DIZEL MOTOR JENERATOR GRUBU

MONTA] TAVSIYELERI

URETICI FIRMA
AKSA JENERATOR SAN.AS.
Ruzgariibahge Mah. Ozalp Ckmazi No: 10
34805, Kavacik - Beykoz / ISTANBUL
T:+90 216444 4 630
F:+90 216 681 57 81
aksa@aksa.com.tr

EL KITABI

YETKILI SERVIS
AKSA SERVIS & YEDEK PARCA
Yesilbayir, Simsir Sk. No:24, 34555
Amavutksy / ISTANBUL
T: 444 4 630
info@aksaservis.com.tr



SAYIN AKSA JENERATOR KULLANICISI;

Oncelikle, Aksa Jeneratér’ i segtiginiz igin tesekkiir ederiz.

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

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

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

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

Kitapta verilmis olan talimatlara uydugunuz takdirde jeneratérii sorunsuz kullanabileceksiniz.

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

Aksa Jenerator; sogutma suyu ve antifrizi, yakit, yaglama
yagl ve sarjli akintn saglanmasi durumunda, goturtl-
dugl yerde hemen devreye verilecek sekilde tasarlan-
mistir.

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

Bu Montaj El Kitabi, kullanicinin jeneratori kolayca
montaj yapmasina yardim amaciyla hazirlanmistir, ona-
nm kitabr degildir. Bu kitapta verilen tavsiye ve kural-
lara uyulmasi halinde jenerator uzun stire maksimum
performans ve verimde ¢alisacaktir. Bu nedenle asagida
yazili tavsiyelere uyulmasi uygun olacaktir.

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

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

3) Her jenerator, sasesi Uzerine yapistinlmis etiket tze-
rinde gdsterilen bir model ve seri numarasina sahiptir.
Ayrica bu etiket Uzerinde jeneratoriin imalat tarihi, geri-
limi, akimi, KVA cinsinden giict, frekansi, glic faktori ve
agirlig verilmistir. Bu etiket bilgileri yedek par¢a siparisi,
garantinin islemesi veya servis saglanmasi igin gereklidir.
4) Tavsiye edilen yaglama yagi, sogutma suyu ve yakitin
kullaniimasi.

5) Orijinal motor — jeneratdr pargalarinin kullanilmasi
6) Aksa yetkili servislerinin kullanilmasi

7) Tavsiye edilen emniyet ve montajla ilgili tedbirlerin
alinmasi
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Sekil 1.1. AKSA Jenerator Grup Etiketi

Herhangi bir ihtiyag durumunda Aksa Servis ve Yedek
parca Sirketini veya yetkili bayisini arayiniz.

2. EMNIYET

2.1 Genel

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

Uyarilar

| Jeneratére bakim yapmadan veya jeneratori galistir-
madan once kitaptaki tim uyarilari okuyunuz ve an-
layiniz.

! Bu kitaptaki prosedur, talimat ve gtivenlik 6nlemleri-
ne uyulmamasi halinde kaza ve yaralanmalarin artmasi
muhtemeldir.

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

I Eger jeneratorde emniyetsiz bir durum var ise, tehlike
uyanisi koyunuz ve akinln negatif (-) kutbunun bag-
lantisini keserek bu olumsuz durum dzeltilene kadar
jeneratorin galismasini engelleyiniz.

I Jeneratdre bakim veya temizlik yapmadan nce aki-
nin negatif (-) kutbunun baglantisini kesiniz.

I Jenerator standartlara uygun sekilde kurulmali ve ¢a-
histinlmalidir.

2.2 Yerlesim, Tagima ve Cekme

Kitapta 3. ve [3. Bolum jeneratdriin yerlestiriimesi,
taginmasi ve ¢ekilmesi konularini kapsamaktadir. Jene-
ratorli tagimadan, kaldirmadan, yerlestirmeden veya
rémorklu jeneratort cekmeden once bu bolumi oku-
yunuz. Asagidaki emniyet tedbirlerini dikkate aliniz.

Uyarilar

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

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

! Motor egzoz gazlan personel icin tehlikelidir. Kapali
mahallerde bulunan buttin jeneratorlerin egzoz gaz-
lart ilgili standartlara uygun sizdirmaz siyah borular ile
disarya atlmalidir. Sicak egzoz susturucusu ve egzoz
borular yanabilecek maddelerin temasi ve personelin



dokunmasina karsi korunmalidir. Egzoz gazinin tehlike-
siz olarak disar atlmasini saglayiniz

I Jeneratori, alternatér ve motor kaldir-

ma halkalarini kullanarak  kaldirmayiniz.

Jeneratori kaldirmak icin sasede bulunan

kaldirma noktalarini kullaniniz. Kabinli je-

neratorlerde kabinin Ust kisminda bulu-

nan kaldirma noktalari da kullanilabilir.

I Kaldirma araglar ve destek yapilarinin saglam ve je-
neratorl taslyabilecek kapasitede oldugundan emin
olunuz.

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

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

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

I Ozel olarak tasarlanmadik¢a jeneratorii tehlikeli ola-
rak siniflandinlan bir ¢evrede kurmayiniz ve ¢alistirma-

yiniz.

2.3 Yangin ve Patlama

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

Uyarilar
| Jenerator odasini uygun sekilde havalandiriniz.
| Jeneratory, jeneratdr odasl ve zeminini temiz tutunuz.

Wy

I'Yanici sivilart motorun yakininda bulundurmayiniz.

Yakit, yag, aki elektroliti veya sogutma su-
yunun etrafa dokilmesi durumunda, doka-

len yeri derhal temizleyiniz.

I'Yakitin etrafinda alev, kivilcim, sigara icmek gibi yanma-
ya sebebiyet verebilecek olaylara izin vermeyiniz. Aku
baglantisini yapmadan veya akd baglantisini sokmeden
once aku sarj cihazinin beslemesini kesiniz.

I Ark olayindan kaginmak igin topraklanmus iletken nes-
neleri terminaller gibi elektrige maruz kalan bolgeler-

2

den uzak tutunuz. Kivilcim veya ark, yakiti tutusturabilir.
I Motor calisiyor iken yakit tankini doldurmaktan ka-
cininiz.

I Yakit sisteminde yakit sizintisi varsa jeneratort calis-
tirmayiniz.

I'Herhangi bir yangin aninda personelin kolay ¢ikisi icin
acil ¢ikis kapisi olmalidir.

2.4 Mekanik

Jenerator, hareketli pargalardan
4

X

diger mekanik tehlikelerden personeli ve cihazlari ko-

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

jenerator mahallinde  ¢alisirken

rumak igin dnlem alinmalidir.

Uyarilar
I Emniyet muhafazalari ¢ikarilmig halde jeneratori ca-
listirmayiniz. Jenerator ¢alisiyorken bakim yapmak veya
bagka bir sebepten dolayr emniyet muhafazasinin yani-
na veya altina ulagmaya calismayiniz.

I El, kol, uzun saglar, sarkan elbise pargalari ve takilan
hareketli pargalardan uzak tutunuz.
Dikkat: Bazi hareketli parcalar agik
bir sekilde gorilmemektedir.

| Jenerator odasi var ise kapisini ka-

pali ve kilitli tutunuz

I Sicak yakit, sicak sogutma suyu,
sicak egzoz dumani, sicak ytzeyler ve keskin kdselere
temastan kagininiz.

| Jenerator mahallinde calisirken eldiven, sapka ve koru-
yucu elbise giyiniz.

I Sogutma suyu soguyana kadar radyatdr dolum kapa-
gini agmayiniz. Radyator kapagini tamamen agmadan
once ytksek buhar basincinin azalmasi i¢in kapag! yavas
yavag gevsetiniz

2.5 Kimyasal

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

Uyarilar
I'Yakiti, yag), sogutma suyunu ve aki elektrolitini deri ile



temas ettirmeyiniz ve

yutmayiniz. Eger kazayla yutulur ise tibbi tedavi igin
derhal yardim isteyiniz. Eger yakit yutulmus ise kustur-
mayiniz. Deri ile temas halinde temas balgesini sabunlu
su ile yikayiniz.

I Yakit veya yag bulasmig elbise giymeyiniz

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

2.6 Giriilti
Ses izolasyon kabini ile donatilmamis

jeneratorlerin ses siddeti 105 dBA
dan fazladir. 85 dBA dan fazla ses
siddetine uzun streli maruz kalma,

isitme i¢in tehlikelidir.
Uyarilar
| Jenerator mahallinde calisirken kulaklik takiniz.

2.7 Elektriksel
Elektrikli cihazlarin etkili ve emniyetli °®

calismasi, bu cihazlarin dogru bir sekil-
de yerlestirilmesi, kullanilmasi ve baki-
minin yapiimasi ile saglanir.

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

| Jeneratorii ¢alistirmadan 6nce (buna mobil jeneratdr-
ler de dahil) jeneratorin

topraklamasinin yapildigindan emin olunuz.

I Jeneratore yiik baglantisi yapmadan veya jeneratdrden
yuk baglantisini sskmeden dnce jeneratdriin galismasini
durdurunuz ve akl negatif (-) terminalinin baglantisini
kesiniz.

I'Islak veya sulu bir zeminde duruyor iken yik baglanti-
sini yapmaya veya ik baglantisini kesmeye
kalkismayiniz.

| Jenerator Uzerindeki iletkenlere, baglanti kablolarina
ve elektrikli pargalara viicudunuzun herhangi bir kismi
ile veya izole edilmemis herhangi bir nesne ile temas
etmeyiniz.

I Ytk baglantisi yapildiktan sonra veya yik baglantisi

sokildukten sonra alternatdr terminal kapagini yerine
takiniz. Kapak emniyetli bir sekilde yerine takiimadikga
jeneratorl calistirmayiniz.

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

I Tum elektrikli ekipmanlart temiz ve kuru tutunuz. 1zo-
lasyonun asindig), ¢catladigi ve kinldigi yerlerdeki
elektrik tertibatini yenileyiniz. Asinmis, paslanmis ve
rengi gitmis olan terminalleri yenileyiniz. Terminalleri
temiz ve baglantilan siki tutunuz.

I Tum baglantilari ve bostaki kablolart izole ediniz.

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

2.8. Elektriksel ¢carpmalara karsi ilk yardim
Uyarilar

I Elektrige maruz kalmis kisiye, elektrik
kaynagini kapatmadan 6nce ¢iplak elle
dokunmayiniz.

I Eger miUmkinse elektrik kaynagini

devre disi ediniz.
I Bu mimkin degil ise elektrik fisini gekiniz veya elektrik
kablosunu elektrige maruz

kalan kisiden uzaklastiriniz.

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

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

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

2.8.1. Solunum Yolunu Agmak

* Kazazedenin bagsini geriye dogru egi-
niz ve genesini yukart kaldiriniz.

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

2.8.2. Nefes alma
Kazazedenin nefes alip almadigini, go- &B
rerek, dinleyerek ve hissederek kont- %) |

rol ediniz. *’



2.8.3. Kan Dolagimi
Kazazedenin boynundan nabzini kontrol ediniz.

2.8.4. Eger Nefes Alamiyor fakat Nabiz Varise

* Kazazedenin burnunu sikica kapat- [~ (R~ )
niz.

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

» Gogus kafesinin yukseldigini gozle- ()
yerek agzindan yavasga Ufleyiniz. Son-

ra Uflemeyi birakarak gdgls kafesinin

tamamen inmesine izin veriniz. Kaza-

zedeye dakikada ortalama 10 defa nefes veriniz.

* Eger yardim ¢agirmak igin kazazede yalniz birakilacak-
sa, 10 defa nefes vererek kisa

zamanda geri déniintiz ve nefes verme islemine devam
ediniz.

* Her 10 nefes verme isleminden sonra nabzi kontrol
ediniz.

Nefes alip vermeye basladigi anda kazazedeyi iyilesme
pozisyonuna getiriniz.

2.8.5. Nefes Alamiyor ve Nabiz Yok ise

* Tibbi yardim isteyin veya en yakin \
saglik kurulusunu arayiniz. o
* Kazazedeye iki defa nefes verin ve \;‘f?'
asagidaki gibi kalp masajina baglayin.

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

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

* Tibbi yardim gelene kadar 2 nefes verme ve |5 kalp
masajl islemini tekrar ediniz.

Eger kazazedenin durumunda dizelme gorilirse, nab-
zini kontrol ederek nefes vermeye devam ediniz. Her
|0 nefes verme isleminden sonra nabzini kontrol edi-
niz.

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

2.8.6. lyilesme Pozisyonu

* Kazazedeyi yan yatiriniz.

* Solunum yolunun agik olmasini saglamak icin ¢enesi
ileriye dogru bakacak sekilde basini egik tutunuz.

* Kazazedenin 6ne veya arkaya dogru yuvarlanmama-
sini saglayiniz.

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

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

3. ODA BOYUTLANDIRMASI, YERLESTIRME,
KALDIRMA
3.1. Genel

Jeneratoriin boyutlarinin bilinmesinden sonra jenerats-
rin yerlestirilmesi icin planlar hazirlanabilir. Bu boltim
jeneratorin etkin ve emniyetli yerlestirilmesi icin gerekli
onemli faktorleri icermektedir.

3.2. Kabin

Jeneratdr, bir kabin icine kondugunda tagima ve yer-
lestirme buytk dlctide kolaylasacaktir. Kabin, jenerato-
ru yetkisiz kisilerin kullanmasina ve dis etkenlere karsi
korur.

3.3. Jeneratdriin Taginmasi

Jeneratdr sasesi, 6zellikle jeneratdriin taginmasini kolay-
lagtirmak igin dizayn edilmistir. Jeneratoriin yanlis kaldi-
rilmasi pargalarda ciddi hasarlara yol agabilir.

Jenerator, forklift kullanilarak kaldirlabilir, dikkatli bir
sekilde sasesinden itilebilir veya sasesinden cekilebilir.

Sekil 3.1. Jeneratdriin ving ile kaldirilmasi

Uyarilar:

! Jeneratdrii motor veya alternator kaldirma halkalarini
kullanarak kaldirmayiniz.

! Forklift ile itme esnasinda dogrudan saseyi itmeyiniz ve
olusabilecek hasar dnlemek icin mutlaka sase ile forklift



arasina tahta koyunuz

I Jeneratdrin agirligina uygun kaldirma teghizati kulla-
niniz.

I Jenenatdr askida iken tim personeli jeneratdrden
uzak tutunuz.

| Kabinli veya kabinsiz jenerator kaldinlirken sase veya
kabin tzerindeki kaldirma halkalari kullaniimalidir.

3.4. Jenerator Yerinin Segimi

Jeneratdriin konacag yerin segimi yapilirken asagidaki
faktorler goz 6niine alinmalidir:

- Toplam alan ve alan icerisindeki sinirlamalar

- Jenerator mahalline girig, baglangicta jeneratériin oda-
ya getirilmesi, yerlesim durumu, montaj tasarimlar, son-
raki yakit ve servis yapabilme durumlarinin géz ontine
alinmasi

- Zemin durumu, seviyesi ve meyil durumu géz oniine
alinmalidir

-Ses ile ilgili kisitlamalar varmi (ofis yerlesim yeri vb.)

- Jeneratér igin oda igerisinde cebri havalandirmaya ih-
tiyag duyulacagindan yeterli sogutma havasi ve yanma
havasl oda igerisine alternator Un arkasindan girecek ve
motorun 6n tarafindan sicak hava degarj edilecektir.
Binanin durumuna gore , gerekli olan hava miktarinin
saglanabilmesi icin ek hava kanallart yapilmasina ihtiyag
duyulabilir.

-Yagmur, kar, sulusepken, sel suyu, direk gtin 15181, don-
durucu soguk ve asirt sicaklik gibi unsurlara karsi koru-
mali olmalidir.

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

- Agag veya direk gibi devrilebilecek nesnelerin ve mo-
torlu araglarin ¢carpmasina karsi korumali olmalidir.

- Jeneratériin sogutulmasi ve servis ve bakim yapilabil-
mesi igin jeneratdr etrafinda en az | metre ve jenerator
Uzerinde en az 2 metre bosluk olmalidir.

- Jeneratdrli odaya tasiyabilmek igin jeneratoriin ge-
cebilecegi uygun bir gecit olmalidirHava giris ve ¢ikis
havalandirmalar Jeneratér odasina giris-cikis noktasi
saglamasi dustindlirse sokulebilir yapilabilir.

- Yetkisiz kisilerin jenerator mahalline girisleri dnlenme-
lidir.

- Eger jeneratori binanin digina koymak gerekiyor ise,
jenerator bir kabin veya bir oda igerisine konmalidir.

Ayrica jeneratoriin gegici olarak binanin icinde veya di-
sinda calistinimasinda kabin kullanilmasi faydalidir.

- Dahili topraklama durumunu kontrol ediniz

- Topraklama ¢ubugunu jeneratére en yakin noktaya
monte edin, yayllma direncini (maks. k€) dl¢tin, kon-
tak voltaji 25 Volt, 30 mA kagak akimdan daha yiksek
olmamall.

3.5 Kabinli Jeneratér Grubunun Agik Sahada Yerles-
tirilmesi ve Kurulumu

Jeneratori agik sahada, disanda kurarken asagidaki ko-
nulara dikkat edilmesi gerekir;

* Egzoz gazlarinin birikebilecegi bir yere jeneratort kur-
mayiniz. Egzoz gazlarinin kapali bir alanda toplanmasini
onlemek icin egzoz gazinin pencere, kapi veya hava-
landirma kanallarinin girisinden veya diger agikliklardan
uzak tutunuz.

* Egzoz ve sogutma havasi akisi binalara ve insanlara
potansiyel tehlike olusturmayacak sekilde konumlandi-
rilmall.

* Jeneratdrt konumlandirirken hakim riizgarlar ve hava
akimlari géz 6nline alinmalidir,

+ Uniteyi daha 6nceden hazifanmis, su drenaji sartlarini
saylayan bir yere yerlestiriniz.

* Drenaj pompasinin bosaltma alani , yagmur olugu,
cati olugu, arazi sulamasi veya su fiskiyesi gibi tniteyi su
basacagl veya muhafazaya su puskiirtecegi ve hava girig
ve ¢ikis agikliklarina girecegi yeri segmeyiniz.

* Yagmur, kar, sulu sepken, sel suyu, direkt gtin 1513,
dondurucu soguk ve asin sicaklik gibi unsurlara karsi
korumali olmalidir,

* Asindiran veya iletkenlik saglayan toz, iplik, duman,
yag dumani, buhar ve motor egzoz dumani gibi hava-
dan taginan maddelere karsi korumali olmalidir,

* Telefon, elektrik, yakit, klima, sulama gibi hizmetlerin
etkilenmedigi bir yere jeneratdrt kurunuz,

* Jeneratori , emis ve atislaninin, yaprak , ot , kar gibi
dogal yollardan kapanmamasini saglayacak bir yere
monte ediniz. Hikum stiren riizgarlar jeneratorin emis
ve atisini etkiliyecek ydnde olursa, Uniteyi korumak igin
rlizgar kiran insa edilmesi gerekir,

* Jeneratdriin konulacagl zemin duizglin ytizeyli ve kuru
olmali, zamanla batma ve egilme durumu olmama-
Il, Jeneratoriin islak agirigini tastyabilmeli. Bu nedenle
jeneratorin montajl igin duizglin ylzeyli beton kaide



gereklidir. Kablo ve yakit hatlari igcin ayr ayri kanallar ve
kanal kapaklari hazirlanmis olmalidir,

* Jeneratoriin devreye alinmasi ve yerlesimi icin yeter-
li alan olmali. Ayrica bakim yapabilmek igin jeneratdre
erigim olanagl saglanmall.

* Egzoz sisteminde herhangi bir kagak ve hasar olup ol-
madigini sicak egzoz sisteminin herhangi yanici madde
veya atiklarla temas etmedigini kontrol ediniz,

» Egzoz borusunun ¢ikisinda herhangi bir engel ya da
kisitlayicr unsur olup olmadigini kontrol edin,

* Duzenli temizlik ve bakim igin kabin ¢evresinde yeteri
kadar agikligin bulunmasi, kabin kapaklarinin tamamen
agilabilecegi alanin saglanmasi gerekir.

* Jeneratorii yanici madde ve duvarlardan en az |,5m
uzaga kurunuz.

* Dizel jeneratdr grubu kabini koruma sinifi IP 23 &zel-
ligindedir,

* Enerji tasimayan tim metal aksamin topraklanmis ol-
mas! gerekir,

* Kabinli jeneratdr mimkin oldugu kadar yuk sistemi-
ne yakin konumlandirlmalidir.

3.6. Jenerator Temeli ve taban :

Not: Ozel kaide beton gerekli degildir, jenerator islak
agirligini taslyacak diizgtin beton zemin yeterlidir.

Bu tip galisma (sismik tanimlama dahil) kaide betonun
dizayn, ingaat veya yapr mihendisi sorumlulugunda ya-
pilacaktir.

Kaide betonun temel fonksiyonlar:

- Jenerator toplam agirligini tagimak

-Jeneratér grubunun meydana getirdigi vibrasyonu ya-
pidan izole etmek

Yapi tasarimi igin ingaat mihendisi asagidaki detaylara
ihtiyag duyacaktir.

- Jenerator odas ¢alisma isisi (makineden kitleye veri-
len 1si transferi tanimlanmamig gerilim stresi
olusturabilir )

- Onerilen kaide beton kiitlesinin ttim boyutlar

- Jenerator sasesinin tespit noktalar ve montaj

Beton Kaide:

Beton kaidenin dokulmesi ile jeneratoriin kaideye otur-
tulmasi arasinda betonun sertlesmesini saglayabilmesi
icin en az yedi glin gegmesi gerekecektir. Beton kai-
denin mimkiin oldugunca ditiz olmasi ve yeni toprak

Uzerine kurulmasi tavsiye edilir, Beton kaidede tercihen
+ 0,50 lik egim kabul edilebilir.

Temel ;

Guglendirilmis bir beton kaide ¢cokmeyi ve titresimi on-
lemek igin saglam bir destek saglar.Genel olarak jenera-
t6rtn kurulacagr beton kaide 150-200 mm derinliginde
olmali, Beton kaidesinin eni ve boyu , jeneratér sase-
sinin her yanindan 150 mm bosluk birakacak sekilde
uzun olmalidir.Betton kaidenin aftindaki zemin uygun bi
sekilde hazirlanmali ve hem jeneratérii hemde beton
kaideyi taslyacak kapasitede olmalidir. (eger jenerator
zemine monte ediledekse, zeminin Jenerator ve ak-
sesuarlanini kaldirabilecek kapasitede olmalidir.).Eger
zemin zamanla islanacak ise beton kaidenin zeminden
yukanda yapiimasinda fayda vardirBu hem Jenerator
icin hemde jeneratore servise gelecek kisiler igin kuru
bir ortam hazirlayacak, ayrica beton kaideyi korozyona
karsida koruyacaktir. Bu nedenle Beton kaidesi, grubun
yerlestirildigi odanin zemininden en az 150 mm yuka-
nda olmalidir. Beton kaide altindaki kum tabaka en az
200 mm yuksekliginde olmalidir.
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Asagidaki formdl minimum beton derinligi hesabinda
kullanilabilir.

t = Betonun kalinligi metre (feet)

k = Jeneratdrin net agirig kg (Ibs)

d = Betonun yogunlugu (2322 kg/m3) 145Ibs/ft3
w = Betonun genisligi metre (feet)

| = Kaide betonunun uzunlugu metre (feet)

Jeneratoriin konulacagl betonun tasima glicti beton
icerisinde kullanilan malzemelere , temelin yerlestirildigi
topragin tagima kapasitesine bagli olarak degisiklik gos-
terebilir, bundan dolay! beton kaide ve temelde
gl¢lendirilmis celik hasir aglar , ¢ubuklar veya bunlara
esdeger malzemeler kullanilmasi gerekebilir. Dtizgtin
olmayan ve zayif olan beton kaide istenmeyen titresime
sebep olabilir.

Toprak Tagima Yikd:

Jeneratoriin toplam agirligi (sogutma suyu , yag , yakit
tankindaki mazot dahil) ile jeneratér beton kaidesinin
topraga uyguladigi yik , genelde birgok topragin tasima
yukuniin (yaklagik olarak 2000 Ibs/ft2 — 9800

kg/m2) aftinda olmasina ragmen kontrol etmekte her
zaman fayda vardir.

Hesaplanmasi :

k=toplam agirlik (jenerator islak agirlik + beton kaide
agirhigi) kg (lbs)

w=beton kaide genisligi metre (feet)

|=beton kaide uzunlugu metre (feet)

k
TTY = e si
144 x w x| (ps)
k
TTY = oo (kg/m2)
w x|

Ornek Ugulama :
400 kVA jeneratodr gurubu , toplam agirligr 4500 kg (is-
lak agirlik , sogutma suyu , yag dahil) , beton kaide
4 m uzunlugunda , 1.5 m genisliginde ve 350 mm ytk-
sekliginde , dolayisiyla topraga uyguladigi yuk ;
Beton kaide agirligi = 2322x4x1,5x0,35 =4876 kg
k=4500+4876=9376 kg
9376
TTY = oo (kg/m2) ; THY = 1562 kg/m:
I,5x4

Titresimin Yaltimi:

Her bir jeneratér tek modl olarak motor ve alternatér
kaplin ile birbirine baglanir ve grup esnek lastik izolatdr-
lerle saseye monte edilir.

Normal olarak agir bir beton kaidenin, motorun tit-
resimini séntimlemek icin kullaniimasi gerekli degildir.
Jenerator agirligini tasiyabilecek dizglin beton zemin
yeterlidir.

Not: Sase ile grup arasinda titresim takozu mevcut
ise tekrar sase altina titresim takozu koymak isterseniz
AKSA vyetkili servisine daniginiz.

Baglantilar:

Tum boru sistemleri ve elektriksel baglantilar jenerato-
re esnek baglantilar ile baglanmalidir. Yakit ve su hatti
devreleri, egzoz borulari uzun mesafelere titresimi ta-
siyabilir.

3.7. Oda Dizayni Kilavuz Notlari

3.7.1.0da boyutu toleransi:

Ideal olarak jeneratsr cevresinde kolay bakim ve dolag-
ma alani igin yakit tanki ve panodan minimum | metre
mesafe verilmig olmasi gerekir. Personel giris kapisi girig
ve ¢ikisa, ses kes bariyerlerinin ve diger aksesuarlarin
girisine uygun, yeterlikte olmali.

3.7.2. Giris ve gikis ses kesme bariyerleri ile panjurlar:
Giris ve ¢ikis ses kesme bariyerleri 100 mm lik tahta
cerceveye monte edilmeli. Bariyer 6niine monte edi-
len panjurlar hava girisinde dustk direnci saglamak igin
panjur tasarmina dikkat edilmeli, minimum 50% alan
saglanmalidir.

Panjurlanin i¢ kismina kus ve kiigtik canlifarin girmesine
karsi tel kafes olmasi gerekir. Kafes tellerinin agikliklari
hava akigini engelleyecek aralikta olmamasi gerekir.
Cikis bariyeri radyator davlumbazi flangina 1si ve yaga
kars direngli esnek branda baglantisiyla baglanir.

3.7.3. Yanma Havasi Girisi

Motor yanma havasi mumkin oldugunca temiz ve
soguk olmalidir. Yanma havasi jeneratoriin bulundugu
ortamdan motora monte edilen hava filtresi vasitasiyla
cekilir.

Fakat bazen toz, pislik ve sicaklik gibi kosullardan do-
layr jenerator etrafindaki hava uygun olmayabilir. Bu



durumlarda bir hava giris kanali baglanabilir. Bu kanal
motor Uzerindeki hava filtresine temiz havayr dis or-
tamdan veya baska bir odadan saglar. Hava flitresini ¢i-
karmayiniz veya onu motordan uzaga monte etmeyiniz
aksi takdirde hava kanalinda meydana gelebilecek ka-
¢aklardan giren yada kanalda biriken toz direk motorun
icine gidebilir.

3.7.4. Egzoz Sistemleri

Egzoz sistemi , ¢izim planinda goriildugl gibi oda tava-
nina sabitlenmelidir. Eger binanin tavani egzoz sistemi
agirigini taglyamayacak durumda ise oda zemininden
demir konstriiksiyon ile egzoz sisteminin taginmasi ge-
rekir. Egzoz sistemi kaza ile dokunmalara karsi zemin-
den 2 — 3 metre yukanda yapiimasi gerekir. Paslanmaz
celik kompensatér sabit egzoz sistemi ile motor egzoz
manifoldu arasina monte edilmesi gerekir.

Egzoz sisteminin jeneratdr odasindaki bolimuintn yiik-
sek yogunluklu , yiksek sicaga dayanikli izalosyon ile
sanldiktan sonra izolasyon (zeri aliminyum yastik ile
kaplanmasi iyi olacaktir. Dolayisi ile operator yaralan-
masl ve jeneratér odasinda meydana gelecek isi yik-
selmesi azalacaktir.

3.7.5. Sogutma ve Havalandirma

Motor, alternatdr ve egzoz borular isi yayarak ortam
sicakliginin artmasina sebep olurlar. Sicakligin artmasi
ise jeneratortn galismasini olumsuz yénde etkiler. Bu
nedenle motor ve alternatériin soguk tutulmasi igin
yeterli havalandirmanin saglanmasi gerekir. Hava aki-
sinin Sekil 3.5 de gortldugu gibi olmasi gerekir. Hava
alternator tarafindan jeneratdr odasina girmeli, motor
lizerinden ve radyator igerisinden gecerek ¢adir bezin-
den kortk tipinde esnek bir branda yardimiyla odadan
¢ikmalidir. Eger sicak havanin odanin digina atilmasi igin
bir branda kullanilmaz ise fan, sicak havay jenerator
odasina yayarak sogutmanin etkinligini azaltir.
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Sekil 3.2. Saptirma kanallari ile radyatorden

K
&

Sekil 3.3 Zayif havalandirma tertibati atilan havanin
ydnlendirilmesi

Odaya hava girisinin ve odadan hava ¢ikisinin kolay ol-
masl icin hava giris ve ¢ikis pencerelerinin yeterince
buytik olmasi gerekir. Kaba bir hesapla hava girig ve ¢ikis
pencereleri radyator alaninin en az 1.5 kati
buytklugtinde olmalidir.
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Sekil 3.4 Hava Girig Cikig Alani

Jeneratorin hava sartlarindan etkilenmemesi icin giris
ve ¢ikis pencerelerinin panjurlari olmalidir.

Bu panjurar sabit olabilir ancak soguk iklimler igin hare-
ketli olmasi tercih edilmelidir. Jenerator galistinlmadigin-
da panjurlar kapatilabilir. Béylece ilk ¢alistirma ve ytike
vermeyi kolaylastiran sicak hava odada kalir. Otomatik
kontrol sistemli bir jeneratér odasinda eger panjurlar
hareketli ise bunlar otomatik olarak hareket ettirilebilir.
Yani motorun ¢alismaya baglamasiyla birlikte panjurfarin
hemen agilmasi ve motorun durmasiyla da panjurlann
kapanmasi saglanabilir.

Sekil 3.5. Tipik Jenerator grubu bodrum yerlesim plani



3.7.6. Kablo Sistemleri

Buytk glicteki jeneratdr transfer panosu jeneratér oda-
sinin digina ve dagitim panosu odasina monte edilir.
Ozel proje uygulamalarinda bu sistem degisiklize uz-
rayabilir. Alternator ¢ikis terminallerinden ¢ikacak gl
kablolari esnek yapida HO7RN-F tipi kablolarla montaj
yapilmal.

Esnek gili¢ kablolari kablo kanal/ merdiveni vasitasiyla
taginir. Kablolar dogru bir seklide desteklenmis , ve or-
tam ve montaj kosullarina gére segilmis olmalidir.Esnek
tek damar glic kablolari herhangi bir panoya veya ci-
haza giriste demir olmayan metal levha malzemeden
geciriimelidir.

3.7.7. Transfer Panosu
Kugtk glgteki jeneratorler icin transfer panosu jenera-

t6r odasina montaj yapilabilir. 600 Ampere kadar trans-

Sekil 3.6. Acik tip Jeneratoriin Oda Yerlesimi

fer panolari duvara montaj yapilan tiptir. Maksimum de-
rinligi 370 mm dir. Zemin tipi panolar 600 Amper ile
baglar. Zemin tipi panonun arkasindan minimum 800
mm alan birakilmis olmali.

3.7.8. Jeneratdr Gruplar
800kVA gliciindeki jeneratdrlere kadar yakit tank

grubun sasesindedir. Ay yakit tanki saglanmasi mim-
ktndur; ancak jenerator odasinda ilaveten bir alanin
olmasi gerekir. Radyator ile hava ¢ikis kanali arasinda
minimum 300 mm branda bezi monte edilmis olmali.

3.7.9. Kapilar

Jeneratdr odasi kapilan her zaman disari agilmali, ¢ift
kapi kullanilmasi durumunda jeneratorll hareket ettir-
mede kolaylik saglayacaktir

ACIK TIP JENERATOR GRUBU YERLESIMI (ZEMIN DURUMUNA GORE KAIDE BETON BELIRLENMELIDIR)
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Jeneratér Grubu, 50 Hz, 400V Oda Boyutu ::3:2‘3;:::: H?Ya Oda Kapi
Boyutlar m coresi | penceresi| o | T5°
Cummins Standby [ o toplam -
Motor Modeli | 124! N Boy [ En Y| A 1B S | p|e|k| @ [L|m|S®| P
seklik | Boy En | ik m? inch [ m
X25G2 AC 28 275 18 | 095 | 12|28 |30 22 |07 |07] 04 05 15|20 25 |19
X33Gl AC 375 38 8 | 095 ] 12 28 | 30| 22 07 | 07| 04 05 15120 25 | 190
4BTAA33GI3 AC 66 66 215 1,05 | 152 | 35 | 30| 25 07 | 07| 07 05 1,5 |20 3 1200
6BTAS59G5 AC 110 110 22 [ 105 ] 163 40 |30] 25 | 10| 11|05 Ll 15 22| 3 ]200
6BTAA59G6 AC 150 150 275 | 13 [ 182 ] 45 | 35| 25 | 10|13 ] 06 12 18 24| 3 |220
6BTAA59G7 AC 170 170 275 | 13 [ 182] 45 | 35| 25 | 10|13 ] 06 12 18 24| 3 |220
QSB7G5 AC 220 220 23 Il 1.8 45 |1 35| 30 1,2 10| 05 1,2 1,8 | 25 3 250
QSLIGS AC 350 350 29 [ 13 ] 194 50 |35] 30 ) 12]13]05 16 18 |25[ 4 ]2s50
KTAI9G4 AC 550 K 550 338 [ 155 | 21 | 55 |35[ 33 | 17| 16] 05 28 20 | 26| 8 |250
QSXI15G8 AC 550 550 338 | 155 | 21 55 |35 33 1,7 .6 1 05 28 20 | 26 8 250
VTA28G5 AC 700 700 381 | 1551227 | 60 | 35| 35 1,5 15107 23 20 | 26 | 2x6 | 2,60
VTA28G6 AC 825 825 381 | 1551227 | 60 | 35| 35 1,5 15107 23 20 | 26 | 2x6 | 2,60
QSK23G3 AC 880 880 4 171|226 | 65 | 40| 35 | 19 [ 20] 03 38 24 |27 8 |270
KTA38G 14 AC 1100 K 1100 44 | 178 1237 | 70 | 45| 40 | 21 | 20| 03 42 25 |30 | 2x6 |3.10
QST30G4 AC 1100 1100 398 | 197 1238 70 | 45| 40 23 120 03 45 27 | 30 | 2x6 | 3,10
KTA38G9 AC 1250 1250 75 23 |2508| 109 | 48 | 42 2,1 20 1 03 53 28 | 19 [2xI50] 3,11
KTAS0G3 AC 1410 1410 | 494 | 21 | 24 [ 80 | 45| 40 | 23 | 21 | 03 48 27 |30 | 2x8 |3.10
KTA50GS8 AC 1650 1675 545 | 1951245 | 80 | 45| 40 23 | 23| 02 50 27 | 35| 2x8 | 3,60
KTA50G23 AC 2000 2000 545 | 195 | 26 80 | 45| 40 23 |1 23| 02 53 27 | 35| 2x8 | 3,60
QSK60G4 AC 2250 2250 565 | 248 | 3.1 90 | 50| 50 29 | 29| 02 85 3,1 | 40 | 210 | 400
QSK60G8 AC 2500 2500 9 | 28 [3457| 128 |58 | 51 | 27 [ 26| 03 90 114 | 19 [2x260] 406
QSK60G23 AC 2750 2750 9 | 28 [3457| 128 |58 | 51 | 27 [ 26| 03 90 114 | 19 [2x260] 406
QSK78G9 AC 3000 3000 Il 28 3888 I53 [ 58 | 4l 27 | 35| 02 10,0 1141 1.9 12x300( 4,49
Tablo 3.1. Tek grup olarak ¢alisacak Cummins dizel motorlu agik tip dizel jeneratér boyutlari, oda boyutlan, hava
girig ve ¢ikis pencerelerinin boyutlar ve egzoz borusu ¢api dl¢lleri. Boyutlara akustik elemanlar dahil edilmemistir.
Jeneratér Grubu, 50 Hz, 400V Oda Boyutu :::'rg?k::::: H.a\.la Oda Kapi
Boyutlar m coresi | penceresi| " | FE°
John Deere Star,.dby (i) () toplam m

Motor Modeli LU f\;l Ii Boy | En | Yic [ A [ B Yﬁ ol el k alani L m|S2| P
sekik | Boy En [ Yue m? inch | m
3029DFG20 AD 33 33 15 | 090 [ 128 | 280 [300] 250 [ 070 [070]045| 0S0 | 150]|200[21/2] 190
3029TFG20 AD 44 44 24 | 101 ] 139 | 411 |310] 239 | 070 |o70 040 | 060 [1.52[195] 66 199
3029HFG20 AJD 66 66 24 [ 100 | 139 | 411 | 3,10 239 [ 090 | 1,00 | 0,42 1,20 1,52 | 195 66 | 199
4045TFG20 AJD 88 88 30 [ ] 176 | 502 |320] 272 | 090 | 1o0fo42 | 120 [1sif195] 76 [236
4045HFG20-103¢W | AD 110 110 30 | ] 176 | s02|320] 272 | 090 | 100|042 120 [1sifi9s] 116 236
4045HFG20-122¢W | AD 132 132 34 | 122] 195 | 544 |330] 306 | 090 | 1,00[050| 120 [1.55[195] 116 [255
6068HFG20 155«W | AJD 170 170 34 [ 122 ] 195 | 544 |3.30| 306 | 1,00 | 1,00 | 0,52 1,25 1,55 195 116|255
6068HFG20 184w | AJD 200 200 34 | 122] 1,95 | 544 |330] 306 | 100 | 1,00f052| 125 [155[195] 116 [255
6068HFG20 AD 220 220 34 | 122] 195 | 544 |330] 306 | 100 | 1,00[052| 125 [1.55[195] 116 [255
6068HFG55 AD 275 275 275 | 130 | 1,73 | 450 |350| 250 | 1,15 | 135|045 | 155 [190]|220] 4 [2l0

Tablo 3.2. Tek grup olarak ¢alisacak John Deere dizel motorlu agik tip dizel jenerator boyutlar, oda boyutlar,

hava

girig ve ¢ikis pencerelerinin boyutlar ve egzoz borusu ¢api dl¢lleri. Boyutlara akustik elemanlar dahil edilmemistir.
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Jeneratér Grubu, 50 Hz, 400V [ S Hava | oda Kapi
Oda Boyutu Hava Cilas Pen- iri
A giris Boyutu Egzoz
Boyutlar (0 ceresi Penceresi 2
q Standby m m m
Hyundai . toplam
Motor Modeli flocel Gl A B C alam Cap | P
Yiik-
WA | Boy | En | QL | S | B |y | D[E]K m? LM |2

PO86TI-I AD 185 185 1954 | 1,217 11942 | 33 33 30 1,0 12105 1.5 16119 82 |254

POB6TI AD 220 220 244 | 1IS] 169 | 45 | 33 25 1,0 12 ] 05 1,2 15122 3 2,00

P126TI AD 275 275 288 | I3 | 1.79] 55 [ 33| 25 I 12 | 05 14 15122 3 |220
P126TI-Il AD 330 330 2,88 13 1,79 1 55 | 33 25 [ 12105 1,4 15122 3 2,20
DP126LB AD 410 410 297 | 1,55 1.9 55 | 35 30 [ 12| 06 1.3 20 | 25 3 2,50

P158LE AD 490 485 29 1,55 1 206 | 55 | 35 33 |4 151 05 2,1 20 | 26 | 23 | 260
DPI58LC AD 510 510 29 | 155206 | 55 35| 33 4 | 15| 05 2,1 20 | 26 | 233 | 260
DPI158LD AD 580 580 302 | 155 ] 206 55 [ 35 33 |4 151 05 2,1 20 | 26 | 23 | 260
DPI180LA AD 630 630 3,21 1551206 | 58 | 35 33 1.5 1,51 05 23 20 | 26 | 23 | 260
DP180LB AD 710 710 321 | 155206 | 58 [ 35 33 I5 | 15 ] 05 23 20 | 26 | 23 | 260
DP222LB AD 750 750 347 | 155 23 | 60 [ 35| 35 17 | 18| 04 30 20 |30 | 233 |280
DP222L.C AD 825 825 347 | 155 23 | 60 [ 35| 35 17 | 18| 04 30 20 |30 | 233 |280
DP222CC AD 1015 1015 545 | 226 |2723] 82 | 48 4,7 1,5 191 03 45 27 | 19 |2x124] 332

Tablo 3.3. Tek grup olarak ¢alisacak Hyundai dizel motorlu agik tip dizel jenerator boyutlari, oda boyutlari, hava
giris ve ¢ikis pencerelerinin boyutlar ve egzoz borusu ¢api dl¢lleri. Boyutlara akustik elemanlar dahil edilmemistir.

- Radyator Sicak H
Hz, 4 ava
Jeneratér Grubu, 50 Hz, 400V S By Hava Cilag Pen- = Oda Kapi
J girig Boyutu Egzoz
Boyutlar m ceresi Penceresi 2
: o Standby m m
Mitsubishi " (L toplam
Motor Modeli Riods] Clis Yiik- A B C alani GCap| P
kVA Boy En | ik 5 &5 sYe::k D E K i L M inch | m
SI2R-PTA APD 1425 M 1425 443 1204 | 222 70 | 45| 40 22 | 21| 02 46 25 |30 12 [300
SI2R-PTAA2 APD 1650 M 1650 495 | 22 | 308 | 80 | 45 50 25 130 03 75 30 | 40 12 | 4,00
SI6R-PTA APD 1915M 1915 5151225 | 26 80 | 45 50 26 | 23] 03 6,0 30 | 35 | 14-16] 4,00
SI6R-PTA2 APD 2100 M 2100 522 1225 | 2% | 80 | 50 50 29 | 28] 02 80 30 | 40 | 14-16] 4,00
SI6R-PTAA2 APD 2250 M 2250 57 | 22 [339] 90 | 50| 55 27 | 30| 03 9.0 30 | 45 | 14-16| 4,00
SI6R2-PTAW | APD 2500 M 2500 6151238 [339] 90 [ 50| 55 27 | 33| 03 9.0 30 | 45 | 14-16 4,00
SI6R2-PTAW2-E| APD 2750 M 2750 627 | 241 | 325 | 90 | 50 55 29 (301 03 9.0 30 | 45 | 14-16] 4,00

Tablo 3.4. Tek grup olarak ¢alisacak Mitsubishi dizel motorlu agik tip dizel jeneratdr boyutlar, oda boyutlar,

hava

giris ve ¢ikis pencerelerinin boyutlar ve egzoz borusu ¢api dlglleri. Boyutlara akustik elemanlar dahil edilmemistir.



Jeneratér Grubu, 50 Hz, 400V [ S Hava |oda Kapi
Oda Boyutu Hava Cikis Pen- ivi

A giris Boyutu Egzoz

Boyutlar m (] Penceresi

Baudouin Standby [ o toplam il

Motor Modeli gece f\;ﬁ - 3 vike | A B C 5 < = alani Llm Cap | P
y " | sedik | Boy | En :I::k m? inch | m
4M06G2D0 APD 20 BD 20 198 | 095 | 1,232 34 | 30 25 07 08 | 03 04 15119 76 1,83
4M06G4D0 APD 25 BD 25 2,094 095 | 1,409 | 3.6 | 3.0 25 07 08 | 04 04 15119 76 120l
4M06G6D0 APD 35 BD 35 2094 | 095 | 1,409 | 3,6 | 3,0 25 08 [ 08 ] 03 05 151191 76 |20l
4M06G8DO APD 44 BD 4 2094 | 095 | 1,409 | 3,6 | 3.0 25 08 [ 08| 03 05 15119 76 |20l
4M06G10D0 APD 55 BD 55 2,282 | 1,008 1,571 | 3,8 3,1 25 09 09 | 04 05 15119 76 | 2,17
4M10G2D0 APD 70 BD 70 26 |1058]1,743| 43 3,1 2,7 07 09 | 04 05 15119 102 |234
4M10G4D0 APD 88 BD 88 26 |1,058]1,743| 43 31 2,7 07 09 | 04 05 15119 102 |234
4M10G6D0 APD |10 BD |10 26 |1058]1,743] 43 | 3.! 2,7 07 [ 09| 04 05 151191 102 234
6MI1GI50 APD 150 BD 150 3276 | 1,156 11,958 53 32 3,1 1,0 1,0 | 05 07 15|19 125 | 256
6MI1G4D0 APD 165 BD |65 3276 | 1,156 1,958 53 32 3,1 1,0 1,0 | 05 07 15|19 125 | 256
6M16G2D0 APD 220 BD 220 3,96 | 1,308 2,17 62 | 34 3,5 1,2 12 | 06 1,2 16 | 19 127 | 277
6M16G6D0 APD 275 BD 275 396 | 1,308 2,17 | 62 | 34| 35 1,2 12 ] 06 1,2 16 |19 127 |277
6M16G350 APD 350 BD 350 396 | 1308 2,17 62 | 34 35 13 131 05 1.5 16 | 19| 127 | 277
6M21 G400 APD 400 BD 400 3,96 | 1,308 2,17 62 | 34 35 1.3 13105 1.5 16 |19 16 |277
6M21G440 APD 440 BD 440 3,96 | 1,308 2,17 62 | 34 3,5 1.3 13105 1.5 16 |19 6 |277
6M21G500 APD 500 BD 500 446 | 160612493 69 | 38 | 42 1,3 1,51 05 1,8 22 119 116 |309

6M21G550 APD 550 BD 550 446 | 160612493 69 | 38 | 42 1,4 1,51 05 20 22 11,9 116|309

8M21G660 APD 660 BD 660 479 | 1,606 2693 74 | 38 | 46 1,5 4] 05 22 22 | 1,9 200 |329

6M33G715 APD 715 BD 715 479 | 16062693 74 | 3.8 | 46 4120 | 04 28 22 | 1,9] 200 |329

6M33G825 APD 825 BD 825 5297 1,606 (2,723 80 [ 3.8 | 47 4] 17] 03 20 22 | 1,9 ] 200 |332
12M26G900 APD 900 BD 900 545 | 226 (2723 82 | 48 | 47 1.8 4| 06 25 27 | 1.9 [2x198( 3,32

12M26G1000 | APD 1020 BD 1020 545 | 226 |2723| 82 | 48 | 47 1,8 4] 06 25 2,7 | 1,9 |2x198]332
12M26GI1100 | APD 1100 BD 1100 545 | 226 |2723| 82 | 48 | 47 1,8 4] 06 25 2,7 | 1,9 |2x198 1332
12M33G1250 | APD 1250 BD 1250 75 23 12508 109 | 48 | 42 18 1 23] 0l 42 28 | 1.9 | 2x194]| 3,11
12M33G1400 | APD 1400 BD 1400 75 23 |2508| 109 | 48 | 42 18 123 ] 0l 42 28 | 1.9 |2x210] 3,11
12M33GI500 | APD 1500 BD 1500 75 23 [2508] 109 | 48 | 42 1,8 | 23] Ol 42 28 | 1,9 |2x194] 3,11
12M33G1650 | APD 1650 BD 1650 75 23 [2508] 109 | 48 | 42 1,8 | 23] 0l 42 28 | 1,9 |2x194] 3,11
16M33G1900 | APD 1925 BD 1925 9 28 |3457| 128 [ 58 | 5.l 23 | 26 | Ol 6.8 [14] 19 |2x194] 406
16M33G2000 | APD 2000 BD 2000 9 28 |3457| 128 [ 58 | 5. 23 | 26 | Ol 638 [14] 19 |2x194] 406
16M33G2250 | APD 2250 BD 2250 9 28 |[3457] 128 | 58 | 51 23 | 26 | Ol 68 [14 ] 1.9 [ 2x194| 406
20M33G2500 | APD 2500 BD 2500 9,633 28 |3307] 136 | 58 | 52 25 | 26| 02 7,1 I14] 19 [2x194] 391

12M55G2750 | APD 2750 BD 2750 75 28 | 255 | 109 | 50 | 42 23 | 26| 02 6.8 29 | 20 | 2x194] 330

Tablo 3.5. Tek grup olarak calisacak Baudouin dizel motorlu agik tip dizel jenerator boyutlar, oda boyutlan, hava
giris ve ¢ikis pencerelerinin boyutlan ve egzoz borusu ¢api dl¢tleri. Boyutlara akustik elemanlar dahil edilmemistir.



Jeneratér Grubu, 50 Hz, 400V [ S Hava | oda Kapi
Oda Boyutu Hava Cilas Pen- iri
A giris Boyutu Egzoz
Boyutlar m (] Penceresi 2
Standby m m m
Volvo . toplam
Motor Modeli flocel Gl A B C alam Cap | P
Yiik-
WA | Boy | En | QL | S | B | x| D[E]K i LM |2
TAD84IGE AVP 275 275 2,75 13 1,78 | 45 | 35 25 09 I,I'| 06 1,0 15122 4 2,20
TADI34I1GE AVP 350 350 29 155 1 192 | 55 | 35 30 Il 12 ] 07 1.3 20 | 25 5 2,50
TADI342GE AVP 385 385 29 [ 155 192 ] 55 | 35| 30 I 12 |07 13 20 | 25 5 [250
TADI343GE AVP 415 415 295 | 155 ] 192 | 55 [ 35 30 Il 2] 07 1.3 20 | 25 5 2,50
TADI344GE AVP 450 450 293 | 155 ] 192 55 | 35 30 Il 12 ] 07 1.3 20 | 25 5 2,50
TADI345GE AVP 505 505 293 | 155 192 | 55 |35 ] 30 I 12|07 13 20 | 25 5 [250
TADI64|GE AVP 550 550 334 | 155 22 | 60 | 35| 34 I 17 | 04 19 20 | 27 6 [280
TADI642GE AVP 660 655 334 | 155 | 22 60 [ 35 34 10 I,7 | 04 1,9 20 | 27 6 2,80
TWDI644GE AVP 720 720 356 | 1551225 60 [ 35 34 1,4 1,7 ] 05 24 20 | 27 6 2,80
TWD | 645GE AVP 770 770 347 | 155|226 | 60 [ 35 34 |4 19 | 04 2,7 20 | 27 6 2,80
TWDI744GE AVP 825 825 347 | 155|226 | 60 | 35| 34 14 119 04 27 20 | 27 6 [280

Tablo 3.6. Tek grup olarak ¢alisacak Volvo dizel motorlu agik tip dizel jenerator boyutlari, oda boyutlar, hava giris ve
¢cikis pencerelerinin boyutlan ve egzoz borusu ¢api dlctileri. Boyutlara akustik elemanlar dahil edilmemistir.



Jeneratér Grubu, 50 Hz, 400V Oda Boyutu ::jrgﬁ;:::: H?Ya Oda Kapi
Boyutlar m ceresi |penceresi| Dora | B
Perkins Standby [ o toplam -

Motor Modeli el f\;ﬁ - 3 vike | A B C 5 < = alani Llm Cap | P
y " | sedik | Boy | En :I::k m? inch | m
403A-15G| AP |5 14,5 1251085 | 107 | 25 3 25 05 07 | 035 035 1.5 2 1/2 1135
404A-22G| AP 22 22 136 | 085 ] 1,09 | 25 3 25 05 07 | 038 035 1.5 2 12 1131
| 103A-33G AP 33 33 1,69 | 097 1,2 28 3 25 07 | 07 | 045 05 1,5 2 172 | 152
1 103A-33TG| AP 50 50 1,69 | 097 | 1,21 28 3 25 07 | 07 | 045 05 1,5 2 172 [ 139
| 104A-44TGI AP 72 72 1,78 1 095 | 131 3 3 25 07 07 | 052 05 1.5 2 1/2 | 155
1 104A-44TG2 AP 88 88 2151 1,05 1,46 | 35 3 25 0,6 07 | 0,55 042 1.5 2 172 | 1,60
| 104C-44TAG2 AP |10 110 2151105 146 ] 35 | 30| 25 08 | 08 ] 06 06 15120 172 | 1,60
1 106A-70TGI AP 150 150 23 108 | 157 | 40 | 33 25 08 [ 09| 06 07 1,51 22 3 2,00
| 106A-70TAG2 AP 165 165 23 108 | 162 | 40 | 33 25 08 09 | 06 07 15122 3 2,00
1 106A-70TAG3 AP 200 200 2321 1,08 | 1,69 | 40 | 33 25 09 1,0 | 06 09 15122 3 2,00
| 106A-70TAG4 AP 220 220 2321 1,08 | 1,69 | 40 | 33 25 09 1,0 | 06 09 15122 3 2,00
1206A-E70TTAG2 AP 250 250 396 | 1308 217 | 62 | 34| 35 1,0 1,0 | 06 I 16119 76 277
1206A-E70TTAG3 AP 275 275 2,75 1.3 177 1 45 35 25 11 I 06 12 1.7 122 5 220
1506A-E88TAGS AP 330 330 2,75 1.3 1,80 | 45 35 27 1,2 12105 1.5 17 |22 5 220
2206A-EI3TAG2 AP 385 385 321 [,55 | 2,1l 50 | 35 33 1.3 1,51 05 1.9 20 | 26 5 2,70
2206A-EI3TAG2 AP 400 400 3,21 1,55 | 2,1l 50 [ 35 33 1.3 1,51 05 1.9 20 | 26 5 2,70
2206A-EI3TAG3 AP 440 440 321 1,55 | 2,11 50 | 35 33 1.3 151 05 19 20 | 26 5 270
2206A-EI3TAG3 AP 450 450 321 1,55 | 2,11 50 | 35 33 13 151 05 19 20 | 26 5 2,70
2506A-EISTAGI AP 500 500 327 | 155 | 211 50 | 35 33 1.3 1,51 05 1.9 20 | 26 5 2,70
2506A-EISTAG2 AP 550 550 327 | 155 | 211 50 | 35 33 1.3 1,51 05 19 20 | 26 5 2,70
2806A-EIBTAGI AP 660 660 3,45 1.8 2,18 60 | 40 34 1.8 1,6 | 04 29 25 126 | Ix8 |280
2806A-EI8TAG2 AP 715 715 3,45 18 | 218 60 | 40 34 1.8 1,6 | 04 29 25 | 26| Ix8 | 280
4006-23TAG 2A AP 825 825 4,1 1,69 | 2,27 60 | 40 35 20 20| 02 4,0 24 | 27 | 2x6 290
2806A-EIBTTAGS AP 850 850 5451226 | 272 | 82 | 48 4,7 19 | 20 | 02 4,5 2,7 | 19 |2x140] 332
4006-23TAG3A AP 900 900 Al 1,69 | 227 | 60 | 40| 35 20 | 20| 02 4,0 24 |1 27 | 2x6 |290
4008TAGIA AP 1000 1000 479 | 197 | 2,21 75 | 45 4,0 22 2,1 02 4,6 27 | 26 | 2x6 | 290
4008TAG2A AP 1125 1125 479 | 197 | 2,21 75 | 45 4,0 22 2,1 02 4,6 27 | 27 | 2x6 | 290
4008-30TAG3 AP 1250 1250 465 | 22 1200 | 75 | 45 4,0 25 1,7 | 03 42 2,7 | 26 | 2x12 | 3,00
4012-46TWG2A AP 1400 1400 492 | 1,89 | 237 | 80 | 45 4,0 23 | 23] 02 50 25 135 |2x10 (3,10
4012-46TAG2A ECM | AP 1650 1650 492 | 2,12 | 241 80 | 45 4,0 23 22| 02 50 25 | 35| 2«10 | 3,10
4012-46TAG3AECM | AP 1875 1875 532 | 222 | 279 80 | 45 50 25 26 | 02 6,5 27 | 40 | 2«10 | 3,80
4016-6 TRGI AP 2000 2000 9 28 | 346 | 128 | 58 51 25 25| 04 9,0 11,41 1,9 |2x275] 4,06
4016-6 TRG2 AP 2250 2250 9 28 | 346 | 128 | 58 51 25 25| 04 9,5 1141 1,9 |2x275( 406
4016-6 TRG3 AP 2500 2500 59 239 | 302 90 | 50 50 28 28 | 03 80 3,1 | 40 | IxI4 | 400

Tablo 3.7. Tek grup olarak ¢alisacak Perkins dizel motorlu agik tip dizel jenerator boyutlan, oda boyutlar, hava giris
ve ¢ikis pencerelerinin boyutlan ve egzoz borusu ¢api Slgtileri. Boyutlara akustik elemanlar dahil edilmemistir.



EGZOZ HAVASI
Jeneratér gurubundan atilan sicak hava, opsiyonel kanal
vasitasiyla duvarda agilan pencereden odanin disina
atir. Duvarda agllan pencere kanal boyutu ile ayni
olmall. Kanal fle pencere arasina suni kauguk veya
stinger kullanilarak hava kagagina kargi conta yapilr.
Oda duvarinda agilan egzoz hava penceresi digindan
tel kafes ile yapanci malzemelere karsi korunmall
Egzoz borusu sicak hava kanalina baglidr.

HAVA GIRIg]

Taze hava giris panjuru duvara veya kap! tizerine montaj yapilr:
HAVA GIRIS YUZEYI

en az = egzoz havasi alani x 2

ELEKTRIK KABLOLARI
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EGZOZ GAZININ ODA DISINA ATILMASI
Egzozsistemi uzatiliken gikis borusu capina uygun
uzatma borusu kullaniimali. Susturucu ile motor
arasinda kértikli celik kompensatér kullanimasi ve
desteklerle sistemin sabitlenmesi gerekir.Boru
sisterinin agirligi motor veya susturucu Gzerinde
verimemelidir.

Sekil 3.7. Kabinli jeneratoriin oda yerlesimi

4. YAKIT SISTEMI

4.1. Genel

Dizel motora yakit beslemesi asagidaki sekillerde sag-
lanmig olabilir.

|- Direkt olarak sasesinde bulunan yakit tankindan

2- Jenerator odasi veya muhafazasi icerisinde ana yakit
tankindan otomatik dolum yapabilen gtinltik servis
tankindan

Yakit Fiziki Ozellikleri
Viskozite

Setan sayisi

Kiikdirt miktar

Su ve tortu
Yogunluk

Sislenme noktasi

Kl
Asit miktan
Kayganlik

>J§

JENERATOR SASEYE
MONTAJLIDIR

TOPRAKLAMA

3- Jeneratdriin monte edildigi zeminden en az 500 mm
yuksekte konumlandinimis olan ana yakit tankindan
direkt olarak

Motor igin en dnemli dzelliklerden birisi temiz ve su
karismamis yakitin kullanilmasidir. Yakit icerisindeki
pislik enjektdr gikislarini tikayabilir ve yakit sisteminde
bulunan pargalarda hasara sebep olabilir. Yakit
icerisindeki su , yakit sistemindeki pargalarin korozyo-
nunu hizlandirir.

4.2. Dizel Yakiti Ozelligi

Tavsiye edilen ozellik

1,3 ile 5,8 sentistroke 40°C da 1,3 ile 58 mm / sn
0°C in tzerinde min 42, 0°C in altinda min 45
Ytizde 0,5 hacmi agmamali

Ytizde 0,05 hacmi agmamali

0,816 ile 0,876 g/ccl5°C da

Yakita ilk parafin mumu kristallerinin olustugusicaklik
degeridir,

Ytizde 0,02 hacmi agmamali

Her 100 mi de 0,1 MgKOH asmamali

3100 gr veya daha ytksek



4.3. Dizel Yakiti Ozellik Tanimlari

Kil: Yakit icerisindeki mineral kalintisidir. Yksek kil
miktari silindirlerde ve enjektorlerde agin

oksitlenmeye sebep olur (Test Yontemi: ASTM D482,
ISO 6245)

Setan sayisi: Dizel yakitin yanma kalitesinin bir 6l¢tst-
dur.Soguk havalarda ve strekli dustk yikte calistinlacak
motorlarda yakitin setan numarasinin ytksek olmasi is-
tenir.(Test Yontemi :ASTM D613 ;1SO 5165)

Sislenme ve Akma noktasi: Akma noktasi, yakitin aka-
mayacagl en son sicaklik degeridir.Yakita , ilk parafin
mumu kristallerinin olustugu sicaklik degeri ise sislenme
noktasidir. Akma noktasi ,jeneratdr grubunun calisacag)
en dustk ortam sicakliginin 6°C altinda olmasi istenir.
Sislenme noktasi ise akma noktasindan en ¢ok 6°C
Uzerinde olmasi gerekir. Boylece yakitta kristallesme
olmayacak ve filtreleme sistemi tikanmayacaktir. (Test
Yontemi : ASTM D97, 1SO 3015) Yaz tipi No.2 Diesel
in sislenme noktasi yaklagik 4,4°C , akma noktas ise
-122 ila -6,6°C dir.

Kikurt: Yakit icerisinde kukurt kalinti miktar. Nemli
kukart yanma esnasinda sulfurik asit formuna geger.

Viskozite: Uygun olmayan viskozite glic dusimune,
asin duman meydana gelmesine ve detenasyona sebe-
biyet verecektir (Test yontemi: ASTM D445; ISO3104)
Egzost emisyon degerlerinin saglanmasi ve katalitik
konvektorlerin(var ise) zarar gérmemesi icin bu dege-
rin mumkdn oldugunca dustk olmasi istenir.(Test Yon-
temi ; ASTM D2622 , 1ISO 4260)

Su ve tortu: Yakit icerisinde bulunan su ve kalintilar
genel olarak su — tortu olarak adlandiniliflar. (Test yon-
temi :ASTM DI796)

Yogunluk: Yakitin birim hacminin ne kadar enerjiye
sahip olabilecegini belirleyen bi dl¢idur.Yogunluk ne
kadar ytksek ise elde edilecek enerji ve yakit tasarrufu
da o kadar yiksek olur.(Test ydntemi : ASTM D287 ,
D4052, I1SO 3675 )

Kayganlik: Bir sivinin hareketli pargalar arasinda (asin-
may! onlemek igin) yag tabakasi olusturabilme kabiliye-
tidir.(Test Yontemi : ASTM D6078)

Aksa, dizel motor, yakit sisteminde No.2 Diesel (ASTM
D2 ye uygun) dizel yakiti kullanilmasini tavsiye eder.

4.4. Sase-depo Yakit Tanki
Aksa jenerator gruplan sase-depo veya sase-deposuz
olarak tedarik edilmis olabilir. Sase-depo jeneratorler

de yakit baglantilar yapilmis ve ¢alismaya hazir vaziyet-
tedirler. Yakit transferi, el operasyonlu pompalar veya
elektrik motorlu Unitelerle yakit dolumu ile saglanabilir.

4.5. Ara Tanksiz Yakit Sistemi

Bu en basit diizenleme ile ana yakit tankindan direkt
olarak motora yakit beslemesi yapilmig olacaktir. Bu sis-
temde yakit donus hatti bu tanka direk baglidir.Sekil 4. |
de tipik bir uygulamasini gorebilirsiniz.

Bu duzenlemenin sinir kurallar agagidadir:

[- Buytk hacimli ana yakit tankindan ¢ikarak motoru
dogal akis ile besleyen yakit hatti jeneratoriin kaide be-
tonu seviyesinin minimum 500 mm Uzerinde olmalidir.
2- Yakit donis hattinin basing distimi motor teknik
verilerinde ifade edilen degeri asmamalidir. (max. Allo-
wable head on injector retumn line)

3- Ana yakit tankindan motora ¢ekilen yakit besleme
borusu motora gerekli yakitin toplam hacmini (ttketi-
len yakit ve geri donen yakit miktar) karsilayacak ¢apta
olmali.

YAKIT DOLUM _ HAVALANDIRMA
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‘TUGLA YADA GELIK KONSTRUKSIYON

Sekil 4.1. Ara Tanksiz Yakit Sistemi

MINIMUM 600 mm

4.6 Ara Tankh Yakit Sistemi

Jeneratdr odasinda sinifama olan yerlerde ana yakit
tankindan direkt yakit beslemesi mimkin olmayabi-
lir, motora direkt yakit beslemesi yapacak bir ara ya-
kit tanki, jenerator odasina veya jeneratdr muhafazasi
icerisine yerlestirilmis olabilir. Bu tip sistemde ilaveten
asagidaki opsiyon ekipmanlarin olmasi gerekir.

[- Otomatik dubleks transfer pompasi ve primer filt-
re sistemi ile diizenlenmis, esas pompa arizalandiginda
yedek pompa start yapacak sekilde dizenlenmis yakit
transfer sistemi. Transfer pompalar motorun sarf ede-
cegi ve geri donecek toplam yakit ihtiyacini karsilayacak
sekilde boyutlandinlmis olmalidir.Sekil 4.2

2- Eriyebilen tel ile ¢alisan ve ara tanka yakit besleme-
sini kesecek sekilde ve yangin ihbar sistemine sinyal
gdnderen, 6lU agirlik ile kapanan vana sistem icerisinde
tasarlanabilir.

3- Jenerator kabininde meydana gelecek yangin duru-
munda ara tank dan yakiti ana tanka bosaltmak igin du-
zenlenmis eriyen tel ile ¢alisan bosaltma vanasi.
Sisteme ilave edilen yukarida verilen donanimlarin bag-
lanti detaylari Sekil. 4.2 de gosterilmistir.



ey
TASMA BAGLANTI SECENEGI 7
(TASMA TAVAS! ICERISINDE) L

 TASMA TAVASI SEMALANDIFMAS!

/ YAKIT BESLEME
[ ATl

A gonUSU—_ JENERATOR
VAKIT  HAVALANDIRVA ,-;ﬁ l |
et 7
‘ i YAKIT
v MENHOL ——,  DOND3|
Ny i
\, 1| esnex
Q ) N / ‘ ?AG[ANTI
PR I =
?nunpomm “‘ -
= g 11 19
B S \ﬂ;D:)ﬁ §==2%)

TUGLA YADA GELIK KONSTRUKSIYON
Sekil 4.2. Ara tankli yakit sistemi

4.7. Gunliik Servis Yakit Tanki

Jeneratdr gruplan igin 1000-1500-2000 litrelik harici
yakit tanklari grup la beraber temin edilebilir. Ayrica
manUel veya otomatik yakit transfer sistemi saglanabilir.
Dizel yakti ¢inkoyla reaksiyona girdiginden yakit tanklari
galvaniz kapli sacdan yapilmig olmamalidir.

Yakit tanki havalandirma borusu monte edilen yakit
sisteminin en ylksek noktasina uzatilmig olmalidir.Boru
¢apl en az yakit giris ¢api kadar olmali ve icerisine toz
kir girmesini engelleyecek sekilde montajinin yapilmig
olmasi gerekmektedir.

Ara tank olarak kullanilacak gtinliik servis tankina agir
yakit transferi olmasi durumuna karsi asagidaki tedbirle-
rin alinmis olmasi gerekir.

[- Ana yakit tankina direkt geri dénus (taginti) boru
tesisati yapiimig olmali

2- Gunluk tankin altinda toplama kabi icerisine seviye
alarm sistemi dtizenlenmis olmali. Seviye agildiginda
yakit transfer pompasinin enerjisini kesecek sekilde du-
zenleme yapilmis olmall.

3- Toplama kabina tagma devresi boru tesisati yapilmig
olmalr,

Tank Uzerindeki dizel motora besleme hatti baglantisi
jeneratorin zemine oturdugu seviyeden 600 mm yuka-
rida olmali ve bu durumda yakit pozitif basingla motoru
besleyecektir. Yakit besleme hattindaki basing kaybi,
motorun yakit besleme pompasi igin misaade edilen
maksimum basing kaybindan fazla olmamalidir (motor
teknik ozellik sayfasina bakiniz) (maximum inlet restric-
tion at lift pump or inlet connection).

Yakit geri donis hatti basing kaybr , izin verilen mak-
simum degerden yiksek olmamalidir. (motor teknik
ozellik sayfasina bakiniz) (maximum allowable head on
injector retum line).

Ara tank ana yakit tankindan daha asag| seviyeye yer-
lestirildigi zaman transfer hatti Uzerine motorlu vana
yerlestirilmis olmal.

Yakit tankindan motora dogru yapilan tim boru tesisat
baglantilann sonunda borulara vibrasyonun transferini
onlemek igin esnek hortum baglantisi kullanilmalidir.

4.8. Buyiik Hacimli Depolama Tanklari

Yakit besleme sisteminin amaci tasarlanmig sistem igin
uygulamaya yonelik yakitin yeterli miktarda depolan-
masidir. Dolayisiyla ana yakit tanklar bu ihtiyaca uygun
hacimde olmalidir.

Tanklarin doldurulmasi; tanker tarafindan kolay giris
yapmasina izin verecek sekilde ve kabine yerlestirilmis
kilitlenebilir yakit doldurma baglantisi olacaktir. Bu ka-
binde ayni zamanda yakit miktarini gosteren bir gos-
terge ve asin dolma alarmi igin seviye sivici ve tankin
tUzerinde menhol bulunmasi gerekir.

Ana yakit tanki agagidaki ¢zellikleri kapsamalidir;

- Temizleme veya onarm esnasinda yalitim kosulu
(¢coklu tanklar monte edildigi yerlerde)

- Doldurma baglantisi

- Hava ¢ikist icin boru veya nefeslik

- Ara yakit tankindan ana yakit tankina tasma hatti bag-
lantisi

- Gozlem yapma veya manhole kapag), yaklagik 18 inch
(457 mm) ¢apinda.

-Tankin en alt noktasinda bosaltma baglantis

- Seviye gostergesi (tank doldurma noktasina transfer
edilen gosterge)

- Yakit besleme baglantisi camur bosaltma baglantisi zit
noktasinda

- (Ihtiyag olunan yerde) yakit stizgeci ve vana

-Zemine monte edilen yakit tanklari igin yakit tasma
tavasl saglanmig olmalidir

-Yeteri kadar genis ve yakit tanki kapasitesinin %10
daha fazlasini kapsayacak boyutta bir yer yapilmali

- Zemin, sivi gegcirmez, bir tarafa dokilme olacak ve
egim verilmis sekilde

yatinlmis olacaktir.

- Tankin her tarafindan baglanti donanimlarina erismek
mUmkdn olabilmeli

- Sivi toplama ¢ukurunu bosaltmak igin el veya elektrikli
pompalama sistemi kurulu olmalidir.

- Tdm metal aksam yerel standartlara gére topraklan-
mig olmalidir.

Yeraltina yerlestirilecek tanklar igin yapilacak kazinin
boyutu kolay montaj yapabilmeye izin verecek yeter-
likte olmalidir. Cukur yeteri kadar genis olmali tankin
dis kismi ile hava araligi en az | metre olmali. Tank des-
tekler Uzerinde indirilirken tankin koruyucu kaplamasi
zarar gormemeli.

4.9. Yakit Hatti Tanimlamasi

Yakit pompasi girisinin ¢api vasitasiyla minimum boru
caplar tanimlanmistir. Boru i¢ capi en az transfer pom-
pasi girisi kadar olmali. Eger boru sistemi yakiti uzun
mesafeye tasiyacaksa boru ¢apr artiriimig

olmali. Boru tesisati igerisinde ytksek emme basincini
onlemek igin tankin gikisinda yardimci transfer pompa-



sina ihtiyag duyulabilir. Her ne olursa olsun yakit hatti
asin emme basinci énlenmis olmali. Yiksek emme ba-
sincinda boru igerisinde yakit buharlasacak ve motora
yakit beslemesi diismus olacaktir.

Her zaman igcin boru tesisati boyutlandinlmasi yapi-
lirken filtreler, tesisat elemanlari ve vanalarda basing
dusmesini hesaba katmak gerekir. Yakit boru tesisatini
jenerator titresiminden izole etmek igcin esnek baglan-
i kullanilmalidir. Bu titresim izole edilmemis ise boru
tesisati kopabilir veya yakit sizintisi meydana gelebilir.
Esnek baglanti hortumu mimkiin oldugu kadar kisa ve
motora yakin olmall.

Boru tesisatinin genis alana yayilmasi durumunda uygun
desteklerin monte edilmesi gerekir. Sistemden titresimi
izole etmek icin boru askilan kullaniniz.

Sicak su borular, elektrik kablolari, egzoz borular ile
yakit boru tesisati birlikte ¢ekilmemelidir. Yukandaki
boru tesisat ¢evresi sicaktir. Her hangi 1si ytklemesi
durumunu ortadan kaldirmak igin yakit tesisatinin izole
edilerek korunmasi gerekir. Tim borular monte edil-
meden dnce temizlik durumu, sizinti ve genel durumu

icin kontrol edilmis olmali. Yakit borularindan motorun
icerisine pisligin girmesi ve gekilmesini dnlemek igin ilk
start tan once yakit tanki ve tim borular bol yakitla
temizlenerek flaglama isleminden gegirilmesi gerekir.
Montaj yapildiktan sonra yakit sistemindeki havanin bo-
saltilmasi gerekir. Sistemden havayi almak igin Ust nok-
tada kuglk vana olmalidir. Boru tesisatinda dénusler
yapilirken dirsek yerine T baglanti kullanin, kullanilan bu
T lerdeki tapalarin sokulmesiyle hatlarda flas ile temizlik
yapilmasi kolaylasacaktir. Tum digli boru ve elemanlar-
da uygun sivi conta kullanilarak sizdirmazlik saglanmis
olmalidir.

Yakit emig ve donus hatti 250 psi (1,7mPa) pik basinca,
20 in Hg(68 kPa) vakum basincina ve - 40 °C (-40 °F)
(¢ok soguk iklimlerde) ile 93 °C (200 °F) arasi sicakliga
dayanikli olmalidir.

Dikkat: Yakit hatti boru ve elamanlarini contalamada
teflon bant kullanmayiniz. Bant pargalan enjektorler
veya pompa icerisinde tikama meydana getirebilir

Jeneratér Stand Maksimum Maksimum Dikey M'ak'simum Boru Tavsiye Edilen
By Giicii (KVA) Yakit Borusu Yiikseklik (m) Fittings Elemani Boru Capi
Uzunlugu (m) Sayisi (inch)
40-800 6 09 6 I
800-1500 6 09 6 L2
1500-2200 6 09 6 2"

Tablo 4.1. Jenerator gliclerine gore Yakit Boru Tavsiyeleri

Mak;z;:; *Y akie Boru Capi DN Boru Capi
GPH (Uh) (ing) (mm)

80 (303) den az 12 15
81-100 (304-378) 12 15
101-160 (379-604) 3/4 20
161-230 (605-869) 3/4 20

231-310 (870-1170) | 25
311-410 (1171-1550) /4 32
411-610 (1551-2309) 12 40
611-920 (2310-3480) 12 40

I'5 m ye tekabul eden yakit hatlart i¢in minimum boru ¢aplari

*Yakit pompasinin debisi (yakit tiketimi degildir)

Tablo 4.2. Motor yakit debisine gore Yakit Boru Tavsiyeleri



4.10. Yakit Geri Déniis Hatlari

Yakit donus hattindaki yakit sicak oldugundan ,donts
hatt, ya glinlik tanka veya ana yakit tankina baglanma-
lidir , bu sayede isinan yakit sicakligini tankin igerisine
dagrtilarak soguyacaktir.

Dikkat: [-Yakit geri donls hattini direk olarak yakit
emme hattina baglamayiniz. Baglanmasi durumunda
jeneratorin glic kaybina ve motorun duizglin ¢alisma-
masina sebebiyet verecektir.(Bazi elektronik motorlar
yuksek vyakit sicakhgl korumasi oldugundan jenerator
grubu stop edebilir.).

2-Yakit geri donis baglantisi , yakit tankinin en st nok-
tasina baglanmalidir.

3-Yakit geri donis hatti yakit besleme hattindan bir
boru boyundan daha fazla kii¢tik ¢apta olmamalidir.
4-Coklu jeneratdr sistemlerinde her bir jenerator igin
ayr donus hatti yapiimalidir.

Yakit emig-doniis hatti direng hesabi;

Yakit emig - donus hattinin basing kaybr motor data ve-
rilerinde bulunan maksimum degeri asmamalidir (Maxi-
mum allowable Head on injector return line).

Yakit donus hatti toplam direnci = Yakit donds hattinin
statik ylksekliginden kaynaklanan basing kaybi + stir-
ttinmelerden dogan basing kaybi

Ornek,,

Izin verilen maksimum yakit dénis hatti direnci :
6,5in Hg
Yakit donds hattinin ana yakit tankina baglandigi yer ile
enjektorler arasindaki kot farki 5 ft (1,5 m)
Statik ytkseklikten dogan basing kaybi =
I'in Hg )
X mmmmmmnmeZen =37 inHg
16,3 in Fuel
Dolayisiyla strtinmeden dogan maksimum basing
kaybi = 6,5-3,7 = 2,8 in Hg dan az olmalidir.

4.11. Elektrikli Yakit Transfer Pompalari

Ana yakit tankindan jenerator grubu ginlik tankina,
yakit transfer edilmek istendiginde yakit pompasina ih-
tiyag duyulur.

AC pompalar 230 Volt AC besleme elektrigi ile ¢cali-
sirlar. Transfer pompalari genellikle jenerattr ana akit
tankina yakin yerde monte edilir, yakit seviye anahtarlar
ise glinltk tank icerisine montaji yapilir. Kontrol roleleri,
anahtarlar, lambalar kontrol panosundadir

Ana yakit yankinda yakit yok iken veya ¢ikis vanasi kapali
iken pompa ¢alistinlmamali, calistinlir ise pompa hasar
gorur

MADDE TANIMLAR
1 KURESEL VANA

FILTRE

CEK VALF

MEKANIK YANGIN VANASI

SELENOID VANA

YAKIT POMPASI

KURESEL VANA

2"KURESEL VANA

CAMUR BOSALTMA VANASI

o|~|ofafafo|s

©

GOSTERGE PROBU SEVIYE ANAHTARLARI

HAVALIK
2" DOLDURMA )

1" TASINTI HATTI
VE HAVALI

1K

MOTORDAN

BORUSU MENHOL

DOLUM NOKTASI

R

)
BN

N

YAKLASIK MESAFE
10 METRE

YAKIT BESLEME HATTI

GERI DONUS

5d== MOTOR BESLEME
SERVIS TANKI

I-:lso PU

YAKIT SEVIYE
GOSTERGES| —1

NOT:
ANA TANK YERI YAKIT
HACMINDEN %10 BUYUK
OLMALIDIR

SELENOID KORUMALI YAKIT FILTRESI

Sekil 4.3. Jenerator grubu glinluk servis yakit tanki ve ana yakit tanki igin tipik baglanti tesisat
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I. Dolum kabini ile asin dolum alarmi ve yakit géstergesi
2. Ana yakit tankina dolum hatti

3. Havalik

4. Yakit gostergesi

5. Ana yakit tanki

6. Bosaltma vanasi

7. Yakit-sivi toplama tanki

8. Cikig vanasi

9. Gunlik yakrt tankina giden besleme hatti
| 0. Elektrikli yakit transfer pompasi

I'l. Elektrikli yakit kesme vanasi

|2. Yakit-sivi toplama tank

I3. Gunluk yakit tanki (sase icerisinde)

[4. Yakit seviye kontrol anahtarlan

I'5. Mantel dolum ve havalik

| 6. Yakit seviye gostergesi

|7. Bosaltma vanasi

I8. Yakit sizinti alarmi (opsiyon)

19. Motor yakit filtresi

20. Motor yakit pompasi

Uyarilar:

! Jeneratorlerin yakit depolama sistemleri standartlara
uygun olmalidir.

I'Yakitin etrafinda alev, kivilcim, sigara icmek gibi yanma-
ya sebebiyet verebilecek

olaylara izin vermeyiniz.

I Yakit borulari , siyah ¢elikten olmali , galvaniz kapli
olmamalidir..

I Yakit tanklarini tamamen doldurmayiniz. Ytksek or-
tam sicakliklaninda yakitin genlesebilmesi igin yakit

tank kapasitesinin %6'si kadar bir bosluk birakiniz.

! Motor durdugunda yakit borularindan motora dogru
yergekiminden dolayi tabii akis olmamalidir.

! Motorun duzgtin ¢alismasi igin yakit sicakligi kritik bir
faktordtir.Her bir motor icin azami yakit emis

sicakligr bulunmaktadir, bu degerin saglanmasina dikkat
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Sekil 4.4. Ana yakit tankindan, sase- depo gtinltik yakit tankina tipik yakit boru tesisati montaji

edilmelidir.

I Ana yakit tankindan gtinltik yakit tankina baglanti boru-
su, glinltik tank besleme borusundan buytik

veya esit olmalidir.

I Yakit sistemi hattinda su ayirici on filtre kullaniimasi
enjektorleri ve yakit pompasini koruyacak ve

onlan agir sartlarda ¢alismalarina yardimer olacaktir.

I Yakit temiz ve sudan arindinimis olmalidir.

5. EGZOZ SISTEMI

Egzoz sisteminin amaci ; motordan ¢ikan egzoz duma-
nin emniyetli bir sekilde bina disina

taginmasi ve egzozun meydana getirdigi kurum , ses ,
duman gibi k&tl etkilerin insanlardan ve

binalardan uzak yerlere dagrtilmasidir.
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Sekil 5.1. Tipik Egzoz Sistemi

5.1. Egzoz sisteminde olmasi gerekenler ve dikkat
edilmesi gereken hususlar;

Egzoz sistemi montajinda egzoz gazi en yakin ve uygun
noktadan atmosfere génderilecek sekilde

tasarlanmis olmalidir.

Egzoz ¢ikisi yerlesim alanindan ve Jenerator grubu hava
girisinden mtmkin oldugunca uzak olmalidir.

Egzoz boru tesisati uzunlugu ve yon degistirme sayisini
mimkiin oldugu kadar minimum tutulmus

olmalidir.

Uygun ses kesme olayinda tepkisel (reaktif) ve emici
(absorptif) susturuculara ihtiyag duyulur. Emici
susturucu tepkisel susturucudan sonra yerlestirilmis ol-
malidir.

Motorun hareket etmesi icin kompensator (stispans)
motor Uzerine baglanmis olmalidir.

Eger susturucu jenerator odasina monte edilmigse
onun fiziksel boyutu ve agirligi tavandan desteklenme-
ye ihtiyag duyar.

Calisma esnasinda egzoz borusunda isinma ve soguma-
dan dolayr uzamalar ve kisalmalar meydana gelecektir,
bunun igcin her bir degisen yénlenmede kompensator
monte etmek gerekebilir.(Egzoz boru boyu her 100 °C
sicaklik artiginda | m boruda I,14 mm uzamaya sebe-
biyet verir.)

Boru sistemindeki 90° donmelerde i¢ yarigap boru ¢a-
pinin 3 katr olmalidir.

Birinci susturucu mimkiin oldugu kadar motora yakin
monte edilmis olmali

Egzoz boru tesisati montaji yapilirken yogunlasma mo-
torun egzoz manifolduna dogru olmamalidir. Yatay
boru tesisatl motordan uzaga agag dogru egimli olmalidir.
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Yogunlagmanin bosaltiimasi igin susturucu Uzerinde ve
herhangi dikey boru hatti tizerinde diger bosaltma nok-
tasi yapiimis olmalidir

Boru gegisinin oldugu duvar, ¢ati gibi yerlerde egzoz
borusu kendisinden blytk ¢apta ytiziik olarak adlan-
dirlan boru igerisinden gegirilmeli ve iki boru arasina
isi yaltimi igin tag ylini destegi konmalidir. Igerden ve
disaridan kapatma saci ile kapatilarak gerekli koruma
yapilmis olmalidir. Ayrica egzoz borusu bitim noktasin-
da boru igerisine kus girisine karsi tel kafes konulmasi
uygun olacaktir

Jenerator odasinda isinin distirtiimesi istenen yerlerde
egzoz sistemi mimkiin oldugu kadar odanin

disina monte edilmis olmali, odanin igerisindeki blum
izolasyon malzemesi ile kaplanmig olmali

Oda igerisindeki susturucu ve boru sistemi tamamen
50 mm tas yunt ile izole edilmis ve Uzeri aliminyum
veya galvanizli sac ile kaplanmis olmasi gerekir
Borunun bitim noktasinda yagmur girmesine karsi koru-
ma yapilmasi gerekir

Ses Seviyesi i¢in uygun susturucunun segilmis olmasi
gerekir

Susturucular jeneratoriin calisacagl bolgeye uygun ola-
rak segilir. Amaca uygun susturucu tipleri agagida ve-
rilmistir.

- Endstriyel tip: 10 ile |5 dB (A) ses azaltma

- Meskun- mahal tip: 15 ile 25 dB(A) ses azaltma

- Kritik tip: 25 ile 35 dB(A) ses azaltma

Egzoz geri basincini mtimkin oldugu kadar dustik tut-
mak 6nemlidir. Asir egzoz geri basinci motor perfor-



mansini distirlir ve egzoz gaz isisini artirarak sikistirma
verimine negatif etki ederek motorda hasar olusmasina
neden olabilir.

Geri basing limiti bir cok Cummins motorda normal
olarak 3 inHg (76 mm Hg) fakat en son motorlarda,
motor teknik verilerinde maksimum gaz akisi 2inHg (50
mmHg) esas alinmis olabilir.(Izin verilen maksimum eg-
zoz geri basinci igin motor veri sayfalarina bakiniz)
Coklu jeneratdr gruplart icin tek egzoz kanali kullanil-
masl sakincalidir, ¢alisan motordan ve diger egzoz kay-
naklarindan verilen karbon ve basingli gaz ¢alismayan
motorlarda biytk risk ve hasar meydana getirebilir.
Calismayan motor Uzerindeki turbo sarj diger kaynak-
lardan verilen egzoz gazinin akig basinci ile dondtirtlebi-
lir ve buda turbo sarjin rulmaninin yagsiz ¢alismasindan

dolayi hasar gérmesine neden olabilir.

Motor turbo sarjini ve egzoz manifoldunu sarmayiniz,
bu pargalar asiri isindigindan motor ve pargalar tzerin-
deki termal gerilimi arttiracak ve motora yahut pargala-
rina zarar verecektir.

Eger motorun 2 ayr egzoz ¢ikisi varsa (V tipi motor-
lar) bu teke indirilip egzoz sistemi bu sekilde devam
ettirilebilir.

5.2 Egzoz Boru Tesisati Dizayni

llk olarak sistemin maksimum egzoz geri tepki basinci
motor verilerinden &grenilmelidir.

Asagida drnek olarak verilen sistemin geri tepki basinc
teorik olarak su sekilde hesaplanir.
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Sekil 5.2 Ornek Egzoz Sistemi
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I-) Ik olarak susturucun neden oldugu geri basinci buluruz.Susturucun daha net geri basinci
bulunmak isteniyorsa Uretici firma ile gorustlebilir.
a ) Susturucunun i¢ alanini buluruz , bunun igcin Tablo 5.1 kullanilabilir.
8" susturucunun i¢ alani = 0,3491 (ft2)
b) Susturucudan gegen egzozun debisini motor veri sayfasindan buluruz.
egzoz gazi debimiz 9210 cfm (4350 It/sn) .
Not : Egzoz cikisi ¢ift ise motor veri sayfasinda verilen deger 2 ye bélinur.
Dolayisiyla tek egzoz dan gegen hava debisi = 9210/ 2 = 4605 cfm (2175 It/sn)
) Susuturucudan gegen egzozun hizini hesaplanz
Debi 4605 ‘
Hiz =~ = oo = 13191 fpm (feet/minute)
d) Tablo 5.3. deki egri kullanilarak susturucunun neden oldugu geri tepki basinci bulunur. Kullandigimiz susturucu
endustriyel tip oldugundan , yukaridaki verilerde goz 6niinde bulundurularak , susturucudan kaynaklanan tepki ba-
sinc = 12,8 in H20 (12,8 in W.C)
2-) Tum dirsek ve stspanslann esdeger diz boru boylar bulunur. Bunun igin Tablo 5.2 kullanilir.
a) 2 adet 90° Standart dirsek = 2x2 | ft= 42 ft
b) 250 mm stspans = 3 ft (18 in den kigtk oldugu icin tablodan bu veri alind)
3-) Egzoz debisi ve boru ¢apina gore Tablo 5.4 den faydalanilarak diiz boru boyunun meydana getirdigi egzoz geri
tepki basing katsayisi bulunur .

8 " boru ve 4605 cfm icin geri tepki basinci katsayisi = 0,098 in H2O / feet

4-) Son olarak egzoz siteminde kullanilan elemanlarin meydana getirdigi toplam egzoz geri tepki basinci bulunur.

8" slispans = 0,098 x 3 ft = 0,294 in¢ H20

2 adet 90° Standart dirsek = 42 ft x 0,098 = 4,116 ing H20

Toplam duz boru boyu = 2000 + 1500 + 4000 = 7500 mm = 24,6 foot (Im = 3,28 foot)
Toplam duz boru boyu = 246 x0,098 = 241! ingc H20

Susturucu = 128ing H20

Toplam Egzoz Geri Tepki Basinct = 0294 + 4,116 + 241 + 12,8 = 19,62 in¢ H20 = 44 in Hg

Bu deger , motor veri sayfasinda verilen maksimum egzoz geri tepki basincindan ktigclikse , Egzoz sistemi uygundur
denir.
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Susturucu I¢ Capi (ing) Susturucu g Alani (fe?) Susturucu I¢ Capi (ing) Susturucu i¢ Alani (ft?)
2 0.0218 8 03491
2.5 0.0341 10 0.5454
3 0.0491 12 0.7854
35 0.0668 14 1.069
0.0873 16 1.396
0.1363 18 1.767
0.1963
Tablo 5.1. Susturucu boru i¢ alani
Boru Caplari ing (mm)
Bazlant Tioi 2 |2-112| 3 35| 4 5 6 8 10| 12 | 14 | I6 18
sk U (50) | (65) | (80) | (90) | (100) | (125) |(150)|(200) | (250) | (300) | (350) | (400) | (450)
) 52162 | 77 | 96 10 I3 I5 21 26 | 32 37 42 47
90° Standart dirsek
(1.6)] (1.9) | @23)]| 29) | 30) | 40) | (4.6) | (64) | 7.9)| (9.8) |(113)|(12.8)|(14.3)
S0 Onaradyle 46|54 |68 8 | 9 | 11 [ 318 2226|3235 | 40
dirsek 048] 06 [ @] |7 |64 | @) |G | 67|79 | ©8) |(107)|(122)
90° Uzun radyus 35| 42 | 52 6 68 | 85 10 14 17 1 20 24 26 31
dirsek A0 U3) | 06| 18| @) e |60 | @3) |G |6 |73) |79 | 04
. 24| 29 | 36 | 42 | 47 | 59 | 7. 6 8 9 17 19 22
45° dirsek
Q7)1 ©9) [ (1) | (13) [ (1.4) | (1.8) | (22) | (1.8) | 24) | 27) | (52) | (5.8) | (6.7)
. 10 12 16 18 20 25 31 44 56 | 67 78 89 10
T Baglanti
GO G2 [ @9 | 55| 6| 76 [ 04| (13) | (17) | 0) |23.8)|(27.1)|(33.5)
" e 3 3 3 3 3 3 3 3 3 3 3 3 3
18" Stispans
09)] (09) | 09) | 09) | (09) | 09) | 09) | (09) | (09) | 09) | (09) | 09) | (0.9)
e 4 4 | 4| 4| 4| 44 4] 4] 4] 4]4]a4
Hspans a0 (el a a0 (i 0 a2 |02 | 02

Tablo 5. 2. Ara baglantialnn diiz boru boyuna esdeger verileri Feet (Metre)
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Tablo 5.3. Egzoz gazinin hizina gdre susturucu basing kaybi
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6. SOGUTMA SISTEMI

6.1. Genel

Su sogutmali motorlar, motordan tahrikli su pompasi-
nin sogutma suyunu motor blogunda bulunan su kanal-
lanindan gegirilmesiyle sogutulur.Her bir motor kendine
has asagida belirtilen sogutma sistemlerinden herhangi
birine sahiptirler.

-Son sogutucusuz

-Son sogutuculu (JWAC)

-Hava-hava sogutuculu (ATA yada CAC)

-Tek pompa ¢ift devre (1P2L)

-Cift pompa ¢ift devre (2P2L)

Degisik Jenerator sogutma sistemleri vardir ve asagida
verilen sistemlerden biri kullaniimis olabilir.

- Motora monteli radyator

- Uzaga monteli radyator

- Isi degistirici ile sogutma

6.2. Radyatdr Sogutmali Gruplar

L1

Hava Girisi
Motordan
= Tahrikli Fan

Sekil 6.1. Tipik Radyator Sogutma Sistemi

Radyator ¢ikis davlumbazi ve brandasi olmayan montaj-
larda, motora monteli radyatdrlerde dis ortama atilan
sicak havanin jeneratdr odasina tekrar girmemesi icin
gerekli diizenleme yapilmali ve radyatdr mtmkin oldu-
8u kadar ¢ikis penceresine yakin olmali. Tavsiye edilen
maksimum mesafe radyator ¢ikis penceresinden 150
mm olabilir.

Hava ¢ikis kanalinin alani radyatoriin sogutma alaninin
minimum 1,25 kati olmali. Kértklt branda kanal ile
radyatore hava kagirmayacak sekilde uygun flanslarla
baglanmali.

Jeneratdr odasi igerisinde hava giris ve ¢ikis menfezleri
Uzerine normal olarak panjur montaji yapilir veya ag
g6zu ile kafesleme yapilir. Menfezin boyutunu hesaplar-
ken panjurlanin durumuna gére serbest alan goz 6niine
alinmali

Hava ¢ikis menfezi ve sekli minimum hava akig direnci
saglayacak sekilde olmali.

Dizel motor tarafindan ihtiyag duyulan blytk miktarda
sogutma ve yanma havasi igin radyatdr ¢ikis boyutunun
en az |,5 kati girig alani yapilmasi tavsiye edilir. Tim
havalandirmalar yagmur girmesine karsi korunmus ol-
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malidir.

Soguk ¢evre isisinda jenerator odasi ik tutulmalidir.
Hava girisi ve radyator ¢ikisi grup kullaniimadigi zaman-
larda ayarlanabilen panjurlarla kapatiimis olabilir. Ayrica
termostat kontrollt blok suyu isiticilan da kullanilabilir.

6.3. Uzaga Montajli Radyatérle Sogutulmus Sistemler
Uzaga Montajli Radyator (istege bagli)

Jeneratdriin montaj edildigi yerde ses seviyesinin distik
olmasi istenebilir yada jeneratorin montaj edildigi yer
dar olabilir veyahut jeneratdre ulasim kisitl olabilir, bu
ve buna benzer durumlarda uzaga montajli radyator
sistemi tercih edilebilir.Radyatoriin uzaga konmasiyla
jenerator odasinda glrtiltl seviyesi diser. Uzaga radya-
t8r montajl yapildiginda donmaya karsi komple sistem
korunmus olmali.

Sogutma sistemini sivi ile doldurmadan énce tim te-
sisatin emniyetli olup olmadigini kontrol ediniz. Bunlar
hortum kelepgeleri, vidalar, tesisat elemanlar ve bag-
lantilardir. Motor ile uzaga montajli radyatér arasinda
esnek baglanti elemanlan kullaniniz.

Havalandirma Radyator

Hanwpam

En Sik Esen Ruzgar —— ‘

Sicak Su Radyator Havalandirma

[

Hava Girig

L

A\

Sargula yada
Kuresel Vana
(Servis igin)

/

Yuksek Sicaklik ve Bosaltma Vanas!
Basinca Dayanikl

Baglanti Hortumlar

Doldurma  Soguk Su
(Pozitif Basing  Donus
Hatt)

Sekil 6.2. Tipik Uzaga Monteli Radyatdr Sogutma Sis-
temi

Bu sistem icin dikkat edilmesi gereken bazi hususlar;

- Sistem igerisinde hava bulunmasi durumunda kilitlen-
me olacagindan, sistemde hava olmasini dnleyiniz.

- Donmaya karsi koruyucu kullaniniz

- Motor Ureticisinin tavsiyesine uygun olarak korozyon
onleyici kullaniniz.

- Radyator jenerator grubu ile ayni seviyede veya 3
metre ylkseklige kadar seviyede ise radyatdriin Uzerin-
de genlesme tanki monte edilmesi gerekir.

- Radyator ve elektrikli fan tasarimi, dis ortama uygun
olarak yapilmalidir.

- Ortama vyayilacak 1si gdz 6ntine alinarak jenerator



odasi havalandirma fani se¢imi yapilmalidir.

Not: Uzaga monteli radyator sistemlerinde, radyatériin
ve radyator ile motor arasindaki borularin toplam ba-
sing kaybi motor veri sayfalarinda yazan basing kaybin-
dan yuksek olursa veya radyatér ile motor

arasindaki kot farki ¢ok fazla olursa (Cummins motorlar
icin genelde 18 m), Isi degistiricili (Esanjorll)

sogutma sistemine gegmek gerekir.

Isi Degistirici (Esanjor)

Sabit soguk su kaynaginin érnegin, rezerv su veya ne-
hir suyu bulundugu yerlerde veya ¢ok uzak mesafelere
konulan radyatérle motoru sogutmak gerekirse 1si de-
gistirici motora monte edilebilir.

MAX.YATAY UZUNLUK M

Isi degistirici ile genlesme (header tank) tanki jeneratdr
odasina yerlestirilmis olmali, genlesme tanki motorun
ve 1si degistiricinin Uzerinde bir seviyeye monte edilme-
li. Devir-daim pompasi, sistem igerisinde dusik seviye-
ye yerlestirilmig olmali.

Isi degistirici boru tesisatinda ¢elik, demir, suni kauguk,
altiminyum, bakir veya galvanize ¢celik malzeme kullanil-
masi tavsiye edilmistir.

Motora olan tim baglantilar esnek borularla olmali, tit-
resimin transferi nlenmeli.

Isi degistirici ve jeneratérden ortama yayilacak isi goz
onine alinarak jeneratér odasi havalandirma fani segi-
miyapilmalidir.

IMBISAT
DEPOSU

0-4 BAR) MANOMETRE
SICAKLIK L CER-TERMOME TRE

PROJSR

DN100 2114 PNI6-FLANSL
KELEBEK VANA
LASTIK KOMPANSATHR

ESANJOR

MAX.YUKSEKLIK M

KELEBEK \VANA
P  LASTIK KOMPANSATAR

SICAK SU GIRISI 1 ADET

IMBISAT DEPOSU

SICAK SU CIKISI
\

KELEBEK VANA
LASTIK KOMPANSATER

POMPA ,

Dt

L
P -

SOGUK SU CIKIS

PISLIK TUTUCY SOGUKSU GIRIST

Sekil 6.3. Tipik Esanjorlt Sogutma Sistemi

6.4. Havalandirma

Yanma havasinin saglanmasi ve motor, altermatér ve
diger kaynaklardan yayilan isinin ortadan kaldirlmast igin
jenerator odasinin havalandinimasi gerekir.

Motora monteli radyatdrle havalandirma;

Bu konfiglirasyonda hava jenerator grubu Uzerinden
gegirilerek radyator vasitasiyla odanin disina atilir.
Asagida verilenleri g6z ontinde bulundurun;

- Ozellikle havalandirma havasi uzun kanallar, direngli
izgaralar ve panjurlardan disan atildigi zaman, hava akig
direnci sistem devreye veriimeden dnce oOl¢limus ol-
mali ve sistemde agirt direng olmamali.

- Radyator fani vasitasiyla meydana getirilen jenerator
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odasi havalandirmasi genellikle yeterlidir. Oda hava isisi
yukselmesini karsilamak igin gerekli hava ihtiyacr igin or-
nek hesaplamaya bakiniz.

- Radyator fani 6nemsiz miktarda jeneratér odasinda
negatif basinca sebep olacaktir. Boyler tipi istma cihaz-
larinin jeneratdr ile ayni odaya yerlestirilmis olmamasi
gerekir.(Boyle bir durumda ekstra buytk odaya, giris
penceresi ve /veya kanallar, fanlar gerekir)

- Daha soguk iklimler igin jenerator galismadigl zaman
jenerator odasini ilik tutmak igin hava giris ve ¢ikis agik-
liklarini kapatmak i¢in otomatik panjurlar kullaniimis ol-
malidir. Jenerator calistigi zaman termostatik kontrolld
panjurlar kullanilarak radyator desarj havasi oda igerisi-



ne donddrtlerek jeneratoriin ¢ok kisa stirede isinmasini
saglayacak ve yakit sicakligini sislenme noktasinin tize-
rinde kalmasi saglanacaktir. Bu giris ve ¢ikis panjurlan
jenerator calismadiginda tamamen kapali , ¢alistigi anda
yanma havasini saglayacak kadar biraz agik , oda sicak-
lig1 belli bir deger ulaginca ise tamamen agik olmalidir.
Eger jenerator acil durum jeneratorl ise bu panjurlar
jenerator calistiginda tamamen agik vaziyete gelmelidir.
- Hava girisleri Jenerator caligirken jeneratér odasina
yagmur suyu ve karin girmesini engellemek igin , giris
hava hizinin (150-220 metre/dak) (500-700 feet/dak)
gecmeyecek sekilde dizayn edilmelidir.

- Radyator sogutmali gruplarda Jeneratoriin meydana
getirdigi glrllty, titresim ve hareketin transferini 6n-
lemek i¢cin radyattre esnek kanal baglantisi saglanmig
olmali.

- Jenerat6r odasinda tiim cihazlardan yayilan isinin, mo-
tor, altematér, egzoz borulan ve susturucular, toplam
kW i (H) olusturur.

- Havalandirma sistemi tam yuk altinda jeneratdr odasi
|0 — 15 °C arasinda s yukselmesine musaade edilecek
sekilde dizayn edilmis olmalidir. Jenerator odasi iceri-
sinde meydana gelen 1si 40 °C vyi asar ise aspirasyon
havasi motora atmosferden direkt kanal ile saglanmig
olmalidir.

Jeneratdr odasi havalandirmasi asagidaki formtillerle
bulunabilir:

H
V (cfm) = —-mmmmmemmm - + Motor Yanma Havasi
00754 x 0241 x AT
veya
H
V(m3/dk) = —--mmemmmmeeeemeeeeee + Motor Yanma Havasi

1,21 x0017xAT

V = Havalandirma havasi (cfm) (m3/dk).

H = Isi radyasyonu (Btu/dk) (kW).

AT = Jeneratdr odasl igerisinde musaade edilen sicak-
lik yakselmesi (°F) (°C).

100 °F da havanin yogunlugu = 0,0754 Ib/cu ft (1,21 kg/m3)
Havanin 6zgtilisist = 0,241 Btu/lb /°F (0017 kWdk/kg /°C)
Farz edilen ortamda havanin isist = 38 °C (100°F)

Ornek Havalandirma hava Akisi Hesabi:

Jeneratdr grubu ozellikleri sayfasindan; grup tan odaya
yayllan 1si degeri verilmektedir. (Motor ve alternator)
4100 BTU/dak (72 kW) , 5 -inch (127mm) ve 10 feet
(305 cm) egzoz borusu ve bir adet susturucu ve jene-
ratér odasina monte edilmistir. Jenerator odasi igerisin-
de misaade edilen sicaklik ytkselmesi 30 °F .

|- Tum kaynaklardan odaya giren isilari toplayiniz. Tab-
lo 6.1 den her bir foot 5 — inch egzoz borusundan kay-

bedilen isi her dakikada 132 BTU dur ve susturucudan
2500 BTU/dak

Jeneratorden yayilan Isi —-------=------------- 4100 Btu/dk
Egzoz borusundan 10 x 32---------m-emeemm 1320 Btu/dk
Susturucudan yayilan Ist ---------------------- 2500Btu/dk
Toplam odaya yayilan IS} =---------==--------- 7920 Btu/dk

2- Jenerator odasi icin gerekli hava akisi miktari; toplam
st girisinin misaade edilen oda havasinin sicaklik ytksel-
mesine bélinmesiyle orantilidir.

55 x Toplam Isi (Btu/dk)

Gerekli hava akigi = ;
Ist yukselmesi (A°F)

= 2X70 4520 ¢
3
Boru Capi Borudan Yayilan Isi Susturucudan
INCHES BTU/dk - foot Bﬁy/::n ::ot
(mm) (kJ/dk - metre) (kJ/dk - metre)
1.5 (38) 47 (62) 297 (313)
2 (51) 57 (197) 490 (525)
2.5 (64) 70 (242) 785 (828)
3(76) 84 (291) 1,100 (1.160)
3.5 (98) 96 (332) 1,408 (1,485)
4(102) 108 (374) 1,767 (1,864)
5(127) 132 (457) 2,500 (2,638)
6 (152) 156 (540) 3,550 (3,745)
8 (203) 200 (692) 5,467 (5,768)
10(254) 249 (862) 8,500 (8,968)
12(305) 293 (1014) 10,083 (10,638)

Tablo 6.1. izole edilmemis Egzoz borulan ve susturu-
culardan Isi kayiplari

Not: Izole edilmis borular ve egzoz icin yukandaki de-
gerlerin %30 u alinabilir.

Motor kW / dk.
@ 50 Hz @ 60 Hz

S3.8-Gé 13.1 15
$3.8-G7 15 17
6BTA5.9-G5 22 25
B6BTAA5.9-G5 30 36
6CTA8.3G2 35 40
6CTAAB.3G2 36 N/A
NT855G6 57 N/A
NTA855G4/G2 65 72
NTA855G6/G3 81 76
KTA19G4 88 99
VTA28G5 114 133
QSK23G3 137 166
QST30G3 137 152
QST30G4 152 N/A
KTA50G3 176 229
KTA50G8 236 N/A
KTA50G9 N/A 224

Tablo 6.2. Motor ve Alternatorden jenerator odasina
yayilan Isi
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Sekil 6.4. Tekli Jeneratér Oda Havalandirmasi
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Sekil 6.5. Coklu Jeneratér Oda Havalandirmasi

6.5. Motor sogutma suyu ve isleme tabi tutulmasi
Genel

Motor sogutma sisteminde paslanma ve kavitasyon
onemli konudur. Temiz sogutma suyuna anti-pas
maddesi ilave edilerek suyun sertligini minimize etmek
mUmkindur.

Antifriz eryigi soguk havalarda sogutma sivisinin don-
masini 6nleyecek seviyede olmasi gerekir.

Motor sogutma sivisi

Sogutma igin su; kloridler, siilfatlar ve asitler gibi paslan-
dircilardan aritilmig ve temiz olmali. Suyun pH degeri
8,5 ile 10,5 degerleri arasinda az alkalik olarak tutulmus
olmal.

Motor sogutma suyu icin genellikle igmek igcin uygun
su ile yukanida tanimlanan islem gérmis su kullanilmig
olmal.

Korozyona Karsi Koruma

Genel korozyon ve lehim agmasi, pislenmeden, sogut-
ma sistemini korumak igin ilaveten sivi katkisi (Cum-
mins DCA4 veya esdegeri) kullanmak gerekir.
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DCA4 konsantrasyonu ile antifrizin birlikte kullaniimasi
tavsiye edilmistir. Antifriz ile DCA4 birbirini etkileyerek
daha ytiksek korozyon ve kavitasyon korumasi saglar.

Sogutucuyu isleme tabi tutmak igin prosediir

| — Kanistirma kabina gerekli miktarda su ve gerekli mik-
tarda DCA koyunuz.

Asagidaki tabloda listelenen DCA4 miktarini ekleyin
(Sogutma sistemi kapasitesinin 4% hacmine esittir.)

Kapasite (litre) Unite Litre
19-28 10 1.0
29-43 I5 |4
44-58 20 1.9
59-77 25 24
78-115 40 3.8
[16-191 60 5.7
192-285 90 8.5
286-380 120 1.4

Tablo 6.3 Su kapasitesine gére eklenmesi gereken
DCA4 miktari



Dikkat: Radyator kapagini agmadan dnce sogutma sis-
teminin sogumus olduguna emin olunuz.

2 - Gerekli miktarda antifrizi ilave ediniz.

3 - Radyator kapagini yerinden alin ve hazirladiginiz sivi-
yI sogutma sistemine koyunuz.

Soguk havadan korunma
Suyun donmasindan dolayr motora gelecek hasara kars

korumak igin sogutma suyuna antifriz konmug olmalidir.
50% antifriz, 50% su karigimi tavsiye edilmistir. Ctnkd
DCA4 konsantrasyonu antifrizin miktarina baglidir. So-
gutma sivisina antifriz konmamis ise DCA4 Un dozaji
daha ytksek konsantrasyona yukseltilmis olmalidir. D-
stk silisli antifriz tavsiye edilmistir.

Karigim Orani (%)

KARISIM 0/100 | 30/70 | 40/60 | 50/50 | 60/40 | 95/5

o Mot 32°F 4°F 10°F | 34°F | 65°F 8°F
elon Glikol onma oktast ©°C) | (16°0) | (23°C) | (36°C) | (-54°C) | (-13°C)
oynama Noktas | 2127 | 20°F |22 |06 0% |35
(100°C) | (104°C) | (106°C) | (108°C) | (110°C) | (174°C)
32°F 10°F 6°F | 27°F | 56°F | J0°F

Donma Noktasi R o R R R R
propien Glkol ©°C) | (12°Q) | (21°C) | (33°C) | (49°C) | (:57°C)
coynama Nokiasr | 2127 | 216 | 2I9°F |T200°F | SF |30
(100°C) | (102°C | (104°C)| (106°C) | (107°C) | (160°C)

Table 6.4 Antifriz orani donma noktasi

6.6. Motoru Isitma

Soguk havalarda sogutma sivisinin isisina bakan sogut-
ma sistemine monte edilmis sebeke elektrigi ile ¢alisan
termostatik kontrollt isiticilar kullanilir. Sadece isitici tek
basina sogutma sistemlerinde donmay! 6nleme veya
start icin yeterli olmayacaktir. Antifrizli karigim kullanil-
mis olmalidir.

6.7. Yanma Havasi

Motor yanma ve havalandirma sistemi elemanlar aga-
gida verilmistir:

- Hava giris filtresi (tim motorlar)

- Turbo-sarj (bir cok motorlarda)

- Egzoz gaz ¢ikis dirsegi (tim motorlar)

- Egzoz gaz susturucusu (tUim motorlar)

Sarj havasi ve egzoz gaz sisteminin ana fonksiyonu
motora yeterli kalitede ve miktarda temiz yanma ha-
vasl saglamak ve yanan gazin atimasi ve susturmanin
saglanmasidir (egzoz balumtine bakiniz). Sicak havanin
tekrar sirktlasyonunu énlemek igin jeneratér odasinin
veya muhafazanin digina hava ¢ikis panjurlan ve esnek
kanal baglantisi ile direkt olarak atiimalidir. Yetersiz hava
motor da gli¢ disimine ve motor pargalar tizerinde
karbon tortular olusmasina neden olacaktir.

7. YAGLAMA YAGI

Dizel motorlann yaglama sistemi motorun en &nemli
pargalarindan birisidir. Dogru yapilan motor bakimi (yag
degisim periyotlan, filtre degisim periyotlari ve kullani-
lan yagin tipinde gereken dikkatin gdsterilmesi)

motorun émrint uzatir ve motorun kullanma maliye-
tini azaltir.

7.1.Yag Performans Ozellikleri

The American Petroleum Institute (API), The Ameri-
can Society of Testing and Materials (ASTM) ve Soci-
ety of Automotive Engineers (SAE) ortaklasa yaglama
yaglarinin siniflandinlmasi ve performans kategorileri
icin bir sistem gelistirmis ve bu sistemi korumustur. Yag
performans tavsiyelerinde MIL &zelligine gére muadili
parantez icinde gosterilmistir. AP kategorilerinin bazila-
n ozetle asagida tanimlanmistir.

7.2. Cummins Dizel Motorlar icin Yaglama yag Tav-
siyeleri:

Cummins, — 15 °C ‘in tzerindeki ortam isilarinda ¢a-
lisacak motorlarda yaglama yagi olarak yuksek kaliteli
SAE 15W/40 agir hizmet tipi motor yag kullanilmasin
tavsiye etmektedir.

Cummins, motorlarda minimum AP yag kalite seviyesi
CH/CI-4 kullaniimasini tavsiye etmektedir.

CH veya CI-4 yaglarinin mevcut olmadig yerde CF4
yagl kullanilabilir fakat yag degisim araligi azattilmalidir.
API CA, CB, CC, CD, CE, CG-4 yag kategorileri tavsiye
edilmemistir. Kullanmayiniz.

7.3. John Deere Dizel Motorlar igin Yaglama yag
Tavsiyeleri:

Ik Kullanimda:

Motorunuz yeni iken veya revizyon yapildiginda ilk 100
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saatlik kullanim igin 6zel rodaj yagi (John Deere ENGI-
NE BREAK-IN OIL) kullaniimalidir. Rodaj yagi sevkiyat
sirasinda motorunuza Aksa tarafindan konulmustur.

Bu yagin bulunmadigi durumlarda ilk 100 saatlik kulla-
nimda agsagida belirtilen ¢zellikte yaglar kullaniimalidir.

API CE
ACEA EI (6081 motorlar harig)
CCMC D4

Bu stre sonunda John Deere, motorlarinda asagidaki
yaglarin kullaniimasini tavsiye etmistir.

John Deere PLUS-50
John Deere TORQ-GARD SUPREME
John Deere UNI-GARD™

Yukaridaki yaglarin bulunmadigi durumlarda asagidaki
multigrade 6zellikte yaglarin kullanilmasini tavsiye eder.

API CG-4
APl CF-4
ACEA E3
ACEA E2
CCMC D5
CCMC D4

Ayrica motorun bulundugu ortama gére asagida ki
tablodan yararlanarak uygun zellikte yaglarin segilme-
si gerekmektedir. (6081 motorlar icin yag viskozitesi
I5W-40 olan yaglar tercih edilmelidir.)

7.4. Dosan Dizel Motorlar icin Yaglama yag Tavsi-
yeleri:

Baslangic da APl CH-4 motor yagl sevkiyat sirasinda
motorunuza Aksa tarafindan konulmustur. Motordan
en iyi verimi almak ve motorun uzun émarlt olmasi
icin tavsiye edilen ozellikte motor yag: kullanilmasi uy-
gun olacaktir. Bilinen marka yag kutularinin tzerinde
bulunan etiket de APl CH-4 kalitede ve SAE [5W-40
viskozite motor yagi kullaniniz. Cevre sicakligina bag-
I olarak viskozite derecesinin asagida verilen tabloya
gbre ayarlanmasi uygun olacaktir

7.5. Mitsubishi Dizel Motorlar icin Yaglama yag Tav-
siyeleri:

Mitsubishi dizel motorlarda APl CD veya CF kalitesin-
de yag kullaniimasi tavsiye edilmistir. Bu yaglar turbo
sarjli ve ylksek seviyeli yuk uygulamalan igin uygundur.
Asagida verilen tablodan ¢evre sicakligina bagli olarak
yagin viskozitesi secilebili. Omegin; SAE 15W-40 ‘in
anlami; 15W derecesi dustik sicakhgi ve 40 derece yuk-
sek sicakligr ("W harfi yagin soguk ¢cevre sicakliklar igin
uygun oldugunu gdsterir)
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Cevrelsisi®° F
40 20 0 20 40 60 80 100 120 140

5W40-15W40
Cl-4-10W30

Tim mevsim

Tim mevsim

Kis Sartlari 10W30
Kis Sartlari 5W30

N O

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

Kutup Sartlari

Tablo 7.1. Tavsiye edilen yaglama yag SAE viskozite
dereceleri

8. ELEKTRIKLI START SISTEMLERI

Elektrikli start sistemleri genellikle tUm jeneratorler
Uzerinde kullaniimistir. Elektrikli start sistemleri bir Mars
motoru ,aki ve kontrol panosunu ihtiva eder.Daha
blytik motorlarda ¢ift mars motoru dizenlemesi kul-
lanilmis olabilir.

Elektrikli start sistemleri icin glic kaynagi 12 veya 24 V
dc. akll grubudur. Start voltaji motor boyutuna goére
belirlenmistir. Daha btytk motorlarda kablo ¢apini
ve start akimini dtstirmek igin 24 V dc. kullanilir. Mars
motoruy, jeneratdr kontrol modult tarafindan kontrol
edilir.

8.1. Akii Sistemleri

Kullanilan akiilerin tipleri;

Akdler kursun asit ve NiCad olarak iki tip dir. Genellik-
le fiyati uygun oldugu igcin kursun asitli akuler kullanilir.
NiCad. akuler uzun émur gereken yerlerde kullanilir.
Akdlerle ilgili daha detayl bilgileri, jeneratorle beraber
verilen motor bakim ve kullanim kilavuzlarindan 6gre-
nebilirsiniz.

9.SEBEKE veya JENERATOR iin YUK e TRANSFERI
9.1. Otomatik Transfer Panosu ve Panonun yeri ve
Yerlesimi

Otomatik Transfer Sisteminde (OTS); sebeke besle-
mesinin anzalanmasi/kesilmesi durumunda, acil standby
jenerator grubunun anahtarlama tertibi ile yuke trans-
fer edilmesidir. Otomatik transfer sistemi:

- Sebeke beslemesinin anza durumunu izler

- YUkin sebeke beslenmesinden, yedek jenerator sis-
temine kontrol cihazi tarafindan devreye veriimesini
gergeklestirir.

OTS de gli¢ anahtarlama elemani ve kontrol elamani
vardir. Kontrol elemani jenerator grubu kontrol mo-
dulti kapsaminda olabilmekte veya daha biyuk sistem-



lerde bina merkezi otomasyon sistemi icerisinde ola-
bilmektedir.

OTS genellikle duvar tipi veya zemin tip pano igerisine
monte edilmistir

Transfer anahtari yerlesiminde gz 6ntine alinacak nok-
talar sunlardir:

* Transfer anahtarini, mimkin oldugu kadar dagitim/
yuk panosuna yakin yerlestiriniz.

* Transfer anahtari; temiz, kuru, havalandirmasi iyi ve
asin isidan uzak ortamlarda olmalidir. Ortam 1sist 40°C
Uzerine ¢iktigl zaman sigortalar ve salterler daha ¢abuk
agma yapacaktir. Transfer panosu etrafinda yeteri kadar
calisma alani bulunmalidir.

* Jeneratorden ¢ekilen akimlarin degeri mimkiin oldu-
3u kadar Ug faza esit dagitiimalidir. Bir fazdan ¢ekilecek
akimin degeri nominal akim degerini kesinlikle asma-
malidir.

Jenerator igin kullanilacak kuvvet kablolarinin akim tagi-
ma kapasiteleri Tablo 0. 1’de verilmistir.

* Transfer paneli ile jeneratdr arasinda salter opsiyo-
neldir.

* Transfer panosu jeneratérden ayri ise mimkin oldu-
gunca dagitim panosu yanina yerlestirilir. Bu durumda
jeneratorden, sebeke panosundan ve acil ytk panosun-
dan transfer panosuna kuvvet kablolari cekilir. Ayrica
jenerator kontrol panosundan transfer panosuna elekt-
rik projesinde belirtilen kesit ve adetlerde kumanda
kablosu ¢ekilmelidir.

* Transfer panosu jenerator Uzerine monte edilmis ise
misteri panosundan sebeke ve yiik kablosu olarak iki
adet kuvvet kablosu ¢ekilmesi gerekir. Tipik acil gti¢ sis-
temi tek hat semasindan incelenebilir. Sekil 9.1

9.2. OTS Standartlari

Avrupa da kullanilan OTS lerde yerel ve uluslararas
standartlar; IEC-947-4 ACI, IEC-158-1, VDEO106, BS
4794 Kuzey Amerika da kullanilan OTS i¢in UL stan-
dardi gecerlidir.

9.3. OTS Gii¢ Anahtarlama Elemani

Transfer anahtarlan tg veya dort kutuplu anahtarlama
mekanizmalan ve degistirici kontaktor elemanlarindan
meydana gelirler. Bircok OTS sistemleri 1050 Amperin
attinda elektriksel kilitli ve istege bagli olarak mekanik
kilit sistemli iki kontaktorden meydana gelir. 1050 Am-
perin tzerinde devre kesici salter elamani kullanilir.
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Sekil 9.1. Tipik acil gli¢ sistemi yerlesimi

10 — ELEKTRIK TESISATI VE KABLO

10.1. Genel

Elektrik baglantilar ve bakimi tamamen kalifiye ve tec-
riibeli elektrik teknisyenleri tarafindan yapilmalidir.

Uyari
I Elektrik baglantilarini ilgili elektrik kodlarina ve stan-
dartlara uygun yapiniz.

10.1.1.Kablolama

Jeneratdr montajinda kullanilan kablolar; gok ntiveli (da-
marll) ve tek nuveli olarak degisirler. Kablolar degisik
yollarla dosenerek montaji yapilir.

- Yapi ylizeyinde duvarlar, kirisler ve kolonlarda direkt
olarak agikta dosenen kablolar.

- Zeminde kablo kanali igerisinde agik veya kapali olarak
- Metal veya plastik kablo kanallan veya merdivenler ile
- Yer alti kanallari ile

Kablolar mimkin oldugu kadar kisa mesafede olacak
sekilde jenerator, transfer panosu ve kontrol panosu
arasinda dosenirler.

lletken kesitinin segimine etki eden faktérler:

- lsi

- Yukleme sekli (stirekli aralikli vb

- Asin ytke karsi yeterli glicte korumanin yapildigi tip

- Kablonun tipi

- Nominal ¢alisma voltaji

- Akim tagima kapasitesi

- Tanimlanan voltaj digmesi

- Doseme tipi ve diger kablolara yakinligi

Tesisin planlama safhasinda harmoniklerin tretilmesi ve
miktarlar 6nceden tahmin edilmesi mimkin olmadi-
gindan N&tr iletkenleri ytksek degerlerde boyutlandiril-
mali ve n&tr iletkeninin kesiti en az faz iletkeni kesitinde
olmalidir.



Kablo sec¢imi sirasinda dikkat edilmesi gereken bir hu-
susta ytkle jenerator arasindaki mesafe ile birlikte de-
marajli yuklerin ( elektrik motoru gibi) olup olmadigidir.
Eger mesafe ¢ok uzun ise demaraj aninda gerilim dust-
mi ¢ok artacagindan dolay: yuk tarafinda voltaj, isten-
meyen seviyelere disebilir. Bunu dnlemek icin asagida
verilen formdl yardimi ile daha uygun kesitli ytik kablosu
segilebilir.

e=V3xIxLx(RCos @+ XSine)/ 1000
e = gerilim distimt (V)

I'=Hat akimi (A)

L = Hattin uzunlugu (m)

R = Kablonun direnci (ohm/km )

X = Kablonun reaktansi (ohm/km)

Bununla beraber kablolar TSE ve VDE standartlarina
uygun secilmelidir.

Alternatdr terminallerine baglanti yaparken esnek kab-
lo kullanilmasi vibrasyon agisindan uygun olacaktir. Las-
tik kilifli, esnek iletkenlerden olusan algak gerilim igin,
HO7 RN-F tipi kullaniimasi uygun olacaktir.

Transfer panosu uzakta ise tesisatin tamaminda esnek
kablo kullaniimasi pahali olacaktir. Esnek kablo kullani-
mini minimize etmek icin ara kablo baglanti ek kutusu
kullanilabilir.

Tum montajlarda; sebeke beslemesi girisi ve jenerator
kontrol panosu giris terminalleri arasina kontrol pa-
nosunda bakim yapilabilmesine izin verecek sigortalar
monte edilmesi uygun olacaktir.

10.2. Kablo kesiti Segimi

Kablolar, onlarin akim tasima kapasitelerine gére se-
¢ilmis olmalidir Tam yik akimindan az olmayan akimi
tagimali. Kablonun kesiti segilirken montajla durumlar
g6z 6nuine alinmall.

Akim tasima kapasitesine etki eden faktorler:

- lleten malzemesi, bakir veya altiminyum

- Izolasyon malzemesi

- Kablonun koruma tipi: zirh, kilif, yatak

- Montaj ortam isisi

- Montaj metodu; agik hava, kanal, diger devrelerin kab-
lolari ile grup yapilmis

10.3. Kablo Montaji Metotlari

Kablo muhafaza kanal

- Kanallar topraklanmig olmali

- Kanallar kablolar désenmeden 6nce montaji yapilmig
olmali

- Bos yer saglanmig olmali

- Kanal sistemi su ve toz girisine karsi korunmali

10.4. Kablo Kanallari

Kablo tesisinde en ¢ok kullanilan metot perfore edilmis
kanallarin kullaniimasidir.

Kanallar galvanize yapilmis yada pas onleyici madde kul-
lanilmis olmali. Kelepgeler veya klipsler galvanize ¢elik
veya piring den yapiimis olmali. Kablolar dtiz formda
yatinimis olmali. Kablo bagi kullanmak igin bos alan ol-
mali. Kanal destekleri arasinda yaklagik 1200 mm aralik
birakilmis olmali. Tesis edilen destekler ve kanallar ye-
terli mukavemet ve boyutta olmali gelecekte %20 daha
fazla kablo désenecegi planlanmis olmali

10.5. Koruma

Emniyet nedeninden dolay: her bir ytik devresinde dev-
re kesici salter veya kontakttr olmasi gerekir. Dagrtim
sistemi ile jeneratore baglanan kablolar asin yik veya
kisa devre durumunda baglantiyr otomatik olarak kese-
cek devre kesici ile korunmasi gerekir.

0,6/1 kV, NYY(YVV) tip Kablo Akim
r— Tasima Kapasitesi HO7V-K
Toprakta 20 °C Havada 30 °C 45H0 a/VZjSV
mm* D;rnil;rh DS;:m D;:Ern D;;r:l;rh 30°C
& 00| & | e
25 39 36 28 25 32
4 50 47 37 34 42
6 62 59 47 43 54
10 83 79 64 59 73
16 107 102 | 84 79 98
25 138 133 | 114 106 129
35 164 159 | 139 129 158
50 195 188 | 169 157 198
70 238 232 | 213 199 245
95 286 280 | 264 | 246 292
120 325 318 | 307 285 344
150 365 359 | 352 | 326 391
185 413 406 | 406 374 448
240 479 473 | 483 445 528

Tablo 10.1. PVC izoleli YWV (NYY) 0.6/1 KV VDE
normlarina ve TSE'ye uygun kablolarin akim kapasite-
lerine gbre kablo kesitleri.

10.6. Yiikleme

Elektrik dagitim panosu planlanirken jeneratére dengeli
yuk verilmesini saglamak oldukga 6nemlidir. Eger bir
fazdaki ytk diger fazlardaki ytiklerden ¢ok ise, bu durum
alternator sarglannin asin isinmasina, fazlar arasi gikis
voltajinin dengesiz olmasina ve sisteme bagli olan has-



sas 3 fazli cihazlarin hasar gérmesine sebep olur. Higbir
faz akimi jeneratoriin nominal akimini asmamalidir. Bu
ytkleme sartlaninin yerine getirilmesini saglamak icin
mevcut dagitim sistemi tekrar dizenlenebilir

10.7. Gii¢ Faktdrii

Jeneratore baglanacak olan yukin Gug faktort (Cos @)
belirlenmelidir. (Cos @) 0,8 in altindaki ytikler jenerato-
rin asin ytklemesine sebebiyet verecektir.Ytkin gli¢
faktortntn 0.8 ile 1.0 arasinda olmasi durumunda jene-
rator, belirtilmis olan glicti verir ve uygun bir sekilde ¢a-
lisir. Eger yukun gt faktort 0.8 'in altinda ise jenerator
asin olarak yuklenir. Bu ileri gli¢ faktdriintin onlenmesi
icin kondansatorler gibi glic faktdrl dizeltme eleman-
lart kullanilabilir.

Ancak bu gibi durumlarda jeneratér yike verildiginde,
gl¢ faktort duzeltme elemanlan devre digi birakilma-
lidir

10.8. Paralel Calisma

Standart bir jeneratort diger jeneratorler ile veya se-
beke ile paralel ¢alistirmak icin ekstra techizatlar bag-
lanmalidir.

10.9. Topraklama

Jenerator sasesi topraklanmalidirjenerator |, titresim
takozlar tizerine monte edildiginden , topraklama bag-
lantisida esnek olmalidir. Topraklama kablo boyutu tam
yuk akimi cekebilecek kapasitede ve gerekli standartlar
sagliyor olmalidir.

Jeneratdr grubu ve iliskide oldugu ttim cihazlar, kontrol
ve transfer anahtan panolari jeneratér devreye veril-
meden once topraklanmig olmali. Topraklama sistem
voltaji i¢in referans saglar.

- Ylzen voltajlardan sakinma

- Izolasyon stresini &nler

- Bitisik elemanlarda voltajlara dokunmayi &nler
Degisik topraklama sistemleri vardir.

10.9.1.Kati maddeye topraklama

Sistem, bir topraklama elektrotu vasitasiyla topraga
gbre empedanssiz olarak direkt baglant: ile topraklama
yapilir. Bu metot 600 volt ve daha dustk voltajlardaki
sistemler icin topraklama elektrotu ile topraklama yapi-
lir. Topraklama sistemi asagidaki sekilde yapilir;

Topraklama Elektrotu

Topraklama elektrotu; bir veya daha fazla bakir kapli
celik cubuklar toprak igerisine cakilmistir. Herhangi bir
nokta arasinda tehlikeli voltajin meydana gelmesini 6n-
lemek icin yapilan topraklama dustk direng degerine
sahip olmalidir.
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Topraklama hatt

Topraklama hatt;; Topraklama elektrotuna baglanti
yapmak i¢in uygun kesitte bakir iletkendir. Topraklama
iletkeni standartlari karsilamali ve en azindan tam yuk
akimini tastyabilecek kapasitede olmalidir. Topraklama
hatti iletkeninin topraklama ¢ubugu /cubuklari na bag-
lantr noktasi kaza ile olusacak tehlikeye karsi korunmug
olmali, fakat inceleme yapmaya uygun olmali.

Topraklama terminali

Topraklama terminali jeneratdr devre kesici salterine
yakin yerlestirilir. Topraklama streklilik iletkeni tim
akim tasimayan metallerle; kabin ve jenerator sasesi ile
temasi saglanir. Musteri isletme topraklamasi terminali
ile baglanti yapilmis olunacaktir.

Topraklama ¢ubuklan

Cubuklarin sayisi topraklama direncine bagli olarak ye-
terli topraklama elektrotu duizenlemesi gereklidir.

10.9.2. Empedans ( Direng veya Reaktans) Toprak-
lama

Topraklama hatasi sinirlandirma direnci jenerator notr
noktasinin topraklama elektrotuna kalici olarak monte
edilir. Kullanilmig olan Gg fazli tg¢ kablolu sistemlerde,
guictin strekliligi ile toprak hatasi olan yerlerde gerekir.
600 volt ve asagisi olan sistemler.

Topraklanmamis

AC jenerator sistemi ve toprak arasinda dahili baglant
yapilmamistir. Kullaniimis olan g fazli tg kablolu sistem-
lerde, glictin surekliligi ile toprak hatasi olan yerlerde
gerekir. 600 volt ve asagisi olan sistemler.

10.9.3. Korumalar

Sinirlanmamig Toprak Kagagi

N&tr toprak hatti tizerine monte edilmis bir akim trafo-
su, akim izleme rélesi ile topraklama noktasina herhangi
bir akim akmasini izleyerek ttim sistemi korur. Sinirlan-
mamis (unrestricted) toprak hatasi avantajlan:

- Jeneratdr, devre kesici ve sistem Uzerinde tim toprak
hatalar igin koruma saglar.

- lyi seviyede personel korumasi saglar

Sinirlanmig Toprak Kagagi

Akim trafolar sistemin tim fazlarina ve nétre baglan-
mistir. Koruma, toprak noktasina akan akimi izleyen
akim izleme rolesi, sadece koruma bolgesinde calisa-
caktir. Bolge, jenerattre ve akim trafolarina gére not-
riin pozisyonu sinirlanmis olur. Sinirlanmig toprak kagagi
korumasinin avantajlar:

- Koruma bolgesi disinda meydana gelecek arizalar etki
etmez.

- A¢ma problemindeki risk seviyesi dustktar.



- Ariza olayinda kablolar ve alternatére etki edecek
hasar dustirmede koruma rolesi distik seviyelere ayar
edilebilir.

- MUmkin olan dokunma voltajinin dustrtilmesinde,
koruma rélesi ani ¢alismalar igin ayarlanabilir.

Topraklama

lletken topraklamasi; metal iletkenlerin topraga baglan-
masidir (iletken elektriginin topraklanmasidir). Bunun
amact:

- Topraklamadan dolay: sistemin voltaj dengesi saglanir.
- Insan hayatr igin tehlike durumu azalir.

- N&tr noktasi potansiyeli, referans olarak diizensiz de-
gismez.

- Herhangi faz ile toprak arasindaki voltaj sistemin faz
voltajini normalde asmamasi gerekir.

- Herhangi faz ile toprak arasinda ariza akimi korumasi-
nin yerine getirilmesine izin verilir.

10.9.4. Algak Gerilim Cikigh Tek calisan Jenerator
Grubu Topraklamasi

Algak gerilim ¢ikisli sistemlerde (600 V altinda) aligildi-
81 gibi notr iletkeni direkt olarak topraga baglanir. Bu
baglanti alternatdriin notr noktasi ve alternator govdesi
arasinda birlestirme kablosu veya bakir bara ile yapilir.
Alternatdr gévdesi, yerel kurallara gére yapilan bina ana
topraklamasina grup halinde bir araya getirilen iletken-
lerin topraklandigi noktaya baglanir.Pratik olarak nétr
ile toprak arasindaki yolun direnci iyi bir toprakta | €
dan dustk ve yuksek direngli toprakta 5 Q dan dustk
olmalidir. ( Maksimum 20 Q)

N&tr ve toprak arasindaki akan akimin algilanmasi nétr
toprak baglantisiyla izlenebilir. Fazlarin biri ve toprak
arasinda gévdede kontak olmasi durumunda bu iki ilet-
ken arasinda akim akacaktir. Topraga direkt olarak
kontagin devam etmesi durumunda alteratér sonsuz
yukle karsilasmis olacagindan bu durum sargilarin yan-
masina sebep olacaktir.

10.9.5. Alcak Gerilim Cikish Coklu Jeneratér Grupla-
rinin Topraklamasi

Coklu jenerator gruplan sistemlerinin topraklama du-
zenlemeleri alternator Ureticisinin tavsiyeleri ve yerel
kurallara gore olacaktir.

10.9.6. Yiiksek Gerim Cikish Jeneratdér Gruplarinin
Topraklamasi

Yuksek gerilimli sistemlerin gévdesinde akim arizasi du-
rumunda, topraga kontak yapan fazin birinden topraga
akan akim, algak gerilim sistemlerine gére daha yuksek
seviyede akis olacaktir. Bu akimin seviyesini sinirlamak
icin yuksek gerilim sistemlerinde fark izleme ve akim
trafolarinin algilama yapabilmesi igin toprak ve n&tr ara-
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sina cogu kez uygun degerde direng yerlestirilir.

10.9.7. Tipik Topraklama Diizenlemeleri

Yedek jenerator grubu ile 3 ve 4 kutuplu Otomatik
Transfer Anahtart (OTS) topraklamasi. Cizimlerde N
notu Notr, E notu Toprak olarak belirtiimistir.

UTILITY SUPPLY GENERATOR SET
| 3-POLE AUTOMATIC

' TRANSFER SWITCH

Sekil 10.1. 3 Faz 3 Hat Sistem Topraklama baglantisi

UTILITY SUPPLY GENERATOR SET
3-POLE AUTOMATIC —-—
TRANSFER SWITCH '
= O

4 WIRES & GROUND
TO LOAD

Sekil 10.2. 3 Faz 4 Hat Sistem Topraklama baglantisi
3 kutuplu anahtarlama yapilmaktadir.

UTILITY GENERATOR SET
| e — 4-POLE AUTOMATIC
' TRANSFER SWITCH

N

4 WIRES & GROUND —
TO LOAD

Sekil 10.3. 3 Faz 4 Hat Sistem Topraklama baglantisi
4 kutuplu anahtarlama yapilmaktadir

10.9.8. Toprak Hata Koruma $emasi

Jeneratdr sistemleri igin toprak hatasi koruma semalan
alternatort korumak igin tasarlanir.

Baska turl ifadeler yoksa toprak hatasi korumasi maki-
ne korumasi igindir.



Jeneratdr gruplart igin toprak hatasi korumasi asagida iki
ana kategoride ifade edilmistir.

Sinirflanmig

Sinirlanmig toprak hatasi korumasi, sadece bir koruma
bolgesine tesir eder. Sinirlanmig toprak hatasi korumasi
yuk tzerinde degil, jeneratdr grubu sistemi koruma bal-
gesinde toprak hatasi olayinda agma olayinin saglanmasi
icin kullanilmig olmali.

Sinirlanmamis

Sinirlanmamig toprak hatasi korumasi, besleme hatti
Uzerine baglanmis tim yuke tesir eder.Koruma bdlge-
si jenerator grubuna baglanmis yuklerin tamamina etki
edecektir. Operator glivenligi icin 30 mA sinilanmamig
koruma kullanilir. Topraklama noktasina 30 mA akim
akmasi durumu algilandigl zaman, koruma caligir

ZONE OF
PROTECTION

UTILITY
—_———-— 4-POLE AUTOMATIC

RE
1 TRANSFER SWITCH '
D)
!

A i

| oo | N .
ARl |E |

=

3
il

GENERATOR SET

rr———

4 WIRES & GROUND
TOLOAD

Sekil10.4. Sinilanmis, Toprak hata koruma semasi

Etkili topraklama sistemi; elektrik sisteminde ¢alisma ya-
pan personelin sagligi ve hayatina tehlike olusturmadan
elektrik enerjisinin hemen desarjinin saglanmasidir.

lyi topraklama baglantist:

- Yildinmin veya kagak akimin topraklama noktasinda
dustk elektrik direncine sahip olmalidir.

- Tekrar tekrar ytksek akim tasima kapasitesine sahip
olmali

I'l. Ses izalasyonu ;

Jeneratdr sesinin kontrol altina alinmasi bir ¢ok uygu-
lamalarda 6nem arz etmektedir)eneratdr seviyesinin
kontrolt igin bir ¢cok ydntem bulunmaktadir.Agik bir
jenerator setinin ses seviyesi yaklasik olarak 100 dB(A)
dir, ve bu ytksek bir degerdir bazi 6nlemler alinarak bu
seviye dustrtlmelidir.

Uyart ;

Jenerator calistinlacaksa veya jeneratdr calisir vaziyette
etrafinda galisma yapilacaksa kulaklik kullaniimalidir.

I'1.1. Susturucular:
5. bélimde de bahsedildigi gibi susturucular jenerats-
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riin ses seviyesinin dustirtilmesinde kullanilirlar .

11.2. Kabinler:
Ses Kes Kabinleri Jenerator ses seviyesinin dustriime-
sinde aktif rol oynarlar.

11.3. Diger Ses Dusturiiculer:

Bina icine yapilan yerlesimlerde, duvarlara ses kesici ya-
Iiim yapilmasi , emis panjurlarina ses kes bariyerlerinin
konulmasi ,fan susturuculan gibi bir cok uygulama Jene-
rator sesinin azaltimasinda kullanilabilir.

Farkli Ses Seviyelerinin Toplanmasi;

Eger bir yerde 2 yada daha fazla ses kaynagi mevcut ise,
bunlarin meydana getirecegi toplam gurlltu seviyesini
bilmek isteyebilirsiniz, bunun iginde ses seviyelerinin
belirtilen yonteme gdre toplanmasi gerekir. Fakat ses
seviyesi logaritmik bir deger oldugundan basit bir topla-
ma islemiyle bu is ¢ozllemez.

2 ses kaynaginin meydana getirdigi toplam ses seviyesi-
ni bulmak icin Tablo | I-1 kullanilir;

I. Ses seviyelerini tespit edin (Lp! , Lp2).

2. Ses seviyeleri arasindaki farki bulun.

3. Tablo I'I-1 de hesapladiginiz farki bulun ve yatay ek-
sen de bu degeri belirleyin

4. Egride bu farka denk gelen ses artis miktarini bulun
ve bu degeri en yiksek ses seviyesine ekleyin.

5. Eger birden ¢ok ses kaynagi var ise ayni yontemi tek-
rarlayarak toplam ses seviyesini bulun.

3l 1 Ornek ;
X L, =55dB
= Ly, =51dB
oL, =4dB
L, =14dB
Lggnye = 55 + 1.4=56.4 dB

Sonug

1
~
N ‘ TT\T**\F’M—%
4dB 5 10 15
Tablo I1-1 — Ses Seviyesi Hesaplama Egrisi

Mesafenin ses seviyesine etkisi ;

Bos arazide ses kaynagindan uzaklastikga ses seviyesi
duser.Mesafeye gbre ses seviyesinde meydana gelen
diismeyi bulmak icin Sekil | 1-2 kullanilabilirOmek ola-
rak 7 m de ses seviyesi 95 dB(A) olan bir Jeneratdr
100 m deki ses seviyesi yaklasik olarak 72 dB(A) olarak
tablodan bulunabilir.Bu tablo jenaratér bos arazide ve
arkaplan ses seviyesi Jeneratdr ses seviyesinden en az
10 dB(A) dustk ise kullanilabilir.
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Sekil 11.2. Ses seviyesinin mesafeye gére dusimi (Bos Arazi)

12. SAGLIK VE EMNIYET

Jenerator kurulumunda ugrasan tasarim muhendisle-
rinini ve bu iste ugrasan tim personelin oncelikli goz
oninde bulundurmalan gereken sey emniyettir.Emni-
yetin 2 yona vardir;

1) Jeneratoriin ve jeneratdre bagli aksesuarlarin emni-
yetli bir sekilde ¢alismasi

2) Sistemin gtvelinir bir sekilde ¢alismasi.

Sistemin glvenilir bir sekilde calismasi emniyete bag-
lidirCtnku kullanilan teghizat yasami ve saghgi etkiler
omek ; hastanelerde kullanilan yasam destek Uniteleri ,
acil ¢ikis aydinlatmalari \bina havalandirmalan,asansorier
, Yangin pompalart gibi techizatlar acil durumda jenera-
toriin ¢galisip ¢alismadigina bagl olarak kullanilabilirler.

12.1. Yangindan Korunma

Yangindan korunma sistemlerinin segimi ve montaji igin
asagidaki maddelerin g6z 6ntine alinmasi gerekir:

- Yangin koruma sistemleri ulusal standartlan karsiliyor
olmalidir.

- Jeneratdr odasi tipik olarak | saat, odanin yapisi ise 2
saat yanmaya karsi dayanikli olmalidir,

- Jenerator odasi depo amagli olarak kullanilmamalidir.
- Jenerator odasinda portatif yangin sondurtctler ol-
malidir.

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

- Motor calisiyorken yakit tanklarina yakit doldurmayi-
niz , eger yakit tanki jenerator odasinin diginda ise do-
lum yapilabilir.

- Yakit tanki veya jeneratér grubu yakininda sigara igil-
mesi, kivilcim olusmasi, ark cihazi veya diger ategleme
kaynaklarinin bulunmasina veya ¢alismasina izin verme-
yiniz.

- Yakit hatlarinda sizinti olmamasi icin yeterli emniyet
tedbirleri alinmig olmalidir. Motora yakt baglantilari es-
nek hatlarla yapilmali. Bakir kullanmayiniz, bakirin stirekli
titresime maruz kalmasi veya tekrar tekrar bukilmeler
varsa kinlma meydana gelecektir.

- Tum yakrt beslemelerinde vana kullaniniz.

12.2. Egzoz Gazlari

- Egzoz dumanin \insanlarin biraraya geldigi yerlerden,
kapali yada korumalr alanlardan uzak olacak sekilde di-
sanya atildigindan emin olun

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

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

- Egzoz manifoldlar muhafazalanmis ve borulari ve sus-
turucu sanp sarmalanmamis olmasi gerekir.

- Egzoz gazlarini bélim isitmasi igin kullanmayiniz.

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



12.3. Hareketli Parcalar

- Donen fan, kayis Uzerindeki muhafazalar, kelepgeler
ve desteklerin baglantilar iyi sikilmig olmali

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

- Eger Jenerator caligir vaziyette ayar yapilmasi mecburi
ise , sicak egzost manifolduna ,dénen pargalara vs. aza-
mi dikkat gosteriniz.

12.4. Tehlikeli Voltaj

Elektriksel gli¢ tretilmesi, aktariimasi ve dagitim sistem-
lerinde uygun olmayan kablo tesisati kullanimi yangin
veya elektro sok ‘a sebep olabilir.

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

- Jeneratdr odasi zeminine kablolari serili birakmayiniz.
- Elektrik kablolar ve yakit veya su borulari icin ayni
kanali veya boruyu kullanmayiniz.

- AC ve DC kablolanini ayni boru igerisinde ¢cekmeyiniz.
- Cihaz topraklamasinin dogru yapildigina emin olun.
Tum metalik pargalar anormal durum meydana geldi-
ginde enerjilenebilir. Bu nedenle uygun bir sekilde top-
raklanmis olmali.

- Ozellikle sebeke arasinda otomatik olarak calisan je-
neratdr her zaman igin bakim, servis yapilacagl zaman
jeneratorin galismamasi igin akd ve aki sarj baglantila-
rini devre disi birakiniz.. Ak kablolarini sékmeden 6nce
akl sarj cihazinin AC beslemesini kesiniz. Jenerator
Uzerinde ¢alisma yaparken jeneratorin kaza ile ¢alis-
masl personel yaralanmasina veya dliime sebep olur.

- Elektriksel kilitlemeleri ¢6zmeyiniz.

- Elektriksel baglantilar, montajlar yeterli, ehliyetli tek-
nisyenler tarafindan yapilmalidir.

- Jeneratorti direkt olarak bina elektrik sistemine bag-
lamayiniz.

- Yuksek gerilim jenerator gruplan algak gerilimlilerden
farklidir. Ytksek gerilimli cihazlarla ¢alisabilmek igin 6zel
cihaz ve egitim gerekir. Bu cihazlar tzerinde yeterli egi-
tim almig personel ¢alisma ve bakim yapmalidir.Uygun
olmayan kullanim ve uygulamalar personel yaralanmasi-
na hatta dlumlere sebebiyet verebilir.

- Enerji bulunan cihaz tzerinde ¢alisma yapmayiniz.
Yetkisiz personelin elektrikli cihazlara midahale etme-
sine mUsaade etmeyiniz. Yiksek voltajli elektrik cihaz-
larinda gli¢ kaynagindan baglanti kesildikten sonra da
kalici indiklenmis voltaj olur, cihaz emniyetli sekilde
topraklanmis ve enerjisi bosaltiimis olmali.

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

12.6. Sogutma sivisi ve Yakit

Sogutma sistemi bogken veya motor ¢alisiyorken su isi-
ticisini galistirmayiniz , aksi taktirde isiticiniz zarar gore-
cektir. Sogutma sivisi basing altinda sudan daha yuksek
kaynama noktasina sahiptir.

Motor ¢alisiyorken radyatdr, 1si degistirici esanjor basing
kapagini agmayiniz. Jeneratdr grubunun sogumasina ve
sistem basincinin normal duruma gelesine izin veriniz.
Yakit tanklan veya donanimlan, yakit hatlarinda bakir
veya galvanize edilmis metal kullanmayiniz. Tanklarda
ve yakit hatlarinda yakit icerisindeki kikurtten dolayi
stlfirik asit meydana gelecektir. Bakir veya galvanize
hatlar veya tanklarda molekuler yapidan dolayi yakit ve
asit reaksiyona girer.

13. YUK KARAKTERISTIKLERI VE UYGULAMALAR
13.1. Genel

Jeneratdr gruplan Ug ana gérev igin kullanilirlar:

[- Prime veya Surekli ytkte kullanma

2- Sebeke enerjisiyle birlikte sinirli glic ihtiyacinda kul-
lanma

3- Sebeke enerjisine yedek (Standby) glic kaynagi ola-
rak kullanma

13.2. Yiik Karakteristikleri

YUk karakteristiginin ayrintilarina gore degerlendirilmesi
gereklidir. Bu ylzden yiklerin karakterleri ve dogasi ge-
regi analiz edilmis, veri tarzinda desteklenmis olmalidir.
Monte edilmis cihazlar listelenmis ve ¢alisma durumu
bilinmelidir.

Degisik gtic faktorti olan ytkler oldugu yerde aktif ve
reaktif yukler goz ontne alinmali ve ayn tutulmus ol-
malidir. Daha sonra yiik analizine ilave edilmis olmalidir.
Her ikisi aktif ve reaktif glicle Gizerinde diversite faktori
uygulanarak daha hassas tahminler yapiimis olabilir.
Jeneratdrden calisacak motorlann ¢alisma pozisyonu
saptanmig olmali. Jenerator kapasitesi demeraj glic ta-
lebini karsilayacak yeterlikte olmalidir. Gelecekte yuk
artigi ve enerji ihtiyaci artabileceginden jenerator gtici
genellikle ihtiyag kapasitesinin ve demaraj talebinin 9620
Uzerinde karsilayabilmesi gerekir. Jenerator, daha son-
raki ihtiyag igin pay ve jeneratdriin galisacagl mahalde
meydana gelecek ytksek cevre sicakligl ve yikseklige
bagli dustk atmosfer basincina bagl olarak gtic dusu-
mini karsilamaya yeterli olmalidir.

13.3. Motora Yol Verme
Jeneratdr gliciini dogru hesaplarken yikin igerisinde



bulunan elektrik motorlarinin sayisi, degisken yukler,
farkli tipteki yol verme metotlan ve reziztif (direng)
yuklerin karisim durumu g6z 6niine alinir. Motorlarin
yol alma etkisi ve yol alma sirasl, ¢alisan ytklerle birles-
me durumu belirtilmis olmali. Yik profili karsilastirmasi
yapilarak jeneratdriin asgari glict segilebilir. Optimum
¢6zimde bulunmada motor ve alternatériin farkl es-
lesmesi (uygunsuz birlesme) daha iyi olabilir.

Boyutlandirma

Muhakkak ki en buytk motor ytk Uzerinde en buyuk
etkiye sahip olmayabilir. Etki, yol verme metodu tara-
findan belirlenir.

Degisik yol alma metotlar, genel yol verme karakteris-
tikleri ile asagida verilmistir.

a) Direkt yol verme : 7 x tya. 035¢gf.
b) Yildiz Uggen yol verme : 2,5 x tya. 04 gf.
c) Oto trafo yol verme : 4 x tya. 04 gf.
d) Elektronik Yumusak yol verme : 3 xtya. 035 gf.
e) Inverter strlict ile yol verme : 1,25 x tya. 0,8 gf.

tya: Tam yuk akimi
g.f: Gug Faktort

Ozellikle dikkat edilecek hususlar:

|. Motor yeterli kilo-watt glici verecek glicte segilmeli.
2. Alternator yeterli KVA glict verecek glicte secilmeli.
3. Tanimlanan degisik ytkler verildigi zaman frekans ve
voltaj ¢okmesi kabul edilebilir sinirlar igerisinde olmali.
Musteri ve danigmani bir araya gelip, ytk profili hakkin-
da goristip, ozellikle en katt yukleme durumuna goére
tum diger ytkler bagliyken en agir etki yapacak ytkin
yol verilmesi gdz 6niine alinarak ekonomik ¢éztim bu-
lunmasi tavsiye edilmistir.

Voltaj Cokmesi

Jenerator tarafindan mevcut pasif yuk taginiyorken ve
herhangi elektrik motoru ¢alisirsa sistem Uzerinde hiz
degisimi meydana gelecek ve daha fazla akim ¢ekilmesi-
ne sebep olacaktir. Yol verilen motor voltaj ¢cdkmesine
sebep olacaktir. Yikun anahtarlanmasini (transferi) mu-
teakip alternator terminallerinde meydana gelen voltaj
cokmesinin buydklugi makinenin subtransient ve tran-
sient reaktansinin direkt fonksiyonudur.

Cokme, V = X du (X'du + C)

X' du: her birim basina doyurulmamis
(unsaturated) transient reaktans

4|

Alternator gtict (kVA veya akim)
Etki eden yuk ( KVA veya akim)

Voltaj Cokmesinin Sinirlanmasi

Makine Uzerinde meydana gelecek voltaj ¢cdkmesini si-
nirlamanin yollar:

|. Tesis edilen ytkun en buytk pargasi olan motoriarin
sayllart icersinde, yike etki edecek motorlarin yol ver-
me siralamasinin sinifanmastyla mimkun olabilir.

2. En buyuk gl¢teki motorlara ilk dnce yol verilmelidir.
3. Distk transient reaktansli alternator kullanilabilir, bu
da buytk glcte alternatériin segilmesi ile olur.

13.4. Olagandisi Yiikler

13.4.1. Non-lineer Yikler

G elektronigi devrelerinde kullanilan tristorler ve tri-
yaklar, besleme kaynag tizerinde harmonik bozulmasi-
na sebep olan buyuk kaynaklardir. Lineer olmayan yuk
akimlan distik empedansli sebeke beslemesi tzerinde
kabul edilebilir sinirlar icerisinde olabilir fakat monte
edilen lineer olmayan yukler icerisinde konvertir kulla-
nilmis ise daha 6nemli durum olacaktir. Meydana gelen
harmonik akimlari kullanilan konvertir in tipine bagli
olacaktir.

Harmonik bozulmasini bastirmak igin asagidaki metot-
lar kullaniimis olabilir:

Filtre bankalar: Fitre bankalarinin tasariminda yukun
calisma slresi goz oniine alinir ve empedans bilgisi ge-
rekir.

* Tek Unite seklinde konvertir gruplar yapiimasi

* Faz degistirme; Uretilmis olan harmonikler 6zel dog-
ruttucu trafolar kullanarak, ikinci sargr veya agisi degis-
tirilir.

* Besleme sisteminin empedansinin distiriimesi: Alter-
nator glict artinlarak veya ozel dizayn edilmis dustk
reaktansli makine kullaniimasiyla besleme  sisteminin
empedansi dustrildr.

13.4.2. Fluoresan Lambalar

Flioresan lambalar saf kapasitif ytkler gibi yuksek tran-
siyentli terminal voltajlari Uretir. Tesis edilen flioresan
lambalarin gui¢ faktori diizeltici kondansatorler, firgasiz
alternatorin doner diyotlar Uzerinde zorlayici yuksek
trasient meydana getirir. Ana sargl ile paralel enduktif
olmayan uygun direng problemin ¢6ztmt igin kullani-
labilir.

13.4.3.Asansérler ve Vingler

Asansorler ve vingler frenlendigi zaman, mekanik
enerji, elektrik enerjisi formunda gli¢ kaynagina dogru
geri besleme yapabilir. Bu enerji diger ¢alisan cihazlar
tarafindan emilebilir, artan miktardaki glig, alternatori



motor gibi davranmasina ve dizel motoru déndirme
yontinde etki etmesine sebep olacaktir. Jenerator hizi
artacak ve dizel motor yakit governsrii yakit beslemesi-
ni dustrecektir. Ters gliciin tamami mekanik kayiplar ve
alternator elektrik kayiplari tarafindan emilmis olmalidir.
Bu nedenle alternatdre baglanan diger ytklerin tamam
re-jeneratif gliciin seviyesine esit olmali. Re-jeneratif
glici emmek igin rezistif yik bankasi stirekli olarak je-
neratore baglanmasi gerekebilir.

13.4.4. Kapasitif Yikler

Kapasitif yukler alternatoriin asin ikazlanmasina sebep
olurlar. Kapasitif ytklerin etkisi alternatdrin manyetik
doyumu vasitasi ile sinirlanmig yiksek terminal voltaji
meydana getinir.

13.5. Dengesiz Yiikler

Elektrik dagitim panosu planlanirken jeneratore den-
geli yuk verilmesini saglamak oldukga &nemlidir. Eger
bir fazdaki yuk diger fazlardaki yuklerden ¢ok ise, bu
durum alternatdr sargilarinin agir isinmasina, fazlar arasi
¢cikis voltajinin dengesiz olmasina ve sisteme bagli olan
hassas trifaze (3 fazli) cihazlann hasar gormesine se-
bep olur. Higbir faz akimi jeneratdriin nominal akimini
asmamalidir. Bu ytikleme sartlarinin yerine getirilmesini
saglamak icin mevcut dagitim sistemi tekrar diizenlene-
bilir. Kontrol edilemeyen, dengesiz ytikten kaynaklana-
cak ariza devre kesici salter veya elektronik asiri akim
koruyucu cihaz ile dnlenebilir.

13.6.Alternatdr Baglantisi
Bircok alternatore farkli ¢ikis voltaji verebilecek sekilde
tekrar baglanti yapilabilir. Alternatdr baglantisini degis-
tirerek farkli ug gerilimi elde ederken salterler, akim
trafolari, kablolar ve ol¢t aletleri gibi elemanlarin uy-
gunlugu kontrol edilmelidir.

13.7. izolasyon Testi

Jeneratori ¢alistirmadan dnce sargilarin yalitim direnci-
ni test ediniz. Bu esnada Otomatik Voltaj Regtilatoru-
nin (AVR) baglantisiyla tim kontrol amagli baglantilar
sokilmelidir. Doner diyotlar da kisa devre edilmeli veya
baglantisi sokulmelidir.

500 V ‘luk bir Megger veya benzer bir 6l¢ti aleti kullani-
labilir. Megger 'i ¢ikis terminali ile toprak (sase) arasina
baglayiniz. Izolasyon direnci topraga gére IMQ dan
fazla olmalidir. Yalitm direncinin IMQ dan az olmasi
durumunda alternatér sargilart kurutulmalidir.

14.ROMORKLU JENERATORLERIN CEKILMESI
14.1. Cekme icin Hazirhk:

Cekici aracin ve rémorklu jeneratdriin tizerindeki tim
baglanti elemanlarini gevsek somun, egilmis metal, ¢cat-
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lak, aginma, asir yirtik, gibi durumlar igin kontrol edil-
melidir.

Tum lastiklerin durumlanni kontrol ediniz. Tim sinyal
lambalari ve farlanin ¢alistigini kontrol ediniz.

14.2. Cekme:

Rémorklu jenerator ¢ekerken rémorkun agirfiginin
manevra ve durma mesafesini etkileyecegini unutma-
yiniz.

Uyarilar

I Rémorklu jeneratort gekerken ttim trafik kurallarina,
standartlara ve diger diizenlemelere uyulmalidir. Bunla-
rin icinde yonetmeliklerde agik¢a belirtilen gerekli do-
nanimlar ve hiz sinirlan da vardir.

I Personelin mobil jeneratdr tzerinde seyahat etmesine
izin vermeyiniz. Personelin cekme demiri tizerinde veya
mobil jenerator ile ¢ekici ara¢ arasinda durmasina izin
vermeyiniz.

I Egimli ve yumusak araziden ve cukur, tas gibi engel-
lerden kagininiz.

I Geriye dogru manevra yaparken mobil jeneratdrin
arkasindaki ve altindaki zeminin temiz oldugundan emin
olunuz.

14.3 Park etme:

Rémorklu jeneratérti agirfigini kaldirabilecek kuru bir
zemine park ediniz. Eger egimli bir yere park edilecek-
se, asagl dogru kaymasini 6nlemek icin yokusa ¢apraz
olarak park ediniz. 15° yi asan bir zemine park etme-
yiniz

SAYIN AKSA JENERATOR KULLANICISI;
Jeneratoriintiziin stiresinden once garanti digi kalmama-
sI, sorunsuz ¢alismasi ve uzun dmurlt olmasi igin agagi-
daki hususlara dikkat ediniz!

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

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

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

4. Jeneratoriin montaji kullanma kilavuzunda belirtildigi
gibi yapilmalidir. Yapilmadigi takdirde meydana gelecek

problemler garanti kapsamina alinmayacaktir.

5. Kirli ve sulu mazot kullanilmasi halinde dogacak ariza-



lardan musteri sorumlu olacaktir.

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

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

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

9. Jenerator yik altinda iken dizel motoru ¢alistirma-
yiniz ve stop etmeyiniz. Calistirma ve stop islemi, ytik
ayrildiktan sonra jenerator bosta iken yapilmalidir. Aksi
halde subaplarda sikismalar meydana gelebilir. Gerilim
regtilatort, trafo ve diyotlarda anzalara yol agar. Bu du-
rumlar garanti digindadir.

|0. Otomatik jeneratorlerde kullanilan sebeke kontak-
tériinde meydana gelecek asir akim, dustk ve yiksek
gerilimden kaynaklanan hasarlardan firmamiz sorumiu
degildir.

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

12. Asir veya dengesiz ylke bagli arizalar (alternator ve
kontktor arizalar gibi) garanti kapsami digindadir.

I3. Manuel modda motorun ¢alisma sicakligina gelmesi
icin jenertor 3-5 dakika bosta calistinlir, jenerator dur-
durulurken ise , ilk 6nce yukd tzerinden alinir ve yine
motorun sogumasi igin yukstiz olarak 3-5 dakikda ¢alis-
tirmaya devam edilir.Aksi halde olusacak arizalar garanti
kapsami disindadir.

[4. Grubun uzun sireli olarak prime gticintin %30 nun
attinda ¢alistinlmasindan kaynaklanacak arizalar garanti
kapsami disindadir.

I'5. Garanti kapsamindaki bitin makinelerimizde, aksa
jeneratorin orijinal yedek pargalari kullaniimalidir. Ori-
jinal parga kullaniimamasi durumunda olusacak arizalar
garanti kapsami digindadir.
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[ 6. Satin alinan jeneratorlerin devreye alma islemleri,
Aksa Jeneratdr Yetkili Servislerince yapilmalidir. Mus-
terinin kendisi veya baska bir servise start islemi yaptir-
masl, makinenin garanti kapsami digina ¢ikmasina sebep
olur.

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

|8. Garanti periyodu 2 yil yada 2000 saatdir (hangisi
once meydana gelirse) ve jenerator satin alindigi tarihte
baslar.

15. MUSTERININ SORUMLULUKLARI;

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

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

3. Musteri, imalat hatasi diginda ki tm bakim, ariza ve
problemlerin giderilmesindeki Ucretleri karsilayacaktir.

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

5. Satin alinan jenerator 2 ay icerisinde devreye alinma-
yacaksa, s6z konusu jeneratore ait depolama kosullar



saglanmak kaydi ile bekletiimelidir. Elinizdeki makinenin
depolama kosullart ile ilgili gerekli bilgi ve yardimi, Aksa
Jenerator Yetkili Servislerinden temin edebilirsiniz.

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

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

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

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

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

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

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

| 3. Bitln jeneratorlerimizde, sebeke alt ve Ust limitleri,
makinemizin ve misteriye ait isletmenin, saglikli ¢al--
sabilecegi degerler baz alinarak beliflenmistir. Sebeke
voltaj limitlerinin degistirilmesi musteri tarafindan isten-
mesi halinde, bu degisiklikten kaynaklanacak arizalarin
buttin sorumlulugunu, musterinin Ustlendigine dair ra-
por yazilarak bu degisiklik yapilabilir.
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Jeneratsr Grubu, 50 Hz, 400V §g 7| § 5
IR
8> ':, H 3 2 Yaglama yag ozelligi
" Standby Giig . £ E % g Q X Not; yagin viskozitedeleri Tablo 7.1. ‘den
je;z‘::?’. Mftl::‘:::iseli :‘g | >¥ a Ea ortam sicakligina gére segilmelidir.
kVA
L/sa | Litre | Litre | Litre
AC 28 27,5 X2.5G2 6,5 70 Il 8
AC 37,5 38 X3.3Gl 10,4 130 Il 8
AC 66 66 4BTAA33GI3 147 | 240 [ 165] Il
AC 110 110 6BTA5.9G5 25 240 [ 198 ] 164
AC 150 150 6BTAAS5.9G6 35 470 | 214 | 164
AC 170 170 6BTAAS5.9G7 37 470 | 214 | 164
AC 220 220 QSB7G5 51 340 | 26 19
AC 350 350 QSL9G5 63 470 | 286 | 265
AC 550 K 550 KTAI19G4 107 | 850 [ 120 | 50
AC 550 550 QSXI5G8 103 850 | 66 91
AC 700 700 VTA28G5 140 | 1000 | 170 | 83 APICH
AC 825 825 VTA28G6 164 | 1000 | 170 | 83 API Cl-4
AC 880 880 QSK23G3 161 1500 [ 120 | 103 A
AC 1100 K 1100 KTA38G 14 209 | 1500 | 350 | 135
AC 1100 1100 QST30G4 202 | 1500 | 371 | 154
AC 1250 1250 KTA38G9 225 | 1500 | 279 | 135
AC 1410 1410 KTA50G3 261 | 2000 | 415 | 177
AC 1650 1650 KTA50GS8 309 | 1900 | 420 | 204
AC 2000 2000 KTA50G23 376 11900 | 516 | 178
AC 2250 2250 QSK60G4 394 | 2000 | 500 | 280
AC 2500 2500 QSK60G8 449 [ 2200 [ N/A'| 176
AC 2750 2750 QSK60G23 493 | 2200 | 525 [378.5
AC 3000 3000 QSK78G9 528 NA | N/A'| 466

Tablo 14.1. Jeneratorlere ait yakit tanki(Agik grup), su ve yag kapasiteleri ve tam yukteki yakit sarfiyatlar

Jeneratér Grubu, 50 Hz, 400V §g xz| 8 5
£S1EE 3| 1 S
. Starldby (g E ;: § 5 Q Not; yagma 5512;3621%;r?11':bl:)gl7l ‘den
jenerat?r Giig John Deere . SR | >X = & ortam sicakligina gére segilmelidir.
Modeli Motor Modeli > @ >
KA L/sa | Litre | Litre | Litre
AD 33 33 3029DFG20 6,8 70 15,5 6
AID 44 44 3029TFG20 9.96 130 | 192 8
AID 66 66 3029HFG20 1372 | 130 | 24.1 8
AID 88 88 4045TFG20 19.93 | 240 25 12 API CH
AD 110 |10 4045HFG20-103kW | 27,6 | 240 32 |7
AD 132 132 4045HFG20-122«W | 26,7 | 380 35 17 AR
AD 170 170 6068HFG20 |55«W 34 380 | 365 | 246 API CF4
AJD 200 200 6068HFG20 184kW 41 380 [365| 32
AD 220 220 6068HFG20 4455 | 340 [ 273 ] 32
AID 275 275 6068HFG55 52.88 | 470 [312] 33

Tablo 14.2. Jeneratérlere ait yakit tank, su ve yag kapasiteleri ve tam yukteki yakit sarfiyatlan
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Jeneratér Grubu, 50 Hz, 400V §g x| 5| ¢
H E £2| % g Yagl 1l
0 v ] o B aglama yag ozelligi
. Starldby . E E = % 'z“ X Not; yagin viskozitedeleri Tablo 7.1. ‘den
jenerat(.ar Giig Hyundai ' Sk | =¥ = & ortam sicakligina gére segilmelidir.
Modeli Motor Modeli £= 0 >
(7 L/sa | Litre | Litre | Litre
AD 185 185 POB6TI-| 354 | 380 | 35.1 | 155
AD 220 220 POB6TI 43.1 380 | 46 | 155
AD 275 275 P126TI 53 470 | 51 23
AD 330 330 P126TI-Il 63.1 470 | 51 23
AD 410 410 DP126LB 76 700 | 5l A1
API CH
AD 490 485 PI58LE 89.3 | 700 | 685 | 2I
AD 510 510 DP158LC 99.6 | 700 | 90 22 API Cl-4
AD 580 580 DP158LD I15.1 | 700 | 90 22
API CF4
AD 630 630 DPI80LA 123.6 | 850 [1122] 34
AD 710 710 DP|80LB 1364 | 850 [1122] 34
AD 750 750 DP222LB 147.1 | 1000 | 134.8| 40
AD 825 825 DP222L.C 161 1000 | 134.8| 40
AD 1015 1015 DP222CC 192 | 1600 | 73 75
Tablo 14.3. Jeneratoriere ait yakit tanki(Agik grup), su ve yag kapasiteleri ve tam yukteki yakit sarfiyatlar
Jeneratér Grubu, 50 Hz, 400V i i £ E) .}3
£ eg| 2| & Vabiama vas Sacllisi
(] v Q. Gl aglama yag o6zelligi
. Starldby . o ;_d ‘% - Q. Q X Not; yagin viskozitedeleri Tablo 7.1. ‘den
jenerat?r Gug Mitsubishi ) Sk | >% 2 & ortam sicakligina gore segilmelidir.
Modeli Motor Modeli > @ >
KA L/sa | Litre | Litre | Litre
APD 1425 M 1425 SI2R-PTA 261 12000 | 335 | 180
APD 1650 M 1650 SI2R-PTAA2 317 2000 | 305 [ 180 AEI@EY
APD 1915 M 1915 SI6R-PTA 348 [ 2000 | 350 | 230
APD 2100 M 2100 SI6R-PTA2 399 12000 | 445 | 230 API Cl-4
APD 2250 M 2250 SI6R-PTAA2 404 | 2000 | 413 | 230 AP CF4
APD 2500 M 2500 SI6R2-PTAW 478 | 2000 | 442 | 290
APD 2750 M 2750 SI16R2-PTAW2-E 5254 | 2000 | 860 | 290

Tablo 14.4. Jeneratorlere ait yakit tanki(Agik grup), su ve yag kapasiteleri ve tam yukteki yakit sarfiyatlari
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Jeneratsr Grubu, 50 Hz, 400V 8¢ 7| 5
F: E ﬂ% E §. Yaglam g1 ozelligi
. Star:dby . l‘n;' E % § :‘:‘ § Not; yagma 5szozzeydae\ger?T:blog 7.1.'den
jenerat?r Giig Baudouin . SF| =¥ = & ortam sicakligina gére segilmelidir.
Modeli Motor Modeli > @ >
(R L/sa | Litre | Litre | Litre
APD 20 BD 20 4M06G2D0 4.6 60 8.6 I1.5
APD 25 BD 25 4M06G4D0 6.1 76 8.6 I'1.5
APD 35 BD 35 4AM06G6D0O 7.6 76 16 I'1.5
APD 44 BD 46 4M06G8DO 9.5 76 16 1.5
APD 55 BD 55 4M06G10D0 1191 180 129 | 92
APD 70 BD 70 4M10G2D0 15 180 17.9 13
APD 88 BD 88 4AM10G4D0 188 | 180 179 I3
APD |10 BD 110 4M10G6D0 2125 180 | 236 I3
APD 150 BD 150 6MI1GI50 302 | 271 2| 19
APD 165 BD |65 6M11G4D0 326 | 271 20 19
APD 220 BD 220 6M16G2D0 43.1 | 470 42 30
APD 275 BD 275 6M16G6D0 569 | 470 42 30
APD 350 BD 350 6M16G350 70.5 | 470 ar 30
APD 400 BD 400 6M21G400 82.1 | 470 47 40
APD 440 BD 440 6M21G440 85.5 | 470 47 40 API CH
APD 500 BD 500 6M21G500 959 | 700 47 40 AP| Cl4
APD 550 BD 550 6M21G550 109.5] 700 62 40
APD 660 BD 660 8M21G660 1242 ] 850 101 45 API CF4
APD 715 BD 715 6M33G715 1363 | 850 | 79.6 64
APD 825 BD 825 6M33G825 159.5] 1000 | 79.6 64
APD 900 BD 900 12M26G900 17371 1600 | 139 [ 14
APD 1020 BD 1020 12M26G 1000 19551 1600 [ 139 |14
APD 1100 BD 1100 12M26G1 100 207.1 | 1600 | 139 |14
APD 1250 BD 1250 12M33G1250 2362 | 1500 | 159 160
APD 1400 BD 1400 12M33G1400 2586 1900 | 159 160
APD 1500 BD 1500 12M33G1500 324 1 1900 | 159 160
APD 1650 BD 1650 12M33G1650 324 |1 1900 | 159 160
APD 1925 BD 1925 16M33G1900 3643 | 2200 | 336 |75
APD 2000 BD | 2000 | 6M33G2000 401 | 2200 | 336 175
APD 2250 BD | 2250 16M33G2250 42861 2200 | 336 |75
APD 2500 BD | 2500 20M33G2500 4664 | 2200 0 235
APD 2750 BD | 2750 12M55G2750 478 | 2200 0 380

Tablo 14.5. Jeneratorlere ait yakit tanki(Agik grup), su ve yag kapasiteleri ve tam yukteki yakit sarfiyatlari
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Jeneratér Grubu, 50 Hz, 400V §g x| 5| ¢
‘E é 'E g .E §' Yagl 1|
0 v ] o B aglama yag ozelligi
. Starldby hn D E g = % ‘z“ X Not; yagin viskozitedeleri Tablo 7.1. ‘den
jenerat(.)r Giig John Deere . G | >% a & ortam sicakligina gére segilmelidir.
Modeli Motor Modeli £ >
(7 L/sa | Litre | Litre | Litre
AVP 275 275 TAD84IGE 545 | 470 32 29
AVP 350 350 TADI34|GE 63, 700 | 44 36
AVP 385 385 TAD342GE 703 | 700 | 44 36
AVP 415 415 TADI343GE 757 | 700 | 44 36 AP|CH
AVP 450 450 TAD 1344GE 83,1 700 | 44 36
AVP 505 505 TAD|345GE 91,8 | 700 | 44 36 API Cl-4
AVP 550 550 TADI641GE 1032 | 850 60 48
API CF4
AVP 660 660 TAD642GE I16.7 | 850 60 48
AVP 720 720 TWD644GE [31.2 | 1000 [I51.1] 48
AVP 770 770 TWD | 645GE 1384 | 1000 [I51,1] 48
AVP 825 825 TWDI1744GE 160 | 1000 | I51,1'] 52

Tablo 14.6. Jeneratorlere ait yakit tanki(Agik grup), su ve yag kapasiteleri ve tam yukteki yakit sarfiyatlari
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Jeneratér Grubu, 50 Hz, 400V E Sl €= ‘5 E
F: E ﬂ% ‘g §. Yaglam g1 ozelligi
. Star:dby . l‘n;' E % § :‘:‘ § Not; yagma glszozzeydae\ger?T:blog 7.1.'den
jenerat?r Giig Periins . SF| =¥ = & ortam sicakligina gére segilmelidir.
Modeli Motor Modeli > @ >
(R L/sa | Litre | Litre | Litre
AP |5 14,5 403A-15G| 367 [ 50 6 6
AP 22 22 404A-22G| 53 38 7 10,6
AP 33 33 I 103A-33G 7,1 80 102 | 83
AP 50 50 | 103A-33TGI 10,7 80 102 | 83
AP 72 72 | 104A-44TG| 14,8 130 13 8
AP 88 88 | 104A-44TG2 18,7 | 240 13 8
AP 110 110 | 104C-44TAG2 22,6 | 240 12,6 8
AP 150 150 1 106A-70TGI 303 | 380 21 18
AP 165 165 | 06A-70TAG2 334 | 380 2| 18
AP 200 200 I 106A-70TAG3 414 | 380 21 18
AP 220 220 | 106A-70TAG4 458 | 380 21 18
AP 250 250 1206A-E70TTAG2 51 470 | 29.6 16
AP 275 275 1206A-E70TTAG3 56,9 | 470 25 16
AP 330 330 | 506A-E88TAGS 649 | 470 | 332 | 4l
AP 385 385 2206A-EI3TAG2 71 850 | 514 40
AP 400 400 2206A-EI3TAG2 71 850 | 514 40 APl CH
AP 440 440 2206A-EI3TAG3 8l 850 | 514 40 AP| Clo4
AP 450 450 2206A-EI3TAG3 8l 850 | 514 40
AP 500 500 2506A-EISTAGI 95 850 58 62 API CF4
AP 550 550 2506A-EISTAG2 100 | 850 58 62
AP 660 660 2806A-EI8TAGI 123 [ 1150 6l 62
AP 715 715 2806A-EI8TAG2 132 [ 1150 6l 62
AP 825 825 4006-23TAG 2A 161 1500 | 120 | 1134
AP 850 850 2806A-EI8TTAGS 162 | 1600 | 109.5| 68
AP 900 900 4006-23TAG3A 72 1 1500 [ 120 | 1134
AP 1000 1000 4008TAGIA 195 [ 1500 | 133 | 153
AP 1125 1125 4008 TAG2A 215 | 1500 | 133 153
AP 1250 1250 4008-30TAG3 244 | 1500 | 140 153
AP 1400 1400 4012-46TWG2A 259 | 2000 | 2458 | 177
AP 1650 1650 | 4012-46TAG2A ECM | 310 | 2000 | 1957 | 177
AP 1875 1875 | 4012-46TAG3A ECM | 370 | 2000 | 339,1 | 177
AP 2000 2000 4016-61 TRGI 384 | 2200 |703.24| 213
AP 2250 2250 4016-61 TRG2 414 | 2200 |703.24]| 213
AP 2500 2500 4016-61 TRG3 470 | 2000 |703,24] 213

Tablo 14.7. Jeneratorlere ait yakit tanki(Agik grup), su ve yag kapasiteleri ve tam ytkteki yakit sarfiyatlar
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Jeneratér Grubu, 50 Hz, 400V

Tek damarh kablo kesiti

Tek damarh kablonun
" alim tagima kapasitesi A
Standby Giig er Y L G (30°C havada) A
Jenerator Modeli CH geotazlisin
kVA A A mm?
AC 28 275 39,7 64,0 10,0
AC 375 38 548 76,0 16,0
AC 66 66 95,0 139,0 350
AC 110 110 159,0 2130 70,0
AC 150 150 2170 2640 95,0
AC |70 170 2454 3380 2 x50
AC 220 220 3175 426,0 2x70
AC 350 350 505,0 639,0 3x70
AC 550 K 550 794,0 921,0 3x 120
AC 550 550 7940 9210 3x 120
AC 700 700 1010,0 1228,0 4x 120
AC 825 825 1190,0 1535,0 5x 120
AC 880 880 12700 1535,0 5x 120
AC 1100 K 1100 1587,0 1842,0 6x 120
AC 1100 1100 1587,0 1842,0 6 x 120
AC 1250 1250 1804,2 2135,0 7x150
AC 1410 1410 2035,0 2464,0 7 x 150
AC 1650 1650 241765 2745 9x150
AC 2000 2000 2886,8 3050,0 10x150
AC 2250 2250 32480 38720 |1 x 150
AC 2500 2500 36084 3965,0 13x150
AC 2750 2750 39693 4270,0 | 4x 150
AC 3000 3000 4330, | 4575,0 15x150

Tablo 14.8. Tavsiye edilen jenerator glictine gore tek damar tipinde kablo segim tablosu
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e D o Tek damarl kablonun Tek damarh kablo kesiti
NYY
" alim tagima kapasitesi
& Tam Yiik Akaimi Cosé: 5 (YVV)
) ) StancbylCls 0,8 (30°C havada) Her bir faz igin
Jenerator Modeli
kVA A A mm?
AD 33 33 47,0 64,0 10,0
AD 44 AR 63,5 76,0 16,0
AID 66 66 953 101,0 25,0
AD 88 88 127,0 155,0 50,0
AD |10 |10 158,0 2130 70,0
AD 132 132 190,0 2640 95,0
AD 170 170 245,0 3380 2 x 50
AJID 200 200 288,0 3380 2 x 50
AD 220 220 3175 382,0 2x70
AD 275 275 3970 5280 2x95

Tablo 14.9. Tavsiye edilen jenerator glictine gére tek damar tipinde kablo se¢im tablosu

Jenerator Grubu, 50 Hz, 400V

Tek damarlh kablo kesiti

Tek damarh kablonun
" akim tagima kapasitesi A
. . Standby Giig UErm s OAI;'m' Cost: (30°C havada) Her g:’;ﬁ igin
Jenerator Modeli »

kVA A A mm?

AD 185 185 267,0 305,0 150,0
AD 220 220 3170 426,0 2x70
AD 275 275 3970 5280 2 x 95
AD 330 330 476,0 639,0 3x70
AD 410 410 592,0 7920 3 x95
AD 490 485 700,0 792,0 3x95
AD 510 510 736, 792,0 3x95
AD 580 580 8372 9210 3x 120
AD 630 630 9093 1056,0 4 x 95
AD 710 710 1024,8 1228,0 4x 120
AD 750 750 1082,5 1228,0 4 x 120
AD 825 825 1190,8 1535,0 5x 120
AD 1015 1015 1465,0 1525,0 5x150

Tablo 14.10. Tavsiye edilen jeneratdr gliciine gore tek damar tipinde kablo se¢im tablosu
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Jeneratér Grubu, 50 Hz, 400V

Tek damarh kablo kesiti

Tek damarh kablonun
" alim tagima kapasitesi A
Standby Gii¢ D VALV (B (30°C havada) Yw)
Jenerator Modeli a8 geotazlisin

kVA A A mm?
APD 425 M 1425 2057,0 2464,0 7 x 150
APD 1650 M 1650 2382,0 2816,0 8 x 150
APD 1915M 1915 2764,0 3520,0 10 x 150
APD 2100 M 2100 3031,0 35200 10 x 150
APD 2250 M 2250 3248,0 3872,0 Il x 150
APD 2500 M 2500 3608,0 42240 12 x 150
APD 2750 M 2750 39694 4576,0 13 x 150

Tablo 14.11. Tavsiye edilen jenerator glictine gore tek damar tipinde kablo segim tablosu

Jeneratér Grubu, 50 Hz, 400V

Tek damarlh kablo kesiti

Tam Yiik Akimi Cosé: :;::1‘12:::: ":::;Zi:l;:i (’:x)
T Standby Giic 0,8 ) (30°C havada) Her bir faz igin
kVA A A mm?

AVP 275 275 397,0 5280 2 x 95
AVP 350 350 505,2 639,0 3x70
AVP 385 385 5557 639,0 3x70
AVP 415 415 599,0 7920 3 x95
AVP 450 450 649,5 7920 3 x95
AVP 505 505 729,0 792,0 3x95
AVP 550 550 794,0 921,0 3 x120
AVP 660 660 952,6 1335,0 5x120
AVP 720 720 1039,2 1335,0 5x120
AVP 770 770 I111,0 15350 5x 120
AVP 825 825 1190,0 1535,0 5x 120

Tablo 14.12. Tavsiye edilen jenerator glictine gore tek damar tipinde kablo segim tablosu
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Jeneratér Grubu, 50 Hz, 400V ek damarh kablonun Tek dama;;llYl;ablo Kesiti
alam tagima kapasitesi
Jeneratér Model Standby Gilg paniilic (’)'\";""' Costy (303c hava:a) Her g:’f:i i
kVA A A mm?
APD 20 BD 20 289 33,0 4,0
APD 25 BD 25 36, | 42,0 6,0
APD 35 BD 35 50,5 57,0 10,0
APD 44 BD 44 63,5 76,0 16,0
APD 55 BD 55 794 101,0 25,0
APD 70 BD 70 101,0 1230 350
APD 88 BD 88 127,0 155,0 50,0
APD |10 BD 110 158,8 228,0 95,0
APD 150 BD 150 2165 228,0 95,0
APD 165 BD |65 2382 267,0 120,0
APD 220 BD 220 3175 3820 2x70
APD 275 BD 275 3969 456,0 2x95
APD 350 BD 350 505,2 13350 5x120
APD 400 BD 400 5774 13350 5x120
APD 440 BD 440 635, 1335,0 5x120
APD 500 BD 500 7217 1335,0 5x120
APD 550 BD 550 7939 13350 5x120
APD 660 BD 660 952,6 1335,0 5x120
APD 715 BD 715 1032,0 1335,0 5x120
APD 825 BD 825 1190,8 1335,0 5x 120
APD 900 BD 900 1299,0 1335,0 5x120
APD 1020 BD 1020 1472,2 1525,0 5x150
APD 100 BD 1100 1587,7 1735,0 5x185
APD 1250 BD 1250 1804,2 21350 7x150
APD 1400 BD 1400 2020,7 21350 7x150
APD 1500 BD 1500 2165, 2420,0 8x150
APD 1650 BD 1650 2381,6 24290 7x185
APD 1925 BD 1925 27785 3050,0 10x150
APD 2000 BD 2000 2886,8 3050,0 10x150
APD 2250 BD 2250 3247,6 33550 I Ix150
APD 2500 BD 2500 36084 39650 13x150
APD 2750 BD 2750 39694 4270,0 14x150

Tablo 14.13. Tavsiye edilen jenerator gliciine gore tek damar tipinde kablo se¢im tablosu
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Jeneratér Grubu, 50 Hz, 400V L.
Tek damarh kablonun UL dama;;llYl;ablo Ledid
" alim tagima kapasitesi
& Tam Yiik Akaimi Cosé: 5 (YVV)
Jenerator Modeli R 0,8 (30°C havada) Her bir faz icin
kVA A A mm?
AP |5 14,5 20,9 37,0 4,0
AP 22 22 318 47,0 6,0
AP 33 33 47,6 64,0 10,0
AP 50 50 722 84,0 16,0
AP 72 72 103,9 139,0 350
AP 88 88 127,0 169,0 50,0
AP 110 110 158,8 213,0 70,0
AP 150 150 2165 278,0 2x35
AP 165 165 2382 3380 2x50
AP 200 200 2887 426,0 2x70
AP 220 220 3175 426,0 2x70
AP 250 250 360,8 3820 2x70
AP 275 275 3969 528,0 2x95
AP 330 330 4763 639,0 3x70
AP 385 385 5557 639,0 3x70
AP 400 400 5774 639,0 3x70
AP 440 440 635, 1 792,0 3x95
AP 450 450 649,5 792,0 3x95
AP 500 500 7217 7920 3x95
AP 550 550 7939 9210 3x120
AP 660 660 952,6 1842,0 4x120
AP 715 715 1032,0 1842,0 4x 120
AP 825 825 1190,8 1535,0 5x120
AP 850 850 1226,9 1335,0 5x120
AP 900 900 1299,0 15350 5x120
AP 1000 1000 14434 1535,0 5x120
AP 1125 1125 1623,8 1842,0 6x120
AP 1250 1250 1804,2 2149,0 7x120
AP 1400 1400 2020,7 2464,0 7x150
AP 1650 1650 2381,6 2816,0 8x150
AP 875 1875 27063 3168,0 9x150
AP 2000 2000 2886,8 3050,0 10x150
AP 2250 2250 32476 33550 | I1x150
AP 2500 2500 36084 42240 12x150

Tablo 14.14. Tavsiye edilen jeneratdr gliciine gore tek damar tipinde kablo seg¢im tablosu
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DIESEL GENERATOR SETS

INSTALLATION RECOMMENDATIONS

AND OPERATIONS MANUAL

HEAD OFFICE
AKSA JENERATOR SAN.AS.
Riizgaribahge Mah. Ozalp Cikmazi No: 10
34805, Kavacik - Beykoz / ISTANBUL
T:+90 216444 4 630
aksa@aksa.com.tr

AUTHORIZED SERVICE
AKSA SERVICE & SPARE PARTS
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T: 444 4 630
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DEAR AKSA GENERATOR SET USERS

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

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

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

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

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

diagrams are also available outlining your generator set.

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

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

without prior notice
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. INTRODUCTION

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

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

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

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

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

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

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

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

AKSA JENERATER SANAYI A5 i
izgariahge Mk zlp Gkmaz: No:10 Kavac - Bepkz  istanbul  Trkiye
7 &0

124 Gon Merkezi: 444 6301 Call Center: +80 212 44 4
2 N Emit ssa@absncomt - wwaksacono

& (€

T51508528-4  TS1S08528-5 TSIS08528-13
15090001 1S014001 1S045001 IS050001

ETK-025-15

Figure I. Aksa Generator Set Dataplate

2. GENERAL SAFETY PRECAUTIONS

2.1. General

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

tor set should only be operated by personnel who are
authorized and trained.

WARNING

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

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

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

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

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

2.2. Installation, Handling and Towing

This manual covers procedures for installation, han-
dling and towing of generator sets. That chapter should
be read before installing, moving and lifting the genera-
tor set or towing a mobile set. The following safety
precautions should be noted:

WARNING

| Make electrical connections in compliance with rel-
evant Electrical Codes, Standards or other require-
ments. This includes requirements for grounding and
ground/earth faults.

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

I Engine exhaust emissions are hazardous to personnel.
The engine exhaust for all indoor generator 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 re-
quirements. Ensure that fumes from the
exhaust outlet will not be a hazard.

! Never lift the generator set by attaching to the engine
or alternator lifting lugs, instead use the lifting points on
the base frame or canopy.

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




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

I When mobile generator set, observe all Codes,
Standards or other regulations and traffic laws.These
include those regulations specifying required equip-
ment and maximum and minimum speeds.

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

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

2.3. Fire and Explosion

Fuel and fumes associated with generator sets can
be flammable and potentially explosive. Proper care
in handling these materials can dramatically limit the
risk of fire or explosion. However, safety dictates that
fully charged BC and ABC fire extinguishers are kept
on hand.

Personnel must know how to operate them.

WARNING

I Ensure that the generator set room is

properly ventilated.

| Keep the room, the floor and the gen-

erator set clean. When spills of fuel, oil,

battery electrolyte or coolant occur, they should be
cleaned up immediately.

I Never store flammable liquids near the engine.

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

I Turmn off or disconnect the power to the battery
charger before making or breaking connections with
the battery.

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

I Avoid refilling the fuel tank while the engine is run-
ning.

! Do not attempt to operate the generator set with
any known leaks in the fuel system.

2.4. Mechanical

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

WARNING

! Do not attempt to operate

the generator set with the safe- -
ty guards removed. While the x
generator set is running do not

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

| Keep hands, arms, long hair, loose clothing and jewel-
ers away from pulleys, belts and other moving parts.

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

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

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

! Wear protective clothing includ-
ing gloves and hat when working
around the generator set.

! 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

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

WARNING

I Do not swallow or allow skin contact with fuel, oil,
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 fuel or lube oil.

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

2.6. Noise

Generator sets that are not equipped
with sound attenuating enclosures
can produce noise levels in excess of
105 dB(A). Prolonged exposure to
noise levels above 85 dB(A) is haz-
ardous to hearing.




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

2.7. Electrical

Safe and efficient operation of electrical equipment
can be achieved only if the equipments is correctly in-
stalled, operated and maintained.

WARNING

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

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

! The generator set should be shutdown with the bat-
tery negative (-) terminal disconnected prior to at-
tempting to connect or disconnect load connections.

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

! Do not touch electrically

energized parts of the generator set and/or intercon-
necting cables or conductors with any [ o
part of the body or with any non in-
sulated conductive object.

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

I Connect the generator set only to loads and/ or elec-
trical systems that are compatible with its electrical
characteristics and that are within its rated capacity.
| Keep all electrical equipment clean and dry. Replace
any wiring where the insulation is cracked, cut, abrad-
ed or otherwise degraded. Replace terminals that are
worn, discolored or corroded. Keep terminals clean
and tight.

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

2.8. First Aid for Electric Shock
WARNING

! Do not touch the victim's skin with bare hands un-
til the source of electricity has been
turned off.

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

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

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

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

Open the airway

Tilt the victim’s head back and lift the chin upwards.
Remove objects from the mouth or throat (including
false teeth, tobacco or chewing gum).

Breathing

Check that the victim is

breathing by looking, listening and
feeling for the breath.

Circulation
Check for pulse in the victim’s neck.

If no breathing but pulse is present

* Pinch the victim’s nose firmly.

» Take a deep breath and seal your
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 retum quickly and

continue.

* Check for pulse after every |0 breaths.

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

If no breathing and no pulse

* Call or telephone for medical help.

» Give two breaths and start chest compression as
follows:

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

* Place other hand on top and interlock fingers.

» Keeping arms straight, press down 4-5 cm at a rate
of 15 times per minute.

* Repeat cycle (2 breaths and 15
compressions) until medical helps
takes over.

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

* When breathing restarts, place the victim into the
recovery position described below.




Recovery position

* Turn the victim onto the side.

* Keep the head tilted with the jaw forward to main-
tain the open airway.

» Make sure the victim cannot roll forwards or back-
wards.

* Check for breathing and pulse regu-

larly. If either stops, proceed as above.

WARNING
!' Do not give liquids until victim is conscious

3. INSTALLATION, HANDLING AND STORAGE
3.1. General

Once the size of the generator set and any associated
control systems or switchgear have been established,
plans for installation can be prepared. This section dis-
cusses factors important in effective and safe installa-
tion of the generator set.

3.2. Canopies

Installation and handling is simplified when the genera-
tor set has been equipped with a canopy. The canopy
also gives protection from the elements and protec-
tion from unauthorized access.

3.3. Moving the Generator Set

The generator set base frame is specifically designed
for ease of moving the set. Improper handling can se-
riously damage components. Using for a forklift, the
generator set can be lifted or carefully pushed/pulled
by the base frame directly with fork.

Figure 3.1. Lifting generator set by using a winch

WARNING

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

I Always use wood between forks and the base frame
to spread the load and prevent damage.

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

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

I'lf the generator set is going to be lifted, it should be
lifted by the lifting points fitted on canopied
sets and most open sets.

3.4. Location

In order to start to consider the possible layouts for
a site, the following criteria must first be determined:

- The total area available and any restrictions within
that area (i.e. buried or overhead services).

- The access to the site, initially for delivery and installa-
tion purposes, but afterwards for the deliveries of fuel
and servicing vehicles, etc.

- Ground condition, is it level or sloping?

- Any noise constraints. (i.e. the location of offices or
residential property).

- A forced ventilation system is required for the equip-
ment, which draws sufficient cooling and aspiration air
into the room at the back of the alternator and dis-
charges the air from in front of the engine. Dependent
upon the layout of the building, it may be necessary
to install additional ductwork to achieve the airflow
required.

- 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 contami-
nants.

- Protection from impact from falling objects such as
trees or poles, or from motor vehicles or lift trucks.

- Clearance around the generator set for cooling and
access for service: at least | meter around the set and
at least 2 meters headroom above the set.

- Access to move the entire generator set into the
room. Air inlet and outlet vents can often be made
removable to provide an access point.

- Limited access to unauthorized personnel.

- If it is necessary to locate the generator set outside of
the building, the generator set should be enclosed in a
canopy. A canopy is also useful for temporary installa-
tions insider or outside the building.

- Check the condition of the internal grounding

- Install the grounding bar to the nearest point on the
generator, propagation resistance (max. k)

Measure the contact voltage of 25 V, 30 mA residual-
current should not be higher.

3.5. Enclosure Generator set Location

Select a position for the enclosure generator that the
following conditions are met

* Do not install generator where exhaust gas could
accumulate and enter inside or be drawn into a po-



tentially occupied building. Ensure exhaust gas is kept
away from any windows, doors, ventilation intakes or
other openings that can allow exhaust gas to collect in
a confined area.

* The positioning of the enclosured generator should
be such that generator exhaust and cooling air flows
do not create a nuisance or potential source of danger
to personnel or buildings etc.

*Prevailing winds and air currents should be taken into
consideration when positioning generator.

*Place the unit in a prepared location that is flat and
has provisions for water drainage.

eInstall the unit in a location where sump pump dis-
charge, rain gutter down spouts, roof run-off, land-
scape irrigation or water sprinklers will not flood the
unit or spray the enclosure and enter any air inlet our
outlet openings.

* Protection from the elements such as rain, snow,
sleet, wind driven precipitation, flood water, direct sun-
light, 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,
* Protection from impact from falling objects such as
trees or poles or from motor vehicles or lift trucks.

* Install the unit where the location of any services
such as phone, electrical, fuel, air conditioning, irriga-
tion, including covered, concealed and underground
services will not be affected or obstructed.

* Install the unit where air inlet and outlet openings
will not become obstructed by leaves, grass, snow, etc.
If prevailing winds will cause blowing or drifting, you
may need to construct a windbreak to protect the unit,
* The ground must be dry, level and firm enough to
support the weight of the enclosure without any sink-
ing with time. A prepared concrete platform with a
smooth surface is necessary to accommodate the gen-
erator set. Allowance for cable runs and if necessary,
fuel pipes from a bulk tank must be made into the
concrete slab. Check which side of the set fuel lines
and cables originate from.

* There must be adequate access for installation and
commissioning of the generator. Also allowance must
be made for maintenance.

* Inspection of exhaust system for leaks and damage
and that no materials or debris can come into contact
with the hot exhaust system,

* Inspection of exhaust pipe exit for obstruction.

* There should be enough space around the generator
for regular cleaning and maintenance ,and allow the
canopy doors full open.

* Do not install the generator closer |,5m from any
combustibles or structures with combustible walls

* The enclosure protection class is IP 23 specifications.
» All non-current carrying metalwork associated with
the equipment must be bonded to a suitable earth
connection.

* Select a position for the enclosured generator which
is as close as possible to the load.

3.6. Base and Foundation

Note: Special foundation is unnecessary. A level and
sufficiently strong concrete floor is adequate.

The responsibility for the foundation (including seismic
considerations) should be placed with a civil or struc-
tural engineer specializing in this type of work.

Major functions of a foundation are to

- Support the total weight of the generator set.

- Isolate generator set vibration from surrounding
structures.

To support the structural design, the civil engineer will
need the following details:

- the plant's operating temperatures

- the overall dimensions of the proposed foundation
mass.

- the mounting and fixing arrangements of the genera-
tor bed-frame.

Concrete Plate

The foundation will require at least seven days be-
tween pouring the concrete and mounting the genera-
tor set to cure. It is also essential that the foundation
should be level, preferably within + 0,5° of any hori-
zontal plane and should rest on undisturbed soil.

A reinforced concrete plate provides a rigid support to
prevent deflection and vibration. Typically the founda-
tion should be 150 mm to 200 mm ( 6 to 8 inches)
deep and its length and wideness should be 150 mm
more than generator set. The ground or floor below
the concrete plate should be properly prepared and
should be structurally suited to carry the weight of the
concrete plate and the generator set. (If the generator
set is to be installed above the ground floor the build-
ing structure must be able to support the weight of
the generator set, fuel storage and accessories). If the
floor may be wet from time to time such as in a boiler
room, the Plate should be raised above the floor. This
will provide a dry footing for the generator set and for
those who connect service or operate it. It will also
minimize corrosive action on the base-frame. Because
of that concrete plate should be at least | 50mm above
the floor.The soil depth between concrete Plate and
floor should be at least 200 mm .



fm

itili NN AN N ANV

150 FERROCONCRETE PLATE

a |

The following formula may be used to calculate the
minimum foundation depth:

t = thickness of foundation in m (feet)

k = net weight of set in kg (Ibs)

d = density of concrete (take 2322 kg/m3') 145Ib/ ft3
w = width of foundation in (m) (feet)

| = length of foundation in (m) (feet)

The foundation strength may still vary depending on
the safe bearing capacity of supporting materials and
the soil bearing load of the installation site, therefore
reinforced gauge steel wire mesh or reinforcing bars or
equivalent may be required to be used. A poor foun-
dation may result in unnecessary vibration of the plant.

Soil Bearing Load

The total weight of the generator set,coolant,fuel,and
foundation usually results in a soil bearing load (SBL)
of less than 2000 Ibs/ft2 (9800 kg/m2 )psi (96kPa).Al-
though this is with in the load bearing capacity of most
soils , always find out the allowable SBL.

Calculation

W: Total weight of the Gen.Set. (Including coolant oil,
fuel etc.) I n Ibs (kg)

w: Width of the concrete plate in feet (meters)

| = Length of the concrete plate in feet (meters)

SBL W (psi)
= e si
144 x w x| P
W
SBL =~ (kg/m?2)
w x|

Sample Calculation

400 kVa Gen.Set, total weight; 4500 kg (wet weight,
coolant, oil etc.). Concrete plate length is 4 m width is
[,5 m and height is 0,35 m.

Weight of the concrete plate : 2322 x4x|,5x035=4876 kg
W= 4500 + 4876 = 9376 kg
9376

SBL = ol (kg/m2) ; SBL= 1562 kg/m2
1,5 x 4

Vibration Isolation

Each generator set is build as a single module with
the engine and alternator coupled together through
a coupling chamber with resilient mounting to form
one unit of immense strength and rigidity. This pro-
vides both accuracy of alignment between the engine
and alternator and damping of engine vibration. Thus
heavy concrete foundations normally used to absorb
engine vibration are not necessary and all the genera-
tor requires is a level concrete floor that will take the
distributed weight of the unit.

Not: AVM's (anti vibration mountings) are between
the base frame and engine and alternator, please
consult the Aksa service if you want to use additional
AVM's under the base frame.

Connections

All piping and electrical connections should be flexible
to prevent damage by movement of the plant.

Fuel and water lines, exhaust pipes and conduit can
transmit vibrations at long distances

3.7. Room Design Guidance Notes

3.7.1. Room size allowance

The dimensions as indicated A & B allow for good
maintenance /escape access around the

generator. Ideally you should allow a minimum dis-
tance of | metre from any wall, tank or panel

within the room.



3.7.2. Inlet and outlet attenuators with weather lou-
vers

The inlet and outlet attenuators should be installed
within a wooden frame and are based on 100 mm. Air-
ways with 200 mm. Acoustic modules. The attenuators
should be fitted with weather louvers with a minimum
50 % free area, good airflow profile and afford low
restriction airflow access.

The weather louvers should have bird/vermin mesh
screens fitted on the inside, but these screens must
not impede the free flow of cooling and aspiration air.
The outlet attenuator should be connected to the ra-
diator ducting flange with a heat and oil resistant flex-
ible connection

3.7.3. 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 generator 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.

3.7.4. Exhaust systems

The exhaust systems shown on the layout drawings
are supported from the ceiling. Should the building
construction be such that the roof supports were
unable to support the exhaust system, a floor stand-
ing steel exhaust stand will be needed. Exhaust pipes
should terminate at least 2-3 m above floor level to
make it reasonable safe for anyone passing or acciden-
tally touching. It is recommended that stainless steel
bellows be fitted to the engine exhaust manifold fol-
lowed by rigid pipe work to the silencer. It is good
installation practice for the exhaust system within the
generator room to be insulated with high density, high
temperature mineral insulation covered by an alumini-
um over clad. This reduced the possibility of operator
burn injury and reduces the heat being radiated to the
operating generator room.

3.7.5. Cooling and Ventilation

The engine, alternator and exhaust piping radiate heat
which can result in a temperature high enough to ad-
versely affect the performance of the generator set. It
is therefore important that adequate ventilation is pro-
vided to keep the engine and alternator cool. Proper
air flow, as shown in Figure 3.5. 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 3.2. Directing the air thrown from the radiator
with deviating wings
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Figure 3.3. Weak ventilation

The air inlet and outlet openings should be large
enough to ensure free flow of air into and out of the
room. As rough guide the openings should each be at
least 1,5 times the area of the radiator core.
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Figure 3.4. Air Inlet and Outlet Area

Both the inlet and outlet openings should have lou-
vers for weather protection. These may be fixed but
preferably should be movable in cold climates so that
while the generator set is not operating the louvers
can be closed. This will allow the room to be kept
warm which will assist starting and load acceptance.
For automatic starting generator sets. If the louvers are
movable they must be automatically operated. They
should be programmed to open immediately upon
starting the engine.
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Figure 3.5. Air ventilation

3.7.6. Cable systems

The layout drawings assumes that the change — over,
switch-gear is external to the generator room and lo-
cated in the power distribution room. Specific project
requirements can affect this layout.

The power output cables from the generator output
breaker to the distribution panel must be of a flexible
construction.

The flexible power cables as installed should be laid
up in trefoil, placed on support trays/ladder rack in the
trench with the recommended inter-spacing and seg-
regated from the system control cables.

The cables should be correctly supported and rated
for the installation/ambient conditions.

The flexible single core power cables when entering
any panel must pass through a non-ferrous gland plate.

3.7.7. Change — over panels

Should the change-over panel with in the generator
room.

For change—over cubicles up to 600 Amp. rating the
wall mounting panel of maximum depth 370mm. can
be mounted directly above the cable trench in the side
access area without causing too many problems.

For change-over cubicles from 600 Amp. and above
a floor standing panel is used which needs additional
space to allocated. A minimum of 800 mm. for rear
access should be allowed.

3.7.8. Generator Sets.

Up to 800 kVA generators include base fuel tanks. Free
standing tanks can be provide but additional room
space will be required.

Canvas ducting between the radiator and ductwork or
attenuator should be a minimum of 300 mm.

3.7.9. Doors

Doors should always open outwards. Make allowance
for the generator to be moved into the room by using
double doors at the attenuator space.



OPEN TYPE GEN SET INSTALLATION (FOUNDATION SHOULD BE DETERMINED ACCORDING TO GROUND FLOOR)
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Figure 3.6. Generator set room



Generator Sets, 50 Hz, 400 V Radiator Hot Air *'g’:o'“r’s
Room Dimension | Outlet Openings | Air Inlet .
Dimensions m Louvers Openings Ds'ir:::- Exhousc
Cummins Standby m m Total m?
Engine Model Slcce Pl?y:r A 3 @ Ar:;a Diam- P
Length | Width | Height Length | Wide | Height D E K L M | eter m
inch

X25G2 AC 28 275 1.8 0,95 1,2 28 | 30 22 07 |07 | 04 05 15120 25 1,90
X33Gl AC 375 38 1,8 | 095 12 | 28 |30 22 07 | 07 | 04 05 15120 25 1,90
4BTAA33GI3 AC 66 66 2,15 105 | 1,52 | 35 | 30 25 07 |1 07| 07 05 15| 20 3 2,00
6BTAS5.9G5 AC 110 110 22 105 | 1,63 | 40 | 3,0 25 1,0 1,11 05 Il 15122 3 2,00
6BTAAS5.9G6 AC 150 150 2,75 1,3 182 45 | 35 25 1,0 131 06 12 18 | 24 3 2,20
6BTAAS5.9G7 AC 170 170 2,75 1,3 182 | 45 | 35 25 1,0 131 06 12 1.8 | 24 3 2,20
QSB7G5 AC 220 220 23 1 I8 | 45 | 35| 30 12 ] 10| 05 1,2 1,8 |25 3 2,50
QSL9GS AC 350 350 29 1,3 1941 50 | 35 30 1,2 13105 1.6 1.8 125 4 2,50
KTAI9G4 AC 550 K 550 338 1,55 2,1 55 |35 33 1,7 1,6 | 05 28 20 | 26 8 2,50
QSXI15G8 AC 550 550 338 | 155 | 21 55 [35] 33 17 ] 1.6 ] 05 28 20 | 26 8 2,50
VTA28G5 AC 700 700 38l 1,55 1227 | 60 | 35| 35 15 115107 23 20 | 26 | 2x6 | 260
VTA28G6 AC 825 825 3.8l 1,55 | 227 | 60 | 35 35 1.5 15107 23 20 | 26 2x6 | 2,60
QSK23G3 AC 880 880 4 1,71 1226 | 65 | 40 35 19 120 | 03 38 24 | 27 8 2,70
KTA38G 14 AC 100 K 1100 44 1,78 1 237 | 70 | 45 4,0 2,1 20 | 03 42 25 | 30 2x6 | 3,10
QST30G4 AC 1100 1100 398 | 197 | 238 | 70 [ 45| 40 23 | 20 | 03 45 27 |30 ] 2x6 | 3,10
KTA38G9 AC 1250 1250 75 23 |2508] 109 | 48 42 2,1 20 | 03 53 28 | 19 | 2xI50 | 3,11
KTA50G3 AC 1410 1410 4,94 2,1 24 80 | 45 4,0 23 21 | 03 4,8 27 | 30 2x8 3,10
KTA50GS8 AC 1650 1675 545 | 195|245 | 80 [ 45| 40 23 | 23| 02 50 27 |35 ] 2x8 | 3,60
KTA50G23 AC 2000 2000 545 | 195 | 26 | 80 [ 45| 40 23 | 23 | 02 53 27 |35 ] 2x8 | 3,60
QSK60G4 AC 2250 2250 565 | 248 3,1 90 | 50 50 29 129 | 02 85 3,1 1 40 | 2xI0 | 4,00
QSK60G8 AC 2500 2500 9 28 |3457] 128 | 58 51 27 | 26|03 9.0 1141 1.9 | 2x260 | 4,06
QSK60G23 AC 2750 2750 9 28 [3457| 128 | 58 | 5. 27 | 26 | 03 9.0 1141 1.9 | 2x260 | 406
QSK78G9 AC 3000 3000 I 28 |3888] 153 | 58 4,1 27 [ 35102 10,0 11,41 1.9 | 2x300 | 4,49

Table 3.1. Aksa open type 50 Hz Cummins diesel gen-sets dimensions, room sizes, air inlet and outlet openings
dimensions and exhaust pipe dimensions (look figure 3.6. gen-set room) . Without acoustic treatment. Single sets.
*Genset and floor at the same level.



#] ),
Generator Sets, 60 Hz, 480 V Radiator Hot Air Rooms
. . B . Door
Room Dimension | Outlet Openings | Air Inlet .
. . " Dimen- Exhaust
Dimensions m Louvers Openings
A Standby m m Total 2
Cummins m
. Model Power Area .
Engine Model KA A 5 @ —_— Diam- P
Length | Width | Height Length | Wide | Height D E K L M | eter m
inch

6BTAAS5,9G6 ACI69-6 169 275 1.3 1,82 1 45 | 35 25 095 | 125] 06 1,2 18] 24 3 22
NT855-Gé AC363-6 363 323 | 116 2 5 33| 32 125 | 1,9 | 045 3 15125 6 25
QSL9-G5 AC394-6 394 29 1,3 1,94 5 35 3 12 | 13105 1,6 1.8 | 25 4 25
NTA855-G3 AC444-6 A 3,15 1,55 | 2,07 5 35 33 1251 1,55 ] 05 1,9 2 26 6 25
QSX15-Gé AC500-6 500 338 1,55 2,1 55 | 35 33 17 1,6 | 045 34 2 26 8 25
KTAI19-G4 AC620-6 620 334 | 155 | 22 | 55 [35] 34 1,5 | 1.5 ] 065 3 2 |26 6 25
QSXI15-G9 AC625-6 625 338 1,55 2,1 55 | 35 33 1.7 1,6 | 045 28 2 26 8 25
QSX15-G9 AC626-6 626 338 1,55 2,1 55 | 35 33 1,7 1,6 1045 28 2 26 8 25
VTA28-G5 AC750-6 750 381 I55 | 227 6 35 35 1.5 1.5 1065 225 2 26 2x6 2,6
QSK23-G3 ACI013-6 1013 4 171 | 226 | 65 4 35 1.9 2 025 38 24 | 27 8 2,7
QSK23-G3 ACI025-6 1025 4 171 | 226 | 65 4 35 1.9 2 1025 38 24| 27 8 2,7
QST30-G3 ACI 150-6 1150 44 1,78 | 235 7 4,5 4 2,1 2 03 42 25 3 2x6 3,1
QST30-G3 ACII51-6 1151 44 1,78 | 235 7 4,5 4 2,1 2 03 42 25 3 2x6 3,1
QST30-G4 ACI1269-6 1269 3,98 197 | 238 7 4,5 4 2,25 2 03 45 2,7 3 2x6 3,1
QST30-G4 ACI270-6 1270 398 | 197 | 238 7 45 4 225 2 | 03 45 27| 3 2x6 31
KTA50-G3 ACI575-6 1575 4,95 2,1 247 8 4,5 4 23 2,1 [ 025 4.8 2,7 3 2x8 3,1
KTA50-G3 ACI1594-6 1594 4,94 2,1 24 8 4,5 4 23 2,1 [ 025 48 2,7 3 2x8 3,1
KTA50-G9 ACI913-6 1913 55 2,15 2,6 8 4,5 4 26 (25103 85 27 | 34 2x8 35
KTAS50-G9 ACI894-6 1894 565 | 215 | 26 8 45 4 26 |25 ] 03 85 27 |34 2x8 35
QSK60-G6-7 AC2500-6 2500 6,0 25 322 9 5 5 3 33 | 03 12 31 4 2x12 4

Table 3.2. Aksa open type 60 Hz Cummins diesel gen-sets dimensions, room sizes, air inlet and outlet openings
dimensions and exhaust pipe dimensions. (look figure 3.6. gen-set room) Without acoustic treatment. Single sets.



Radiator Hot Air *Room’s
Generator Sets, 50 Hz, 400 v Room Dimension | Outlet Openings| Air Inlet | Door Di-
" " N . Exhaust
Dimensions m Louvers Openings | mensions
Standby m m Total m?
John Deere M | P A =
Engine Model (it ower . ) A B c ria Bl P
kVA [Length |Width [Height e | e e D E K m L M .eter m
inch
3029DFG20 AD 33 33 1,5 109 | 1,28 | 280 | 3,00 | 250 | 0,70 | 0,70 | 045 050 1,50 200 |2 1/2] 190
3029TFG20 AD 44 45 24 10l 139 | 411 |3,10] 239 070 | 070 | 0,40 0,60 1,52] 195 | 66 | 199
3029HFG20 AID 66 66 ] 10l 139 | 411|310 239 090 | 1,00 | 042 1,20 1,52 195 | 66 | 199
4045TFG20 AD 88 88 3,1 [l 1,76 | 502 | 320 | 272 | 090 | 1,00 | 0,42 1,20 151 195 76 | 236
4045HFG20-103kW | AD 110 110 31 [,I1 1,76 | 502 | 320 | 272 | 090 | 1,00 | 0,42 1,20 IS 195 | 116 | 236
4045HFG20-122kW | AID 132 132 ERl 122 | 1,95 | 544 | 330|306 | 050 | 1,00 | 0,50 1,20 1,551 195 | 16 |255
6068HFG20 155«W | AJD 170 170 34 1,22 1,95 | 544 | 330 | 306 | 1,00 | 1,00 | 0,52 1,25 155 195 | 116 | 255
6068HFG20 184kW | AJD 200 200 34 1,22 1,95 | 544 | 330 [ 306 | 1,00 | 1,00 | 0.52 1,25 155 195 | 116 | 255
6068HFG20 AD 220 220 34 1,22 1,95 | 544 | 330 [ 306 | 1,00 | 1,00 | 052 1,25 155 195 | 116 |255
6068HFG55 AD 275 275 275 | 130 | 1,73 | 450 | 350 | 250 | 1,15 | 135|045 1,55 190 | 220 4 |210

Table 3.3. Aksa open type 50 Hz John Deere diesel gen-sets dimensions, room sizes, air inlet and outlet openings
dimensions and exhaust pipe dimensions (look figure 3.6. gen-set room). Without acoustic treatment. Single sets.

Radiator Hot Air *Room’s
G tor Sets, 60 Hz, 480 V q

U = Room Dimension | Outlet Openings| Air Inlet | Door Di-
- - q q Exhaust

Dimensions m Louvers Openings | mensions

Standby m m Total m?
John Deere
Engine Model Model Power A - c Area Diam- .
. . 2
kVA  [Length Width | Height ncrin|| v | D E K m L M .eter m
inch

3029DF129 AD 35-6 35 1,5 09 128 | 28 3 25| 07 | 07 | 045 05 1,5 2 [212]19
3029TFI129 AD 49-6 49 1,78 |1 095 | 1,23 3 3 25| 07 | 07 | 048 05 1,5 2 3 1.9
4045TF120 AID 86-6 86 2,15 | 105 | 1,52 4 3 25 ] 08 10 | 05 08 1,5 2 3 1.9
4045TF220 AJD 96-6 96 2,15 | 1,05 | 152 4 3 25 ] 08 10 | 05 08 1,5 2 3 2
4045HF 120 AD 120-6 120 2,15 | 105 | 1,52 4 3 25 | 08 10 | 05 08 1,5 2 4 2
4045HF 120 AD 121-6 121 2,15 | 105 | 1,52 4 3 25 | 08 10 | 05 08 1,5 2 4 2
6068TF220 AD 156-6 156 23 1,08 | 1,62 4 3 25 ] 08 I 1058 08 151 22 4 2
6068TF220 AD 158-6 158 23 1,08 | 1,62 4 3 25| 08 I 1058 08 151 22 4 2
6068HF120 AD 185-6 185 24 1,08 | 1,66 4 3 25 | | 06 | 151 22 4 2
6068HF120 AD 221-6 221 24 1,08 | 1,66 4 3 25 | | 06 | 151 22 4 2
6068HF120 AD 228-6 228 24 ILI5 | 1,55 4 3 25 | I 1052 1,25 151 22 4 2
6068HFG55 AJD285-6 285 2,75 1.3 1,73 1 45 | 35 | 25 | 1LI5 ] 1,35 045 1,55 191 22 4 2,1

Table 3.4. Aksa open type 60 Hz John Deere diesel gen-sets dimensions, room sizes, air inlet and outlet openings
dimensions and exhaust pipe dimensions. (look figure 3.6. gen-set room) Without acoustic treatment. Single sets.



dimensions (look figure 3.6. gen-set room) . Without acoustic treatment. Single sets.

A q *Room’s
Generator Sets, 50 Hz, 400 V Radiator Hot Air D
Room Dimension | Outlet Openings| Air Inlet Joor
. . q Dimen- | Exhaust
Dimensions m Louvers Openings .
sions
A Standby m m Total 2

Hyundai m

q Model Power Area

Engine Model 2 Diam-
KVA | ength [Width [Heighe AL D | E| K m L |M|[eter|P
engtl i eigl inch | m

PO86TI-1 AD 185 185 19541 121711942 33 | 33 30 1,0 2105 1,5 16 |19 82 |254

PO86TI AD 220 220 244 [ 105 [ 169 | 45 | 33| 25 10 [ 12] 05 12 15 122] 3 ]200

P126TI AD 275 275 288 13 1,79 | 55 | 33 25 Il 2105 1.4 15|22 3 220
P126TI-Il AD 330 330 2,88 13 1,79 1 55 | 33 25 Il 2] 05 1,4 15122 3 2,20
DPI126LB AD 410 410 297 | 155 1,9 55 | 35 30 Il 12106 1,3 20 | 25 3 2,50
PI58LE AD 490 485 29 | 155|206 | 55 |35] 33 14 [ 15] 05 2, 20 | 26 | 23 | 260
DP158LC AD 510 510 29 1,55 | 206 | 55 [ 3.5 33 |4 1,51 05 2,1 20 | 26 | 233 | 260
DPI58LD AD 580 580 302 | 155 ] 206 55 [ 35 33 1,4 1,51 05 2,1 20 | 26 | 23 | 260
DPI80LA AD 630 630 321 [ 155|206 | 58 |35 33 15 [ 15] 05 23 20 | 26 | 23 | 260
DPI80LB AD 710 710 321 [ 155|206 | 58 [35] 33 15 [ 15] 05 23 20 | 26 | 23 [260
DP222LB AD 750 750 347 | 155 ] 23 | 60 | 35| 35 17 1 18] 04 30 20 |30 | 23 [280
DP222L.C AD 825 825 347 | 155 | 23 60 [ 35 35 1,7 1,8 | 04 30 20 |30 | 23 | 280
DP222CC AD 1015 1015 545 | 226 |2723| 82 | 48 4,7 1,5 19 | 03 4,5 2,7 | 19 |2x124] 332

Table 3.5. Aksa open type 50 Hz Hyundai, room sizes, air inlet and outlet openings dimensions and exhaust pipe

2 : *Room’s
Generator Sets, 60 Hz, 480 V Radiator Hot Air Door
Room Dimension | Outlet Openings | Air Inlet "
. . A Dimen- Exhaust
Dimensions m Louvers Openings .
sions
g Standby m m Total 5
Hyundai m
5 Model Power Area
Engine Model KVA - Diam-| o
Length |Width |Heighe| A | B | C p | E| K L [ M| eter
ength | Width | Height N m
inch

POSTI AD250-6 250 244 | 1IS | 169 | 45 | 33 | 25 | 12105 1,5 15|22 3 2
POSTI AD251-6 253 244 [ 1IS ] 1,69 | 45 | 33 | 25 | 12105 1,5 15|22 3 2
P126TI AD331-6 331 288 [ I3 | 179 | 55 | 33| 25 Il 1,2 1045 1,35 1,5 |22 3 22
P126TI AD338-6 338 288 ( I3 | 1,79 | 55 | 33| 25 I 1,2 045 1,35 15|22 3 22
P126TI-I AD 385-6 385 288 ( I3 | 1,79 | 55 | 33| 25 Il 1,2 | 045 1,35 15|22 3 22
P126TI-II AD 388-6 388 288 ( 13 | 1,79 | 55 | 33| 25 I 1,2 | 045 1,35 15|22 3 22
DP126LB AD 445-6 450 297 | 155 1.9 55 | 35 3 Il 12106 1,32 2 |25 3 25
PI158LE AD 509-6 509 29 [ 1551206 | 55 |35 | 33 14 |1 145] 05 2,1 2 126 23 |26
PI158LE AD 510-6 510 29 [ 155|206 | 55 | 35| 33 14 | 145] 05 2,1 2 126 23 |26
DP158LC AD 576-6 576 29 [ 155|206 | 55 | 35| 33 14 |1 145] 05 2,1 2 126 23 |26
DP158LC AD580-6 580 29 [ 1551206 | 55 |35 33 14 1 145] 05 2,1 2 126 23 |26
DPI158LD AD630-6 630 29 [ 155|206 | 55 | 35| 33 14 |1 145] 05 2,1 2 126 23 |26
DPI58LD AD634-6 634 29 [ 155|206 | 55 | 35| 33 14 |1 145] 05 2, 2 126 23 |26
DPI80LA AD703-6 703 321 | 1551206 | 58 35| 33 1,5 1,5 | 045 225 2 126 23 | 26
DP180LB AD758-6 758 321 | 1551206 | 58 35| 33 1,5 1,5 | 045 225 2 126 23 |26
DP222LB AD883-6 883 347 | 155 | 23 6 35| 35 1,65 18] 04 3 2 3123 |26
DP222LB AD884-6 883 347 | 155 | 23 6 35| 35 165 18] 04 3 2 3 123 |26
DP222LC AD938-6 938 347 | 155 | 23 6 35| 35 165 18] 04 3 2 3 | 23 | 26
DP222L.C AD943-6 943 347 | 155 | 23 6 35| 35 1,65 18] 04 3 2 3 123 |26

Table 3.6. Aksa open type 60 Hz Hyundai, room sizes, air inlet and outlet openings dimensions and exhaust pipe
dimensions. (look figure 3.6. gen-set room) Without acoustic treatment. Single sets.
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Generator Sets, 50 Hz, 400 V

Radiator Hot Air

*Room’s

Room Dir | Outlet © Air Inlet | Door
) . bl hd A Dimen- Exhaust
Dimensions m Louvers Openings .
N - Standby m m Total sions
Mitsubishi m?
q Model Power Area =
Engine Model 2 Diam-
KVA | ength|widtn [Heigne| A | B [ € | p | g | k m L [M|[eter|P
Length  Width | Height inch | ™
SI2R-PTA APD 1425 M 1425 443 | 204 | 222 | 70 | 45 4,0 22 | 21 02 4,6 25130 12 13,00
SI2R-PTAA2 APD 1650 M 1650 4951 22 | 308 | 80 | 45| 50 25 | 30| 03 75 30 |40 ] 12 [400
SI6R-PTA APD 1915 M 1915 5151225 | 26 80 | 45 50 26 | 23] 03 6,0 30 | 35 | 14-16] 4,00
SI6R-PTA2 APD 2100 M 2100 522 1 225|296 | 80 | 50 50 29 28 | 02 80 3,0 | 40 | 14-16| 4,00
SI6R-PTAA2 APD 2250 M 2250 57 22 (339 ] 90 | 50 55 27 (301 03 9,0 30 | 45 | 14-16]4,00
SI6R2-PTAW | APD 2500 M 2500 6151238 [339] 90 [ 50 55 27 | 33| 03 9.0 30 | 45 | 14-16 4,00
SI6R2-PTAW2-E| APD 2750 M 2750 627 | 241 | 325 90 | 50 55 29 30 | 03 9,0 30 | 45 | 14-16] 4,00

Table 3.7. Aksa open type 50 Hz Mitsubishi diesel gen-sets dimensions, room sizes, air inlet and outlet openings
dimensions and exhaust pipe dimensions. (look figure 3.6. gen-set room) Without acoustic treatment. Single sets

# .
Generator Sets, 50 Hz, 400 V Radiator Hot Air 'g)::: s
Room Dir 1 | Outlet Op Air Inlet N
. . hd a Dimen- Exhaust
Dimensions m Louvers Openings .
sions
Standby m m Total a
Volvo m
g Model Power Area
Engine Model KVA - Diam- P
Length |Width [Height Le{“g‘ " wﬁm Hfht D E K L M | eter

= inch | M
TAD84IGE AVP 275 275 275 13 1,78 | 45 | 35| 25 09 Il 06 1,0 15 |22 4 1220
TADI34IGE AVP 350 350 29 155 | 192 | 55 | 35| 30 Il 12107 1,3 20 | 25 5 250
TADI342GE AVP 385 385 29 155 | 192 55 | 35| 30 I 12107 1,3 20 | 25 5 1250
TADI343GE AVP 415 415 295 [ 155 192 [ 55 | 35| 3.0 Il 12107 1,3 20 | 25 5 250
TAD344GE AVP 450 450 293 [ 155 192 | 55 | 35| 30 Il 12107 1,3 20 | 25 5 250
TAD345GE AVP 505 505 293 [ 155 192 55 | 35| 30 Il 12107 1,3 20 | 25 5 1250
TADI64|GE AVP 550 550 334 | 155 ] 22 60 | 35| 34 I 1,7 | 04 1,9 20 | 27 6 280
TAD642GE AVP 660 655 334 | 155 ] 22 60 | 35| 34 Il 1,7 1 04 1,9 20 | 27 6 280
TWD1644GE AVP 720 720 356 | 1551225 60 | 35| 34 1,4 1,7 1 05 24 20 | 27 6 280
TWDI1645GE AVP 770 770 347 | 1551226 | 60 | 35| 34 1.4 19 | 04 27 20 | 27 6 280
TWD1744GE AVP 825 825 347 | 1551226 | 60 | 35| 34 1.4 19 | 04 27 20 | 27 6 280

Table 3.8. Aksa open type 50 Hz Volvo diesel gen-sets dimensions, room sizes, air inlet and outlet openings dimen-
sions and exhaust pipe dimensions. (look figure 3.6. gen-set room) Without acoustic treatment. Single sets




*Room’s

Generator Sets, 50 Hz, 400 V Radiator Hot Air D
Room Dimension | Outlet Openings| Air Inlet Joor
. . q Dimen- | Exhaust
Dimensions m Louvers Openings .
q Standby m m Total stons
Baudouin m?
q Model Power Area
Engine Model 2 Diam-
KVA | ength|widtn [Heigne| A | B [ € | p | g | K m L [M[eter|P
Length  Width | Height inch | m
4M06G2D0 APD 20 BD 20 198 1 095 | 11232 34 | 30 25 07 (081 03 04 151191 76 1,83
4M06G4D0 APD 25 BD 25 2094 | 095 | 1,409 | 3,6 | 3.0 25 07 | 08 ] 04 04 151191 76 |20l
4M06G6DO0 APD 35 BD 35 20941 095 [ 1409 36 |30 ] 25 08 | 08| 03 05 15119 76 |20l
4M06G8DO APD 44 BD A 2094] 095 | 1409 | 36 | 3.0 25 08 | 08| 03 05 I5119] 76 |20l
4M06G 10D0 APD 55 BD 55 2282 (1,008 1571 | 38 | 3.1 25 09 | 09| 04 05 151191 76 217
4M10G2D0 APD 70 BD 70 26 | 1058|1743 43 | 3! 2,7 07 | 09| 04 05 151191 102 234
4M10G4D0 APD 88 BD 88 26 [1,058]1743] 43 | 3.1 27 07 | 09 | 04 05 15119 102 |234
4M10G6D0O APD |10 BD 110 26 [1058] 1,743 43 | 3.! 27 07 | 09 | 04 05 15 [ 1.9] 102 |234
6MI11GI50 APD 150 BD 150 3276 | 1,156 1958 53 | 3.2 3,1 1,0 1,0 | 05 0,7 151191 125 256
6M| 1 G4D0 APD 165 BD 165 3276 1,156 1958 53 | 3.2 3,1 1,0 10 ] 05 0,7 151191 125 256
6M16G2D0 APD 220 BD 220 396 | 1308 217 | 62 [ 34| 35 12 | 12] 06 12 16 | 19| 127 |277
6M16G6D0 APD 275 BD 275 396 [ 1308] 2,17 | 62 | 34 35 1,2 12106 1,2 L6 |19 127 | 277
6M16G350 APD 350 BD 350 396 | 1308 217 | 62 | 34 35 1.3 I3 ] 05 1,5 16 | 19 127 |277
6M21G400 APD 400 BD 400 396 | 1,308 217 | 62 | 34 35 1.3 3] 05 1.5 16 1191 116 277
6M21G440 APD 440 BD 440 396 | 1308 217 | 62 [ 34| 35 13 I3 ] 05 1,5 16 |19 116 |277
6M21G500 APD 500 BD 500 446 | 16062493 69 | 3.8 42 1,3 1,51 05 1,8 22 |19 116 |309

6M21G550 APD 550 BD 550 446 | 1,606 2493 69 | 38 | 42 1,4 1,51 05 20 22 11,9 116 |309

8M21G660 APD 660 BD 660 479 | 16062693 74 | 3.8 | 46 1,5 4] 05 22 22 | 1,9] 200 |329
6M33G715 APD 715 BD 715 479 | 16062693 74 | 3.8 | 46 14120 | 04 28 22 | 1.9] 200 |329
6M33G825 APD 825 BD 825 5297 1,606 (2,723 80 [ 38 | 47 4 | 17 ] 03 20 22 | 1,9 200 (332

12M26G900 APD 900 BD 900 545 | 226 |2723| 82 | 48 | 47 1,8 14 ] 06 25 2,7 | 1,9 |2x198 1332
12M26G1000 | APD 1020 BD 1020 545 | 226 |2723| 82 | 48 | 47 1,8 14 ] 06 25 2,7 | 1,9 |2x198 1332
12M26GI1100 | APD 1100 BD 1100 545 | 226 12723 82 | 48 | 47 1,8 41 06 25 27 | 1.9 | 2x198] 332
12M33G1250 | APD 1250 BD 1250 75 23 |2508| 109 | 48 | 42 18 1 23] 0l 42 28 | 1.9 | 2x194]| 3,11
12M33G1400 | APD 1400 BD 1400 75 23 [2508] 109 | 48 | 42 1,8 | 23] 0l 42 28 | 1,9 |2x210] 3,11
12M33GI500 | APD 1500 BD 1500 75 23 [2508] 109 | 48 | 42 1,8 | 23] 0l 42 28 | 1,9 |2x194] 3,11
12M33G1650 | APD 1650 BD 1650 75 23 |2508]| 109 | 48 | 42 18 12310l 42 28 | 1.9 | 2x194] 3,11
16M33GI900 | APD 1925 BD 1925 9 28 |3457| 128 [ 58 | 5. 23 | 26| Ol 638 [14] 19 |2x194] 406
16M33G2000 | APD 2000 BD 2000 9 28 |[3457] 128 | 58 | 51 23 | 26 | Ol 68 I14] 1.9 [ 2x194 | 406
16M33G2250 | APD 2250 BD 2250 9 28 |[3457] 128 | 58 | 5.1 23 | 26 | Ol 68 [14] 1.9 [2x194| 406
20M33G2500 | APD 2500 BD 2500 9,633 28 [3307] 136 | 58 | 52 25 |1 26| 02 7.1 I14] 19 |2x194]1391

12M55G2750 | APD 2750 BD 2750 75 28 | 255 | 109 | 50 | 42 23 |1 26| 02 6.8 29 | 20 | 2x194] 330

Table 3.9. Aksa open type 50 Hz Baudouin diesel gen-sets dimensions, room sizes, air inlet and outlet openings
dimensions and exhaust pipe dimensions. (look figure 3.6. gen-set room) Without acoustic treatment. Single sets



Generator Sets, 50 Hz, 400 V

Radiator Hot Air

*Room’s

Room Dimension | Outlet Openings| Air Inlet I?oor
Dimensions m Louvers Openings| Dimen- | Exhaust
Perkins Standby m m Total SI:I’;S
Engine Model jtcdel oz Aria Diam-

KVA | ength|widtn [Heigne| A | B [ € | p | g | K m L [M|[eter|P

Length | Width [ Height inch | m

403A-15GI AP 15 14,5 1251085 1,07 | 25 3 25 05 | 07 1035 0,35 1,5 2 172 [ 135
404A-22G| AP 22 22 1,36 | 085 | 1,09 | 25 3 25 05 |07 ]038 035 1,5 2 172 1131
I 103A-33G AP 33 33 169 1097 | 12 ] 28 | 3 25 07 | 07 | 045 05 151 2 112 | 1,52

I 103A-33TGlI AP 50 50 1,69 | 097 | 121 28 3 25 07 | 07 | 045 05 1,5 2 172 [ 139

1 104A-44TGI AP 72 72 1,78 | 095 | 131 3 3 25 07 | 07 1052 05 1,5 2 172 | 155
1 104A-44TG2 AP 88 88 2,15 ] 105 | 146 | 35 3 25 06 | 07 | 055 042 151 2 172 1 1,60
| 104C-44TAG2 AP 110 110 2151105 ] 146 | 35 [ 30| 25 08 | 08 ] 06 06 15 (20 172 ]1.60
| 106A-70TGI AP 150 150 23 108 | 157 | 40 | 33 25 08 | 09 | 06 0,7 15|22 3 2,00
I 106A-70TAG2 AP 165 165 23 108 | 162 | 40 | 33 25 08 [ 09| 06 07 15122 3 2,00
| 106A-70TAG3 AP 200 200 232 | 108 | 1,69 40 [ 33| 25 09 | 10| 06 09 15122 3 ]200
I 106A-70TAG4 AP 220 220 232 | 108 ] 1,69 | 40 | 33| 25 09 | 10 ] 06 09 15|22 2,00
1206A-E70TTAG2 AP 250 250 396 [ 1308] 2,17 | 62 | 34 35 1,0 10| 06 I 6|19 76 |277
1206A-E70TTAG3 AP 275 275 2,75 1.3 177 1 45 | 35 25 Il I,I] 06 1,2 17122 5 2,20
1506A-E88TAGS AP 330 330 2751 13 [ 1,80 45 | 35| 27 12 | 12 ] 05 1,5 17 {22] 5 ]220
2206A-EI3TAG2 AP 385 385 321 | 155 ] 211 | 50 [ 35] 33 I3 ] 15] 05 19 20126 5 |270
2206A-EI3TAG2 AP 400 400 321 1,55 | 2,11 50 | 35 33 1.3 1,51 05 1.9 20 | 26 5 2,70
2206A-EI3TAG3 AP 440 440 321 1,55 | 2,1l 50 | 35 33 1.3 151 05 1.9 20 | 26 5 2,70
2206A-EI3TAG3 AP 450 450 321 | IS5 | 211 ] 50 [ 35| 33 I3 | 15 05 1.9 20126 5 [270
2506A-EISTAGI AP 500 500 327 | 155 211 | 50 [ 35] 33 I3 ]115] 05 1,9 20126 5 [270
2506A-EISTAG2 AP 550 550 327 | 155 | 211 50 | 35 33 1.3 1,5 ] 05 1.9 20 | 26 5 2,70
2806A-EIBTAGI AP 660 660 345 18 | 218] 60 | 40 34 1.8 1,6 | 04 29 25126 | Ix8 |280
2806A-EIBTAG2 AP 715 715 3,45 1,8 | 218 60 | 40 34 1,8 1,6 | 04 29 25126 | Ix8 |280
4006-23TAG 2A AP 825 825 4,1 169 | 227 | 60 [ 40| 35 20 | 20 ] 02 40 24127 | 2x6 290
2806A-EI8TTAGS AP 850 850 5451226 | 272 | 82 | 48 | 47 19 120 02 45 27 | 19 |2x140( 332
4006-23TAG3A AP 900 900 4,1 1,69 | 227 | 60 | 40 35 20 | 20| 02 4,0 24 | 27 | 2x6 |290
4008TAGIA AP 1000 1000 479 | 197 | 221 75 | 45 4,0 22 |21 ] 02 4,6 2,7 |1 26 | 2x6 |290
4008TAG2A AP 1125 1125 479 | 197 | 221 75 | 45 4,0 22 |21 ] 02 4,6 2,7 | 27 | 2x6 |290
4008-30TAG3 AP 1250 1250 465 | 22 [ 200 | 75 [45] 40 [ 25 | 17| 03 42 27 | 26 | 2x12 | 3,00
4012-46TWG2A AP 1400 1400 492 | 189|237 | 80 [ 45 4,0 23 23 | 02 50 25 135 |2x10 (3,10
4012-46TAG2A ECM | AP 1650 1650 492 | 2,12 | 241 80 [ 45 4,0 23 22 | 02 50 25135 |2x10 (3,10
4012-46TAG3A ECM | AP 1875 1875 532 1222|279 | 80 [ 45 50 25 | 26 ] 02 65 2,7 | 40 | 210 | 3,80
4016-61TRGI AP 2000 2000 9 28 | 346 | 128 | 58 [ 5l 25 | 25| 04 9.0 4| 1.9 12x275] 4,06
4016-6 TRG2 AP 2250 2250 9 28 | 346 | 128 | 58 51 25 | 251 04 9.5 I14] 1.9 |2x275| 406
4016-61 TRG3 AP 2500 2500 59 1239 |302] 90 | 50 50 28 [ 28] 03 80 3,1 140 | Ix14 | 4,00

Table 3.9. Aksa open type 50 Hz Perkins diesel gen-sets dimensions, room sizes, air inlet and outlet openings
dimensions and exhaust pipe dimensions. (look figure 3.6. gen-set room) Without acoustic treatment. Single sets




AIR EXHAUST

Hot air from the generating set is discharged from

the room through a hot air duct (optional) fitted in AR INLET

an opening in the wall the same size as the duct. Air inlet louvre on door or Wall
The hot air discharge opening is protected from AIR INLET SURFACE .
any obstruction, penetration or infitration of

foreign elements by a metal louvre.

Use a neoprene foam to seal the hot air dischange

duct in the wall. The exhaust pipe is fitted in the

hot air discharge duct. Hot air from the radiator

passes through the canopy roof. ELECTRIC CABLES

minimum x 2 the air exhaust area.

GENERATING SET BOLTED
TO THE SLAB

EARTH TERMINAL

EXHAUST GASES DISCHARGE

OUTSIDE THE ROOM

When the orginal piping must be extended,
should be mounted on an efficient suspension
bracket fitted and muffler bellows between piping
and muffler. It must never rest on the engine or
muffler.

Figure 3.7. Soundproof type Generator set room



4. FUEL SYSTEM

4.1. General

Dependent upon the specific site layout, the fuel can
be supplied to the engine either from:

I. Directly from sub-base fuel tank located under the
generator set.

2. An intermediate daily service tank located within the
plant room or generator enclosure, which is automati-
cally refilled from a bulk storage tank

3. Directly from the bulk storage tank, provided that
the outlet connection from this tank is at least 500
mm higher than the base on which the generator is

Fuel oil Physical Properties

mounted.

It is very important that the fuel oil purchased for use
in any engine be as clean and water-free as possible.
Dirt in fuel the fuel can clog injector outlets and ruin
the finely machined precision parts in the fuel injection
system. Water in the fuel will accelerate corrosion of
these parts.

4.2. Fuel Oil Recommendations
The following fuel oil specification is typical.

Recommended Specifications

Viscosity

Cetane Number
Sulphur Content
Water and Sediment
Density

Cloud Point

I,3 to 5,8 centi strokes (1,3 to 5,8 mm per second) at 40°C (104°F)
40 Minimum above 0°C (32°F) 45 Minimum below 0°C (32°F)
Not to exceed 0,5 mass percent

Not to exceed 0,05 volume percent

42 1o 30° API gravity at 60°F (0,816 to 0,876 g/cc at 15°C)

6°C (10°F) below lowest ambient temperature at which the fuel is

expected to operate

Ash

Not to exceed 0,02 mass percent (0,05 mass percent with lubricat-

ing oil blending)

Acid Number
Lubricity

4.3. Diesel Fuel Property Definition

Ash - Mineral residue in fuel. High ash content leads to
excessive oxide build up in the cylinder and/ or injec-
tor.

Cetane Number — Ignitability of fuel. The lower the
cetan number, the harder it is to start and run the
engine. Low cetane fuels ignite later and burn slower.
This could lead to explosive detonation by having ex-
cessive fuel in the chamber at the time of ignition.

In cold weather or with prolonged low loads, a higher
cetane number is desirable.

Cloud and Pour Points - The pour point is the temper-
ature at which the fuel will not flow. The cloud point
is the temperature at which the wax crystals separate
from the fuel.

The pour point should be at least 6°C (10°F) below
the ambient temperature to allow the fuel to move
through the lines. The cloud point must be no more
than 6°C (10°F) above the pour point so the wax crys-
tals will not settle out of the fuel and plug the filtration
system.

The typical Cloud Point for No.2 Diesel Fuel (Sum-
mer Fuel) is 40°F (4,4°C) , Pour Point is 10°F to 20°F
(-122°Cto -6,6 °C)

Sulphur - Amount of sulphur residue in the fuel. The
sulphur combines with the moisture formed during
combustion to form sulphuric acid.

Not to exceed 0,1 Mg KOH per 100 ML
3100 grams or greater

Viscosity — Influences the size of the atomized droplets
during injection. Improper viscosity will lead to detona-
tion, power loss and excessive smoke.

Water and Sediment — The amount of water and solid
debris in the fuel is generally classified as water and
sediment.

Density — Density is an indication of the energy con-
tent of the fuel .Higher density indicates more thermal
energy and better fuel economy.

Lubricity — Lubricity is the ability of a liquid to provide
hydrodynamic and boundary lubrication to prevent
wear between moving parts.

Fuels that meet the requirements of ASTM no 2.0 die-
sel fuels are satisfactory with fuel systems.

4.4. Base Fuel Tank

Generator sets can be supplied with or without base
fuel tanks.

This provides a self contained installation without the
additional of external fuel lines, trenches and fuel trans-
fer pumps. Generators with base tanks are delivered
fully connected and ready to run.

4.5. Without Intermediate Fuel Tank (Fig. 4.1.)
The simplest arrangement would be to supply the en-
gine directly from the bulk storage tank and return the



injector spill directly to this tank. A typical arrangement
for this is shown in Fig. 4.1.

The principle limitations of this method are:

In order to gravity feed the engine, the outlet from
the bulk storage tank must be a minimum of 500 mm
above the generator plinth level;

The pressure drop of the spill return pipe work must
not exceed that detailed in the Engine Data sheet
The supply pipe work from the bulk storage tank to
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the engine must be sized to allow the total volume of
fuel required by the engine to flow under gravity.
Fig.4.1. Without Intermediate Fuel Tank

4.6. With Intermediate Fuel Tank (Fig.4.2)

Where, due to site constraints, it is not possible to sup-
ply the engine direct from the bulk tank an intermedi-
ate tank can be located with in the plant room/genera-
tor enclosure which supplies fuel directly to the engine.
This type of system can be further enhanced by the
addition of the following optional items of equipment:

I. An automatic duplex fuel transfer pump and pri-
mary filter system arranged to start the standby pump
should the duty pump fail. The transfer pump(s) must
be sized to cater for the total fuel required by the en-
gine, ie. fuel consumed and the spill return volumes
(Fig4.2.)

2. A fusible link operated dead weight drop valve de-
signed to cut off the supply of fuel to the

intermediate tank and to transmit a signal in the vent
of fire;

3. A fusible link operated dump valve, arranged to
dump the contents of the local tank back into the bulk
tank in the event of a fire within the generator enclo-
sure.

The connection details for these additional items of
equipment are indicated. See Fig. 4.2.

BUND FLOAT SWITCH(F FITED)

= e, /ﬁfmquﬁ@:‘z &

BRCKOR FABRICATEDIRON SLPPORTS

Fig.4.2. With Intermediate Fuel Tank

4.7. Daily Service Fuel Tank

Separate daily service tank can be 1000 liters, 1500
liters or 2000 liters and a transfer system arranged to
automatically feed from the bulk storage tank electric
motor driven pump(s) operating from signals from a
level sensing float switch.

Fuel tanks should not be made from galvanized iron as
diesel fuel oil reacts against zinc.

A vent pipe should be extended to the highest point
of the fuel system installation. The diameter of the pipe
should at least match that of the fill connection. Provi-
sion should be made to prevent the ingress of dirt.
The overflow from the daily service intermediate tank
can either be:

|. Piped directly back to the bulk storage tank;

2. Piped into the bund of the intermediate tank with
a bund level alarm system arranged to cut off the fuel
transfer pump system on detection of a spillage;

3. Piped to overflow into the bunded area.

The feed connection on the thank should not be lower
than 600 mm above the level on which the engine sits
in order to maintain a gravity feed to the engine. It
should not be so high as to exceed the maximum pres-
sure head of the engine’s fuel lift pump. (See Engine
Data Sheets).

The spill return connection should not be higher than
the suction lift capability of the engine’s fuel pump. .
(See Engine Data Sheets).

When the intermediate tank is located at a lower level
than the bulk storage tank it is essential that a solenoid
valve be incorporated into the transfer line.

All final connections to the engine should be in flex-
ible hose to restrict vibration transmission through the

pipe.

4.8. Bulk Storage Tanks

The purpose of the fuel-supply system is to store an
adequate quantity of fuel to suit the application for
which the system is intended. The bulk storage tanks
should be sized accordingly.



The filling of the tanks will be by means of a fill connec-
tion housed in a suitable lockable cabinet located so as
to permit easy access by delivery tanker. This cabinet
may also house a contents gauge and an overfill alarm
connected to the float switch inserted into a manhole
on the tank.

Bulk Tank and its Location Specifications,

Isolation conditions during cleaning and repairing.(for
the places that more than one bulk tanks are stored)
Fuel inlet connection

Ventilation

Connection between intermediate fuel tank and Bulk
Tank

Manhole approx.|8”

Drain valve

Fuel level indicator

Fuel supply connection

Valve and fuel filter or separator

Overflow tank under the bulk tank.

The area that bulk tank will be stored, should be %10
larger than bulk tank.

The floor should be waterproof and a little bit slope to
allow the fluid to flow into a specified area.

Easy access to all around the Bulk tank.

There should be hand or electric pump to drain the
sludge from sludge collecting area.

All metal parts should be earthed according to local
regulations.

4.9. Determining Pipe Sizes

Minimum pipe sizes are determined by the size of the
inlet to the fuel transfer pump. The pipe inner diameter
must be a least as large as the transfer pump inlet. If the
piping must carry the fuel over long distances, the pipe
size must be increased. An auxiliary transfer pump at
the tank outlet may also be needed to avoid high suc-

tion pressure within the piping. In all cases, excessive
fuel line suction pressures must be avoided. At high
suction pressures the fuel vaporize in the piping and
the fuel supply to the engine will be decreased. When
sizing piping, always remember to account for pres-
sure drop across filters, fittings and restriction valves.
A flex connector must be added to isolate the engine
vibration from the fuel piping. If this vibration is not
isolated, the piping could rupture and leak. The flex-
ible connector must be as close to the engine transfer
pumps as possible.

Any expanse of exposed piping must be properly sup-
ported to prevent piping ruptures. Use pipe hangers to
isolate vibration from the system.

Exposed fuel piping must never run near heating pipes,
furnaces, electrical wiring or exhaust manifolds. If the
area around the piping is warm, the fuel lines should
be insulated to prevent the fuel and piping from picking
up any excess heat. All pipes should be inspected for
leaks and general condition, including cleanliness be-
fore installation. Back flush all lines to the tank before
start-up to avoid pulling excess dirt into the engine and
fuel piping system. After installation, the air should be
bled from the fuel system. A petcock should included
at some high point in the system to allow air removal.
Use plugged tees, not elbows, to make piping bends.
This will allow for cleaning by removing the plugs and
flushing out the lines. All threaded pipe fittings must be
sealed with a suitable paste.

Supply and return fuel lines must be capable of with-
standing 250 psi(l,7mPa) peak pressure, 20 in Hg
(500mm Hg) vacuum, and be capable of operating in a
temperature of -40 °F (-40 °C)(in very cold climates)
to 200 °F (93 °C).

Caution: Do not use tape to seal fuel line fittings. Pieces
of tape could shear off a jam in the pump or injectors.

Gen.Set Fuel Line Fuel Line Number of Fittin Pipe Size
Power(kVA) Lenght(m) max. Height (m) J (inch)
40-800 09 "
800-1500 09 L1/2r
1500-2200 09 2"

Table 4.1 Recommended Pipe Sizes according to Gen. Set Power

20




Max Fuel Flow Rate Flex NPS DN Boru Capi
GPH (L/hr) Hose Pipe (mm)
No.* | Size (in)
Less than 80 (303) 10 12 15
81-100 (304-378) 10 12 15
101-160 (379-604) 12 3/4 20
161-230 (605-869) 12 3/4 20
231-310 (870-1170) 16 I 25
311-410 (1171-1550) 20 I1/4 32
411-610 (1551-2309) 24 1172 40
611-920 (2310-3480) 24 1172 40

* Generic fuel hose suppliers' size specification.
Table 4.2. Recommended Minimum Fuel Hose and Pipe Sizes ; Up to 50 Feet (15 Meters) Equivalent Length.

4.10. Fuel Return Lines

Fuel return lines take the hot excess fuel not used in the engine cycle a way from the injectors and back to either
the fuel storage tank or the day tank. The heat from the excess fuel is dissipated in the tank.

Caution: Never run a fuel retumn line directly back to the engine fuel supply lines. The fuel will overheat and break
down.

The fuel retumn lines should always enter the storage or day tank above the highest fuel level expected.

The fuel return line should never be less than one pipe size smaller than the fuel supply line.

Separate fuel retumn lines must be provided for each engine in a multiple-engine installation.

Supply Line —Return Line Restriction

The restriction at the fuel pump inlet and in the injector retumn lines must not exceed the values specified on the
engine data sheet. (Maximum allowable Head on injector return line).

Maximum allowable head on injector return line = Friction Head + Static Head

Example
Maximum Allowable Head on Injector Return Line : 6,5 in Hg
Fuel Return Line is routed 5 ft ( 1,5 m) above the injectors.

Static Head =

[2in I'in Hg )
5ft (fuel) x -—---—-- D —— =3,7inHg
ft 16,3 in Fuel

the fuel drain line restriction must then be less than = 6,5-3,7 = 2,8 in Hg (7| mm Hg)

4.11. Electric Fuel Transfer Pump

Electric fuel transfer pump is needed in order to transfer fuel from bulk tank to daily tank

AC Pumps runs on 230 V AC. it should be mounted near to Bulk Tank , fuel level switches are mounted in the
daily tank .Control relays, switches and lambs are mounted in the control panel.

Pump mustn't be run ,if there is no fuel in the Bulk tank

or fuel outlet valve is closed, otherwise electric pump will be damaged.
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ITEM DESCRIPTION

1 GATE VALVE

2 STRAINER

3 NON RETURN VALVE

a MECHANICAL FIRE VALVE WITH FUSIBLE
LINK SITED OVER AIR IN TAKE ON ENGINE

5 SOLENOID VALVE ENERGISED TO OPEN IN
CCONJUNCITION WITH THE PUMP OPERATING

6 FUEL PUMP OPERATED BY FLOAT SWITCH IN
SERVICE TANK.

7 GATE VALVE

8 2"BSP GATE VALVE

9 SLUDGE OUTLET

NOTE: ITEMS 5 & 6 ELECTRIC PUMP

CONTENTS GAUGE PROBE FLOAT SWITCH TO OPERATE OVERFILL ALARM
INTERCONNECTING CABLE MIC C =

1"BSP OVERFLOW
VENT PIPE_|

2'BSP FILL PIPE FROM ENGINE
FILL POINT CABINET APPROXIMATE DISTANCI 70 ENGINE
(SEE DETAILING, r‘ 10 METRES
)
R
-4
1,"BSP FEED FUEL PIPE rﬂ SO PU
CAPILLARY TUBE TO af 5 6
NOTE. SERVICE TANK WITHIN
CONTENTS QAUGE V1 TANK PLINTH SOLENOID PROTECTION SAME ROOM AS SET

(BY OTHERS) BUNDED AREA CAPABLE
- - OF CONTAINING 110% OF, [
ULK TANK CONTENTS

FUEL FILTER

Fig.4.3. Suggested Installation for Bulk and Set Tanks
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Figure 4.4. Typical fuel installation using a base tank fed from a bulk tank.

i I

J

I Fill cabinet with overfill alarm and I'l. Electrical fuel shut off valve

2. Tank fill line 12. Optional band

3. Vent line I3. Day tank incorporated in base frame
4. Contents gauge [4. Float Control switches

5. Bulk storage tank I'5. Manuel fill and vent

6. Sludge drain 16. Level gauge

/. Bund tank I'7. Drain

8. Outlet valve I8. Leakage alarm unit (optional)

9. Supply line to day tank 19. Fuel filter

| 0. Electric fuel transfer pump 20. Engine fuel pump
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WARNING

- Fuel storage should be in accordance with local regu-
lations.

- Do not allow any spark and smoking around the fuel
tanks.

- Fuel pipes must be made of black pipe, not galvanized
pipe.

- Don't over fill the fuel tank; allow 6% of tank capacity
for expansion of fuel.

- When the engine stops, there should not be any
gravitational free flow in the fuel pipes towards of the
engine.

- The fuel temperature is a critical factor for appro-
priate working conditions of the engine.Excessive Fuel
temperature, due to expansion of the fuel, will de-
crease the engine output power.

- The size of the fuel lines between Bulk tank and daily
tank should be equal or bigger than the daily fuel sup-
ply lines.

- In fuel system line, using the water filter separators
will prevent the injectors and fuel pump and it is useful
for healthy working of the engine.

- The fuel must be clean and must not contain any
water

5. EXHAUST SYSTEM
An exhaust system should be designed to dispel the
exhaust gases to atmosphere at the nearest conveni-
ent point in an installation. The gases must not have
the opportunity to enter any vital air intakes (windows,
doors, ventilation ducts)

Exhaust System

M

vVVvYyVvYy

l | Supports %
(7

[ KS Q

JENERATOR

T T T T T T T T T7T IIIIIIIIIIIII:I:I:I:I:I:I:I:I:I
Mounting Isolation
plate

Silencer || hj———%=A
FLEXIBLE
JOINT >
4
E >
L
|| g >
H
N
=
|

Fig.5.1. Typical Exhaust System

5.1. Exhaust System Specifications

An exhaust system should be designed to dispel the
exhaust gases to atmosphere at the nearest conveni-
ent point in an installation.

Be sure the exhaust system will properly dispel dis-
charged gases a way from Gen.Set intakes, enclosed
or sheltered areas and areas where individuals are
likely to congregate and the length of the run and the
number of changes in direction should be kept to a
minimum to avoid exceeding optimum.

Exhaust systems needs reactive and absorptive silenc-
ers in order to obtain enough noise level absorption
Absorptive silencers should be installed after the reac-
tive silencer .

A flexible bellows unit must be fitted on the en-
gine connection to allow the engine to move on its
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mountings.

If the silencer is to be located within the plant room,
due to its physical size and weight need to be sup-
ported from the building;

The piping system will expand and contract as it heats
and cools, So that it may be necessary to install expan-
sion joints at each change of direction to compensate
for the thermal growth in the pipe during operation.
(exhaust pipe expands approx. 0,0076 inches per foot
of pipe for every 100 °F rise in exhaust gas above am-
bient temp.)

The inner radius of a 90° bend should be 3 times the
diameter of the pipe.

The primary silencer should be mounted as close as
possible to the engine.



Make sure that condensation shouldn’t be towards the
engine exhaust manifold, so horizontal runs of exhaust
piping should slope downwards, away from the engine
to prevent condensed water vapor from getting in to
exhaust manifold.

A valve should be mounted on the exhaust system to
drain the condensed water vapor.

A thimble should be made between the wall that ex-
haust pipes go through and the exhaust pipe and also
insulation should be made between the thimble and
exhaust pipe . This thimble must be closed from inside
and outside of the room by mounting plates. Exhaust
outlets may be protected with bird screen.

To reduce radiated heat from the exhaust pipework
within an engine room, it is recommended the pipe-
work is insulated with insulating wrappers 25mm to
50mm thickness

The exhaust outlet must be fitted with rain cap to pre-
vent rainwater and snow from entering the exhaust
system.

The exhaust noise created by the engine must be at-
tenuated sufficiently to satisfy all local ordinances

The three common attenuation categories are:

- Industrial (or Non-Critical) 12 to 18 dBA attenuation
- Residential 18 to 25 dBA attenuation

- Critical 25 to 35 dBA attenuation

The exhaust back pressure should be as low as pos-
sible, excessive exhaust backpressure reduce the en-
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gine power and engine life, even damage the engine
turbochargers.

The back pressure limit for most Cummins engines is
3 ins Hg (76 mm Hg) although gensets using the latest
designs are down to 2 ins Hg (50mm Hg) based on
the maximum exhaust flow stated.(look at the engines’
datasheets for their exhaust back pressure limits.)

The practice of manifolding or plumbing engines into
a common exhaust system with furnaces, boiler, or
other engines is not recommended. Non - running en-
gines are at great risk to suffer damage due to the built
up of carbon and condensation from a running engine
or other exhaust source. The turbocharger on a non
running engine can be driven by the exhaust flow from
other sources and results and result in turbocharger
bearing damage due to lack of lubrication.

Do not lag exhaust manifolds or turbochargers; this
will lead to operating deficiencies and failure of parts
due to thermal stress

If the engine have 2 exhaust outlet , those outlets
could be connected in to one pipe.

5.2. Sizing

Before calculating the exhaust backpressure, engines
exhaust data should be learned from its datasheet (ex-
haust max. back pressure, flow,temp. etc.)

How to calculate an exhaust system as seen at Figure
5.2.is explained below.
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Figure 5.2. Sample exhaust system for calculation

[-) Determined the exhaust back pressure caused by Silencer, for the most accurate data contact the
silencer manufacturer.

a)Find the cross sectional area of the silencer inlet by using Table 5.1.
8" silencer cross-sectional area = 0,349 (ft2)

b)The exhaust flow could be found at engine datasheet

Exhaust gas flow is taken 9210 cfm (4350 It/sn) .

Warning: if the engine has 2 exhaust outlet , the exhaust flow value must be divided by 2, so if the exhaust
flow at the datasheet is 9210/ 2 = 4605 cfm (2175 It/sn)

) Calculate the exhaust gas velocity;

Velocity = -1 = 2600 _1319) fom (feetiminute)

Area 0,3491

d) Using Table 5.3, determine the backpressure caused by this flow in the specific silencer used.In this
example , the backpressure caused by silencer is found 12,8 in H20 (12,8 in W.C)

2) Find the equivalent length of all fitting and flexible tube section by using Table 5.2

a) 2 x 90° Standard Elbow = 2 x 2[ft=42 ft
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b) 250 mm Flexible tube = 3 ft (the value is taken as the pipe is smaller than |8 inches)

3) Find the backpressure at the given exhaust flow per unit length of pipe for each nominal pipe diameter used in
the system.

The back pressure coefficient for 8 inches pipe and 4605 cfm = 0,098 in H2O/feet

4) Add total back pressure for all elements of the example as follows ,

8" Flex.pipe = 0,098 x 3 ft = 0,294 in¢ H20

2 x 90° Standard elbow = 42 ft x 0,098=4,1 16 ingc H20

8" straight pipe back pressure = 2000 + 1500 + 4000 = 7500 mm = 24,6 foot (Im = 3,28 foot)
Toplam duz boru boyu = 24,6 x 0,098 = 2,41 ing H20

Silencer = 12,8 in¢ H20

Total Back pressure = 0294 + 4,116 + 241 + 12,8 = 19,62 ing H20 = 1,44 in Hg

If this values is smaller than the allowable back pressure of the engine ,which is written at the datasheet,
Exhaust system is O.K.

DIAMETER OF MUFFLER |  AREA OF MUFFLER  |DIAMETER OF MUFFLER | AREA OF MUFFLER
INLET (INCHES) INLET (FT2) INLET (INCHES) INLET (FT2)
2 00218 8 0349
25 0.0341 10 0.5454
3 0.0491 12 0.7854
3.5 0.0668 14 1,069
0.0873 6 1396
0.1363 18 1767
0.1963

Table 5.1. Cross sectional areas of opening of various diameter

Nominal inch (millimeter) Pipe Size
2 |2-1/2] 3 35| 4 5 6 8 10 12 14 16 18
(50) | (65) | (80) | (90) | (100)|(125) | (150)|(200) |(250) |(300) |(350) |(400) | (450)

Type of Fitting

90° Standard s2 (62771961013 [ U521 263213744
Elbow (1.6) | (19) | 23) | 29)| B3.0) |(40) | (46) | (64) | (7.9) | 9.8) |(11.3)[(12.8)| (143)
90° Medium 46 |54 68| 8 [ 9 [ 11 [ 131822 |26]32]35 ] 40
Radius Elbow 14 (16| @) | 24| @7) |34 | @0)|G5) [67) |79 | ©08) |[(107)](122)
90° Long Radius | 35 | 42 | 52| 6 |68 [85 [ 10| 14 [ 17 |20 | 24 [ 26 | 31
Elbow A0 A3y (1Le) | (18) | @) [26) | BO) | @3) |G52) | 6.1 | 73) | (79) | ©4)

24 | 29 | 3.6 | 42 | 47 |59 7.1 6 8 9 17 19 22
©7) [ 09) | (L) | (13) | (1.4) [(1.8) | 22) | (1.8) | (24) | 27) | (52) | (58) | (6.7)
TEE. Side Inlet or 10 12 I6 18 20 | 25 31 44 56 67 78 89 10

45° Elbow

Outlet B0) | B7) | (49) | (55) | (6.1) [(7.6) | 94) | (13) | (17) | 20) |(23.8)|(27.1)| (33.5)
18 Inch Flexible 8 3 3 3 3|3 3 3 3 3 3 3 3
Tube (09) | (0.9) | (09) | (0.9) | (09) |(09) | (09) | (0.9) | (0.9) | (0.9) | (0.9) | (0.9) | (0.9)
24 Inch Flexible 4 4 4 4 4 4 44 | 4 4 4 | 4 4
Tube () 1D (DD ([0 |2 [(12) |02 | (12 [ (2] (12

Table 5.2. Equivalent Length of Pipe Fitting in Feet (Meters)
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Table 5.4. Exhaust Back Pressure In Nominal Inch (mm) Pipe Diameters



6. COOLING SYSTEM

6.1. General

Liquid —cooled engines are cooled by pumping a cool-
ant mixture through passages in the engine cylinder
block and heads by means of an engine —driven pump.
Engines have specific cooling system as mentioned be-
low,

- Not aftercooled

- jacket water aftercooling JWAC)

- Air to air aftercooling (ATA or CAC)

- One pump two loop (1P2L)

- Two pump two loop (2P2L)

Some Generator cooling systems are mentioned be-
low.

- Engine mounted radiator

- Remote Radiator

- Exchanger

6.2. Engine Mounted Radiator Cooling

% 7’ Intake

71

Engine
Driven Fan

G
F>
gld Air
I/
H»

Q

[T

Figure 6.1. Typical Engine Mounted Radiator Cooling

If there is no flexible joint or duct after the radiator
outlet , some precautions should be taken to

prevent hot air from getting in to the generator room.
in this case, radiator should be as close as to air
outlet. The maximum recommended distance from
radiator and air out let is 150 mm.

The radiator air outlet ducting should be at least 1,25
times the size of the radiator core. Flexible joint
should be completely sealed to prevent leakage.
Louvers or wire nettings are used on the air inlet and
outlet. While calculating the air inlet and outlet areas,
open areas of louvers or wire nettings should be taken
into consideration.

Air outlets should be designed to cause as minimum
backpressure as possible.

[t is recommended that, air inlet area should be at least
[,5 times the size of radiator outlet core. All inlet

and outlet ventilations should be designed so as to
prevent rain from getting into the Generator room.

In cold climates, Generator room should be kept
warm, in order to do that, thermostatically controlled
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louvers could be used to close the air inlet and outlet
louvers while the generator is not running. In
additional to that, thermostatically controlled block
heaters could be used to keep the engine warm.

6.3. Remote Radiator Cooling

Remote radiators are optional.

Remote mounted radiators are necessary in some ap-
plications because of space, noise ,or accessibility
limitations .Generator noise level will drop in remote
radiator application. All remote radiator system has to
be protected against freezing.

Before filling the cooling system check all valves, con-
nections, fittings etc. to make sure that there is no
leakage. Use flexible pipe between radiator and engine.

HOT COOLANT LINE
TO RADIATOR

VENT LINE* PRESSURE CAP REMOTE

VENTILATING
RADIATOR FAN

PREVAILING WINDS —————3

=

—-
L
ey
==
\?I

VENTILATING
AR INLET

b

HOT AIR

p)

Yt

\ GATE OR

SAE J20R1 OR EQUIVALENT BALL VALVES
HOSE WITHT-BOLTOR  DRAIN VALVE AT COOLANT TO ISOLATE

CONSTANT TORQUE CLAMPS ~ LOWEST POINT RETURNTO  ENGINE FOR

AT ALL CONNECTION POINTS  IN SYSTEM ENGINE SERVICING

* - THE VENT LINE MUST NOT HAVE ANY DIPS OR TRAPS THAT WILL COLLECT COOLANT AND PREVENT AIR FROM
VENTING WHEN THE SYSTEM IS BEING FILLED WITH COOLANT.

** - THE FILUMAKEUP LINE MUST BE ROUTED DIRECTLY TO THE LOWEST POINT IN THE PIPING SYSTEM SO THAT
THE SYSTEM CAN BE FILLED FROM THE BOTTOM UP AND NOT TRAP AIR

SYSTEM
FILUMAKEUP
INE*

Figure 6.2. Typical Remote Radiator Cooling

Remote radiator recommendations and warnings;

- Make sure that there is no air in the cooling system.
- Use antifreeze-water mixture against freezing.

- Use corrosion resistor according to engine manufac-
turer recommendation.

- Use large enough expansion tank between engine
and radiator.

- Radiator and fans should be designed according to
installation conditions.

- Chose an appropriate ventilation fans to avoid build
up of engine room temperature.

- If the pressure loss between engine and radiator ex-
ceeds the specified value mentioned at engine
datasheet or the radiator is mounted very high above
the engine (18m for most Cummins engines) ,

heat exchanger cooling system could be used.



Heat Exchanger Cooling system

Heat Exchanger Cooling system could be used in re-
mote radiator applications where the pipe pressure
loss is higher than accepted, or if there is raw water
sources around the generator set.

An expansion tank is needed and has to be installed
above the engine and heat exchanger level.
Circulation pumps should be installed at the lowest
level of the cooling system.

EXPANSION
TANK

STRAIN MANOMETER
/ P/T/ THERMOMETER
X

[t is recommended that, steel, artificial rubber, alu-
minum, copper or galvanized steel pipe could be used
on cooling system

The external circuit must be coupled to the engine via
a flexible connection which permits engine

movement without restrain and thermal expansion of
the line and also provides vibration isolation.

Chose a proper ventilation fans to avoid build up of
engine room temperature.

EXPANSION TANK

]

o

1T H

HOT
A WATER
OUTLET
BUTTERFLY VALVE
AND BUTTERFLY VALVE
FLEX. CONNECTIO; HEAT
AND EXCHANGER
Py FLEX. CONNECTION HOT COOLANT INLET
coLD
WATER
INLET Y BUTTERFLY VALVE BUTTERFLY VALVE
AND AND
FLEX. CONNECTION FLEX. CONNECTION
\ - B
T I Ny = | q ¢ T -
T L s L
PUMP COLD COOLANT INLET
STRAINER

Figure 6.3. Typical Heat Exchanger Cooling system

6.4. Ventilation

Ventilation of the Genset room is necessary to pro-
vide combustion air to the engine , remove the heat
emitted from the Genset and any other equipment in
the room

Ventilation of engine mounted radiator cooling system;
In this applications , air will flow across the entire gen
set from alternator end to radiator end.
Recommendations;

- Once all equipments (louvers ,airout inlet and ou-
let ducts etc) is installed ;the air flow restriction must
be verified to insure that it is within the limits before
GenSet is started.

- In most applications set mounted fans will be capable
of providing the required airflow , however some cal-
culations must be done to verify that fan is adequate.
- The ventilation system may cause a slight negative
pressure in the genset room, it is recommended that
combustion equipments such as boilers not to be lo
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cated in the genset room.In this case, extra large room
inlet openings and or ducts pressurizing fans etc. may-
be required.

- In cold climates, thermostatically controlled louvers
could be used , louvers will be close when the engine
is not running, it will open partially when the genset is
started for combustion air ,and then will be full open
after genset coolant temp, or room temperature is
high enough for Generator Set. In this system ,the hot
air come out of the radiator could be recirculated in to
generator room this will help the generator set warm
up faster and keep fuel temperature higher than the
cloud point.

- Airflow should be limited to 500-700 feet/min (150-
220 m/min) to prevent rainwater/snow from getting
into GenSet room.

- A flexible duct connector must be provided at the
radiator to take up generator set movement and vibra-



tion and prevent transmission of noise.

- In order to find total radiated heat (H) to the genera-
tor room , add all heat inputs to the room from all
sources (Engine, alternator, exhaust pipes, silencer etc.)
- Ventilation system have to be designed to keep the
room temperature rise within the limits of 10-15 °C
while the Genset is running at full load. If the room
temperature exceeds 40 °C , intake combustion air
should be taken from outdoors via air duct.
Ventilating air flow formula;

H
V (cfm) = c-omemmmm e + combustion air flow
00754 x 0241 xAT
veya
H o
V(m3/dk) = e + combustion air flow
[,21x0017x AT

V = ventilation air flow (cfm) (m*/dk).
H = Total radiated heat (Btu/dk) (kW).
AT = allowable temp.rise (°F) (°C) .

Air density at 100 °F (38 °C) = 0,0754 Ib/cu ft (1,21 kg/m?).
Specific heat of air = 0,241 Btu/lb /°F (0,017 kW*dak/kg /°C).
Presumed ambient temperature = 38 °C (100°F)

Calculation example of required air flow;

First of all , we should find the radiated heat from en-
gine and alternator from their datasheets, in this exam-
ple, sum of radiated heat from engine and alternator
is 4100 BTU/min (72kW) ,10 feet of 5 inch diameter
exhaust pipe is mounted in the room .Allowable tem-
perature rise in the room is 30 °F .

|- Add the heat inputs to the room from all sources,
find radiated heat from silencer and exhaust pipe from
table 6.1. Radiated heat from 5 inch exhaust pipe is
I32BTU/min , radiated heat from silencer is 2500
BTU/min

Radiated heat from GenSet-------------------eee-- 4100 Btu/dk
Radiated heat from exhaust pipe 10 x 132 ---- 1320 Btu/dk
Radiated heat from silencer------------------ 2500 Btu/dk

Total radiated heat

7920 Btu/dk

2- The required airflow account for heat rejection in
the room is proportional to the total heat input di-
vided by allowable room air temperature rise .

55 x Total radiated heat (Btu/dk)
Temp.Rise (A°F)

Air Flow =

792
= ___§_5__>_< ______ 9.__ = 14520 cfm
30
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PIPE HEAT FROM PIPE HEAT FROM
DIAMETER BTU/MIN-FOOT MUFFLER

INCHES (mm) (kJ/Min-Meter) BTU/MIN (kJ/Min)
1.5 (38) 47 (62) 297 (313)

2 (51) 57 (197) 490 (525)
2.5 (64) 70 (242) 785 (828)

3 (76) 84 (291) 1,100 (1.160)
3.5(98) 96 (332) 1,408 (1,485)
4(102) 108 (374) 1,767 (1,864)
5(127) 132 (457) 2,500 (2,638)
6 (152) 156 (540) 3,550 (3,745)
8 (203) 200 (692) 5,467 (5,768)
10(254) 249 (862) 8,500 (8,968)
12(305) 293 (1014) 10,083 (10,638)

Tablo 6.1. Heat losses From Uninsulated Pipe and Si-

lencers

Not: Use 30% of the heat values given in Table 6.1 for

insulated systems

Engine

kW / min.

@ 50 Hz

@ 60 Hz

$3.8-G6

13.1

15

$3.8-G7

15

17

6BTA5.9-G5

22

25

6BTAA5.9-G5

30

36

6CTA8.3G2

35

40

6CTAA8.3G2

36

N/A

NT855G6

57

N/A

NTA855G4/G2

65

72

NTA855G6/G3

81

76

KTA19G4

88

99

VTA28G5

114

133

QSK23G3

137

166

QST30G3

137

152

QST30G4

152

N/A

KTA50G3

176

229

KTA50G8

236

N/A

KTA50G9

N/A
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Table 6.2. Radiated heat from Cummins Engines
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6.5. Water Treatment

General

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

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

Engine Coolant

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

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

Protection against corrosion

Supplemental Coolant Additive (Cummins DCA4 or
equivalent) is required to protect the cooling system
from fouling, solder blooming and general corrosion.
The use of antifreeze is also recommended as DCA4
concentrations are dependent upon the presence of
antifreeze. Antifreeze also interacts with DCA4 to pro-
vide greater corrosion and cavitation protection.
Procedure for Treating Coolant

I. Add the required amount of water to mixing con-
tainer and dissolve in the required quantity of DCA
mentioned at table 6,3. the amount of DCA is 4% of
the total coolant capacity.

Colant capacity (litre) Units Liter

19-28 10 1.0
29-43 I5 1.4
44-58 20 1.9
59-77 25 24
78-115 40 3.8
[16-191 60 5.7
192-285 90 8.5
286-380 120 1.4

Table 6.3. Recommended amount of DCA4 according
to coolant capacity

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

3. Add the coolant to the cooling system

Cold Weather Protection

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

A 50% antifreeze 50 % water mixture is recommended
because DCA4 concentrations are dependent upon
the presence of antifreeze. The dosage of DCA4 must
be increased to higher concentration if antifreeze is
not added to the coolant. A low- silicate antifreeze is
recommended.

Prope Ethylene Glycol Propylene Glycol Pure

operty (% by Volume) (% by Volume) Water
Glycol Concentration 40 50 60 40 50 60 0
Freezing Point °F (°C) 12 o 2 E 27 =6 oL

29 | @n | | @) | 33 | 49 | O

Boiling Point °F (°C) at 222 226 232 219 222 225 2 19(100
Atmospheric Pressure (106) (108) (1) (104) (106) (107) (100)
Boiling Point °F (°C)
with [4psi(96.5kPa) 259 263 268 21 27 26! 248(120)
Pressure Cap (126) (128) (30 | (123 | (125 (127)

Table 6.4. Antifreeze Mixture Properties

6.6. Engine Warming

Where thermostatically controlled immersion heaters
operating from the mains supply are fitted in cooling
system these maintain the temperature of the coolant
in cold weather.

A heater alone, fitted in the engine will not be ad-
equate for starting or preventing freezing, so an anti-
freeze mixture should be used.

6.7. Combustion Air

Engine combustion and ventilation system are consists
of the parts mentioned below ,

- Air Fitter (All engines)

- Turbo Charger (Most of the engines)

- Exhaust outlet elbow (All engines)

- Silencer (All engines)

The duty of the Turbocharger and exhaust system is
to supply adequate fresh air and discharge the exhaust,



and decrease the noise level by silencer(see the ex-
haust system).Radiator outlet should be ducted to air
out let via flexible joint to avoid recirculation of hot air.
Insufficient air will cause engine power decrease and
carbon residue on some engine parts.

7. LUBRICATING OIL

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

7.1. Oil Performance Properties

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

7.2. Lubrication Oil Recommendations for Cummins
Engines

Cummins recommends that high quality multi grade
SAE I5W/40 high service engine oil in diesel engines
are used. At ambient temperatures above —I5 °C is
I5W40.

The minimum APl oil quality levels recommended for
use is CH / Cl-4, CH or CI-4 can be used in areas
where CF4 oil is not yet available, but the oil interval
must be reduced API CA, CB, CC, CD, CE, CG4 cat-
egories not recommended, do not use

7.3. Lubrication Oil Recommendations for John
Deere Engines

New engines are filled John Deere engine break-in oil.
After the break-in period, use John Deere PLUS-50®
or other diesel engine oil as recommended.

IMPORTANT

Do not use John Deere PLUS-50® oil or engine oils
meeting APl CG4, API CF4, ACEA E2 or CCMC D5
performance levels during the first 100 hours of opera-
tion of a new or rebuilt engine. These oil will not allow
the engine to break-in properly.

Use oil viscosity based on the expected air tempera-
ture range during the period between oil changes.

The following oil is preferred
* John Deere PLUS-50®

The following oil is also recommended
* John Deere TORQ — GARD SUPREME®
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Other oils may be used if they meet one or more of
the following:

* John Deere UNI GARDTM

* APl Service Classification CG-4

* API Service Classification CF-4

» ACEA Specification E3

» ACEA Specification E2

* CCMC Specification D5

* CCMC Specification D4

Multi-viscosity diesel engine oils are preferred

If diesel fuel with sulfur content greater than 0,5 % is
used, reduced the service interval by 50%

(15W-40 Lub-oil should be preferred for 6081 model
engine).

7.4. Lubrication Oil Recommendations for Hyundai
Engines

Initial factory fill is high quality break-in oil for API Ser-
vice CH-4 grade. To obtain the best engine perfor-
mance and engine life, engine oil is specified engine
oil is not available, use a reputable brand of engine oil
labeled for API Service CH-4 and SAE viscosity 15W-
40. Refer to oil identification symbol on the container.

7.5. Lubrication Oil Recommendations for Mitsubishi
Engines

Many oil standards, which established through spe-
cial oil depending application of engines and operat-
ing conditions. Among those standards, SAE viscosity
grades and API service classifications are mostly used
to classify engine oils. There are several categories of
diesel engine oils. For Mitsubishi diesel engine, CD or
CF graded oils are recommended as they are suitable
for supercharging and high load application.

Use the following chart to select the appropriate oil
viscosity according to the ambient temperature.

Temperature °F
-40 20 0 20 40 60 80 100 I2(

All Seasons 5W40-15W40
All Seasons CI-4-10W30

Winter Conditions

I I O

4030 20 -10 0 10 20 30 40 5(
Temperature °C

Winter Conditions

Arctic Conditions

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



8. ELECTRIC STARTING SYSTEMS

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

The power source for electric starting systems is a 12
or 24 VDC battery system. Starting system consist of
starter, battery, and control panel .There could be 2
starters on big engines

The starting voltage is determined by engine size, 24
VDC being used for larger engines to reduce start-
ing current and hence cable size. Control of starting is
via a start solenoid which is controlled by the gen-set
control system.

8.1. Battery Systems

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

Please contact the engine O&M Manuals of the en-
gines sent with the generator for detailed information.

9. THE PLACEMENT AND INTALLATION OF
TRANSFER SWITCH

9.1. ATS Panel and Its Installation

Automatic transfer switch is used to power the system
by Generator in the case of Mains failure.

ATS system provides;

- Mains Failure detection

- Reconnection electric power source from its primary
source to a standby source or vice versa

ATS consists of contactors and a control module .the
control module is mounted on the GenSet's control
panel or in a building control automation.

ATS could be mounted in a wall mounting panel or a
floor standing panel.

The placement of the transfer switch and its mount-
ings:

» 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, break-
ers will open more easily. There must be enough
working place around the transfer switch.

* Share the loads equally to all 3 phases, current from
one phase should not exceed the nominal current, The
size of the power cables according to ampere is on the
Table 10.1.

* Having breaker between the generator set and the
transfer switch is optional.

* If the transfer switch panel is apart from the genera-
tor set, transfer switch must be placed as

close as possible to the distributor panel.In this case
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power cables are drawn from generator set, mains
panel and emergency power panel.Furthermore ac-
cording to electrical project control cable must be
drawn from the generator set control panel.

* If the transfer panel is mounted on the GenSet, 2
power cables should be taken from Customer Panel,
one of them is Mains the other one is Load cable. You
can see a typical emergency power system installation
at Figure 9.1.

9.2. ATS Standards

European and international standards for ATS are, IEC-
947-4 ACl |EC-158-1 VDEOI06,BS4794 . UL stand-
ards are used in North America.

9.3. ATS Power Contactors

Transfer switches could be consists of 3 or 4 pole con-
tactors or a change —over contactor (optional). Electri-
cal interlock contactors are used below 1050 A ATS
panels, mechanical interlocks are optional. Motorised
Circuit breakers are used above 1050 A ATS.

MAINS

MAINS
BREAKER
. —

h
7JTR/1N3FER

SWITCH

GENERATING SET

OVER CURRENT

~Z_PrOTECTION

Figure 9.1. Typical emergency power system installa-
tion.

10. ELECTRICAL CONNECTION

10.1. General

Only full qualified and experienced electrical techni-
cians should carry out electrical installation, service and
repair work.

Warning;

- Make electrical connections in compliance with rel-
evant Electrical Codes, Standards or other
requirements.



10.1.1. Cabling

Single core and multi core cables are used for GenSet
installation, there are various ways for cable
installation ,some of them are ;

- Around the walls, beams and columns as an open
type

- On the floor in an open or closed cable duck

- In'a metal or plastic cable duck or ladder cable tray

- Underground channels

Cables are installed as short as possible between
GenSet, ATS and Control Panel.

The factors that affects the cable size;

- Temperature

- Loading type (continuous etc.)

- Protection against over loading

- Cable type

- Rated Voltage

- Current carrying capacity

- Determined voltage drop

- Cable installation type and distance between cables.
[t is almost impossible to determine the harmonic load
before the GenSet is loaded , so that neuter cable size
should be as big as phase cable size.

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 much,
voltage falling at the load side can be too much at the
transient current duration. The voltage drop across a
cable can be determined as follows:

V3xLxIx (R Cos@+X.Sng)
e:
1000

e = Voltage drop (V)

| = Rated current (A)

L = Length of conductors (m)

R = Resistance (Q/km to VDE 0102)
X = Reactance (Q/km to VDE 0102)

In additional to that, cables should be in compliance
with relevant Electrical Codes, Standards or other re-
quirements

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

If ATS panel is very far away , it will be expensive to
use flexible cable for all installation ,so that , a cable
connection box could be used to minimize usage of
flexible cable

For all installations, fuses should be used between
mains supply inlet and GenSet control panel supply
inlet terminals, in order to maintenance control panel.
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10.2. Cable Size Selection

Cables should be selected according to their current
carrying capacities. The current carrying capacity has to
be equal or more than full load ampere of the GenSet.
Installation conditions have to be considered too, while
selecting the cable size.

The factors that affects the cable current carrying ca-
pacity ;

- Substance of the cable , Copper or aluminum

- The type of insulation

- Cable protection type

- Ambient temperature of installation area

- Installation method ; open ,in a duct, or in a group
with other circuit's cable

10.3. Cable Installation Methods

Cable protection duct

- Ducts have to be earthed

- Ducts have to be done before starting the cable in-
stallation.

- There have to be enough empty place

- Ducts should be protected against dust and water

10.4. Cable ducts

Perforated Cable Ducts are common method used for
cabling system Ducts have to be galvanized or coat-
ed against rust. Clamps and Clips should be made of
galvanized steel or brass. Cables should be laid down
flatwise . There should be empty space for cable con-
nection. The distance between cable ducts supports
should be 1200 mm. the supports should be chosen
in proper size and strong enough to carry 20% more
cable that used.

10.5. Protection

The cables connecting the generator set with the dis-
tribution system are protected by means of a circuit
breaker to automatically disconnect the set in case of
overload or short circuit. (Manual models only)



0,6/1 kV, NYY(YVV) type Cable
Cable Current Capacity HO7V-K
Section 20 °C at Soil 30 °C at Air 450/ 750V
Single  [Multible | Single [Multible| 30 °C
mm? Core Core | Core | Core at Air
& |00 | & |0
25 39 36 28 25 32
4 50 47 37 34 42
6 62 59 47 43 54
10 83 79 64 59 73
16 107 102 84 79 98
25 138 133 114 106 129
35 164 159 139 129 158
50 195 188 169 157 198
70 238 232 213 199 245
95 286 280 264 246 292
120 325 318 307 285 344
150 365 359 352 326 391
185 413 406 406 374 448
240 479 473 483 445 528

Table 10.1. Current carrying capacity of power cables

10.6. Loading

When planning the electrical distribution system, it is
important to ensure that a balanced load is presented
to the generator set. If loading on one phase is sub-
stantially higher than the other phases it will cause over
heating in the alternator windings, imbalance in the
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 generator set. For connection to
existing distribution system, it may be necessary to re-
organize the distribution system to ensure these load-
ing factors are met.

10.7. Power Factor

The power factor (Cos @) of the connected load
should be determined. Power factors below 0,8 lag-
ging (inductive) can over load 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 fac-
tor 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
over voltages. Generally whenever the generator set is
supplying the load any power factor correction equip-
ment should be switched off.
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10.8. Synchronization
If the GenSet will be synchronized with another Gen-
Set or Mains , additional equipments will be needed.

10.9. Grounding / Earthing Requirements

The frame of the generator 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 con-
nection cables or straps should have at least full load
current carrying capacity and meet applicable regula-
tions.

The generator set and all associated equipment, con-
trol and switchgear panels must be earthed before the
set is put into operation. Earthing provides a reference
for system voltages to:

* Avoiding floating voltages

* Prevents insulation stress

* Allows single earth faults to be detected

* Prevents touch voltages on adjacent components
There are a number of different earthing systems:

10.9.1. Solid Earthing

The system is earthed with a direct connection via
an earth electrode with no intentional impedance to
earth. This method is used and required by the elec-
trical code on all low voltage systems, 600 volts and
below with a grounded earth electrode. This earthing
system is made up of the following:

Earth Electrode

The earth electrode is one or more copper clad steel
rods driven into the ground. (neither water or gas
mains used separately or together are acceptable as an
earth electrode.) It must have a low resistance to earth
to prevent a dangerous voltage appearing between
any points which a person could reach simultaneously
and be capable of carrying a large current.

Earth Lead

The earth lead is a copper conductor of sufficient
cross sectional area, connecting the earth terminal to
the earth electrode. The point of connection of the
earthing lead to the earth rod(s) should be protected
from accidental damage, but also must be accessible
for inspection.

Earth Terminal

The earth terminal is situated to the generator termi-
nal box. The earth continuity conductor bonds all non
current carrying metalwork, metallic conduit, enclosure
and generator frame etc. in the installation and cus-
tomer premises, plant room to the earth terminal. The



conductor shall be connected to the customer earth
terminal, which will be effectively earthed to an earth
electrode.

Earth Rods

The number of rods that are required to form a satis-
factory earth electrode is dependent upon the ground
resistance. The earth loop resistance (of which the
electrode is part) must be low enough that in the
event of an earth fault occurring, sufficient current will
flow to operate the protection devices (fuses or circuit
breakers).

10.9.2. Impedance
Grounding

An earthing fault limiting resistor is permanently in-
stalled in the path of the neutral point of the generator
phases to the earth electrode. Used on three phase
three wire systems where continuity of power with
one ground fault is required. Systems 600 volts and
blow.

(Resistance or Reactance)

Unearthed

No internal connection is made between the AC gen-
erator system and earth. Used on three phase, three
wire systems where continuity of power with one
ground fault is required. Used on systems of volts and
below.

10.9.3. Protections

Unrestricted Earth Fault

A single Current Transformer is fitted in the neutral
earth link, protections is by a simple current sensing
relay, which will respond to any current flowing in the
earth path, it protects the whole system. The advan-
tages of unrestricted earth fault are:

* It provides protection for all earth faults on the gen-
erator, switchgear and system.

* It provides a good level of personnel protection
throughout the system.

Restricted Earth Fault

Current transformers are fitted in all phases and neu-
tral of the system. Protection is by a simple current
sensing relay, which again, will respond to any current
flowing in the earth path, it operates only within a pro-
tection zone.

The zone being limited to the generator and the posi-
tion of the neutral relative to the current transformers.
[t does not discriminate with downstream protection.
The advantages of restricted earth fault protection are:
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* It will provide protection discrimination.

* There is less risk of nuisance tripping.

* The protection relay can be set to low levels, reduc-
ing damage to the alternator or cables in the event of
a fault.

* The protection relay can be set for instantaneous
operation reducing the possibility of touch voltages.

10.9.4. Earthing

Earthing or Grounding a conductor means the connec-
tion of the earth (the earth is a conductor of electric-
ity). The purpose of this is:

- To decrease hazard to human life

- To stabilize the voltage of the system with respect
to earth

- To ensure that the voltage between any phase and
earth does not normally exceed the phase voltage of
the system

- To reference the neutral point so that its potential
does not fluctuate

- To allow a means of implementing protection of fault
current between any phase and earth

10.9.5. Earthing of Low Voltage Single Generator
sets

[t is usual for Low Voltage system (LV) (below 600V
), to have their neutral conductor connected directly
to earth. This is done between the neutral point of the
alternator frame, with a physical linking cable or copper
bar. The alternator frame should in tumn be earthed
into the soil through bonding conductors via the main
building earth, in accordance with local legislation. In
practice, the resistance of the path between neutral
and earth should be less than €2 in good soil, and less
than 5Q in highly resistive soil.

(Absolute maximum 20€2)

The neutral to earth connection can be monitored
to detect current flowing between earth and neutral.
Current will only flow between earth and neutral. Cur-
rent will only flow between these two conductors in
the case of a short between one of the phases and
earth. A direct sustained short via earth represents a
near infinite load for the alternator and will result in
burning out of the windings.

10.9.6. Earthing of High Voltage Generator Sets

In the case of high voltage systems, the fault current
which will flow as a result of one phase being shorted
to earth would be many times higher than that of a low
voltage system. In order to limit this current to a level
which is convenient for detection of CTs and discrimi-
nation a resistance is often placed between neutral and
earth in HV systems.



10.9.7. Typical Earthing Arrangements
Standby generator set earthing with 3 and 4 poles
ATS. N denotes NEUTRAL, E denotes EARTH.

UTILITY SUPPLY GENERATOR SET
| 3-POLE AUTOMATIC
' TRANSFER SWITCH

3 WIRES & GROUND —
TOLOAD

Fig. 10.1. 3 phase 3 wire connection

UTILITY SUPPLY GENERATOR SET
— 3-POLE AUTOMATIC
TRANSFER SWITCH H

Fig. 10.2. 3 phase 4 wire connection 3 pole switched

GENERATOR SET

4-POLE AUTOMATIC -
TRANSFER SWITCH '

UTILITY
|

N

4 WIRES & GROUND —
TO LOAD

Fig. 10.3. 3 phase 4 wire connection 4 pole switched

10.9.8. Earth Fault Protection Schemes

Earth fault protection schemes for generator system
are designed to protect the alternator. Earth fault pro-
tection is sometimes referred to in general terms when
discussing operator safety and protection schemes.
Unless otherwise stated Earth fault protection is for
machine protection unless otherwise stated.

Always investigate whether protection for operators
is required.

Earth fault protection schemes for generator sets fall
into the following two main categories.
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Restricted

Restricted earth fault protection concems only one
zone of protection. Restricted earth fault protection
should be used on generator set systems to confine
the trip in the event of an earth fault to the generator-
set system zone of protection and not its load. In this
way, it is possible to set up more systems which
discriminate between the earth faults of the load.

Unrestricted

Unrestricted earth fault protection concerns all con-
nected load all the way down the supply line. The zone
of protection will in effect be all of the loads connected
to the generator set and the set itself. For operator
safety 30mA unrestricted protection is used. That is
when 30mA is detected in the earth path, the protec-
tion operates.

ZONE OF
PROTECTION

UTILITY
—-— 4-POLE AUTOMATIC
H TRANSFER SWITCH

GENERATOR SET

.
|

E Ef
4 WIRES & GROUND)
TOLOAD
3

Fig. 10.4. Earth fault protection schemes
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1. ACOUSTIC SILENCING

Control of generator set noise is becoming very im-
portant in most installations. There is range of com-
ponents available to control the noise level. An open
Set Generator noise level is aprox. around 100 dB(A)
which is very high and have to be attenuated by taking
some precaution.

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

I1.1. Exhaust Silencers:
As discussed in Section 5. the exhaust silencer will de-
crease sound level from the engine.

11.2. Canopies:
Sound attenuating canopies lower the noise level of
the entire generator set.



11.3. Other Sound Attenuation:

For installation 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
generator sets.

Adding Sound Levels

If the sound levels from two or more sound sources
have been measured separately, and you want to
know the combined sound pressure level of the sound
sources, the sound levels must be added

together. However, due to the fact that dBs are loga-
rithmic values they cannot just be simply added
together.

An easier method is to use the curve below and the
following procedure:

|. Determine the Sound Pressure Level (SPL) of each
noise source separately (Lpl , Lp2).

2. Find the difference (change in L) between these lev-
els (Lp2 - Lpl).

3. Find this difference on the horizontal axis of the
chart. Move up until you intersect the curve,

and then look at the value on the vertical axis to the
left.

4. Add the value indicated (L+) on the vertical axis to
the level of the noisier noise source (Lp2).

This gives the sum of the SPLs of the two noise sourc-
es.

5. If three or more noise sources are present, steps |
to 4 should be repeated using the sum

obtained for the first two sources and the SPL for each
additional source.

Example ;

L
L

=55dB

=51dB

=4dB

=1,4dB

=55+ 1.4=56.4 dB

p2
p1
oL,
L‘

L

presult

~—

n NRESHEEN

5

4dB

Table I'1.1. Noise Level Calculation Curve

Effect of distance to Noise Level

In a free field area sound level decreases as distance
increases.

You can use Figure | 1-2 to find out the noise level of
a Gen.Set at a distance. For example as shown at the
Figure 11-2, if the Gen.Set noise level is 95dB(A) at 7
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meter , it's noise level will drop 72 dB(A) at 100
meter away. This example can be used only for free
filed areas , to find out the exact value you always
should measure it and be sure that background noise
level is less than 10 dB(A) of Gen.Set noise level.

" \\\
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g \ N Y \
@ 80 =] = ~
¢ ~ \\ I-+d- [T
E] Y R R s e el
3 o [~ — [~
\ [~ \
60 I L
| \
~1_|
50
10 20 0 100 200
(23) (33) (66) (164) (330) (660)

Distance From Source in Meters (fest)

Figure 11.2. Decreases In Loudness As Distance In-
creases (Free Field)

12. HEALTY and SAFETY

Safety should be the primary concem of the facility
design engineer and all personnel engaged on instal-
lation and commissioning. Safety involves two aspects:

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

2) Reliable operation of the system.

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

12.1. Fire Protection

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

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

» Typically, the generator room will be required to
have a one hour fire resistance rating. Generator room
construction will have to have a two hour fire resist-
ance rating.

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

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

* A manual emergency stop station outside the gen-
erator room or enclosure or remote from the genera-
tor set in an outside enclosure would facilitate shutting
down the generator set in the event of a fire or an-
other type of emergency.



General

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

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

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

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

12.2. Exhaust Gases

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

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

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

* Exhaust manifold should be protected against to ac-
cidentally touching. Exhaust pipes and silencer should
be lagged.

* Do not use exhaust gases to heat a compartment.

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

12.3. Moving Parts

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

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

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

12.4. Hazardous Voltages

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

For personal protection, stand on a dry wooden plat-
form or rubber insulating mat, make sure clothing and
shoes are dry, remove jewellery from hands and use
tools with insulated handles.

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

* Do not run AC and DC cables in the same looms
or duct
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* Always ensure that bonding and equipment earthing
are correctly done. All metallic parts that could be-
come energised under abnormal conditions must be
properly earthed.

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

* Do not tamper with interlocks.

 FElectrical connections and mountings should be
made only by authorized and qualified persons

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

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

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

12.5. Water

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

12.6. Coolant and Fuel

The coolant heater must not be operated while the
cooling system is empty or when the engine is run-
ning or damage to the heater will occur. Coolant under
pressure have a higher boiling point than water.

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

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



13. LOAD CHARACTERISTIC AND APPLICATIONS
13.1. General

Generating plants are used in three main duties:

|) Primary or Base Load Duty

2) Peak Looping Operation

3) Standby to Utility mode

13.2. Load Characteristics

An overall assessment of load characteristics is neces-
sary therefore the nature and characteristics of load
must be established, supported by analysed data. In-
stalled equipment should be listed and duty cycles
known.

The proposed method of plant operation should be
known so that the load factor can be assessed and
demand deduced.

Where loads of different power factor are being con-
sidered, the active and reactive powers should be
segregated and then added separately. More accurate
predictions can be made by applying diversity on both
the reactive and active power.

Generating capacity must be sufficient to meet peak
power demand, even if the peak only occurs for a few
hours once a year. Future load expansion should not
be ignored, as there may well be a rise in energy re-
quirements. Designs must be flexible enough to allow
for planned expansion with the minimum of disruption
to existing plant. It is usual to provide at the outset,
10 to 20% margin of capacity over and above that re-
quired by the annual peak demand.

13.3. Motor Starting

The effect of motors starting and start sequence
should be determined in conjunction with the running
loads so that the least size of genset can be selected
to match the load profile. In certain circumstances, it
may be more prudent to consider the miss-matching
of engine and alternator to find the optimum solution.

Sizing

[t should be noted that the larges motor may not nec-
essarily have the largest impact on load, the impact
being determined by the starting method.

The various normal starting methods, with their gen-
eral starting characteristics, are as follows:

a) Direct on line 7 x flc, 0.35 pf

b) Star Delta 2,5 x flc, 0,4 pf

) Auto transformer 4 x flc (75% tap), 0,4 pf
d) Electronic Soft start 3x flc, 0,35 pf

e) Inverter Drive 1.25 flc, 0,8 pf

flc = full load current)
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Particular care must be taken to ensue that:

I. engines can develop sufficient kilowatts

2. alternators can develop sufficient kVA

3. frequency and voltage drops can be maintained
within acceptable limits when the various loads are
applied.

It is recommended that the client, or his consultant be
on contacted to discuss the load profile, particularly in
cases where worst case loading (i.e. the most onerous
impact load starting with all other loads connected)
provides a less economical solution in terms of capital
cost of equipment. A better solution may be achiev-
able by re —arranging the profile.

13.4. Unusual Loads

13.4.1. Non-linear Loads

The use of solid state power devices such as thyris-
ters and triacs are major sources of harmonic distor-
tion in supply networks. The non linear load currents
that characterise such equipment may well be within
acceptable limits, where the power source is a low im-
pedance public utility supply, but if a converter is used
in the installation the non linear loads will be more
significant and less predicable. The harmonic currents
generated will depend upon the type of converter
used, where as the resulting voltage harmonics will re-
late to the property supply network.

To suppress harmonic distortion the following meth-
ods can be used;

Filter banks: their design requires considerations of the
load duty cycle and knowledge of the impedances, to
avoid them acting as sinks for harmonics generated
elsewhere.

» Grouping the converters to form a single unit.

* Phase shifting; with the use of special rectifier trans-
formers which alter the phasing of the secondary wind-
ing or the angle at which the harmonics are produced.
» Reduction of the supply system impedance: by in-
creasing the frame size of the alternator or using a spe-
cially designed low —reactance machine.

13.4.2. Fluorescent Lights

At ‘switch on’ fluorescent lights produce high tran-
sient terminal voltages, as a purely capacitive load is
present without any appreciable level of active load.
The power factor correction capacitors of fluorescent
lamp installations can have the effect of imposing high
transient stresses on the rotating diodes of the brush-
less alternator. A non inductive and matched resistance
in parallel with the main field offers a solution to the
problem.



13.4.3.Lift and Cranes

Mechanical energy may be fed back to the power
source in the form of electrical energy when braking
lifts and cranes. This energy may be absorbed by the
other equipment operating but the surplus power will
cause the generator to act as a motor tending to drive
its prime mover. The generator speed will increase and
the governor will reduce its fuel supply. The reverse
power must be totally absorbed by the mechanical
losses and the generators electrical losses. However
the generator is capable of absorbing limited regenera-
tive power so if regenerated load is connected to the
generator, the total of the other load elements should
be equal to the regenerated power . It may also be
necessary to connect a continuously rated resistive
load to absorb the regenerated power, such as load
banks.

13.4.4. Capacitive Loads

As the capacitive load increases, there is a tendency
to over excite the generator unless the main field cur-
rent can be reversed by the action of the machines
excitation control system. This is not possible with an
ordinary brushless alternator. The effect of capacitive
loads, produces a high terminal voltage, limited by the
magnetic saturation of the machine.

13.5. Unbalanced Loads

Unbalanced currents are caused by faults other than
those involving all three phases. Faults are usually
cleared by circuit protection, any failure of remote pro-
tection to operate or related circuit breakers to trip
would result in the fault circuit remaining connected to
the generator. Action should be taken to trip the gen-
erator breaker if the unbalanced condition persists or
if the level of the negative phase sequence current rises

13.6. Alternator Connection

Different voltages can be acquired only by changing
connections in most alternators. If you changed the al-
ternator voltage , ensure that current transformers ,ca-
bles and measuring devices are suitable for this change.

13.7. Insulation Test

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

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

14. TOWING (Mobile Generator Sets)

14.1. Preparing to Tow

Inspect all components of the coupling equipment on
the towing vehicle and the generator set for defects
such as excessive wear, corrosion, cracks, bent metal,
or loose bolts.

Inspect tyres for condition and proper inflation. Check
that all tail lights, if equipped, are operating properly
and that all reflectors are clean and functional.

14.2. Towing

Whenever towing a mobile generator set, remember
that manoeuvrability and stopping distance will be af-
fected by the weight of the trailer.

WARNING

I When mobile generator set, observe all Codes,
Standards or other regulations and traffic laws. These
include those regulations specifying required equip-
ment and maximum and minimum speeds.

I Do not permit to ride on the mobile generator set.
Do not permit personnel to stand or ride on the draw-
bar or to stand or walk between the generator set and
towing vehicle.

I Avoid gradients and avoid potholes, rocks or other
obstructions and soft or unstable terrain.

I Ensure the area behind and under the mobile set is
clear before reversing.

14.3. Parking

Park the set on a dry level area that can support it's
weight. If it must be located on a slope, park it across
the grade so that it does not tent to roll downhill. Do
not park the set on grades exceeding 15°

14. GENERAL PRECAUTION

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

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

2. The warranty of the generator set will become inva-
lid in case of any intervention of any person other than
authorized AKSA services or by prior written approval



from AKSA power generation on the generator set
for any reason.

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

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

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

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

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

8. Don't over crank the generator set , if the generator
is not started at the first attempt , wait 10 second and
then try to start the engine again , the cranking mustn't
be done more than 3 times ,and cranking time have to
be less than |0 seconds ,otherwise starter gear could
be broken or starter could be bum up. These condi-
tions are not covered warranty.

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

[0. Our company does not take the responsibility of
the damages on the mains supply contactor of the
automatic generator sets due to over current, low or
high voltage.

I'l. Never remove the battery terminals while the gen-
erator set is in use. Even a moment of disconnection
can cause damage on the electronic closing relay of the
charge afternator and

on the electronic engine speed control circuit these
conditions are not covered by the warranty.

|2. Failures due to overload and unbalanced load in
excess of the generator set power (such as alternator
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and contactor failures) are not covered by the war-
ranty.

I3. When the manually operated generator set is start-
ed up, it should be warmed by operating at idle for 5
minutes . When stopping the diesel engine, it should
be unloaded and then continued to be operated for
cooling for 5 minutes before stopping. Otherwise
problems which are likely to occur will not be covered
by the warranty

[4. Never run the Genset for a long time under the
30% of prime power , the problems which are likely to
occur will not be covered by the warranty

I5. Use only original spare parts . The problems which
are likely to occur will not be covered by the warranty

[6. The first starts of the Gen.Sets have to be done
by AKSA Authorized Services, otherwise Gen.set war-
ranty will be invalid.

|7. Any project or additional equipments couldn't be
done or installed to the Gen.Set within the warranty
period. If those plans (synchronizations , additional
control panel ,panel , transfer panel etc,)) are done
without notifying the AKSA Authorized services , Gen.
Set won't be covered by warranty.

I8. Warranty period is | year or 1000 hour which ever
comes first, beginning from the shipment date.

15. CUSTOMER RESPONSIBILITY

I. The First Start is only valid for the location where
the Gen.Set is installed ,if the location of the Gen.Set is
going to be changed , the Gen.Set has to be controlled
and tested by AKSA Authorized services again. War-
ranty of the generator set will become invalid if the first
start and controls are done by any person other than
authorized AKSA services .The customer will bear the
cost of Second Start.

2. Control and maintenance works indicated in the
periodical maintenance schedule and the operating
manual must be carried out completely and timely by
AKSA Authorized services for a fee. The maintenance
schedule and Manuals are given to the customer with
the Gen.Set. if these Manual and schedules are lost,
customer has to have a new one.

3. Other than manufacturing defect , Customer will
bear the fee of all maintenance, troubleshooting and
problems



4. If the Gen.Sets won't be started more than 2
Months, These Gen.Sets have to be stored as men-
tioned in the Manuals. The necessary information and
help can be provided from AKSA Authorized services

5. The conservation(storage) of the Gen.Set have to
be done by AKSA Authorized services, If the Gen.Set
is in warranty.

6. If the customer wants service guy work overtime,
customer has to bear the cost of overtime pay

7. Customer has to bear the cost of operations, instal-
lations and structures such as acces doors, barriers,
walls, railings, floors, ceiling or the likes , rental cranes
or the likes of cranes, built ramps or the likes, trailers
or protective structures

8. Customer have the right of asking and investigat-
ing the service guy authorization, it is also a customer
duty..

9. Customer has to keep the Warranty Certificate and
the First Start documentation to have warranty service,
for this reason, these documentation should be kept
into Generator Room within easy reach.

|0. Gen.Set room dimensions have to be according to
norms, Adequate ventilation and exhaust outlet have
to be provided by customer.

I'l. Mains contactors are chosen according to Genera-
tor sets nominal power, ASKA is not responsible for
the failures which is caused by over current drawn by
mains.

[2. Main’s lower and upper limits are determined so
as to Gen.Sets and customer’s plant will work prop-
erly. Changing the mains voltage limits if requested by
the customer, the customer is responsible for all faults
resulting from this change, this change can be made by
writing a report on the customer undertakes.
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Generator Set, 50 Hz, 400V 5 "§,§ E §" 2 ? .*g ) ) )
ER = LN !_; [ -3 Oil SpeCIﬁcatFons
Standby w3 2l © 1 0% O Not; Lubricating oil viscosity level will be
n Power Cn..lmmins 5 - 2O|[VO 3 chosen from F\gu‘re 7.1 according to the
Engine Model v Model ambient temperature
(R L/sa | Liter | Liter | Liter
AC 28 27,5 X2.5G2 6,5 70 Il 8
AC 375 38 X3.3Gl 104 | 130 Il 8
AC 66 66 4BTAA33GI3 14,7 240 | 16,5 Il
AC 110 110 6BTA5.9G5 25 240 [ 198 ] 164
AC 150 150 6BTAAS5.9G6 35 470 | 214 | 164
AC 170 170 6BTAA5.9G7 37 470 | 214 | 164
AC 220 220 QSB7G5 51 340 26 19
AC 350 350 QSL9G5 63 470 | 286 | 265
AC 550 K 550 KTAI9G4 107 ] 850 | 120 [ 50
AC 550 550 QSXI5G8 103 850 66 91
AC 700 700 VTA28G5 140 | 1000 | 170 | 83 APICH
AC 825 825 VTA28G6 164 | 1000 | 170 | 83 API Cl-4
AC 880 880 QSK23G3 161 ] 1500 | 120 | 103
API CF4
AC 100 K 1100 KTA38GI4 209 | 1500 | 350 | 135
AC 1100 1100 QST30G4 202 1500 | 371 154
AC 1250 1250 KTA38G9 225 1500 | 279 | 135
AC 1410 1410 KTA50G3 261 2000 | 415 | 177
AC 1650 1650 KTA50GS8 309 [ 1900 | 420 | 204
AC 2000 2000 KTA50G23 376 1900 | 516 | 178
AC 2250 2250 QSK60G4 394 | 2000 | 500 | 280
AC 2500 2500 QSK60G8 449 ] 2200 | N/A'| 176
AC 2750 2750 QSK60G23 493 | 2200 | 525 |378.5
AC 3000 3000 QSK78G9 528 NA | N/A'| 466

Table 14.1. Fuel consumption and coolant, fuel and lubricating oil capacities and lubricating oil specifications (50 Hz
Cummins Engine Open Gen-sets).
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Generator Set, 60 Hz, 480V 5 %? E §" 2 ? .*g ) ) )
ER = LN !_; [ -3 Oil SpeCIﬁcatFons
Standby w3 2l © 1 0% O Not; Lubricating oil viscosity level will be
n Power Cn..lmmins 5 - 2O|[VO 3 chosen from F\gu‘re 7.1 according to the
Engine Model v Model ambient temperature
(R L/sa | Liter | Liter | Liter
AC 169-6 169 6BTAA 59-G6 39 470 | 214 | 164
AC 363-6 363 NT 855-G6 74 700 66 | 386
AC 394-6 394 QSL9-G5 75 470 | 286 | 265
AC 444-6 Rl NTA 855-G3 87 700 66 | 386
AC 500-6 500 QSX15-G6 976 | 850 | 66 | 91
AC 620-6 620 KTAI9-G4 122 | 850 [ 120 | 50
AC 625-6 625 QSXI15-G9 1178 | 850 66 91
AC 626-6 626 QSX15-G9 1178 | 850 66 91
AC 750-6 750 VTA 28-G5 154 [ 1000 [ 170 | 83 API CH
AC 1013-6 1013 QSK 23-G3 189 [ 1500 | 120 | 103 A
AC 1025-6 1025 QSK 23-G3 189 1500 | 120 | 103
AC 1150-6 1150 QST 30-G3 207 1500 | 224 | 154 API CF4
AC I151-6 [15] QST 30-G3 207 1500 | 224 | 154
AC 1269-6 1269 QST 30-G4 240 | 1500 | 371 | 154
AC 1270-6 1270 QST 30-G4 240 1500 | 371 154
AC 1575-6 1575 KTA 50-G3 291 2000 | 415 | 177
AC 1594-6 1594 KTA 50-G3 291 2000 | 415 | 177
AC 1913-6 1913 KTA 50-G9 330 | 2000 | 643 | 204
AC 1894-6 1894 KTA 50-G9 330 | 2000 | 643 | 204
AC 2500-6 2500 QSK 60-G7 471 2000 | 682 | 280

Table 14.2. Fuel consumption and coolant, fuel and lubricating oil capacities and lubricating oil specifications (60 Hz
Cummins Engine Open Gen-sets).
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Generator Set, 50 Hz, 400V ,5 E X 5 > *?
- a8l &8 ¥ . N
S| g 8Y e Oil Specifications
Standby 2 2 E o3 S 2 o Not; Lubricating oil viscosity level will be
Model Power John Deere 5o 20| V0 3 chosen from Figure 7.1 according to the
ode Engine Model o ° Model ambient temperature
(R L/sa | Liter | Liter | Liter
AD 33 33 3029DFG20 6,8 70 155 6
AD 44 46 3029TFG20 9.96 130 | 192 8
AID 66 66 3029HFG20 1372 | 130 | 24.1 8
AJD 88 88 4045TFG20 1993 | 240 | 25 12 API CH
AD |10 110 4045HFG20-103kW | 27,6 | 240 32 17 A @
AD 132 132 4045HFG20-122«kW | 26,7 | 380 | 35 |7 i
AID 170 170 6068HFG20 | 55kW 34 380 [ 365 | 246 API CF4
AJID 200 200 6068HFG20 |84kW 41 380 [ 365 32
AID 220 220 6068HFG20 4455 | 340 | 273 ] 32
AID 275 275 6068HFG55 5288 | 470 | 312 | 33

Table 14.3. Fuel consumption and coolant, fuel and lubricating oil capacities and lubricating oil specifications (50
Hz Johndeere engine Gen-sets).

Generator Set, 60 Hz, 480V .E B x ?
2ol g&| e §
3 g s s e 8 Oil Specifications
Standby s 2 “_:_l %9 2 2 8 Not; Lubricating oil viscosity level will be
Power Cummins So|l 2V [VYV 3 chosen from Figure 7.1 according to the
Slcce Engine Model o° Model ambient temperature
L L/sa | Liter | Liter | Liter
AD 35-6 35 3029DF 129 79 70 15,5 6
AD 49-6 49 3029TF129 Il 130 | 23 8,5
AD 86-6 86 4045TF120 184 | 240 | 32 | 132
John Deere PLUS 50
AD 96-6 96 4045 TF220 22,7 | 240 | 32 | 132 John Deere TORQ - GARD
AD 120-6 120 4045 HF120 27 240 | 32 |7 SUPREME
AD 121-6 121 4045 HF120 27 | 240 | 32| 17 AA';IE:E-:
AD 156-6 156 6068 TF220 32,1 380 | 35 |7 ACEA specification E3
AD 158-6 158 6068 TF220 32,1 380 | 35 |7 ACEA specification E2
AD 185-6 185 6068 HF120 418 | 380 [ 365 | 246 CCMC specification D5
CCMC specification D4
AD 221-6 221 6068 HF 120 47 380 | 365 | 32
AD 228-6 228 6068 HF 120 47 380 | 365 | 32
AD 285-6 285 6068HFG55 53 470 | 312 | 33

Table 14.4. Fuel consumption and coolant, fuel and lubricating oil capacities and lubricating oil specifications (60
Hz Johndeere Engine Gen-sets).
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£ 5 >
Generator Set, 50 Hz, 400V ,% g A:‘ > " > £
ol ] I I A - Oil Specifications
Standby I 2 “_:_s 3 g 2 % 6 Not; Lubricating oil viscosity level will be
Model Power Hyundai So|l 20 [V0 C__> chosen from Figure 7.1 according to the
ode Engine Model o*® Model ambient temperature
(R L/sa | Liter | Liter | Liter
AD 185 185 POB6TI-| 354 | 380 | 35.1 | I55
AD 220 220 POB6TI 43.1 380 | 46 | 155
AD 275 275 P126TI 53 470 | 51 23
AD 330 330 P126TI-Il 63.1 470 | 51 23
AD 410 410 DP126LB 76 700 | 5l A
API CH
AD 490 485 PI58LE 89.3 | 700 | 685 | 2l
AD 510 510 DP158LC 99.6 | 700 | 90 22 API Cl-4
AD 580 580 DP158LD I15.1 | 700 | 90 22
API CF4
AD 630 630 DPI80LA 123.6 | 850 [1122] 34
AD 710 710 DP|80LB 1364 | 850 [1122] 34
AD 750 750 DP222LB 147.1 | 1000 | 134.8| 40
AD 825 825 DP222L.C 161 1000 | 134.8| 40
AD 1015 1015 DP222CC 192 | 1600 | 73 75

Table 14.5. Fuel consumption and coolant, fuel and lubricating oil capacities and lubricating oil specifications (50
Hz Hyundai engine Gen-sets).

49



£ 5 >
Generator Set, 60 Hz, 480V .% g E ? e I}‘ .g
Ted|FE|ETY 8 Oil Specifications
£33 o2 3o 6 Not; Lubricating oil viscosity level will be
Standb: 2 4] S
Genset P Y Hyundai 5 P Z20 (Vo 3 chosen from Figure 7.1 according to the
Model :\\;vAer Engine Model v ambient temperature
L/h Liter | Liter | Liter
AD 250-6 250 POB6TI 50,6 380 46 15,5
AD 251-6 253 POB6TI 50,6 380 46 155
AD 331-6 331 P126TI 703 470 51 23
AD 338-6 338 P126TI 703 470 51 23
AD 385-6 385 P126TI-Il 738 | 470 51 23
AD 388-6 388 P126TI-Il 73,8 | 470 51 23
AD 445-6 450 DP126LB 85,8 | 700 51 44
AD 509-6 509 PI58LE 1025 | 700 | 685 | 2I
APl CH
AD 510-6 510 PI58LE 1025 | 700 [ 685 | 2l
AD 576-6 576 DP[58LC 11,5 ] 700 90 22 APl Cl-4
AD 580-6 580 DP158LC 11,5 | 700 90 22
API CF4
AD 630-6 638 DP158LD 127,1 | 700 90 22
AD 634-6 634 DP158LD 127,1 | 700 90 22
AD 703-6 710 DPI80LA 140,5 | 850 [1122] 34
AD 758-6 758 DP180LB 50,7 | 850 |1122]| 34
AD 883-6 883 DP2221B 172,7 | 1000 | 1348| 40
AD 884-6 883 DP222LB 172,7 | 1000 [1348] 40
AD 938-6 938 DP222L.C 183,2 | 1000 [1348] 40
AD 943-6 943 DP222L.C 1832 | 1000 | 1348]| 40

Table 14.6. Fuel consumption and coolant, fuel and lubricating oil capacities and lubricating oil specifications (60
Hz Hyundai Engine Gen-sets).
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£ 5 >
Generator Set, 50 Hz, 400V .% g E ? e I}‘ .g
Ted|FE|ETY a Oil Specifications
Standby s 2 E ol 2 % 6 Not; Lubricating oil viscosity level will be
Genset Power Mitsubishi 5 P Z20 (Vo 3 chosen from Figure 7.1 according to the
Model Engine Model v ambient temperature
(R L/h Liter | Liter | Liter
APD 425 M 1425 SI2R-PTA 261 | 2000 | 335 | 180
APD 1650 M 1650 SI2R-PTAA2 317 | 2000 | 305 | 180 AF @
APD 1915M 1915 SI6R-PTA 348 | 2000 | 350 | 230
APD 2100 M 2100 SI6R-PTA2 399 12000 | 445 | 230 API Cl-4
APD 2250 M 2250 SI6R-PTAA2 404 | 2000 | 413 | 230 A
APD 2500 M 2500 SI16R2-PTAW 478 | 2000 | 442 | 290
APD 2750 M 2750 SI6R2-PTAW2-E 5254 | 2000 | 860 | 290

Table 14.7. Fuel consumption and coolant, fuel and lubricating oil capacities and lubricating oil specifications (50 Hz
Mitsubishi Engine Open Gen-sets).

Generator Set, 50 Hz, 400V .g'g ;é ez .g . . .
S| FE|EE 8 Oil Specifications
Standb I 3 E 3 g 5 % 6 Not; Lubricating oil viscosity level will be
Genset Ptan Y Volvo S« £ (VO 3 chosen from Figure 7. according to the
Model ;\;vAer Engine Model o ° ambient temperature
L/h Liter | Liter | Liter
AVP 275 275 TAD84 | GE 545 | 470 32 29
AVP 350 350 TADI341GE 63,1 700 | 44 36
AVP 385 385 TAD342GE 703 | 700 | 44 36
AVP 415 415 TADI343GE 757 | 700 | 44 36 APl CLY
AVP 450 450 TAD|1344GE 83, 700 | 44 36
AVP 505 505 TAD345GE 91,8 | 700 | 44 36 API Cl-4
AVP 550 550 TADI641GE 1032 | 850 60 48
API CF4
AVP 660 660 TAD | 642GE I16.7 | 850 60 48
AVP 720 720 TWD|644GE [31.2 | 1000 [I51.1] 48
AVP 770 770 TWDI1645GE 1384 | 1000 | I51,1| 48
AVP 825 825 TWDI1744GE 160 | 1000 | I51,1'] 52

Table 14.8. Fuel consumption and coolant, fuel and lubricating oil capacities and lubricating oil specifications (50
Hz Volvo Engine Open Gen-sets).
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£ 5 >
Generator Set, 60 Hz, 480V .% g E ? e §“ .g
Ted|FE|ETY 8 Oil Specifications
Standby s 2 E ol 2 % 6 Not; Lubricating oil viscosity level will be
Genset Power Volvo Engine 5 P Z20 (Vo C__> chosen from Figure 7.1 according to the
Model Model o ambient temperature
(R L/h Liter | Liter | Liter
AVP 289-6 289 TAD734GE 57,6 | 470 32 29
AVP 381-6 38| TADI34|GE 71,8 | 700 | 44 36
AVP 441-6 441 TAD342GE 858 | 700 | 44 36
AVP 444-6 Ralal TADI342GE 858 | 700 | 44 36
AVP 456-6 456 TAD [343GE 873 | 700 | 44 36 VDS3 . VDS2
AVP 51 -6 511 TAD |1344GE 97 700 | 44 36 ACEAE7, ACEAES
AVP 641-6 641 TAD641GE 122 | 850 | 60 | 48 Global DHD- I, APL.CI-4
or API.CH-4
AVP 650-6 650 TADI641GE 122 850 60 48
AVP 696-6 696 TAD | 642GE 1322 | 850 60 48
AVP 766-6 766 TWDI643GE 46,2 | 1000 | 128 | 48
AVP 765-6 765 TWDI643GE 1462 | 1000 | 128 | 48
AVP 824-6 824 TWD1645GE 149 | 1000 | I51,1| 48

Table 14.9. Fuel consumption and coolant, fuel and lubricating oil capacities and lubricating oil specifications
(60 Hz Volvo Engine Open Gen-sets).
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Generator Set, 50 Hz, 400V %E a=: > £ > *;r
R = £ ] F 5_ Oil Specifications
Standby w3 2l © T o & (4} Not; Lubricating oil viscosity level will be
Model Power P.erkins 5 ® Y 3 chosen from Figure 7.1 according to the
Engine Model v Model ambient temperature
(7 L/sa | Liter | Liter | Liter
AP |5 14,5 403A-15G| 3,67 50 6 6
AP 22 22 404A-22G 53 38 7 10,6
AP 33 33 1 103A-33G 7,1 80 10,2 83
AP 50 50 [ 103A-33TGl 10,7 80 10,2 83
AP 72 72 | 104A-44TG| 14,8 130 13 8
AP 88 88 | 104A-44TG2 18,7 | 240 13 8
AP 110 110 | 104C-44TAG2 22,6 240 12,6 8
AP 150 150 I 106A-70TGl 30,3 380 21 18
AP 165 165 | 106A-70TAG2 334 380 21 18
AP 200 200 | 106A-70TAG3 41,4 | 380 21 18
AP 220 220 | 106A-70TAG4 45,8 380 21 18
AP 250 250 1206A-E70TTAG2 51 470 | 29.6 16
AP 275 275 1206A-E70TTAG3 569 | 470 25 16
AP 330 330 | 506A-E88TAGS 649 | 470 | 332 | 4l
AP 385 385 2206A-EI3TAG2 71 850 | 514 40
AP 400 400 2206A-EI3TAG2 71 850 | 514 40 API CH
AP 440 440 2206A-EI3TAG3 8l 850 | 514 40
AP 450 450 2206A-EI3TAG3 8l 850 | 514 40 AR
AP 500 500 2506A-EISTAGI 95 850 58 62 API CF4
AP 550 550 2506A-EISTAG2 100 850 58 62
AP 660 660 2806A-EIBTAGI 123 | 1150 ] 6l 62
AP 715 715 2806A-EI8TAG2 132 1150 6l 62
AP 825 825 4006-23TAG 2A 161 1500 | 120 [ 1134
AP 850 850 2806A-EI8BTTAGS 162 1600 | 109.5 | 68
AP 900 900 4006-23TAG3A 172 1500 [ 120 | 1134
AP 1000 1000 4008TAGIA 195 [ 1500 [ 133 153
AP 1125 1125 4008 TAG2A 215 1500 | 133 153
AP 1250 1250 4008-30TAG3 244 1500 | 140 153
AP 1400 1400 4012-46TWG2A 259 | 2000 | 2458 | 177
AP 1650 1650 |4012-46TAG2A ECM| 310 | 2000 | 1957 | 177
AP 1875 1875 [4012-46TAG3A ECM| 370 | 2000 | 339, | 177
AP 2000 2000 4016-61 TRGI 384 | 2200 [703.24| 213
AP 2250 2250 4016-61 TRG2 414 | 2200 | 703.24| 213
AP 2500 2500 4016-61 TRG3 470 | 2000 [70324] 213

Table 14.9. Fuel consumption and coolant, fuel and lubricating oil capacities and lubricating oil specifications
(50 Hz Perkins Engine Gen-sets).
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£ 5 >
Generator Set, 60 Hz, 480V ,% g A:‘ > " > £
s S| 88| & Oil Specifications
Standby I 2 “_:_s 3 g S S 6 Not; Lubricating oil viscosity level will be
Model Power Perkins Sol 20| VO 3 chosen from Figure 7.1 according to the
ode Engine Model o*® Model ambient temperature
(7 L/sa | Liter | Liter | Liter
AP 40-6 40 | 103A-33G 8,6 80 102 | 83
AP 60-6 60 | T03A-33TGI 12,9 80 102 | 83
AP 86-6 86 | 104A-44TGI 17,8 130 13 8
AP 102-6 102 I 104A-44TG2 223 | 240 13 8
AP 131-6 131 | 104C-44TAG2 269 | 240 12,6 8
AP 175-6 175 | 106A-70TGl| 352 | 380 21 18
AP 194-6 194 | 106A-70TAG2 382 | 380 21 18
AP 224-6 224 |1 106A-70TAG3 464 | 380 21 18 APL-CG-4
AP 393-6 393 1506A-E88TAGS 77, 470 | 332 41 or API.CH-4
AP 453-6 453 2206A-EI3TAG2 8l 850 | 514 40
AP 583-6 583 2506A-EISTAGI 102 850 58 62
AP 719-6 719 2806A-EISTAGIA 127 | 1150 | 6l 62
AP 849-6 849 4006-23TAG2A 176 | 1500 | 120 | 1134
AP 948-6 948 4006-23TAG3A 200 | 1500 | 120 | 1134
AP 1408-6 1408 4012-46TWG2A 266 | 2000 | 2458 | 177
AP 1688-6 1688 4012-46TAG2A 315 [ 2000 | 1957 | 177
AP 1913-6 1913 4012-46TAG3A 356 | 2000 | 339,1 | 177

Table 14.10. Fuel consumption and coolant, fuel and lubricating oil capacities and lubricating oil specifications
(60 Hz Perkins Engine Gen-sets).
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CEaEE? S5, B [k ALY Current capacity Cable Section
of cable at air for (YW) Single
Standby Full load current at single core cable core for each
Model Power Cos : 0,8 (30°C at air) phase
kVA A A mm?
AC 55 55 79 |14 25
AC 66 66 95 139 35
AC 110 110 159 213 70
AC 150 150 217 264 95
AC 170 170 2454 338 2 x50
AC 350 350 505 639 3x70
AC 400 400 577 639 3 x70
AC 500 500 721 792 3x95
AC 550 550 794 92| 3x 120
AC 700 700 1010 1228 4x 120
AC 825 825 1190 1535 5x 120
AC 880 880 1270 1535 5x 120
AC 1100-1100K 1100 1587 1842 6x 120
AC 1410 1410 2035 2464 7 x 150
AC 1675 1675 2417 2816 8 x 150
AC 2250 2250 3248 3872 Il x 150

Table 14.11. Recommended cable cross sections (50 Hz, Cummins Engine Gen-set).
Note: PVC isolated cables YVV suitable to 0,6 /| kV, VDE norms and TSE
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CEEEE? S5, () [k A0 Current capacity Cable Section
of cable at air for (YW) Single
Standby Full load current at single core cable core for each
Model Power Cos : 0,8 (30°C at air) phase
kVA A A mm?
AC 169-6 169 203 264 95
AC 363-6 363 437 528 2x95
AC 394-6 394 474 528 2x95
AC 444-6 444 534 639 3x70
AC 500-6 500 6014 792 3x95
AC 620-6 620 746 921 3x120
AC 625-6 625 752 921 3 x120
AC 626-6 626 753 921 3x 120
AC 750-6 750 902 1056 4x 95
AC 1013-6 1013 1218 1535 5x 120
AC 1025-6 1025 1239 1535 5x 120
AC [ 150-6 1150 1383 1535 5x 120
AC I151-6 1151 1384 1535 5x 120
AC 1269-6 1269 1526 1842 6x 120
AC 1270-6 1270 1528 1842 6x 120
AC 1575-6 1575 1894 2149 7% 120
AC 1594-6 1594 1917 2149 7% 120
AC 1913-6 1913 2301 2464 7 x 150
AC 1894-6 1894 2278 2464 7 x 150
AC 2500-6 2500 3007 3520 10 x 150

Table 14.12. Recommended cable cross sections (60 Hz, Cummins Engine Gen-set).
Note: PVC isolated cables YVV suitable to 0,6 /1 kV, VDE norms and TSE
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Sl B, H ks, Al Current capacity Cable Section
of cable at air for (YW) Single
Standby Full load current at single core cable core for each
Model Power Cos : 0,8 (30°C at air) phase
kVA A A mm?
AD 33 33 47 64 10
AD 45 45 65 84 16
AD 75 75 108 139 35
AD 90 90 130 169 50
AD |10 110 158 213 70
AD 132 132 190 264 95
AD 170 170 245 338 2 x50
AJD 200 200 288 338 2 x50
AD 275 275 397 528 2x95

Table 14.13. Recommended cable cross sections (50 Hz, Johndeere Engine Gen-set).
Note: PVC isolated cables YVV suitable to 0,6 /| kV, VDE norms and TSE

ey £, G0 ik, (Y Current capacity Cable Section
of cable at air for (YW) Single
Standby Full load current at single core cable core for each
Model Power Cos : 0,8 (30°C at air) phase
kVA A A mm?
AJD 35-6 35 42 64 10
AID 49-6 49 59 84 16
AID 86-6 86 103 139 35
AID 96-6 96 116 139 35
AID120-6 120 144 169 50
ADI21-6 121 146 169 50
AID156-6 156 188 213 70
AID158-6 158 190 213 70
AID185-6 185 223 264 95
AD 221-6 221 266 307 120
AD 228-6 228 274 307 120
AJD 285-6 285 3428 426 2x70

Table 14.14. Recommended cable cross sections (60 Hz, Johndeere Engine Gen-set).
Note: PVC isolated cables YVV suitable to 0,6 /| kV, VDE norms and TS
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Generator Set, 50 Hz, 400V

Current capacity

Cable Section

of cable at air for (YW) Single
Standby Full load current at single core cable core for each
Model Power Cos : 0,8 (30°C at air) phase
kVA A A i
AD 220 220 317 426 2x70
AD 275 275 397 528 2x95
AD 330 330 476 639 3x70
AD 410 410 592 792 3 x95
AD 490 485 700 792 3x95
AD 510 510 736,1 792 3x95
AD 580 580 8372 921 3x 120
AD630 630 9093 1056 4 x 95
AD 660 660 953 1228 4 x 120
AD 710 710 1024,8 1228 4 x 120
AD 750 750 1082,5 1228 4% 120
AD 770 770 (NN 1535 5x 120
AD 825 825 1190,8 1535 5x 120

Table 14.15. Recommended cable cross sections (50 Hz, Hyundai Engine Gen-set).
Note: PVC isolated cables YVV suitable to 0,6 /| kV, VDE norms and TSE
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CEEEE? S5, () [k A0 Current capacity Cable Section

of cable at air for (YW) Single

Standby Full load current at single core cable core for each
Model Power Cos : 0,8 (30°C at air) phase

kVA A A mm?

AD 250-6 250 301 426 2x70
AD 251-6 253 302 426 2x70
AD 331-6 331 398 528 2x95
AD 338-6 338 407 528 2x95
AD 385-6 385 463 528 2% 95
AD 388-6 388 467 528 2 x 95
AD 445-6 450 541 614 2x 120
AD 509-6 509 612 792 3x95
AD 510-6 510 613 792 3x95
AD 576-6 576 693 792 3 x 95
AD 580-6 580 698 792 3x95
AD 630-6 630 758 921 3x 120
AD 634-6 634 763 92| 3x 120
AD 703-6 703 846 921 3x 120
AD 758-6 758 912 1056 4 x 95
AD 883-6 883 1062 1228 4 x 120
AD 884-6 883 1062 1228 4 x 120
AD 938-6 938 1128 1535 5x 120
AD 943-6 943 |134 1535 5x 120

Table 14.16. Recommended cable cross sections (60 Hz, Hyundai Engine Gen-set).
Note: PVC isolated cables YVV suitable to 0,6 /1 kV, VDE norms and TSE
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Sl B, H ks, Al Current capacity Cable Section
of cable at air for (YW) Single
Standby Full load current at single core cable core for each
Model Power Cos : 0,8 (30°C at air) phase
kVA A A mm?
APD 825M 825 1191 1535 5x 120
APD 880M 880 12702 1535 5x 120
APD | 100M 1100 1588 1842 6x 120
APD [425M 1425 2057 2464 7 x 150
APD 1650M 1650 2382 2816 8 x 150
APD 1915M 1915 2764 3520 10 x 150
APD 2100M 2100 3031 3520 10 x 150
APD 2250M 2250 3248 3872 Il x 150
APD 2500M 2500 3608 4224 12 x 150
APD 2750M 2750 39694 4576 13 x 150

Table 14.17. Recommended cable cross sections (50 Hz, Mitsubishi Engine Gen-set).
Note: PVC isolated cables YVV suitable to 0,6 /1 kV, VDE norms and TSE

Generator Set, 50 Hz, 400V

Current capacity

Cable Section

of cable at air for (YW) Single

Standby Full load current at single core cable core for each
Model Power Cos (: 0,8 (30°C at air) phase

kVA A A mm?

AVP 275 275 397 528 2 x 95
AVP 350 350 505,2 639 3x70
AVP 385 385 555,7 639 3x70
AVP 415 415 599 792 3x95
AVP 450 450 649,5 792 3x95
AVP 505 505 729 792 3x95
AVP 550 550 794 921 3 x120
AVP 655 655 9454 1228 4 x 120
AVP 700 700 1010,4 1228 4 x 120
AVP 770 770 [ 1535 5x 120

Table 14.18. Recommended cable cross sections (50 Hz, Volvo Engine Gen-set).
Note: PVC isolated cables YVV suitable to 0,6 /1 kV, VDE norms and TSE
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CEEEE? S5, () [k A0 Current capacity Cable Section

of cable at air for (YW) Single

Standby Full load current at single core cable core for each
Model Power Cos : 0,8 (30°C at air) phase

kVA A A mm?

AVP 289-6 289 348 426 2x70
AVP 381-6 381 458 528 2x95
AVP 441-6 441 530 614 2x 120
AVP 444-6 444 534 614 2x 120
AVP 456-6 456 549 614 2x 120
AVP 51 1-6 511 615 792 3 x 95
AVP 641-6 64| 771 921 3x 120
AVP 650-6 650 782 921 3x 120
AVP 696-6 696 837 92| 3x 120
AVP 766-6 766 921 1228 4x 120
AVP765-6 765 920 1228 4x 120
AVP824-6 824 991 1228 4x 120

Table 14.19. Recommended cable cross sections (60 Hz, Volvo Engine Gen-set).
Note: PVC isolated cables YVV suitable to 0,6 /1 kV, VDE norms and TSE
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Generator Set, 60 Hz, 480V

Current capacity

Cable Section

of cable at air for (YW) Single
Standby Full load current at single core cable core for each
Model Power Cos : 0,8 (30°C at air) phase
kVA A A mm?
AP |5 14,5 209 37 4
AP 22 22 318 47 6
AP 33 33 47,6 64 10
AP 50 50 722 84 16
AP 72 72 103,9 139 35
AP 88 88 127 169 50
AP 110 110 1588 213 70
AP 150 150 2165 278 2x35
AP 165 165 2382 338 2x50
AP 200 200 2887 426 2x70
AP 220 220 3175 426 2x70
AP 275 275 3969 528 2x95
AP 330 330 4763 639 3x70
AP 385 385 5557 639 3x70
AP 400 400 5774 639 3x70
AP 440 440 635, 792 3x95
AP 450 450 6495 792 3x95
AP 500 500 7217 792 3x95
AP 550 550 7939 921 3x120
AP 660 660 9526 1842 4x120
AP 715 715 1032 1842 4x120
AP 825 825 11908 1535 5x120
AP 880 880 12702 1535 5x120
AP 900 900 1299 1535 5x120
AP 1000 1000 14434 1535 5x120
AP 1125 1125 16238 1842 6x120
AP 1250 1250 1804,2 2149 7x120
AP 1400 1400 2020,7 2464 7x150
AP 1650 1650 2381,6 2816 8x150
AP 1875 1875 27063 3168 9x150
AP 2500 2500 36084 4224 12x150

Table 14.20. Recommended cable cross sections (50 Hz, Perkins Engine Gen-set).
Note: PVC isolated cables YVV suitable to 0,6 /1 kV, VDE norms and TSE
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CEEEE? S5, () [k A0 Current capacity Cable Section
of cable at air for (YW) Single
Standby Full load current at single core cable core for each
Model Power Cos : 0,8 (30°C at air) phase
kVA A A mm?
AP40-6 40 48 64 10
AP60-6 60 72 84 16
AP86-6 86 103 139 35
AP102-6 102 123 139 35
API31-6 131 158 169 50
AP175-6 175 210 264 95
AP194-6 194 233 264 95
AP224-6 224 269 307 120
AP393-6 393 473 528 2 x95
AP453-6 453 545 614 2x 120
AP583-6 583 701 792 3x95
AP719-6 719 865 1056 4 x 95
AP849-6 849 1021 1228 4 x 120
AP948-6 948 1140 1535 5x 120
AP1408-6 1408 1694 2149 7 x 120
AP1688-6 1688 2030 2456 8 x 120
AP1913-6 1913 2301 2763 9 x 120

Table 14.21. Recommended cable cross sections (60 Hz, Perkins Engine Gen-set).
Note: PVC isolated cables YVV suitable to 0,6 /1 kV, VDE norms and TSE
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e-mail: aksa@aksapowergen.com

INDONESIA

Aksa Power Generation (Endonezya)
Menara Palma Lantai 3 unit 3-03
Jalan HR Rasuna Said Blok X2 Kav.6
Kelurahan Kuningan Timur
Kecamatan Setiabudi Jakarta Selatan,
Jakarta, Indonesia

T: +21 5795 7590

NETHERLANDS

Aksa Europe

Merwedestraat 48P 3313CS,
Dordrecht/Netherlands

T: +31(0)6 4170 1172

e-mail: sales@aksaeurope.com

SUDAN

Aksa Power Generation (Sudan)

Sudan, Khartoum State, Khartoum, Ryad,
Omak Street block 8, Building Number 4,
East Side / Sudan

e-mail : murat@aksasudan.com

UNITED KINGDOM
Aksa International (UK) Ltd
Unit 6, Pine Court Walker Road, Bardon Hill

Coalville Leicestershire, LE67 ISZ U.Kingdom

T : + 44 (0) 1530 837 472
e-mail: sales@aksa-uk.com

VIETNAM

Aksa Vietnam

28 Ter B Mac Dinh Chi Street Dakao
Ward District 1, HCM City - Vietnam
T:+84839147014

e-mail: vietnam@aksapowergen.com

\{

GHANA

Aksa Power Generation (Gana)
11 Trinity Avenue, East Legon,
Greater Accra / Ghana

T :+233 206 99 88 00

e-mail: info@aksaghana.com

KAZAKHISTAN

Aksa Kazakhstan

89a Suynbay ave.

Almaty city / KAZAKHSTAN
T: +7 (727) 338 48 47
e-mail: info@aksakz.kz

SINGAPORE

Aksa Far East(Pte.) Ltd.

94 Tuas Avenue 11

639103 Singapore

T : + 65 6863 2832

e-mail: aksafe@aksafareast.com.sg

SOUTH AFRICA

Aksa Power Generation (South Africa)

109 Roan Crescent, Corporate Park North,
1685, Midrand, Johannesburg

South Africa

T: +27 60 774 64 88

e-mail : aksa@aksa.com.tr

US.A.

Aksa USA

10399 Silver Springs Rd, Conroe, TX
77303, Houston

T:+131885583 77

e-mail: sales@aksausa.com



m

JENERATOR

AKSA JENERATOR SANAYIi A.S.

C€

DECLARATION OF CONFORMITY
AB - UYGUNLUK BEYANI
Uretici / Manufacturer : AKSA Jeneratér San.A.S.
Adres /| Adress : Riizgarli Bahge Mah. Ozalp Gikmazi No:10
Kavacik / Beykoz / Istanbul / Tiirkiye
Uriin Kodu / Product Code (s)
Uriin Agiklamasi : Otomatik Tip Agik Jenerator
Production Description : Automatic Generator without Canopy

Deklarasyon / Declaration

AKSA Jeneratér San. A.$ olarak, yukarnda bilgileri verilmis olan iriiniin asagidaki Avrupa Birligi
direktiflerine, standartlara ve bunlarin gerektirdigi sartlara uygun oldugunu beyan ederiz.

On behalf of AKSA Jeneratér San. A.S, We declare that above information in relation on the supply/manufacture of
this in product is in conformity with the below stated standarts, EC directives and provisions of them.

Avrupa Birligi Direktifleri / EC Directives

2006/42/AT : Makine Emniyeti Yonetmeligi
2006/42/EC  : Machinery Safety Directive

2014/30/AT : Elektromanyetik Uyumluluk Yoénetmeligi
2014/30/EU : Electromagnetic Compatibility Directive

2014/35/AT : Alcak Gerilim Yonetmeligi
2014/35/EU  : Low Voltage Directive

Standartlar / Standards

+ TSENISO 12100-1 : Makinelerde giivenlik -Temel kavramlar, Tasarim igin genel prensipler -Risk Degerlendirilmesi ve Risk Azaltiimasi
BS EN ISO 12100-1 : Safety of machinery -Basic concepts, general principles for design — Risk Assessment and Risk Reduction
- TSENISO 3744 : Akustik - Giiriiltli Kaynaklarinin Ses Giicu Seviyelerinin Ses Basinci Kullanilarak Tayini - Bir Yansitma Diizlemi Boyunca, Esas
Olarak Serbest Bir Alan Iginde Uygulanan Miihendislik Metodu
BS EN ISO 3744 : Acoustics. Determination of sound power levels of noise sources using sound pressure. Engineering method in an essentially free
field over a reflecting plane
« TS EN 60204-1 : Makinelerde giivenlik - Makinelerin elektrik teghizati - Bollim 1: Genel kurallar
BS EN 60204-1 : Safety of machinery-Electrical equipment of machines General Requirements
. TS ENISO 8528-13 : Gidip Gelmeli igten Yanmali Motor Tahrikli Alternatif Akim Jeneratér Gruplari- Bélim 13: Emniyet
BS EN ISO 8528-13 : Reciprocating internal combustion engine-driven alternating current generating sets- Part:13: Safety
. TSEN61000-4-2 : Elektromanyetik Uyumluluk (EMC)-B&liim 4-2: Denet Olgme Teknikleri-Elektrostatik Bosalma Bagisiklik Deneyi
BS EN 61000-4-2 : Electromagnetic compatibility (EMC). Testing and Measurement Techniques-Electrostatic Discharge Immunity Test
+ TSEN61000-4-6 : Elektromanyetik Uyumluluk (EMU)-Bélim 4-6: Deney Olgme Teknikleri -Radyo Frekans Alanlarinin Neden Oldugu Temasli
Rahatsizliklara Karsi Bagisiklik
BS EN 61000-4-6  : Electromagnetic Compatibility (EMC). Testing and Measurement Techniques-Immunity to Conducted Disturbanc Induced by
Radio — Frequency Fields
- TS EN 614-1+A1 : Makinelerde glivenlik — Ergonomik tasarim prensipleri — Béliim 1: Terminoloji ve genel prensipler
BS EN 614-1+A1  : Safety of machinery — Ergonomic design principles — Part 1: Terminology and general principles

Yayim / Issued by : AKSA Jenerator San. A.§
Yer-Tarih / Place-Date : Istanbul -

Unvan / Title : Fabrika Miidiirii / Factory Manager

/

imza / Signature
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DECLARATION OF CONFORMITY
AB - UYGUNLUK BEYANI

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

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

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

Uriin Agiklamasi : Otomatik Tip Kabinli Jeneratér

Production Description ~ : Automatic Generator with Canopy

Deklerasyon / Declaration

Aksa Jenerator San. A.$. olarak, yukarida bilgileri verilmis olan iriiniin asagidaki Avrupa Birligi
direktiflerine, standartlara ve bunlarin gerektirdigi sartlara uygun oldugunu beyan ederiz.

On behalf of AKSA Jeneratér San. A.S. ,We declare that above information in relation on the supply/manufacture
of this in product is in conformity with the below stated standarts, EC directives and provisions of them.
Avrupa Birligi Direktifleri / EC Directives

2006/42/AT : Makine Emniyeti Yonetmeligi
2006/42/EC : Machinery Safety Directive

2014/30/AB : Elektromanyetik Uyumluluk Yonetmeligi
2014/30/EU : Electromagnetic Compatibility Directive

2014/35/AB : Algak Gerilim Yonetmeligi
2014/35/EU : Low Voltage Directive

Standartlar / Standarts

« TS EN ISO 12100:2010 : Makinelerde Giivenlik - Tasarim igin Genel Prensipler —Risk Degerlendirilmesi ve risk azaltiimasi
EN 1SO 12100:2010 : Safety of machinery — General principles for design-Risk assessment and risk reduction
« TS EN ISO 3744:2010  : Akustik - Gurllti Kaynaklarinin Ses Guicli Seviyelerinin Ses Basinci Kullanilarak Tayini - Bir Yansitma Dizlemi
Boyunca, Esas Olarak Serbest Bir Alan iginde Uygulanan Miihendislik Metodu
EN 1SO 3744:2010 : Acoustics. Determination of sound power jeveis of noise sources using sound pressure. Engineering method in an
essentially free field over a reflecting plane
« TS EN 60204-1 : Makinelerde giivenlik - Makinelerin elektrik donanimi - Bélim 1: Genel kurallar
EN 60204-1:2018 : Safety of machinery - Electrical equipment of machines Part 1: General requirements
« TS EN ISO 8528-13:2016 : Gidip gelme hareketli icten yanmali motor tahrikli alternatif akim jeneratér gruplari - Bélim 13: Emniyet
EN1SO 8528-13:2016  : Reciprocating internal combustion engine driven aiternating current generating sets - Part 13: Safety
« TS EN 61000-4-2:2009 : Elektromanyetik Uyumluluk (EMU)-B&liim 4-2: Deney Olgme Teknikleri-Elektrostatik Bosalma Bagisiklik Deneyi
BS EN 61000-4-2:2009 : Electromagnetic compatibility (EMC).Testing and Measurement Techniques.Electrostatic Discharge immunity Test
« TS EN 61000-4-6: : Elektromanyetik Uyumluluk (EMU)-B8liim 4-6: Deney Olgme Teknikleri-Radyo Frekans Alanlarinin Neden Oldugu Temasli Rahatsizliklara Karsi Bagisiklik
BS EN 61000-4-6: 2014 : Electromagnetic compatibiiity (EMC). Testing and Measurement Techniques.jmmunity to Conducted Disturbanc induced By Radio —Frequency Fieids
* TS EN 614-1+A1 : Makinelerde guivenlik — Ergonomik tasarim prensipleri-Boltim 1:Terminoloji ve genel prensipler
EN 614-1:2006+A1(2009): Safety of machinery — Ergonomic design principies — Part 1 : Terminojogy and genera/ principles

Yayim / Issued by : AKSA Jenerator San. A.§
Yer-Tarih | Place-Date : Istanbul -

Unvan / Title : Fabrika Miidiirii / Factory Manager
imza / Signature :
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Garanti stresi, malin te: tarihinden itibaren baslar ve tiiketiciler icin 2 yildir.Mali mesleki ve ticari amagh olarak kullanan Tacirler(musteri) ise garanti siiresi, firmalar arasi yapilan sézlesme ile belirlenir.
Malin bitin parcalari dahil olmak Gizere tamami garanti kapsamindadir.
Malin ayipl oldugunun anlasilmasi durumunda tiiketici, 6502 sayil Tiiketicinin Korunmasi Hakkinda Kanunun | | inci maddesinde yer alan;
a- Sézlesmeden dénme,
b- Satis bedelinden indirim isteme,
c- Ucretsiz onarilmasini isteme,
¢- Satilanin ayipsiz bir misli ile degistirilmesini isteme,
haklarindan birini kullanabilir.
Tiiketicinin bu haklardan tcretsiz onarim hakkini segmesi durumunda sati k masrafi, degistirilen parca bedeli ya da baska herhangi bir ad altinda higbir ticret talep etmeksizin malin onarimini yapmak
veya yaptirmakla yukimlidir. Tiiketici ticretsiz onarim hakkini tiretici veya ithalatciya karsi da kullanabilir. Satici, tiretici ve ithalatg tiiketicinin bu hakkini kullanmasindan miitesel
Tuketicinin, Gcretsiz onarim hakkini kullanmasi halinde malin;
- Garanti siiresi icinde tekrar arizalanmasi,
- Tamiri igin gereken azami siirenin asilmasi,
- Tamirinin mimkin olmadiginin, yetkili servis istasyonu, satici, tiretici veya ithalatgi tarafindan bir raporla belirlenmesi durumlarinda;
tilketici malin bedel iadesini, ayip oraninda bedel indirimini veya imkan varsa malin ayipsiz misli ile degistirilmesini saticidan talep edebilir. Satici, tiiketicinin talebini reddedemez. Bu talebin yerine
memesi durumunda satici, Uretici ve ithalatgr miiteselsilen sorumludur.
stiresi 20 is giiniini gegemez. Bu siire, garanti siiresi igerisinde mala iliskin arizanin yetkili servis istasyonuna veya saticiya bildirimi tarihinde, garanti siiresi disinda ise malin yetkili servis istasyonuna
teslim tarihinden itibaren baslar. Malin arizasinin 10 is giin icerisinde giderilememesi halinde, Uretici veya ithalatgi; malin tai amamlanincaya kadar, benzer 6zelliklere sahip baska bir mal tiiketicinin kullanimina
tahsis etmek zorundadir. Malin garanti siresi icerisinde arizalanmasi durumunda, tamirde gegen siire garanti siiresine eklenir.
Malin kullanma kilavuzunda yer alan hususlara aykiri kullanilmasindan kaynaklanan arizalar garanti kapsami disindadir.
Tiketici, garantiden dogan haklarinin kullanilmasi ile ilgili olarak cikabilecek uyusmazliklarda yerlesim yerinin bulundugu veya tiiketici isleminin yapildigi yerdeki Tiiketici Hakem Heyetine veya
Tiketici Mahkemesine bagvurabilir.
Satici tarafindan bu Garanti Belgesinin verilmemesi durumunda, tiiketici Gimrik ve Ticaret Bakanlig Tiketicinin Korunmasi ve Piyasa Goézetimi Genel Midirligine basvurabilir.

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

GARANTi DISI DURUMLAR

Satin alinan jeneratérlerin devreye alma islemleri AKSA Jeneratér yetkili servislerince yapilmali, misterinin kendisi veya baska bir servise yaptriimamalidir. Aksi durumda Jeneratér garanti
kapsami disina cikar. Yapilan devreye alma islemi, sadece islemin yapildigi mekén icin gecerli olup, yeni bir yerde kullanim icin tekrar AKSA Jeneratér yetkili servislerince devreye alinmalidir.
ikinci defa yapilacak devreye alma isleminin iicretini musteri karsilayacakhr.
erisindeki bitiin jeneratérlerimizin, periyodik bakim cizelgesinde belirtilen tim bakimlari, Aksa Jeneratériin yetkili servislerine wcreti karsiiginda yaptinlmalidir. Bu bakimlardan
n yapilmamasi durumunda jeneratdr garanti kapsami disina cikar.
AKSA Jeneratér tarafindan onaylanmayan malzeme kullanimi sonucu gerceklesen arizalar, ihmal sonucu olusan arizalar, yanls kullanma, uygun olmayan giicte kullanma, yanls yerlesim, uygun
olmayan sartlardaki depolama durumlardan kaynaklanacak arizalarda ve yetkili olmayan servisler ve sahislar tarafindan tamir, bakim veya miidahalelerde jeneratér garanti kapsami disina cikar.
Satin alinan jeneratér 6 ay icerisinde devreye alinmayacaksa, jeneratére ait depolama kosullari saglanmak kayd: ile bekletiimelidir. Garanti siresi icerisindeki bir makinenin depolama
(konservasyon) isleminin yaptinlmasi durumunda jeneratér garanti kapsami disina cikar.
Kamyon istij teslimlerde, nakliye sorumlulugu, indirme sorumlulugu da dahil olmak iizere kamyon Ustiinde tesliminden sonra, start islemine kadar makinenin uygun sartlarda muhafaza edilmesi
tamamen misterinin sorumlulugu altindadir. Bu esnada olusacak hazar ve arizalarda jeneratér garanti kapsami disina cikar.
Sogutma sistemine, silindir gémlek veya blogunda karincalanma, erozyon ve tortu olusmamasi icin eklenmesi gereken kimyasallarin eklenmemesi durumunda, olusan arizalardan jeneratér garanti
kapsami disina cikar.
Satin alinan jeneratdrlere garanti siresi icerisinde, orijinal ekipmanlari ve projesi haricinde senkron, ilave kontrol wnitesi, pano, transfer pano vb. ilave ekipman veya proje yapilamaz. Aksa
Jeneratdriin onayi olmadan yapilirsa, jeneratér garanti kapsami disina cikar.,
Deprem, sel, su baskini, yildirm dismesi ve benzeri dogal afetler gibi cevresel etkilerden ve sebekeden kaynaklanan arizalarda jeneratér garanti kapsami disina cikar.
Jeneratér giiciine uygun secilen sebeke kontaktérii iizerinden, jeneratér nominal akimindan fazla akim cekilmesinden kaynaklanacak sebeke kontaktsri, sarj redreséri ve isitici gibi Grinlerde
olusacak anzalardan Aksa Jeneratér sorumlu degildir.
10. Kullanilan yakit, yag ve sogutma suyu kullanma kitapciklarinda verilen ézelliklere sahip olmalidir. Aksi halde olusacak ariza ve hasarlarda jeneratér garanti kapsami disina cikar.
11. Jenerat listirilmazsa akisi bosalabilir. Motorun yaglanmasi, icin jeneratdriin haftada 1 giin calistirilmasi gerekmektedir. Aksi halde olusacak
mi disina cikar













