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Sayin Aksa Jeneratér Kullanicisy;

Oncelikle, Aksa Jenerator'ti sectiginiz icin tesekkiir ederiz.

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

Bu kitap jeneratoriin yerlesimi, calistinlmasi ve bakimi hakkinda genel
bilgiler vermektedir. Ayrica almis oldugunuz jeneratorle ilgili genel bilgiler,
tablolar ve semalarda verilmistir.

Genel emniyet tedbirlerini almadan jeneratdriintzi asla aglistirmayiniz,
bakim ve onarimini yapmayiniz.
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1. GIRIS

Aksa Jenerat6r; sogutma suyu ve antifrizi, gaz, yaglama
yagl, gaz hattinin jeneratore kadar getirilmesi ve sarjli
aklndn saglanmasi durumunda, gotirildigu yerde
hemen devreye verilecek sekilde dizayn edilmistir.
Uzun yillarin verdigi deneyim ile AKSA, verimli, glvenilir
ve kaliteli jeneratorler Uretir. Bu Kullanma ve Bakim
El Kitabl, kullanicinin jeneratori kolayca kullanmasi ve
bakimini yapmasina yardim amaciyla hazirlanmistir.
Bu kitapta verilen tavsiye ve kurallara uyulmasi halinde
jeneratoriiniiz uzun stre maksimum performans ve
verimde calisir.

1.1. Jenerator Etiketi ve Seri Numarasi

Her jenerator, sase Uzerine yapistiriimis etiket Gzerinde
gosterilen bir model ve seri numarasina sahiptir. Ayrica
bu etiket Gizerinde jeneratoriin imalat tarihi, jenerator
cikis gerilimi, akimi, kVA cinsinden gticd, frekansi, giic
faktorl ve agirhgr verilmistir.

Bu etiket bilgileri yedek parca siparisi, garantinin
islemesi veya servis saglanmasi icin gereklidir.

1.2. Motor Seri Numarasi

Motora volan tarafindan bakildigi zaman, motorun
sag tarafindaki stibap kapaginin tzerine bir kimlik
etiketi yapistinlmistir. (Motor seri numarasi ayrica; sol
tarafta silindir blogunun volana yakin kisminda
muahUrlidar.) Etiket; motor model numarasini
(6rnegin 4.3L, 5.7L vs.) ve motor Power Solutions,
Inc. ( PSI') tarafindan temin edilen diger GM Powertrain
motorlardan ayiran seri numarasini

icerir. Motor model ve seri numarasi; motor
konusunda bilgi almak istendigi ve/veya yedek parca
siparis edilecedi zaman gereklidir. Motor numarasi
mutlaka bir yere not edilmelidir.

2. GUVENLIK ONLEMLERI

2.1. Genel

Jenerator dogru kullanilmasi halinde tamamen
guvenli olacak sekilde dizayn edilmistir. Bununla birlikte
glvenlik sorumlulugu jeneratdérd kuran,
isleten ve bakimini yapan kisilere aittir. E§er belirtilen
glvenlik 6nlemleri uygulanmis ise kaza ihtimali ¢ok
azdir. Herhangi bir teknik operasyon veya islem
yapmadan 6nce gerekli emniyeti saglamak operasyon
veya islemi yapan kisiye aittir. Jeneratdr yalnizca
yetkili ve egitimli kisiler tarafindan calistirilabilir.

UYARILAR

I Jeneratdre bakim yapmadan veya jeneratoru

calistirmadan Once kitaptaki tim uyarilari okuyunuz

ve anlayiniz.

Bu kitaptaki prosedr, talimat ve gtivenlik dnlemlerine

uyulmamasi halinde kaza ve yaralanmalarin artmasi

muhtemeldir.
Bilinen emniyetsiz bir durumda jeneratéri asla
calistirmayiniz.

I EGer jeneratorde emniyetsiz bir durum var ise, tehlike

uyarisi koyunuz ve aklnidn negatif (-) kutbunun

baglantisini keserek bu olumsuz durum dizeltilene
kadar jeneratorin calismasini engelleyiniz.

Jeneratdre bakim veya temizlik yapmadan &nce

akinln negatif (-) kutbunun baglantisini kesiniz.

I Jeneratdr standartlara uygun sekilde kurulmali ve
calistirlmalidir.

I Herhangi bir parcayi tamir etmeye baslamadan veya
sokmeden once ilgili sistemin herhangi bir yerindeki
hava, su veya yagd basincinin dismesini saglaymniz.

I So6kuk yada yirtik elbiselerle jeneratére midahele
etmeyiniz, koruyucu goézlik ve elbise giyiniz.

I Motor calismissa ve blok suyu sicaksa, radyator
kapagini agmadan énce motorun sogumasini
bekleyiniz.

I Yag, antifriz ve koruyucu sivilarla derinizin uzun
sireyle temas etmesini Onleyiniz. Aksi halde
yaralanmalara neden olabilirsiniz.

I Jeneratdr mahalinde mutlaka cebri havalandirma

yapilmalidir.

Jeneratér mahaline (acik gruplarda) mutlaka gaz

algilayici cihaz takilmalidir.

I Gaz kacak alarm detektorl baglamadan asla
jeneratori calistirmayiniz.

I Dogal gaz havadan hafif oldugu icin gaz detektori
tavana, LPG havadan agir oldudu icin gaz
detektorl tabana yakin monte edilmelidir.



2.2. Yerlesim, Tasima ve Cekme

Bu kitap jeneratoriin yerlestirilmesi, tasinmasi ve
cekilmesi konularini da kapsamaktadir. Jeneratori
tasimadan, kaldirmadan, yerlestirmeden veya
romorklu jeneratori cekmeden énce bu bolimu
okuyunuz. Asagidaki emniyet tedbirlerini dikkate
aliniz.

UYARILAR
I Elektriksel baglantilari, ilgili
standartlara uygun sekilde
yapiniz. Bu standartlara
topraklama ve toprak hatalari
da dahildir .
Jeneratorler icin yapilan gaz
depolari ile gaz boru hatlari ile
ilgili kodlara, standartlara ve diger
sartlara uygun sekilde kuruldugundan emin
olunuz.
Motor egzoz gazlarinin solunmasi personel icin
tehlikelidir. Kapali mahallerde bulunan bitdn
jeneratorlerin egzoz gazlari ilgili standartlara
uygun sizdirmaz siyah borular ile disariya
atilmalidir. Sicak egzoz susturucusu ve egzoz
borulari yanabilecek maddelerin temasi ve
personelin dokunmasina karsi korunmalidir.
Jeneratorl, alternatdor ve motor kaldirma
halkalarini kullanarak kaldirmayiniz. Jeneratori
kaldirmak icin sasede bulunan kaldirma noktalarin
kullaniniz. Kabinli jeneratorlerde kabinin Ust
kisminda bulunan kaldirma noktalari da
kullanilabilir.
Kaldirma araclari ve destek yapilarinin saglam
ve jeneratorl tasiyabilecek kapasitede oldugundan
emin olunuz.
Jenerator kaldinldigi zaman, tim personel jene-
rator etrafindan uzak tutulmalidir.
Ozel olarak dizayn edilmedikce jeneratori tehlikeli
olarak siniflandirilan bir cevrede kurmayiniz ve
calistirmayiniz.

2.3. Yangin ve Patlama

Jeneratdrin bir pargasi olan gaz
tutusabilir ve patlayabilir. Bu
maddelerin depolanmasinda uygun

onlemlerin alinmasi, gaz kacak kontroll, yangin
ve patlama riskini azaltir. Ayrica BC ve ABC sinifi
yangin sondurdcdler el altinda bulundurulmali,
personel bunlarin nasil kullanilacagini bilmelidir.

UYARILAR

Jenerat6r odasini uygun sekilde havalandiriniz.
Jeneratér mahalinde mutlaka gaz kacak alarm
cihazi takilmali ve jeneratdér panosuna
baglanmalidir.

Jeneratdrl, jenerator odasl ve zeminini temiz
tutunuz. Yag, aku elektroliti veya sogutma
suyunun etrafa dokllmesi durumunda, dokdlen
yeri derhal temizleyiniz.

Yaniai sivilari motorun yakininda bulundurmayiniz.
Gaz hatlarinin etrafinda alev, kivilcim, sigara
icmek gibi yanmaya sebebiyet verebilecek olaylara
izin vermeyiniz.

AkU baglantisin yapmadan veya aki baglantisini
sokmeden 6nce akl sarj cihazinin beslemesini
kesiniz.

Ark olayindan kaginmak icin topraklanmis iletken
nesneleri terminaller gibi elektrige maruz kalan
bolgelerden uzak tutunuz. Kivilcam veya ark, gaz
tutusturabilir.

Motor calisiyor iken LPG tanklarini degistirmeyiniz
ve doldurmayiniz.

Gaz sisteminde yakit sizintisi varsa jeneratori

calistirmayiniz.

]
| Herhangi bir yangin l:;"
aninda personelin kolay ‘
cikisiicin acil cikis kapisi
olmalidir. M
2.4. Mekanik

e

Jenerator, hareketli
. D
parcalardan korunmak icin )

muhafazalariyla birlikte
dizayn edilmistir. Buna A
ragmen jenerator

(7

[

mabhallinde calisirken diger mekanik tehlikelerden
personeli ve cihazlar korumak icin dnlem alinmalidir.

UYARILAR

Emniyet muhafazalari

citkariimis halde o
jeneratori calistirmayiniz. ~ -
Jenerator calisiyorken g x

bakim yapmak veya
baska bir sebepten dolay

emniyet muhafa-zasinin
yanina veya altina
ulasmaya calismayiniz.
El, kol, uzun saclar,

sarkan bol elbise parcalari Sscchoccies e

ve takilari hareketli

parcalardan uzak
tutunuz.
Dikkat: Bazi hareketli parcalar acik bir sekilde
gorulmemektedir.
I Jeneratdr odasi var ise kapisini kapali ve kilitli
tutunuz.
I Sicak sogutma suyu, sicak egzoz dumani, sicak
ylzeyler ve keskin koselere temastan kagininiz.
I Jenerat6r mahallinde calisirken eldiven, sapka,
g6zlik ve koruyucu elbise giyiniz.
I Sogutma suyu soguyana kadar radyatér dolum
kapagini agmayiniz. Radyator kapagini tamamen
acmadan 6nce ylksek buhar basincinin azalmasi
icin kapagi yavas yavas gevsetiniz.



2.5. Kimyasal

Jeneratorde kullanilan yaglar,
yakitlar, sogutma sulari ve aki
elektrolitleri endUstriyel tiptir.
Uygun kullaniimazlarsa personele
zarar verebilirler.

UYARILAR

I Yagi, sogutma suyunu ve aki elektrolitini deri ile
temas ettirmeyiniz ve yutmayiniz. Eger kazayla yutulur
ise tibbi tedavi icin derhal yardim isteyiniz. Deri ile
temas halinde temas bolgesini sabunlu su ile yikayiniz.
I bulasmis elbise giymeyiniz.

I AkUyl hazirlarken aside dayanikh bir 6nlik, yiz
maskesi ve koruyucu gozlik takiniz. Deriye veya
elbiseye akl elektrolitinin dékdlmesi durumunda
dokulen yeri bol miktarda basincli su ile hemen
temizleyiniz.

2.6. Gurilta

Ses izolasyon kabini ile
donatiimamis jeneratorlerin ses
siddeti 105 dBA'dan fazladir. 85
dBA’dan fazla ses siddetine uzun
streli maruz kalma, isitme icin
tehlikelidir.

UYARILAR
Jeneratoér mahallinde cahsirken kulaklik takiniz.

2.7. Elektriksel

Elektrikli cihazlarin etkili ve emniyetli calismasi, bu
cihazlarin dogru bir sekilde yerlestirilmesi, kullanilmasi
ve bakiminin yapilmasi ile saglanir.

UYARILAR

I Jeneratdrin yike baglantisi, bu konuda
egitimli ve kalifiye olan yetkili bir elektrikci
tarafindan, ilgili elektrik kodlarina ve standartlarina
uygun bir sekilde yapiimalidir.

' Jeneratdrl calistirmadan Once jeneratérln
topraklanmasinin yapildigindan emin olunuz.

I Jeneratore yUk baglantisi yapmadan veya
jeneratorden yuk baglantisini sékmeden once
jeneratorin calismasini durdurunuz ve akl negatif
(-) terminalinin baglantisini kesiniz.

I Islak veya sulu bir zeminde duruyor iken ylk
baglantisini yapmaya veya yUk baglantisini
kesmeye calismayiniz.

I Jeneratdr Uzerindeki iletkenlere, baglanti
kablolarina ve elektrikli parcalara vicudunuzun
herhangi bir kismi ile veya izole edilmemis
herhangi bir nesne ile temas etmeyiniz.

YUk baglantisi yapildiktan sonra veya ylk baglantisi
soklldlikten sonra alternatér terminal kapagini
yerine takiniz. Kapak emniyetli bir sekilde yerine
takilmadik¢a jeneratorld calistirmayiniz.
Jeneratorl glclne ve elektrik karakteristiklerine
uygun yulklere ve elektrik sistemlerine baglayiniz.
Tum elektrikli ekipmanlari temiz ve kuru
tutunuz. izolasyonun asindigi, catladigi ve
kirlldigi yerlerdeki elektrik tertibatini yenileyiniz.
Asinmis, paslanmis ve rengi gitmis olan terminalleri
yenileyiniz. Terminalleri temiz ve baglantilari siki
tutunuz.

TUm baglantilari ve bostaki kablolari izole
ediniz. Elektrik yanginlarinda BC veya ABC sinifi
yangin sénddrculer kullaniniz.



3. ELEKTRIK CARPMALARINA
KARSI iLK YARDIM

UYARILAR

I Elektrige maruz kalmis kisiye,
elektrik kaynagini kapatmadan
once ciplak elle dokunmayiniz.

' Eger mimkdinse elektrik kay-
nagini devre disi ediniz.

' Bu mumkdin degil ise elektrik

fisini cekiniz veya elektrik kablosunu elektrige maruz
kalan kisiden uzaklastiriniz.

I Eger bunlar da midmkin degil ise, kuru yalitkan
madde Uzerinde durunuz ve tercihen kuru tahta
gibi yalitkan bir madde kullanarak, elektrige maruz
kalan kisiyi iletkenden uzaklastiriniz.

I Eger kazazede nefes aliyor ise, kazazedeyi asagida
tanimlandigi gibi iyilesme pozisyonuna getiriniz.

I E§er elektrige maruz kalan kisi bilincini
kaybetmis ise, ayiltmak icin asagidaki islemleri
uygulayiniz:

3.1. Solunum Yolunu A¢mak

+ Kazazedenin basini geriye
dogru egdiniz ve ¢enesini
yukari kaldiriniz.

- Kazazedenin agzina veya
bogazina kagmis olabilecek
takma dis, sakiz, sigara
gibi nesneleri cikariniz.

3.2. Nefes Alma

- Kazazedenin nefes alip
almadigini, gorerek
dinleyerek ve hissederek
kontrol ediniz.

3.3. Kan Dolasimi

« Kazazedenin boynundan
nabzini kontrol ediniz.

3.4. Eger Nefes Alamiyor
Fakat Nabiz Var ise

Kazazedenin burnunu sikica
kapatiniz.

- Derin nefes alarak dudaklarinizi
kazazedenin dudaklari ile
birlestiriniz.

+ GOgus kafesinin ylkseldigini
gozleyerek agizdan yavasca ~

Ufleyiniz. Sonra Uflemeyi birakarak gégus kafesinin
tamamen inmesine izin veriniz. Kazezadeye dakikada
ortalama 10 defa nefes veriniz.

« Eger yardim cagirmak icin kazazede yalniz
birakilacaksa, 10 defa nefes vererek kisa zamanda
geri donlinlz ve nefes verme islemine devam
ediniz.

+ Her 10 nefes verme isleminden sonra nabzi
kontrol ediniz.

+ Nefes alip vermeye basladigi anda kazazedeyi
iyilesme pozisyonuna getiriniz.

3 5. Nefes Alamiyor Nabiz Yok ise
Tibbi yardim isteyin veya en
yakin saglik kurulusunuarayiniz.
Kazazedeye iki defa nefes
verin ve asagidaki gibi kalp
masajina baslayin.

« GOQUs kafesinin birlesme
yerinden 2 parmak yukariya
avug igini yerlestiriniz.

Diger elinizi de parmaklarinizi
kitleyerek yerlestiriniz.
Kollarinizi dik tutarak,
dakikada 15 defa 4-5 cm
asagi dogru bastiriniz.

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

E§er kazazedenin durumunda dizelme gordltrse,
nabzini kontrol ederek nefes vermeye devam
ediniz. Her 10 nefes verme isleminden sonra
nabzini kontrol ediniz.

Nefes alip vermeye basladigi anda kazazedeyi,
iyilesme pozisyonuna getiriniz.

)/:

3 6. lyilesme Pozisyonu
- Kazazedeyi yan yatiriniz.

+ Solunum yolunun agik
olmasini saglamak icin
cenesini ileriye dogru
bakacak sekilde basini egik
tutunuz.

Kazazedenin dne veya arkaya
dogru yuvarlanmamasini saglayiniz.

Nefes alip vermesini ve nabzini dizenli bir
sekilde kontrol ediniz. Eger ikisinden biri durursa
yukaridaki islemleri tekrarlayiniz.

UYARILAR

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




4. JENERATOR TARIFi VE TANIMI

4.1. Genel Tanim

Aksa Jenerator, yiksek kalite ve glven saglamak
amaciyla bir butln olarak dizayn edilmistir. Her
jeneratdr, ana parcalarinin konfiglirasyonu ve
buytkliglne gére bazi farkliliklar gdsterir. Bu bolim
jeneratdr grubunun parcalarini kisaca tanimlamaktadir.
Daha genis bilgi bu kitabin daha ileri bolimlerinde
verilmistir.

4.2. Jenerator Ana Parcalari

©® 0 ®
1. Gaz Hatti 6. Akl 10. Radyator
2. Kontrol Panosu 7. Mars Motoru 11. Sarj Alternatorii
3. Kontrol Karti 8. Motor 12. Egzoz Borusu

4. Alternatdr 9. Sase
5. Jenerator Etiketi

4.3. Gaz Motoru

Jeneratbre hareket veren gazli motor (8) 6zellikle
jeneratorler icin Uretildiginden ve guvenilir olusundan
dolayi secilmistir. Motor 4 zamanli endustriyel agir
hizmet tipidir ve guvenilir bir enerji saglamak icin
tim aksesuarlar Gzerinde verilmistir. Degisebilir kuru
tip hava filtresi (13), mekanik veya elektronik motor
hiz kontrol governdri bu aksesuarlardan bazilaridir.

13. Hava Filitresi

4.4. Motor Elektrik Sistemi

Motor elektrik sistemi, negatif toprakli 24 veya12 V
D.C.'dir. Bu sistem elektrikli mars motoru(7), akl (6)
ve aki sarj alternatorinden (11) olusmaktadir. 12 V
elektrik sistemi icin bir, 24 V elektrik sistemi icin iki
adet kursun-kalsiyum asitli bakimsiz tip starter aku
verilmektedir. Eger istenirse diger tip akiler de verilebilir.

4.5. Sogutma Sistemi

+ Motor sogutma sistemi su sogutmalidir. Su
sogutmali bir sistem radyatér (10), fan, devir daim
pompasl ve termostattan meydana gelmektedir.

+ Alternatérde alternatdr sargilarini sogutmak icin
dahili bir fan mevcuttur.

4.6. Alternator

Jeneratdrun ¢ikis gerilimi ve gici IP 21 koruma
standardinda (tanecik ve damlama suya
karsi korumali) kafes korumali, kendinden ikazli,
kendinden regulasyonlu, VDEO530 standartina
gore H izolasyon sinifli, otomatik voltaj regilatorli
fircasiz alternator (4) tarafindan dretilir. Alternator
Uzerine ¢elik levhadan yapilmis terminal kutusu
monte edilmistir.

4.7. Sase
« Modiiler prensiplere gore dizayn edilmis olan
celik  sase Uzerine, motor ve alternatér monte
edilmistir.

4.8. Titresim izolatorleri

« Motorun titresimini azaltarak jeneratorln
yerlestirildigi zemine titresimi iletmesini dnlemek
icin titresim izolatorleri kullaniimistir. Bu izolatorler
motor ve alternatdr ayagi ile sase arasina
yerlestirilmistir. istenirse sase ile zemin arasina
da &zel izolatorler kullanilabilir.

4.9. Susturucu ve egzoz Sistemi

+ egzoz susturucusu jeneratodr ile birlikte montaj
icin ayrica verilmistir. Susturucu ve egzoz sistemi
motordan yayilan gUrUltlyl azaltir ve emniyetli
cikis i¢in egzoz gazini yonlendirir.

4.10. Kontrol Sistemi

- Jeneratorl muhtemel arizalardan korumalk,
jeneratdrin calismasini kontrol et k amaciyla
kullanilan manuel veya otomatik kontrol sistemi
ve panosu jenerator sasesi Uzerine yerlestirilmistir.



5. YERLESTIRME, KALDIRMA VE

DEPOLAMA

5.1. Genel

Jeneratoridn boyutlarinin bilinmesinden sonra
jeneratoriin yerlestirilmesi icin planlar hazirlanabilir.
Bu bolim jeneratorin etkin ve emniyetli yerlestirilmesi
icin gerekli 6nemli faktorleri icermektedir.

5.2. Kabin

Modyiler prensiplere gore dizayn edilmis kabin parca
baglantilari civata ve somunlarla kaynaksiz olarak
yapllmistir. Kabin parcalari ayrica elektrostatik polyester
toz boya ile boyanmistir. Harici etkilere karsi egsozt
korunmus, acil durumlar i¢cn kabin disina acil stop
butonu yerlestirilmistir. Jenerator, bir kabin icine
kondugunda tasima ve yerlestirme buytk Olctde
kolaylasacaktir. Ayrica kabin, jeneratori yetkisiz kisilerin
kullanmasina ve dis etkenlere karsi korur.

5.3. Jeneratorin Tasinmasi

Jeneratdr sasesi, Ozellikle jeneratoriin tasinmasini
kolaylastirmak icin dizayn edilmistir. Jeneratoriin yanlis
kaldirilmasi parcalarda ciddi hasarlara yol acabilir.
Jenerator, forklift kullanilarak kaldirilabilir, dikkatli bir
sekilde sasesinden itilebilir veya sasesinden cekilebilir.

ELEE]

Sekil 5.1. Jeneratorin ving ile kaldiriimasi

UYARILAR

I Forklift ile itme esnasinda saseyi dogrudan itmeyiniz
ve olusabilecek hasari 6nlemek icin mutlaka sase ile
forklift arasina bir tahta koyunuz.

Jeneratdrli motor veya alternator kaldirma halkalarini
kullanarak kaldirmayiniz.

I Jeneratordn agirhdina uygun kaldirma techizat
kullaniniz.

Jeneratdr tasima amaciyla kaldirldiginda, personeli
jeneratorden uzak tutunuz.

Kabinli veya kabinsiz jenerator kaldirirken sase veya
kabin Gzerindeki kaldirma halkalarini kullaniniz.

5.4. Jenerator Yerinin Se¢imi

Jeneratoriin konacadi yerin secimi yapilirken asagidaki

faktorler g6z dntine alinmalidir:

+ Jenerator kapali bir yere konacaksa, emme-yanma
sogutma sistemlerinin diizgtin ve verimli calisabilmesi
icin jeneratdr odasinin havalandirmasinin yeterli
olmasina dikkat edilmelidir.

+ Yagmur, kar, sulusepken, sel suyu, direk giin 15191,
dondurucu soguk ve asiri sicaklik gibi unsurlara karsi
korumali olmalidir.

+ Asindiran veya iletkenlik saglayan toz, iplik, duman,
yag dumani, buhar ve motor egzoz dumani gibi
havadan tasinan zararli maddelere karsi korumali
olmalidir.

+ Jeneratdr oda zemini dlizglin ve saglam olmalidir.

- AJac veya direk gibi devrilebilecek nesnelerin
carpmasina karsi korumali olmalidir.

+ Jeneratoriin sogutulabilmesi ve kolay servis ve bakim
yapilabilmesi icin jenerator etrafinda en az 1 metre
ve jeneratdr lUzerinde en az 2 metre bosluk olmalidir.

+ Jeneratdrl odaya tasiyabilmek igin jeneratorin
gecebilecedi uygun bir gecit olmalidir.

 Yetkisiz kisilerin jeneratér mahalline girisleri
sinirlandirilmalidir.

- Eger jeneratdrl binanin disini koymak gerekiyor ise,
jenerator bir kabin veya bir oda icerisine konmalidir.
Ayrica jeneratoriin gegici olarak binanin iginde veya
disinda calistirilmasinda kabin kullanilmasi faydalidir.

5.5. Titresim izolasyonunun Tesisi

Jenerator Temeli:

+ Jeneratdr zemini icin 15-20 ¢cm derinliginde ve en
az jenerator boyutlarinda betonarme bir temel
olmalidir. Betonarme temel, sert ve saglam bir zemin
saglayarak titresimi azaltir. Temelin oturdugu zemin,
temelin ve jeneratorin islak agirhgini kaldirabilecek
yapida olmalidir.

- Eger jeneratdr zeminden yukariya yerlestirilecekse
binanin yapisi jeneratorl, ve diger aksesuarlarini
taslyabilecek kapasitede olmalidir. Jeneratér odasi
zaman zaman islak olan bir yer ise jenerator zemini
yUkseltilmelidir. Boylece sasenin asinmasi azaltilmis
olur.

5.6. Yanma Havasi Girisi

Motor yanma havasi midmkin oldugunca temiz ve
soguk olmalidir. Yanma havasi jeneratériin bulundugu
ortamdan motora monte edilen hava filtresi vasitasiyla
cekilir. Fakat bazen toz, pislik ve sicaklik gibi kosullardan
dolayi jeneratér etrafindaki hava uygun olmayabilir.
Bu durumlarda hava giris kanali baglanabilir. Bu kanal
motor Uzerindeki hava filtresine temiz havayi dis
ortamdan veya baska bir odadan saglar.



5.7. Sogutma ve Havalandirma

Motor, alternatdr ve egzoz borulari isi yayarak ortam
sicakliginin artmasina sebep olurlar. Sicakligin artmasi
ise jeneratorln verimini dislreceginden dolayi
jeneratdrin ¢alismasini olumsuz yénde etkiler. Bu
nedenle motor ve alternatoriin soguk tutulmasi icin
yeterli havalandirmanin saglanmasi gerekir. Hava
akisinin Sekil 5.4'de go6rildigu gibi olmasi gerekir.
Hava alternator tarafindan jenerator odasina girmeli,
motor Uzerinden ve radyatdr icerisinden gegerek cadir
bezinden korik tipinde esnek bir branda yardimiyla
odadan ¢ikmalidir.
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Sekil 5.2. Saptirma kanallari ile radyattrden atilan
havanin yonlendirilmesi

Sekil 5.3. Zayif havalandirma tertibati

Eger sicak havanin odanin disina atilmasi icin bir branda
kullanilmaz ise fan, sicak havayi jenerator odasina
yayarak sogutmanin etkinligini azaltir. Radyator sicak
hava atis kanali veya bacasinda keskin kose
yapllmasindan kacinilmalidir. Disari atilan havayi
dondirmek icin yonlendirici sekilde dizenleme
yapilmalidir. Odaya hava girisinin ve odadan hava
cikisinin kolay olmasi ig¢in hava giris ve c¢ikis
pencerelerinin yeterince blyik olmasi gerekir. Kaba
bir hesapla hava giris ve ¢ikis pencereleri radyator
alaninin en az 1.5 kati biyutklidginde olmaldir.
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Sekil 5.4. Tipik Jenerator grubu bodrum yerlesim plani

Jeneratériin hava sartlarindan etkilenmemesi icin giris
ve ¢ikis pencerelerinin panjurlari olmalidir. Bu panjurlar
sabit olabilir ancak soguk iklimler icin hareketli olmasi
tercih edilmelidir. Jenerator calistinlmadiginda panjurlar
kapatilabilir ve bdylece ilk calistirma ve yike vermeyi
kolaylastiran sicak hava odada kalir.

Otomatik kontrol sistemli bir jeneratoér odasinda eger
panjurlar hareketli ise bunlar otomatik olarak hareket
ettirilebilir. Yani motorun calismaya baslamasiyla birlikte
panjurlarin hemen acilmasi ve motorun durmasiyla da
panjurlarin kapanmasi saglanabilir.

5.8. Egzoz

Motor egzoz sisteminin amaci, egzoz dumanini tehlike
veya rahatsizliga sebebiyet vermemesi icin odanin
disina sevk etmek ve gurdltlyl azaltmaktir. Motorun
gUrlltl seviyesini azaltmak icin uygun bir egzoz
susturucusu egzoz borusuna takilmalidir.

UYARILAR

I Motor egzoz gazinin solunmasi
tehlikelidir. Kapali mahallerde
bulunan butln jeneratdrlerin
egzoz gazlari, standartlara
uygun sekilde sizdirmaz
borularla odanin disina
atilmalidir.

I Sicak egzoz susturucusu ve egzoz borusunu yanici
maddelerden uzak tutunuz ve personelin emniyeti
icin muhafaza altina alinmasini saglayiniz.

I Egzoz sistemi dizayn edilirken, geri basincin, motor
imalatgisinin verdigi izin verilebilir geri basing degerini
asmamasina dikkat edilmelidir. Asiri geri basing
motorun hasar gérmesine neden olur. Geri basinci
azaltmak icin egzoz borulart mimkin oldugunca
kisa ve duiz olmalidir. Gerekli olan her dirsegin kavisi
boru i¢ capinin en az 1.5 kati yaricapinda bir olmalidir.

I Motor titresiminin egzoz boru sistemine ve binaya
iletilmesini dnlemek icin ve i1sinmadan dolayi
genlesme icin egzoz manifoldu ve egzoz boru sistemi
arasina esnek bir baglanti kullaniimalidir.

I Egzoz borularinin agirligi motor manifolduna ve
turbo sarj cikisina 6l agirlik olmamasi igin cevre
yapllardan desteklenmelidir. egzoz sisteminin agirligi
binaya verilmelidir. Bu is icin gerdirme elemani
kullanilabilir. (Sekil 5.4)

I Jenerator odasi icine yerlestirilmis olan egzoz
sisteminin parcalari gUrtltd seviyesini ve yayilan isyi
azaltmak icin izole edilmelidir. Susturucu ve egzoz
borulari yanici maddelerden uzagda yerlestiriimelidir.

I Acik olan egzoz cikisina yagmur girisini dnlemek
icin degisik uygulamalarda flape tipi karsit agirlikl
yagmur kapaklari kullanilabilir.

I Her jeneratdrin kendine ait bir egzoz sistemi
olmalidir. Bir tek egzoz borusu kullanarak
jeneratorlerin egzoz cikislari birlestirilemez.

I Egzoz malzemesi metal borudan olmalidir.




5.9. Gaz Hatti

Jeneratdr gaz hatti, motora surekli olarak temiz gaz
saglamalidir. Gaz hatti 1. ve 2. regulator, 12V gaz
selenoiti, MAS (gaz ayar vidasi) ve flex borudan olusur.

Gaz hattinda, cevre kosullarina dayanan siyah dikissiz
boru veya gaz flexi kullanilmalidir. Motor titresiminin
sebep oldugu zarardan kaginmak icin jenerator tzerinde
bulunan gaz hatti ile ana gaz hatti arasi gaz flexi ile
baglanmalidir.

UYARILAR
I Jeneratdrlerin gaz hatlari standartlara uygun olmali
ve kacak kontroliinden gecirilmis olmalidir.

I Gaz hattinin ve jenerat6rin etrafinda alev, kivilaim,
yada sigara icmek gibi yanmaya ve parlamaya
sebebiyet verebilecek olaylara izin vermeyiniz.
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1. Hava Filtresi

5. ZPR Sifir Basing Regulatori

2. Mixer 6. 12V Selenoid (Normalde Kapali)

3. Actuator ve Governor
4. MAS (gaz ayar vidasi)

7. 1/2' Kor Tapa
8. 1. Kademe Regulatér (Opsiyonel)



Sekil 5.5. Jenerattr Odasi

Stand By | opABOYUTU HAVA GIR'SI
MODEL ) PENCERESI
Gilicii (KVA) TOPLAMZALANI
BOY | EN | YUK (m?)

AGM 25 25 2500 | 4000 | 2850 0,50
AGM 35 37 2500 | 4000 | 2850 0,50
AGM 60 62 5000 | 4000 | 2850 0,50
AGK 80 82 5000 | 4000 | 2850 0,70
AGM 100 100 5000 | 4000 | 2850 0,70

Acik tip dogal gazl jeneratdr boyutlari, oda boyutlari, hava
giris ve ¢ikis pencerelerinin boyutlari



6. MOTOR YAGI TAVSIYELERI

Motorlarda yaglama sistemi motorun en dnemli
parcalarindan birisidir. Dogru yapilan motor bakimi
(yagd degisim periyotlari filitre degisim sUreleri ve
kullanilan yagin tipinde gereken dikkatin gdsterilmesi)
motorun dmrind uzatir ve motorun kullanma maliyetini
azaltir, jeneratérin boyutlarinin bilinmesinden sonra
jeneratorin yerlestirilmesi icin planlar hazirlanabilir.
Bu bolim jeneratoriin etkin ve emniyetli yerlestirilmesi
icin gerekli dnemli faktorleri icermektedir.
Motor firmasinin yag tavsiyeleri asagida verilmistir.
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Sekil 6.Yag viskozite tablosu

Motorunuza mutlaka uygun ¢zellikte yag koyunuz ve
periyodik bakim, kontrol sirelerine dikkat ediniz.
Kullanilacak olan motor yaginin 6zellikleri asagidaki
sartlari saglamalidir.

Cok viskoziteli yaglar tavsiye edilir. Motorunuzda,
-18°C (0°F) veya Uzeri icin SAE 10W-30 yag kullanmaniz
tavsiye edilir. Cevre sicakhgr strekli olarak 0°C'nin
altinda ise, SAE 5W-30 yag kullanilabilir. Sanayi tipi
veya sabit motorlarda sentetik yaglarin kulllaniimasi
tavsiye edilmez.

Benzinli / LPG'li / NG'li motorlarda APl SH ve / veya
SJ ozelliginde ki yaglar kullaniniz. CC veya CD yaglarini
kullanmayiniz.

Yaglarla uzun sureli temas derinizde tahribata neden
olabilir. Bu gibi durumlarda temas eden kisimlari bol
suyla yikayiniz.

Motor yagini degistirirken kullanacaginiz kaplarin temiz
olmasina ve yagin motorun lastik hortumlarina temas
etmemesine dikkat ediniz.

7. AKULER
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UYARILAR :

I Akllerin etrafinda alev, kivilcim, sigara icmek gibi
yanmaya sebebiyet verebilecek olaylara izin
vermeyiniz.

I AkU Uzerinde iletken aletleri kullanmadan 6nce
elinizdeki ve bileginizdeki zincir , ylzUik gibi ziynet
esyalarini ¢ikariniz.

I Akl baglantisini yaparken yapilirken en son negatif
terminal baglanmali, sékerken ise 6énce negatif
terminal aktden sokilmelidir.

I Akller jeneratére mimkin oldugunca yakin
konulmalidir. Eger akller jeneratdérden uzak
noktalara konulursa istenmeyen voltaj dismeleri
meydana gelir ve buna akllerin motor marslama
kapasitelerini disGrur.

Ak Bakimi

« AkUnin UGzerini ve terminallerini temiz tutunuz.

Akl terminallerini ve baglantilarini dikkatli bir sekilde
vazelin ile kaplayiniz.

+ Terminalleri iyi bir sekilde sikiniz (asiri sikkmayiniz).

- Sarj alternatdr kayisinda asinma olup olmadigini ve
kayisin gerginligini dizenli olarak kontrol ediniz.

« AklnUn sarjsiz kalmamasina dikkat ediniz.

« Bunun disinda jeneratorlerde kullanilan aktler
bakimsiz tip akl oldugundan dolayi ayrica bir bakim
gerektirmez.

- Aklyl gozle kontrol ediniz.

« Zaman icinde akU kutup baslari ve baglanti
noktalarinda oksitlenme olur. Oksitlenme, aki kutup
baslarini asindirir ve sarji engeller. Baglantiyi sokip
kaynar su ile oksidi temizleyiniz. Daha sonra
baglantiyr yeniden yaparak vazelin ile kaplayiniz.

- Gevsek baglantiya izin vermeyiniz.

. ELEKTRIK BAGLANTILARI

Elektrik baglantilari ve bakimi tamamen kalifiye ve
tecrlbeli elektrik teknisyenleri tarafindan yapilmalidir.

UYARILAR
I Elektrik baglantilarini ilgili elektrik kodlarina ve
standartlara uygun yapiniz.

8.1. Kablaj

Jeneratoriin Uzerindeki titresiminden dolayr elektriksel
baglantilar esnek kablolar ile yapilmalidir.
Kablolar kablo kanallarina yerlestirilmeli ve jenerator
¢ikis gerilimine ve akimina uygun olmalidir. Kablo
kesitine karar verirken, ortam sicakligi, yerlesim metodu,
diger kablolara yakinhigi gibi durumlar icin toleranslar
verilmelidir.

Bununla beraber kablolar TSE veya VDE standartlarina
uygun secilmelidir.

Tum baglantilarin dogrulugu dikkatli bir sekilde kontrol
edilmelidir.

Asagida akim kapasitelerine gore kablo kesitleri ve
jeneratér glclerine gore tavsiye edilen kablo kesitleri
verilmistir. (Tablo 8.1)



Kablo se¢imi sirasinda dikkat edilmesi gereken bir
hususta yukle jenerat6r arasindaki mesafeyle birlikte
demerajli yiklerin (elektrik motoru gibi) olup
olmadigidir. Eger mesafe cok uzun ise demeraj aninda
gerilim disimu cok artacagindan dolayi ylk tarafinda
voltaj istenmeyen seviyelere kadar dusebilir. Bunu
onlemek icin asagida verilen formil yardimiyla daha
uygun kesitli yUk kablosu secilebilir.
e={3xLxIx(Rcosp +xsing)

e = Mutlak gerilim disimU (Volt)

L = Hattin uzunlugu (m)

| = Hat akimi (A)

R = Kablonun rezistansi (ohm/m)

L = Kablonun reaktansi (ohm/m)

8.2. Koruma

Dagrtim sistemi ile jeneratére baglanan kablolar asiri
ylk veya kisa devre durumunda baglantiyr otomatik
olarak kesecek bir devre kesici salter ile korunmustur.
(Manuel modellerde).

8.3. Yiikleme

Elektrik dagitim panosu planlanirken jeneratore dengeli
yUk verilmesini saglamak olduk¢a &nemlidir. Eger bir
fazdaki yUk diger fazlardaki ytklerden cok ise, bu
durum alternatdr sargilarinin asiri isinmasina, fazlar
arasi ¢ikis voltajinin dengesiz olmasina ve sisteme bagli
olan hassas trifaze 3 fazli cihazlarin hasar gérmesine
sebep olur. Hicbir faz akimi jeneratorin nominal akimini
asmamalidir. Bu yikleme sartlarinin yerine getirilmesini
saglamak icin mevcut dagitim sistemi tekrar
dlzenlenebilir.

8.4. Gii¢ Faktorii

Yikdn gug faktorinin 0.8 ile 1.0 arasinda olmasi
durumunda jenerator, belirtilmis olan glcU verir
ve uygun bir sekilde calisir. Eger yikin gug faktord
0.8'in altinda ise jenerator asiri olarak yuklenir. Bu ileri
glc faktérdnin 6nlenmesi icin kondansatorler gibi
glc¢ faktort duzeltme elemanlari kullanilabilir.
Ancak bu gibi durumlarda jeneratér ylke verildiginde,
guic faktort diizeltme elemanlari devre disi birakilmalidir.

8.5. Topraklama/Topraklama Sartlar
Jeneratorlin govdesi topraklanmalidir. Titresimden
dolayr meydana gelebilecek kopmalari dnlemek
icin toprak baglantisi esnek olmalidir.

Topraklama kablolari standartlari karsilamali ve en
azindan tam yUk akimini tasiyabilecek kapasitede
olmalidir.

8.6. Alternator Baglantisi
Bircok alternatore farkli cikis voltaji verebilecek sekilde
tekrar baglanti yapilabilir. Alternator baglantisini
degistirerek farkli uc gerilimi elde ederken salterler,
akim trafolari, kablolar ve 6lcl aletleri gibi elemanlarin
uygunlugu kontrol edilmelidir.

8.7. Paralel Calistirma

Standart bir jeneratori diger jeneratdrler ile veya
sebeke ile paralel calistirmak icin ekstra techizatlar
baglanmalidir.
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8.8. izolasyon Testi

Jeneratdr eger uzun sireli kullanilmamissa mutlaka
calistirmadan 6nce sargilarin izolasyon direnci test
edilmelidir. izolasyon direnci topraga gére IMW dan
fazla olmalidir. izolasyon direnci topraga gére TMW
dan fazla olmalidir. izolasyon direncinin 1MW dan az
olmasi durumunda alternatér sargilari kurutulmalidir.
Test esnasinda Otomatik Voltaj Regulatérinln (AVR)
baglantisiyla tim kontrol amacl baglantilar sokdimelidir.
Doéner diyotlar da kisa devre edilmeli veya baglantisi
sokllmelidir.

0,6/1 kV, NYY tip Kablo Akim Tasim a
Kapasi i
Kesit Toprakta 25°C 40°C
Havada Havada
mm? Cok Gok | Gok | Tek |ooN

damarl |damarl [damarli |[damarh
2,5 36 25 22 25 21
4 46 34 30 33 28
6 58 44 38 42 36
10 77 60 53 57 50
16 100 80 71 76 67
25 130 105 94 101 88
35 155 130 114 123 110
50 185 160 138 155 138
70 230 200 176 191 170
95 275 245 212 228 205
120 315 285 248 267 245
150 355 325 283 305 271
185 400 370 322 347 310
240 465 435 380

Tablo 8.1. PVC izoleli YWV (NYY) 0.6/1 KV VDE
normlarina ve TSE'ye uygun kablolarin akim
kapasitelerine gore kablo kesitleri

SES SUSTURUCULARI

GUnUmuzde jeneratdrlerin glrtltistini kontrol altina
almak, gittikce dnem tasimaktadir.

Jeneratorin ses seviyesini kontrol altina almak igin
degisik ekipmanlar mevcuttur.

UYARILAR:
I Jenerator mahallinde calisirken kulakhk takiniz.

9.1. Egzoz Susturuculari

Egzoz susturucusu motordan yayilan ses seviyesini
dlsurlr. Ayrica yanma odasindan kivilcimlarin disart
¢tkmasini dnler.

9.2. Kabinler
Ses izolasyon kabinleri jeneratdrin girdltl seviyesini
dasdrdr.

9.3. Diger Ses Susturuculari

Bina icerisindeki jeneratdrler icin ses panjurlari, fan
susturuculari, ses emici duvarlar gibi diger ekipmanlar
da kullanilabilir. Bunlar da jeneratdriin guriltl seviyesini
dasdrdr.



10.

11.

12.

STAND-BY GUC TAM YUK AKIMI KABLONUN HAVADAKI TAVSIYE EDILEN
> o (kVA) (Amper) AKIM TASIMA KABLO KESIT
i w U=400 Vac COS ¢ =0,8 KAPASITESI YVV (NYY) 25°C
i (Amper)
gg 24-30 38 80 4x16
D 35-40 61 80 4% 16
W e 60 - 65 103 130 3X(35/16)
-2 80 - 85 122 130 3X(35/16)
= 95-105 150 160 3X(50/25)
O 120 - 130 180 200 3X(70/30)

Tablo 8.2. Jeneratdr glicleri ve kullanilacak kablo kesitleri

DEPOLAMA

Motor ve alternatdriin uzun slreli depolanmasinin
zararl etkileri olabilir. Bu etkiler jeneratorl uygun bir
sekilde hazirlayarak ve depolayarak minimuma
indirilebilir.

10.1. Motorun Depolanmasi

Motor icin motoru temizleme ve koruyucu sivilari
iceren bir motor koruma prosediri uygulanabilir.
(Motor Kullanim - Bakim kitabina bakiniz.)

10.2. Alternatoriin Depolanmasi

Alternatér depolanirken sargilarda nem olusur. Bu
nemi azaltmak icin jeneratori kuru yerde saklayiniz.
Sargilari kuru tutmak icin mimkdnse havayi isitiniz.
Uzun sure kullanilmamis olan alternatér kullanilmadan
Once izolasyon testinden gecirilmelidir.

10.3. Akiiniin Depolanmasi

AkU depolanirken 8 haftada bir defa tamamen sarj
edilmeli ve akiinin depolandidi yerin havalandirmasinin
iyi olmasi saglanmalidir.

MOTOR BLOK SUYU ISITICISI

Motorun ¢abuk start almasi ve yukd Gzerine alabilmesi
icin blok (ceket) suyu isiticisi kullanilir. Isitici jeneratér
calismiyorken motorun ceket suyunu isitir.Bu sebeple
isitict her mevsim devrede olmalidir. Otomatik devreye
giren jeneratdrlerde blok suyu isiticisi vardir. Manuel
jeneratoérlerde opsiyondur.

JENERATOR BAKIMI

lyi bir bakim programi jeneratoriin émrinG uzatir.
Jeneratdre hangi zamanlarda hangi bakimlarin yapilmasi
gerektigi Periyodik Bakim Cizelgesi'nde verilmistir.
Periyodik Bakim Cizelgesi her jenerator ile birlikte
verilmektedir.

Bakim ve onarim yalnizca yetkili ve egitimli kisiler
tarafindan yapilmalidir. Yapilan bakim ve onarimlarin
sonuclari Periyodik Bakim Cizelgesi'ne kaydedilmelidir.
Genel olarak jeneratdr ve jeneratdr zeminini temiz
tutunuz. Su, yakit ve yag gibi maddelerin jeneratdrin
Uzerinde ve icinde toplanmasina izin vermeyiniz.
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12.1. Baslangi¢ Calistirma Bakimi

Baslangic calistirma kontrol islemleri, motoru hizmete
almadan 6nce yapilimalidirlar. Litfen tabloda verilen
Bakim Programina bakiniz ve 1. kolonda gdésterilen sira
ile baslangi¢ calistirma bakim islemlerini yapiniz.

12.2. Rutin Bakim

Rutin bakim, motorun her an hizmete hazir
bulundugundan emin olmayi saglayan en iyi ¢cdzUmddr.
Asagidakiler bazi rutin bakim noktalaridir:

+ Motor yagdi ve sogutma suyu seviyesini sik sik kontrol
ediniz.

« Herhangi bir yad veya su kacagini derhal tamir
ediniz

+ AkUnUn durumunu ve kablolari sik sik kontrol ediniz

+ Motor hava filtresini temiz tutunuz

« Motor sogutma suyu sicakhgini gézlemleyiniz

« Motor yag basincini gézlemleyiniz

- Voltmetre ve sarj sistemini kontrol ediniz

« Gaz hatlarinda kacak kontrollG yapiniz.

12.3. Programl Koruyucu Bakim

Bakimla ilgili listede belirtilen bitiin hususlarin; gosterilen
sUrelerde, tavsiye edildigi gibi kontrol edildiginden ve
degistirme islemlerinin yapildigindan emin olmak igin,
Bakim tablosunu kullaniniz.

12.4. Motor Yag Seviyesinin Kontrol Edilmesi
Motor yag seviyesi gunlik olarak kontrol edilmelidir.
Motor yag seviyesinin, o gln motoru ilk defa
calistirmadan hemen 6nce kontrol edilmesi tavsiye
olunur. Yag seviyesi; yag seviye cubugundaki ‘Add=Ekle’
ve 'Full=Dolu’ isaretlerinin arasinda olmalidir.
DIKKAT: Motoru; yag seviye cubugundaki ‘Add=Ekle’
isaretinin altinda kalan veya seviye ¢ubugundaki
'Full=Dolu’ isaretinin Uzerine ¢ikan yag seviyesiyle
calistirmayiniz.

12.5. Motor Yaginin Tamamlanmasi
Yag degisimleri arasinda kalan sire icinde zaman zaman
yagdl tamamlamak normal bir islemdir. Tamamlanacak
yag miktari, isletme derecesine bagl olarak degisir.
Motor yagini tamamlarken veya degistirirken, kullanilan
yagin tavsiye edilen yag teknik 6zelliklerine uygun yada
daha Ustln olmasina dikkat ediniz.



Tablo 12.1. Bakim Programi Power Solutions, Inc. GM Powertrain
1.6L, 3.0L, 4.3L, 5.7L, 7.4L ve 8.1L Motorlar

Baslangig
Calistirma
Sirali
Kontrolii

islem

Gunlak
Haftalik
Her 50
Saatte Bir
Her 100
Saatte Bir
Her 200
Saatte Bir
Her 400
Saatte Bir
Her 800
Saatte Bir
Gerektikce

>

1 Motor Yag Seviyesini Kontrol Edin

2 Sogutma Suyu Seviyesini Kontrol Edin X

3 Sivi Kagaklarini Kontrol Edin X

Governor, Mekanik
(Yag seviyesini kontrol edin) (2)

Motor Yagini ve Filtresini Degistirin (1) X

5 Ak, Sarj ve Elektrolit Seviyesini
Kontrol Edin

Kontrol Edin ve Radyatorin
Disinl Temizleyin

AkU Kablolarini Temizleyin X

6 Kayislari ve Kayis Gerginliklerini
Kontrol Edin

Gaz, Govern¢r ve Jikle Hatlarini Yaglayin
(Sadece Karbdratorli Motorlar)

Rolanti Devrini Kontrol Edin ve Ayarlayin
(Sadece Karburatorli Motorlar)

Hava Filtre Elemanini Kontrol
Edin ve Temizleyin

Primer Hava Filtre Elemanini Degistirin (1) X

Glvenlik Hava Filtre Elemanini Degistirin X

Sogutma Suyu Koruma Derecesini
Kontrol Edin ve Hortum Kelepcelerini Sikin

Motor Sogutma Suyunu Degistirin (3) X

Benzin Filtresini Degistirin (4) X

LPG Filtresini Degistirin — Zenith EFI (4) X

PCV Valfini (Varsa) Degistirin X

PCV Hortumlarini, Borularini ve
Baglanti Elemanlarini Kontrol Edin X

Bujileri Degistirin (3) X

Distributor Kapagi ve Tevzi Makarasi (5) X

Sekonder Atesleme Kablolari X

Gazi ve Governdri Ayarlayin (3) X

Butiin Motor Civata ve Somunlarinin

Sikiligini Kontrol Edin X

(1) Tozlu ve kirli isletim kosullarinda daha sik kontrol gereklidir. (4) Yakit sisteminde kirlenme oldugu zaman daha sik yapilmasi gereklidir.
(2) Mekanik governér (kayis tahrikli). (5) DIS atesleme bulunan motorlara uygulanmaz.
(3) Hangisi 6nce gelirse; belirtilen aralikla veya yillik olarak yapilmalidir.
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12.6. Motor Yag ve Filtresinin Degistirilmesi
Motor yag ve filtresi, hangisi 6nce gelirse; her 200
saatte bir veya her 3 ayda bir degistirilmelidir. Normal
isletim kosullari altinda ve tavsiye edilen kalitede yag
ile filtre kullandiginiz takdirde; daha sik degistirmenize
gerek yoktur.

Motorun tozlu veya cok kirli ortamlarda yada soguk
havada kullanilmasi durumunda; yag ile filtrenin daha
sik degistirilmesi gerekir. Yag katkisi veya rodaj yag
degisimi gerekli degildir.

12.7. Motor Yag Kalitesi

Motordan dogru verim ve saglamhgi elde edebilmek
agisindan, motorunuzda sadece dogru kalitedeki yaglari
kullanmaniz ¢cok buytk 6nem tasir. Dogru kalitede yag
secimi, ayni zamanda kirliligi azaltan karter havalandirma
sistemlerinin azami verimle c¢alismasina olanak
saglayacaktir.

Onemli: Sadece kutularinda 'FOR GASOLINE
ENGINES=BENZINLI MOTORLAR ICINDIR" uyarisi
bulunan ve Amerikan Petrol Enstitisi'nin (API)
‘Starburst’ Sertifika isaretine sahip olan yaglari kullaniniz.
LPG veya NG yakitlara cevrilen benzinli motorlarda da,
‘FOR GASOLINE ENGINES=BENZINLi MOTORLAR
ICINDIR" uyarisi bulunan yaglar KULLANILMALIDIR.
Sadece Dizel Motorlar icin Uretilmis ve 6zel formdillere
sahip olan yaglar kullanmayiniz. CC veya CD sinifindaki
yaglar, ‘Agir Hizmet' veya ‘Dogal Gazli Motorlar’ igin
etiketlenmis olsalar dahi KABUL EDILMEZLER.

12.8. Motor Yagi ile ilgili Tavsiyeler

GCok viskoziteli yaglar tavsiye edilir. Motorunuzda,
-18°C (0°F) veya Uzeri icin SAE 10W-30 yag kullanmaniz
tavsiye edilir. Cevre sicakhgi slrekli olarak 0°C'nin
altinda ise, SAE 5W-30 yag kullanilabilir. Sanayi tipi
veya sabit motorlarda sentetik yaglarin kulllaniimasi
tavsiye edilmez.

12.9. Yag Filtresi

Filtre; motorun hayati parcalarina yag akisini énleyen
tehlikeli, asindirici veya ¢amurlu parcaciklardan
motorunuzu korur.

Filtreyi degistirmek icin cikartirken, dogru bir anahtar
kullaniniz.

Filtre tablasinin tabanini dikkatle temizleyiniz ve yeni
filtre contasinin temas edecedi ylizeyi motor yagi ile
hafifce yaglayiniz. Conta, tablaya temas edinceye kadar
filtreyi elinizle sikiniz ve sonra bir tur daha sikiniz.
Motora dogru miktarda yad koyunuz, motoru calistiriniz
ve yag tahliye tapasinda yada yag filtre contasinda yag
kacagi olup olmadigini kontrol ediniz. Herhangi bir yag
kagagdi varsa, durdurmak icin gereken sekilde sikiniz.
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12.10. Motor Hava Filtresi

Motor hava filtresi; motorun emme sistemine takilir
ve emme sisteminden motora giren havayi temizler
ve bir yandan susturucu goérevi yaparken, 6te yandan
da alev kapani olarak hizmet gorir.

Havada mevcut olan kir ve toz zerrecikleri, yakit
karisiminin igine girerek silindir ylizeyine ve segmanlara
Onemli hasarlar verirler. Silindir ylizeyinin ve segmanlarin
hasar gérmesi; yag sarfiyatinin artmasina ve motor
Omrindn kisalmasina neden olur.

Tikanmis veya kirlenmis bir hava filtresi, yakit karisiminin
zenginlesmesine yol acar. Bunlar gercekten dnemli
noktalardir ve hava filtresine tavsiye edilen araliklarla
bakim yapilmasini zorunlu kilarlar.

DIKKAT: Hava filtresine tozlu veya kirli kosullarda daha
sik bakim yapilimalidir.

Primer hava filtre elemanini, hava filtresi grubundan
¢ikartiniz ve elemanda yabanci madde nedeniyle
tikanma yada fazla asinma ve hasar belirtisi olup
olmadigini kontrol ediniz. Gerekiyorsa elemani
degistiriniz.

Hava filtre kutusundaki bitln toz ve yabanci maddeleri
dikkatle temizleyiniz.

Hava filtre elemanini yerine takiniz. Hava filtresi kapagini
yerine takiniz ve tespit kancalarini saglam bicimde
geciriniz.

12.11. Guvenlik Elemani
Motorunuzda hava filtresi glvenlik elemani kullaniyor
ise; primer elemani takmadan énce guvenlik elemanini
dizgln bir sekilde yerine yerlestiriniz. Glvenlik
elemanini her yil degistiriniz.

12.12. Sogutma Sistemi/Sogutma Suyu
Seviyesi

Radyatdr sogutma suyu seviyesini her glin ve sadece
motor sogukken kontrol ediniz. Genel olarak bunu
yapmak icin en iyi zaman, motorun o gunkd ilk
calistirimasindan hemen 6ncesidir.

Sogutma suyu seviyesini; sogutma suyu sogukken
radyatér doldurma bogazindan 1ila 1,5 in¢ asagida
olacak sekilde muhafaza ediniz. Sogutma suyu seviyesini
kontrol ederken; radyatdr kapaginin lastik contasi da
kontrol edilmelidir. Kapagin doldurma bogazina
oturdugu kisminda, iceriye kacabilecek kir parcaciklari
bulunmamasina ve bu kismin temiz olmasina dikkat
ediniz. Gerekiyorsa temiz suyla yikayiniz.
Doldurma bogazinda da kir parcaciklari bulunmamasina
ve bogazin temiz olmasina dikkat ediniz.



Kapasiteler

Motor 161L 3.0L 43 1L 57L 741L 8.1L
Filtre Hari¢ Yag Kapasitesi 3.4 gts. 4 gts. 4,5 qts. 5 gts. 8 gts. 8 gts.
Filtre Dahil Yag Kapasitesi 3,7 qts. 4,5 gts. 5 qgts. 5,5 gts. 9 qgts. 9 gts.
Radyator Hari¢ Sogutma Suyu Kapasitesi 3,5 gts. 4 gts. 7,75 gts. 5,1 gts. 14,5 gts. 14,5 gts.
Radyatdr Dahil Sogutma Suyu Kapasitesi 10 gts. 12 qgts. 17 qts. 17,5qts. | 28 gts. 31 qt 28,5 qgts.

(Turbo)
Power Solutions, Inc.
GM Powertrain Sanayi Motorlari
Motor 741/
161L 30L 43 1L 57L 74 LT 8.1L
Lo P-25 veya PF-47/PF-52 PF-1218 PF-1218 PF-454
Yag Filtresi 94632619 Esdeger veya Esdeder | veya Esdeder | veya Esdeger | veya Esdeger
Yakit Filtresi (Karbtratorli) 32500020 | 32500020
(101021) (101021)

Yakit Filtresi (PSI TBI Kalin) 32500111 | 32500111

Yakit Filtresi (PSI TBI ince) 32500058 | 32500058

Yakit Filtresi Zenith Z.E.E.M.S Benzin 32500292 | 32500292

C282-224
LPG
C282-5

Hava Filtresi Primer (PSI Gii¢ Unitesi) P822768 P8228889

Hava Filtresi Giivenlik (PSI Guic Unitesi) P822769 P829333
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13. UYARILAR

Motor calisirken, hicbir kosul altinda radyator kapagdini
ASLA acmayiniz. Bu talimata uymamak, motor sogutma
sisteminin hasar gérmesi ve agir yaniklarla sonuglanir.
Sicak sogutma suyu veya radyatorden fiskiracak buhar
nedeniyle yanmamak icin, sicak bir radyatoriin kapagini
acarken azami dikkat gdsteriniz. Mimkiinse motor
soguyuncaya kadar bekleyiniz, sonra radyatér kapaginin
cevresine kalin bir bez sariniz ve birinci tirnaga kadar
yavasca ceviriniz. Sogutma sistemindeki basing tahliye
olurken, bir adim geri ¢ekiliniz. BUtlin basing bosaldiktan
sonra, kapagi asadi bastirip cevirerek yavasca cikartiniz.
Motor soguyuncaya kadar, hararet yapmis bir motora
sogutma suyu KOYMAYINIZ. Hararet yapmis bir motora
sogutma suyu koymak, blogun veya silindir kapaginin
catlamasina neden olur.

Sogutma sistemini yeniden doldururken veya yikarken,
sadece dort mevsim tipi sogutucu kullaniniz.
Tavsiye edilen etilen glikol karisimi 52/48 olup, azami
%60 glikol, %40 su karisimina kadar cikabilir.
Antifrizin koruma degerleriyle ilgili ek bilgiler icin, kabi
Uzerinde bulunan karisim tablosuna bakiniz. Alkol veya
metanol antifrizleri KULLANMAYINIZ veya bunlari
belirtilen sogutma suyu ile KARISTIRMAYINIZ.
Acil durumda (donma sicakliklari disinda) dogrudan su
kullanilabilir, ancak sistemin hasar gérmesini dnlemek
icin, mimkin olan en kisa strede belirtilen sogutma
suyu ile degistirilmelidir.

13.1. Radyator

Radyatorin dis tarafinda tikanma olup olmadigini kontrol
ediniz. Bocekleri, kir ve yabanci maddeleri; yumusak
firca veya bez kullanarak temizleyiniz. Radyator petek
kanatciklarina hasar vermemeye cok dikkat ediniz.
MudmkuUnse; normal hava akis yoninin tersinden disuk
basincli hava veya su tutarak temizleyiniz.
Bltln hortumlarda ve baglantilarda kacak olup
olmadigini kontrol ediniz. Hortumlarda catlak, yipranma
veya slngerlesme hissi varsa degistirilmelidirler.

13.2. Fan Kayislari

Devri daim, genel olarak kayis tahriklidir. Ayni kayis,
fan ve/veya alternatori de tahrik edebilir. Tahrik kayislar,
her zaman dogru bicimde ayarlanmis olmalidirlar.
Gevsek bir tahrik kayisi alternat6rin, fanin ve devri
daimin gereken sekilde calismasini 6nleyerek, asiri
Isinmaya neden olur.

13.3. Serpantin Kayis

Bu kayista catlak veya kanalli tarafinda “tirtillanma’ olup
olmadigi dizenli olarak kontrol edilmelidir. Catlak veya
“tirtillanma’ var ise, kayis degistirilmelidir.

13.4. V Tipi Kayis
V kayislari, genellikle alternator yardimiyla veya mekanik
bir kayis gergisi yardimiyla ayarlanirlar. Devri daim ile
krank mili kasnagi arasinda kalan mesafenin ortasinda
1 in¢c esneme oldugu takdirde, genel olarak kayis
gerginligi dogrudur.
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13.5. Atesleme Sistemleri/Atesleme Sistem
Tipleri

PSI GM Powertrain motorlarda Ug tip atesleme sistemi
kullanilmistir. Entegreli elektronik distribGtor, ECU
(Elektronik Kontrol Unitesi) ve entegreli elektronik
distribltor ile ECU'lu distribUtorsiz elektronik atesleme
sistemi.

Motorunuzda kullanilan atesleme sistemini belirlemek
icin, litfen Genel Teknik Ozellikler tablosuna bakiniz.

13.6. Bujiler

Bujiler, bakim programinda belirtilen, tavsiye edilen
araliklarla degistirilmelidirler. Genel Teknik Ozelliklerde
belirtilmis oldugu gibi; sadece tavsiye edilen bujileri
veya esdegerlerini kullaniniz.

Buji tirnak araligi, Genel Teknik Ozelliklerde belirtilen
sekilde ayarlanmalidir.

Buijileri ¢cikartirken, daima hangi bujinin hangi silindirden
cikartildigini not ediniz. Her bujide merkez elektrodun
cevresini saran porselene bakiniz. Bircok motor
sorununu; beyaz porselenin Uzerinde biriken atiklarin
renk veya tipinden tespit edebilirsiniz.

Ornegin, atiklar parlak kahverengi ise, bu durum o
silindirin fazla yag yaktigini gosterir. Atiklar ¢cok koyu
gri veya kurumlu siyah renkte ise, motorunuz zengin
bir karisimla calismaktadir ve siz fazla yakit
tlketmektesinizdir. Porselen tzerindeki atiklarin en iyi
rengi acik bronz veya acik kahverengidir. Bu durum,
yakit karisiminin en iyi élcllerde oldugunu ve motorun
calisma kosullarinin dogru oldugunu gosterir. Artiklar
tamamen beyaz ise, motor ¢ok fakir bir karisimla
calismaktadir.

Fakir calisma, motorunuzun émri agisindan dlimcul
bir durumdur ve derhal duzeltilmesi gerekir.
Bir veya daha fazla silindir yag yakiyorsa, motordan
gelen dumanin rengi mavi-gri olacaktir. Musterek
nedenlerin baslicalari, segmanlar (asinmis veya
alismamis) ve stibap sap lastikleridir (kesilmis, pullanmis
veya asinmis). Motor ¢cok zengin bir karisimla calisiyorsa,
egzoz dumani kurumlu siyah renkte olacaktir.



Power Solutions, Inc.

GM Powertrain Sanayi Motorlari

Yakit Sistem Tablosu

Motor 161L 30L 43 1L 57L 741 8.1L
Zenith Karburator (013448) X

El Kumandali Jikle

Zenith Karburator (013448)

Elektrikli Jikle X

Zenith Karburatorli (015052)

w/Cift Yakit Sistemi X X

Holley Karburatdr (0-7448)

Elektrikli Jikle X

Holley Karburator (0-82010) X X

Elektrikli Jikle X

Impco LPG Yakit Sistemi X X X X X
Nolff LPG Yakit Sistemi X X X

PSI Yakit Enjeksiyonu (Benzin) X X X

PSI Yakit Enjeksiyonlu/LPG

Mikser (Cift Yakit) X X X

Impco Dogal Gaz Mikseri X X X X

Nolff Dogal Gaz Mikseri X X X X X X
Zenith Dogal Gaz Mikseri X X X
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14. JENERATORU CALISTIRMADAN

ONCE YAPILMASI GEREKEN
KONTROL VE iSLEMLER

v Motor ve jeneratorii genel olarak gézle muayene ediniz.
Herhangi bir yerinde jeneratérin bulundugu mahalde
hava emisini kolayca yapabilmesini saglayiniz.

v Radyator kapagini acarak su seviyesine bakiniz. Eksik
ise su ilave ediniz. Su seviyesi su doldurma bogazindan
30 mm asagida olmalidir.

v Bolgenin en soduk hava sartlarina gére motorun
sogutma suyunda antifiriz bulunmali. %50 antifiriz ve
%50 su karisimi her bodlgede uygun korumayi
saglayacaktir.

v Hava filtre gostergesini kontrol ediniz. Gerekiyorsa
temizleyiniz veya degistiriniz.

\ Radyatdr 6n pencere panjurlarini acik tutunuz.
Varsa motor ve alternator Uzerinde bulunan anahtar,
takim, Ustuipy, kagit v.s. gibi yabana maddeleri kaldiriniz.

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

4 Kirik, catlak, kopuk, sizinti, gevseklik olup olmadigina
bakiniz. Ariza var ise arizayl gidermeden jeneratori
calistirmayiniz.

4 Devre kesici cikis salterinin devre disi (OFF) pozisyonunda

oldugunu kontrol ediniz. (Manuel modellerde)

Acil stop digmesinin basili olmadigini kontrol ediniz.

Eger bakimli tip aki kullaniyorsaniz aki kapaklarini

acarak gozlerdeki su seviyelerini kontrol ediniz. Eksik

olanlari saf su seperatérden 1 cm Ustlne alacak sekilde
doldurunuz. Gozlere asla cesme suyu, asitli su veya asit
ilave etmeyiniz.

v Akii baglanti kablolarini kontrol ediniz. Gevsek olan
akl baglarini mutlaka anahtar ile sikiniz ve kutup baslarini
temiz tutunuz.

\' Radyator hava cikis davlumbazini kontrol ediniz, tikanik
ise aciniz ve 6nuinde hava ¢ikisina mani olan ne varsa
uzaklastiriniz.

< <2
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15. JENERATOR KONTROL

SISTEMLERI
Jeneratdrlin calismasini kontrol etmek ve
izlemek icin elektronik kontrol sistemleri

kullanilimaktadir. Jeneratériin ihtiyaclarina gore standart

kontrol sistemlerinden birisi uygulanabilir.
GM dogal gaz motorlu jeneratérlerde P72 Otomatik Start

ve Kontrol Sistemi kullanimaktadir.

Kontrol panosu jeneratorin calistirilmasini,
durdurulmasini, calisma durumunun ve ¢ikis geriliminin
izlenmesini saglar. Ayrica dislk yagd basinci, yiksek
motor sicakligi ve diger ariza durumlarinda jeneratdri
otomatik olarak durdurur.

I5.1 P 72 Otomatik Kontrol Panosu ozellikleri

P 72 otomatik jenerator kontrol panosu DSE, model
720 moddl ile sistem kontrol edilir. Ayrica panoda;
otomatik akd sarj cihazi, acil durdurma butonu, koruyucu
sigortalar vardir

Kontrol moduld, sebeke besleme voltajini izler, sebeke
voltaji kontrol modull programinda ayarlanan limitlerin
disina ciktiginda jeneratori otomatik olarak calistinir
ve yUkd otomatik olarak jeneratdre transfer eder.
Sebeke voltaji normal limitler icerisine geri dondugiinde
yUk otomatik olarak sebekeye transfer edilir ve jeneratdr
durdurulmadan once dizel motor sogutulur.
Gerektiginde jeneratdr manuel olarak calistirilir ve
durdurulabilin. Modul Uzerinden sebeke, jenerator
devrede ve devre disi durumu, ariza/alarm durumlan
LED go&stergeleri vasitasiyla izlenebilir:

Modul 6n paneli Uzerinden alarm durumlari, zaman
ayarlari, calisma sirasinin secilmesi editdrden
konfiglirasyon yapilabilir.



El Pozisyonda Calistirma

El butonuna basilarak el pozisyona gecilir Buton ™
arkasindaki LED yanarak pozisyon durumunu gosterir.
® Start butonuna basarak islem sirasi baslatilir

Not: Bu pozisyonda start gecikmesi yoktur

Yakit yolu Uzerindeki bobine yolu agmasi icin enerji
gdnderilir ve akabinde mars motoruna enerji verilir
Mars suresince yaklasik 10 sn. motor marslanir. 3
kez motor marslama denemesi yapili, motor calismaz

ise deneme yapllmaz ve start arizasi L™ semboll moddl
ekrani Gzerinde gosterilir.

Motor ateslendiginde ve alternator ¢ikis voltajindan 20
Hz frekans olclldigl zaman modul mars motorunun
enerjisini keser. Alarm gecikme zaman rolesi stresi calisir
ve sUrenin sonunda alarm girisleri izlenmeye baslar.
Sebeke beslemesi arizalanmadikca veya uzaktan start
yUkte calis sinyali gelmedikge jeneratdr yikstz calisacaktir
Bu sinyaller geldiginde jenerator slrekli yUkte calisacaktir
Otomatik pozisyon segilirse ve sebeke beslemesi normale
doéndiginde veya uzaktan start ylkte calis sinyali
kesildiginde stop gecikme zaman rolesi calisin Yik
sebekeye transfer edilir Jeneratdr yiiksiz olarak sogutma
sUresince calisir sonra stop eder.

Stop @ butonuna basilarak jeneratdr durdurulur,

Test Pozisyonda Calistirma

[?J Test butonuna basilarak test pozisyonu segilir Buton
arkasindaki LED yanarak pozisyon durumunu gosterir

@ Start butonuna basarak test calismasi baslatilir
Yakit yolu tzerindeki bobine enerji verilerek yakit yolu
acilin, yarim saniye sonra mars motoru marslanir,
3 kez motor marslama denemesi yapili; motor calismaz

ise deneme yapilmaz ve start anzasi ‘= sembolii modiil
ekrani tzerinde gosterilin

Motor ateslendiginde ve alternator ¢ikis voltajindan 20
Hz frekans olclldigt zaman modul mars motorunun
enerjisini keser: Alarm gecikme zaman rolesi sdresi calisir
ve slrenin sonunda alarm girisleri izlenmeye baslar.
YUk jeneratore transfer edilecektir ve otomatik veya
stop pozisyonu segilinceye kadar jenerator yikte
calisacaktir:

Not :Jeneratdrin hasar gérmemesi icin Jeneratérden
normal calisiyor sinyalleri alinana kadar jenerator yike
verilmeyecektir.

Otomatik pozisyonda ¢alistirma

Bu pozisyona butonuna basilarak gecilir.
Buton arkasinda LED yanarak pozisyon gosterilir.
Sebeke beslemesi voltaji normal limitlerin disina ciktiginda
start gecikmesi slresinin sonunda modul én paneli
Uzerindeki LED gostergesi sonecektir.

Sebeke arizasinda veya uzaktan start sinyalinin gelmesi
durumunda asagidaki islem sirasi baslayacaktir;

- Start gecikme slresi baglar, strenin sonunda yakit
bobinine enerji gdnderilir, yarim saniye sonra mars
motoru enetjilenir.

- Motora 3 kez mars yaptirili; motor calismaz ise bir

daha deneme yapilmaz, start arizasi ‘= sembol
ekranda gosterilir:

- Alternator cikis frekansi 20 Hz oldugunda ve motor
atesledigi zaman marslama durdurulur. Alarm devreleri
gecikme zaman rdlesi devreye girer ve strenin sonunda
alarmlar izlenir. Yk jeneratore transfer edilir.

Not : Tdm alarm durumlarn normal calisma durumunda
oluncaya kadar jeneratdr grubu ylklenmeyecektir.
- Sebeke beslemesi normale dondigiinde (veya uzak
start sinyali kaldinldiginda) stop gecikme zaman rolesi
devreye girer, zamanin sonunda yik sebekeye transfer
edilinr Sogutma zamani baslar sirenin sonunda motor
stop edilin Jenerator sogutma stiresinde calisiyorken
sebeke tekrar arnzalanirsa (veya uzaktan start sinyali
gelirse) ylk hemen jeneratdre transfer edilin

Korumalar :

ikaz alarmlari

Ikaz alarmi meydana geldiginde motor calismaya devam
eder.

Sarj alternatori arizasi, sarj alternatoriinden ikaz sinyali
gelmediginde ekranda EZl  semboll gésterilecektir.
Dusiik aki voltaji alarmi, modul DC besleme voltajini
izler, voltaj limitlerin digina ciktiginda ¥ sembolii ekranda
gosterilecektin

Yedek alarmlar,meydana geldiginde PP
Sembolleri ekranda gosterilecektir

Durdurma alarmlan
Durdurma alarmlarn meydana geldiginde jenerator
durdurulur. ModUl reset edilerek ariza alarmi kaldirilir

Not: Alarm durumunda reset etmeden dnce gerekli
dizeltme veya onarimi yaptiktan sonra reset yapiniz.
Alarm durumu giderilmedigi takdirde modul reset
olmayacaktir:

Start arizasi, meydana geldiginde "= semboli gésterilir
Dusuk yag basinci, motorda yag basinci disttigtinde
Y7isembolii ekranda gosterilir.

Yiiksek motor sicakligi, motor sogutma suyu sicakligi
asin seviyeye ciktiginda & semboli ekranda gésterilir:
Asiri hiz / Yiksek frekaaspr devri ayarlanan seviyeyi
(normal devrin %14 (nl) astigi zaman <& semboli
ekranda gosterilir.

Disuk hiz / Dustk frekans, Motorun hizi ayarlanan
seviyenin altina diistigiinde  semboli ekranda gosterilir
Dislik jenerator voltajieydana geldiginde

Vi semboli ekranda gosterilir.

Dislk jeneratdr frekamsydana geldiginde <&
semboll ekranda gosterilir:

Sekil 15.1. DSE 720 kontrol modiili



16. KONTROL PANOSU
Kontrol, izleme ve koruma panosu jeneratdr sasesi
Uzerine monte edilmistir.

16.1.P 72 - Otomatik Kontrol Panosu Ozellikleri:
Kontrol cihazlari ve gostergeler ;

o DSE 720 AMF Otomatik start ve sebeke kontrol
modull ile sistem kontroll

o Statik akd sarj cihazi

oAcil durdurma butonu

o Motor; su isitic kontrolU

Sekil 16.1. P 72 Otomatik
Sebeke Ariza izleme ve
Kontrol panosu

Jenerator kontrol moduli ozellikleri :

o Jeneratdrin otomatik veya manuel pozisyonda
calistirlmasi ve durdurulmasi

oJenerator ve Sebeke anzalannin izlenmesi ve kontrold
oLCD ekrandan sistem parametrelerinin izlenmesi
o Modul ayarlarinin én panelden veya PC den

programlanmasi

o Uzaktan iletisim icin uygun

o Basma tuslarla kontrol pozisyonlarinin kolay secimi
OFF - MANUEL - OTOMATIK -TEST

Jenerator Start ve Stop tuslan

Sayfa, Asagl tusu

Gostergeler, LCD ekran Uzerinde
o JeneratoérVolt (F-N)

o Jeneratér Amper (LI, L2,L3)

o Jenerator Frekans ( Hz)

o SebekeVolt (F-F/F-N)

o Motor su sicakligi

o Motor yag basinc

o Motor devri

o Calisma saati

o Akl voltaji

Alarmlar :

o Asirt akim/ Asirt yik

o Asin hiz

o Dustk/YUksek sebeke voltaji
o Duslk/Yuksek sebeke frekansi
o Motor duslk yag basinci

o YUksek motor sicaklig

o Dustk aki voltaji

o Sarj arizasi

o Start anzasi

o Acil stop
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LED gostergeleri :

o Sebeke Hazir

o Sebeke Kesicisi Devrede,
o Jeneratdr Hazin,

o Jenerator Kesicisi Devrede,

17. JENERATOR CALISTIKTAN
SONRA YAPILACAK iSLEMLER

| Jeneratorde olagan disi bir ses veya titresim olup
olmadigini kontrol ediniz.

I Gaz hattinda kacak olup olmadigini kontrol ediniz.
Motor sicakhgr ve yagd basing durumlarini pano
Uzerindeki gostergelerden kontrol ediniz. Yag
basinc, jeneratdr calistiktan 10 saniye sonra normal
degerinde olmalidir.

| Jenerator cikis voltajini ve frekansini pano Uzerindeki
gostergelerden izleyiniz. Voltmetreden fazlar arasi
gerilimin 400 V ve faz-n6tr arasindaki gerilimin
230V oldugunu kontrol ediniz. Cikis voltaj fabrikada
ayarlanmistir. Voltaj ayarlarini degistirmeye
calismayiniz.

I Mekanik governdrli jeneratorlerde ylkstz iken
frekansin 51-52 Hz'de elektronik governérli
jeneratérlerde 50 Hz'de oldugunu kontrol ediniz.

I Motor blok suyu isiticisi yok ise jeneratori 3-5
dakika bosta calistirarak isittiktan sonra ylke veriniz.
(Manuel Modellerde)

I 'YUke verme islemi s6yle yapilmalidir.

I Pano Uzerindeki alternator cikis salterini ON
konumuna aliniz.

I Dagitim panosundaki yUk salterini (veya sigortalarini)
birer birer ON konumuna aliniz. Béylece jenerator
ani olarak tam yuk ile yiklenmez. Aksi durumda
motor zorlanip durabilir veya alternatdr sargi
izolasyonlarinda bozulma hatta yanma olabilir.

I Jeneratorld durdurmadan dnce alternator cikis
salterini OFF konumuna aliniz. (Manuel Modellerde)

| Herhangi bir ariza durumunda ariza sebebi
giderilmeden jenerator asla calistirilmamalidir.

| Motor calistyorken yag-yakit-su sizintisi olup
olmadigini kontrol ediniz.

I Motoru uzun sureli dislk ylikte (< %30) veya
yUksuz calistirmayiniz.

I Tek fazl yikleri her faza (U,V,W) esit olarak dagitiniz.



IKONLAR VE LCD TANIMLARI BASMALI BUTONLAR

Sembol Aciklama Sembol Aciklama Sembol Aciklama
Stop / Reset Configure / Log Otomatik
o Sayfa Test Manuel veya
@ I Test pozisyonun
Manuel da iken Start
DURUM / GOSTERGE SEMBOLLERI
Sembol Aciklama Sembol Aciklama Sembol Aciklama
L1 Faz L2 Faz L3 Faz
L1i-N Faz - Notr L1-N Faz - Notr L1-N Faz - Notr
L1-L2 Faz - Faz L2-L3 Faz - Faz L3 -L1 Faz - Faz
BAR Basing Birimi Kpa Kpa \g?rgi;mlﬁasmg PSI Basing Birimi
\' Voltaj cF Isi Hz Frekans
A Amper ¢C Isi RPM Devir/Dakika
kW KiloWatt kVA Goriinen G Giic Faktoril
@ Calisma Saati nJ AC Jeneratér
Zamanlayic
% Calisiyor - bc sebeke
Konfiglrasyon L Alarm
x Modu Aktif -iBO/O Yakit Seviyesi Katag
Harici Giris ile Canbus J1939
ﬂ Panel Kilitli Can Mesajlari
ALARM GOSTERGELERI
Sembol Aciklama Sembol Aciklama Sembol Aciklama
ikaz Durdurma Elektrik
Alarmi Alarmi Acma
Dusuk Yag Asirt Akim
m Yakit = Basinci A T ikaz
- ; Yiksek Sogutma g Yiksek
[~ ] Sarj Arizas z\l.sa Suyu Sicaklig \V4 T Voltaj (AC)
- . —~ Distik
I Acil Durdurma | Start Arizasi \V4 l Voltaj (AC)
—— Yiksek Yiksek
\V4 T Voltaj (DC) @ Asin Hiz H V4 T Frekans
S DU§Uk @ e DU§Uk
V l Voltaj (DC) Dustk Hiz H V4 l Frekans
> gg;?gpgcé ! > Yardima Alarm

Tablo 15.2. DSE 720 kontrol modiillerinde kullanilan semboller.
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18. Transfer Sivi¢ Panosunun Yeri ve
Yerlestirilmesi

Transfer sivic yerlesiminde g6zénine alinacak noktalar « Jeneratdr icin kullanilacak kuvvet kablolarinin akim
sunlardir: tasima kapasiteleri verilmistir.
+ Transfer sivici midmkin oldugu kadar acil yik « Transfer sivic panosu jeneratérden ayri ise transfer
panosuna yakin yerlestiriniz. sivic mimkiln oldugunca dagitim panosu yanina
« Transfer sivic temiz, kuru, havalandiriimasi iyi ve asiri yerlestirilir. Bu durumda jeneratérden, sebeke
isidan uzak ortamlarda olmalidir. Ortam 1sisi 40 sC panosundan ve acil yik panosundan transfer sivic
Uzerine ¢ikti§l zaman sigortalar ve salterler daha panosuna kuvvet kablolari cekilir. Ayrica jenerator
cabuk acma yapacaktir. Transfer sivici etrafinda yeteri kontrol ve start panosundan transfer sivic panosuna
kadar calisma alani bulunmalidir. 8x2.5 mm2 kumanda kablosu cekilmelidir.
+ Jeneratérden cekilen akimlarin degeri mimkun oldugu « Transfer sivi¢ panosu jenerator Uizerine monte edilmis
kadar Uc faza esit dagitilmalidir. Bir fazdan cekilecek ise musteri panosundan sebeke ve yuk kablosu olarak
akimin degeri nominal akim degerini kesinlikle iki adet kuvvet kablosu cekilmesi gerekir. Tipik acil gli¢
asmamalidir. sistemi yerlesimi tek hat semasindan incelenebilir.
NORMAL %EBEKE JENERATOR
BESLEMESI
‘ MUSTERI DAGITIM PANOSU
EBEKE !_ _______________ o
YIRICISI " _| ] ..<
‘ L <
1 ! | } ¢8IIE_LER
- | N . S
T ] N4
< A 1 =
oon i ~
\{ KORUMASI
B -
i N
|
| Shaan
| \< = YUKLER
' o AN
I
Losoeon oe e o o cnn -
MUSTERI DAGITIM PANOSU

Sekil 18.10. Tipik acil gl sistem yerlesimi
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19. MECC ALTE ALTERNATOR ARIZALARI VE GIDERILMESI

Ariza

Muhtemel Sebebi

Ariza Giderme

Alternatorde ikaz ve voltaj yok

Sigorta atik
Kalicr voltaj yeterli degil
Kalicr voltaj yok

Sigorta degistir, yenile

Motor devrini 15 % artir

Elektronik regulatorin + ve -
terminallerine 15 V aki voltajini

30 Q direng Uzerinden seri ve dogru
polariteye dikkat edilerek ikazlama

yapilir.

Regulatorden ikazlama var,
alternatdrde voltaj ve ikaz yok

Baglantilarda kopuklar var

Devre semasina bakarak baglantilari
kontrol et

Alternatdr yiksuz iken voltaj
disuk

Voltaj ayar potansiyometresi ayarsiz.
Regulator korumasi devrede
Sarg! arizasi

Voltaji potansiyometreden ayarla
Hizi kontrol et
Sargilari kontrol et

Yikte iken alternator voltaji disik

Voltaj ayar potansiyometresi ayarsiz.
Regulatoér korumasi devrede

Regulator arizali
Doner diodlar arizali

Voltaj potansiyometreden ayarla
Asiri akim, gug faktori 0.8'den kicuk,
motor devri normalden 4% dusuk.
ReguUlatori degistir, yenile
Kablolari sk diodlari kontrol et

YiksUz iken alternatdr voltaji
ylksek

Voltaj ayar potansiyometresi ayarsiz.
Regulator arizali

Voltaji potansiyometreden ayarla
Regulatort degistir, yenile

Yikte iken alternator voltaji
yUksek

Voltaj ayar potansiyometresi ayarsiz.
Regulator arizali

Voltaji potansiyometreden ayarla
Regulatori degistir, yenile

Degisken voltaj (anstabil)

Motor devri degisken Regllator ayarsiz

Motor devrini sabitle
Regulatér, 'STAB' Potansiyometresi
Uzerinden stabiliteyi ayarlayin
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20. MOTOR ARIZALARI VE GIDERILMESI

Asagida motorda meydana gelebilecek muhtemel motor arizalari ve sebepleri verilmistir.

MOTOR CALISMIYOR

Mars Motoru Marslama Yapmiyor

+ AkU yetersiz

- Aku baglantilari yanlis, ya da iyi sikilmamis
+ Mars anahtari arizali

« Mars motoru tahrik mekanizmasi kirli

+ Mars motoru arizali

+ Yag basinci yetersiz

Yavas Marshyor

- AkU yetersiz

« Ak baglantilari yanlis, ya da iyi sikilmamis
+ Yanls ozellikle yag kullaniimis

+ Mars motoru arizali

Normal Sekilde Marslama Yapiyor
- Gaz yok

- Gaz selenoid valfi kapali kalmis

« Vakum svici arizali

« Emme manifolrunda hava sizintisi var

+ Gaz filtresi tikall

Regulatdor / Konventor arizali

. Elektriksel

« Bujiler atesleme yapmiyor

Buijiler yagl

« Buji yalitim hasarli

- Atesleme bobini hasarli, yanmis

« Atesleme svici arizali

- Yakit kapama valfi veya vakum svi¢ baglantilari yanlis

Motor Diizgiin Calismiyor
Atesleme Dizgln Degil
« Buji ark boslugu dogru degil
+ Buji yalitimi hasarli
Gaz sistemi kismen tikali
+ Regulator arizali (Sadece LPG ve NG motorlari igin)

 Mikserde sizinti var (Sadece LPG ve NG motorlari icin)

Valfler sikismis
- Valfler yanmis
- Valf yayi kirilmis
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Motor Calisiyor ve Duruyor
. Atesleme svici kontaklari arizali
+ Gaz sistemi kismen tikali

« Hava sizintisi var

Motor Cikis Giicii Dusuk

+ Atesleme zamani geri kaliyor

- Buji ark boslugu aralig kiglk

+ Gaz hatti arizali (basing dustik)

« Emme manifoltunda hava sizintisi var

- Valfler yanmis ya da yerine tam oturmuyor
+ Atesleme zamani zinciri arizali

- Filtreler tikali

+ Yeterli gaz gelmiyor

Motor Diizgiin Calismiyor

« EFl arizali

« Yakit besleme hatti arizali

« Emme valfi (leri) tam kapanmiyor

Motor Vuruntu Yapiyor
+ Yanma odasinda asiri karbon birikmesi olmus
- Yataklar ya da pistonlar gevsemis.

Motor Sicakligi Normalin Ustiinde

+ Su seviyesi disUk

- Termostat arizali, yanls calisiyor

- Sogutma sisteminde pislik var

« Ortam sicakligi >50sC ve motor asiri yiklenmis
+ Motor sogutma sivisi donmus halde motor calisiyor
- Fan kayisi gevsemis

Radyator pinleri tozlu, tikanmis

Silindir kafasi contasind sizinti var

Benzin karisimi fakir / LPG ve NG karisimi
zengin sekilde motor calisiyor.

.



MUSTERININ SORUMLULUKLARI

I. AKSA JENERATOR miusterisi ncelikli olarak, garanti kapsamindaki makinesine, Aksa Jeneratériin yetkili servisleri
disinda higbir yabanci servise veya kisiye, miUdahale izni vermemelidir Bdyle bir midahale, makinenin Aksa Jenerator

'Un garantisi kapsamindan ¢ikmasina sebep olur.

2.Satisi yapilan jeneratorlerin garanti stiresi, mUsteriye kesilen fatura tarihi ile baslar ve iki yildir: Jenerator gruplarindak

motorlarin garanti kapsamindaki calisma sureleri, orijinal kitapg¢iklarinda belirtilen calisma saati kadardir.

3.Satin alinan jeneratdrlerin devreye alma islemleri, Aksa Jeneratdr Yetkili Servislerince yapilmalidin Musterinin
kendisi veya baska bir servise start islemi yaptirmasi, makinenin garanti kapsami disina ¢ikmasina sebep olur.
Makinenin ¢alisma sartlarinin kontrol edilerek ( yerlesim, montaj, elektriksel baglantilar; kablo kesitleri, havalandirma,
egzoz cikisi, yakit yolu vs.) yapilan devreye alma islemi, sadece, devreye alma isleminin yapildigi mekan ve elektriksel
baglantilarin yapildigl nokta icin gecerlidir. ilk start isleminin yapildigi mekanin degistiriimek istenmesi halinde,
makinenin cevreye bagli calisma sartlan da degismis olacagindan, makinenin saglikl calismasinin ve garanti stiresinin

devami icin, tekrar Aksa Jeneratdr yetkili servislerince kontrol edilerek isletmeye alinmalidir.

4.Garanti suresi icerisindeki bUtln jeneratdrlerimizin, periyodik bakim cizelgesinde belirtilen tim bakimlari, Aksa
Jeneratorin yetkili servislerine yaptinimalidir Jeneratére ait bakim ¢izelgesi ve bakim kitapgiklar makine ile birlikte
mUsteriye teslim edilmistin S6z konusu bakim kitapc¢igl ve cizelgesinin kaybolmasi durumunda musteri, bu kitapciklar

tekrar temin etmekle yUkimlUdar
5.Mdusteri, imalat hatasi disinda ki tim bakim, ariza ve problemlerin giderilmesindeki Ucretleri karsilayacaktir:

6.lhmal sonucu olusan arizalar, yanhs kullanma, uygun olmayan glcte kullanma, yanlis yerlesim ve uygun olmayan

sartlardaki depolama vb. Durumlardan kaynaklanacak arizalardan mdusteri sorumludur.

7. Kamyon Ustl teslimlerde, nakliye sorumlulugu, indirme sorumlulugu da dahil olmak Uzere (kamyon Ustlinde
tesliminden sonra, devreye alma (start) islemine kadar) makinenin uygun sartlarda muhafaza edilmesi tamamen

musterinin sorumlulugu altindadir:

8.Satin alinan jeneratdér 2 ay icerisinde devreye alinmayacaksa, s&z konusu jeneratére ait depolama kosullar
saglanmak kaydi ile bekletilmelidir. Elinizdeki makinenin depolama kosullarn ile ilgili gerekli bilgi ve yardimi, Aksa
Jenerator Yetkili Servislerinden temin edebilirsiniz. Garanti slUresi icerisindeki bir makinenin depolama (konserve)

isleminin Aksa Jeneratdre yaptiriimasi zorunludur

9.Garanti servis hizmeti veren servis elemaninin fazla mesai yapmasi, misteri tarafindan talep edilirse, fazla mesaiden

dogacak maliyeti musteri karsilayacaktir:

10.Makineye ulasmak icin yapilan girisler, bariyerler, duvarlar, parmakliklar, tabanlar, tavanlar, gliverteler, yada bunun
gibi yapilar, kiralik vincler yada benzerleri, olusturulan rampalar yada benzerleri, cekiciler yada koruyucu yapilarin,

makinenin komple alinmasinda yada baglanmasinda olusacak Ucretler miusteriye aittir.
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I 1. Misterinin, servis icin gelen personelin yetkisini sorma ve arastirma hakkr vardir. Bu ayni zamanda

musterinin gdrevidin

12. MUsteri garanti hizmeti alabilmesi i¢in, istenmesi halinde,makinenin garanti belgesini ve start formunu
servis yetkililerine gdstermekle yUkimlidur. Bu ylzden, s6z konusu belgeler, jeneratdr odasinda, kolay

ulasilabilecek bir yerde muhafaza edilmelidir.

3. Garanti kapsamindaki bir jeneratorin calisma yerinin degistirilmesi durumunda, garantinin devam
etmesi icin, jeneratdrin yeni yerindeki montaji yapildiktan sonra, Aksa Jeneratdr yetkili servislerinden
devreye alma islemi talep edilmelidir. Yetkisiz kisilerce yapilacak yer degistirme ve yeniden devreye alma
islemi, makinenin garanti kapsami disinda kalmasina sebep olacaktir. ikinci defa yapilacak devreye alma

isleminin Ucretini musteri karsilayacaktir.

14. Jeneratdor odasi 6lgllerinin normlara uygun olmasi, yeterli havalandirma ve egzoz ¢ikisint musteri,

saglamakla ylkimlidar

I5.Sogutma sistemine, silindir gdmlek veya blogunda karincalanma, erozyon ve tortu olusmamasi igin

eklenmesi gereken kimyasallarin eklenmemesi durumunda, olusan arizalardan mdusteri sorumludur.

16. Satin alinan jeneratdrlere garanti slresi icerisinde, orijinal ekipmanlari ve projesi haricinde ilave
ekipman ve proje yapilamaz. Yapilmasi planlanan ilave calismalar (senkron, ilave kontrol Unitesi, pano,

transfer pano vs.) Aksa Jeneratdrin onayr olmadan yapilirsa, makine garanti kapsami disina cikar.

17. Garanti kapsamindaki bUtin makinelerimizde, aksa jeneratérin orijinal yedek parcgalar kullaniimalidir:

Orijinal parca kullanilmamasi durumunda dogacak arizalardan musteri sorumludur.

18. Jeneratdr glicline uygun secilen sebeke kontaktdrld lUzerinden, jeneratdr nominal akimindan fazla

akim c¢ekilmesinden kaynaklanacak arizalardan aksa jeneratdér sorumlu degildir

19. Cevresel etkilerden dolayi jeneratérde meydana gelecek arizalar garanti kapsamina girmez. Deprem,

sel, su baskini ve benzeri gibi dogal afetlen

20. BUtUn jeneratorlerimizde, sebeke alt ve Ust limitleri, makinemizin ve musteriye ait isletmenin, saglkli
calisabilecegi degerler baz alinarak belirlenmistir. Sebeke voltaj limitlerinin degistirilmesi musteri tarafindan
istenmesi halinde, bu degisiklikten kaynaklanacak arizalarin bitin sorumlulugunu, musterinin Ustlendigine

dair rapor yazilarak bu degisiklik yapilabilir.
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Dear Aksa Generating Set Users;

First of all, we would like to thank you for your choice of Aksa Power Generation.

This operating and maintenance manual is designed and developed to make you
familiar with generator system.

This manual gives general information about mounting, operation and
maintenance of the generating set. Tables and diagrams are also available
outlining your generating set.

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

AKS d o
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1. INTRODUCTION

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

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

This operating and maintenance manual is prepared to assist the
operator in operation and maintenance 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.

1.1 Generating Set Label and Serial Number

Care should be taken to perform more frequent maintenance in
dirty and dusty environments in order to keep the generating set
in good working condition.

Necessary adjustments 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, power in kVA and kW, frequency, power
factor and weight of the generating set. These datas are necessary

in spare part orders, for warranty validity and for service calls.

1.2 Engine Identification

An identification label is affixed to the right side of th engine on
the rocker cover when looking at the engine from the flywheel
end... (The engine serial number is also stamped into the left side
of the cylinder block near the engine flywheel.) The label contains
the engine model number (i.e. 4.3L, 5.7L, etc) and a serial number
which identifies the engine from other GM Powertrain engines
provided by Power Solutions, Inc. The engine and/or ordering

replacement service parts.

2. SAFETY

2.1 General

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

trained.

WARNING

I Read and understand all safety precautions and warnings before
operating or performing maintenance on the generating set.

I Failure to follow the instructions, procedures, and safety
precautions in this manual may increase the possibity of accidents
and injuries.

I 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 cannot be started until
the condition is corrected.

I Disconnect the battery negative (-) lead prior to attempting any
repairs or cleaning inside the enclosure.

I Install and operate this generating set only in full compliance
with relevant National, Local, or Federal Codes, Standards or
other requirements.

I Do not allow skin contact with fuel, oil, coolant and other

chemicals for al long time.

I Lower the air, water and oil pressure of the genset before
starting any repairs.

I Do not attempt to repair or operate the genset, wearing a tom
protective cloth.

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

I Gas dedection equipment must be installed inside of (open type)
generating set room.

I If the gas leakage dedection equipment doesn’t connect to safety
system that you never run the genset.

I Natural gas leakage dedection equipment must be installed on
the ceiling. LPG gas leakage dedection equipment must be installed

near the ground.



2.2 INSTALLATION and HANDLING

This manuel covers procedures for installation and handling of
generating sets. That chapter should be read before installing,
moving and lifting the generating set. The following safety

precautions should be noted:

WARNING

I Make electrical connections in compliance with
relevant Electrical Codes, Standards or other

requirements. This includes requirements for

grounding and ground/earth faults.

I For stationary generating sets with gas storage
tanks or gas pipe line make sure such systems are installed in
compliance with relevant Codes, Standards or other requirements.

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 material and are
guarded for personnel protection per safety requirements.
Ensure that fumes from the exhaust outlet will not be a hazard.

I Never lift the generating set by attaching to the engine or
alternator lifting lugs, instead use the lifting points on the
baseframe or canopy.

I Ensure that the lifting rigging and supporting structure is in
good condition and has a capacity suitable for the load.
Keep all personnel away from the generating set when it is
suspended.

I Do not istall or operate the genset in a dengerous environment

unless it is specially designed.

2.3 FIRE AND EXPLOSION
Gas and fumes associated with generating sets can be flammable
and potentially explosive. Proper care in handling these materials

can dramatically limit the risk of fire or explosion.

WARNING

I Ensure that the generating set room is
properly ventilated.

I 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 Never store flammable liquids near the engine.

I Do not smoke or allow sparks, flames or other sources of ignition
around gas or batteries. Gas is explosive. Hydrogen

gas generated by charging batteries is also explosive.

I Turn off or disconnecting the power to E
the battery charger before making or :
breaking connections with the battery. w‘(

I The avoiding arcing keep grounded
conductive object (such as tools) away from exposed live electrical
parts (such as terminals) Sparks and arcing might ignite gas.

I Do not attempt to operate the generating set with any known
leaks in the gas system.

I There must be an emergency exit for evacuating the personnel

in times of a fire.

2.4 MECHANICAL

The generating set is designed with
guards for protection from moving

parts. Care must still be taken to protect

personnel and equipment from other

mechanical hazards when working

around the generating set.

WARNING

I Do not attempt to operate the
generating set with the safety -
«»

~

guards removed. While the

generating set is running do not

o«

attempt to reach under or around

the guards to do maintenance or for any other reason.

I Keep hands, arms, long hair, loose
clothing and jewellery away from

pulleys, belts and other moving

oSl Hctilides

parts.

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

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

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

I 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 pressure

before removing the cap completely.



2.5 CHEMICAL

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 contact with coolant, lubricants
or battery electrolyte. If swallowed, seek medical treatment ..
immediately. Do not induce vomiting if fuel is swallowed.
For skin contact, wash with soap and water.

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

Wear an acid resistant apron and face shield or goggles 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 equipped
with sound attenuating enclosures can
produce noise levels in excess of 105 dBA.
Prolonged exposure to noise levels above

85 dBA is hazardous to hearing.

WARNING

Ear protection must be worn when operating or working around

an operating generating set

2.7 ELECTRICAL

Safe and efficient operation of electrical equipment can be achieved

only if the equipment is correctly installed, operated and maintained.

WARNING

The generating set must be connected
to the load only by trained and qualified
electricians who are authorized to do

so, and in compliance with relevant

Electrical Codes, Standards and other

requlations.

Ensure that the generating set is effectively grounded/earthed
in accordance with all relevant regulations priorts operation.
The generating set should be shutdown with the battery negative
(-) terminal disconnected prior to attempting to connect or
disconnect load connections.

Do not attempt to connect or disconnect load connections while
standing in water or on wet or soggy ground.

Do not touch electrically energized parts of the generating set
and/or interconnecting cables or conductors 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 cables is complete. Do
not operate the generating set without the cover securely in
place.

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, abraded or otherwise
degraded. Replace terminals that are worn, discolored or
corroded. Keep terminals clean and tight.

Insulate all connections and disconnected wires.

Use only Class BC or Class ABC extinguishers on electrical fires.



3. FIRST AID FOR ELECTRIC SHOCK 3.5 IF NO BREATHING AND NO PULSE

Call or telephone for medical help.

WARNING +  Give two breaths and start chest compresion as follows:
I Do not touch the victim's skin with bare hands until the source «  Place heel of hand 2 fingers breadth
of electricity has been turned off. above ribcage/breastbone junction.
I Switch off power if possible other wise pull the plug or the +  Place other hand on top and interlock ‘
cable away from the viation. fingers.
I If this is not possible, stand on dry insulating material and pull «  Keeping arms straight, press down 4
the victim clear of the conductor, preferably using insulated 5 cm (1.5-2 inch) at a rate of 15 times per minute.
material such as dry wood. +  Repeat cycle (2 breaths and 15 compressions) until medical help
I If victim is breathing, turn thi victim clear of the conductor, takes over.
preferably using insulated material such as dry wood. « If condition improves, confirm pulse
I If victim is breathing, turn the victim into the recovery position and continue with breaths.
described below. Check for pulse after every 10 breaths.
I If victim is unconscious, perform resuscitation as required: + When breathing restarts, place the }.'\

victim into the recovery position described below.

3.1 OPEN THE AIRWAY

Tilt the victim’s head back and lift 3.6 RECOVERY POSITION

the chin upwards. Turn the victim onto the side.

Remove objects from the mouth or Keep the head tilted with the jaw
throat (including false teeth, tobacco, forward to maintain the open airway.

or chewing gum). Make sure the victim cannot roll

forwards or backwards.
3.2 BREATHING + Check for breathing and pulse regularly.

Check that the victim is breathing by looking, listening and « If either stops, proceed as above. %

feeling for the breath.

WARNING
3.3 CIRCULATION ( I Do not give liquids until victim is
Check for pulse in the victim’s neck. conscious.

3.4 IF NO BREATHING BUT PULSE IS PRESENT

Pinch the victim’s nose firmly.

Take a deep breath and seal your lips
around the victim’s lips.

Blow slowly into the mouth watching
for the chest to rise. Let the chest fall

completely. Give breaths at a rate of

10 per minute.

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

Check for pulse after every 10 breaths.

When breathing restarts, place the victim into the recovery

position described later in this section.



4. GENERAL DESCRIPTION

4.1. GENERATING SET DESCRIPTION AND IDENTIFICATION
Aksa Generating Set has been designed as a complete package to
provide superior performance and reliability.

Figure 4.2 identifies the major components. This figure is of a typical
generating set. However, every set will be slightly different due to
the size and configuration of the major components. This section
briefly describes the parts of the generating set. Further information

is provided in later sections of this manual.

4.2. MAJOR COMPONENTS

« Gas Line (1) - Battery (6) + Radiator (10)

« Control Panel (2) « Starter (7) + Battery charging

alternator (11)

« Control Modul (3) » Engine (8)

+ Exhaust Outlet (12)

« Alternator (4) » Base Frame (9)

« Genset Label (5) « Air Filter (13)

4.3. GAS ENGINE

The gas engine powering the generating set (Item 8) has been
chosen for its reliability and the fact that it has been specifically
designed for powering generating sets. The engine is of the heavy
duty industrial type with 4 stroke compression ignition and is fitted
with all accessories to provide a reliable power supply. These
accessories include, among others, a cartridge type dry air filter

(item 13) and an electronic engine speed governor.

4.4. ENGINE ELECTRICAL SYSTEM

The engine, electrica system is 12 volts or 24 volts DC, negative
ground/earth. This system includes an electric engine starter (item
7)., a battery (item 6) and a battery charging alternator (item 11).
For 12 volts electrical system one battery is given. For 24 volt system
two lead-acid batteries are given. Other types of batteries may be

fitted if they were specified.

4.5. COOLING SYSTEM

The engine cooling system is water cooled. The water cooled system
is comprised of a radiator (item 10), a pusher fan and a thermostat.
The alternator has its own internal fan to cool the alternator

components.

4.6. ALTERNATOR

The output electrical power is normally produced by a screen
protected and drip-proof, self-exciting, self-regulating, brushless
alternator (item 4) fine tuned to the output of this generating set.

Mounted on top of the alternator is a sheet steel terminal box.

4.7. BASEFRAME
The engine and alternator are coupled together and mounted on

a heavy duty steel bareframe.

4.8. 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 baseframe.

4.9 SILENCER AND EXHAUST SYSTEM

An exhaust silencer is provided loose for installation with the
generating set. The silencer and exhaust system reduce the noise
emission from the engine and can direct exhaust gases to safe

outlets.

4.10 CONTROL SYSTEM
One of several types of control systems and panels may be fitted
to control the operation and output of the set and to protect the

set from possible malfunctions. (item 2)



5. INSTALLATION, HANDLING AND STORAGE

5.1 GENERAL

Once the size of the generating set and any associated control
systems or switchgear have been established, plans for installation
can be prepared. This section discusses factors important in the

effective and safe installation of the generating set.

5.2 CANOPY
All canopy parts are designed with modular principles without
welding assembly.
All metal canopy parts are painted by electrostatic polyester
powder paint.
Exhaust silencer is protected against envirenmental influences

and an emergency stop push button is installed on canopy.

Canopy enables easy lifting, maintenance and operation. It also
protects the genset from unauthorized usage and envioronmental

influences.

5.3 MOVING THE GENERATING SET

The generating set baseframe is specifically designed for ease of
moving the set. Improper handling can seriously damage
components.

Using a forklift, the generating set can be lifted or carefully
pushed/pulled by the baseframe. If pushing, do not push the
baseframe directly with fork. Always use wood between forks and

the baseframe to spread the load and prevent damage.
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Figure 5.1 Lifting generating set by using a winch



WARNING

I Never lift the generating set by attaching to the engine or
alternator lifting lugs.

I Ensure the lifting rigging and supporting structure is in good
condition and is suitably rated.

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

I If the generating set is going to be lifted, it should be lifted by

the lifting points fitted on canopied sets and most open sets.

5.4 LOCATION

Selecting a location for the generating set can be the most important

part of any installation procedure. The following factors are important

in determining the location:

+ Adequate ventilation.

- Protection from the elements such as rain, snow, sleet, wind
driven precipitation, flood water, direct sunlight, freezing
temperatures. or excessive heat.

+ Protection from exposure to airborne contaminants such as
abrasive or conductive dust, lint, smoke, oil mist, vapors, engine
exhaust fumes or other contaminants.

+  Floor of generating set room must be smooth and strong.
Protection from impact from falling objects such as trees or
poles, or from motor vehicles or lift trucks.

«  Clearance around the generating set for cooling and access for
service: at least 1 meter (3.3 feet) around the set and at least
2 meters (6.6 feet) headroom above the set.

«Access to move the entire generating set into the room. Air
inlet and outlet vents can often be made removeble to provide
an access point.

+  Limited access to unauthorized personnel.

If it is necessary to locate the generating set outside of the
building, the generating set should be enclosed in a canopy.
A canopy is also useful for temporary installations inside or

outside the building.

5.5. FOUNDATION’S VIBRATION ISOLATION
The generating set is shipped assembled on a rigid baseframe that
precisely aligns the alternator and engine and needs to be bolted

down only to a suitably prepared surface.

Foundation

A reinforced concrete pad provides a rigid support to prevent
deflection and vibration. Typically the foundation should be 150
mm (6 inches) deep and at least as wide and long as the generating
set. The ground or floor below the foundation should be properly
prepared and should be structurally suited to carry the weight of
the foundation pad and the generating set.

(If the generating set is to be installed above the ground floor the
building structure must be able to support the weight of the
generating set, fuel storage and accessories). If the floor may be
wet from time to time such as in a boiler room, the pad should be
raised above the floor. This will provide a dry footing for the
generating set and for those who connect, service or operate it.

It will also minimize corrosive action on the baseframe.

5.6. COMBUSTION AIR INLET

Air for engine combustion must be clean and as cool as possible.
Normally this air can be drawn from the area surrounding the
generating set via the engine mounted air filter. However, in some
cases due to dust, dirt, or heat, the air around the set is unsuitable.
In these cases an inlet duct should be fitted. This duct should run
from the source of clean air (outside the building, another room,
etc.) to the engine mounted air filter. Do not remove the air filter
and mount it at a remote location as this can increase the possibility

of dirt leaking through the ductwork and into the engine inlet.

5.7. COOLING AND VENTILATION

The engine, alternator, and exhaust piping radiate heat which can
result in a temperature high enough to adversely affect the
performance of the generating set. It is therefore important that
adequate ventilation is provided to keep the engine and alternator
cool. Proper air flow, as shown in Figure 5.4, requires that the air
comes in at the alternator end of the set, passes over the engine,
through the radiator and out of the room via a flexible exhaust
duct. Without the ducting of the hot air outside the room, the fan
will tend to draw that hot air around and back through the radiator,

reducing the cooling effectiveness.
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Figure 5.2 Directing the air thrown from the radiator with deviating wings

Sharp corners on the radiator, hot air outlet channel or its chimney
must be avoided. Some rearrangements to turn thrown air should

be done (Figure 5.2 and 5.3).

Figure 5.3 Weak ventilation installation
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Figure 5.4 Air ventilation

The air inlet and outlet openings should be large enough to ensure
free flow of air into and out of the room. As a rough guide the
openings should each be at least 1.5 times the area of the radiator
core.

Both the inlet and outlet openings should have louvres for weather
protection. These may be fixed but preferably should be movable
in cold climates so that while the generating set is not operating
the louvres can be closed. This will allow the room to be kept warm
which will assist starting and load acceptance. For automatic starting
generating sets. If the louvres are movable they must be automatic-
ally operated. They should be programmed to open immediately

upon starting the engine.

5.8 EXHAUST

The purpose of the engine exhaust system is to direct the exhaust
outside to a location and height where the fumes and odors are
will not become an annoyance or hazard, and to reduce noise. A
suitable exhaust silencer must be incorporated into the exhaust
piping to reduce the noise level from the engine.

(See Figure 5.4 - 5.5)

WARNING:

I Engine exhaust emmissions 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.

I Ensure hot exhaust silencers and piping are clear of combustible
material and are guarded for personnel protection per safety
requirements.

I Ensure that fumes from the exhaust outlet will not be a hazard.
In designing an exhaust system, the primary consideration is to
not exceed the allowable back pressure permitted by the engine
manufacturer. Excessive back pressure seriously affects engine
output, durability and fuel consumption. To limit the back
pressure the exhaust piping should be as short and straight as
possible. Any required bends should have a curve radius of at
least 1.5 times the inside diameter of the pipe.

Other exhaust design criteria are as follows:

I A flexible connection between the exhaust manifold and the
piping system should be used to prevent transmission of engine
vibration to the piping and the building and to allow for thermal
expansion and any slight misalignment of the piping.

(See Figure 5.4)

I The exhaust gas pipes should be supported by the building in
order to prevent the dead weight carried by the engine manifold
and turbocharger. For that, stretching, elements should be used.
(See Figure 5.5)

I Exhaust system components located within the generator room
should be insulated to reduce heat radiation and noise levels.
Pipes and the silencer, whether located inside and outside the
building, should be located well clear of any combustible material.

I The outer end of the exhaust pipe, if horizontal, should be cut
at 60° to the horizontal or should be fitted with a rain hood or
cap, if vertical, to prevent rain or snow from entering the exhaust
system.

I The exhaust pipe must not be connected to exhausts from other
generating sets.

I Exhaust pipes must be made up of black iron pipe.



Room Air Inlet
GenSet | Stand By Dimensions Opening
Model Powe (mm)
(kVA) Total A
, : (m?)
Length | With | Height

AGM 25 25 4500 | 4000 | 2850 0,5
AGM 35 37 4500 | 4000 | 2850 0,5
AGM 60 62 5000 | 4000 | 2850 0,5
AGK 80 82 5000 | 4000 | 2850 0,8
AGM 100 100 5000 | 4000 | 2850 0,8
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5.9 GAS SUPPLY LINE

Engine gas line must supply continuously clean and require gas. The gas line should has first step and ziro pressure regulator, 12 V

shutdown solenoid, MAS (Main adjustment screw) and flexible pipe. The gas line must be seamless black steel pipe. Main gas line should

be connected with flexible pipe to the engine.

1. Air Filter

2. Mixer

3. Actuator and Governor

4. MAS (Main adjusment screw)

6. ENGINE OIL RECOMMENDATION

Multi - viscosity oils are recommended. SAE 10W - 30 is recommended
for your engine from 0 degrees F (-18 degrees C) or above. If
ambient temperatures are consistently below 0 degrees F. SAE 5W-
30 oil can be used. Synthetic oils are not recommended for industrial
or stationary engines.

To achive proper engine performance and duability, it is important
that you use only engine lubricating oils of the correct quality in
your engine Proper quality oils also provide maximum efficiency for
crankcase ventilation systems, which reduces pollution.
Important: Use only engine oils displaying the American Petroleum
Institute (API) “'Starbust’ Certification Mark ""FOR GASOLINE
ENGINES" on the container.

5. Zero Pressure Regulator

6. 12 V Solenoid (Normallly Closed)
7.1, " Plug

8. First step regulator (optional)

Gasoline engines that are converted for LPG or NG fuels must use
oils labeled "“FOR GASOLINE ENGINES". Do not use oils that are

specifically formulated for Diesel Engines only. CC or CD classification
oils, even when labeled Heavy Duty or for Natural Gas Engine, are

not acceptable.

Engine Oil Recommendation

Multi - viscosity oils are recommended. SAE 10W - 30 is recommended
for your engine from 0 degrees F (-18 degrees C) or above. If
ambient temperatures are consistently below O degrees F. SAE 5w-
30 oil can be used. Synthetic oils are not recommended for industrial

or stationary engines.

-30° -20° -15°

-10°

#SA 5W30 Q

< SAE S5WAQ sy
<mmmm SAFE 10

ﬁSA 10 ?

0° +30° +40°

)

Figure 6. Oil Viscosity Chart
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7. BATTERIES

WARNING

I Do not smoke or allow sparks, flames or other sources of ignition
around batteries. Hydrogen gas generated by charging batteries
is explosive.

I Wear an acid resistant apron and face shield or goggles when
servicing the battery. If electrolyte is spilled on skin or clothing,
flush immediately with large quantities of water.

I Take out the metalic things in your wrist and protect your
wrist and hand.

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

I 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 accessible for servicing. This
will prevent electrical losses from long cale that could impact

on the engine starting capability of the batteries.

7.1 BATTERY MAINTENANCE
1. 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.

M W

Control the electrolyte level periodically. It must be 10 mm.
above the plates.

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

. Ensure that your battery is not uncharged.

7.2 CONTROL OF THE BATTERY

Conduct an inspection every time before testing the battery.

1. A white powdered element causes abrasion to the pole-heads,
its surndings and the connections. Remove the connections and
wash them with hot water to purify the axidation. Reconnect
it and coat with vaseline.

2. Check if any untightened connections exist.

12

8. ELECTRICAL CONNECTION
Only fully qualified and experienced electrical technicians should

carry out electrical installation, service and repair work.

WARNING
I Make electrical connections in compliance with relevant Electrical

Codes, Standards or other requirements.

8.1 CABLING

Due to movement of generating sets on their vibration mounts,
the electrical connection to the set should be made with flexible
cable.

The cable should be protected by laying it in a duct or cable tray.
The cable must be suitable for the output voltage of the generating
set and the rated current of the set. In determining the size,
allowances should be made for ambient temperature. method of
installation, proximity of other cables. etc.

All connections should be carefully checked for integrity.

Current carrying capacity of power cables that will be used for
generator and the cable cross sections which must be used according
to the generator powers has been given in (table 8.1) an ambient

temperature of 40°C.

On the other hand, there is a one more important point while cable
cross sections are being selected. If the distance between load and
generator is too length, voltage falling at the load side can be too
much at the transient current duration. In this case you should
calculate the cable cross sections with electrical formula which has
been given below.

e= V3% LxIx (R Cos@ + X Sinp)

e : Voltage drop (v)

L : Cable length (meter)

I : Current (Amper)

R : Resistance of cable (ohm/m)
x : Reactance of cable (ohm/m)

8.2 PROTECTION

The cables connecting the generating set with the distribution
system are protected by means of a circuit breaker to automatically
disconnect the set in case of overload or short circuit. (Manual

models only).



8.3 LOADING

When planning the electrical distribution system, it is important to
ensure that a balanced load is presented to the generating set. If
loading on one phase is substantially higher than the other phases
it will cause overheating in the alternator windings, imbalance in
the phase to phase output voltage and possible damage to sensitive
3 phase equipment connected to the system. Ensure that no
individual phase current exceeds the current rating of the generating
set. For connection to an existing distribution system, it may be
necessary to reorganize the distribution system to ensure these

loading factors are met..

8.4 POWER FACTOR

The power factor (cosp) of the connected load should be determined.
Power factors below 0.8 lagging (inductive) can overload the
generator. The set will provide its kilowatt rating and operate
satisfactorily from 0.8 lagging to unity power factor (1.0). Particular
attention must be given to installations with power factor correction
equipment such as capacitors to ensure that a leading power factor
is never present. This will lead to voltage instability and may result
in damaging overvoltages. Generally whenever the generating set
is supplying the load any power factor correction equipment should

be switched off.

8.5 GROUNDING/EARTHING REQUIREMENTS

The frame of the generating set must be connected to an earth
ground. Since the set is mounted on vibration isolators, the ground
connection must be flexible to avoid possible breakage due to
vibration.

Ground connection cables or straps should have at least full load

current carrying capacity and meet applicable regulations.

8.6 ALTERNATOR RECONNECTION

Most alternators can be reconnected to suit different output
voltages. Ensure that all other components such as circuit breakers,
current transformers, cables and ammeters are suitable before

operating at a different voltage.

8.7 PARALLEL RUNNING
Extra equipment must be fitted for the standard generating sets
to be operated in parallel with other generating sets or with mains

power.

8.8 INSULATION TEST

Before starting the generating set after installation, test the insulation
resistance of the windings. The Automatic Voltage Regulator (AVR)
should be disconnected and the rotating diodes either shorted out
with temporary links or disconnected. Any control wiring must also
be disconnected.

A 500V Megger or similar instrument should be used. Disconnect
any earthing conductor connected between neutral and earth and
megger an output terminal to earth. The insulation resistance should
be in excess of TMQ to earth. Should the insulation resistance be

less than TMQ the winding must be dried out.

CABLE 0.6/.1 KV, NYY TYP? CABLE CURRENT CAPA.CITY
SECTION Soil 25°C at air 40°C at air
) [Vee | Memee | Vewee [ Toe [ wommws
2.5 36 25 22 25 21
4 46 34 30 33 28
6 58 44 38 42 36
10 77 60 53 57 50
16 100 80 71 76 67
25 130 105 94 101 88
35 155 130 114 123 110
50 185 160 138 155 138
70 230 200 176 191 170
95 275 245 212 228 205
120 315 285 248 267 245
150 355 325 238 305 271
185 400 370 322 347 310
240 465 435 380 - -

Table 8.1 Current carrying capacity of power cables (PVC - ISOLATED CABLES YWV
(NYY) SUTABLE TO 0.6/1 KV VDE NORMS AND TS)

" STAND-BY POWER FULL LOAD CURRENT | CABLE CURRENT CAPACITY| RECOMMENDED

= (kVA) (Ampere) (Ampere) CABLE SECTION

r U=400 Vac COS ¢ =0,8 (mm?)

U]

E 24-30 38 71 4x16

< 35 - 40 61 71 4% 16

e 60 - 65 103 114 3X(35/16)

< 80 - 85 122 138 3X(50/25)

(G) 95-105 150 176 3X(70/35)
120- 130 180 212 3X(95/50)

Table 8.2 Recommended cable cross section.
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9. ACOUSTIC SILENCING
Control of generating set noise is becoming very important in most
installations. There is a range of components available to control

the noise level.

WARNING
I Ear protection must be worn when operating or working around

an operating generating set.

9.1 EXHAUST SILENCERS
As discussed in Section 5.8 the exhaust silencer will decrease sound

levels from the engine.

9.2 CANOPIES
Section 5.2 discusses sound attenuating canopies that lower the

noise level of the entire generating set.

9.3 OTHER SOUND ATTENUATION

For installations in buildings there are other types of equipment
such as acoustic louvers, splitter vents and fan silencers, as well as
sound absorbing wall coverings, that can be used to reduce the

noise levels of generating sets.
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10. STORAGE
Long term storage can have detrimental effects on both the engine
and alternator. These effects can be minimized by properly preparing

and storing the generating set.

10.1 ENGINE STORAGE

The engine should be put through an engine “preservation”
procedure that includes cleaning the engine and replacing all the
fluids with new or preserving fluids.

(See engine maintenance and operation manual)

10.2 ALTERNATOR STORAGE

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

(See alternator maintenance and operation manual)

After removing the generating set from storage, perform an

insulation check.

10.3 BATTERY STORAGE
While the battery is stored, it should receive a refreshing charge

every 8 weeks up to a fully charged condition.

11. ENGINE JACKET WATER HEATER

Jacket water heater is used in order to startup the generating set
more easily and to take the load. In automatic generating sets,
jacket water heater is standard. In manual type generating sets it
is an option. Heater warms up the jacket water of the engine when

the generating set is not working.

12. GENERATING SET MAINTENANCE

A good maintenance program is the key to long generating set
life. The recommended maintenance program is provided on the
Periodic Maintenance Chart. This chart is given with all generating
sets.

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 fuel or oil
film to accumulate on any internal or external surfaces. Wipe down

surfaces using an aqueous industrial cleaner.
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13.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, indentation, leakage or
looseness. Never operate the generating 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.
Check the engine oil level on the dip stick. 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 opeing 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 according 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. Clean or replace the air filter, if
necessary.
Make sure that the generating set can easily take air from te
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.

Make sure that the emergency stop button is not pressed.

14. GENERATING SET CONTROL SYSTEM

To control and monitor the generating set, an electronic control

system has been used.

P 72 model control system is fitted from 10 kVA to
200 kVA. Control panel provides a means of
starting and stopping 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 pressure or high engine temperature.



14.1. P 72, Control System

DSE, model 720 module controls generating set system.

Module has been designed to monitor the mains (utility)

supply.

14.1.1. Operation

Manual Mode of Operation

This mode activated by pressing the @ pushbutton. A

LED indicator beside the button

Press the button @ o begin the start sequence (There
is no Start

confirms this action.

Delay in this mode of operation).
After the fuel solenoid is energized, then the starter
motor is engaged. The engine is cranked for 10 sec. If
the engine fails to fire during this cranking attempt then
the starter motoris disengaged for 10 sec. This sequence
should continue beyond the 3 cranking attempts, the
start sequence will be terminated and Fail to Start
! fault will be displayed. When the engine fires, the
starter motor is disengaged and locked out. Delayed
alarms (under speed, low oil pressure etc ) will be
monitoredafter the end of the Safety On delay.

The generator wil | continue to run on
regardless of the state of the mains supply.

load

If Auto mode is selected, and the mains supply is
healthy then the Remote Stop Delay Timer begins,
after which the load is transferred to the mains.
The generator will then run off load allowing the

engine a cooling down period.Selecting stop ©
de-energises the fuel solenoid, bringing the
generator to a stop.

Automatic Mode of operation

This mode is activated by pressing the @ push
button. A LED indicator beside the button confirms
this action.

Should the mains (utility) supply fail outside the
configurable limits for longer than the period of
the delay start timer, the mains healthy indicator
will extinguish.

Additionally, while in AUTO mode, the remote
start input is monitored. Whether the start
sequence is initiated by mains failure or by remote
start input, the following sequence is followed:
To allow for short term mains supply transient
conditions or false remote start signals, the start
delay timer is initiated. After the Fuel Solenoid is
energized, thenl2 second later, the starter motor
is engaged.

16

The engine is cranked for 10 second.If the engine
fails to fire during this cranking attempt than the
starter motor is disengaged for |0 second. Should
this sequence continue beyond the 3 cranking
attempts, the start sequence will be terminated
and Fail to Start leal fault will be displayed.
When the engine fires, the starter motor is
disengaged and locked out.

Delayed alarms (under speed, low oil pressure
etc) will be monitored after the end of the Safety
On Delay.

If the remote start is being used and has been
configured to Remote Start is on load, or the
mains failed, the load will be transferred to the

generator.

On the return of the mains supply, the Stop delay
timer is initiated, once it has timed out, the load
is transferred back to the mains (utility). The
cooling timer is than initiated, allowing the engine
a cooling down period (180 sec) off load before
shutting down. Once the cooling timer expires
the fuel solenoid is de-energised, bringing the
generator to a stop.Selecting Stop  de-energises
the fuel solenoid, bringing the generator to a

stop.

Test Mode of Operation

This mode is activated by pressing the E!_'qush
button. A LED indicator beside the button confirms
this action. Press the @l button to begin the test
sequence. After the Fuel Solenoid is energised,
thenl2second later, the Starter Motor is engaged.

The engine is cranked for |0 second. If the engine
fails to fire during this cranking attempt then the
starter motor is disengaged for 10 second. Should
this sequence continue beyond the 3 cranking
attempts, the start sequence will be terminated
and Fail to Start ' fault will be displayed.

When the engine fires, the starter motor is
disengaged and locked out. Delayed alarms (under
speed, low oil pressure etc) will be monitored
after the end of the Safety On delay. The load
will be transferred to the generator and the set
will run on load until Auto mode is selected or
Stop is pressed.

Selecting Stop (& de-energises the fuel solenoid,
bringing the generator to a stop.

Figure 14.1.
DSE model

720 Control
Module




I15. GENERAL PRECAUTIONS AND
CONTROLS WHICH MUST BE DONE AFTER
STARTING UP THE GENERATING SET

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

o Check if the exhaust system has any leakage.
o 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.
o Monitor the generating set outlet voltage and
frequency 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.

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

Apply load to the generating set as follows:
o Set the alternator outlet circuit breaker on
the panel to ON position.

o Set the load circuit beakers (or fuses) on the
distribution 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 insulation of formation or
burning can occur.

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

o Continue to run the unloaded engine for
purpose of cooling period for 5 minutes and then
stop.

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

16. CONTROL PANEL
Control, supervision and protection panels are mounted

on the generator base frame.

16.1. Control System P 72 Panel Specifications
Equipments:

- DSE 720, Automatic Mains Failure module
- Static battery charger

- Emergency stop push button

DSE 720 Module Features

- To monitoring AC mains supply

- Automatic controls generating set, start and stop
- Provide signal to change over switch

- Scrolling digital LCD display

- Front panel configuration of timers and alarm trip
points

- Easy push button control

STOP/RESET - MANUAL - AUTO - TEST - START

Metering via LCD display

- GeneratorVolt (L -N)

- Generator Ampere (L1, L2,L3)
- Generator Frequency (Hz)

- MainsVolt (L-L/L-N)

- Engine cooling temperature

- Engine oil pressure

- Engine speed

- Engine hours run

- Engine battery volt

Alarms

o Over current

o Over speed

Under / Over mains volt
Under / Over mains frequency
Low oil pressure

High engine temperature

Low battery volt

Charge fail

Start failure

0O 0O 0O 0O 0O 0O O O

Emergency stop

LED indication

o Mains available

o Mains on load

o Generator available

o Generator on load



16.2 ICONS AND LCD IDENTIFICATION ON DSE 720 MODULE

PUSH BUTTONS

Display

Description

Display

Description

Display

Description

Stop / Reset

Auto mode

Manual mode

Configure / log

Start (when in
manual mode)

Scrool

STATUS / MEASUREMENT UNITS

Panel locked by
configurable input

Display Description Display Description Display Description
L1 Phase L2 Phase L3 Phase
L1-N Phase - Neutral L1-N Phase-Neutral L1-N Phase-Neutral
L1-L2 Phase - Phase L2 -L3 Phase-Phase L3 - L1 Phase-Phase
BAR Pressure Kpa Kpa (?Jllnir;essure PSI Pressure
\' Voltage °F Temperature Hz Frequency
A Amperes °C Temperature RPM Speed
kW KiloWVatts kVA Apparent Power Cosop kW ii://iied by
@ Hours Run VeV AC Generator
Ea Timer in progress — DC Factory (load)
Configuration
x mode active -EaO/o Fuel Level Event log

ALARM INDICATIONS

Display

Description

Display

Description

Display

Description

Warning Alarm

Shutdown Alarm

Electrical Trip

High Current

-i-a Fuel Low Oil Pressure A T Warning
| Charge Fail High Coolant N Over Voltage
g ::Eﬁ Temperature A4 T (AC)
- Fail to start D Under Voltage
E S

1 mergency Stop !t (Over-crank) v (AC)
= Over Volt
V T veEDg) e @ Over-Speed H VA T Over Frequency
V l Unde(t;D \gltage & Under-speed H 7 l Under Frequency

\4

Auxiliary Indication

V

Auxiliary Alarm
(Warning or Shutdown




17. THE PLACEMENT AND INSTALLATION

OF TRANSFER SWITCH

The placement of the transfer switch and its mountings:
Position the transfer switch near the emergency power panel.
Locate the transfer switch in a place where it is clean, not over
heated, and having a good ventilation. If the environment
temperature is above 40 °C, fuses and breakers will open more
easily. There must be enough working place around the transfer
switch.

Having a fuse or breaker between the generating set and the
transfer switch is optional. (Connection cables used in transfer
switch).

Currents from the generating set must be distributed equally
to the three phase if possible. Current from one phase should

not exceed the nominal current.

Current from one phase should not exceed the nominal current.
Two different power cables, which will be used between the
generating set and the transfer switch is on the generating set.
(Main supply cable and power cable for emergency power
panel)

If the transfer switch panel is apart from the generating set,
transfer switch must be placed as close as possible to the
distributor panel. In this case power cables are drawn from
generating set, mains panel and emergency power panel.
Furthermore 8 x 2.5 mm control cable must be drawn from the

generating set control panel.

MAINS
GENERATING SET
CUSTOMER DISTRIBUTION PANEL
e e,
MAINS "
BREAKER : | £ >
| L] <
| [ =5
' ; EMERGENCY
- | Il N4 -
—t— [ N
E— 2 -
\< TRANSFER L
OVER CURRENT ~ SWITCH = .
\<PROTECTION
R -
| Z -
! o o
| OTHER
| N4 -
| ;. S
!
_
CUSTOMER DISTRIBUTION PANEL

Figure 18.10 Typical emergency power system installation
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18. MECCALTE ALTERNATOR TROUBLESHOOTING

Symptom

Possible Cause

Corrective Action

Alternator does not excite

Blown fuse
Insufficient residual voltage
No residual voltage

Connections are interrupted

Replace fuse

Increase speed by 15%

For an instant apply on the (+) and

(-) terminals of the electronic regulator a
12 V battery voltage 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
Intervention of protection
Winding failure

Reset voltage
Check engine speed
Check wingings

High voltage at no load

Voltage potentiometer out of setting
Failed regulator

Reset voltage
Substitude regulator

Lower than rated voltage
at load

Voltage potentiometer out of setting
Intervention by protection

Failed regulator
Rotating bridge failure

Reset voltage potentiometer

Current to high, power factor lower than
0.8;

Speed lower than 4% of rated speed

Substitude regulator
Check diodes, disconnect cables

Higher than rated voltage
at load

Voltage potentiometer out of setting
Failed regulator

Reset voltage potentiometer
Substitude regulator

Unstable voltage

Speed variation in engine
Regulator out of setting

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

The starter motor turns the engine too slowly
- Battery capacity to low

+  Bad electrical connection

« Fault in starter motor

+ Wrong grade of lubrication

The engine does not start or difficult to start
- Starter motor turns engine too showly

+  Gas don't supply

+ Fault in gas control solenoid

+ Restriction in a gas pipe

+ Fault in gas regulator

« Cold start systems used incorrectly

+  Fault in cold start system

+  Restriction in a gas pipe line

+ Restriction in exhaust pipe

Not enough power to start

+ Restriction in a gas pipe

+ Restriction air filter/cleaner or induction system
+  Restriction in exhaust pipe

+ Wrong type or grade of gas

+ Restricted movement of engine speed control

+ Engine temperature is too high or low

Misfire
+ Restriction in a gas pipe
+ Fault in spark plugs

The pressure of the lubriation oil is too low
+ Wrong grade of lubrication

+ Not enough lubrication oil in sump

+  Defective gauge

« Dirty lubrication oil filter element

Black exhaust smoke

+  Restriction air filter/cleaner or induction system
+  Fault in cold start system

+  Restriction in exhaust pipe

« Engine temperature is too low

+ Incorrect valva tip clearances

+  Engine over load
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Blue or white exhaust smoke
« Wrong grade of lubrication

+ Fault in cold start system

+ Engine temperature is too low

The engine runs erractically

+ Fault in gas control

+ Restriction in gas supply system

+ Restriction air filter/cleaner or induction system
« Faultin cold start system

+  Restricted movement of engine speed control

«  Engine temperature is too high

Vibration

+  Restricted movement of engine speed control
+ Fan damaged

+ Fault in engine mounting or flywheel housing

The pressure of the lubrication oil is too high
« Wrong grade of lubrication oil
- Defective gauge

The engine temperature is too high

+ Restriction air filter/cleaner or induction system
+ Fault in cold start system

+ Restriction in exhaust pipe

- Fan damaged

+ Too much lubrication oil in sump

+ Restriction in air or water passages of radiator
+ Insufficiant coolant system

Bad compression
+ Restriction air filter/cleaner or induction system
+ Incorrect valve tip clearances

The engine shuts down after approximately 15 seconds
+ Badconnection towards oil pressure switch/coolant
temperature switch



20 . Engine Maintenance Schedule Power Solutions, Inc. GM Powertrain
1.6L, 3.0L, 4.3L, 5.7L, 7.4L and 8.1L Engines

H Y o o o o
Initial . > | g S S S S &
- = = (7]
Start up Operation = [] > £ > £ > £ 2 58 o
Sequence S @ o< | 5c | Lo Lo Yo
a1z 1z |$ S |2 |2 <
Checks W et o T et
1 Check Engine Oil Level X
2 Check Engine Coolant Level X
3 Check for Fluid Leaks X
4 Governor,Mechanical (Check oil level) (2) X
Change Engine Oil & Filter(1) X
5 Battery, Check Charge & Fluid Level X
Inspeck & Clean Radiator Exterior X
Clean Battery Cables X
6 Check Belts and Belt Tension X
Lubricate Throttle, Governor & Choke
Linkage (Carbureted Engines Only) X
Check & Adjust Idle Speed (Carbureted X
Engine Only)
Inspeck & Clean Air Cleaner Element X
Replace Primary Air Cleaner Element (1) X
Replace Safety Air Cleaner Element X
Check Coolant Protection & Tighten
Hose Clamps X
Replace Engine Coolant (3) X
Replace Gasoline Fuel Filter (4) X
Replace LPG Filter - Zenith EFI (4) X
Replace PVS Valve (If Equipped) X
Check PVC Hoses, Tubes and Fittings X
Replace Spark Plugs (3) X
Distributor Cap & Rotor & Rotor (5) X
Secondary Ignition Wires X
Adjust Throttle & Governor (3) X
7 Check All Engine bolts & Nuts
for tightness X
(1) More frequent invertals may be required in dusty or dirty operating conditions. (4) More ferquent intervals may be required with dirt in the fuel system.
(2) Mechanical governor (belt driven). (5) Does not apply to engines with DIS ignition.

(3) To be performed at specified interval or annualy, whichever occurs first.
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21. ENGINE MAINTENANCE INSTRUCTIONS

21.1 Inital Start Up Maintenance

The initial start up checks must be made putting the engine into
service. Please refer to the Maintenance Schedule on page .....

perform the initial start-up operations in the sequence shown in

column 1.

21.2 Routine Maintenance

Routine maintenance provides the best solution for making sure
that the engine is ready when you are. The folowing are some

routine service points:

+ Make frequent checks of the engine oil and coolant levels
+ Repair any oil or coolant leaks immediately

+ Check battery condition and cables frequently

+ Keep the engine air filter clean

« Monitor engine coolant temperature and oil pressure

+ Check and repair any gas leaks immediately

21.3 Scheduled Preventive Maintenance

Refer to the Maintenance Schedule on page to ensure that

all of maintenance items listed are checked and replaced as

recommended at the hours shown.

214 Engine Oil Level Check

The engine oil level should be checked daily. It is recommended
that the oil be checked just before the engine is started for the first
time for that day. The oil level should be between the ‘Add" and
the "Full’ marks on the dipstick.

CAUTION: Do not operate the engine with the oil level below the
bottom or ‘Add" mark on the dipsstick, or above the top or ‘Full’

mark on the dipstick.

21.4.1 Adding Engine Oil

It is normal to add oil in the period of time between oil changes.

The amount will meets or exceeds the recommended specification.

214.2 Changing Engine Oil and Filter

The engine oil and filter must be changed every 200 hours or every
3 mounts whichever occurs first. Under normal operating conditions,
you do not need to change them more often if you use oil and
filters of the recommended quality.

The oil and filters should be changed more often if the engine is
operating in dusty or extremely dirty areas, or during cold weather.

No oil additivies or break-in oil changes is required.
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.4.3 Oil Filter

The PSI GM Powertrain engines use an Ac Delco oil filter as original
equipment. An equivalent oil filte must be used when servicing the
engine (see Engine Specifications for the recommended oil filter
for your engine).

The filter protects your engine from harmful, abrasive, or sludgy
particles without blocking the flow of oil to vital engine parts.
To replace the filter, use a proper filter wrench to remove the filter.
Clean the filter mounting base and lightly coat the gasket surface
of the new filter with engine oil. Hand tighten the filter until the
gasket contacts the base, then tighten another /2 turn. Fill the
engine with the correct amount of oil, run the engine and check
for oil leaks at the drain plug and oil filter gasket. Tighten as

necessary to stop any oil leakage noted.

21.5 Engine Air Cleaner

The engine air cleaner filters air entering the engine intake system
and acts as a silencer and flame arrester when assembled to the
intake system.

Air that contains dirt and grit produces an abrasive fuel mixture
and can cause severe damage to the cylinder walls and piston rings.
Damage to the cylinder walls and piston rings will cause high oil
consumption and shorten engine life.

A restricted or dirty air cleaner will also cause a rich fuel mixture.
Thus, it is extremely important that the air cleaner be serviced

properly at the recommended intervals.

CAUTION: Service the air cleaner more frequently under
severe dusty or dirty conditions.

Remove the primary air cleaner element from the air cleaner assembly
and inspect the element for foreign metarial restrictions or signs
of excessive wear or damage. Replace the element if necessary.
Remove all dust and foreign matter from the air cleaner housing.
Reinstall the air cleaner element. Reinstall the air cleaner cup, and

securely fasten the retaining clips.

Safety Elemet

If your engine is equipped with an air cleaner which utilizes a safety
element, ensure that the element is properly in place before installing
the primary element.

Change the safety element annually.

216 Cooling System Coolant Level
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Check the coolant level of the radiator daily and only when the
engine is cool. Generally a good time to do this is just prior to

starting the engine for the first time each day.



Maintain the coolant level at 3/2t01 /2 inches bellow the filler neck
seat of the radiator when the coolant is cold. When ever coolant
level checks are made inspect the condition of the radiator cap
rubber seal. Make sure it is clean and free of any dirt particles which
would keep it from seating on the filler neck seat. Rinse off with
clean water if necessary. Also make sure that the filler neck seat

is free of any dirt particles.

WARNING

Never remove the radiator cap under any conditions
while the engine is operating. Failure to follow these
instruction could result in damage to the cooling system,
engine, or cause personal injury. To avoid having scalding
hot coolant or steam blow out of the radiator, use extreme
caution when removing the radiator cap from a hot
radiator. | f possible, wait until the engine has cooled,
then wrap a thick cloth around the radiator cap and turn
slowly to the first stop. Step back while the pressure has
been released, press down on the cap and remove it
slowly.

DO NOT add coolant to any engine that has become
overheated until the engine cools. Adding coolant to an
extremely hot engine can result in a cracked block or
cylinder head.

Use only a permanent-type coolant when refilling or flushing the
coolant system. Recommended ethylene glycol mix 52/48 is normal
up to a maximum of 60% glycol, 40% water. Refer to the mixture
chart on the container for additional antifreeze protection
information. DO NOT use alcohol or methanol antifreeze, or mix
them with the specified coolant.

Plain water may be used in an emergency (except in freezing
temperatures), but replace it with the specified coolant as quickly

as possible to avoid damage to the system.

Radiator

Inspect the exterior of the radiator for obstructions. Remove all
bugs, dirt or foreign material with a soft brush or cloth. Use care
to avoid damaging the core fins. If available, use low pressure
compressed air or a stream of water in the opposite direction of
the normal air flow. Check all hoses and connections for leaks. If
any of the hoses are cracked, frayed, or feel spongy, they must be

replaced.
Fan Belts

The water pump is usually belt driven. The same belt may also drive

the fan/or the alternator. The drive belts should be properly adjusted
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at all times. A loose belt can cause improper alternator, fan and

water pump operation, in addition to overheating.

Serpentine Belt

Some GM Powertrain engines utilize serpentine belts on the front
of the engine. This type of belt system incorporates a belt tensioning
device which keeps the belt at the proper tension. This belt should
be checked routinely for cracks or ‘checking’ on the groove side
of the belt. If cracks or ‘checking’ are apparent the belt must be

changed.

V-Type Belt

V-Type belts are generally tensioned by adjusting the alternator, or
through a mechanical belt tensioner. The belt is generally correctly
tensioned when three is an /2 inch of depression on the belt

between the water pump and the crankshaft pulley.

21.7 Ignition Systems

Types of Ignition Systems

Three types of ignition systems are used on PSI GM Powaetrain
engines. Solid state electronic distributor with ECU (Electronic
Control Unit) and distributor-less electronic ignition with ECU. Please
refer to the General Specification chart to determine the ignition

system used on your particular engine.

IgnitionTiming

Proper adjustment of the ignition timing must be obtanied to
provide the optimum engine power output and economy.
To properly adjust timing refer to the timing procedure section of

this manual.



Spark Plugs

Spark plugs should be replaced at the recommended intervals
described in the maintenance Schedule. Use only the recommended
spark plug or an equivalent as described in the General Specifications.
Spark plug gap, should be adjusted as recommended in the general

specifications.

When removing spark plugs, always note which cylinder each plug
came out of. Look at the porcelain around the center electrode of
each plug. You can detect many engine problems from the color

and type of deposits that have built up on the white porcelain.

For example, if the deposits are a glossy brown, that cylinder is
burning excess oil. If the deposits are a very dark gray or sooty
black color, your engine is running rich, and you are burning excess
fuel. The optimum color of the deposits on the porcelain is light
tan or light brown. This shows optimum fuel mixture and proper
engine running conditions. If the deposits are almost white, the
engine may be running excessively lean. Lean running is very
detrimental to your engine life, and should be corrected immediately.
If one or more cylinders are burning oil, the smoke from the engine
will be a blue-gray color. Most common causes are piston rings
(worn out or not broken in) and valve stem seals (cut, nicked, or
worn out). If the engine is running rich the exhaust smoke will be
a sooty black color and it will smell like gasoline (on gasoline

engines).

22. ENGINE STORAGE

22.1 One to Six Months

If the engine or machine is to be placed in storage for a period of
one to six months it is recommended that the following steps ve
followed:

« Protect the air cleaner inlet from water entry
«Protect the exhaust outlet or muffler outlet from water entry
+Check the coolant protection and top off radiator

« Store indoors if possible

22.2 For Extended Periods
Follow the above recommended procedures, plus do the following:

+Drain the engine crankcase and refill with recommended oil
+ Change the ol filter

« Disconnect and remove the battery

- Clean exterior surface of the engine

22.3 Removing the Engine From Extended Storage
When removing the engine from extended storage:
- Install a fully charged battery

« Remove all protective coverings from the air inlet, air cleaner,

exhaust and muffler openings
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+ Check the coolant level in the radiator and verify the protection
level

- Start the engine and allow it to run at slow idle. Verify engine oil
pressure

+Run the engine at idle until the coolant temperature approaches
120 degrees F (49 degrees C)

+ Run the engine a various speeds for approximately 15 minutes
+ Shut the engine down, drain the oil, change the oil, filter and re-

fill with the recommended of oil.



Capacities

Engine 16L 3.0L 431L 57L 74L 8.1L
Oil capacity Without Filter 3.4 qts. 4 gts. 4.5 gts. 5 gts. 8 gts. 8 gts.
Oil capacity With Filter 3.7 qts. 4.5 gts. 5 gts. 5.5 gts. 9 gts. 9 gts.
Coolant Capacity Without Radiator 3.5 gts. 4 qts. 7.75 qts. 8.1 gts. 14.5 gts. 14.5 gts.
Coolant Capacity With Radiator 10 gts. 12 qgts. 17 gts. 17.5 gts. 28 qgts. 28 qts.
31 gt (Turbo)
GM Powertrain Industrial Engines
Filter Chart
Engine 16L 30L 431L 57L (74L/74LT| 8.1L
= P 25 PF-47/PF-52| PF-1218 PF-1218 PF-454
O|I Fl|te|' 94632619 or Equivalent or qu{va\ent Equivalent or Equivalent or Equivalent
Fuel Filter 32500020 | 32500020
(Cabureted) 101021 101021
Fuel Filter 32500111 | 32500111
(PSI TBI Coarse)
Fuel Filter
o 32500058 | 32500058
) Gasoline
Fuel Ellter C282-224
Zenith LPG
ZEEMS. C282.5
Air Filter Primary P822768 | P8228889
(PSI Power Unit)
Air Filter Primary P822769 P829333
(PSI Power Unit)

GM Powertrain Industrial Engines

Fuel System Chart

Engine 16L 3.0L 431L 57L 74L/74LT 8.1L
Zenith Carburator (013448) Manual Choke X
Zenith carburator (015017) Electric Choke X
Zenith carburator (015052) used X X
w 7 Dual Fuel System
Holley Carburetor (0-7448) Electric Choke X
Holley Carburetor (0-82010) Electric Choke X
Impco LPG Fuel System X X X X
Nolff LPG Fuel System X X X X X X
PSI Fuel Injection (Gasoline) X X X
PSI Fuel Injection / LPG Mixer (Dual Filter) X X X
Impco Natural Gas Mixer X X X X X X
Zenith Z.E.E.M.S. Fuel Injection X X X
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23. Generating Set Technical Data

GENERATING SETS 231/400 V - 50 Hz
a MODEL AGM 25 | AGM 40 | AGM 60 | AGM 80 | AGM 100
8 , Standby | Naturalgas /LpG  KVA 25/27 40/42 62/64 82/84 100/102
& ower kW 20/22 32/34 50/52 65/67 80/82
(©) Pf. 0,8 Prime Naturalgas / LPG kVA 22/24 36/38 56/58 72/74 90/92
kW 18/20 29/30 45/47 58/60 72/74
Engine Make GM GM GM GM GM
Model 430 643 857 881 L 881 CS
Power Stand By  Naturalgas / LPG kW 23/25 36/38 56/58 73/75 88/90
w Prime Naturalgas / LPG kW 21/23 32/34 51/53 65/67 80/82
= Aspiration and cooling Natural Natural Natural Natural Natural
— | Cylinder Capacity Litre 3 4,3 57 8,1 8,1
g Cylinders-Build 4 Dlz 6V 8V 8V 8V
T Engine Speed rpm 1500 1500 1500 1500 1500
G Bore and Stroke mmxmm 102x91 102x88 102x88 108x111 108x111
o Compression Ratio 8,2:1 9,4:1 9,4:1 8,1:1 8,1:1
- B.M.E.P bar 4,8 5,02 6,32 5,78 7,56
; Governor Class Electronic | Electronic | Electronic | Electronic | Electronic
< Fuel Enjection System Direct Direct Direct Direct Direct
(9 | Fuel Consumption at Full Load | Naturalgas m3/h 7,5 11 17 24,5 28
—1 | (Stand by) LPG mh-(kglh)|  3(6) 4.4(88) | 6,6(13,2) | 88(17,5) | 10,6(21)
é Naturalgas Pressure (min) mbar 300 300 300 300 300
) Engine Oil Capacity Litre 4,3 4,76 5,24 8,1 8,1
= | Air Intake Flow m3/h 90 132 200 280 340
< Air Outlet Flow From Radiator m3/s 1,23 2,15 2,15 2,32 2,32
Z [ Exhaust Gas Flow m¥h 225 330 500 690 840
Exhaust back pressure max. mm-ss 1200 1200 1200 1200 1200
Exhaust Gas Temperature °C 491 491 491 491 491
Heat Radiated to Ambient kW 6 10 13 15 15
Alternator voltage Regulation £1% +1% 1% +1% +1%
Open Types
Dimensions (legth x width x height) mm 1600x850x950 | 1860x900x1260 |2490x1100x1375|2490x1100x1368 | 2490x1100x1368
Weight kg 500 650 850 1150 1150
Canopied Types
Canopied Model A5M3 ASM4 ASM5 ASM6 ASM6
Dimensions (legth x width x height) mm 2100x850x1425 | 2473x900x1535 [3100x1000x1690|32501100x 1840 [3250x1100x1840
Weight kg 760 840 1040 1350 1350

kSN Standby: Continuous running at variable load for duration of emergency. No overload is permiteted on these ratings.

@ Prime: Continuous running at variable load for unlimited periods with 10% overload available for 1 hour in any 12 hour period. Contact us for the other running periods.

N our company reserves the right to make changes in specifications without notice.

@\ LHV of Natural Gas : 8250 keal/m?

N 150 8528 Ratings are given for 25°C ambient temperature. Altitude: 100m above sea level. Derating, please contact us or refer to data sheet.
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GENERAL PRECAUTIONS ABOUT WARRANTY
DEAR AKSA GENERATING SET OPERATOR

PLEASE TAKE CARE TO THE FOLLOWING IN ORDER TO PREVENT
THE GENERATING SET WARRANTY TO BECOME INVALID BEFORE
THE TERMINATION OF THE WARRANTY PERIOD AND TO ENSURE
TROUBLE-FREE OPERATION OF THE GENERATING SET WITH A LONG
LIFE!...

MAINTENANCE AND REPAIR WORKS WILL NOT BE COVERED
BY THE WARRANTY UNLESS THE WARRANTY CERTIFICATE,
INVOICE OR DELIVERY CERTIFICATE OF THE GENERATING SET
IS SUBMITTED.

THE WARRANTY OF THE GENERATING SET WILL BECOME
INVALID IN CASE OF ANY INTERVENTION OF ANY PERSON
OTHER THAN AUTHORIZED AKSA SERVICES OR BY PRIOR
WRITTEN APPROVAL FROM AKSA POWER GENERATION ON
THE GENERATING SET FOR ANY REASON.

CONTROL AND MAINTENANCE WORKS INDICATED IN THE
PERIODICAL MAINTENANCE SCHEDULE AND THE OPERATING
MANUAL MUST BE CARRIED OUT COMPLETELY AND TIMELY.
THE FAILURES DUE TO INCOMPLETE OR UNTIMELY
MAINTENANCE ARE NOT COVERED BY THE WARRANTY.

GENERATING SET SHOULD BE MOUNTED AS INDICATED IN
THE OPERATING MANUAL. OTHERWISE, THE PROBLEMS WHICH
ARE LIKELY TO OCCUR WILL NOT BE COVERED BY THE
WARRANTY.

THE OIL TYPE INDICATED IN THE OPERATING MANUAL SHOULD
BE USED IN THE ENGINE. OTHERWISE, THE FAILURES WHICH
ARE LIKELY TO OCCUR WILL NOT BE COVERED BY THE
WARRANTY.

BATTERIES WILL NOT BE COVERED BY THE WARRANTY IF THEY
ARE SUBJECTED TO BREAKAGE, EXCESSIVE ACID FILL OR
HARDENING BY LEAVING UNCHARGED.

ON MANUAL GENERATING SETS, NEVER START OR STOP THE
DIESEL ENGINE WHEN THE GENERATING SET IS UNDER LOAD.
ENGINE SHOULD BE STARTED AND STOPPED AFTER LOAD IS
DISCONNECTED AND THE GENERATING SET IS AT IDLE
CONDITION. OTHERWISE, THE VALVES CAN BE SEIZED, THE
VOTAGE REGULATOR, TRANSFORMER AND DIODES CAN BE
BROKEN DOWN. THESE CONDITIONS ARE NOT COVERED BY
THE WARRANTY.

OUR COMPANY DOES NOT TAKE THE RESPONSIBILITY OF THE
DAMAGES ON THE MAINS SUPPLY CONTACTOR OF THE
AUTOMATIC GENERATING SETS DUE TO OVERCURRENT, LOW
OR HIGH VOLTAGE.
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NEVER REMOVE THE BATTERY TERMINALS WHILE THE
GENERATING SET IS IN USE. EVEN A MOMENT OF
DISCONNECTION CAN CAUSE A DAMAGE ON THE ELECTRONIC
CLOSING RELAY OF THE CHARGE ALTERNATOR AND ON THE
ELECTRONIC ENGINE SPEED CONTROL CIRCUIT. THESE
CONDITIONS ARE NOT COVERED BY THE WARRANTY.

FAILURES DUE TO OVERLOAD AND UNBALANCED LOAD IN
EXCESS OF THE GENERATING SET POWER (SUCH AS
ALTERNATOR AND CONTACTOR FAILURES) ARE NOT COVERED
BY THE WARRANTY.

FAILURES DUE TO OVERLOAD AND UNBALANCED LOAD IN
EXCESS OF THE GENERATING SET POWER (SUCH AS
ALTERNATOR AND CONTACTOR FAILURES) ARE NOT COVERED
BY THE WARRANTY.

WHEN THE MANUAL GENERATING SET IS STARTED UP, IT
SHOULD BE WARMED BY OPERATING AT IDLE FOR 5 MINUTES.
WHEN STOPPING THE DIESEL ENGINE, IT SHOULD BE UNLOADED
AND THEN CONTINUED TO BE OPERATED FOR COOLING FOR
10 MINUTES BEFORE STOPPING. OTHERWISE, PROBLEMS WHICH
ARE LIKELY TO OCCUR WILL NOT BE COVERED BY THE
WARRANTY.

WARRANTY PERIOD IS 1 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
examination, is found to be defective under normal
use and service. This warranty will not cover the following
repairs and equipment:

* Normal Wear: Outdoor Power Equipment and
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,
overloading, over speeding, improper maintenance,
repair or storage so as, in our judgment, to adversely
affect its performance and reliability. This warranty also
does not cover normal maintenance such as adjustments,
fuel system cleaning and obstruction (due to chemical,
dirt, carbon, lime, and so forth).

* Other Exclusions: This warranty excludes wear items
such as oil gauges, o-rings, filters, fuses, or spark plugs,
etc,, or damage or malfunctions resulting from accidents,
abuse, modifications, alterations, or improper servicing
or freezing or chemical deterioration. Accessory parts
are excluded from the product warranty. This warranty
excludes failures due to acts of God and other force
majeure events beyond the manufacturers control. Also
excluded is used, reconditioned, and demonstration
equipment; equipment used for prime power in place
of utility power and equipment used in life support
applications.
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AKSA JENERATOR YETKILi SERVIS NOKTALARI

ISTANBUL AVRUPA YAKASI

AVCILAR
MUSTAFA KEMAL PASA MAH. YILDIRIM BEYAZIT CAD. DEMET SOK. NO:132 AVCILAR/ISTANBUL
T:0212 428 66 66 PBX F:0 212 423 22 22

BAGCILAR
ORTAK BOLGE (GOKSU) FATIH, ZEYTINBURNU, GAZIOSMANPASA, EYUP
MERKEZ MAH. ATATURK CAD. NO:24 YENIBOSNA T:0212 630 79 80/0212 630 79 98

KAGITHANE
CAGLAYAN MAH. KAGITHANE CAD. NO:93 KAGITHANE
T:0212 222 13 38 PBX F:0212 210 08 81

KARAKOY
NECATIBEY CAD NO.74 KARAKOY / ISTANBUL T: 0212 251 92 48 - 293 07 32 - 33 F: 0212251 92 64
DOLAPDERE SAN. SIT. 13.ADA NO:9 IKITELL T: 0212 671 35 48 - 49 F: 0212 671 35 41

. ~ SEFAKOY o
YESILOVA MAH. DILEK SOK. NO:2 KUCUKCEKMECE
T:0212 425 65 80 (3 HAT) F:0212 425 65 84

ISTANBUL ANADOLU YAKASI

L KADIKOY ) .
ESKI USKUDAR YOLU CAD. MEZARLIK SK. NO:4 ICERENKOY
T:0216 469 58 58

PENDIK
AYDINEVLER ASIK VEYSEL SOK. AK PLAZA NO:24 KUCUKYALI/MALTEPE
T:0216 489 68 68 PBX F:0216 489 21 60

ISTANBUL DIS$I SERVIS NOKTALARI

ANKARA GAZIANTEP .
CETIN EMEC BULVARI 2.CAD. 1309 SK. NO:7/A OVECLER FATIH MAH. FEVZI CAKMAK BULVARI NO: 152 SEHITKAMIL
T:0312 47271 71 F:0312 472 76 01 T:0342 321 39 59 F:0342 321 37 67
ADANA iZMIR
TURHAN CEMAL BERIKER BUL. MERKEZ CAD. KAZIM DIRIK MAH. YENIYOL ANKARA CAD.
ADANA i$ MERKEZI A BLOK NO:24/27 YESILOBA SEYHAN NO:75 BORNOVA
T:0322 428 |1 61 PBX F: 0322 428 15 40 T:0232 461 82 82 F:0232 462 24 63
ANTALYA KAYSERI
YESILOVA MAH. ASPENDOS BULVARI 196-1 OSMAN KAVUNCU CAD. SOYLUM APT. NO:185/A
T:0242 322 16 88 — 322 91 88 F:0242 322 97 55 MELIKGAZI T:0352 336 17 42-43 F: 0352 336 17 40
BODRUM DIiYARBAKIR
ATATURK BUL. BEYLIKKIRLARI MEVKii URFA YOLU |. KM. DR. SITKI GORAL CAD.
BALKANOGLU-2 i§ MERKEZI G-BLOK NO:| KONACIK VELAT 3 APT.ALTI NO:I
T:0252 358 70 30 F: 0252 358 70 25 T:0412 238 04 44 PBX F:0412238 10 |1
BURSA MARMARIS
NILUFER TiC. MRK. ALAADDINBEY MAH. 70 SK. DATCA YOLU CAD. NO:14/B
NO:30/A NiLUFER T:0252 413 58 93 F: 0252 413 85 93
T:0224 443 53 15-16-17-18 F:0224 443 53 15
TRABZON
DENIZLi YAVUZ SELIM BULVARI MANOLYA SITESI NO:281
iZMIR ASFALTI NO:56 GUMUSLER T:0462 230 10 60-61 F: 0462 230 10 64

T:0258 371 71 10/372 08 44 F:0258 372 09 46



BRANCH OFFICES & WAREHOUSES

ALGERIA *
Aksa Algeria

Chemin du Parc d'Attraction

Coopérative El Baraka No: 417 Tixerain

Bir Mourad Rais / Alger

T : +21321402672

F: +21321402794

e-mail: aksaalgeria@aksa.com.tr

KAZAKHSTAN —

Aksa Kazakistan Ltd.

M 54-6 Abdullinyh Str.

Corner of Tole Bi Str.

Almaty - Kazakhstan

T : +77272506731/25067 41
F : +772725067 91

e-mail : aksa@arna.kz

UAE NI Lz
Aksa Middle East FZE Z1IS
Post Box No.18167 Warehouse

No.RA08 / LCO7

Jebel Ali Free Zone Dubai

United Arab Emirates

T : +97148809140

F : +9714880 9141

e-Mail : sales@aksa.ae

CHINA

Aksa Power Generation
(Changzhou) Co. Ltd.

Export Processing Zone

Xinzhu Road, Plant A1-A2,
Changzhou/China

T :+86(0)51985150205

F :+86(0)51985150130

e-mail : aksa@aksapowergen.com

RUSSIA

000 AKCA

107031, Petravka, 27
Moscow - Russia 7108862

T : +7495 7108862

F : +7495 6415200
e-mail : info@aksarussia.ru

UNITED KINGDOM

Aksa International (UK) Ltd
Unit 6, Pine Court Walker Road,

Bardon Hill Coalville Leicestershire,

LE67 1SZ U.Kingdom

T :+44(0) 1530837 472
F :+44(0)1530519 577
e-mail: sales@aksa-uk.com

IRAQ

Aksa Ira

Sahet Al-Wathik,

Al Wahda

St.909 Baghdad - Iraq

T : + 9647901916 086
F : +9647901916 089
e-mail: export@aksa.com.tr

SINGAPORE

Aksa Far East (Pte.) Ltd.

94 Tuas Avenue 11

Singapore 639103

T : +6568632832

F : +6568630392/ 6863 2956
e-mail: aksafe@aksafareast.com.sg

VIETNAM

43 Le Thi Hong Gam,

Dist. 1, HCM City - Vietnam
T : +84839147014

F : +848.39147015
e-mail : apd@aksa.com.tr
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AKSA JENERATOR SANAYIi A.S.

DECLARATION OF CONFORMITY
AT - UYGUNLUK BEYANI
Uretici / Manufacturer : AKSA Jenerator San.A.S.
Adres / Adress : Giilbahar Cd. 1.Sokak, Giinesli 34212 istanbul / Tiirkiye
Uriin Kodu / Product COUE  ......eeveeereeecnreee fuveeeeieeieeeeeeainenn,
Uriin Agiklamasi
Production Description

Deklerasyon / Declaration

iriniin asagidaki Avrupa Birligi

AKSA Jenerator San. A.S olarak, yukarida bilgileri verilmis =
direktiflerine, standartlara ve bunlarin gerektirdigi sartlara uygu dug

jupu beyan ederiz
On behalf of AKSA Jeneratdr San. A.$, We declare that above informy .- e-’anon on the supply/manufacture of
this in product is in conformity with the below stated standarts, EC ml—m‘ and provisions of them.

Avrupa Birligi Direktifleri / EC Directives /5\\

~7
o %
2006/42/AT : Makine Emniyeti Yoénetmeligi©,
2006/42/EC : Machinery Safety Directive

2004/108/EC : Electromagnetic Compatibility Efirective

2004/108/AT : Elektromanyetik Uyumluluﬁmmeliﬁi

2006/95/AT : Algak Gerilim Yoénetmel
2006/95/EC : Low Voltage Directive

Standartlar / Standarts /,C\\\/

» TS ENISO 12100-1:2007; Makinelerde(GE - Temel Kavramlar, Tasanm lgin Genel Prensipler -Bélim 1: Temel Terminoloji, Metd
EN IS0 12100-1:2003  ; Safety of ma sic concepts, general principles for design-Part 1: Basic terminology, methodology

« TS ENISO 12100-2:2007 ; Makingl lik — Temel kavramlar, tasanm igin genel prensipler -Bolum 2: Teknik prensipler
TS EN ISO 12100-2:2003 ; S, inery — Basic concepls, general principles for design-Part 2: Technical Principles

TS EN 614-1 3 Maklnel G lik-Ergonomik Tasarnm Prens-plen -Blim 1:Terminoloji ve Genel Prensipler
EN 614-1:2006 ; Safety -Ergonomic design prir rt 1-Terminology and general principles

TS EN 602041 ; Mal&ﬂ@vm!ik - Makinelerin elektrik teghizat - BAIGm 1: Genel kurallar

EN 60204-1:2006 ; Safety inery-Electrical equipment of machines General Requirements

TS EN 12601 ; Gidip Gelmeli gten Yanmali Motor Tahrikli Jeneratér Gruplan- Glivenlik
EN 12601:2001 ; Reciprocating internal combustion engine-driven generating sets-Safety

TS EN 61000-3-2 ; Elektromanyetik Uyumluluk (EMU)-Bélim 3-2: Sinir Degerler-Harmonik Akim Emisyonlar Igin Sinir Degerier
BS EN 61000-3-2 ; Electromagnetic compatibility (EMC). Limits for harmonic current emissions

Yayim / Issued by : AKSA Jenerator San. A.$
Yer-Tarih / Place-Date : istanbul -

Firma Adina Yetkili
Name of Authorized Represeniative

Unvan / Title : General Manager
imza / Signature :

**Gruplanin musteriye sevki asamasinda model ve seri numarasi bazinda dizenlenerek sevk evrag olarak veriimektedir.



—

-
M u

©9))

[ST9TA9 LINVIVH

"adYA HNANW'NAD
‘B UBYEg

NVYHYNL J8zag

“MSIW[LIOA UIZI Uepuljere)
NINMENPNIA [2USD) ISBWUNIOY UNIGRYAY A UIUIdNAN],
ISTjueyRg 1218d1], A IKRURS "))’ [, ‘BoULIEAN YI[AUIAUQ X JIe(]
eu ue[sesy ewre[n3An 1sed[og nueren uepnuoy 23npninA
YeIR[IUBARD RUNURY NQ A UNURY BPUDNBH ISBWUNIOY]
ururonayN L, I[ikes £/0f ‘epuisewyiue[ny uruag[eq ng

0102-90-81 - IR, ulz] 33[og
€£268 Iserewiny 93[og
ISTOTAG IINVIVO

IOTINVIIVE LTAVOLL A IAVNVS



IMALATCI VEYA iTHALATCI FIRMANIN

Unvam : AKSA JENERATOR SANAYI ANONIM SIRKETI
Adresi : Giilbahar Cad. 1. Sok. 34212
Giinesli / ISTANBUL

Telefon 1 (0212) 478 66 66 (pbx)
Telefax :(0212) 550 53 38
FIRMA YETKILISININ
Imzasi ve Kasesi : W“.

JE

MALIN e

Cinsi : JENERATOR
Markasi : AKSA JENERATOR
Modeli

Seri No

Teslim Tarihi ve Yeri
Azami Tamir Siiresi  : 30 IS GUNU
Garanti Siiresi +2 A:AU YIL

SATICI FIRMANIN
Unvam 1
Adresi :

Tel-Telefax 2
Fatura Tarih ve No .

TARIH - IMZA - KASE

GARANTI SARTLARI

1- Garanti siiresi malin teslim tarihinden itibaren baslar ve 2 (iki) yildir .

2- Malin biitiin pargalar dahil olmak iizere tamami firmamzin garantisi
kapsamindadir.

3- Malin garanti siiresi igerisinde anzalanmasi durumunda, tamirde gegen siire
garanti siiresine eklenir. Malin tamir siiresi en fazla 30 (otuz) is giintidiir.
Bu siire mala iligkin anizanin servis istasyonuna, servis istasyonunun olmamasi
durumunda, malin saticisi, bayii, acentas, temsilciligi, ithalatgis: veya
imalatgisindan birisine bildirim tarihinden itibaren baslar. Sanayi
malinin arizasimin 15 is giini icerisinde giderilmemesi halinde, imalatci
veya ithalatgr; malin tamiri tamamlamincaya kadar, benzer 6zelliklere sahip
baska bir sanayi malim tiiketicinin kulanimina tahsis etmek zorundadir.

4- Malhn garanti siiresi igerisinde, gerek malzeme ve is¢ilik gerekse montaj
hatalarindan dolayr anzalanmas: halinde, iscilik masrafi,degistirilen parca
bedeli ya da bagka herhangi bir ad altinda hicbir iicret talep etmeksizin
yapilacaktir.

5- Tiiketicinin onarim hakkim kullanmasina ragmen malin,

* Tiiketiciye teslim tarihinden itibaren belirlenen garanti siiresi iginde kalmak
kaydiyla bir yil igerisinde, aym arizay ikiden fazla tekrarlamasi veya farkh
arizalarin dortten fazla ortaya ¢ikmasi sonucu, maldan yararlanamamasinin
siireklilik kazanmasi,

» Tamiri igin gereken azami siirenin agilmasi,

* Firmanin servis istasyonunun mevcut olmamasi halinde sirasiyla; satici,
bayii, acentasi, temsilciligi, ithalat¢isi veya imalatgisi-iireticisinden birisinin
diizenleyecegi raporla anzanin tamirinin miimkiin bulunmadigimin belirlenmesi,
durumlarinda tiiketici mahn ticretsiz degistirilmesini, bedel iadesi veya ayip
oranminda bedel indirimi talep edebilir.

6- Malin kullanma kilavuzunda yer alan hususlara aykin kullamlmasindan,
kaynaklanan arizalar garanti kapsarm digindadar.

7- Garanti belgesi ile ilgili olarak ¢ikabilecek sorunlar i¢in Sanayi ve Ticaret
Bakanhg, Tiiketicinin ve Rekabetinin Korunmas: Genel Miidiirliigii’ ne
basvurabilirlier.

Not : Servisin Miidahalesi sirasinda miisteri tarafindan bu belge veya fatura ibraz
edilmek zorundadr.



. Genel Mudurlik / Head Office I

TURKIYE / TURKEY

Gilbahar Caddesi 1.Sokak
34212 No:2 Giinesli - istanbul
T:+ 90212 478 66 66
F:+90212 657 55 16

e-mail: aksa@aksa.com.tr

o Aksa Servis / Aksa Service NI

TURKIYE / TURKEY

Murat Bey Beldesi,

Giiney girisi Cad. No: 8

34540 Catalca / ISTANBUL

T :+90212887 1111

F :+90212887 1020

e-mail: info@aksaservis.com.tr

. Aksa Kiralama / Aksa Rental |
TURKIYE / TURKEY B.AE./UAE.
Murat Bey Beldesi, Aksa Middle East
Giiney girisi Cad. No: 8 Post Box. No:18167 Jebel Ali Free Zone
34540 Catalca / ISTANBUL Dubai - United Arab Emirates
T :+90212 8871212 T : +97148809140
F :+90212 8871525 F: +97148809141
e-mail: aksakiralama@aksakiralama.com.tr e-mail:sales@aksa.ae
. Fabrikalar / Factories I
TURKIYE / TURKEY CIN / CHINA
Tasocag Yolu No:22 Export Processing Zone
Mahmutbey Bagcilar Xinzhu Road, Plant A1-A2,
ISTANBUL Changzhou/China
T : +90212446 4301 T : +8651985150205
F . +90212 446 4300 F : +8651985150130
e-mail: aksa@aksa.com.tr e-mail: aksaldaksapowergen.com

30.11.10

m KAZANCI HOLDING

www.aksa.com.tr






