

NOTICE

The "free area” of ducts must be as large as the exposed
area of the radiator. Refer to the generator set Specifi-
cation Sheet for the airflow requirements and allowed
airflow restriction.



I5.MECCALTE ALTERNATOR TROUBLESHOOTING

Symptom

Corrective Action

Possible Cause

Alternator does not excite

Blown fuse
Insufficient residual voltage
No residual voltage

Replace fuse

Increase speed by |5 %.

For an instant apply on the (+)
and (-) terminals of the electronic
regulator a 12V battery with 30
ohm 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

Voltage potentiometer out of
setting Invention of protection.
Winding failure

Reset voltage Check engine speed
Check windings

High voltage at no load

Voltage potentiometer out of
setting
Failed regulator

Reset voltage potentiometer Subs-
titute regulator

Lower than rated voltage at load

Voltage potentiometer out of
setting

Intervention by protection
Failed regulator Rotating bridge
failure

Reset voltage potentiometer Cur-
rent 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

Voltage potentiometer out of
setting
Failed regulator

Reset voltage potentiometer Subs-
titute regulator

Unstable voltage

Speed variation in engine Regula-
tor out of setting

Check regularity of rotation
Regulate stability of regulator by
acting on stability potentiometer.

16. STORAGE OF THE GENERATOR

16.1. Storage

- Store the generator in a dry, frost -free room which
is well ventilated.

- Run the engine regularly, e.g. once a week, until it
is warmed up. If this is impossible, extra precautions
must be taken:

- Consult the engine’s operator manual.

- Remove the battery. Store it in a dry, frost-free room.
Keep the battery clean and its terminals lightly covered
with petroleum jelly. Recharge the battery regularly.

- Clean the generator and protect all electrical compo-
nents against moisture.

- Stick sheets of VCI paper with adhesive tape on the
bodywork to close off all openings.

-Wrap the generator, except the bottom, with a plastic
bag. If possible use space heaters to keep the windings
dry.

16.2. Preparing for Operation After Storage
Before operating the generator again, remove the
wrapping,VCl paper and check the generator thoro



ughly (go through the checklist 8. Before starting”).

- Consult the engine’s operator manual.

- Check that the insulation resistance of the generator
exceeds 5 MQ

- Reinstall and connect the battery, if necessary after
being recharged.

- Submit the generator to a test run.

GENERAL PRECAUTIONS ABOUT WARRANTY
DEAR AKSA GENERATING SET OPERATOR, PLEA-
SE TAKE CARE TO THE FOLLOWING ORDER TO
PREVENT THE GENERATING SET WARRANTY TO
BECOME INVALID BEFORE THE TERMINATION OF
THE WARRANTY PERIOD AND TO ENSURE TRO-
UBLE-FREE OPERATION OF THE GENERATING
SETWITH A LONG LIFE!

* MAINTENANCE AND REPAIRWORKSWILL NOT
BE COVERED BY THE WARRANTY CERTIFICATE,
INVOICE OR DELIVERY CERTIFICATE OF THE GE-
NERATING SET IS SUBMITTED.

* THE WARRANTY OF THE GENERATING SET
WILL BECOME INVALIDE IN CASE OF ANY INTER-
VENTION OF ANY PERSON OTHER THAN AUT-
HORIZED AKSA SERVICES OR BY PRIORWRITTEN
APPROVAL FROM AKSA POWER GENERATION
ONTHE GENERATING SET FOR ANY REASON.

+ CONTROL AND MAINTENANCE WORKS IN-
DICATED IN THE PERIODICAL MAINTENANCE
SCHEDULE AND THE OPERATING MANUAL
MUST BE CARRIED OUT COMPLETELY AND TI-
MELY THE FAILURES DUE TO INCOMPLATE OR
UNTIMELY MAINTENANCE ARE NOT COVERED
BY THE WARRANTY.

* GENERATING SET SHOULD BE MOUNTED AS
INDICATED IN THE OPERATING MANUAL OT-
HERWISE, THE PROBLEMS WHICH ARE LIKELY TO
OCCUR WILL NOT BE COVERED BY THE WAR-
RANTY.

* THE OIL TYPE INDICATED IN THE OPERATING
MANUAL SHOULD BE USED IN THE ENGINE OT-
HERWISE, THE FAILURES WHICH ARE LIKELY TO
OCCUR WILL NOT BE COVERED BY THE WAR-
RANTY.

* BATTERIES WILL NOT BE COVERED BY THE
WARRANTY IF THEY ARE SUBJECTED TO BREA-

KAGE, EXCESSIVE ACID FILL OR HARDNING BY
LEAVING UNCHARGED.

* GENERATING SETS, NEVER START OR STOPTHE
ENGINE WHEN THE GENERATING SET IS UNDER
LOAD. ENGINE SHOULD BE STARTED AND STOP-
PED AFTER LOAD IS DISCONNECTED AND THE
GENERATING SET IS AT IDLE CONDITION. OT-
HERWISE, THE VALVES CAN BE SEIZED, THE VOL-
TAGE REGULATOR, TRANSFORMER AND DIODES
CAN BE BROKEN DOWN. THESE CONDITIONS
ARE NOT COVERED WARRANTY.

+ OUR COMPANY DOES NOT TAKE THE RES-
PONSIBILITY OF THE DAMAGES ON THE MAINS
SUPPLY CONTACTOR OF THE AUTOMATIC GE-
NERATING SETS DUE TO OVERCURRENT, LOW
OR HIGH VOLTAGE.

* NEVER REMOVE THE BATTERY TERMINALS WHI-
LE THE GENERATING SET IS IN USE. EVEN A MO-
MENT OF DISCONNECTION CAN CAUSE A DA-
MAGE ONTHE ELECTRONIC CLOSING RELAY OF
THE CHARGE ALTERNATOR THESE CONDITION
ARE NOT COVERED BY THE WARRANTY.

» FAILURES DUETO OVERLOAD AND UNBALAN-
CED LOAD IN EXCESS OF THE GENERATING SET
POWER (SUCH AS ALTERNATOR AND CONTAC-
TOR FAILURES) ARE NOT COVERED BY THE WAR-
RANTY.

* WHENTHE MANUAL GENERATING SET IS STAR-
TED URIT 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 CO-
OLING FOR 10 MINUTES BEFORE STOPPING. OT-
HERWISE PROBLEMS WHICH ARE LIKELY TO OC-
CURWILL NOT BE COVERED BY THE WARRANTY
* WARRANTY PERIOD IS | YEAR BEGINNING
FROM THE PURCHASE DATE.

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 exa-
mination, is found to be defective under normal use
and service. This warranty will not cover the following
repairs and equipment:

* Normal Wear: Power Equipment and engines, 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, overlo-
ading, 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, o-rings, filters, fuses, or spark plugs, etc., or da-
mage or malfunctions resulting from accidents, abuse,
modifications, alterations, or improper servicing or fre-
ezing or chemical deterioration. Accessory parts are
excluded from the product warranty. This warranty
excludes failures due to acts of God and other force
majeure events beyond the manufacturers control.
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AKSA JENERATOR YETKILI SERViIS 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

BAGCILAR

EVREN MAH. KOCMAN CAD. EMRE SOK. NO:1/2 GUNESLI-BAGCILAR/ISTANBUL
444 4 630 + aksa@aksa.com.tr

KAGITHANE

GCAGLAYAN MAH. KAGITHANE CAD. NO:93/A KAGITHANE
444 4 630 * aksa@aksa.com.tr

KARAKOY

NECATIBEY CAD NO.74 KARAKOY / ISTANBUL
444 4 630 + aksa@aksa.com.tr
DOLAPDERE SAN. SiT. 13.ADA NO:9 IKITELLI
444 4 630 + aksa@aksa.com.tr

ISTANBUL ANADOLU YAKASI

AYDINEVLER ASIK VEYSEL SOK. AK PLAZA NO:24 KUCUKYALI/MALTEPE
444 4 630 + aksa@aksa.com.tr

ISTANBUL DIS$I SERVIS NOKTALARI

ANKARA
CETINEMEC BLV.1065.CAD 1309 SOK NO:7 A/BLOK CANKAYA
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

DENIZLIi
ZAFER MAH. NO:56 GUMUSLER
444 4 630 * aksa@aksa.com.tr

DiYARBAKIR
MEZOPOTAMYA MAH. MAHABAD BULVARI EYYUP ANDAN
CITY NO 79/A KAYAPINAR
444 4 630 + aksa@aksa.com.tr

ESKISEHIR
71 EVLER MAH. ALIZE SOKAK. NO:30 ODUNPAZARI
444 4 630 + aksa@aksa.com.tr

GAZIANTEP
MUCAHITLER MAH.12 NOLU CD.GULEVLER SIT.A BLOK ALTI
NO:20 SEHITKAMIL
444 4 630 + aksa@aksa.com.tr

iZMiR
KAZIM DIRiK MAH. YENiYOL ANKARA CAD.
NO:75 BORNOVA
444 4 630 + aksa@aksa.com.tr

KOCAELI
ISTASYON MAH. (E-5 ESKIHISAR SAPAGI) 1456. SOK.
NO:20 GEBZE
444 4 630 + aksa@aksa.com.tr

KAYSERI
OSMAN KAVUNCU BULVARI NO:207/H MELIKGAZI
444 4 630 + aksa@aksa.com.tr

MUGLA - BODRUM
CUMHURIYET CAD. KIVILCIM i$ MERKEZi
A-BLOK NO:24 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
SABANOGLU MH. ATATURK BULVARI 1614. SK.
NO:14/1 TEKKEKOY
444 4 630 + aksa@aksa.com.tr

SANLIURFA
SATAKENT MAH. ATATURK BULVARI GOZDE EVLER SITESI
NO: 2 KARAKOPRU
444 4 630 + aksa@aksa.com.tr

TEKIRDAG
ALIPASA MAH. CETIN EMEC BULVARI HANIMELI APT.
NO: 60-66/D-C CORLU
444 4 630 + aksa@aksa.com.tr

TRABZON
YAVUZ SELIM BULVARI MANOLYA SITESi B-BLOK
NO: 467/A 61040
444 4 630 + aksa@aksa.com.tr



==

BRANCH OFFICES & WAREHOUSES

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) 770 761 12 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

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

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) s
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

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

371 Exchange Street

West Monroe, LA 71292
T:+1318 8558377

e-mail: sales@aksausa.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

UAE.

Power Generation FZE

Po Box:18167 Jebel Ali Free Zone
Warehouse No.RA08 / LCO7 Dubai / UAE
T:+97148809140

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
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JENERATOR

AKSA JENERATOR SANAYii A.S.

C€

DECLARATION OF CONFORMITY
AB - UYGUNLUK BEYANI

Uretici / Manufacturer : AKSA Jenerator San. A.S.

Adres / Adress : Riizgarl Bahge Mah. Ozalp Gikmazi No:10
Kavacik / Beykoz / Istanbul / Tiirkiye

Uriin Kodu Product Code(s) : ....eeurveeeeenn.. |

Uriin Agiklamasi : Otomatik Tip Kabinli Jeneratér

Production Description ~ : Automatic Generator with Canopy

Deklerasyon / Declaration

Aksa Jenerator 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/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 ENISO 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 yanmali 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 Bagisiklik 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 Karsi Bagisiklik
BS EN 61000-4-6: 2014 : Electromagnetic compatibiliity (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 : ibrahim YILDIRIM
Name of Authorized Representative

Unvan / Title : Global Uretim Direktérii / Global Production Director

imza / Signature WA%&«
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JENERATOR

AKSA JENERATOR SANAYii A.S.

C€

DECLARATION OF CONFORMITY
AB - UYGUNLUK BEYANI

Uretici / Manufacturer : AKSA Jenerator San. A.S.

Adres / Adress : Riizgarli Bahge Mah. Ozalp Gikmazi No:10
Kavacik / Beykoz / Istanbul / Tiirkiye

Uriin Kodu Product Code(s) : ....eeurveeeenn.. |

Uriin Agiklamasi : Otomatik Tip Acik Jeneratér

Production Description  : Automatic Generator with Out 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 Y6netmeligi
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 ENISO 3744:2010  : Akustik - Gurlltd 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 yanmali 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 Karsi 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 : ibrahim YILDIRIM
Name of Authorized Representative

Unvan / Title : Global Uretim Direktérii / Global Production Director

imza / Signature WA%&«
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GARANTI SARTLARI
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 _mm:n_m 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
memesi durumunda satic, tretici ve ithalatgi 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 Ticaret Bakanhgi Tiketicinin Korunmasi ve Piyasa Gézetimi Genel Mudirligine basvurab

Not: Servisin Miidahalesi surasinda misteri tarafindan bu belge veya fatura ibraz edilmek zorundadir.

GARANTi DISI DURUMLAR

Portatif jeneratdrlerin yetkili servis tarafindan devreye alinmasi zorunlu degildir. Satin alinan jeneratérlerin devreye alma islemleri AKSA Jeneratér yetkili servislerince yapilmali, misterinin
kendisi veya baska bir servise yaptinlmamalidir. Aksi durumda Jeneratdr 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 ticretini misteri karsilayacaktr.
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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