FULLJENERATCSR :
MONTAJ TAVSIYELERI

ELKITAPCIGI

FULL GENERATOR
INSTALLATION
RECOMMENDATIONS MANUAL

UL

www.fulljenerator.com ENGLISH






SAYIN FULL JENERATOR KULLANICISI;

Oncelikle, kaliteyi kendisine ilke edinen, verimli, glvenilir ve uzun
yillar size hizmet edecek FULL Jeneratdr’ U sectiginiz igin tesekkir
ederiz.

Bu montaj el kitapcigl, Jeneratdriin en dogru sekilde kurulmasini
saglamak igin yerlesimi, calistirimasi ve bakimi hakkinda énemli
bilgiler vermektedir.

Ayrica almis oldugunuz jeneratorle ilgili genel bilgiler, tablolar ve
semalar verilmistir.

Jeneratort calistirmadan, bakim ve onarim yapmadan once genel
emniyet tedbirlerini aldiginizdan emin olunuz.

Kitapta verilmis olan talimatlara uydugunuz takdirde jeneratori
sorunsuz kullanabileceksiniz.

Bu kilavuz, jeneratorin kurulumunu yapacak ve kullanacak
operatoru tarafindan mutlaka dikkatle okunmalidir.

FULL Jeneratdr dnceden haber vermeden kullanim kitabinda
yapacagi degisiklik hakkini sakli tutar.

Tavsiye edilen yaglama yagi, sogutma suyu ve yakit kullaniimalidir.

Topcular Endiistriyel Uretim ve Yatinm A.S. FULL Jeneratdr Yetkili
servisleri ile ¢calisimalidir.

Tavsiye edilen emniyet ve montajla ilgili tedbirler alinmalidir.

Orijinal, motor — jenerator parcalarn kullaniimalidir.
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Full Jeneratdr; uygun oranda antifrizi ilave edilmis sogutma suyu, yakit ikmali, uygun viskozitede motor
yagi ve sarjli akinin saglanmasi durumunda, goturildigu yerde hemen devreye girecek sekilde tasar-

lanmistir.

Bu Montaj El Kitabl, jeneratorin yerlesimi ve ¢alistinimasi hakkinda genel bilgiler vermektedir, onarim
kitabi degildir. Bu kitapta verilen tavsiye ve kurallara uyulmasi halinde jeneratér uzun stire maksimum
performans ve verimde calisacaktir. Bu nedenle asadida yazili tavsiyelere uyulmasi uygun olacaktir.

1.

Jeneratoriin duzenli calismasini saglamak amaciyla calisma ortamina uygun siklikta bakim
yapmaya dikkat edilmelidir.

Her zaman bakimlar, ayarlar, onarimlar ve montaj-devreye alma isleri, bu isi yapmak igin
yetkili ve egitimli bir kisi tarafindan orijinal pargalar kullanilarak yapiimalidir.

Her jeneratdr, kumanda panosu, kabini veya sasesi Uzerine yapistirimis etiket Uzerinde
gbsterilen bir model ve seri numarasina sahiptir (Sekil 1.). Ayrica bu etiket Uzerinde jene-
ratérin imalat tarihi, gerilimi, akimi, KVA cinsinden gucu, frekansi, guc faktérl ve agirlig
verilmistir.

Tavsiye edilen yaglama yagi, sogutma suyu ve yakit kullaniimalidir.

Full Jenerator yetkili servislerinden hizmet alinmasi

Tavsiye edilen emniyet ve montajla ilgili tedbirlerin alinmalidir.
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Sekil 1. : Full Jeneratdr Grup Etiketi

Herhangi bir intiyac durumunda Full Jenerator Servis ve Yedek parca Bolumu veya yetkili ba-
yisini arayiniz. Bu etikette bulunan bilgiler garantinin islenmesi, servis talebi veya yedek parca
siparisinde kolaylik saglayacaktir.



2. EMNIYET

Jenerattr dogru kullaniimasi halinde gtivenli olacak sekilde dizayn edilmis ve Uretilimistir. Bununla birlikte glvenlik sorumlu-
lugu jeneratdrl kullanan ve bakimini yapan kisilere aittir. Eger belirtilen glvenlik dnlemleri uygulanmis ise kaza intimali gok
azdir. Herhangi bir teknik operasyon veya islem yapmadan énce gerekli emniyeti saglamak operasyon veya islemi yapan
kisiye aittir. Jenerator yalnizca yetkili ve egitimli kisiler tarafindan galistirilabili. Bundan dolayi jeneratériin kurulu oldugu
tesiste bir veya birkac¢ belirlenmis kisi jeneratériin calistinimasi ile ilgili sorumlu olmalidir.

Uyarilar:

0 Kitaptaki tim uyarilar okuyunuz ve anlayiniz. Bakim yapmadan ve jeneratort calistirmadan dnce tUm uya-
rlara uydugunuza emin olunuz.

Bu kitaptaki prosedUr, talimat ve guvenlik dnlemlerine uyulmamasi halinde kaza ve yaralanmalarin olmasi
muhtemeldir.

Bilinen emniyetsiz bir durumda jeneratéri asla calistirmayiniz.

Eger jeneratdrde emniyetsiz bir durum var ise, tehlike uyarisi koyunuz ve akintn negatif (-) kutbunun
baglantisini keserek bu olumsuz durum duzeltilene kadar jeneratérin galismasini engelleyiniz. !

Jenerattre bakim veya temizlik yapmadan 6nce akidnUn negatif (-) kutbunun baglantisini kesiniz. !

Jenerator standartlara uygun sekilde Topgular Endistriyel Uretim ve Yatinm A.S. tarafindan deklare edilen
yetkili servisler tarafindan kurulmali ve devreye alinmalidir.
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2.1 Yangin ve Patlama

Jeneratorln bir parcasi olan yakit tutusabilir ve patlayabilir. Bu maddelerin depolanmasinda uygun dnlemlerin
alinmasi, yangin ve patlama riskini azaltir.

BC ve ABC sinifi yangin sondurdculer el altinda bulundurulmalidir. Personel bunlarin nasil kullanildigini bilmelidir.

Yag ve bazi sogutma karisimlari yanicidir. Sicak yUzeylere ve elektrik enerjisinin oldugu bélimlere dokulen ya-
nici sivilar yangina yol agabilir.

Uyarilar!

0 Jeneratorin bulundugu ortamda yanici maddeler biriktirilmemeli ve bulundurulmamalidir. Jeneratér
odasini uygun sekilde havalandiriniz.

0 Jeneratorl, jeneratdr odasi ve zeminini temiz tutunuz. Yakit, yag, aku elektroliti veya sogutma suyu-
nun etrafa doktlmesi durumunda, dokulen yeri derhal temizleyiniz.

0 Yakitin etrafinda alev, kivilcim, sigara icmek gibi yanmaya sebebiyet verebilecek olaylara izin vermeyi-
niz.

0 Arkolayindan kacinmak icin topraklanmis iletken nesneleri terminaller gibi elektrige maruz kalan bol-
gelerden uzak tutunuz. Kivilcim veya ark, yangina yol acabilir.

0 Dizel motorun, hava emis sistemine yanici gazlarin girebilecedi bir ortamda kullanabilecegi riski dikka-
te alinmalidir. Bu gazlar motorun yuksek devire kalkinmasina sebep olabilir ve bu durum yaralanmala-
ra ve motor hasarlarina sebep olabilir.

[0 Tum elektrik kablolari diizgln ve siki baglanmis olmalidr.

0 Herhangi bir yangin aninda personelin kolay ¢ikisi igin acil ¢ikis kapisi olmalidir.

2.2 Mekanik

Jeneratdr hareketli parcalardan korunmak icin muhafazalariyla birlikte dizayn edilmistir. Buna ragmen jenerator
mahallinde calisirken diger mekanik tehlikelerden personeli ve cihazlari korumak icin dnlem alinmalidir.

2.3 Tasima, Cekme ve Yerlesim

Jeneratorlin tasinmasi ve yerlestiriimesi konusu 3. Bolumde detayll olarak anlatimistir.
Asagidaki emniyet tedbirlerini dikkate aliniz.

Uyanilar !
[0 Elektriksel baglantilan, ilgili standartlara uygun sekilde yapiniz. Bu standartlara topraklama ve toprak hata-
lari dahildir.

0 Jeneratérlerde kullanilan yakit depolama sistemlerinin ilgili kodlara, standartlara ve diger gereklere uygun
sekilde kuruldugundan emin olunuz.

0 Motor egzoz gazlar personel icin tehlikelidir. Kapall mahallerde bulunan bittin jeneratérlerin egzoz gazlari
zehirleyici oldugundan solunmasi 6lum riski olusturacagindan dolay! ilgili standartlara uygun sizdirmaz
siyah borular ile disarlya atiimalidir.



0 Jeneratdr setini, alternatér ve motor kaldirma halkalarini kullanarak kaldirmayiniz. Jenerator setini kaldir-
mak icin sasede bulunan kaldirma noktalarini kullaniniz. Kaldirma araglar ve destek yapilarinin saglam ve
jenerat6ri taslyabilecek kapasitede oldugundan emin olunuz. Jeneratér kaldirldi§i zaman, tim personel
jenerator etrafindan uzak tutulmalidir.

[0 Egzoz susturucusu ve egzoz borular yanabilecek maddelerin temasi ve personelin dokunmasina karsi
korunmalidir.

0 Romorklu jeneratdrt gekerken tim trafik kurallarina, standartlara ve diger diizenlemelere dikkat ediniz.
Bunlarin iginde ydnetmeliklerde agikca belirtilen gerekli donanimlar ve hiz sinirlart da vardrr.

[0 Personelin mobil jeneratdr Uzerinde seyahat etmesine izin vermeyiniz. Personelin, cekme demiri Uzerinde
veya mobil jeneratdr ile ¢ekici ara¢ arasinda durmasina izin vermeyiniz.

[l Ozel olarak dizayn ediimedikce jeneratérii tehlikeli olarak siniflandirilan bir gevrede kurmayiniz ve calistir-
mayiniz.

2.4 Gurilta

85 dBA dan fazla ses siddetine uzun sureli maruz kalma, isitme icin tehlikelidir. Bundan dolayi jeneratér ma-
hallinde calisirken kulaklik takiniz.

2.5 Kimyasal

Jenerattrde kullanilan akulerin icindeki elektrolitler, yakitlar, yaglar, sogutma sular endustriyel tiptir. Uygun kul-
laniimazlarsa personele zarar verebilirler.

Uyanilar !

0 Yakit, yagdl, sogutma suyu ve aki elektrolitine temastan kacininiz ve yutmayiniz. Eger kazayla yutulur
ise tibbi tedavi icin derhal yardim isteyiniz. Eger yakit yutulmus ise kusturmayiniz.

[0 Deriile temas edildiyse temas bdlgesini bol sabunlu su ile yikayiniz.

[0 Deriye veya elbiseye aku elektrolitinin doktlmesi durumunda doékulen yeri bol su ile hemen temizleyi-
niz. Akulere dokunduktan sonra ellerinizi bol sabunlu su ile yikayiniz.

[0 Elektrolit bir asittir. Elektrolit yaralanmalara neden olabilir. Elektrolit ciltle ve gdzlerle temas etmemelidir.
Bataryalarin bakimi sirasinda koruyucu gézIUk takin.

[0 Dizel motor sicakken, sogutma suyu da sicaktir. Ayni zamanda sogutma suyu basing altindadir. Rad-
yator ve hortumlarinda sicak sogutma suyu bulunur. Sicak sogutma suyu ve buharla temas yaniklara
sebep olabilir.

2.6 Elektriksel

Elektrikli cihazlarin etkili ve glvenli ¢alismasi igin bu cihazlann Uretici direktiflerinde belirttidi gibi dogdru bir sekil-
de yerlestiriimesi, kullaniimasi ve bakiminin yapilmasi gerekmektedir.

Uyanilar !

0 Jeneratorin kurulacagi tesise baglantisi, bu konuda egitimli olan yetkili bir elektrikci tarafindan, ilgili
elektrik standartlarina uygun bir sekilde yapilmalidir.

[0 Mobil jeneratdrler de dahil olmak Uzere jeneratoru galistirmadan 6nce jeneratorin topraklamasinin
yaplldigindan emin olunuz.

0 Jeneratorin tesise baglantisi yapmadan veya jeneratdrin tesisten baglantisini sékmeden 6nce jene-
ratérin calismasini durdurunuz ve akt negatif (-) terminalinin baglantisini kesiniz. !

0 Jeneratorl glctne ve elektrik karakteristiklerine uygun yUklere ve elektrik sistemlerine baglayiniz.

1 Tum elektrikli ekipmanlari temiz ve kuru tutunuz. izolasyonun asindigi, catladigi ve kinldigi yerlerdeki

elektrik tertibatini yenileyiniz. Asinmis, paslanmis ve rengi gitmis olan terminalleri yenileyiniz. Terminal-

lerin baglantilarini siki yapiniz.

Tum baglantilar ve bostaki kablolari izole ediniz.

Elektrik yanginlarinda BC veya ABC sinifi yangin séndurtctler

Islak bir zeminde duruyor iken yUk baglantisini yapmaya veya yuk baglantisini kesmeye kalkismayiniz.

Jeneratdr Uzerindeki iletkenlere, kablolarina ve elektrikli pargalara izole ediimemis herhangi bir nesne
ile temas etmeyiniz.
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2.7 Elektrik carpmalarinda ilk yardim

Uyanilar !
[0 Elektrige maruz kalmis kisiye, elektrik kaynagini kapatmadan énce ¢iplak elle dokunmayiniz. !
[l Kazazedeyi, elektrik kaynagini keserek elektrik akimindan kurtariniz.



Eger bunlar mimkun degil ise, kuru yalitkan madde Uzerinde durunuz ve tercihen kuru tahta gibi yalit-
kan bir madde kullanarak, elektrige maruz kalan kisiyi iletkenden uzaklastiriniz.

EgJer kazazede nefes aliyor ise, kazazedeyi asagida tanimlandidi gibi iyilesme pozisyonuna getiriniz.
Eger elektrige maruz kalan kisi bilincini kaybetmis ise, asagidaki ilkyardim islemlerini uygulayiniz.

Asagidaki islemleri ilk yardim konusunda egitim almis, ilk yardim belgesi olan kisiler yapma-
hidir.
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2.7.1. Solunum Yolunu Acmak
e Kazazedenin basini geriye dogru eginiz ve genesini yukari kaldirniz.
e Kazazedenin agzina veya bogazina kagmis olabilecek takma dis, sakiz, sigara gibi nesneleri ¢ikariniz

2.7.2. Solunum Kontrolii
Kazazedenin nefes alip almadigini, gorerek, dinleyerek ve hissederek kontrol ediniz.

2.7.3. Kan Dolasimi
Kazazedenin boynundan nabzini kontrol ediniz

2.7.4. Nefes Alamiyor fakat Nabiz Var ise
e Kazazedenin burnunu sikica kapatiniz.
e Derin nefes alarak dudaklarinizi kazazedenin dudaklari ile birlestiriniz.

e Gogus kafesinin yUkseldigini gozleyerek agzindan yavasca Ufleyiniz. Sonra Uflemeyi birakarak goégus kafesi-
nin tamamen inmesine izin veriniz. Kazazedeye dakikada ortalama 10 defa nefes veriniz.

e Eder yardim cagirmak icin kazazede yalniz birakilacaksa, 10 defa nefes vererek kisa zamanda geri dénuniiz
ve nefes verme islemine devam ediniz.

e Her 10 nefes verme isleminden sonra nabzi kontrol ediniz. Nefes alip vermeye basladigi anda kazazedeyi
iyilesme pozisyonuna getiriniz

2.7.5. Nefes Alamiyor ve Nabiz Yok ise

e Tibbi yardim isteyin veya en yakin saglik kurulusunu arayiniz.

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

e GOJgus kafesinin birlesme yerinden 2 parmak yukariya avug icini yerlestiriniz.
e Diger elinizi de parmaklarinizi kilitleyerek yerlestiriniz.

e Kollarinizi dik tutarak, dakikada 15 defa 4-5 cm asagi dogru bastiriniz.

e Tibbi yardim gelene kadar 2 nefes verme ve 15 kalp masajl islemini tekrar ediniz. Eger kazazedenin duru-
munda duzelme gorullrse, nabzini kontrol ederek nefes vermeye devam ediniz. Her 10 nefes verme islemin-
den sonra nabzini kontrol ediniz.

e Nefes alip vermeye basladigi anda kazazedeyi, iyilesme pozisyonuna getiriniz.

2.7.6. lyilesme Pozisyonu

e Kazazedeyi yan yatiriniz.

e Solunum yolunun acik olmasini saglamak igin ¢enesi ileriye dogru bakacak sekilde basini egik tutunuz
e Kazazedenin 6ne veya arkaya dogru yuvarlanmamasini saglayiniz.

¢ Nefes alip vermesini ve nabzini dizenli bir sekilde kontrol ediniz. Eger ikisinden biri durursa yukaridaki islem-
leri tekrarlayiniz.

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



3.0DA BOYUTLANDIRMASI, YERLESTIRME, KALDIRMA

3.1. Genel

Jeneratorin yerlestirilebilmesi icin, jeneratérin boyutlarnin bilinmesinden sonra planlar hazirlanabilir. Bu balim
jeneratdrun etkin ve emniyetli yerlestiriimesi icin gerekli dnemli bilgiler icermektedir.

3.2. Jeneratoériin Tasinmasi

Jenerator sasesi, jeneratorin tasinmasini kolaylastiracak sekilde dizayn edilmistir. Jeneratortin yanlis kaldirnimasi
parcalarda ciddi hasarlara yol acabilir. Jeneratér, forklift veya ving kullanilarak kaldirlabilir (Sekil 3.2), dikkatli bir
sekilde sasesinden itilebilir veya sasesinden cekilebilir
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Sekil 3.2. Jenerat6rin ving ile kaldirimasi

Uyarilar: !
[0 Jeneratori motor veya alternatér kaldirma halkalarini kullanarak kaldirmayiniz. !

Forklift ile itme esnasinda dogrudan saseyi itmeyiniz ve olusabilecek hasari dnlemek icin mutlaka sase ile
forklift arasina tahta koyunuz !
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[0 Jeneratorin agirigina uygun kaldirma techizati kullaniniz. !

[0 Jenenatdr askida iken tim personeli jeneratdrden uzak tutunuz. !

0 Kabinli veya kabinsiz jenerator kaldirilirken sase Uzerindeki kaldirma halkalar kullanilimalidir

3.3. Kabin

Jenerator, bir kabin icine kondugunda tasima ve yerlestirme blyUk olglide kolaylasacak ve asgari montaj giderleri
olusacaktir. Kabin, jeneratori yetkisiz kisilerin kullanmasina ve dis etkenlere karsi korur.

Kabinli jeneratérler acik alana kurulmalidir, oda icine kurulmasi durumunda yeterli temiz hava ile sogutma saglan-
malidir. Sicak hava ve egzoz gazi ortamdan ac¢ik alana kanal-boru tesisati ile atiimalidir. Sicak hava atis kanali ve
egzoz tesisat sistemi, jeneratdr seti performansini etkilemeyecek sekilde uygulanmalidir.

3.4. Jenerator Yerinin Segimi

Jenerat6r icin bir montaj alaninin secimi sirasinda asagidaki faktorler dikkate alinarak secim yapilmali ve gerekli
uygulamalar yapilimalidir;

[0 Toplam alan ve alan icerisindeki sinirlamalar
0 Yeterli temiz hava emis, yeterli sicak hava atis ve uygun egzoz gazi atisi saglanmali

0 Jeneratorin bulundugu yere giris, baslangicta jeneratérin odaya getirilmesi, yerlesim durumu, montaj
tasarimlari, sonraki yakit ikmali ve servis yapabilme olanaklarinin géz éntne alinmasi. Servis hizmeti sagd-
lanabilmesi icin jeneratdr cevresinde asgari 1’er metre genisliginde bosluk birakiimasi.

[0 Zemin durumu, seviyesi ve meyil durumu gbz 6ntne alinmalidir, teraziye alinmis beton kaidenin yapilmasi
ya da terazide olan beton alanin belirlenmesi,

0 Jeneratdr icin oda igerisinde cebri havalandirmaya ihtiyac duyulacagindan yeterli sogutma havasi ve
yanma havasi oda icerisine alternatodriin arkasindan girecek ve motorun 6n tarafindan sicak hava desar;
edilecektir. Binanin durumuna gore, gerekli olan hava miktarinin saglanabilmesi icin ek hava kanallari ya-
piimasina ihtiya¢ duyulabilir.

0 Olumsuz Hava Kosullarindan Korunma, (Glnes, Tipi Seklinde Yagmur ve Kar Yagisi, v.b.)



[0 Olumsuz Cevre Kosullarindan Korunma, (Asir toz, Rutubet, Nem, v.b.)

0 Jeneratorl odaya tasiyabilmek igin jeneratdérin gegebilecedi uygun gegisler olmalidir. Hava giris ve ¢gikis
havalandirmalari, Jeneratér odasina giris-cikis noktasi saglamasi distnulirse sokulebilir yapilabilir.
Yetkisiz kisilerin jeneratdér mahalline girisleri dnlenmelidir.

Eger jeneratdri binanin disina koymak gerekiyor ise, jeneratdr bir kabin veya bir oda igerisine konmalidir.

[0 Dahili topraklama icin planlama yapilip, montaj esnasinda topraklamanin yapilmasi. Topraklama ¢ubugu-
nu jeneratdre en yakin noktaya monte edin, yayilma direncini (maks.1kQ) dlcin, kontak voltaji 25 Volt, 30
mA kacak akimdan daha yUksek olmamall.

Iy |

3.5 Kabinli Jeneratér Grubunun Acik Sahada Yerlestirilmesi ve Kurulumu

Jeneratorl acik alanda kurarken asagidaki yonergelere dikkat edilmesi gerekir;

e Egzoz gazlarinin birikebilecegi bir yere jeneratori kurmayiniz.

e Sogutma havasi ve egzoz gazi akisinin binalara ve insanlara potansiyel tehlike olusturmamasina dikkat edilmeli.

e Hakim rlizgarlar ve hava akimlar g6z dntine alinarak jeneratdr konumlandirimalidir. Aksi taktirde sicak hava ve
€gzoz gazl atisi yeteri kadar yapllamayabilir ve bu durum jeneratérun performansina etki edebilir veya jeneratdr
zarar gorenilir.

e Yagmur, kar, sulu sepken, sel suyu, direkt guin 1s1g1, dondurucu soguk ve asiri sicaklik gibi unsurlara karsi koru-
mali olmalidir. Arazi sulamasi veya su fiskiyesi, ¢ati olugu, yagmur olugu gibi Uniteyi su basacagi veya muhafazaya
su puskurtecegi ve hava giris ve cikis acikliklarina girecegi yeri secmeyiniz.

¢ Toz, iplik, duman, yag dumani, buhar ve motor egzoz dumani gibi havadan tasinan maddelere karsi korumali
olmalidir, bunlar aksi taktirde iletkenlik ve asindirma yapabilir.

e Jeneratdrl, emis ve atislarinin dogal yollardan kapanmasini engelleyecek bir yere monte ediniz. Hakim rtzgarlar
jeneratorin emis ve atisini etkileyecek yonde olursa, Uniteyi korumak icin riizgar kiran insa edilmesi gerekir.

e Jeneratdrin konulacadr zemin, jeneratdrin toplam agdiridini tasiyabilecek sekilde saglam ve dizgin beton kai-
de olmal.

e Bakimlarl yapabilmek icin jeneratore erisim olanagdi saglanmali, kabin ¢evresinde yeteri kadar acikligin bulunma-
Sl.

¢ Egzoz borusunun ¢ikisinda egzoz gazinin ¢ikisini engelleyen herhangi bir engel olup olmadigini kontrol edilmeli.
e Jeneratdrl yanicl maddelerden uzaga kurunuz.

e Enerji tasimayan tUm metal aksamin topraklayaniz.

¢ Kabinli jeneratdr mimkun oldugu kadar bagl oldugu tesise yakin konumlandirimalidir.

3.6. Jenerator Temeli ve taban

Jenerator konulacagi zemin icin 6zel kaide beton gerekli degildir, jeneratér toplam agirigini tasiyacak dizgiin ve
saglam bir beton zemin yeterlidir. Bu tip calisma (sismik tanimlama dahil) kaide betonun dizayni, insaat veya yapi
muhendisi sorumlulugunda yapilacaktir. Kaide betonun temel fonksiyonlar:

0 Jenerator toplam agirigini tasiyacak saglamiikta olmak.

[0 Jeneratdr grubunun calisirken olusturacagi vibrasyonu yapidan izole etmek.

Yap! tasarimi igin insaat muhendisi asagidaki detaylara ihtiya¢ duyacaktir;

[0 Jenerator odasi galisma isisi (makineden kutleye verilen isi transferi tanimlanmamis gerilim stresi olustu-
rabilir )

[0 Onerilen kaide beton kiitlesinin tim boyutlari

0 Jeneratdr sasesinin tespit noktalari.

Beton Zemin:

Beton zeminin dékulmesi ile jeneratérin zemine oturtulmasi arasinda betonun sertlesmesi icin en az yedi gun
gecmesi gerekecektir. Beton zeminin mimkuUn oldugunca diiz olmasi ve yeni toprak Uzerine kurulmasi tavsiye
edilir.

Temel ;

Gugclendirilmis bir beton kaide gbkmeyi ve titresimi dnlemek igin saglam bir destek saglar. Genel olarak jeneratd-
rin kurulacagi beton kaide yaklasik 200 mm derinliginde olmali, Beton kaidesinin eni ve boyu, jeneratdr sasesinin
her yanindan 150 mm bosluk birakacak sekilde olmalidir. Beton kaidenin altindaki zemin uygun bir sekilde hazir-
lanmali ve hem jeneratdrli hem de beton kaideyi tasiyacak kapasitede olmalidir. Beton kaidenin zeminden yukari-
da yapilmasinda fayda vardir. Bu hem Jenerator icin hem de jeneratdre servise gelecek Kisiler igin kuru bir ortam
hazirlayacaktir. Beton kaide altindaki kum tabaka en az 200 mm ytksekliginde olmalidir.
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TOPRAK ZEMIN

BETONARME PLAK

Jeneratoriin konulacagdi betonun tasima guicl beton icerisinde kullanilan malzemelere, temelin yerlestirildigi top-
ragin tasima kapasitesine bagl olarak degisiklik gdsterebilir, bundan dolayr beton kaide ve temelde gliclendirilmis
¢elik hasir aglar veya bunlara esdeger malzemeler kullaniimasi gerekebilir. Dizgin olmayan ve zayif olan beton
kaide istenmeyen titresime sebep olabilir.

Titresimin Yalitimi:

Her bir jenerator tek parca olarak motor ve alternatér kaplin ile birbirine baglanir ve grup esnek lastik izolatérlerle
saseye monte edilir. Bundan dolayl motorun titresimi sasede sonumlenir. Normal olarak agir bir beton kaidenin,
motorun titresimini séndmlemek icin kullaniimasi gerekli degildir. Jenerator agirigini tasiyabilecek diizgin beton
zemin yeterlidir.

Not: Sase ile zemin arasina titresim takozu koymak isterseniz Full Jenerator yetkili servisine danisiniz.

Baglantilar:

Tum boru sistemleri ve elektriksel baglantilar jeneratore esnek baglantilar ile baglanmalidir. Yakit ikmal borulan ve
egzoz borulari uzun mesafelere titresimi tasiyabilir.

3.7. Oda Dizayni Kilavuz Notlan
3.7.1.0da boyutu toleransi:

Jenerator cevresinde kolay bakim ve dolasma alani icin etrafindakilerden veya duvardan minimum 1 metre me-
safe verilmis olmasi gerekir. Personel giris kapisi, personelin rahatca girebilmesine imkan verecek, jenerator icin
gerekli techizat ve parcalarin girisine uygun ve yeterlikte olmal.



3.7.2. Giris ve cikis ses kesme bariyerleri ile panjurlar:

Bariyer 6nUne yapilan panjurlar hava girisinde dusuk direng saglamasi icin panjur tasarimina dikkat edilmelidir.
Panjurlarin i¢ kismina, kus ve kiguk canlilarin girmesini engellemek igin ancak hava akisini engellemeyecek aralik-
ta tel kafes yapilamasi gerekir. Cikis bariyeri radyator daviumbazi flansina isiya karsi dayanikli esnek branda bag-
lantistyla baglanir.

3.7.3. Yanma Havasi Girisi

Yanma havasi motora bagli olan hava filtresi yardimiyla jeneratériin bulundugu ortamdan ¢ekilir. Yanma havasi
muUmkin oldugunca temiz ve soguk olmasi gerekirken bazen ortam kosullarindan dolayi toz, pislik ve sicaklik
sebebiyle jeneratdr etrafindaki hava uygun olmayabilir. Bu durumlarda bir hava giris kanali ile ¢6zim olabilir. Boyle
bir uygulama yapilacaksa kesinlikle hava filtresini ¢ikarmayiniz veya onu motordan uzaga monte etmeyiniz.

3.7.4. Egzoz Sistemleri

Egzoz sistemi jeneratdr Uzerinde sabitlenmedigi durumlarda 6zellikle acik tip jeneratérlerde egzoz susturucusu
oda tavanina sabitlenmelidir. Eger binanin tavani bunun agirigini tasiyamayacak durumda ise zeminden destek
alinarak saglam bir dizenekle egzoz siteminin tasinmasi gerekir. Paslanmaz ¢elik kompensatdr, sabit egzoz sis-
temi ile motor egzoz manifoldu arasina monte edilmesi gerekmektedir. Jeneratdr odasindaki isi yukselmesini ve
operatdr yaralanmasini azaltmak i¢in egzoz sistemi yUksek islya dayanikli yalitkan ile sariimasi iyi olacaktir.

3.7.5. Sogutma ve Havalandirma

Jenerator calisirken etrafa i1s1 yayarak ortam sicakliginin artmasina neden olur ve bu sicaklik artisi jeneratoriin
calismasini olumsuz yénde etkiler. Bunun 6nlenmesi, motor ve alternatoriin soguk tutulmasi icin yeterli havalan-
dirmanin saglanmasi énemlidir. Kapali ortamlarda ¢alisan jeneratdrlerde hava akisinin Sekil 3.5. de gortldugu gibi
olmasi gerekir.

Hava alternator tarafindan odaya girerek motor ve radyator Uzerinden gecerek oda igerisine sicak havanin sizma-
sini dnlemek i¢in esnek bir branda yardimiyla odadan ¢ikmalidir. Eger sicak hava oda disina tam olarak atilamazsa
fan, sicak havayi jeneratdr odasina yayarak sogutmanin etkinligini azaltir.
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Sekil 3.2. Saptirma kanallari ile radyatdérden
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Sekil 3.3. Zayif havalandirma tertibati atilan havananin yonlendiriimesi



Odaya hava giris cikisin rahat olmasi icin pencerelerin yeterince blylk olmasi gerekmektedir. Hava giris ve c¢ikis
pencereleri radyator alaninin en az 1,5 kati bUyUkligunde olmalidir.
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Sekil 3.4 Hava Ginis Cikis Alani

Jeneratdr odasina ve dolayisiyla jeneratore, kdtl hava sartlarinin ve gesitli cisimlerin zarar vermemesi igin giris ve
¢lkis pencereleri panjurlu olmalidir. Soguk iklimlerde bu panjurlar haraketli olabilir. Bu hareketli panjurlar, jenerato-
rin calismaya baslamasiyla panjurlarin hemen acilacak ve jeneratoriin durmasiyla da panjurlarin kapanacak sekil-
de duzenek olmalidir.
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Sekil 3.5. Tipik jeneratdr grubu bodrum yerlesim plani

3.7.6. Kablo Sistemleri

Alternator cikis terminallerinden cikacak ana guc kablolar esnek yapida kablolarla montaj yapiimali. Kablolar dog-
ru bir seklide desteklenmis, ortam ve montaj kosullarina gére secilmis olmalidir.

3.7.7. Jenerator Gruplan

750 kVA glictindeki jeneratdrlere kadar yakit tanki grubun sasesindedir. istege bagli yakit tanki ayr olarak imal
edilebilir, ancak jeneratdr odasinda ayri yakit icin bir alanin olmasi gerekir. Radyatér ile hava gikis kanali arasinda
minimum 300 mm branda bezi monte edilmis olmali.



3.7.8. Kapilar

Jeneratdr odasi kapilari her zaman disari aciimali, Gift kapi kullanilmasi durumunda jeneratorl hareket ettirmede
kolaylik saglayacaktrr.

3.7.9. Transfer Panosu

Jeneratorlerin gl transfer panolart (ATS PANOSU) harici olarak Uretildiginden jeneratér odasinin disina veya da-
gitim panosu odasina monte edilir. Zemin tipi (dikili tip) panonun arkasinda minimum 800 mm alan birakimis ol-
mali. Ozel proje uygulamalarinda bu sistem degisiklige ugrayabilir. Kiglk glcteki jeneratorler icin bazi durumlarda
imalat stratejisine gére glc transfer panosu (ATS PANOSU) jenerat6r icinde olabilir.

~ ACIK TiP JENERATOR GRUBU YERLESIMI
(ZEMIN DURUMUNA GORE KAIDE BETON BELIRLENMELIDIR)

Lo Girst
<omm

<o
o Hava
o Girisi

<o

RADYATOR HAVASI ve
EGZOST CIKISI

[oe]
- g—
I I
| ‘ ‘ |
| E=EsnERs |
BAGEANTY .
L

F==

[ I
[ (1 (] I
1 GUNLUK 4 NOT: 880KVA ustii gruplarda
i YAKIT — okt tanks haricidir
I TANKI Y. :
[ [
=

Sekil 3.6. Acik tip jeneratériin oda yerlesimi

4. SASE-DEPO YAKIT TANKI

Full Jeneratdr gruplar sase-depo veya sase-deposuz olarak tedarik edilmis olabilir. Sase-depo jeneratédrler de
yakit baglantilari yapilmis ve ¢alismaya hazir vaziyettedirler. Yakit transferi, el operasyonlu pompalar veya elektrik
motorlu Unitelerle yakit dolumu ile saglanabilir



5. EGZOZ SISTEMI

Montajin 6nemli adimlarindan biri olan egzoz sisteminin kurulmasinin amaci; motordan ¢ikan egzoz dumaninin
emniyetli bir sekilde bina disina ¢ikarilimasi ve egzozun meydana getirdigi kurum, duman, ses gibi olumsuz etkile-
rin jeneratérden, insanlardan ve binalardan uzak yerlere dagitimasidir.
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Sekil 5.1. Tipik Egzoz Sistemi

5.1. Egzoz sistemin montajinda olmasi gerekenler ve dikkat edilmesi gereken hususlar;
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Egzoz gazi en yakin ve uygun noktadan disar atilacak sekilde tasarlanmalidir.
Egzoz cikisl, jeneratoriin hava girisinden ve yerlesim alanindan mumkin oldugunca uzak olmalidir.

Motorun titresiminin egzoz sistemine zarar vermemesi icin baglanmalidir.egzoz sistemi ile manifold ara-
sina kompensator (stispans) baglanmis olmalidir.

Egzoz boru tesisati uzunlugu ve ydn degistirme sayisi mimkin oldugu kadar az olmalidir.

Egzoz sistemi tavandan askiya alinmalidir. Ozellikle turbo sarjli motorlarda egzoz manifoltu Uizerinde fazla
yUklenme ve burulma olmamalidir.

Boru sistemindeki 90° donuslerde sonraki borunun i¢ yarigapi boru ¢apinin 2 kati olmalidir.

Egzoz boru tesisati montaji yapilirken yogunlasma motorun egzoz manifolduna dogru olmamalidir. Yatay
boru tesisati motordan uzaga asagi dogru egimli olmalidir.

Boru duvar iginden gegerken kendisinden buyUk ¢apta ylzUk olarak adlandirlan bir boru igerisinden
gegcirilmeli, iki boru arasina yalitim icin tas yunt konulmalidir. Iceriden ve disaridan kapatma saci ile kapa-
tilmaldir.

Egzoz borusunun bitim noktasina tel kafes konulmasi uygun olur.

Jeneratdr odasinin isisinin yikselmesine sebep vermemek icin egzoz sistemi mimkuin oldugu kadar
odanin disina monte edilmis olmalidir, odanin i¢inde kalan kisim uygun sekilde izolasyon yapilmalidir.

Borunun bitis kisminda yagmur kapagi olmalidir.
Motor turbo sarjini ve egzoz manifoldunu sarmayiniz.

YUksek oranda egzoz geri basinci motor performansini dusurur ve sikistirma verimine negatif etki ederek motor-
da hasarlara yol agabilir. Coklu jeneratér gruplari icin tek egzoz kanali kullanilmamalidir, ¢alisan motordan ve diger
egzoz kaynaklarindan verilen karbon ve basingl gaz ¢calismayan motorlarda hasara yol agabilir. Calismayan motor
Uzerindeki turbo sarj diger kaynaklardan verilen egzoz gazinin akis basinci ile dondurulebilir ve buda turbo sarjin
rulmaninin yagsiz ¢alismasindan dolay! hasar gérmesine neden olabilir. V. motorlarda bulunan iki ayr egzoz gikisi
teke indirilip egzoz sistemi bu sekilde devam ettirilebilir.
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Sekil 5.2. Ornek Egzoz Sistemi

6. SOGUTMA SISTEMI

6.1 Radyator Sogutmal Gruplar
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Sekil 6.1. Tipik Radyatér Sogutma Sistemi

Jeneratdrin Urettigi sicak havanin jeneratdr odasina tekrar girmemesi igin radyatér ¢ikisi daviumbaz ve branda

ile montaj yapmali veya en azindan radyatér mtmkUn oldugu kadar cikis penceresine yakin konumlandinimalidir.
Hava cikis ve giris menfezleri radyator sogutma alaninin en az 1,5 kati blyukligunde olmasi gerekmektedir. Tium
hava giris ve c¢ikislari yagis almayacak sekilde korunakl olmalidir. Hava giris ¢ikis menfezleri tizerine panjur montaiji
ve bu panjurlara kafes teli yapilimalidir. Soguk hava sartlarinda jeneratér odasinin ilik tutulmasi énerilir.

6.2 Havalandirma

Jeneratdr odasinin havalandirimasi, motorun ihtiyaci olan kaliteli yanma havasinin saglanmasi ve motor, alternatér
ve diger kaynaklardan yayilan isinin ortadan kaldirimasi icin dnemlidir ve bu havalandirmanin saglanmasi gerekir.
Motora monteli olan radyatdrle hava jeneratdr grubu Uzerinden gecirilerek radyatdr vasitasiyla odanin disina atilir.
Hava giris ve ¢lkis menfezleri istenilen 6zellikle ve ebatlarda yapildiginda radyatér fani vasitasiyla meydana getirilen
jeneratér odasl havalandirmasi genellikle yeterlidir.

Boyler tipi 1sitma cihazlari jenerator ile ayni odaya yerlestiriimemesi gereklidir. Eger yerlestiriimesi kacinlmazsa
daha bulyuk odaya, daha bUyUk giris penceresi ve kanallar, fanlar gerekir.
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Sekil 6.4. Tekli Jeneratér Oda Havalandirmasi
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Sekil 6.5. Coklu Jeneratér Oda Havalandirmasi

6.3. Motor sogutma suyu ve isleme tabi tutulmasi
6.3.1. Genel

Motor sogutma sisteminde paslanma ve kavitasyon énlenmesi blyik énem arzetmektedir. Temiz sogutma suyu-
na anti-pas maddesi ilave edilerek suyun sertligini dustrmek mimkinddr. Antifriz karisimi soguk havalarda sogut-
ma sivisinin donmasini dnleyecek seviyede olmasi gerekir.



Motor sogutma sivisi icin su; paslandircilardan aritiimis ve temiz olmali. Suyun pH degeri 8,5 ile 10,5 degerleri
arasinda az alkalik olarak tutulmus olmali. Motor sogutma suyu icin genellikle icmek igin uygun su ile yukarida
tanimlanan islem gérmus su kullanilimis olmalr.

6.3.2. Korozyona Karsi Koruma

Genel korozyon ve lehim agmasi, paslanmadan, sogutma sistemini korumak icin ilaveten sivi katkisi kullaniimasi
Onerilir. Kullanilan sivi katkisi ile antifrizin birlikte kullaniimasi tavsiye edilmistir.

Dikkat:
0 Radyatdr kapagini agmadan dnce sogutma sisteminin sogumus olduguna emin olunuz.
[l Gerekli miktarda antifrizi ilave ediniz.

0 Hazirladiginiz siviyi sogutma sistemine koyunuz, suyun donmasindan dolayl motorun hasar gérmesinden
korumak i¢in sogutma suyuna antifriz konmus olmalidir. %50 antifriz, %50 su karisimi tavsiye edilmistir.

6.4. Motoru Isitma

Soguk havalarda jeneratériin kolay galisip ylke rahat girebilmesi icin sogutma sivisinin isisini kontrol eden sogut-
ma sistemine baglanmis, sebeke elektrigi ile calisan termostat kontrolll blok suyu isiticilart kullanilir. Sadece Isitici
tek basina sogutma sistemlerinde donmayi énleme veya start icin yeterli olmayacaktir. Radyator suyu icine Antif-
rizli kanisim da kullanilimis olmalidir.

6.5. Yanma Havasi

Hava girisi 6nundeki filtre, turbo-sarj (bazi motorlarda), egzoz dirsedi, egzoz susturucusu, sarj havasi ve egzoz
gaz sisteminin ana fonksiyonu, motora yeterli kalitede ve miktarda temiz yanma havasi saglamak ve yanan gazin
saglikli sekilde atiimasi ve susturmanin saglanmasi yapan motor elemanlaridir. Sicak havanin oda icine tekrar sir-
kUlasyonu olmasi, motor igin gerekli olan temiz soguk yanma havasinin yeterli sekilde saglanmasini engelleyece-
ginden sicak havanin jeneratér odasinin disina hava panjurlari ve esnek kanal baglantisi ile direkt olarak atiimalidir.
Yetersiz hava motorda gl¢ disimune ve motor parcalarinin zarar gérmesine neden olacaktir.

7. YAGLAMA YAGI

Yaglama sistemi dizel motorlarda en énemli parcalardan birisidir. Zamaninda ve dogru yapilan motor bakimlari
yag ve filtre degisimleri motorun 6mrina uzatir.

7.1.Yag Performans Ozellikleri

The American Petroleum Institute (API), The
American Society of Testing and Materials

(ASTM) ve Society of Automotive Engineers (SAE)
ortaklasa yaglama yaglarinin siniflandirimasi ve Cevrelsisi® F

performans Kategonlerl icin bir sistem gel!sprmls 40 -20 0 20 40 60 80 100120140
ve bu sistemi korumustur. API kategorilerinin ba- T T T T T 7 11

zllan 6zetle asagida tanimlanmistir.
Tim mevsim 5W40-15W40

7.2. Full Jenerator Dizel Motorlar icin Tm mevsim
Yaglama yagi Tavsiyeleri: Kis Sartlar

Full Jeneratdr , — 15 °C ‘in Uzerindeki ortam 1sI- Kis Sartlar

larinda ¢alisacak motorlarda yaglama yagi olarak Kut ol owao
yiksek kaliteli SAE 15W/40 agir hizmet tipi motor utup Sarclar!

yag! kullaniimasini tavsiye etmektedir. Full Jene- T O O I

ratér, motorlarda minimum API yag kalite seviyesi -40-30-20-10 0 10 20 30 40 50 60
CH/CI-4 kullaniimasini tavsiye etmektedir. CH Cevrelsisi °C

veya Cl-4 yaglarinin mevcut olmadigi yerde CF4

yagi kullanilabilir fakat yag degisim araligi azaltil- Sekil 7.1. Tavsiye edilen yaglama yagi SAF
malidir. API CA, CB, CC, CD, CE, CG-4 yag ka- viskozite dereceleri

tegorileri tavsiye edilmemistir. Kullanmayiniz.




8. ELEKTRIKLI START SISTEMLERI

Mars motoru, sarj dinamosu, aku ve kontrol panosundan olusan elektrikli start sistemleri genellikle tim jeneratérlerde bu-
lunmaktadir. Elektrikli start sistemleri igin glg kaynadi 12V veya 24V DC aku grubu ile saglanmaktadir. Mars motoru jenera-

t6r kontrol modulU tarafindan kontrol edllir.

Jeneratorlerde genellikle fiyati uygun oldugu icin kursun asitli akuler kullanilir. Akulerle ilgili daha detayli bilgiyi, jeneratérle
beraber verilen motor bakim ve kullanim kilavuzunda bulabilirsiniz.

9.SEBEKE-JENERATORUN YUKE TRANSFERI

9.1. Otomatik Transfer Panosu ve Panonun yeri ve Yerlesimi

Sebeke varken sebeke elektriginin, sebeke beslemesinin kesilmesi durumunda jeneratdr grubunun Urettigi
elektrigin anahtarlama tertibi ile ylke transferini gerceklestiren Otomatik Transfer Sistemi (ATS) dir. ATS de glic
anahtarlama elemani ve kontrol elemani vardir. ATS genellikle duvar tipi veya zemin tip pano igerisine monte

edilmistir.

ATS Panosunun Yerlesiminde Dikkat Edilmesi Gereken Noktalar;
[1 ATS panosu, mimkin oldugu kadar yUk panosuna yakin yerlestiriimelidir.
ATS panosu ile jeneratdr arasinda termik manyetik salter konulmasi faydalidir.

etrafinda yeteri kadar galisma alani bulunmalidir.

0
[0 ATS panosu, yeterli havalandirmasi olan, temiz, kuru ve asir isidan uzak ortama kurulmalidir. Pano
0

Jeneratdrden ¢ekilen akim degerleri mUmkun oldugu kadar dengeli olmali ve bir fazdan gekilen akimin
degeri kurulan jenerator igin verilen nominal akim degerini kesinlikle asmamalidir. Asir dengesiz ¢eki-
len akimlar jeneratore ve bagl oldu yUklere zarar verebilir.

[0 Jeneratdrden ayri bulunan ATS panosu yUk panosunun yakinina konulmali ve panolar arasinda ve

jeneratdr ATS panosu arasinda glce uygun kesitte kuvvet kablolari cekilir. Ayrica jenerat6r kontrol
panosundan ATS panosu arasinda 8x2,5 mm2 kumanda kablosu ¢ekilmelidir.

ATS panosu jeneratdrin tzerinde bulunuyorsa yUk panosundan jeneratdre glice uygun kesitte 2 adet
kuvvet kablosu ¢ekilmelidir.

NORMAL SEBEKE
BESLEMESI

S

SEBEKE
AYIRICISI

~

JENERATOR

N

MUSTERI DAGITIM PANOSU

~

~

ASIRI AKIM
KORUMAS/

baglanti semasi

TRANSFER
SIvICI

ACIL
YOUKLER

AANAA

ACIL
OLMAYAN
YUKLER

AANAA

MUSTERI DAGITIM PANOSU

Basit bir yuk



10 - ELEKTRIK TESISATI VE KABLO

10.1. Genel
Elektrik baglantilar ve bakimi yetkili, kalifiye ve tecribeli elektrik teknisyenleri tarafindan yapilmalidir.
Uyart: Elektrik baglantilanni ilgili elektrik kodlarina ve standartlara uygun yapiniz.

10.2. Kablolama
Cok damarli ve tek damarli ¢esitleri bulunan kablolar ¢esitli ydntemlerle ddsenerek montaj yapillir;
[0 YapiyUzeyine, duvarlara direk olarak acikta désenen kablolar
[0 Zeminde kablo kanali igerisinde ddsenen kablolar
0 Metal veya plastik kablo kanallari veya merdiven tipi kanallar ile désenen kablolar
a

Yeralti kanallar ile désenen kablolar mimkin oldugu kadar kisa mesafede olacak sekilde jeneratér ve
panolar arasinda ddsenirler.
Isl, yuklenme sekli, kablo tipi, tanimlanan voltaj dismesi, nominal ¢alisma voltajl, akim tasima kapasitesi, do-
seme tipi ve diger kablolara yakinlidi iletken kesitinin segimine etki eden faktérlerdir.
Tesisin planlama safhasinda harmoniklerin énceden tahmin ediimesi mimkin olmadigindan Notr iletkenleri
yUksek degerlerde boyutlandinimalidir.
Notr iletkeninin kesiti en az faz iletkeni kesitinde olmalidir.
Jenerattr arasindaki mesafe ile birlikte sistemde bulunan demarajli yUkler, kablo se¢iminde dikkat edilmesi
gereken dnemli hususlardandir. Eger mesafe ¢ok uzun ise demeraj aninda gerilim disimu daha ¢ok artaca-
gindan yUk tarafindaki voltaj, istenmeyen seviyelere dusebilir. Asagida verilen formul yardimiyla daha uygun
kesitli kablo secimi yapilarak voltaj disumu en aza indirilebilir.

e =3 xIxLx(R.Cos@+X.Sinf) /1000
e = gerilim dusumu (V)

| = Hat akimi (A)

L = Hattin uzunlugu (m)

R = Kablonun direnci (ohm/km)

X = Kablonun reaktansi (ohm/km)

Kablolar TSE ve VDE standartlarina uygun segilmelidir. Algak gerilim i¢cin, HO7 RN-F tipi kullanimasi uygun
olacaktir. Alternatér terminallerine baglanti yaparken esnek kablolar kullaniimasi daha uygun olacaktir. Transfer
panosunun uzak oldugu durumlarda diger kablolara gére daha pahali olan esnek kablolar tesisatin tamamina
ddsenmek istenmezse ara kablo baglanti ek kutusu kullanilabilir.

10.3. Kablo kesiti Secimi
Akim tasima kapasitesine gore kablo secimi yapiimalidir. Segilen kablo kesiti, ¢ekilebilecek maksimum yuk
akimindan az olamayan akimi tasimalidir.

Montaj ortam isisl, iletken ve izolasyon malzemesi, kablonun koruma tipi ve montaj metodu akim tasima kapa-
sitesine etki eden faktdrlerdendir.

10.4. Kablo Kanallan

Kablo désemesinde en ¢ok kullanilan yéntem, perfore edilmis kanallarin kullaniimasidir. Kanallar topraklanmis
ve kablo ddsenmeden 6nce montajl yapiimis olmalidir. Kanal sistemi su ve toz girisine karsi korunmalidir. Ka-
nallar pas énleyici madde veya galvanize yapiimis olmalidir. Kablolar diz formda yatinimis olmali. Kanal mon-
tajinda kullanilan destekler ve kanallar yeterli mukavemette ve boyutta olmalidir.

10.5. Koruma

Her bir yUk devresinde ve dagitim sistemi ile jeneratére baglanan kablolar asir yik ve kisa devre durumuna
karsi baglantiyl otomatik olarak kesecek devre kesici ile korunmasi gerekir.

10.6. Yiikleme

Jeneratorin bagl oldugu tesiste bulunan dagitim panosunda yUklerin dengeli olmasi icin iyi bir pano planla-

masi yapilmalidir, cUnkU jeneratdre dengeli yuk veriimesi cok 6nemlidir. Jeneratére dengesiz yuklenme olursa
yani bir fazdaki yUk diger fazlardaki ylklerden daha ¢ok ise, bu durum alternatér sargilarinin asirl IsSinmasina,

fazlar arasi ¢ikis voltajinin dengesiz olmasina ve sisteme bagli olan hassas cihazlarin hasar gdérmesine sebep
olur. Hicbir faz akimi jeneratérin nominal akimini asmamalidir.



10.7. Gii¢ Faktorii

Jeneratoriin baglh oldugu tesisteki yikin guc faktért (Cos ) 0,8 ile 1,0 arasinda olmasi durumunda jenerator,
belirtimis olan gucu verir ve uygun sekilde calisir. Gug faktdrt 0,8’in altindaki yUkler asin yiklenmeye sebebi-
yet verir. Bu ileri gUg faktortinun dnlenmesi icin kondansatdrler gibi dizeltme elemanlar kullanilabilir. Jenerator
devreye verildiginde gli¢ faktorl dizeltme elemanlari devre disi birakilmalidir.

10.8. Paralel

Birden fazla jeneratérun birbiriyle veya sebeke ile paralel calisabilmesi mimkun olmakla beraber bunun icin
ekstra techizatlar baglanmalidir.

10.9. Topraklama

Jenerator seti ve bagl oldugu iliskili buttin parcalar, sasesi, cihazlar, kontrol panolari ve transfer panolari jene-
rator devreye alinmadan énce topraklanmis olmalidir. Topraklama baglantisi esnek kablolarla yapilmalidir. Top-
raklama kablo kesiti tam yUk akimi gekebilecek kapasitede ve gerekli standartlarda olmalidir.

10.9.1.Kati maddeye topraklama

600 volt ve daha dusuk voltajlardaki sistemlerde topraklama elektrotu ve direkt baglanti ile topraklama yapilr.
Topraklama sistemi asagidaki sekilde yapilir;

Topraklama Elektrotu; Bir veya daha fazla bakir kapli ¢elik cubuklar toprak igerisine gakilmistir. Herhangi
bir nokta arasinda tehlikeli voltajin meydana gelmesini 6nlemek icin yapilan topraklama dusuk diren¢ degerine
sahip olmalidir.

Topraklama hatti; Topraklama elektrotuna baglanti yapmak icin uygun kesitte bakir iletkendir. Topraklama
iletkeni standartlar karsilamall ve en azindan tam yuk akimini tasiyabilecek kapasitede olmalidir.

Topraklama terminali; Topraklama sureklilik iletkeni tim akim tasimayan metallerle, kabin ve jeneratér sase-
si ile temasi saglanir. Musteri isletme topraklamasi terminali ile baglanti yapilmis olunacaktir. Topraklama ¢u-
buklar Cubuklarin sayisi topraklama direncine bagli olarak yeterli topraklama elektrotu diizenlemesi gereklidir.

10.9.2. Empedans ( Direnc veya Reaktans) Topraklama

Topraklama hatasl sinirlandirma direnci jeneratér ndtr noktasinin topraklama elektrotuna kalici olarak monte
edilir. Kullanilmis olan g fazl U¢ kablolu sistemlerde, glicln streklilidi ile toprak hatasi olan yerlerde gerekir.
600 volt ve asagisi olan sistemler.

Topraklanmamis

AC jenerattr sistemi ve toprak arasinda dahili baglanti yapiimamistir. Kullaniimis olan Gg¢ fazl Gg kablolu sis-
temlerde, gucun surekliligi ile toprak hatasi olan yerlerde gerekir. 600 volt ve asagisi olan sistemler.

10.9.3. Korumalar
Sinirlanmamis Toprak Kacagi

Notr toprak hatti Uzerine monte edilmis bir akim trafosu, akim izleme rolesi ile topraklama noktasina herhangi
bir akim akmasini izleyerek tim sistemi korur. Sinirlanmamis (unrestricted) toprak hatasi avantajlar:: - Jenera-
tér, devre kesici ve sistem Uzerinde tim toprak hatalari icin koruma saglar. - lyi seviyede personel korumasi
saglar.

Sinirlanmis Toprak Kacgag

Akim trafolari sistemin tim fazlarina ve nétre baglanmistir. Koruma, toprak noktasina akan akimi izleyen akim
izleme rélesi, sadece koruma bolgesinde calisacaktir. Bdlge, jeneratdre ve akim trafolarina gdre noétrin pozis-
yonu sinirlanmis olur. Sinirlanmis toprak kagagr korumasinin avantajlari: - Koruma bélgesi disinda meydana
gelecek arizalar etki etmez.

- Acma problemindeki risk seviyesi dusuktUr.

- Ariza olayinda kablolar ve alternatére etki edecek hasar distirmede koruma rdlesi dlisUk seviyelere ayar
edilebilir.

- MUmkun olan dokunma voltajinin dusudrdlmesinde, koruma rélesi ani galismalar igin ayarlanabilir.
Topraklama

lletken topraklamasi; metal iletkenlerin topraga baglanmasidrr (iletken elektriginin topraklanmasidir).
Bunun amaci:

- Notr noktasi potansiyeli, referans olarak dizensiz degismez.

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

- Topraklamadan dolayi sistemin voltaj dengesi saglanir.

- insan hayati icin tehlike durumu azalr.

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



10.9.4. Alcak Gerilim Cikish Tek calisan Jeneratér Grubu Topraklamasi

Alcak gerilim cikisli sistemlerde (600 V altinda) alisildigi gibi nétr iletkeni direkt olarak topraga baglanir. Bu bag-
lantl alternatérin notr noktasi ve alternatdr gévdesi arasinda birlestirme kablosu veya bakir bara ile yapilir. Al-
ternatér govdesi, yerel kurallara gore yapilan bina ana topraklamasina grup halinde bir araya getirilen iletkenle-
rin topraklandigi noktaya baglanir. Pratik olarak nétr ile toprak arasindaki yolun direnci iyi bir toprakta 1 Q dan
dUsuk ve yUksek direncli toprakta 5 Q dan dusuk olmalidir. ( Maksimum 20 Q ) Notr ve toprak arasindaki akan
akimin algilanmasi nétr toprak baglantisiyla izlenebilir. Fazlarin biri ve toprak arasinda gévdede kontak olmasi
durumunda bu iki iletken arasinda akim akacaktir. Topraga direkt olarak kontagin devam etmesi durumunda
alternatér sonsuz yukle karsilasmis olacagindan bu durum sargilarin yanmasina sebep olacaktir.

10.9.5. Algak Gerilim Cikish Goklu Jenerator Gruplarinin Topraklamasi

Coklu jeneratdr gruplan sistemlerinin topraklama dizenlemeleri alternatdr Ureticisinin tavsiyeleri ve yerel kural-
lara gbre olacaktir.

10.9.6. Yiksek Gerilim Cikish Jeneratér Gruplarinin Topraklamasi

Ylksek gerilimli sistemlerin gévdesinde akim arizasi durumunda, 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 icin toprak ve notr arasi-

na sina cogu kez uygun degerde direnc yerlestirilir.

11. SES iZOLASYONU

Acik bir jenerator setinin ses seviyesi yaklasik olarak 100 dB(A) dir ve bu ylksek bir degerdir. Bundan dolayidir
ki jeneratdr ses seviyesinin distrtimesi birgok uygulamada blylk dnem arz etmektedir. Ses seviyesinin dusu-
rilmesi icin bircok yontem bulunmaktadir.

UYARI: Jeneratdr calisirken etrafinda calisma yapilacaksa kulaklik kullaniimalidir

0 Susturucular: Daha dnceki bir bélimde de bahsedildigi gibi susturucular jeneratoriin ses seviyesi-
nin dusurulmesinde kullanilirlar.

[1 Kabinler: Ses izolasyon kabinleri Jenerator ses seviyesinin distrilmesinde aktif rol oynarlar.

[l Diger Ses Dusiiriciiler: Bina icine yapilan yerlesimlerde, duvarlara ses kesici yalitim yapilmasi,
emis panjurlarina ses kesen bariyerlerinin konulmasi, fan susturucular gibi bircok uygulama Jenerator
sesinin azaltimasinda kullanilabilir.

12. EMNIYET VE SAGLIK

Jenerat6r kurulumunda ugrasan tUm personelin en dnemli énceligi emniyet olmalidir. Emniyetin iki yonu vardir;
1. Jeneratdrin ve jeneratore bagl aksesuarlarin emniyetli bir sekilde ¢alismasi

2. Jeneratdr faaliyete girerek bagl oldugu sistemin glvenilir bir sekilde galismasi. Ctnku kullanilan teghi-
zat yasami ve sagligi etkiler. Ornek; hastanelerde kullanilan yasam destek Uniteleri, acil ¢ikis aydinlat-
malari, bina havalandirmalari, asansorler, yangin pompalari gibi techizatlar acil durumda jeneratorin
calisip calismadigina bagl olarak kullanilabilirler

12.1. Egzoz Gazlari

Egzoz gazinin, insanlarin bulundugu yerlerden ve kapali alanlardan uzak olacak sekilde disariya atildi-
gindan emin olunmali

Egzoz gazlarini mahal istmasinda kullanmayin

iki ya da daha fazla motorun egzoz sistemlerini bir arada ortak baglamayiniz.

Egzoz sistemi jenerator grubundan bagimsiz sekilde tavandan askiya alinmali.

Egzoz sistemini tugla, kiremit veya beton blok baca veya benzer yapilar icerisinden ortama birakmayiniz.

o | [

12.2. Hareketli Parcalar

0 Jeneratdr calisirken tamir, ayar yapmayin, galisirken ayar yapilmasi mecburi ise sicak egzoz sistemine
ve ddnen parcalara azami dikkat gdsteriniz.

O Takilarinizi, giysinizi ve ellerinizi hareketli parcalardan uzak tutunuz.
0

Donen fan, kayis Uzerindeki muhafazalar, kelepceler ve desteklerin baglantilar iyi sikiimis olmalidir.
12.3. Yangindan Korunma

Yangindan korunma sistemlerinin se¢imi ve montaji igin asagidaki maddelerin gz 6nine alinmasi gerekir:



Jenerator odasi depo amagli olarak kullaniimamalidir.
Jenerat6r odasinda BC ve ABC sinifi yangin sénddrdculer bulunmalidir.
Jenerator calisirken yakit ikmali yapmayiniz.

Yakit tanki veya jenerator grubunun yakininda sigara icilmesine, ark ve kivilcim olusturacak cihazlarin
calismasina izin vermeyiniz.

Yangin koruma sistemleri ulusal standartlarda olmalidir.
Acil durdurma icin jeneratér odasinin disinda veya muhafazasinin disinda yangin durumunda veya
diger acil durumlarda jenerat6r grubunu durdurmak icin sistem olmali.

Yakit hatlarinda sizinti olmamasi icin yeterli emniyet tedbirleri alinmis olmalidir. Yakit baglantilar esnek
yakit borularla yapiimalr.

[ |y I

12.4. Tehlikeli Voltaj

[0 Elektrik Uretim, iletim ve dagitim sistemlerinde uygun olmayan kablo ve/veya tesisat kullanimasi yan-
gin veya elektro soka sebep olabilir.

0 Jeneratdr bakiminda galisan personel koruma icin kuru tahta platform veya lastik izoleli paspasin Uze-
rinde durmali, elbise ve ayakkabilar kuru olmalidir.

0 izoleli takimlar kullanimalidir.

0 Jeneratdr odasinin zeminine kablolar serili birakmayiniz.

[ Elektrik kablolari, yakit ve su borulari icin ayni kanali veya boruyu kullanmayiniz.

[0 Cihaz topraklamasinin uygun yapildigindan emin olunuz.

0 AC ve DC kablolari ayni boru igerisinde ¢ekmeyiniz.

0 Otomatik kumandall jeneratérlerde bakim yapilacagi zaman jenerator istem disi calismasini engelle-
mek igin akU ve aku sarj baglantilarini devre disi birakiniz. Akt kablosunu stkmeden 6nce aku sarj
cihazinin AC beslemesini kesiniz.

[l Elektriksel baglantiar gerekli egitimi almis ehliyetli teknisyen tarafindan yapimaldir. Ozellikle kablo

baglantilarinin ve diger uygulamalarin uygun yapildigindan emin olunuz.

[0 VYuksek gerilim jenerator gruplarinin montaj ve bakiminda calisabilmek icin 6zel cihaz ve egitim gerekir.
Bu cihazlar Uzerinde yeterli egitim almis personel calisma ve bakim yapabilir.

12.5. Sogutma suyu ve Yakit
0 Radyatérde su olmadigi zaman blok suyu isiticisini calistirmayiniz.

0 Sogutma suyu basing altinda sudan daha yUksek kaynama noktasina sahiptir. Motor ¢alisirken radya-
tér kapagini agmayiniz. Dizel motor soguduktan sonra radyatdr kapagini kontrollU bir sekilde aginiz.

0 Yakit tank ile dizel motor arasinda ve yakit hatlarinda bakir veya galvanize edilmis boru kullanmayiniz.
Esnek baglanti icin yakit hortumu tercih ediniz.

12.6. Su

[0 Ozelikle jeneratdriin panosu ve alternatdrl gibi elektrik akiminin bulundugu yerlere temas edecek su
ve nem elektrik arkina sebebiyet verecektir. Bu da jeneratériin hasar gérmesine ve personelin 6lumle
sonuclanabilecek yaralanmasina sebebiyet verecektir.

0 Jeneratorin ici ve disinda asir nem veya su varsa jeneratdru calistirmayiniz. Yetkili servise haber veri-
niz.

13. YUK KARAKTERISTIKLERI VE UYGULAMALAR

13.1. Genel
Jeneratdr gruplart G¢ ana gorev icin kullanilirlar:
1. Prime veya Surekli yUkte kullanma
2. Sebeke enerijisiyle birlikte sinirli gli¢ ihtiyacinda kullanma
3. Sebeke enerjisine yedek (Standby) guc kaynadi olarak kullanma

13.2. Yiik Karakteristikleri

Elektrik yUklerinin tiplerine gdre cesitli karakteristik 6zellikleri oldugundan saglikli bir glc tespiti yapabilmek ve
uygun jenerator verebilmek icin bunlar ayrintilarina gére degerlendirilmesi gerekmektedir. Tesiste bulu-
nan cihazlar listelenmis ve calisma durumu bilinmelidir. Aktif ve reaktif yUkler gz alinmali ve ayri tutulmus ol-
malidir. Daha sonra yUk analizine ilave edilmis olmalidir. Jenerator kapasitesi demeraj guc talebini karsilayacak
yeterlilikte olmalidrr. lleride guc artisi olma ihtimaline karsi ihtiyac kapasitesinin %20 Uzerinde karsilayabilmesi
gerekir. Jeneratorin calisacag mahalde meydana gelecek yuksek cevre sicakligi ve yikseklige bagl disik



atmosfer basincina bagl olarak guc distimu géz 6éntne alinarak hesaplanan guce ilave edilmelidir.

13.3. Motora Yol Verme

intiyac olan jeneratér giici hesaplanirken yikiin igerisinde bulunan elektrik motorlarinin sayisi, degisken yiikler,
farkl tipteki yol verme metotlar ve reziztif (direng) ytklerin karnisim durumu g6z ondne alinir. Yuk profili karsilas-
tirmasi yapilarak jenerat6riin asgari gtct secilebilir.

En blyUk motor yUk Uzerinde en blyuk etkiye sahip olmayabilir. Etki, yol verme metodu tarafindan belirlenir.
a) Yildiz Ucgen yol verme: 2,5 x tya. 0,4 g..

b) Oto trafo yol verme: 4 x tya. 0,4 g.f.

c) Elektronik Yumusak yol verme: 3 x tya. 0,35 g.f.

d) inverter strticl ile yol verme: 1,25 x tya. 0,8 g.f.

e) Oto trafo yol verme: 4 x tya. 0,4 g.f.

f) Direkt yol verme: 7 x tya. 0,35 g.f.

_— = L =

tya: Tam yUk akimi
g.f.: Gug Faktoru

Tanimlanan degisik yUkler verildigi zaman frekans ve voltaj ¢cdkmesi kabul edilebilir sinirlar icerisinde olmal..
Musteri ve danismani bir araya gelip, yuk profili hakkinda goérisup, 6zellikle en kétu yikleme durumuna gére
tim diger yUkler bagliyken en agir etki yapacak yikuin yol veriimesi géz dntine alinarak ekonomik ¢6zim bu-
lunmasi tavsiye edilmistir.

13.4. YUkler

13.4.1. Dengesiz Yiikler

Jenerat6riin bagl oldugu tesisattan jeneratdre dengeli yUk verilmesi cok énemli oldugu icin elektrik dagitim
panosu planlanirken buna dikkat edilmesi gerekmektedir. Mecut pano yapillanmasina gére dengesiz yuklenme
varsa dagitim panosu dengeli yike gore dizenlenmesi gerekmektedir. Dengesiz yuklenme, alternatoérde veya
bagl oldugu tesisatta hasarlara sebep olabilir.

13.4.2. Ving¢ler ve Asansoérler

Asansorler ve vingler frenlendigi zaman, mekanik enetji, elektrik enerjisi formunda guc kaynagina dogru geri
besleme yapabilir. Bu eneriji diger calisan cihazlar tarafindan emilebilir, artan miktardaki gu¢, alternatériin mo-
tor gibi davranmasina ve dizel motoru déndirme yonunde etki etmesine sebep olacaktir. Glg tespiti ve mon-
taj yapilirken bunlara dikkat edilmesi gerekmektedir.

13.4.3. Floresan Lambalar

Jenerat6riin bagl oldugu tesisattaki flioresan lambalar, yUksek transiyentli terminal voltajlar Gretir. Flioresan
lambalarin gug faktort dizeltici kondansatérleri, firgasiz alternatérin déner diyotlar Uzerinde zorlayici yiksek
trasient meydana getirir. Ana sargi ile paralel endiktif olmayan uygun direng problemin ¢ézUmu icin kullanilabi-
lir.

13.4.4. Kapasitif Yikler ,

Kapasitif yUkler alternatériin asir ikazlanmasina sebep olurlar. Kapasitif yUklerin etkisi alternatortin manyetik
doyumu vasitasi ile sinirlanmis yuksek terminal voltaj meydana getirir.

13.5. izolasyon Testi

Herhangi bir sebepten dolayi jeneratérin sel altinda kalmasindan sonra ve asiri nemli ortamlarda uzun sure
calismadan beklemis jeneratdrt galistirmadan 6nce sargilarin yalitim direncini yetkili servise bagvurarak test
ettiriniz. Izolasyon direnci topraga gére 1MQ dan fazla olmalidir. Yalitim direncinin 1TMQ dan az olmasi duru-
munda alternatér sargilar kurutulmalidir.

13.6.Alternator Baglantisi

Bircok alternatére farkl ¢ikis voltaji verebilecek sekilde tekrar baglanti yapilabilir. Alternatér baglantisini degisti-
rerek farkll uc gerilimi elde ederken salterler, akim trafolari, kablolar ve 8lcu aletleri gibi elemanlarin uygunlugu
kontrol edilmelidir.



14. ROMORKLU JENERATORLERIN CEKILMESI

14.1 Park etme:

Rdémorklu jeneratoéri 15° yi asan bir zemine park etmeyiniz. Park edilen yerin jeneratérin agirigini kaldirabile-
cek kuru bir zemin olduguna dikkat ediniz.

14.2.. Gekme icin Hazirlhik:

Tum lastiklerin durumlarini kontrol ediniz. Tum sinyal lambalarini ve farlarin ¢alistigini kontrol ediniz. Rémorklu
jenerat6rin Uzerindeki tim baglanti elemanlarinin gevseklik kontrollerini yapiniz.

14.3.. Cekme:

Rémorkun agirhginin, durma mesafesini ve manevrasini etkileyecegdini unutmayiniz ve buna goére sirus esna-
sinda tedbir aliniz.

g

g
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Rdémorklu jeneratori cekerken tUm trafik kurallarina, standartlara ve diger dizenlemelere uyulmalidir.
Bunlarin i¢cinde yonetmeliklerde agikga belirtilen gerekli donanimlar ve hiz sinirlari da vardir.

Tas, ¢ukur, egimli ve yumusak zeminli arazi gibi engellerden kagininiz.

Personelin mobil jeneratdriin Uzerinde, mobil jeneratdr ile gekici arag arasinda seyahat etmesine, dur-
masina izin vermeyiniz.

15. MUSTERININ SORUMLULUKLARI

1.

10.

11.

12.

13.

Garanti suresi igerisinde FULL markall jeneratérlerimizin, bakim gizelgesinde belirtilen tim bakimlari,
FULL jeneratdr yetkili servislerine Ucreti karsiiginda yaptinimalidir. Bakim kitaplar ve cizelgesi makine
ile birlikte teslim edilmistir. Aksi durumda servis merkezimizden talep edebilirsiniz.

Makinanin devreye alma islemi, sadece devreye alma isleminin yapildigi mekan icin gegerlidir. Makina-
nin yerinin degistiriimesi istenirse tekrar FULL Jeneratdr yetkili servislerince kontrol edilerek isletmeye
alinmalidrr. Yetkisiz kigilerce yapilacak islemler, makinanin garanti kapsami disinda kalmasina sebep
olacaktr. Ikinci defa yapilacak devreye alma isleminin Ucretini mUsteri karsilayacaktir

Musteri, yasal garanti suresi icindeki imalat hatasi disinda ki tim bakim, ariza ve problemlerin gideril-
mesindeki Ucretleri karsilayacaktir.

Kamyon Ustl fabrika teslimlerinde nakliye ve indirme sorumlugu, kamyon Ustl adres tesliminde indir-
me sorumlulugu da dahil olmak Uzere start islemine kadar makinanin uygun sartlarda muhafaza edil-
mesi tamamen musterinin sorumlulugundadir.

Satin alinan jeneratdr 2 ay icerisinde devreye alinmayacaksa, séz konusu jeneratdre ait depolama ko-
sullar saglanmak kaydi ile bekletiimelidir. Makinenin depolama kosullar ile ilgili gerekli bilgi ve yardimi,
FULL Jenerator Yetkili Servislerinden temin edebilirsiniz.

Garanti sUresi icerisindeki bir makinenin depolama (konserve) isleminin FULL Jenerattre yaptinimasi
zorunludur.

Garanti servis hizmeti veren servis elemaninin jeneratérin kuruldugu yerin 6zel sartlarindan dolayi 6zel
istek Uzerine mesai saatleri disinda calismasi talep edilirse, fazla mesaiden dogacak maliyeti musteri
karsilayacaktir.

MUsterinin, servis igin gelen personelin yetkisini sorma ve arastirma hakki vardir. Bu ayni zamanda
musterinin gdrevidir.

Makineye ulasmak igin yapilan girisler, bariyerler, duvarlar, parmakliklar, tabanlar, tavanlar, ya da bunun
gibi yapilar, kiralik vin¢ler ya da benzerleri, olusturulan rampalar ya da benzerleri, ¢ekiciler yada koru-
yucu yapilarin, makinenin komple alinmasinda yada baglanmasinda olusacak Ucretler musteriye aittir.

Jenerator odasi dlgllerinin jeneratérun calisma sartlarina uygun olmasi, yeterli havalandirma ve egzoz
cikisint musteri saglamakla yUkimladdr.

Musterinin garanti hizmeti alabilmesin sartlarindan birisi; istenmesi halinde, makinenin garanti belge-
sini, faturasini ve start formunu servis yetkililerine gdstermekle yukimlitdur. Bu yuzden, séz konusu
belgeler, jeneratdr odasinda, kolay ulasilabilecek bir yerde muhafaza edilmelidir. Aksi taktirde butin
islemler Ucret karsiiginda yapilacaktir.

Jeneratdr gliciine uygun segilen sebeke kontaktdrt Uzerinden, jeneratdr nominal akimindan fazla
akim gekildiginde sebeke kontaktéri hasar gérebilir, bundan dolayr kaynaklanacak arizalardan FULL
jenerator sorumlu degildir.

BUtln jeneratdrierimizde, sebeke alt ve Ust limitleri, makinemizin ve mUsteriye ait isletmenin, saglikl
calisabilecegi degerler baz alinarak belirlenmistir. Sebeke voltaj limitlerinin degistirilmesi musteri tara-
findan istenmesi halinde, bu degisiklikten kaynaklanacak arizalarin butin sorumlulugunu, misterinin
Ustlendigine dair rapor yazilarak bu degisiklik yapilabilir.

&



16. GARANTI UYARILARI

Jeneratorinlzun suresinden 6nce garanti disi kalmamasi, sorunsuz ¢alismasi ve uzun 6murll olmasi i¢in asa-
gidaki hususlara dikkat ediniz

1.
2.

10.

11

12.

13.

14.

15.

16.

17.

18.

Garanti belgesi veya fatura ibraz ediimediginde yapilan islemler garanti kapsamina alinmayacaktir.

Jeneratér grubuna Topgular Endustriyel Uretim ve Yatinm A.S.’nin yetkilendirdigi ve reisservis.com
internet sitesinde gtncel olarak yayinladigi FULL Jenerator yetkili servisleri haricinde, sahislarin mida-
halesiyle dogabilecek arizalar garanti kapsami disindadir.

Periyodik bakim ¢izelgesinde belirtilen kontroller ve bakimlar zamaninda ve tam olarak yapilmalidir.
Periyodik bakim yapilmadidi igin dogacak arizalar garanti kapsami disindadir. Periyodik bakim anlas-
masl imzalanmamis jeneratérler igin bakim zamanlarini takip ve zamaninda yetkili servise bildirmek
musterinin sorumlulugundadir.

Kirli ve sulu mazot kullaniimasindan kaynakli dogacak arizalardan musteri sorumlu olacaktir.

Jenerat6riin montajl kullanma kilavuzunda belirtildigi gibi yapiimalidir. Yapiimadigi takdirde meydana
gelecek problemler garanti kapsamina alinmayacaktir.

Akduler; kinima, fazla asit koyma, sarjsiz birakip sertlestirme, akl sarj cihazinin sebeke voltajindan kay-
nakli arizalanmasindan dolayr akinin arizalanmasi ve cihazin arizalanmasi durumlarinda garanti disi
kalr.

Motorun yag secimi kullanma kilavuzunda belirtildigi gibi olmalidir. Aksi durumlarda meydana gelecek
arizalar garanti kapsamina girmez.

YUk altinda iken jenerat6ri calistirmayiniz ve stop etmeyiniz. Calistirma ve stop islemi, yik ayrildiktan
sonra jeneratdr bosta iken yapilmalidir. Aksi halde subaplarda sikismalar meydana gelebilir, alternatér-
de bulunan gerilim regulatord, trafo ve diyotlarda arizalara yol agabilir. Bu durumlar garanti disindadir.

Manduel jeneratérlerde motor calistiktan hemen sonra mars anahtar birakilimalidir. Motor ¢alismiyorsa
marslama islemi araliklarla 3 defa 10’ ar saniyeden fazla yapilmamalidir. Aksi durumlarda mars diglisi
hasar gorebilir veya mars motoru yanabilir. Bu durumlar garanti kapsami disindadir.

Asiri veya dengesiz yUkten kaynaklanan buttn arizalar garanti kapsami disindadir.

. Otomatik kumandali jeneratérlerde kullanilan sebeke kontaktérinde meydana gelecek asirn akim, du-

sUk ve yuksek gerilimden kaynaklanan hasarlardan firmamiz sorumlu degildir.

Jenerator calisiyor iken aku kablolarini gikarmayiniz. Aku kablolarinin ¢ok kisa bir stire dahi yerlerinden
cikarlimasi, sarj alternator rélesinin ve elektronik governor devresinin hasar gérmesine sebebiyet vere-
bilir Bu durumlar garanti kapsami disindadir.

Manuel modda motorun ¢alisma sicakligina gelmesi icin jeneratér 3-5 dakika bosta ¢alistirildiktan
sonra jeneratdr yuke verilir, durdurulurken ise, ik 6nce yUku Uzerinden alinir ve yine motorun soguma-
sl igin yUksUz olarak 3-5 dakika galistirmaya devam edilir. Aksi halde olusacak arizalar garanti kapsa-
mi disindadir.

Grubun uzun sUreli olarak prime gicinin %30’unun altinda ¢alistirimasi sakincalidir ve bundan kay-
naklanacak arizalar garanti kapsami disindadir.

Garanti kapsamindaki butin makinelerimizde, FULL jenerat6rin orijinal yedek parcalar kullanilimalidir.
Orijinal parca kullanlmamasi durumunda olusacak arizalar garanti kapsami disindadir.

Satin alinan jenerattrlerin devreye alma islemleri, FULL Jenerator Yetkili Servislerince yapilmalidir.
Musterinin kendisi veya baska bir servise start islemi yaptirmasi, makinenin garanti kapsami disina
clkmasina sebep olur.

Satin alinan jenerattrlere garanti slresi icerisinde, orijinal ekipmanlar ve projesi haricinde ilave ekip-
man ve proje yapilamaz. Yapilmasi planlanan ilave ¢alismalar (Jenerattrlerin paralel calistinimasi, ilave
kontrol Unitesi, pano, transfer pano vs.) FULL Jeneratdrin onayr alinmadan yapilirsa, makine garanti
kapsami disina ¢ikar.

Garanti periyodu 2 yil ya da 1500 saattir (hangisi dnce dolarsa) ve jeneratdr satin alindigi tarinte bas-
lar.
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DEAR USER OF THE FULL GENERATOR;

First of all, we would like to thank you for choosing FULL
Generator, an efficient, reliable generator that will serve you for
many years and that adopts quality as its principle.

This installation manual provides important information on the
placement, operation and maintenance of the generator to ensure
that it is installed in the most proper way.

Also, general information, and tables and charts on the generator
you have purchased are provided.

Ensure that you have taken general safety precautions before
operating, maintaining or repairing the generator.

You shall use without any problem if you follow the instructions
provided in the manual.

This manual shall be read by the operator who shall install the
generator and who shall be operating the generator carefully.

FULL Generator reserves the right to make changes on the
operation manual without prior notice.

Use recommended lubricants, coolants and fuel. Always work
with Topcular Endiistriyel Uretim ve Yatinm A.S. FULL Generator
authorized services. Take recommended safety and installation
precautions.

Use genuine spare parts for the engine and generator.
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1.INTRODUCTION

Full Generator is designed to be activated immediately wherever it is taken if the coolant added with proper amount of
antifreeze, fuel, and engine oil with the proper viscosity, and a charged battery are provided..

This installation manual provides general information on the placement and operation of the generator, it is not a repa-
ir manual. Generator shall operate with maximum performance and efficiency when the recommendations and rules
given in this manual are followed. Thus, you shall follow the recommendations provided below.

1.
2.

Pay attention to maintain the operating environment to ensure that the generator operates properly.

Maintenance, adjustment, repair and installation-commissioning operations shall always be performed by
the authorized and qualified persons using original parts.

Each generator has a model and serial number shown on a plate attached to the the control panel, cab-
inet or the frame (Figure 1). This plate also provides the manufacturing date, voltage, current, power in
kVA, frequency, power coefficient and weight of the generator.

Use recommended lubricants, coolants and fuel.
Using services provided by Full Generator authorized services.
Take recommended safety and installation precautions.

e N

DIZEL JENERATOR
EHI:E DIESEL GENERATOR

Model FR-35E | Seri No / Seriat No 37R0035161276
Frekans / Frequency 50 Hz | Gii¢ Faktori / power Factor 0,8
Faz /phase 3 | Motor Devri /rrm 1500 rpm
Voltaj / voitage 230/400V | Motor / Engine K4100D-30 KW
Standby Giig / Stanaby ouput 35 kKVA | Uretim Yili / procction Year 2021
Prime Giig / Prime Output 32KVA | Net Agirlik / net weight 700 kg
Siirekli Akim /Rated current 45,8 A

C€E BIISOISO @ X MADEINTURKEY
CERTIFIED CERTIFIED CERTIFIED

Topcular Endiistriyel Uretim ve Yatinm A.S.
é) TOPCULAR  Abdurrahmangazi Mh. imamogiu Sk. C Blok No: 6 34887 Sancaktepe / STANBUL
€ndustrivel Uretim ve Yaty
L

wmfs www.fullienerator.com T.+90850 2228628 /F. +90 216 561 10 03

Fig. 1. : Full Generator Set Identification Plate

When you need anything, call Full Generator Service and Parts department or an authorized dealership. Data
on this plate shall facilitate warranty processes, service requests or parts orders.



2. SAFETY

Generator is designed and manufactured to be safe when it is operated properly. However, user and maintainer of the
generator is responsible for safety. Possibility of an accident is very low if the safety precautions specified are followed.
Securing safety before any technical operation or action is the responsibility of the person performing the operation or the
action. Generator shall be operated by authorized and trained persons only. Thus, one or more persons shall be as-
signed as responsible for the operation of the generator in the facility where it is installed.

Warnings:
- Read and understand all warnings provided in the manual. Be sure to follow up all warnings before any
performing any maintenance on the generator and operating the generator.

Accidents and injuries are possible if the procedures, instructions and safety precautions provided in this
manual are not followed.

Do not operate the generator in case of a known unsafe condition.

In case of an unsafe condition on the generator, place the danger warning plate and disconnect the ne-
gative (-) terminal of the battery and prevent operation of the generator until the condition is corrected. !

Disconnect the negative (-) terminal of the battery before performing maintenance or cleaning on the ge-
nerator. !

Generator shall be installed and commissioned by authorized services declared by Topgular EndUstriyel
Uretim ve Yatinm A.S. as per the standards.

2.1 Fire and Explosion

As a part of the generator, fuel may ignite and explode. Taking proper precautions for the storage of these
materials shall reduce the risk of fire and explosion.

Keep BC and ABC types of fire extinguishers at hand. Personnel shall be trained for the operation of these
extinguishers. Oil and some cooling mixtures are flammable. Flammable fluids poured on the hot surfaces
and areas with live current may cause fire.

Warnings!
- Do not collect and store inflammable materials in the environment where your generator is placed.
Ventilate the generator room properly.

Keep the generator, generator room and its floor clean. In case of fuel, oil, battery electrolyte or coo-
lant spillage, clean the spillage area immediately.

Do not allow anything that may cause fires such as flames, sparks, smoking beside the fuel.

To avoid arcs, keep the grounded conductors away from live parts such as terminals. Sparks or arcs
may cause a fire.

Consider the risk that the diesel engine may be used in an environment where flammable gases may
enter the air intake system. These gases may cause the engine to over-rev and this may cause injuri-
es or damage to the engine.

All power cables shall be connected tight and properly.
An emergency exit shall be present for easy exit of the personnel in case of a fire.

2.2 Mechanical

Generator is designed with its housings in order to protect against moving parts. Still, you shall take precauti-
ons to protect the personnel and equipment from other mechanical risks while working in the generator area.

2.3 Handling, Towing and Placement
Handling and placement of the generator is described in Section in detail.
Consider the safety precautions below.

Uyanilar!

Make the wiring connections as per the relevant standards. These standards include grounding and
ground faults.

Ensure that the fuel storage systems used in the generators are installed as per the relevant codes, stan-
dards and other requirements.

Engine exhaust gases are dangerous for the staff. Exhaust gases of all generators in confined places
shall be discharged with sealed black pipes as per the relevant standards as they are poisonous and
breathing such gases may cause lethal risks.



Do not lift the generator set using the alternator and engine lifting lugs. Use lifting points on the frame to
lift the generator set. Ensure that lifting equipment and support structures are sturdy and that they have
the capacity to bear the generator. All staff shall be kept away from the generator when the generator is
lifted.

Exhaust muffler and exhaust pipes shall be protected against the contact of flammable materials and the
staff.

Pay attention to all traffic rules, standards and other regulations while towing the generator with trailer.
These rules also cover the required equipment and speed limits expressly specified in the regulations.

Do not allow the personnel to ride on the mobile generator. Do not allow the personnel to stand on the
draw bar or between the mobile generator and the truck.

Do not install or operate the generator in an environment classified as dangerous unless it is designed
specifically for this purpose.

2.4 Noise

Being exposed to a noise level above 85 dBA for a long period is dangerous for hearing. Thus, wear ear pro-
tectors while working in the generator area.

2.5 Chemical
Electrolytes, fuel, lubricants and coolants inside the batteries used in the generator are of industrial type.
These may be harmful for the personnel if they are not used properly.

Warnings!
Do not contact or swallow fuel, oil, coolant and electrolyte. If these materials are swallowed acci-

dentally, get medical attention immediately. Do not make the injured person to vomit in case of swal-
lowing of fuel.

In case of contact with the skin, wash the contact area with plenty of soapy water.

Clean the affected area with ample amount of water immediately if the battery electrolyte spills on the
skin or the cloth. In case of contact with the batteries, wash your hands with plenty of soapy water.

Electrolyte is an acid. Electrolyte can cause personal injury. Electrolyte shall not contact the skin and
the eyes. Use protective goggles during the maintenance of the batteries.

Engine coolant is hot, too, when the diesel engine is hot. Also, the coolant is under pressure. Hot
coolant is present in the radiator and hoses. Any contact with hot coolant or its vapour may cause
severe burns.

2.6 Electrical

Effective and safe operation of electrical devices is ensured by correct installation, operation and maintenance
of these devices as specified in the manufacturer’s directives.

Warnings!
Generator’s connection to the facility it shall be installed shall be performed by an authorized electri-
cian trained and qualified at this subject and as per the relevant electrical codes and standards.
Be sure to have the generator grounded before operating the generator, including mobile generators.

Stop the generator and disconnect the negative (-) terminal of the battery before connecting the ge-
nerator to the facility or disconnecting the generator from the facility. !

Connect the generator to loads and electrical systems proper to the power and electrical characte-
ristics of the generator.

Keep all electrical equipment clean and dry. Renew the electrical installation where insulation is worn,
broken or cracked. Renew the terminals that are worn, corroded or discoloured. Ensure that the
connections of the terminals are tight.

Insulate all connections and free cables.
Use BC and ABC types of fire extinguishers for electrical fires.

Do not attempt to make the load connection or disconnecting the load when the generator is on a
wet surface.

Do not contact to the conductors, connection cables and live parts on the generator with any unin-
sulated object.

2.7 2.First aid in case of an electric shock

Warnings!
Do not touch the electrocuted person by bare hands before disconnecting the power source. |



Save the victim from the electric current by disconnecting the power source.

If this is not possible, stand on a dry insulating material and take the exposed person away from the
conductor by using an insulating material, preferably dry wood.

If the victim is breathing, bring the victim to the healing position as described below.
If the electrocuted person has lost consciousness, follow the first aid procedures below

The procedures described below shall be performed by persons who are trained and certi-
fied on first aid.

2.7.1. Opening the Respiratory Tract
e Tilt the head of the victim backwards and lift his/her jaw up.

e Remove objects such as dentures, chewing gum, cigarette butts that might have escaped into the mouth
or throat of the victim.

2.7.2. Respiratory Inspection
Check if the victim breathes by observing visually, listening and feeling him/her.

2.7.3. Blood Circulation
Check the pulse of the victim from his/her neck.

2.7.4. If the Victim Cannot Breathe, But Pulse Is Present
¢ Close the nose of the victim tightly.
e Take a deep breath and join your lips with the lips of the victim.

¢ Blow slowly into the mouth, observing that his/her rib cage is elevated. Then stop blowing, and let the
rib cage completely descend. Give an average of 10 breaths per seconds to the victim.

e |f you shall leave the victim alone to call for help, give 10 breaths and return as soon as possible and
resume breathing.

e Check the pulse after every 10 breaths. Bring the victim to the healing position when he/she starts to
breathe.

2.7.5. If the Victim Cannot Breathe, and No Pulse Is Present

e Call for medical attention or call the nearest health institution.

¢ Give two breaths to the victim and start cardiac massage as shown below.
¢ Place the palm of your hand 2 fingers up from the junction of the rib cage.
e Place your other hand with your fingers locked.

e Holding your arms upright, press down 4-5 cm down 15 times per minute.

e Repeat the process of giving 2 breaths and 15 heart massages until the medical aid arrives. If improvement
on the condition of the victim is observed, continue to giving breath by checking his/her pulse. Check his/
her pulse after every 10 breaths.

¢ Bring the victim to the healing position when he/she starts to breath

2.7.6. Recovery Position

¢ Place the victim sideways.

e Keep his/her head tilted so that his/her jaw faces forward to keep the respiratory tract open.

e Ensure that the victim does not roll forwards or backwards.

e Check his/her breathing and pulse regularly. Repeat the procedure above if any of these two stop.
Warnings!

Do not give any liquids such as water until you he/she gains consciousness again.



3. ROOM DIMENSIONS, PLACEMENT, LIFTING

3.1. General

Generator placement may be planned when the dimensions of the generator are known. This section covers the
important information required for effective and safe placement of the generator.

3.2. Transportation of the Generator

Generator frame is specifically designed to facilitate the transportation of the generator. Incorrect lifting of the
generator may cause serious damages on the parts. Generator may be lifted with a lift truck or crane (Fig. 3.2),
pushed or pulled from its frame carefully.

Fig. 3.2. Lifting the generator with crane
Warnings: !
Do not lift the generator using alternator or engine lifting lugs. !

Do not push the frame directly while pushing with a lift truck and always place a wooden part between
the frame and the lift truck!

Use lifting equipment proper for the weight of the generator. !
Keep staff away from the generator when the generator is lifted. !
Use lifting rings on the frame while lifting the generators with or without cabinets

3.3. Cabinet

Transport and placement of the generator shall be facilitated significantly and installation costs shall be minimized
when the generator is placed inside a cabinet. Cabinet protects the generator against operation by unauthorized
persons and against external factors.

Generators with cabinets shall be installed outdoors; if they are installed inside a room, cooling with adequate
amount of fresh air shall be provided. Hot air and exhaust gases shall be discharged to open air by ducts-piping.
Hot air discharge duct and exhaust installation system shall be applied so that they shall not affect the perfor-
mance of the generator set.

3.4. Selecting the Installation Place of the Generator

Following factors shall be considered for the selection of the placement area of the generator and required appli-
cations shall be performed.

Total area and restrictions in the area

Adequate amount of fresh air intake, adequate amount of hot air exhaust and proper exhaust gas exha-
ust shall be provided

Entry to the generator room, bringing the generator to the room at the start, layout, installation designs
and later refuelling and servicing facilities shall be considered. Providing a clearance of minimum 1 m.
around the generator to ensure that service operations can be performed.

The condition, level and inclination of he ground shall be considered; construction of levelled concrete
base or determination of levelled concrete area,

As forced ventilation shall be required in the room for the generator, adequate amount of cooling air and
combustion air shall enter the room from the back of the alternator and the hot air shall be discharged
from the front of the engine. Additional air ducts may be required to provide required amount of air as
per the condition of the building.



Protection Against Adverse Weather Conditions (Sun, Drifting Rain and Snow, etc.)
Protection Against Adverse Environmental Conditions (Excessive Dust, Humidity, Moisture, etc.)

A proper passage where the generator may fit shall be available to carry the generator to the room. Air
intake and exhaust vents, these may be removed or installed if they are considered to provide entry-exit
points to the generator room.

Entrance of unauthorized persons to the generator room shall be prevented.

If the generator shall be placed outdoors, it shall be placed inside a cabinet or a room. Internal groun-
ding shall be planned, and grounding shall be performed during installation. Install the grounding bar to
the nearest point to the generator, measure the insulation resistance (max. 1k), contact voltage shall not
exceed 25 Volt, 30QmA leak current.

3.5 Placement and Installation of the Cabinet Type Generator Set Outdoors

Following instructions shall be considered while installing the generator outdoors;

¢ Do not install the generator on a place where exhaust gases may collect.

¢ Be careful to prevent cooling air and exhaust gas flow from causing potential risks for the buildings and the people.

e Generator shall be positioned by considering the prevailing wind and air flow conditions. Otherwise, adequate exhaust
of hot air and exhaust gases may not be provided and this may affect the performance of the generator, and generator
may be damaged.

e |t shall be protected against conditions such as rain, snow, sleet, flood, direct sunlight, freezing cold or extreme hot
conditions. Do not select places where the unit may be flooded, or water may be sprayed to the housing and water may
enter to the air inlet and outlet openings such as areas with irrigation or water spray, gutters and downspouts.

e |t shall be protected against material born on air such as dust, fibers, smoke, oil vapour, steam and engine exhaust
smoke; otherwise these may cause conductivity or wear.

e nstall the generator in a place where intakes and exhaust are protected against being closed from natural conditions. If
the direction of the prevailing winds may affect the intake and exhaust of the generator, a wind-break shall be constructed
to protect the unit.

e The floor where the generator shall be placed shall be strong enough to carry weight of your generator and it shall have
a level concrete base.

e Access to the generator for maintenance operations shall be provided, adequate amount of clearance shall be available
around the cabinet.

e Check for any obstacle that prevents the output of the exhaust gases on the outlet of the exhaust pipe.
e |nstall the generator away from flammable materials.

e Ground all metal equipment which does not carry a current.

e Generator with a cabinet shall be positioned as close as possible to the facility.

3.6. Generator’s Foundation and Base

A special concrete base is not required for the floor where the generator shall be placed, a concrete floor that

is level and strong enough to carry total weight of the generator shall be adequate. This work (including seismic
description) and designing of the base concrete shall be the responsibility of a civil or construction engineer. Basic
functions of the base concrete:

To be strong enough to carry total weight of the generator.
Isolating the vibration caused by the generator set while it is operated from the building.
Civil engineer shall require the following details for the design of the construct;

Operating temperature of the generator room (heat transfer from the generator to the mass may cause
undefined strain stress)

All dimensions of the recommended base concrete mass
Anchor points of the generator frame.

Concrete Floor:

At least seven days shall pass between casting of the concrete floor and placement of the generator on the floor
to allow curing of the concrete. Concrete floor shall be as level as possible and it is recommended to be placed on
new ground.

Foundation;

A reinforced concrete base provides a strong support to prevent collapse and vibration. Generally, the concrete
base on which the generator shall be installed shall be approximately 200 mm deep; and the width and length

of the concrete base shall be such that there is a 150 mm clearance from each side of the generator frame. The
floor under the concrete base shall be properly prepared and be capable of supporting both the generator and the
concrete base. It is useful to make the concrete base above the floor. This shall provide a dry environment both for
the generator and for the persons who will be servicing the generator. The soil layer under the concrete base shall
be at least 200 mm high.
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The bearing capacity of the concrete on which the generator shall be placed may vary depending on the materi-
als used in the concrete, and the bearing capacity of the soil on which the foundation is placed; therefore it may
be necessary to use reinforced steel mesh nets or equivalent materials on the concrete base and foundation.
Improper and weak concrete base may cause undesired vibration.

Vibration Insulation:

Each generator is connected by engine and alternator coupling in one piece and mounted to the frame with
flexible rubber insulators. Thus, the vibration of the engine is dampened in the frame. As a consequence, it is not
necessary to use a heavy concrete base to dampen the vibration of the engine. A level concrete floor that can
carry the generator weight shall be adequate.

Note: Contact a FULL Generator authorized service if you want to place a vibration mount between the frame
and the floor.

Connections:

All piping systems and electrical connections shall be connected to the generator with flexible connections. Re-
fuelling pipes and exhaust pipes may transfer vibrations to long distances.

3.7. Room Design Guide Notes
3.7.1.Room dimension tolerance:

A minimum clearance of 1 mm from the surroundings or walls shall be provided for ease of maintenance and for
provision of walk around area around the generator. Personnel entrance door shall allow comfortable entry of the
personnel and equipment and components required for the generator.



3.7.2. Inlet-outlet noise cancelling barriers and shutters:

Design of the shutters installed in front of the barriers shall be considered carefully as they shall provide a low
resistance in the entrance of air. A wire cage shall be made inside the shutters to prevent entrance of birds and
small animals, but not to prevent the air flow. Outlet barrier is connected to the radiator hood flange with heat
resistant and flexible canvas connection.

3.7.3. Combustion Air Intake

Combustion air is drawn from the room of the generator by means of the air filter installed on the engine. Com-
bustion air shall be clean and cool as much as possible; however, air around the generator may not be proper
due to conditions such as dust, dirt and temperatures. In such a case, an air intake duct may provide a solution.
If you shall make such an application, do not remove the air filter or install it away from the engine.

3.7.4. Exhaust Systems

When the exhaust system is not fixed on the generator, and especially on open type generators, exhaust muffler
shall be secured to the ceiling of the room. If the ceiling is cannot bear such a weight, the exhaust system shall
be supported with a strong mechanism by taking support from the floor. The stainless steel compensator shall
be installed between the fixed exhaust system and the engine exhaust manifold. To reduce heat build-up and
operator injuries in the generator room, it is best to wrap the exhaust system with an insulator resistant to high
temperature.

3.7.5. Cooling and Ventilation

Generator emits heat while it is operated, causing the ambient temperature to rise, and this increase in tempera-
ture adversely affects the operation of the generator. It is important that this is prevented and adequate ventilati-
on is provided to keep the engine and alternator cool. Air flow for generators operated in confined spaces shall
be as shown in Figure 3.5 .

Air shall enter the generator from the alternator side, it shall pass through the engine and the radiator and leave
the room through a flexible canvas to prevent hot air leak to the room. If hot air cannot be discharged completely
from the room, the fan shall decrease the effectiveness of the cooling by dispersing hot air in the generator room.

\

e

Fig. 3.2. From the radiator with deflector ducts

\1/

Fig. 3.3. Orientation of air discharged with weak ventilation mechanism



Windows shall have adequate dimensions to facilitate the entrance and exit of air to/from the room. Air entrance
and exit windows shall have a dimension that is 1.5 times the radiator area.
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Figure 3.4 Air Inlet and Outlet Area

Air entrance and exit windows shall have shutters to protect the generator room, and thus the generator from
adverse weather conditions and various objects. These shutters may be moving type in cold climates. These
shutters shall be provided with a mechanism that makes shutters open immediately when engine is started and
closed when the engine is stopped.

Fig. 3.5. Basement installation plan of a typical generator set

3.7.6. Cable Systems

Main power cables taken from alternator output terminals shall be installed with flexible cables. Cables shall be
correctly supported, and selected as per the ambient and installation conditions.

3.7.7. Generator Sets

Fuel tank is inside the frame of the set for generators up to a power of 750 kVA. Fuel tank may be manufactured
separately as an option; however, there shall be a separate area for fuel inside the generator room. A canvas with
a minimum length of 300 mm shall be installed between the radiator and the air outlet duct.



3.7.8. Doors
The doors of the generator room shall always open to the outside; using double doors shall provide ease in mo-

ving the generator.

3.7.9. Transfer Panel

As the power transfer panels (ATS PANELS) of the generators are manufactured externally, they shall be installed
outside of the generator room or in the distribution panel room. An area of minimum 800 mm width shall be pro-
vided behind the floor type (standing type) panel. This system may be modified on specific project applications.
For generators with smaller powers, the power transfer panel (ATS Panel) may be inside the generator as per the

manufacturing strategy in some cases.
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4. FRAME-TANK FUEL TANK

Full Generator sets may be delivered with frame-tank or without frame-tank. Fuel connections are already made
in frame-tank generators, and they are ready for operation. Fuel transfer may be provided by manually operated

pumps or units with electric motor.



5. EXHAUST SYSTEM

As one of the important steps of the installation, the purpose for the installation of the exhaust system is to disc-
harge the exhaust fumes coming out of the engine safely out of the building and to disperse the negative effects
of exhaust such as soot, smoke and sound away from the generator, people and buildings
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Fig. 5.1. Typical Exhaust System

5.1. Things required and points to be considered in the installation of the exhaust system;
It shall be designed in such a way that exhaust gases are discharged from the closest and most proper
point.
Exhaust outlet shall be away from the air inlet and layout area of the generator as much as possible.

It shall be connected to prevent engine vibration from damaging the exhaust system. A compensator
(suspender) shall be connected between the exhaust system and manifold.

The length of the exhaust piping and number of turns shall be as low as possible.

Exhaust system shall be suspended from the ceiling. Overloading or torsion on the exhaust manifold
shall be avoided, especially on the turbocharged engines.

For turns exceeding 90° in the piping, the internal radius of the next pipe shall be 2 times the diameter of
the pipe.

While installing the exhaust piping, condensation shall not be in the direction of the exhaust manifold of
the engine. Horizontal piping shall have a downward inclination away from the engine.

When the pipe is passed through a wall, it shall be passed through a pipe, which is called a ring, with a
greater diameter than itself, and rockwool shall be placed between two pipes for insulation. It shall be
closed both from inside and outside with a closing plate.

It shall be proper to put a wire cage at the end of the exhaust pipe.

To prevent increasing of the generator room temperature, exhaust system shall installed outside of the
room as much as possible, and the part remaining inside the room shall be properly insulated.

A rain cover shall be available on the end part of the pipe.
Do not wrap the engine turbocharger and the exhaust manifold.

A high amount of exhaust back pressure reduces the engine performance and may cause damages on the en-
gine by adversely affecting the compression efficiency. A single exhaust duct shall not be used for multiple ge-
nerator sets, the carbon residues and pressurized gas from the engine that is being operated and other exhaust
sources may cause damage to the non-operated engines. The turbocharger on the engine that is not operated
may be rotated by the flow pressure of the exhaust gases from other sources and this may cause damage to the
bearing of the turbocharger as it is operated without lubrication. Two separate exhaust outlets available in V engi-
nes may be reduced to one, and it is possible to resume the exhaust system in such a way.
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Fig. 5.2. Sample Exhaust System
6. COOLING SYSTEM
6.1 Radiator Cooled Sets
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Fig. 6.1. Typical Radiator Cooling System

In order to prevent the hot air generated by the generator from entering the generator room again, the radiator out-
let shall be installed with a hood and canvas or at least the radiator shall be positioned as close to the outlet win-
dow as possible. The air outlet and inlet vents shall be at least 1.5 times the radiator cooling area. All air inlets and
outlets shall be protected against rain. Shutters shall be installed on air inlet and outlet vents and a wire cage shall
be applied to these shutters. It is recommended to keep the generator room warm in cold weather conditions.

6.2 Ventilation

It is important to ventilate the generator room to provide the quality combustion air required by the engine and to
eliminate the heat emitted from the engine, alternator and other sources, and this ventilation shall be provided.
The air is passed through the generator set with the radiator mounted to the engine and discharged out of the
room through the radiator. When the air inlet and outlet vents are made with the desired specifications and di-
mensions, the generator room ventilation created by the radiator fan shall be usually sufficient.

Boiler type heating devices shall not be placed in the same room with the generator. If this is inevitable, a the
larger room with larger intake window and ducts, fans shall be required.
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Fig. 6.5. Room Ventilation for Multiple Generators

6.3. Engine coolant and its treatment

6.3.1. General

It is very important that the corrosion and cavitation are prevention in the cooling system of the engine. It is pos-
sible to reduce the strength of the water by adding anti-corrosion agent to clean coolant. Antifreeze mixture level
shall prevent freezing of the coolant in cold weather.



Water to be used for engine coolant shall be free from corrosives and clean. The pH of the water shall be kept
slightly alkaline between pH values of 8.5 and 10.5. Drinkable water and the treated water as described above
shall usually be used for engine coolant.

6.3.2. Protection Against Corrosion

It is recommended to use fluid additives to protect the cooling system from general corrosion and removal of
soldering, or rusts. It is recommended that fluid additive and the antifreeze shall be used together.

Caution:
Make sure the cooling system is cold before loosening the radiator cover.
Add required amount of antifreeze.

Put the fluid you have prepared to the cooling system; coolant shall be added with antifreeze to prevent
engine against damage caused freezing of the water. 50% antifreeze, 50% water mixture is recommmended.

6.4. Heating the Engine

Thermostat controlled block coolant heaters that are connected to the cooling system and control the tempera-
ture of the coolant for easy operation of the generator and taking under the load in cold weather. Only the heater
alone shall not be adequate for starting or for prevention of freezing in cooling systems. Antifreeze mixture added
to the radiator coolant shall also be used.

6.5. Combustion Air

The main function of the filter in front of the air intake, turbocharger (in some engines), exhaust elbow, exhaust
muffler, charge air and exhaust gas system is to provide the engine with sufficient quality and quantity of clean
combustion air, to ensure the proper disposal of combustion gas and to provide silencing. Hot air shall be ex-
hausted directly out of the generator room with air shutters and a flexible duct connection as the recirculation
of hot air into the room shall prevent adequate supply of clean and cold combustion air required for the engine.
Inadequate air shall cause a loss of power in the engine and damage to the engine parts.

7. LUBRICATING OIL

Lubrication system of is one of the most important parts of the diesel engine. Engine maintenance and oil and fil-
ter replacement operations that are performed correctly and on time provides a longer service life for the engine.

7.1.0il Performance Specifications
The American Petroleum Institute (API), The

American Society of Testing and Materials
(ASTM) and the Society of Automotive Engineers

(SAE) have developed and maintained a system Ambient Temperature ° F
for the classification and performance categories -40 -20 0 20 40 60 80 100120140
of lubricating oils in common. Some API catego- T T T T T T 711
ries are summarized below: Al soacons
All seasons
7.2. Lubrication Oil Recommendations Winter Conditions
for Diesel Engines in Full Generators: Winter Conditions
Full Generator recommends using high quality Polar Conditions
and heavy duty type SAE 15W/40 engine oil for L]
engines to be operated in ambient conditions -40-30-20-10 0 10 20 30 40 50 60

above - 15 °C. Full Generator recommends using
engine oil with a minimum API oil quality level of
CH/CI-4 for engines. CF4 oll may be used where Fig. 7.1. Recommended lubricating oil SAE viscosity levels
CH or Cl-4 cils are not available, but the oil rep-
lacement period shall be reduced. APl CA, CB,
CC, CD, CE, CG-4 oil categories are not recom-

Ambient Temperature ° C

mended. Do not use them.



8. ELECTRICAL START SYSTEMS

Electrical start systems consisting of a starter, alternator, battery and control panel are generally found in all generators.
The power supply for electrical start systems is provided by a 12V or 24V DC battery pack. The starter is controlled by the
generator control module.

Usually lead acid type batteries are used as they are more affordable. You can find more detailed information about the
batteries in the engine maintenance and operation manual supplied with the generator.

9.TRANSFER OF THE MAINS OR THE GENERATOR TO LOAD

9.1. Automatic Transfer Panel Location and Placement of the Panel

It is the Automatic Transfer System (ATS) which performs the transfer of the electricity generated by the ge-
nerator set to the load with the switching mechanism in case the mains supply is interrupted while the mains
supply is available. ATS is equipped with a power switching element and a control element. ATS is usually
installed in a wall or floor type panel.

Points to Consider While Placing the ATS Panel;
- The ATS panel shall be located as close to the load panel as possible.
It shall be useful to install a thermal magnetic switch between the ATS panel and the generator.

The ATS panel shall be installed in a clean, dry environment with adequate ventilation away from
excessive heat. Adequate amount of working area shall be provided around the panel.

Current values drawn from the generator shall be as balanced as possible and the value of the
current drawn from one phase shall never exceed the rated current value provided for the installed
generator. Excessive unbalanced currents may cause damage to the generator and the connected
loads.

The ATS panel, which is separate from the generator, shall be placed close to the load panel and the
power cables with a proper cross-section for the power rating shall be routed between the panels
and between the generator’s ATS panel. In addition, a control cable with a cross-section of 8x2.5
mm2 shall be routed between the generator control panel and the ATS panel.

If the ATS panel is located on the generator, 2 power cables with a cross-section suitable for the
power rating shall be routed from the load panel to the generator.
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10 - ELECTRICAL WIRING AND CABLES

10.1.General

Electrical connections and their maintenance shall only be performed by authorized, qualified and experienced
electricians.

Warning: Make the electrical connections as per the relevant electrical codes and standards.

10.2. Cabling

Cables with multi-core and single-core types are routed and installed by various methods;
Cables laid directly on the building surface, walls on open area
Cables laid in a cable tray on the ground
Cables laid with metal or plastic cable ducts or ladder type ducts

Cables laid by underground channels shall be laid between the generator and panels with a distance
as short as possible.

Temperature, load type, cable type, defined voltage drop, nominal operating voltage, current carrying capacity,
laying type and proximity to other cables are the factors that affect the choice of the cross-section of the con-
ductor.

Since it is not possible to estimate the harmonics during the planning phase of the plant, the neutral conductors
shall be specified at higher values.

The cross-section of the neutral conductor shall be at least equal to the cross-section of the phase conductor.

The distance to the generator and the loads with inrush available in the system are important points to be con-
sidered in the selection of cables. If the distance is too long, the voltage on the load side may drop to undesirable
levels, as the voltage drop will increase more during inrush. The voltage may can be minimized by choosing a
cable with a more suitable cross-section with the formula given below.

e=,3xIxLx(R.Cos 0+ X.Sin0) /1000
e = voltage drop (V)

| = Line current (A)

L = Line length (m)

R = Cable resistance (ohm/km)

X = Cable reactance (ohm/km)

Cables shall be selected as per TSE or VDE standards. It shall be appropriate to use HO7 RN-F types for low
voltage. Using flexible cables while connecting to alternator terminals shall be more appropriate. In cases
where the transfer panel is remote, if you do not want to use flexible cables, which are more expensive than
other cables, you may use intermediate wiring connection joint boxes.

10.3. Cable Cross Section Selection

Cable selection shall be performed according to the current carrying capacity. The selected cable cross-secti-
on shall be appropriate to carry the current that is not less than the maximum load current that can be drawn.

Ambient temperature of the installation, material of the conductor and insulation, protection type of the cable
and installation method are factors that affect current carrying capacity.

10.4. Cable Ducts

The most commonly used method in routing of cables is using perforated ducts. The ducts shall be grounded
and installed before the cable is routed. The duct system shall be protected against ingress of water and dust.
The ducts shall be applied with corrosion inhibitor or shall be galvanized. Cables shall be laid horizontally. Sup-
ports used in duct installation and the ducts shall be of the sufficient strength and size.

10.5. Protection

Wires in each load circuit and wires that are connected to the generator with the distribution system shall be
protected with a circuit breaker that shall disconnect automatically in case of overload and short circuit.

10.6. Loading

In order to ensure that the loads in the distribution panel of the facility where the generator is connected are
balanced, a good panel planning shall be performed as it is very important to give a balanced load to the
generator. If the generator is loaded as unbalanced, i.e. if the load connected to one phase is higher than the
loads connected to the other phases, this may result in overheating of the alternator coils, an unbalanced



output voltage between phases and damage to sensitive devices connected to the system. No phase current
shall exceed the rated current of the generator.

10.7. Power Factor

Generator provides the specified power and operates properly if the power factor (Cos 0) of the load in the
facility where the generator is connected is from 0.8 to 1.0. Generator is overloaded if the power factor of the
load is below 0.8. Power factor correction elements such as capacitors may be used to prevent this excessi-
ve power factor. Power factor correction elements shall be deactivated when generator is activated.

10.8. Parallel

While more than one generators may operate in parallel to each other or in parallel to the mains, extra equip-
ment shall be connected to ensure this.

10.9. Grounding

The generator set and all associated parts, its frame, devices, control panels and transfer panels to which it is
connected shall be grounded before commissioning of the generator. Grounding connection shall be perfor-
med with flexible cables. The cross section of the grounding wire shall be capable of drawing full load current
and shall conform to the required standards.

10.9.1.Grounding to solid material

In systems with voltages of 600 volts or less, grounding is performed by grounding electrode and direct con-
nection. Grounding system is performed as follows;

Grounding electrode; One or more copper plated steel bars are driven inside the soil. To prevent occurring
of a dangerous voltages between any points, the grounding performed shall have a low resistance value.

Grounding line; Copper conductors with proper cross-section to connect to the grounding electrode.
Grounding conductors shall meet the standards and shall have a capacity to carry full load current at least.

Grounding terminal; Grounding continuity conductor provides contact with all metals that do not carry a
current, with the cabinet and the generator frame. This shall ensure connection with the customer’s facility’s
grounding terminal. Number of grounding bars shall be regulated with adequate amount of grounding electro-
des as per the grounding resistance.

10.9.2. Impedance (Resistance and Reactance) Grounding

Grounding error restriction resistance is installed permanently to the grounding electrode of the neutral point
of the generator. It is required where grounding errors are available with the continuity of power on three pha-
se and three wire systems used. Systems equal to and below 600 volts.

Ungrounded

Internal connection is not performed between the AC generator system and the ground. It is required where
grounding errors are available with the continuity of power on three phase and three wire systems used. Sys-
tems equal to and below 600 volts.

10.9.3. Protections
Unrestricted Ground Leak

A current transformer installed on a neutral ground line protects the entire system by monitoring any current
flow to the grounding point with a current monitoring relay. Advantages of the unrestricted ground fault: -
Provides protection for all grounding faults on generator, circuit breaker and the system. - Provides good level
of personnel protection.

Restricted Ground Leak

Current transformers are connected to all phases of the system and to neutral. The protection, i.e. the current
monitoring relay, which monitors the current flow to the ground point, shall operate only in the protection zone.
The position of the neutral is restricted with respect to the generator and current transformers in the zone.
Advantages of restricted ground leak protection: - Failures that occur outside of the protection zone has no
effect.

- The risk level in the opening problem is low.

- In case of a fault, the protection relay may be set to low levels to reduce damage to the cables and the
alternator.

- The protection relay may be set for immediate operation in order to reduce the possible contact voltage.
Grounding

Grounding of conductors is the connection of metal conductors to the ground (grounding of the electricity of
conductors).

It is intended for the following:

- The potential of the neutral point does not change irregularly as a reference.
- Protection of fault current between any phase and ground is allowed.

- Voltage balance of the system is ensured as a result of grounding.



- Lethal risks are reduced.
- The voltage between any phase and ground shall not normally exceed the phase voltage of the system.
10.9.4. Grounding of the Single Operated Generator Set With Low Voltage Output

In systems with low voltage output (below 600 V), the neutral conductor is directly connected to the ground.
This connection is performed between the alternator’s neutral point and the alternator body with a connecting
cable or a copper busbar. The body of the alternator is connected to the main ground of the building, i.e. the
point where the conductors which are grouped together are grounded, which is performed as per the local
regulations. In practice, the resistance of the path between neutral and the ground shall be less than 1 Q in

a good ground and less than 5 Q in grounds with high resistance. (Maximum 20 Q) Detection of the current
flowing between the neutral and ground may be monitored by the neutral ground connection. When there

is contact between one of the phases and ground in the body, current shall flow between these two condu-
ctors. If the direct contact to ground is continued, the alternator shall encounter an infinite load, which will
cause the coils to burn.

10.9.5. Grounding of the Multiple Generator Sets With Low Voltage Output

Grounding arrangements for systems consisting of multiple generator sets shall be performed in accordance
with the alternator manufacturer’s recommendations and local regulations.

10.9.6. Grounding of the Generator Sets With High Voltage Output

In case of a current fault in the body of high voltage systems, the current flow from one of the phases contac-
ting the ground to the ground shall be higher than the low voltage systems. In order to restrict the level of this
current, a suitable resistance is often placed between the ground and neutral so that the difference monito-
ring and current transformers may perform detection in high voltage systems.

11. SOUND INSULATION

The sound level of an open generator set is approximately 100 dB (A), and this is a high value. It is therefore
important to reduce the noise level of the generator in many applications. There are several methods for redu-
cing the volume.

WARNING: You shall use ear protectors if you shall be working around the generator while it is operated.
Mufflers: As mentioned in a section above, mufflers are used to reduce the noise level of the generator.
Cabinets: Sound insulation cabinets play an active role in reducing the noise level of the generator.

Other Noise Reducers: Many applications such as applying sound-proof insulation on walls, pla-
cement of noise-cancelling barriers on intake shutters, and fan silencers may be used to reduce the
noise of the generator.

12. SAFETY AND HEALTH

The most important priority of all staff working in the installation of generator shall be safety. Safety has two
aspects;

1. Safe operation of the generator and all accessories connected to the generator

2. Safe operation of the system where the generator is connected when it is activated. Because the
equipment used affects life and health. For example; equipment such as life support units used in
hospitals, emergency exit lighting, building ventilation systems, lifts, fuel pumps shall be used as de-
pendent on the operation of the generator in case of an emergency

12.1. Exhaust Gases

Ensure that exhaust gases are discharged so that it shall be away from populated areas or confined
spaces

Do not use exhaust gases for heating a room.
Do not connect exhaust systems of two or more engines together.,
Exhaust system shall be hanged from the ceiling as independent of the generator set.

Do not let exhaust of the engine to the environment from the brick tiles, concrete block chimneys or
from similar structures.

12.2. Movable Parts Hareketli Parcalar

Do not perform repairs, settings while the generator is operated; if it is required to perform a setting
during operation, always pay great attention to the hot exhaust system and the rotating parts.

Keep your jewellery, clothes and hands away from moving parts.

Connections of the housings, clamps and the brackets on rotating fans, belts etc. shall be tightened
securely.



12.3. Fire Protection

Consider the following items for the selection and installation of fire protection systems:
Generator room shall not be used for storage.
Keep BC and ABC types of fire extinguishers in the generator room.
Do not refuel while the generator is running.

Do not allow smoking, and operation of devices that would cause arcs or sparks near the fuel tank
or generator set.

Fire protection systems shall conform with the national standards.

A system to stop the generator in case of fire or other emergency conditions outside of the generator
room or generator housing.

Adequate amount safety precautions shall be taken to prevent leaks in the fuel lines. Fuel connecti-
ons shall be performed with flexible fuel hoses.

12.4. Dangerous Voltage

Using improper cables and/or wirings for power generation, transfer and distribution systems may
cause fires or electrocution.

Personnel working on the maintenance of the generator shall stand on a dry wooden platform or an
insulated mat, and his/her shoes shall be dry.

They shall use insulated tools.

Do not leave the cables lying on the floor of the generator room.

Do not use the same ducts or pipes for power wiring, fuel and water pipes.
Make sure that the device is grounded properly.

Do not route AC and DC cables inside the same tube.

Disconnect battery and battery charging connections to prevent inadvertent operation of the genera-
tor when you shall apply maintenance of generator with automatic control. Cut off the AC supply of
the battery charger before disconnecting the battery.

Electrical connections shall be made by qualified and appropriately trained technicians. Ensure that
especially the cable connections and other applications are made properly.

Special tools and training are required to work on the installation and maintenance of the high vol-
tage generator sets. Personnel with adequate training on these devices shall perform the operation
and maintenance.

12.5. Coolant and Fuel
Do not operate the block water heater when there is no water inside the radiator.

Coolant boils at higher temperatures than water while under pressure. Do not open the radiator cap
while the engine is running. Open the radiator in a controlled way after the diesel engine has been
cooled.

Do not use copper or galvanized pipes between the fuel tank and the diesel engine and on the fuel
lines. Prefer fuel hose for flexible connections.

12.6. Water Su

Water or humidity contacting especially live parts such as the panel or the alternator of the generator
shall cause electrical arcs. And this may cause damage to the generator or cause injuries that may
lead to the death of the personnel.

Do not operate the generator in case of excessive humidity inside and outside of the generator. In-
form the authorized service.

13. LOAD CHARACTERISTICS AND APPLICATIONS

13.1. General

Generator sets are used for three main functions:
1. Operating at Prime or Continuous load
2. Operating in limited power requirements together with the mains supply
3. Operating as a back-up (Standby) power source for the the mains supply

13.2. Load Characteristics

Since electrical loads have various characteristics according to their types, they shall be evaluated according
to their details in order to make a healthy determination of power and to provide an appropriate generator.
The devices available in the facility shall be listed and their operating conditions shall be known. Active and
reactive loads shall be considered and kept separate. Then, they shall be added to the load analysis. Gene-



rator capacity shall be adequate to meet the inrush power demand. It should be able to meet 20% above the
required capacity in case there is a future power increase. The power drop that may occur due to the high
ambient temperature and low atmospheric pressure due to the altitude in the installation area of the generator
shall be taken into consideration and added to the calculated power.

13.3. Starting the Engine

When calculating the required generator power, the number of electric motors in the load, variable loads, dif-
ferent types of starting methods and the mixing status of the resistive loads shall be taken into consideration.
The minimum power of the generator may be selected by comparing the load profile.

The largest motor may not have the greatest impact on the load. The effect is determined by the starting met-
hod.

a) Star-Delta starting: 2.5 x flc. 0.4 p.f.

b) Starting with automatic transformer: 4 x flc. 0.4 p.f.
c) Electronic soft-starting: 3 x flc. 0.35 p.f.

d) Starting with inverter drive: 1.25 x flc. 0.8 p.f.

e) Starting with automatic transformer: 4 x flc. 0.4 p.f.
f) Direct start: 7 x flc. 0.35 p.f.

fle: Full load current
p.f.: Power Factor

The frequency and voltage drop when the specified loads are given shall be within acceptable limits. It is re-
commended that the customer and consultant come together, discuss the load profile and find an economic
solution, especially considering the load that shall have the most severe impact, when all other loads are con-
nected as per the worst loading case.

13.4. Loads

13.4.1.Unbalanced Loads

Since it is very important to provide a balanced load to the generator from the installation to which the gene-
rator is connected, this shall be taken into consideration when planning the power distribution panel. If there is
unbalanced load as per the current panel configuration, the distribution panel should be arranged according to
the balanced load. Unbalanced load may cause damage to the alternator or the installation to which it is con-
nected.

13.4.2. Cranes and Lifts

When the elevators and cranes are braked, mechanical energy may cause feed back into the power source in
the form of electrical energy. This energy may be absorbed by other operating devices, the increasing amount
of power shall cause the alternator to act as an engine and act in the direction of rotation of the diesel engine.
These conditions shall be taken into consideration during the determination of power and installation.

13.4.3. Fluorescent Lamps

The fluorescent lamps in the installation to which the generator is connected generate high transient terminal
voltages. The power factor correcting capacitors of fluorescent lamps create a compelling high transient on the
rotating diodes of the brushless alternator. A suitable non-inductive resistance in parallel with the main coil may
be used to solve this problem.

13.4.4. Capacitive Loads,

Capacitive loads cause the alternator to be over-excited. The effect of capacitive loads generate a high termi-
nal voltage limited by the magnetic saturation of the alternator.

13.5. Insulation Test

Before starting a generator that was flooded for any reason or a generator that has been stored without being
operated for a long period in excessively humid environments, contact the authorized service and have the
insulation resistance of the coils checked. Insulation resistance against the ground shall be above 1 MQ. Dry
the alternator coils if the insulation resistance is below 1 MQ.

13.6. Alternator Connection

Many alternators may be reconnected so that it shall provide a different output voltage. While obtaining diffe-
rent terminal voltages by changing the alternator connection, you shall check the conformity of components
such as switches, current transformers, cables and measurement devices.



14. TOWING THE GENERATORS WITH TRAILERS

14.1 Parking:

Do not park the generator with a trailer on a ground with a slope over 15°. Ensure that the parking space is a
dry ground that may bear the weight of the generator.

14.2. Preparing for Towing:

Check the condition of all tires. Check if all signal lamps and headlamps work. Check all connection elements
on the generator with trailer for looseness.

14.3. Towing:

Do not forget that the weight of the trailer shall affect the stopping distance and manoeuvres of the trailer and
taken precautions while driving accordingly.

Follow all traffic rules, standards and other regulations while towing the generator with trailer. These
rules also cover the required equipment and speed limits expressly specified in the regulations.

Avoid obstacles such as rocks, pits, slopes and soft terrain.

Do not allow the personnel to travel or stand on the mobile generator or between the mobile genera-
tor and the towing vehicle

15. RESPONSIBILITIES OF THE CUSTOMER

10.

11

12.

13.

All maintenances specified in the periodical maintenance chart for our FULL brand generators shall
be performed by FULL Generator’s authorized services for a fee within the warranty period. Mainte-
nance manuals and the schedule are delivered together with the generator. Otherwise, you may ask
these from our service centre.

The commissioning operation of the generator is applicable for the facility where the commissioning
is performed only. If you would like to change the location of the generator, it shall be inspected and
commissioned again by the FULL Generator authorized services. Operations performed by unaut-
horized persons shall render the generator void of warranty. The cost of the second commissioning
operation shall be borne by the customer.

Customer shall cover all fees for maintenance, correction of faults and problems other than the ones
caused by manufacturing errors within the legal warranty period.

For the ex-factory deliveries on truck, transportation of the generator and keeping the generator un-
der proper conditions including the responsibility for unloading the generator after delivery on truck
up to the start operation are in full responsibility of the customer.

If the generator purchased shall not be commissioned within 2 months, it shall be stored by providing
the storage conditions for that generator. You may get information and help required for the storage
conditions of the generator from FULL Generator’s Authorized Services.

Storage (conservation) operation of a generator within warranty period shall always be performed by
FULL Generator.

If the service personnel providing the warranty service is asked to do overtime by the customer as
a result of the special conditions of the installation location of the generator, costs incurred due to
overtime shall be paid by the customer.

Customer has the right to ask and examine the authorization of the personnel who has come for ser-
vice operations. This is also a duty of the customer.

Costs for entrances, barriers, walls, rails, floors, ceilings, or similar structures made to access the
generator, for rental cranes or similar machines, ramps built or similar structures, trucks or similar
vehicles and fees incurred for taking off or connecting the generator as a whole are the responsibility
of the customer.

Customer is responsible to ensure adequate ventilation and exhaust outlet and to ensure that dimen-
sions of the generator room complies with the operating conditions of the generator.

. One of the conditions to receive warranty service is that the Customer has to present the warranty

certificate, invoice and commissioning form of the generator to the service personnel when reques-
ted. Thus, aforementioned documents shall be kept inside the generator room where it can be reac-
hed easily. Otherwise, all operations shall be performed for a fee.

Mains contactor may be damaged when more current than the nominal current of the generator is
drawn through the mains contactor selected as per the generator power; Full Generator shall not be
held responsible for faults caused by this condition.

Mains lower and upper limits are determined based on the values where our generator and the ins-
tallation of the customer may operate properly for all our generators. If customer asks for changingof
the mains voltage limits, this change may be performed when a report declaring that customer assu-
mes all responsibilities that may be caused by such a change is issued.

&



16. WARRANTY WARNINGS

Consider the following points to prevent your generator from being void of warranty prematurely, to ensure
that it operates without any problem and that it has a long service life.

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Operations performed shall not be covered under warranty if warranty certificate or invoice is not
presented.

The failures that may be caused by the intervention of third parties except for the authorized services
of FULL Generator as authorized by Topc¢ular EndUstriyel Uretim ve Yatinm A.S. and issued on the
reisservis.com website as an updated list to the generator set shall be out of warranty cover.

Inspections and maintenance operations specified in the periodical maintenance schedule shall be
performed in time and completely. Faults caused by the lack of periodical are not covered under
warranty. Following up maintenance dates and informing the authorized service on these date in time
is the customer’s responsibility for generators for which a periodical maintenance agreement is not
signed.

Customer shall be responsible for faults that occur as a result of using contaminated fuel or fuel with
water content.

Generator shall be installed as described in the operation manual. Otherwise, any problems that may
occur shall not be covered under warranty.

Batteries are rendered void of warranty in case of breaking, adding excessive electrolyte, or harde-
ning the battery by leaving it discharged, and faults on the battery and charging device when the
battery charging device has failed due to the mains voltage.

Engine oil shall be selected as per the criteria described in the operation manual. Faults that may
occur otherwise shall be considered out of warranty cover.

Do not start and stop the generator while it is under load. Start and stop operations shall be per-
formed when the generator at idle after disconnecting the load. Otherwise, valves of the engine may
stuck, and this may cause faults of voltage regulator, transformer and diodes in the alternator. These
are not covered under warranty.

Release the starter key immediately after the engine is started on manual generators. If the engine
does not start, do not perform the starting operation more than 3 times for 10 seconds each. Ot-
herwise, starter gear may break or the starter may be burnt. These are not covered under warranty.

Otherwise, the fault that arise from not taking the necessary measures shall not be covered by the
warranty.

Our company shall not be held responsible for damages due to over-current, low or high voltage that
may occur on the mains contactor used on automatically controlled generators.

Do not remove the battery cables while the generator is running. Removal of battery cables even
after a short period of time may cause damage to the charge alternator relay or to the electronic go-
vernor circuit. These conditions are out of warranty cover.

Operate the generator at idle for 3-5 minutes before applying load to the generator on manual mode
to ensure that the engine reaches the operating temperature; and remove the load first and continue
to operate as unladen for 3-5 minutes to allow the engine to cool while stopping the generator. Ot-
herwise, faults that may occur shall be considered out of warranty cover.

Operation of the set below 30% of the prime power for a long period of time is unfavourable, and
faults resulting from this conditions are not covered under warranty.

Genuine spare parts of FULL Generator shall be used for all generators under warranty cover. Faults
that may occur when original parts are not used shall be considered out of warranty cover.

Purchased generators shall always be commissioned by the authorized services of FULL Generator.
If the start operation is performed by the customer or by another service, the generator shall be ren-
dered void of warranty.

Additional equipment and projects other than the original equipment and project may not be applied
on the generators purchased within the warranty period. If additional operations planned (parallel
operation of generators, additional control units, panels, transfer panels, etc.) If they are performed
without the approval of FULL Generator, the generator shall be rendered out of warranty.

Warranty period is 2 years or 1500 hours (whichever comes first) and starts with the purchase date
of the generator.
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