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DIZEL JENERATOR GRUPLARI

MONTAJ TAVSIYELERI
VE

KULLANIM KILAVUZU



Degerli Aksa Jenerator Kullanicilari,
Aksa dizel jeneratdr grubunu tercih ettiginiz icin tesekklr ederiz.

Bu kilavuz, dizel jeneratdrinidzin kullanimini ve bakimini agiklamaktadir. Dizel
jeneratérindza ilk kez kullanmadan énce bu kilavuzu dikkatle okuyunuz. Jeneratori
kullanan herkes bu kilavuzu okumali ve tamamen anlamalidir.

Kullanim éncesinde bu kilavuzu incelemeye ayiracaginiz zaman, guvenliginizi saglamaya
ve jeneratérinizin hizmet 6mrinld uzatmaya yardimci olacaktir.

Genel givenlik énlemlerine uymadan jeneratdr grubu Gzerinde hicbir kullanim,
bakim veya onarim iglemi yapmayiniz.

NOT:
Faydal bilgiler

Sirketimiz, Grlnlerin surekli gelistiriimesi ve iyilestiriimesi kapsaminda, 6nceden bildirimde
bulunmaksizin ve herhangi bir yokimlullk altina girmeksizin tasarim ve/veya teknik
Ozelliklerde degisiklik yapma hakkini sakli tutar. Kullanici, kullanim talimatlarinda
belirtilen igerik ile fiili Grinler arasinda bazi farkhliklar olabilecegini dikkate almalidir.

Aksa Power Generation olasi hatalardan dolayi sorumluluk kabul etmez.
Aklfla Power Generation 6nceden bildirimde bulunmaksizin degisiklik yapma hakkini
sakli tutar.
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GEMERATION
1. GIRIS
Bu talimatlarin saklanmasi 6nemlidir.

Bu kullanim ve bakim kilavuzu, operatériin jeneratér grubunu dogru kullanmasina ve bakimini yapmasina yardimci olmak
amaciyla hazirlanmigtir. Bu kilavuzdaki 6neri ve kurallara uyulmasi, jeneratér grubunun émri boyunca en yiksek
performans ve verimle calismasini saglar. Kirli ve tozlu ortamlarda jeneratéri iyi calisma kosullarinda tutmak igin gerekli
bakimlar daha sik yapilmalidir.

Her jeneratdr grubunun model ve seri numarasi sasesinde bulunur. Ayrica her grupta tretim tarihi, gerilim, akim, kVA
cinsinden gug, frekans, gug¢ faktori ve agirlik bilgilerini gdsteren bir etiket bulunur (asadiya bakiniz).

Grubun seri numarasi; yedek parca siparigleri, garanti talepleri ve satis sonrasi hizmetler igin cok énemlidir.

AKSA JENERATOR SANAYi A.S.

Riizgarlibahce Mah. Selvi Cikmazi No:10 Kavacik - Beykoz / istanbul / Tiirkiye
7/24 Gagri Merkezi : 444 4 630 - Tel: +90 216 681 00 00

E-mail: aksa@aksa.com.tr - www.aksa.com.tr

PRODUCT
— B mm
sranoey kv
sranoey .
ALTERNATOR ALTERNATOR _
MODEL SERIAL NO

pIMENSIONS [T rucL Ak caPAciTY [
vors © (€

GROUP

Hz I Coso B  weigHT
CERTIFICATION CERTIFICATION ICATION
PHASE R.P.M - _ 1SO 9001:2008 1SO 14001:2004 OHSAS 18001:2007

ETK-025-13

Sekil 1.1

Jeneratér grubu, dogru kullanildiinda glvenli olacak sekilde tasarlanmistir. Ancak glvenlik sorumlulugu grubun montajini,
kullanimini ve bakimini yapan personele aittir. Asagidaki glivenlik dnlemlerine uyulursa kaza olasiligi en aza iner.
Herhangi bir islem veya calisma 6ncesinde, isin guvenle yapilabileceginden emin olmak kullanicinin sorumlulugundadir.

Jeneratér grubu yalnizca yetkili ve egitimli personel tarafindan ¢alistiriimalidir.
Aksa Power Generation ekipmaninin kullanimina, ayarlanmasina, bakim ve onarimina yalnizca uygun egitim almig
personel izinli olmalidir. Her gérev kategorisi icin uygun egitim ve becerilere sahip operatérleri belirlemek alicinin

sorumlulugundadir.

Yetkinlik diizeyi 1: Operatér
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Uniteyi butonlarla kullanmanin tim ydnleri ve giivenlik konularinda egitim almis operatdrdiir.

Yetkinlik diizeyi 2: Mekanik teknisyeni

Mekanik teknisyeni, Gniteyi operatdrle ayni yetkinlikte kullanmak tzere egitilmelidir. Ayrica kullanim ve bakim kilavuzunda
aciklanan bakim ve onarimlari yapmak tzere egitim almahdir.

Mekanik teknisyeni kontrol ve givenlik sistemlerinin ayarlarini degistirebilir. Gerilim altindaki elektrikli parcalar tizerinde
calismamaldir.

Yetkinlik diizeyi 3: Elektrik teknisyeni

Elektrik teknisyeni, hem operatdriin hem mekanik teknisyeninin niteliklerine sahiptir. Ayrica Unitenin ¢esitli muhafazalari

icinde elektrik onarimlari yapabilir. Buna gerilim altindaki elektrikli bilesenler Gzerindeki ¢alismalar da dahildir.

Yetkinlik diizeyi 4: Uretici uzmani
Ekipmanda karmagik onarimlar veya degisiklikler yapmak lzere uUretici ya da temsilcisi tarafindan génderilen yetkin
uzmandir. Unitenin ikiden fazla kisi tarafindan kullanilmamasi énerilir; ilave operatérler glivensiz ¢alisma kosullarina yol

acabilir. Olasi tim tehlike kaynaklarini ortadan kaldirmak igin yetkisiz personeli Gniteden uzak tutacak énlemleri aliniz.

Uretici; orijinal olmayan parga kullanimindan veya yazili onayi olmadan yapilan degisiklik, ekleme ya da ddniistiirmelerden

kaynaklanan hasarlardan sorumlu degildir.
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2. GENEL GUVENLIK ONLEMLERI VE TALIMATLARI

2.1. Genel

1. Unitenin giivenli calisma kosullarinda tutulmasindan sahibi sorumludur. Eksik veya giivenli calismaya uygun olmayan
bilesen ve aksesuarlar degistiriimelidir.

2. Uniteyi yalnizca tasarlandiyi amagla; basing, sicaklik, devir ve diger calisma parametreleri dahil anma sinirlari iginde
kullaniniz.

3. Jeneratdr grubu ve ilgili ekipmanlar temiz tutulmali; yag, toz ve diger birikintilerden olabildigince arindiriimalidir.

4. Calisma sicakliginin asin yikselmesini 6nlemek igin sogutucu kanatlari, ara sogutucular, su ceketleri ve benzeri isi
aktarim yUzeylerini dlizenli araliklarla kontrol edip temizleyiniz.

5. Tim maddeleri dikkatle kullaniniz. Dékllme halinde gevresel tehlikeleri 6nlemek igin dékintl kontrol malzemelerini hazir
bulundurunuz. Yakit ve yag yanicidir; tiim tutusturucu kaynaklardan uzak tutulmahdir. Yangin acil durumlari igin

yakininizda uygun bir yangin sénddrici bulundurunuz.

UYARI

I Jeneratdr grubunu kullanmadan veya bakim yapmadan 6nce tim guvenlik énlem ve uyarilarini okuyup anlayiniz.
I Bu kilavuzdaki talimatlara, islemlere ve guvenlik 6nlemlerine uyulmamasi, kaza ve yaralanma riskini artirabilir.

I Guvensiz bir durum tespit edilirse jeneratdr grubunu galistirmaya kalkismayiniz.

I Jeneratdr grubu glivensizse uyari levhalari asiniz. Givensiz durum giderilene kadar galistiriimasini énlemek igin akiniin
eksi (-) kablosunu ayiriniz.

I Muhafaza iginde onarim veya temizlik yapmadan dnce akin(n eksi (-) kablosunu ayiriniz.

I Jeneratér grubunun montajini ve kullanimini ilgili ulusal, yerel veya federal mevzuata, standartlara ve diger gerekliliklere

tam uygun olarak yapiniz.

2.2. Montaj, tagima ve ¢cekme

Bu kilavuzun 4. ve 12. bélimleri jeneratdr gruplarinin montaj, tasima ve ¢gekme islemlerini agiklar. Grubu kurmadan,
tasimadan ve/veya kaldirmadan ya da mobil grubu ¢ekmeden énce bu bélimleri okuyunuz. Asagidaki giivenlik énlemlerine

uyulmahdir:

UYARI
| Elektrik baglantilarini ilgili elektrik mevzuatina, standartlara ve diger gerekliliklere uygun yapiniz. Buna topraklama ve
toprak arizalarina iliskin gereklilikler de dahildir.

I Uzak yakit depolama sistemi bulunan sabit jeneratdr gruplarinda, bu sistemlerin ilgili
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mevzuata, standartlara ve diger gerekliliklere uygun kuruldugundan emin olunuz.
| Motor egzoz emisyonlari personel igin tehlikelidir. Kapali alandaki tim jeneratorlerin egzozu, ilgili mevzuat ve standartlara
uygun, sizdirmaz borularla disariya verilmelidir. Sicak egzoz susturuculari ve borularini yanici malzemelerden uzak
tutunuz; personeli korumak igin gavenlik gerekliliklerine uygun muhafazalar kullaniniz. Egzoz ¢ikisindaki gazlarin tehlike
olusturmadigindan emin olunuz.

! Jeneratdér grubunu asla motor veya alternatériin kaldirma mapalarindan kaldirmayiniz; sase veya kabindeki kaldirma
noktalarini kullaniniz.

| Kaldirma donanimi ve tasiyici yapinin saglam ve ylike uygun kapasitede oldugundan emin olunuz.

I Jeneratdr grubu askidayken tiim personeli gruptan uzak tutunuz.

2.3. Yangin ve patlama

Jeneratodr gruplarinda kullanilan yakit ve yakit buharlar yanicidir ve patlama tehlikesi tasir. Bu maddelerin dikkatli kullanimi
yangin veya patlama riskini 6nemli élctde azaltir. Guvenlik icin tam dolu BC ve ABC sinifi yangin séndurtculer kolayca

erigilebilir olmahdir.

Personel, her tipin kullanim alanlarini anlamali ve nasil kullanilacagini bilmelidir.

UYARI

! Jeneratdér odasinin uygun sekilde havalandirildigindan emin olunuz.

| Odayi, zemini ve jenerator grubunu temiz tutunuz. Dokulen yakit, yag, aki elektroliti veya sogutma sivisini derhal
temizleyiniz.

| Motor yakininda asla yanici sivi depolamayiniz.

! Yakit veya akulerin yakininda sigara igmeyiniz; kivilcim, alev veya baska tutusturucu kaynaklara izin vermeyiniz.

! Yakit buharlari patlayicidir. Akt sarji sirasinda olusan hidrojen gazi da patlayicidir.

| Motor yakininda asla yanici sivi depolamayiniz.

| Akt baglantilarini yapmadan veya ayirmadan énce aki sarj cihazini kapatiniz ya da beslemesini kesiniz.

! Ark olugsmasini énlemek i¢in topraklanmis iletken nesneleri (6rnegin aletleri), agikta kalan gerilimli pargalardan (6rnegin

terminallerden) uzak tutunuz. Kivilcim ve arklar yakiti veya buharini tutusturabilir.

e
| Motor calisirken yakit deposunu doldurmayiniz. 3

[}
! Yakit sisteminde bilinen kagak varsa jeneratér grubunu c¢alistirmaya kalkismayiniz. w

2.4. Mekanik

Jenerator grubunda hareketli parcalara karsi koruyucu muhafazalar bulunur. Bununla birlikte, tnite ¢evresinde c¢alisirken

personeli ve ekipmani diger mekanik tehlikelerden korumaya 6zen gdsterilmelidir.

UYARI
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| Guvenlik muhafazalari s6ktlmusken jeneratdr grubunu calistirmayiniz. Grup galisirken bakim veya baska bir amagla

muhafazalarin altina ya da gevresine uzanmayiniz.

! Ellerinizi, kollarinizi, uzun saglari, bol giysileri ve takilar kasnaklardan, kayislardan @ v‘

4

ve diger hareketli pargalardan uzak tutunuz.

Dikkat: Grup calisirken bazi hareketli parcalar net goriilemeyebilir.

! Varsa, muhafaza erisim kapaklarini agilmasi gerekmediginde kapali ve Kilitli tutunuz.

| Sicak yag, sicak sogutma sivisi, sicak egzoz gazlar, sicak ytzeyler, keskin kenar
ve koselerle temastan kacgininiz. 15??{"? -.-.1.&:'1?1?151
]

! Jeneratdr grubu gevresinde calisirken eldiven ve baglik dahil koruyucu giysi kullaniniz.

| Sogutma sivisi sogumadan radyatdér dolum kapagdini agmayiniz. Soguduktan sonra kapagdi tamamen ¢ikarmadan 6nce

fazla basinci bosaltmak i¢in yavasca gevsetiniz.

2.5. Kimyasal

Bu jeneratér grubunda kullanilan yakitlar, yaglar, sogutma sivilari, yaglayicilar ve aki elektrolitleri standart endistriyel maddelerdir.

Ancak yanhs kullanildiklarinda personel igin tehlikeli olabilirler.

UYARI

I Yakiti, yagi, sogutma sivisini, yaglayicilari veya aki elektrolitini yutmayiniz; cilde temas ettirmeyiniz. Yutulursa derhal
tibbi yardim aliniz. Yakit yutulmasi halinde kusturmayiniz. Cilde temas halinde su ve sabunla yikayiniz.

| Yakit veya yaglama yagi bulasmis giysiler giymeyiniz.

I Akl bakimi sirasinda aside dayanikh énlik ve yiz siperi veya koruyucu gozlik kullaniniz.

| Cilde veya giysilere elektrolit sigrarsa derhal bol suyla yikayiniz.

2.6. Guriltu

Ses yaltimh kabini bulunmayan jenerator gruplari, 105 dB(A) tGzerinde guralta olusturabilir.

85 dB(A) Uzerindeki guriltiiye uzun siire maruz kalmak isitme acisindan tehlikelidir.

O
UYARI

Calisan bir jeneratér grubunu kullanirken veya cevresinde calisirken daima kulak koruyucu takiimalidir.

2.7. Elektrik

Elektrikli ekipmanin glivenli ve verimli calismasi ancak dogru montaj, kullanim ve bakimla saglanabilir.
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UYARI

! Jeneratdér grubunun yike baglantisi yalnizca egitimli, nitelikli ve bu konuda yetkili elektrikgiler tarafindan yapilmalidir.
Baglantilar ilgili elektrik mevzuatina, standartlara ve diger diizenlemelere uygun yapilimalidir.

| Calistirmadan 6nce jeneratdr grubunun ilgili tim dizenlemelere uygun ve etkin sekilde topraklandigindan emin olunuz.
1 YUk baglantilarini yapmaya veya ayirmaya baslamadan 6nce jeneratér grubu durdurulmali ve akinun eksi (-) kutup basi

ayriimalidir.

! Su icinde veya islak ya da gamurlu zeminde dururken yik baglantilarini yapmayiniz veya ayirmayiniz. -

I Jeneratdér grubunun gerilim altindaki parcalarina ve/veya baglanti kablolarina ya da iletkenlerine

vicudunuzun herhangi bir bélimuyle veya yalitimsiz iletken bir nesneyle dokunmayiniz.
1 YUk kablolarinin baglantisi veya ayrilmasi tamamlanir tamamlanmaz jeneratér klemens kutusu kapagini yerine takiniz.
Kapak guivenle yerine sabitlenmeden grubu ¢aligtirmayiniz.

! Jeneratdér grubunu yalnizca elektriksel 6zellikleriyle uyumlu ve anma kapasitesi icinde kalan yuklere

ve/veya elektrik sistemlerine baglayiniz.

! Tum elektrikli ekipmani temiz ve kuru tutunuz. Yaltimi ¢atlamig, kesilmis, asinmis veya baska grounding

sekilde hasarlanmis kablolar degistiriniz. Asinmis, renk degistirmis veya korozyona ugramis

terminalleri yenileyiniz. Terminalleri temiz ve siki tutunuz.

| Tam baglantilari ve ayrilmis kablolari yahtiniz.

) warning :
| Elektrik yanginlarinda yalnizca BC veya ABC sinifi sondurici kullaniniz. UYARI

Yiiksek gerilim

2.8. Egzoz gazindan korunma

Motor egzoz gazlari insan sagligina zararl maddeler igerir. Maruz kalinmasi siddetli 6ksurik, bag donmesi, bulanti ve diger

belirtilere neden olabilir; kansere dahi yol acabilir.

UYARI

| Motor egzozunu solumamak i¢in koruyucu maske kullaniniz ve egzoz gazlarindan uzak durunuz.

2.9. Elektrik carpmasinda ilk yardim

UYARI

| Elektrik kaynagdi kesilmeden kazazedenin cildine ¢iplak elle dokunmayiniz.

I Mimkunse elektrigi kesiniz. Aksi halde fisi veya kabloyu yalitimli kismindan ya da baska bir yalitimli aragla kazazededen
uzaklastiriniz.

| Bu mimkuin degilse kuru ahsap gibi kuru bir yalitim malzemesinin tGzerinde durarak kazazedeyi iletkenden uzaklastiriniz.
| Kazazede nefes aliyorsa, tercihen kuru ahsap gibi yalitkan bir malzeme kullanarak iletkenden uzaklastiriniz.

| Kazazede nefes aliyorsa asagida aciklanan kurtarma pozisyonuna getiriniz. Bilinci kapaliysa gerektigi sekilde

canlandirma uygulayiniz:

10



AKS a &edinon

Hava yolunu aciniz
Kazazedenin basini geriye eginiz ve ¢enesini yukari kaldiriniz.

AQiz veya boJazdaki nesneleri (takma dig, ttun veya sakiz dahil) ¢ikariniz.

Solunum

Bakip dinleyerek ve nefesi hissederek kazazedenin solunumunu kontrol ediniz.

Dolasim

Kazazedenin boynundan nabzini kontrol ediniz.

Kazazede nefes almiyor ancak nabzi varsa:

e Kazazedenin burnunu sikica kapatiniz.

e Derin nefes aliniz ve dudaklarinizi kazazedenin dudaklarina sizdirmaz sekilde yerlestiriniz.

e Gogsin ylkselmesini izleyerek agzina yavasca hava veriniz.

e G6gsiin tamamen inmesini bekleyiniz. Dakikada 10 kez nefes veriniz.

e Yardim ¢agirmak icin kazazedeyi birakmaniz gerekiyorsa 6nce 10 nefes veriniz; sonra hizla geri dénlp devam ediniz.

e Her 10 nefesten sonra nabzi kontrol ediniz. Solunum yeniden basladiginda bu bélimde agiklanan kurtarma pozisyonuna

getiriniz.

Kazazede nefes almiyor ve nabiz alinamiyorsa:

e Tibbi yardim ¢agiriniz veya telefon ediniz.

o iki nefes veriniz ve asagidaki gibi gogiis basisina baglayiniz:

e El ayasini/2 parmagi kaburga kafesi ile gogus kemigi birlesiminin Uzerine yerlestiriniz.
e Diger elinizi Ustline koyup parmaklarinizi kenetleyiniz.

o Kollarinizi diiz tutarak dakikada 15 kez, 4-5 cm derinlikte bastiriniz.

o Tibbi yardim devralana kadar dénguyt (2 nefes ve 15 basi) tekrarlayiniz.
e Durum iyilesirse nabzi dogrulayiniz ve nefes vermeye devam ediniz.
e Her 10 nefesten sonra nabzi kontrol ediniz.

e Solunum yeniden bagladijinda kazazedeyi agagidaki kurtarma pozisyonuna getiriniz.

2.10. Kurtarma pozisyonu

e Kazazedeyi yan geviriniz.
e Hava yolunu agik tutmak igin basi egik, ceneyi 6ne dogru tutunuz.

e Kazazedenin 6ne veya arkaya yuvarlanamayacagindan emin olunuz.

e Solunumu ve nabzi dizenli kontrol ediniz. Biri durursa yukaridaki islemleri uygulayiniz.

UYARI

| Kazazedenin bilinci agilmadan sivi vermeyiniz.
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3. GENEL TANIM

3.1. Jeneratér grubunun tanimi ve kimlik bilgileri

3.1.1. Genel

Jeneratdr grubu, mekanik enerji Gretmek icin kullanilan bir veya daha fazla pistonlu igten yanmali motordan ve mekanik
enerjiyi elektrik enerjisine doénlstlren bir veya daha fazla jeneratérden olusur. Grup; mekanik tahrik makinesi ile elektrik
jeneratdrini baglayan tim bilesenleri (6rnegin kaplinler, digli kutulari) ve varsa yUk tagiyan ve montajda kullanilan
bilesenleri igerir.

NOT: Montaja hazir olarak saglanan, ancak bir tasiyiciya (6rnegin tarim veya ormancilik traktériine) monte edildikten sonra

calisabilen jeneratdr de jeneratér grubu olarak degerlendirilir.

3.1.2. Galisma bigimleri
Jeneratdr grubunun galisma bigimi, bazi 6nemli performans 6zelliklerini (6rnegin ekonomik performans, ¢alisma

guvenilirligi, bakim ve onarim araliklar) etkileyebilir. MUsteri, Ureticiyle gereklilikleri kararlastirirken bunu dikkate almaldir.

a) Sabit yUkte surekli calisma

Sabit yUkte sirekli gaisma; bakim araliklarina uyulmasi kaydiyla, uygulanan elektrik yikinin sabit kaldigi ve sire
sinirlamasi olmaksizin yapilan jeneratdr ¢alismasidir.

Ornek:

Birlesik 1s1 ve gii¢ (CHP) tesisinin baz ylkinun karsilanmasi.

b) Degisken yikte sUrekli galisma

Degisken ylkte sirekli calisma; bakim araliklarina uyulmasi kaydiyla, uygulanan elektrik yikinin degistigi ve sire
sinirlamasi olmaksizin yapilan jeneratdr ¢galismasidir.

Ornek:

Sebeke bulunmayan veya sebeke beslemesinin giivenilir olmadigi yerlerde elektrik saglanmasi.

c) Sabit yikte sinirl streli galisma

Sabit yikte sinirl siireli galisma, uygulanan elektrik yikiniin sabit oldudu ve belirli sire sinirlari iginde yapilan jeneratér
calismasidir. Ornek: Pik yiik azaltma, sebekeyle paralel calisan bir jeneratér grubunun tiiketimin yogun oldugu dénemlerde

sabit bir yOku karsiladigi calisma bigimidir.

d) Degisken yukte sinirli streli calisma

Degisken ylkte sinirli streli galisma, uygulanan elektrik yikinin degistigi ve belirli sire sinirlari iginde yapilan jeneratér
calismasidir.

Ornek:

Sebeke kesintisinde bir binanin elektrik beslemesi igin yedek gii¢ saglanmasi.

12
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3.1.3. Standart referans kosullari:
Jeneratér grubunun anma ¢ikis guictini belirlerken asagidaki standart referans kosullar kullaniimahdir:
- Ortam hava sicakhgi: 25 °GC;
- Toplam barometrik basing: 100 kPa;
- Bagil nem: %30.
Ortam sicakligi ve rakim standart kosullari asarsa giic disirilebilir. ilgili model igin Aksa uygulama miihendisiyle teyit

edilmelidir. Ozel gevre kosullarinda radyatdr ve elektrikli bilesenler de degerlendiriimelidir.

Nem %90'in tizerindeyse glctlin distrilmesi gerekmez; ancak uzun 6mir ve sorunsuz ¢alisma icin yogusma onleyici
y

isiticilar eklenmelidir.

3.1.4. Jenerator grubu gugc sinifi tanimlari:

« Strekli giic

ISO 8528-1:2018 standardindaki COP tanimi séyledir:

Surekli gl¢; kararlastirilan ¢alisma kosullari altinda, treticinin 6ngérdigu bakim araliklari ve islemlerine uyularak yilda

sinirsiz saat ¢alistirilan jeneratér grubunun sabit bir elektrik yukini beslerken sirekli saglayabilecedi en yuksek gugtir.

* Prime gli¢

ISO 8528-1:2018 standardindaki PRP tanimi sdyledir:

Prime gug¢; kararlastirilan ¢alisma kosullari altinda, treticinin 6ngérdigu bakim araliklari ve igslemlerine uyularak yilda
sinirsiz saat ¢alistirilan jeneratdr grubunun degisken bir elektrik yikini beslerken sirekli sadlayabilecegi en yuksek
gulgtar.

Pistonlu icten yanmali motor Ureticisiyle aksi kararlastiriimadikca, 24 saatlik ¢calismadaki izin verilen ortalama ¢ikis gtict
Ppp, PRP'nin %70'ini asmamaldir.

Gegcici yuk kosullari ve ani uygulanan yikler icin ek elektrik glici gerekebilir. Bu ek gli¢ genellikle jeneratér grubunun anma
glcinin %10'udur.

Aksi belirtiimedikge ve saha calisma kosullari dikkate alinarak (Uretici veri sayfasina bakiniz), 12 saatlik ¢calisma iginde
kesintili veya kesintisiz toplam bir saat slreyle %10 asiri yiklemeye izin verilir.

* Yedek gulg¢ (standby)

ISO 8528-1:2018 standardindaki ESP tanimi s6yledir:

Acil yedek gug; belirtilen ¢calisma kosullarinda, treticilerin 6ngérdigi bakim araliklar ve igslemlerine uyularak, sebeke
kesintisinde veya test kosullarinda yilda en fazla 200 saat ¢alismada jeneratdr grubunun degisken elektrik yUki boyunca

saglayabilecedi en yiksek gugtlr.

Pistonlu icten yanmali motor Ureticisiyle aksi kararlastiriimadikca, 24 saatlik ¢calismadaki izin verilen ortalama ¢ikis gtict
Ppp, ESP'nin %70'ini agmamalidir.
* Veri merkezi glci

ISO 8528-1:2018 standardindaki DCP tanimi g6yledir:

13
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Veri merkezi glcu; jeneratdr grubunun degisken veya surekli bir elektrik yuktnt beslerken sinirsiz galisma saati boyunca
saglayabilecegi en yiksek gugtir. Beslenecek sahaya ve guvenilir sebekenin bulunmasina bagli olarak, donanim, yazihm
veya bakim plani uyarlamalari dahil bu gerekliligi karsilayacak gli¢c diizeyini tanimlamak jeneratdr grubu Ureticisinin
sorumlulugundadir.

Not: Motor tahrikli alternatif akim jeneratér grubu, veri merkezi igin gtivenilir bir glic kaynagidir; gtivenilir bir sebekeyi

yedeklemek icin de kullanilabilir. Sebekeyle paralel olarak yik altinda uzun stire galismasina izin verilmez.

! Daha ayrintili bilgi icin ISO 8528-1 standardina basvurunuz.

Gruplar kullanim alanlarina gore ayrica su sekilde ayrilir:

- Karada kullanilan gruplar

- Denizde kullanilan gruplar

Karada kullanilan gruplar su tiplerde olabilir:

- Sabit gruplar (sabit montaj) veya

- Mobil gruplar (tasinabilir montaj)

Bu iki tip, her calisma gereksinimine uygun ¢ok sayida c¢esitte sunulur. Baslica cesitler:
- Manuel kontrollt jeneratér gruplar

- Otomatik kontrollt jeneratér gruplar

Standart sabit jeneratdr grubu asagidakilerden olusur:

- Dizel motor

- Senkron jenerator

- Kaplin

- Titresim izolatorli metal alt sase

- Mars akdleri

- Sase igine yerlestirilmis yakit deposu

- Gosterge paneli

- Egzoz gaz susturucusu.

Bu jeneratdr grubunun normal galisma sicaklik araligi -15 °C ile 50 °C'dir. Sicaklik -5 °C'nin altina diserse calistirmaya
yardimci bir 1sitici gerekebilir.

Bu Aksa jenerator grubu, Gstlin performans ve givenilirlik saglamak tzere komple bir paket olarak tasarlanmistir.

Sekil 3.1'de ana bilesenleri isaretlenmis tipik bir jeneratér grubu gosterilmektedir. Ancak her grup, ana bilesenlerin boyut

ve yapilandirmasina gore kuguk farkhhklar gésterir. Bu bélimde jeneratér grubunun pargalari kisaca agiklanmistir.

Daha fazla bilgi kilavuzun sonraki bolumlerinde verilmektedir.

Her jenerator grubunda, genellikle saseye sabitlenmis bir anma degerleri etiketi bulunur (Sekil 1.1). Bu etiket, grubu ve
calisma ozelliklerini tanimlamak i¢in gerekli bilgileri icerir: model ve seri numarasi, gerilim ve frekans gibi ¢ikis 6zellikleri,

kVA ve kW olarak cikis giict, tretim tarihi ve agirlk.

Model ve seri numarasi jeneratér grubunu benzersiz olarak tanimlar; yedek parga siparisi verirken veya
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servis ya da garanti hizmeti alirken gereklidir. Jeneratdr gruplari, elektrigin bulunmadigi yerlerde sirekli calisma (bazi

modeller harig) veya sebeke kesintisinde yedek gii¢ saglama amaciyla Uretilir.

3.2. Jenerat6r grubunun ana parcalari

Sekil 3.1. Tipik jenerator grubu yapilandirmasi

No Aciklama
1 Aksa jeneratdr grubu anma degerleri etiketi
2 Dizel motor
3 Hava filtresi
4 AkU
5 AKU sarj alternatdr
6 Radyatér
7 Alternatér
8 Klemens kutusu
9 Sase
Yakit deposu (varsa saseye
10 entegre)
11 Titresim izolatérleri
12 Kontrol paneli
Tablo 3.1

15
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3.3. Dizel motor

Jeneratdr grubunu tahrik eden dizel motor (Tablo 3.1, No. 2), jeneratdr gorevi igin 6zel olarak tasarlanmig olup guvenilirligi
nedeniyle secilmigtir.

Dért zamanl, sikistirma ateslemeli, agir hizmet tipi endistriyel bir motordur.

Motor, glvenilir glic beslemesi igin gerekli tim aksesuarlarla donatiimistir. Bunlar arasinda kartus tipi kuru hava filtresi
(Tablo 3.1, No. 3) ve mekanik veya elektronik devir regiilatéri bulunur. Motor silindir blogu tek parga dékme demirdir.

Model cesidine gore dikey silindirler, sira tipi Ustten supaplar ve blok i¢i eksantrik mili veya V tipi yapi kullanilir.

Yiksek 1sil yike maruz kalan yanma yizeyi etkin sekilde sogutulur. Krank mili yiksek dayanimli gelikten tek parga olarak dévilmustr.
Yaglama: Disli pompayla cebri yaglama, 6zel kagit kartus tipi filtreler. Isi esanjoriiyle yag sogutmasi

¢ogu modelde mevcuttur.
3.4. Motor elektrik sistemi

Motor elektrik sistemi 12 veya 24 V DC olup eksi kutup topraklidir. Sistem; elektrikli mars motoru, aki (Tablo 3.1, No. 4) ve
aku sarj alternatériinden (Tablo 3.1, No. 5) olusur. 12 V sistemde bir akl bulunur. 24 V sistemde iki veya daha fazla kursun

asit akl kullanilir. Belirtiimesi halinde bagka aku tipleri de takilabilir.

3.5. Sogutma sistemi

Motor sogutma sistemi su sogutmalidir. Sistem; radyatér (Tablo 3.1, No. 6), ifleyici fan ve termostattan olusur.

Alternatériin bilesenlerini sogutmak igin kendi iginde bir fan bulunur.
3.6. Senkron alternator

Yatay milli, Gg fazh, rulmanh senkron alternatérdir. Kendinden havalandirmali olup diislik kayipl silisli ¢elik stator nlivesine
ve H sinifi yahitimh elektrolitik bakir sargilara sahiptir.

Elektrik ¢cikisi normalde bu grubun performansina uyumlu sekilde ayarlanmis; koruyucu izgarali, damlamaya dayanikli,
kendinden uyartimli, kendinden regllasyonlu, firgasiz bir alternatér (Tablo 3.1, No. 7) ile saglanir. Alternatdriin Ustiline ¢gelik
sac klemens kutusu (Tablo 3.1, No. 8) monte edilmistir.

Standart gerilim dengesizligi kapasitesi %1'dir. Ancak jeneratdriin paralel (senkron) calismasi gerektiginde bu deger

%0,5'e dusrllmelidir.
3.7. Kaplin

Motor ve alternatér, standart esnek disk ile rijit bicimde baglanmistir. Cift yatakli alternatér kullanildiginda esnek disk yerine

6zel bir esnek kaplin kullanilir.
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3.8. Yakit deposu ve sase

Motor ve alternatér birbirine badlanarak agir hizmet tipi ¢elik saseye (Tablo 3.1, No. 9) monte edilmistir. Sasede belirli
kapasiteli bir yakit deposu (Tablo 3.1, No. 10) bulunur. Depoda dolum kapagi ve yakit seviye gdstergesi vardir; besleme
borusuna ve enjektdr tahliyesinden gelen yakiti toplayan tasma borusuna esnek baglantilarla baglanir. Yiksek gugcli

gruplarda yakit deposu gruptan ayridir.

3.9. Titresim yalitimi

Jeneratdr grubundaki titresim izolatérleri (Tablo 3.1, No. 11), motor titresiminin grubun monte edildigi temele iletiimesini
azaltmak igin tasarlanmigtir. Bu izolatérler motor/alternatdr ayaklari ile sase arasindadir. Yiksek glgll jeneratér

gruplarinda &zel titresim izolatérleri kullanilabilir.

3.10. Susturucu ve egzoz sistemi

Egzoz gazlari susturucu tzerinden atmosfere atilir. Gazlarin emme havasi girisinden motora geri girmesini ve radyator

kanatlarini kirletmesini 6nlemek icin egzoz ¢ikiglari mimkun oldugunca yiksege yonlendiriimelidir.

Turbosarj baglanti agizlari daima mekanik gerilimden bagimsiz tutulmalidir. Jeneratér grubuyla paslanmaz celik egzoz
kompansatérl verilir. Farkli motorlarin egzoz hatlari ortak bir bacada birlestiriimemeli; her hat ayri kanallardan gegirilmeli

ve kendi bacasi icinde bulunmalidir.
Uygun malzeme karbon ¢elik sacdir; énerilen tasarim sicakligi 550 °C'dir. Susturucuya veya motora su girisini dnlemek igin

kalici yagmur suyu tahliyesi yapiimahdir. Her grupta egzoz susturucusu bulunur. Ses yahtimli Gnitelerde susturucu sevkiyat
6ncesinde Unite icine monte edilir. Acik tiplerde ayri sevk edilir ve sahada montaj sirasinda gruba takilir. Susturucu ve

egzoz sistemi motor guriltlistinu énemli dlglide azaltir; egzoz gazlarini glivenli ¢ikis noktalarina ydnlendirir.

Egzoz susturucusu; delikli gelik sac ve yogun tas yininden yapiimis ses azaltici ve dalga faz kaydirma sistemi iceren
karbon gelik gévdeden olusur. Asbest icermez. Endistriyel ve yerlesim alani tipi olmak Uzere iki ses azaltma segenegi

bulunur. Ozel gesitler igin Greticiye danisiniz.

3.11. Kontrol sistemi

Jeneratér grubunun ¢alismasini ve ¢ikisini kontrol etmek, olasi arizalara karsi korumak igin ¢esitli kontrol sistemi ve
panellerden biri (Tablo 3.1, No. 12) takilabilir. Bu kilavuzun 15. bélimu, bu sistemler hakkinda ayrintili bilgi verir ve

gruptaki kontrol sisteminin tanimlanmasina yardimci olur.
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4. MONTAJ, TASIMA VE DEPOLAMA

4.1. Genel

Jeneratdr grubunun boyutu ile ilgili kontrol sistemleri ve salt ekipmanlar belirlendikien sonra montaj planlari hazirlanabilir.

Bu bélim, jeneratdr grubunun etkin ve giivenli montaji igin temel etkenleri agiklar.

4.2. Kabinler

Jeneratdr grubuna kabin takildiginda montaj ve tasima kolaylasir. Kabin ayrica gevresel etkilere karsi koruma saglar ve

Uniteye yetkisiz erigimi 6nler.
4.3. Jeneratoér grubunun tasinmasi

Jeneratér grubu sasesi, grubun tagsinmasini kolaylastirmak icin 6zel olarak tasarlanmigtir. Yanls tagsima bilesenlerde ciddi
hasara yol acabilir.

Forklift kullanildiginda grup, ¢atallar dogrudan saseye uygulanarak kaldirilabilir veya dikkatle itilebilir ya da ¢ekilebilir.
Dikkat: Unite forkliftle itilirken yiikii dagitmak ve hasari dnlemek igin forklift ile sase arasina ahsap takozlar konulmaldir.
Kabinli jeneratér gruplarinda montaj ve tasima kolaylasir.

Kabin ayrica gevresel etkilere kargi koruma saglar ve Uniteye yetkisiz erigimi 6nler.

+H 3
w) b .
Sekil 4.1. Jenerator grubunun forkliftle tasinmasi
" Onerilen
. . Onerilen catal élgiileri
No Unite agirligi | Onerilen forklift catal araligi

L/mm W/mm H/mm D/mm

1 0-3000 KG 3T >1200 <129 <55 0~815

2 3001-7000 KG 7T >1200 <170 <65 0~1540

Tablo 4.1

Unite vingle kaldirilirken agsagidaki énlemler alinmalidir:
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Sekil 4.2. Jeneratoér grubunun vingle kaldiriimasi

UYARI

I Jeneratdr grubunu asla motor veya alternatériin kaldirma mapalarina sapan baglayarak kaldirmayiniz.

I Kaldirma donanimi ve taslyici yapinin saglam ve yeterli kapasitede oldugundan emin olunuz.

I Jeneratér grubu askidayken tim personeli uzak tutunuz.

I Kaldirma iglemi, kabinli gruplarda ve ac¢ik gruplarin gogunda bulunan kaldirma noktalarindan yapiimalidir.

I Kaldirmadan 6nce kaldirma etiketi igeridini kontrol ediniz. Sorulariniz varsa Ureticiye bagvurunuz.

4.4. Yer secimi

Sahadaki olasi yerlesimler degerlendirilirken dnce asagidaki dl¢itler belirlenmelidir:
- Kullanilabilir toplam alan ve bu alandaki kisitlamalar (6rnegin yer alti veya havai tesisatlar). - Ekipman igin, alternatérin
arkasindan odaya yeterli sogutma ve emis havasi alan, motorun éniinden digari atan cebri havalandirma gerekir. Binanin

yerlesimine gdre gerekli hava akisini saglamak i¢in ek kanallar gerekebilir.

- Baslangigta ekipmanin teslimi ve montaji, sonrasinda servis ve bakimi i¢in binaya erisim.

- Yagmur, kar, sulu kar, riizgarla taginan yagis, sel suyu, dogrudan giines, don veya asir sicak gibi dis etkenlere karsi
koruma.

- Asindirici veya iletken toz, lif, duman, yag sisi, buhar, motor egzozu ve diger havadaki kirleticilere karsi koruma.

- Agac veya direk gibi diisen nesnelerin, motorlu araclarin veya forkliftlerin garpmasina karsi koruma.

- Sogutma ve servis erisimi igin grubun ¢evresinde en az 1 metre ve Ustiinde en az 2 metre bosluk.

- Jeneratér grubunun tamamini odaya sokabilecek erigsim. Hava giris ve ¢ikis menfezleri, erisim saglamak icin cogu zaman
sokdulebilir yapilabilir. Yetkisiz personelin erigimi sinirlandiriimalidir.
- Grubun bina digina yerlestiriimesi gerekiyorsa kabin i¢inde olmaldir. Kabin, bina i¢i veya disindaki gegici kurulumlarda da

faydaldir.
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4.5. Kaide ve temel

Not: Ozel temel gerekmez. Diiz ve yeterince sagdlam beton zemin uygundur. Temelin sorumlulugu (sismik hususlar dahil),

bu tlr iglerde uzman bir ingaat veya yapi mihendisine verilmelidir.

Temelin baglica iglevleri:

Jeneratér grubunun toplam agirhgini tagsimak. Grubun titresimi dikkate alinarak ¢evredeki yapilardan yahtiimahdir.

Yapisal tasarim icin ingaat mihendisine su bilgiler gerekir:

- Tesisin ¢alisma sicakliklari.

- Onerilen temel kiitlesinin genel boyutlari.

- Jeneratér sasesinin montaj ve sabitleme duzeni.

Beton temeller:

Beton dékimdi ile jeneratér grubunun montaji arasinda kurlenme igin en az yedi glin gegmelidir. Temelin diiz olmasi da
sarttir; tercihen yatay diizlemden sapma +0,5¢ iginde olmali ve temel bozulmamig dogal

zemine oturmahdir.

Asgari temel derinligini hesaplamak i¢in asagidaki formal kullanilabilir:

. k
T dxwxl
t = temel kalinligr (m)

t

k = grubun net agirhigi (kg)

d = beton yogunlugu (2403 kg/m?3 aliniz)

w = temel genisligi (m)

| = temel uzunlugu (m)

Temelin dayanimi, tasiyici malzemelerin glivenli tagima kapasitesine ve sahadaki zeminin tagima ylkine gére degisebilir.

Bu nedenle ¢elik hasir, donati gubuklari veya esdegeri gerekebilir.

Titresim yahtimi

Her jeneratdr grubu, motor ve alternatériin bir kaplin muhafazasiyla birlestirildigi tek bir modul olarak Gretilir. Esnek
baglantilar yiiksek dayanimli ve rijit bir battin olusturur. Bu yapi motor titresimini sénimlerken motor ile alternatériin hassas
hizalanmasini saglar. Bdylece normalde titresimi emmek icin kullanilan agir beton temellere gerek kalmaz; tnitenin

dagitiimis agirigini tagiyabilen diiz bir beton zemin yeterlidir.

Temel
Betonarme kaide, yapisal sehim ve titresimi énlemek igin rijit destek saglar. Genel olarak temel, grubun toplam geniglik ve
uzunlugunun her bir yéniinde 400 mm tagmalidir. Kaidenin altindaki zemin veya déseme uygun hazirlanmali; beton kaide

ile jeneratér grubunun toplam agirhigini tasiyacak yapisal kapasitede olmalidir. Jeneratér grubu
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yukseltilmis bir désemeye monte edilirse bina yapisi grubun, yakit depolama sisteminin ve tim ilgili aksesuarlarin agirhgini
tasiyabilmelidir.

Kazan dairesi gibi zeminde nem biriken yerlerde beton kaide, bitmis zemin seviyesinden 150-200 mm yUkseltiimelidir.
Boylece baglanti, galisma ve bakim sirasinda kuru bir calisma ve montaj tabani saglanir. Ayrica sasenin korozyonu en aza
iner.

Tesviye

Yetersiz temel, jeneratdr grubunda asiri titresime yol acabilir.
4.6. Oda tasarimina iligkin éneriler

4.6.1. Oda boyutu i¢in pay birakiimasi
Sekil 4.6 A ve B'de belirtilen élgiiler, jeneratér cevresinde bakim ve kagis igin uygun erisim saglar. ideal olarak odadaki

duvar, depo veya panolara en az 1 metre mesafe birakilmalidir.

4.6.2. Dis hava panjurlu giris ve cikis ses tutucular

Girig ve ¢ikis ses tutuculari bir gergeve igine monte edilmelidir. En az %50 serbest gegis alanina, diizglin hava akis
profiline ve diistk akis direncine sahip dis hava panjurlari takiimalidir.

Panjurlarin i¢ tarafinda kug/hasere teli bulunmali; ancak bu teller sogutma ve emis havasinin serbest akigini

engellememelidir. Cikis ses tutucusu, radyatdr kanal flangina isiya ve yada dayanikli esnek bir baglantiyla baglanmalidir.

4.6.3. Yanma havasi girisi

Motorun yanma havasi miimkiin oldugunca temiz ve serin olmalidir. Normalde hava, motor lizerindeki hava filtresi
araciligiyla grubun gevresinden alinabilir. Ancak toz, kir veya sicaklik nedeniyle ¢cevredeki hava uygun olmayabilir. Bu
durumda temiz hava kaynagindan (bina disi, baska oda vb.) motor Gzerindeki filtreye bir emis kanali ¢ekilmelidir. Filtreyi

sOklip uzaga monte etmeyiniz; bu, kanal Gzerinden kirin motor emisine sizma olasihgini artirabilir.

4.6.4. Egzoz sistemleri

Yerlesim cgizimlerindeki egzoz sistemleri tavandan desteklenir. Bina gatisi egzoz sistemini tagiyamiyorsa zemine oturan
celik bir egzoz sehpasi gerekir.

Yanindan gecen veya kazara dokunan kisiler agisindan guvenlik saglamak igin egzoz borulari zemin seviyesinden en az
2,3 m yiiksekte sonlandiriimalidir.

Motor egzoz manifolduna paslanmaz celik kérik, ardindan susturucuya kadar rijit boru takilmasi énerilir.
Jeneratdr odasindaki egzoz sistemine en az 50 mm kalinhginda yalitim uygulanmasi iyi bir montaj uygulamasidir.

Aliminyum kapl, yiksek yogunluklu ve ylksek sicakliga dayanikli mineral yalitim kullaniimahdir. Bu, operatériin yanma

riskini ve galisan jeneratdr odasina aktarilan isiyr azaltir.
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4.6.5. Sogutma ve havalandirma

Motor, alternatdr ve egzoz borularinin yaydigi i1s1, jeneratdr grubunun performansini olumsuz etkileyecek sicakliklara yol
acabilir. Bu nedenle motor ve alternatorii serin tutacak yeterli havalandirma saglanmalidir. Sekil 4.5'teki dogru hava
akisinda hava alternatdr tarafindan girer, motorun Gzerinden ve radyatérden geger, esnek bir baglantiyla odadan disari

atilir. Disari dogru yénlendirme yapilmazsa fan sicak havayi tekrar radyatérden gegirerek sogutma etkinligini disurdr.

1]

\|

Sekil 4.3. Radyatérden atilan havanin yénlendirici kanatlarla yénlendirilmesi.
Radyatér sicak hava ¢ikis kanal veya bacasinda keskin késelerden kaginiimalidir. Atilan havanin yénini degistirmek igin

uygun dizenlemeler yapiimahdir (Sekil 4.3 ve 4.4).

Sekil 4.4. Yetersiz havalandirma

Hava giris ve ¢ikis acikliklari, havanin odaya serbestce girip cikmasina yetecek biyuklikte olmalidir. Yaklasik bir 6l¢ut
olarak her aciklik, radyatér petek alaninin en az 1,5 kati oimalidir.

Hava giris ve ¢ikiglarinda dis etkilere karsi panjur bulunmalidir. Bunlar sabit olabilir; ancak soduk iklimlerde tercihen
hareketli olmali ve grup ¢alismiyorken kapatilabilmelidir. Béylece oda sicak tutularak ¢alistirma ve yik alma kolaylasir.
Otomatik ¢calisan gruplarda hareketli panjurlar otomatik kumandali olmali ve motor ¢alisir calismaz acilacak sekilde

programlanmahdir.
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Sekil 4.5. Havalandirma

4.6.6. Kablo sistemleri

Yerlesim giziminde transfer saltinin jeneratdr odasi disinda, gii¢ dagitim odasinda bulundugu varsayilimistir. Projeye 6zgu
gereksinimler bu yerlesimi etkileyebilir.

Jeneratér ¢ikis salterinden dagitim panosuna giden gu¢ kablolari esnek tipte olmalidir. Esnek gii¢ kablolari i¢ggen demet
seklinde désenmeli; kanaldaki tava/merdiven raflara dnerilen araliklarla yerlestiriimeli ve sistem kumanda kablolarindan
ayriimahdir.

Kablolar uygun sekilde desteklenmeli ve montaj/ortam kosullarina uygun kapasitede olmahdir.

Esnek tek damarli gli¢ kablolari, panolara giriste demir icermeyen bir rakor plakasindan gegiriimelidir.

4.6.7. Transfer panolari

Transfer panosunun jeneratér odasinda bulunmasi durumunda:

400 A'e kadar transfer panolari igin, derinligi en fazla 350 mm olan duvar tipi pano yandaki kablo kanalinin hemen Uzerine
monte edilebilir. 800 A ve Gzeri panolarda ek alan gerektiren zemin tipi pano kullanilir. Arkadan erigsim igin en az 800 mm

bosluk birakilmalidir.

4.6.8. Kapilar
Kapilar daima disari agiimalidir. Jenerat6riin odaya tasinabilmesi i¢in ses tutucu bdlimuinde ¢ift kapi kullanilarak gerekli

aciklik saglanmaldir.

4.6.9. Giris ve cikis panjurlar

Giris ve ¢ikis dis hava panjurlari bir cergeve icine monte edilmeli; en az %50 serbest gecis alanina, diizgiin akis profiline
ve disutk hava akig direncine sahip olmaldir.

Panjurlarin i¢ tarafina kus/hasere teli takilmali; teller sogutma ve emis havasinin serbest akisini engellememelidir.

Cikis panjuru, radyatér kanal flangina isiya ve yaga dayanikli esnek baglantiyla baglanmalhdir.
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Sekil 4.6. Jenerator grubu odasi

4.7. Koriikler

Esnek baglantinin amaci; motorun hareketine ve sistemin isil genlesmesine izin vermek, motor ile borularin (egzoz,
sogutucu) hizalanmasini kolaylastirmak ve titresim iletimini 6nlemektir.

Uzun civatali bazi korikler de ayni islevi gorir; ancak uzun civatalar kérik boyunu ayarlamak ve baglantiyi kolaylastirmak
icindir. Bazi gruplarda sevkiyat icin radyatér veya susturucu sistemini sékmek gerekir. Sahada montajdan sonra gruptaki

tim uzun civatalarnin mutlaka cikarildigindan emin olunuz.

-
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Sekil 4.7. Koriikler

& Jeneratdr grubunun saha montajindan sonra, ¢alistirimadan énce kériklerin tim uzun ayar civatalarinin

mutlaka ¢ikarildigindan emin olunuz.
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5. YAKIT SISTEMI

5.1. Genel

Sahaya 6zgU yerlesime bagl olarak motora yakit asagidaki kaynaklardan saglanabilir:
1. Jeneratér grubunun altinda bulunan sase yakit deposundan.
2. Makine dairesi veya jeneratdr kabini icinde bulunan ve ana depolama tankindan otomatik olarak
tekrar doldurulan ara glnlik servis deposundan.
3. Cikis baglantisinin, jeneratérin monte edildigi kaideden en az 500 mm yukarida olmasi sartiyla
ana depolama tankindan dogrudan.
Motorlarda kullaniimak Gzere alinan yakitin mimkin oldugunca temiz ve susuz olmasi ¢gok dnemlidir. Yakittaki kir, enjektor
cikislarini tikayabilir ve enjeksiyon sisteminin hassas islenmis pargalarini bozabilir. Yakittaki su bu pargalarin korozyonunu

hizlandirr.
5.2. Dizel yakit 6nerileri

Asagida tipik yakit 6zellikleri verilmistir.

Dizel yakit i¢in 6nerilen fiziksel 6zellikler.

Viskozite (ASTM D445) 40 °C'de (104 °F) 1,3-5,8 santistok (1,3-5,8 mm2/s)

Setan sayisi (ASTM

0 °C (32 °F) Gizerinde en az 40; 0 °C (32 °F) Gizerinde en az 45
D613)

Kukart icerigi
Kitlece %0,5'i asmamalidir.
(ASTM D129 veya 1552)

Su ve tortu

Hacimce %0,05'i asmamalidir.
(ASTM D1796)

Yogunluk

60 °F'de 42-30 API (15 °C'de 0,816-0,876 g/cm?)
(ASTM D287)

Bulanma noktasi Yakitin galisacag! en diisiik ortam sicakhiginin 6 °C (10 °F)

(ASTM D287) altinda.

Kitlece %0,02'yi asmamalidir (yaglama yag: karisimiyla
Kl (ASTM D482)
kitlece %0,05).

Asit sayisi

(ASTM D664)

100 mL basina 0,1 mg KOH'yi agsmamalidir.

Yaglayicilik 3100 gram veya Ulzeri

Tablo 5.1.
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Dizel yakit 6zelliklerinin tanimi

Kul: Yakittaki mineral kalintidir. Ylksek kil silindir ve/veya enjektérde asiri oksit birikimine yol acar. Setan sayisi: Yakitin
tutusabilirligidir. Sayi diistikge motorun ¢alistiriimasi ve ¢galismasi zorlagir. Dlsik setanli yakit geg tutusur, daha yavas
yanar. Atesleme aninda yanma odasinda fazla yakit bulunmasi vuruntulu yanmaya yol agabilir. Soguk kosullarda veya
uzun slre dislk yUkte calismada daha yiksek setan sayisi tercih edilir.

Bulanma ve akma noktalari: Akma noktasi yakitin akmadigi sicakliktir. Bulanma noktasi ise mum kristallerinin yakittan
ayrildigi sicakliktir.

Yakitin hatlarda ilerlemesi icin akma noktasi ortam sicakligindan en az 6 °C (10 °F) dusik olmalidir. Mum kristallerinin

ayrisip filtre sistemini ttkamamasi igin bulanma noktasi, akma noktasinin en fazla 6 °C (10 °F) tzerinde olmalidir.

Kiikurt: Yakittaki kukuirt kalintisi miktaridir. Kiikiirt, yanma sirasinda olusan nemle birleserek
sulfurik asit olusturur.
Viskozite: Enjeksiyon sirasinda puskiirtiilen damlaciklarin boyutunu etkiler. Uygun olmayan viskozite vuruntuya, glic

kaybina ve asir dumana yol agabilir. ASTM gerekliliklerini karsilayan veya 2 numara dizel yakitlar yakit sistemleri i¢in uygundur.
5.3. Sase yakit deposu

1000 kVA'e kadar gruplar sase yakit deposuyla veya deposuz saglanabilir. Oda yUksekligi bu 6zellige izin vermelidir.
Onerilen oda yerlesim cizimlerinde jeneratér iizerinde sase yakit deposu bulunur.
Bdylece harici yakit hatti, kanal veya transfer pompasi eklenmeden bagimsiz bir kurulum saglanir.

Sase depolu jeneratérler tim baglantilar yapilmig, ¢alismaya hazir sekilde teslim edilir.
5.4. Ana depolama tanklari

Yakit besleme sisteminin amaci, amaglanan uygulamaya uygun miktarda yakit depolamaktir. Ana depolama tanklari buna
gore boyutlandiriimalidir.

Tanklar, tankerle kolay erisilebilen bir yerdeki uygun ve kilitlenebilir kabin iginde bulunan dolum baglantisiyla doldurulur.
Kabinde ayrica tankin menholline yerlestirilen samandira anahtarina bagli seviye gdstergesi ve asiri dolum alarmi

bulunabilir.
5.5. Ara yakit deposu olmadan (Sekil 5.1)

En basit dizen, motorun dogrudan ana depodan beslenmesi ve enjektér déntisinun dodrudan bu depoya verilmesidir.
Tipik diizen Sekil 5.1'de gosterilir. Baglica kisitlar: Yergekimiyle besleme igin ana depo ¢ikigi jeneratér kaidesinden en az
600 mm yukarida olmaldir. D&nis borusunun basing kaybi motor veri sayfasindaki degeri agsmamalidir. Ana depodan

motora besleme borusu, motorun ihtiya¢ duydugu toplam yakitin yercekimiyle akmasini saglayacak ¢apta olmalidir.
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Sekil 5.1. Ara yakit deposu olmadan

5.6. Ara yakit deposu ile (Sekil 5.2)

Saha kisitlar nedeniyle motor ana depodan dogrudan beslenemiyorsa, makine dairesi/jeneratdr kabini igine motoru

dogrudan besleyen bir ara depo yerlestirilebilir.

Bu sistem asagidaki istege bagli ekipmanlarla gelistirilebilir:

1. Asil pompa arizalanirsa yedek pompayi ¢alistiran otomatik ciftli yakit transfer pompasi ve 6n filtre sistemi. Transfer

pompalari, motorun tiketimi ve yakit ddnis hacmi dahil toplam yakit ihtiyacina gére boyutlandiriimalidir (Sekil 5.2).

2. Yanginda ara depoya yakit beslemesini kesen ve sinyal gdnderen, eriyebilir baglantiyla kumanda edilen agirlikl disme

vanasi.

3. Jeneratdr kabininde yangin halinde yerel deponun igerigini ana depoya bosaltan, eriyebilir baglantiyla kumanda edilen

tahliye vanasi.

Bu ek ekipmanlarin bagdlanti ayrintilari Sekil 5.2'de gdsterilmigtir.
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Sekil 5.2. Ara yakit deposu ile

5.7. Guinluk servis yakit deposu

Musteri gereksinimine gore ayri glinliik servis depolari saglanabilir. Bunlar, seviye algilayan samandira anahtarinin

sinyalleriyle ¢alisan elektrik motorlu pompalarla ana depodan otomatik besleme yapan bir transfer sistemi de icerir. Dizel

yakit ¢inko ile tepkimeye girdiginden yakit depolari galvanizli demirden yapilmamahdir.

Yakit sistemi tesisatinin en ylksek noktasina havalik borusu uzatiimalidir. Boru ¢api en az dolum baglantisi kadar

olmaldir. Kir girigsini 6nleyecek diizenleme yapilmahdir. Ginlik servis
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ara deposunun tagsma hatti su sekillerde diizenlenebilir:

1. Dogrudan ana depolama tankina geri baglanabilir.

2. Ara deponun sizintl toplama havuzuna baglanabilir; havuz seviye alarmi, dékilme algilaninca yakit transfer pompalarini
durduracak sekilde diizenlenir.

3. Tasma, sizinti toplama alanina verilebilir. Motora yergekimiyle besleme icin depo besleme baglantisi motorun oturdugu

seviyeden en az 600 mm yukarida olmalidir. Ara depo ana depodan asagidaysa transfer hattina solenoid vana konulmasi

sarttir. Titresimin boruya iletilmesini sinirlamak i¢in motora tim son baglantilar esnek hortumla yapilimalidir.

5.8. Boru caplarinin belirlenmesi

Asgari boru ¢api yakit transfer pompasi giris gapina gére belirlenir. Boru i¢ ¢gapi en az pompa giris gapi kadar olmahdir.
Yakit uzun mesafelere taginacaksa boru ¢api artirimaldir. Borularda ylksek emis vakumunu énlemek igin depo ¢ikisina
yardimcl transfer pompasi da gerekebilir.

Her durumda asiri yakit hatti emis vakumundan kaginilmahdir. Yiksek vakumda yakit boruda buharlagir ve motora
besleme azalir. Cap belirlerken filtre, baglanti pargasi ve kisici vanalarin basing kayiplarini hesaba katiniz. Motor
titresimini yakit borusundan ayirmak igin esnek baglanti eklenmelidir; aksi halde boru gatlayip sizdirabilir. Baglanti motor
transfer pompalarina mimkin oldugunca yakin olmalidir. Agikta kalan borular, kirllmayi énleyecek sekilde
desteklenmelidir.

Sistemden titresimi yalitmak igin boru askilari kullaniniz. Agik yakit borularini i1sitma borulari, firinlar, elektrik kablolari veya
egzoz manifoldlarinin yakinina désemeyiniz. Cevre sicaksa fazla isi almasini énlemek igin yakit borularini yalitiniz.
Montajdan énce tiim borulari kagak, genel durum ve temizlik agisindan kontrol ediniz. ilk ¢alistirma éncesinde kirin motora
ve yakit borularina gekilmesini dnlemek igin hatlari depoya dogru ters yikayiniz. Montajdan sonra sistemin havasini aliniz.

Ylksek bir noktaya hava tahliyesi igin elle kumandali vana eklenmelidir.

Boru dénisglerinde dirsek yerine tapali T baglanti kullaniniz. Béylece tapalar sékulerek hatlar yikanabilir ve temizlenebilir.
Tdm digli baglantilar uygun macunla sizdirmaz hale getirilmelidir.

Dikkat: Yakit hatti baglantilarinda sizdirmazlik bandi kullanmayiniz. Kopan parcalar pompada veya enjektérlerde sikisabilir.
5.9. Yakit doniis hatlari

Donus hatlari, motor ¢cevriminde kullaniimayan sicak fazla yakiti enjektérlerden uzaklastirip ana depoya veya ginlik
depoya geri tasir. Fazla yakitin 1sis1 depoda dagilir.

Dikkat: Yakit dénis hattini asla dogrudan motor yakit besleme hatlarina baglamayiniz. Yakit asiri isinip bozulur.

Doénls hatti depoya daima beklenen en yiiksek yakit seviyesinin Gizerinden girmelidir. Yakit déniis hattinin gapi, besleme

hattindan bir standart boru ¢capindan daha fazla kiigiik olmamalidir.

UYARI

I'Yakit temiz olmali ve su icermemelidir.
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I'Yakit hattinda galvanizli boru kullanmayiniz.
I Motor durdugunda yakit borularinda motora dogru yergekimiyle serbest akis olmamalidir.
I'Yakit sicakli§i motorun uygun ¢alismasinda kritik etkendir. Normalde 71 °C Uzerindeki sicaklklarda yakitin genlesmesi

motor ¢ikis glictini azaltir. Her motorun yakit sicakligi gereklilikleri icin veri sayfasini kontrol ediniz.

I'Yakit hatlarinda su ayirici filtre kullanilmasi enjektérleri ve yakit pompalarini korur; motorun saglkh ¢alismasina da

yardimci olur.
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Sekil 5.3. Ana depodan beslenen sase deposuyla tipik yakit tesisati

—_

. Asiri dolum alarmi ve géstergeli dolum kabini
. Depo dolum hatti

. Havalik hatt

. Seviye gdstergesi

. Ana depolama tanki

. Tortu tahliyesi

. Sizinti toplama havuzu

. Cikis vanasi

© 0 N o o » W DN

. Gunlik depoya besleme hatti
10. Elektrikli yakit transfer pompasi
11. Elektrikli yakit kesme vanasi
12. istege bagl havuz

13. Saseye entegre gunlik depo
14. Samandirali kontrol anahtarlari
15. Manuel dolum ve havalk

16. Seviye gostergesi

17. Tahliye

18. Kagak alarm unitesi (istege bagh)
19. Yakit filtresi

20. Motor yakit pompasi
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T TAGIKLAMA —
1 I'SURGULU VANA
] PISLIK TUTUCU
3 CERVALF
4 BAGLANTILI MEKANIK YANGIN VANAS|
"POMPAYLA BIRLIKTE AGILMAK iGN -
B ENERJILENEN SOLENOID VANA
] KUMANDA EDILEN YAKIT POMPASI

SURGULU VANA

172 INC BSP SURGULU VANA

TORTU GIKISI

DOLUM KABINi

KILCAL BORU

(AYRINTIYA BAKINIZ)

GOSTERGEYE GIDEN

NOT: 5 VE 6 ELEKTRIKLI POMPA

SEVIYE OLGUM PROBU

2iNG BSP DOLUM

:
T

STANDART HAVALIK
MENHOL

DEPO KAIDESI
(BASKALARINCA)

ASIRI DOLUM ALARMI SAMANDIRASI
BAGLANTI KABLOSU MIC C

MOTORDAN

'=

T

MOTORA

oT:
JANA DEPO HACMININ
19110'UNU ALABILEN
[TOPLAMA HAVUZU

e

iy & []
SOLENOID KORUMASI
YAKIT FILTRESI

DEPOSU

&DEPO, GRUPLA
SllAVNI ‘ODADADIR

Sekil 5.4. Ana depo ve jeneratér depolari

icin Onerilen tesisat

40-800 6 0.9 6 1’
800-1500 6 0.9 6 11/2”
1500-2200 6 0.9 6 2’

Tablo 5.2. Yakit borulari igin éneriler
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6. SOGUTMA SIVISININ HAZIRLANMASI

6.1. Genel

Motor sogutma sistemi paslanma ve kavitasyon etkilerine maruz kalir. Bu durumu en aza indirmek i¢in tamamen temiz ve
berrak sogutma suyuna korozyon &nleyici eklenebilir.

Soguk havada donmayi dnlemek igin antifriz ¢bzeltisi de gerekir.
6.2. Motor sogutma sivisi

Sogutma sivisi temiz olmali; klorUr, silfat veya asit gibi agindirici kimyasallar icermemelidir. pH degeri 8,5-10,5 aralijinda,

hafif alkali tutulmahdir. Genel olarak icmeye uygun su, asagida agiklanan islem uygulanarak kullanilabilir.

Korozyona karsi koruma

Sogutma sistemini kirlenmeye, lehim gigceklenmesine ve genel korozyona karsi korumak igin ilave sogutma sivisi katkisi
gerekir.

DCA4 derisimi antifriz bulunmasina bagli oldugundan antifriz kullaniimasi da &nerilir.

Antifriz, DCAA4 ile etkileserek korozyon ve kavitasyona karsi daha iyi koruma saglar.

Sogutma sivisi hazirlama islemi

1. Karistirma kabina gerekli suyu koyunuz ve gerekli miktarda DCA'yi ¢6zundiriniz.

2. Kullanilacaksa gerekli miktarda antifrizi sulu ¢6zeltiye ekleyip iyice karistiriniz.

3. Sogutma sivisini sogutma sistemine doldurunuz.

Soguk hava korumasi

Sogutma sivisinin donarak motora zarar vermesini dnlemek i¢in donma olasihigi bulunan durumlarda antifriz eklenmelidir.

DCA4 derisimi antifriz bulunmasina bagli oldugundan %50 antifriz / %50 su karigsimi dnerilir. Antifriz eklenmiyorsa DCA4
dozu daha yUksek derisime ¢ikariimahdir.

Dusik silikatli antifriz 6nerilir.
6.3. Motorun isitilmasi

Sebekeden beslenen, termostat kontrolli su ceketi 1siticilar bulunur. Sogutma sistemine takilir ve soguk havada sojutma
sivisinin sicakligini korur.
Radyatére takilan tek bir isitici, ¢alistirma veya donmayi 6nleme agisindan yeterli degildir; bu nedenle antifriz karigimi

kullaniimalidir.
UYARI

I Kuru ¢alisip yanmayi énlemek igin 1siticinin giris/¢ikis borularindaki vanalar daima agik tutulmalidir; montajdan sonra

kontrol edilmelidir. Yalnizca bakim veya degisim sirasinda kapatilabilir.
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7. EGZOZ SISTEMI

7.1. Boyutlandirma

Egzoz sistemi, gazlari tesisattaki en yakin uygun noktadan atmosfere atacak sekilde tasarlanmalidir. Hat uzunlugu ve yén
degistirme sayisi en aza indirilmelidir.
Karsi basinca etki hesabi; diiz borular, dirsekler ve susturuculardaki direnclere dayanir. Boru ¢apinin kiigtimesi,

uzunlugunun ve yén degistirme sayisinin artmasi akis direncini yikseltir.

Karsi basing motorun sinir degerlerine uygun olmalidir! On gap tahmini igin manifold egzoz flans i¢ capindan baslayiniz;

her 20 ft hat uzunlugu veya ¢ adet 90° dirsek igin ¢api 1 in¢ artiriniz.
7.2. Giuizergah

Boru ve susturucunun nihai boyutu ile konumu belirlendikten sonra, asagdidaki etkenler dikkate alinarak egzoz glizergahi
segcilebilir:

Motorun takozlari Gzerinde hareketine izin vermek igin motor baglantisina esnek kéruk takilmalidir. Susturucu makine
dairesinde bulunacaksa boyutu ve agirligi nedeniyle zeminden desteklenmelidir.

Calisma sirasinda borudaki isil genlesmeyi karsilamak icin her yén degisiminde genlesme baglantilari gerekebilir.

90° dirsegin i¢ yarigapi boru capinin 3 kati olmalidir. Sekil 7.1'e bakiniz.

OLCEKLIi DEGILDIR

—_——

Sekil 7.1. Egzoz dirsegi ve yaricapi
Ana susturucu motora mimkin oldugunca yakin monte edilmelidir.
Cikis; yanici malzemelere/yapilara, yanici buhar igeren tehlikeli ortamlara, gazlarin hava girisinden makine dairesine

donebilecegi yerlere veya yakindaki baska bir binaya agilan bogluklara yénlendiriimemelidir.

Tdm rijit borular, motor egzoz ¢ikisina gerilim uygulamayacak sekilde monte edilmelidir. Uygun olan yerlerde borular

binaya sabitlenen baglantilar veya mevcut ¢elik yapi tarafindan desteklenecek sekilde yénlendiriimelidir.
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Ana susturucu

Yalitim

dolgusu Boru destegi

gl e

plflzizgi #|" | Boyuna harekete i

izin verecek bosluklu
aski kelepceleri
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Sekil 7.2. Egzoz sistemi
UYARI
| Sahada monte edilmesi gereken susturucularda (konteyner veya kabin tipi gruplar gibi), egzoz sisteminin duman ve su
sizdirmadigindan emin olmak igin tim flanglarin sizdirmazligi uzman mihendislerce kontrol edilmelidir. Sorulariniz varsa

Ureticiye basvurunuz.

8. YAGLAMA YAGI

Dizel motorun yaglama sistemi, motorun en énemli unsurlarindan biridir. Dogru bakim (yag ve filtre deg@isim aralklari ile

uygun yag tipi secimi dahil), motorun ekonomik dmrini dnemli élglide uzatir.

8.1. Yagin performans o6zellikleri

Amerikan Petrol Enstitist (API), Amerikan Test ve Malzemeler Dernegi (ASTM) ve Otomotiv Miihendisleri Dernegi (SAE),

yaglama yaglarini performans kategorilerine gére siniflandiran bir sistem gelistirmis ve strdirmUstar.
8.2. Motor icin yaglama onerileri

Aksa, dizel motorlarda yiiksek kaliteli, cok dereceli SAE 15W/40 agir hizmet motor yagdi kullaniimasini énerir. -15 °C
Gzerindeki ortam sicakliklarinda 15W40 kullanilir.

Onerilen asgari API yag kalite seviyesi CH / Cl-4'tiir. CF4 yagin heniiz bulunmadigi bdlgelerde CH veya Cl-4 kullanilabilir;
ancak yag degisim arali§i kisaltilmalidir. APl CA, CB, CC, CD, CE ve CG4 siniflari 6nerilmez; kullanmayiniz.

8.3. Yaglama yaginin degistirilmesi

Normalde yag, bakim gizelgesine goére degistirilir. Ancak yeni veya revizyondan ¢ikan motorlarda yaglama yagi ve yag

filtresi ilk 50 saatlik galismadan sonra degistiriimelidir.
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Sekil 8.1. Ortam sicakhigina gére énerilen SAE yag viskozite siniflari

9. ELEKTRIKLi MARS SISTEMLERI

Tum jeneratdr gruplarinda genellikle elektrikli mars sistemi kullanilir. Gig kaynagi 12 veya 24 V DC aki sistemidir. Mars
gerilimi motor boyutuna gére belirlenir; biylk motorlarda mars akimini ve dolayisiyla kablo kesitini azaltmak igin 24 V DC

kullanilir. Galistirma, jeneratér kontrol sisteminin kumanda ettigi mars solenoidiyle ydnetilir.

9.1. Akl sistemleri

Akuler kursun asit ve nikel kadmiyum olmak Uzere iki tiptir. En ekonomik segenek olan kursun asit akuler yaygin kullanilir.
Daha uzun dmdr vb. istenen yerlerde nikel kadmiyum akuler tercih edilir.
Calistirma hazirhginda akllyl sasedeki aki tagiyicisina yerlestiriniz. Ardindan kablolari baglayiniz; énce arti, sonra eksi

kutbu baglayiniz. Akllyl sbkerken daima énce eksi kabloyu ayiriniz.

9.2. Bakim gerektiren akuler

UYARI

I AkUlerin yakininda sigara igmeyiniz; kivilcim, alev veya baska tutusturucu kaynaklara izin vermeyiniz. Sarj sirasinda
olusan hidrojen gazi patlayicidir.

I Akl bakiminda aside dayanikli &nliik ve yiiz siperi veya gozlik kullaniniz. Cilde veya giysilere elektrolit dékilurse derhal
bol suyla yikayiniz.

I Bileginizdeki metal esyalari ¢ikariniz; bilek ve ellerinizi koruyunuz.

! Akuniin eksi (toprak) kablosunu ilk dnce ayiriniz ve en son baglayiniz.

! AkU sarjinin daima iyi havalandirilan bir alanda yapildigindan emin olunuz.

I Mars akuleri servis erigsimi korunarak jeneratdér grubuna mimkin oldugunca yakin yerlegtiriimelidir.

Bu, elektrik kayiplarini énler.
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9.3. Akl bakimi

e Aklinun Gstind ve kutup baglarini temiz tutunuz.

e Kutup baslarina ve baglantilarina vazelin strin(z.

e Kutup baslarini serbestce hareket etmeyecek kadar sikiniz. Agiri sikmayiniz.

e Elektrolit seviyesini dizenli kontrol ediniz. Plakalarin 10 mm tzerinde olmalidir.

e Alternatdr kayisinda asinmayi ve gerginligi diizenli kontrol ediniz. Gerginligi Ureticinin dnerileriyle karsilagtirip gerekirse
ayarlaymniz.

e Akunin sarjli oldugundan dlizenli olarak emin olunuz.

9.4. Bakimsiz akiiler

Tum aki baglantilarinin dogru ve akulerin daima sarjli oldugundan emin olunuz.
9.5. Calistirma yardimcilari

Acil gug tesisinde hizli calistirma igin sogutma sivisi genellikle 40 °C veya Uzerinde tutulur. Bu 1sitmayi saglamak Uzere

motor sogutma sistemine, ana gui¢c kaynagindan beslenen termostat kontrollli daldirma isiticilar takilir.

10. ELEKTRIK BAGLANTISI

Elektrik montaji, servis ve onarim igleri yalnizca tam yetkinlige sahip, deneyimli elekirik teknisyenlerince yapiimahdir.

UYARI

I Elektrik baglantilarini ilgili tim elektrik mevzuatina, standartlara ve diger gerekliliklere uygun yapiniz.
10.1. Kablolama

Jeneratdr gruplari titresim takozlari Gzerinde hareket ettiginden gruba elektrik baglantisi esnek kabloyla yapiimaldir.

Kablo, grubun gikis gerilimine ve anma akimina uygun olmalidir. Kesit belirlenirken ortam sicakli§i, ddseme ydntemi, diger
kablolara yakinhk vb. hesaba katiimahdir.

Tum baglantilarin saglamligi dikkatle kontrol edilmelidir. Gli¢ kablolarinin akim tasima kapasiteleri ve jeneratér giiciine
gore gerekli kesitler, son bélimdeki Teknik Bilgiler tablolarinda verilmistir. Kesit secerken baska bir 6nemli husus da sudur:
YUk ile jeneratér arasi ¢ok uzunsa gegici akim sirasinda yUk tarafindaki gerilim disimi asiri olabilir. Kablo boyunca gerilim

disimU asagidaki sekilde hesaplanabilir:
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V3 xLx1x (R Cosp + Sing)

1000
e = Gerilim dusimu (V)
| = Anma akimi (A)
L = iletken uzunlugu (m)
R = Direng (Q/km, VDE 0102'ye gbre)
X = Reaktans (Q/km, VDE 0102'ye gore)

10.2. Koruma

Jeneratér grubu ile dagitim sistemini baglayan kablolar, asirn ylk veya kisa devrede grubu otomatik ayiran bir devre

kesiciyle korunur.
10.3. Yiikleme

Elektrik dagitim sistemi planlanirken gruba dengeli ylik uygulanmasi énemlidir. Bir fazin yiki digerlerinden belirgin
yUksekse alternatdr sargilari asiri 1sinabilir, faz ¢ikis gerilimleri dengesizlesebilir ve bagl hassas (¢ fazli ekipman zarar
gorebilir. Higbir faz akiminin grubun anma akimini asmadigindan emin olunuz. Mevcut dagitim sistemine baglantida bu

yik kosullarini saglamak igin sistemin yeniden diizenlenmesi gerekebilir.

10.4. G faktori

Bagh yukin gug faktorl (cos) belirlenmelidir. 0,8 endiiktifin altindaki gli¢ faktérl jeneratdrl asin yikleyebilir. Grup, 0,8
enduiktif ile birim gu¢ faktérl (1,0) arasinda anma kW glcuni saglayarak uygun galisir. Kondansatér gibi kompanzasyon
ekipmani bulunan tesislerde kapasitif gli¢ faktérii olusmamasina 6zellikle dikkat edilmelidir. Bu durum gerilim kararsizligina
ve ekipmana zarar verebilecek asir gerilimlere yol acabilir. Genel olarak grup yiku beslerken tim kompanzasyon

ekipmani devre digi birakiimalidir.

Kablo kesiti Toprakta 25 °C havada 40 °C havada
mm? Cok damarh Cok damarli Cok damarl Cok damarli HOO07RN-F
25 36 25 22 25 21
4 46 34 30 33 28
6 58 44 38 42 36
10 77 60 53 57 50
16 100 80 71 76 67
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25 130 105 94 101 88
35 155 130 114 123 110
50 185 160 138 155 138
70 230 200 176 191 170
95 275 245 212 288 205
120 315 285 248 267 245
150 355 325 283 305 271
185 400 370 322 347 310
240 465 435 380

Tablo 10.1. Gii¢ kablolarinin akim tasima kapasitesi (PVC yalitimh YVV, NYY, 0,6/1 kV; VDE ve TSE standartlar)
10.5. Topraklama gereklilikleri

Jeneratér grubunun sasesi topraga baglanmalidir. Grup titresim izolatérleri Gzerinde oldugundan baglanti, titresime bagl
kopmayi 6nlemek igin esnek olmalidir. Topraklama kablolari veya seritleri en az tam yuk akimini tagiyabilmeli ve gecerli

dizenlemeleri kargilamalidir.
10.6. Yalitim testi

Montajdan sonra ¢alistirmadan dnce sargilarin yalitim direncini test ediniz. Otomatik gerilim regllatori (AVR) ayriimali;
doéner diyotlar gegici koprilerle kisa devre edilmeli veya devreden gikariimalidir.

Tum kumanda kablolari da ayriimalidir.

500 V megger veya benzeri bir cihaz kullaniimalidir.

Notr ile toprak arasindaki iletkenleri ayiriniz ve bir ¢ikis terminali ile toprak arasinda megger 6lcimi yapiniz.

11. SES YALITIMI

Jeneratér grubunun ¢ikardi§i girdltinin kontroll cogu tesiste giderek dnem kazanmaktadir. GarGltl seviyesini kontrol

etmek icin cesitli bilesenler mevcuttur.

UYARI

I Galisan bir jeneratdr grubunu kullanirken veya gevresinde ¢alisirken kulak koruyucu takilmalidir.
11.1. Egzoz susturuculari

Boélim 3.9'da aciklandidi gibi egzoz susturucusu motorun ses seviyesini azaltir.

11.2. Kabinler

B6luim 4.2'de, tim jeneratér grubunun ses seviyesini azaltan ses yalitiml kabinler agiklanmistir.
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11.3. Diger ses azaltma yontemleri

Bina ici kurulumlarda jeneratér gruplarinin girdltisinG azaltmak igin akustik panjur, bélmeli menfez, fan susturucusu ve

ses emici duvar kaplamalar gibi bagka ekipmanlar da kullanilabilir.

12. CEKME (MOBIL JENERATOR GRUPLARI)

12.1. Cekme hazirligi

Cekici arag ve jeneratdr grubunun baglanti donanimindaki tim pargalari asiri asinma, korozyon, gatlak, egilmis metal veya
gevsek civata agisindan kontrol ediniz.
Lastiklerin durumunu ve dogru hava basincini kontrol ediniz. Varsa tim arka lambalarin ¢alistigini, reflektorlerin temiz ve

islevsel oldugunu dogrulayiniz.
12.2. Cekme

Mobil jeneratér grubunu ¢ekerken rémorkun manevra kabiliyetini ve durma mesafesini etkileyecegini unutmayiniz.

UYARI

I Mobil jeneratér grubunu ¢ekerken tOm mevzuat, standart ve trafik kurallarina uyunuz. Bunlar gerekli ekipman ile azami ve
asgari hizlar belirleyen kurallari da icerir.

! Mobil jeneratér grubu Gizerinde yolcu tagsinmasina izin vermeyiniz.

I Personelin geki oku lzerinde durmasina veya tasinmasina, grup ile gekici arasinda durmasina ya da ylrimesine izin vermeyiniz.

I Egimlerden, ¢ukurlardan, taglardan, diger engellerden ve yumusak ya da dengesiz zeminden kagininiz.

I Geri gitmeden énce mobil grubun arkasinin ve altinin bos oldugundan emin olunuz.
12.3. Park etme

Grubu agirhigini tasiyabilecek kuru, diiz ve yatay bir alana park ediniz. E§imde bulunmasi zorunluysa asagi
yuvarlanmayacak sekilde egime enine park ediniz. 10 dereceden fazla egime park etmeyiniz. Egim 10 dereceden fazlaysa

Ureticiden teyit aliniz.

13. DEPOLAMA

Uzun sdreli depolama motoru ve alternatdri olumsuz etkileyebilir. Dogru hazirlik ve depolamayla bu etkiler en aza

indirilebilir. Stoktaki jeneratér grubu her 2-3 ayda bir 5-10 dakika galistiriimalidir.
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13.1. Motorun depolanmasi

Motor temizligini ve tim sivilarin yeni sivilar veya koruyucu sivilarla degistirilmesini iceren bir koruma igsleminden

gecirilmelidir.
13.2. Alternatériin depolanmasi

Depolanan alternatérlin sargilarinda nem yogusabilir. Yogusmayi azaltmak igin grubu kuru bir alanda saklayiniz.
MUmkinse sargilar kuru tutmak igin yogusma énleyici isitici kullaniniz. Depodan ¢ikarildiktan sonra Bélim 10.6'da

aciklandi§i gibi yalitim kontrolG yapiniz.

13.3. Akiinlin depolanmasi

Depolanan akd, her 4 haftada bir tam doluluga ulagana kadar tazeleme sarjina alinmalidir.
13.4. Yedek glic jeneratorii

Ana pargalarin yaglanmasi ve kagak (duman, sogutma sivisi, yag) kontrolu igin grup her ay calistirimalidir. Montaj
tamamlandiktan sonra ilk calistirmadan énce her bilesenin baglantisi uzman mihendis tarafindan kontrol edilmelidir.

Sorulariniz varsa ureticiye bagvurunuz.

14. JENERATOR GRUBUNU CALISTIRMADAN ONCE
YAPILMASI GEREKEN GENEL ONLEMLER VE KONTROLLER

e Motor ve alternatérli genel olarak goézle kontrol ediniz. Kirik, ¢atlak, ezik, kagak veya gevseklik varsa gerekli onarimlar
yapiimadan grubu CALISTIRMAYINIZ.

e Motor ve alternatér Gizerindeki anahtar, alet, temizlik bezi, kagit vb. yabanci maddeleri kaldiriniz.

e Ginlik depodaki yakit seviyesini kontrol ediniz. DisUkse yakit ekleyiniz.

e Yag cubudundan seviyeyi kontrol ediniz. DislUkse uygun yag ekleyiniz. Seviye normalde azami ¢gizgiye yakin olmalidir.

e Radyatdr kapagini agip su seviyesini kontrol ediniz. Yetersizse su ekleyiniz. Seviye, dolum bogazindan yaklasik 1/8 in¢
asagida olmalidir.

e Motor sogutma suyu, bdlgenin en sojuk hava kosullarina uygun antifriz igermelidir.

® %50 antifriz ve %50 su karigsimi tim bdlgelerde iyi koruma saglar.

e Radyatdr hava ¢ikis davlumbazini kontrol ediniz; tikaliysa aginiz ve ¢ikis 6niindeki tim engelleri kaldiriniz.

e Hava filtresi géstergesini kontrol ediniz. Gerekirse filtreyi temizleyiniz veya degistiriniz.

o Acikligin engellenmediginden emin olunuz.

e Jeneratdr grubunun ortamdan kolayca hava alabildiginden emin olunuz.

e Akl baglanti kablolarini kontrol ediniz. Gevsek kutup baslarini uygun aletle sikiniz ve koruyucu kutup bagi maddesi

sirliniz. Terminalleri temiz tutarak oksitlenme ve korozyonu 6nleyiniz.
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e Cikis devre kesicisinin OFF (agik/devre digi) konumunda oldugundan emin olunuz.

@ Acil durdurma butonunun basili olmadigindan emin olunuz.

e Fan kayisinda ¢atlak olmadigini, kayisin kasnaga dik ve kasnak kanalinda oldugunu kontrol ediniz.

e Akinin tam sarjli oldugundan emin olunuz. Gerilim 12,6 V'un altindaysa derhal sarj ediniz. Akl kapagindaki gosterge
sarj durumunu gésterebilir: Yesilse normal ¢alisabilir; siyahsa zamaninda sarj edilmeli; beyazsa derhal degistiriimelidir.

Kullanilmadan bekleyen akuler her 3-6 ayda bir sarj edilmelidir. Akilerin 1-2 yil iginde degistiriimesi 6nerilir.

e Sevkiyat tarihinden itibaren alti ay veya daha uzun siire depolanan gruplarda yeniden galistirma dncesi i1sitma yapmak
musterinin sorumlulugundadir. Yik vermeden ve motoru anma devrine ¢ikarmadan énce tim pargalari tam yaglayacak

yeterli stire boyunca birka¢ kez marsla diisuk devirde gevriniz veya rélantide ¢alistiriniz.

e ik calistirmadan énce 1s1 atma sistemini, yani radyatérde kagak bulunup bulunmadigini kontrol etmek miisterinin
sorumlulugundadir.
Radyatére monte fani olan gruplarda fan yataklarinin gevsekligi ve yag miktari misteri tarafindan kontrol edilmelidir. ik

calistirmadan énce yataklar 6n yaglamaya alinmali veya ilgili gerekliliklere gére diizenli yaglanmalidir.

15. JENERATOR GRUBU KONTROL SIiSTEMLERI

Jeneratdr grubunu kontrol etmek ve izlemek icin elektronik kontrol sistemi kullanilmigtir.
15.1. SmartGen kontrol sistemi

15.1.1. HGM6120CAN-BT, otomatik sebeke arizasi kontrol sistemi

Moddl
ekrani

J ayfa
Gomset Controdier degistir
e —

“Ana Sayfa/
Geri

-
Ayar/Onay ]

L _

Baslat

Kapat/Ag

j’ Jenerator Otomatik Manuel Durdur
| Kapat/A¢ mod
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HGM6120CAN-BT, sebeke arizasinda otomatik ¢alistirma kontrol cihazidir. Elekironik ve elektronik olmayan dizel
jeneratdrleri destekler; cok dilli araylize, LCD ekrana, RS485 ve CANBUS haberlesme baglantilarina sahiptir.

LCD ekranda genel motor ve durdurma alarmlari gésterilir; ayrica birgok motor parametresi izlenir ve gérintdlenir.

TEMEL OZELLIKLER:
« Ozellestirilebilir agilis ekrani + 3 programlanabilir analog giris
* Cok dilli arayliz + 5 programlanabilir dijital giris
» LCD alarm gdéstergeleri * CAN, MPU ve jeneratér frekansi ile
* Veri kaydi devir algilama
* Dahili gergcek zaman saati » Otomatik motor volan dis sayisi algilama
* Programli galistirma/durdurma « On Isitma kontrolii
* Acil calistirma + Rélanti devir kontroll
« On panelden parametre diizenleme * Yakit pompasi kontrol(
« Ug faz jeneratér izleme ve koruma * Yakit seviyesi alarmi
« Ug faz sebeke izleme ve koruma * EFI (elektronik yakit enjeksiyonlu)
* ATS salter kontroll motorlarla uyum
* Asin/dusuk gerilim ve frekans, » Bakim uyarisi
asir akim ve asiri glig korumasi * IP65 koruma sinifi
* Faz bazinda ve toplam aktif gli¢ gdsterimi * Harici cihaz parametrelerini okumak igcin CAN
« On panelden manuel devre kesici kontrolii haberlesmesi

* 4 programlanabilir ¢ikig
TEMEL FAYDALAR:
» Sebeke arizasinda otomatik calistirma ve ATS kontroll
+ Kolay bakim ve servis igin toplam motor ¢alisma saati kaydi
+ Kolay kullanim saglayan tus diizeni
» Ayni anda birden fazla parametre gésterimi
* Yazilimla ayarlanabilir parametreler; bazilarina 6n panelden erigsim
* Veri kayit iglevi

» Harici cihaz parametrelerini okumak i¢cin CAN haberlesmesi

15.1.2. Calisma modu

HGM6120CAN-BT manuel, otomatik ve acil galistirma modlarinda ¢aligabilir. Ayrintilar asagidadir:

o Manuel mod
Manuel tusuna basildiginda manuel mod etkinlesir ve gdstergesi yanar. Bu modda Baslat tusuna basilinca grup
¢alisir; mars ayirma kosulunu otomatik algilar ve yliksek devre ¢ikar. Calisma sirasinda ylUksek sicaklik, disik yag
basinci, asiri devir veya anormal gerilim olusursa kontrol cihazi grubu durdurarak korur. Manuel modda transfer

otomatik yapilmaz; yiki aktarmak igin Kapat/Ag tusuna
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basiimasi gerekir.
Durdur tusuna basiimasi ¢alisan grubu durdurabilir (ayrintili islem igin otomatik durdurma igleminin 3-7. adimlarina
bakiniz).

e Otomatik mod

Otomatik tusuna basilarak bu mod etkinlestirilir. Tusun yanindaki LED'in yanmasi islemi dogrular.

Calistirma sirasi:
a) Sebeke anormalse (asiri/disik gerilim, faz kaybi), “Sebeke Anormal Gecikmesi” baglar ve LCD'de geri sayim

g6rinur. Sire dolunca “Baglatma Gecikmesi” baslar.
b) Baslatma gecikmesinin geri sayimi LCD'de gosterilir.

c) Siire dolunca 6n Isitma rélesi cikis verir (ayarlanmissa); LCD'de “On Isitma Gecikmesi XX s” gérindir.
d) On isitma siiresi dolunca yakit rélesi XX saniye ¢ikis verir, ardindan mars rélesi galisir. Grup “Mars Stiresi” icinde

¢alismazsa yakit ve mars réleleri kesilir; “Mars Bekleme Siiresi” baglar ve sonraki deneme beklenir.
e) Ayarlanan deneme sayisinda ¢alismazsa LCD'nin besinci satiri siyah olur ve “Calistirma Basarisiz” alarmi gérindr.

f) Grup basariyla ¢alistiginda “Gulvenli Galisma” stresine girer. Bu sirada diislik yag basinci, yiksek sicaklik, disik
devir, sarj arizasi ve yapilandiriimig yardimci giris alarmlari devre digidir. Stre dolunca “Baglangi¢c Rélanti Gecikmesi”
baslar (ayarlanmigsa).

g) Baslangig rolanti suresinde disik devir, dlsik frekans ve diisiik gerilim alarmlari devre digidir. Sire dolunca
“Isinma Gecikmesi” baglar (ayarlanmigsa).

h) Isinma gecikmesi doldugunda jeneratér normalse gdsterge yanar. Gerilim ve frekans yik kosullarini karsiliyorsa
kapama rélesi ¢ikis verir; grup yUk alir ve gosterge yanar. Gerilim veya frekans anormalse cihaz alarm verip durdurur;
LCD'de alarm bilgisi gorindir.

Durdurma sirasi:

a) Normal ¢alismada sebeke normale dénerse “Sebeke Normal Gecikmesi” baslar. Sebeke gbstergesi yaninca
“Durdurma Gecikmesi” baslar.

b) Durdurma gecikmesi dolunca grup “Sogutma Gecikmesi’ne girer. Kapama rélesi kesilir. “Transfer Gecikmesi”

sonrasi sebeke kapama rélesi ¢ikis verir; yik sebekeye geger. Jeneratér gdstergesi séner, sebeke gbdstergesi yanar.

¢) “Durdurma Rélanti Gecikmesi’ne girildiginde (ayarlanmigsa) rélanti rélesi enerjilenir.
d) “ETS Gecikmesi’ne girildiginde ETS rdlesi enerijilenir, yakit rolesi ¢ikisi kesilir.
e) “Jeneratdr Durduktan Sonraki Slire” asamasinda grup, durup durmadigini otomatik degerlendirir.

f) Grup durdugunda beklemeye geger. Durmazsa kontrol cihazi alarm verir; LCD'de “Durdurma Basarisiz” gértndir.

o Acil calistirma
Manuel modda Manuel ve Baslat tuslarina birlikte basiimasi grubu zorla galistirir. Kontrol cihazi mars ayirma

kosullarina gére basarili galismayi degerlendirmez; marsin ayrilmasi
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operatdr tarafindan kontrol edilmelidir. Operatér grubun basariyla galistigini gérdigiinde tuglari birakir. Cihaz, mars

PCWER
GEMERATION

¢ikisi kesilmis halde glvenlik gecikmesine girer.

15.1.3. Tus aciklamalari

Simge Tus Aciklama
Manuel/Otomatik modda jeneratéri durdurur; durdurma
alarmini sifirlar.

n Durdur/Sifirla
Panel gbstergelerini test etmek igin en az 3 saniye basiniz (lamba testi).
Durdurma sirasinda tekrar basiimasi jeneratéri hemen durdurabilir.
n Baslat Manuel modda grubu ¢alistirir. Baglatma sirasinda basilirsa
aslal
grup bir sonraki duruma geger.
‘éf> Manuel Modiilii manuel moda alir.
| @ Otomatik Modiilii otomatik moda alir.
. Manuel modda jeneratér salterini kapatir veya acar.
Kapat/AQ
Not: Bu tug HGM6120 serisi kontrol cihazlari igindir.
Manuel modda jeneratér salterini kapatir.
Kapat
Not: Bu tus HGM6110 serisi kontrol cihazlari igindir.
Manuel modda jeneratér salterini agar.
W | Ac
Not: Bu tus HGM6110 serisi kontrol cihazlari igindir.
i Men( araylzune girmek icin basiniz.
‘ £ Y4 | Ayar/Onay
Parametre ayar menisinde imleci kaydirir ve onaylar.
Ekrani kaydirir.
u Yukari/Artir
¢ Ayar menUsiinde imleci yukari tasir ve degeri artirir.
— Ekrani kaydirir.
n Asagi/Azalt
! Ayar menUsinde imleci agagi tasir ve degeri azaltir.
] Ana araylizde ana sayfaya doner.
.ﬂ. }fﬁ Ana Sayfa/Geri
Parametre ayar araylzlinden gikar.
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16. JENERATOR GRUBUNU CALISTIRDIKTAN SONRA
YAPILMASI GEREKEN GENEL ONLEMLER VE KONTROLLER

e Jeneratdr grubunda anormal ses veya titresim olup olmadidini kontrol ediniz.

e Egzoz sisteminde kagak olup olmadigini kontrol ediniz.

e Kontrol modulinin LCD ekranindan ¢alismay! izleyiniz. Motor sicakligini ve yag basincini kontrol ediniz. Yag basincli,
¢alismanin baglamasindan 10 saniye sonra normal dedere ulagmalidir.

e LCD ekrandan ¢ikis gerilimi ve frekansi izleyiniz. 50 Hz, 400 V grupta fazlar arasi gerilimin 400 V, faz-nétr arasi gerilimin
230 V oldugunu kontrol ediniz. Frekans, mekanik regulatérli gruplarda 51-52 Hz; elektronik regilatérlilerde 50 Hz

olmalidir.

e Motor blok suyu isiticisi yoksa grubu 8 dakika yikslz galistiriniz; motor normal ¢alisma sicakliyina geldiginde yuk
veriniz. Manuel modellerde yuki asagidaki gibi uygulayiniz:

e Paneldeki alternatér cikis salterini ON (kapali/devrede) konumuna aliniz.

e Daditim panosundaki yik salterlerini (veya sigortalari) sirayla ON konumuna aliniz. Béylece grup aniden tam yike

girmez. Ani tam yuk, motorun durmasina veya alternatér sarg! yalitiminin yanmasina yol agabilir.

e Grubu durdurmadan énce alternatér ¢ikis salterini OFF (agik/devre disi) konumuna aliniz.

e Sogutma amaciyla motoru kapatmadan énce 3 dakika ytksuz ¢alistirmaya devam ediniz.

e Mevcut arizalar giderilmeden jeneratér grubunu asla ¢alistirmayiniz.

o Mekanik pompali motorda misteri sahasindaki ilk calistirmada devir dalgalanirsa sahada ayarla devrin dizenlenmesi

musterinin sorumlulugundadir. Ayar icin Aksa Servis BolimUyle iletisime geginiz.

UYARI
Dikkat
Normalde grup, %25'in altinda ylkte uzun slre ¢alistirlamaz. Motorda turbosarj ile rotor mili arasi gibi bazi bélgelerde

sizdirmazlik basingla saglanir. Bu tir sizdirmazlik, yaklasik 1/3 ylkte tam etkili olur. Bu yUkiin altinda su arizalar olusabilir:

1. Piston ile silindir gémlegi arasindaki sizdirmazlik zayiflar. Yag yanma odasina yukselerek egzozda mavi
dumana neden olur.

2. Turbosarjh dizel gruplarda disik yUk, yukstz ¢alisma ve dusik turbo basinci,
turbosarj yag kegesinin (temassiz, basingla sizdirmazlik saglayan tip) etkisini azaltir. Yag, basinglandirma haznesine,
oradan emis havasiyla silindire gecer.

3. Silindire giren yagdin bir kismi yanar; bir kismi tam yanmayip egzoz borusunda

karbon birikintisi olusturur. Yag ve karbon belirli miktara ulasinca egzoz manifoldu baglantisindan damlar.

4. Turbosarj basinclandirma haznesinde yag belirli miktarda biriktiginde turbosarjin baglanti

noktasindan sizar.
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5. Grup uzun siire dusik yUkte ¢alisirsa hareketli parcalar ciddi asinir ve motorun
yanma kosullar kétulesir; sonugta erken revizyon gerekir. Bu nedenle Ureticiler diisiik ylkte veya yiiksuz ¢calismayi

muUmkin oldugunca kisa tutmayi, yikin anma glictiiniin %25-30'undan az olmamasini vurgular.

17. OTOMATIK TRANSFER SALTERININ (ATS)
YERLESIMi VE MONTAUJI

Transfer salterinin ve baglantilarinin yerlesimi:
e Transfer salterini acil gi¢ panosunun yakinina yerlestiriniz.
e Salteri temiz, asir sicak olmayan ve iyi havalandirilan bir yere yerlestiriniz. Ortam sicakligi 40 °C (104 °F) Gizerindeyse

devre kesiciler daha kolay acar. Salter gevresinde yeterli galisma alani birakilmahdir.

e Grup ile transfer salteri arasina devre kesici konulabilir; ancak zorunlu degildir. Jeneratérden gelen akim (¢ faza
mUmkin oldugunca esit dagitiimalidir.
e Hicbir faz akimi anma akimini agsmamalidir.

e Transfer panosu gruptan ayriysa ATS dagitim panosuna mimkiin oldugunca yakin yerlestiriimelidir.

e Bu durumda gruptan, ana panodan ve acil gii¢ panosundan gi¢ kablolari ¢ekilir. Ayrica jeneratdr kontrol panosundan

kumanda kablolari ¢ekilmelidir.

SEBEKE JENERATOR

G

SEBEKE MUSTERI DAGITIM PANOSU
SALTERI

ACIL YOKLER

—_— I |
| TRANSFER | Ly
| SALTERI 1 i
. |

ASIRI AKIM
KORUMASI

Y T

DIGER

MUSTERI DAGITIM PANOSU

Sekil 17.1. Tipik acil gli¢ sistemi montaji
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18. MOTOR ARIZA GIDERME

Mars motoru motoru ¢cok yavas ceviriyor
e Akl kapasitesi cok disik

e Elektrik baglantisi zayif

e Mars motoru arizali

e Yaglama yagi sinifi yanhs

Motor calismiyor veya zor calisiyor

e Mars motoru motoru ¢ok yavas geviriyor
e Yakit deposu bos

e Yakit kontrol solenoidi arizal

e Yakit borusunda tikaniklik

e Yakit besleme pompasi arizah

e Yakit filtresi elemani Kirli

e Yakit sisteminde hava var

e Enjektérler arizali

e Soguk calistirma sistemi yanlis kullaniimig
e Soguk galigtirma sistemi arizah

e Depo havaligi tikah

e Yanlis tip veya sinifta yakit kullaniimig
e Egzoz borusu tikali

Gug yetersiz

e Yakit borusunda tikaniklik

e Yakit besleme pompasi arizah

e Yakit filtresi elemani kirli

e Yakit sisteminde hava var

e Hava filtresi veya emis sistemi tikali

e Egzoz borusu tikali

e Enjektdrler arizal veya yanlis tipte

e Depo havaligi tikah

e Yanls tip veya sinifta yakit kullanilimig

e Motor devir kumandasinin hareketi kisitli
o Motor sicakhi§i ¢ok ylksek veya disik
Tekleme

e Yakit borusunda tikaniklik

e Yakit besleme pompasi arizah

e Yakit filtresi elemani kirli

® Yakit sisteminde hava var

e Enjektérler arizal veya yanhs tipte

e Soguk caligtirma sistemi arizal

e Motor sicakli§i ¢cok yiksek
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® Supap bosluklari yanlis

Yaglama yagi basinci ¢ok diisiik

e Yaglama yagi sinifi yanlis

e Karterde yag yetersiz

o Gosterge arizal

e Yag filtresi elemani kirli

Yakit tiiketimi ylksek

e Hava filtresi veya emis sistemi tikali

e Enjektdrler arizal veya yanlis tipte

e Soguk calistirma sistemi arizali

e Yanlis tip veya sinifta yakit kullaniimig
e Motor devir kumandasinin hareketi kisitli
e Egzoz borusu tikali

e Motor sicakhgi ¢cok diisik

e Supap bosluklari yanlig

Siyah egzoz dumani

e Hava filtresi veya emis sistemi tikali

e Enjektdrler arizal veya yanlis tipte

e Soguk calistirma sistemi arizal

e Yanlis tip veya sinifta yakit kullaniimig
e Egzoz borusu tikali

e Motor sicakli§i ¢cok disik

e Supap bosluklari yanlig

e Motor asir yukli

Mavi veya beyaz egzoz dumani

e Yaglama yagi sinifi yanhs

e Soguk calistirma sistemi arizali

e Motor sicakli§i ¢cok disik

Motorda vuruntu var

e Yakit besleme pompasi arizah

e Enjektdrler arizal veya yanlis tipte

e Yanlis tip veya sinifta yakit kullaniimig
o Soguk calistirma sistemi arizali

e Motor sicakli§i ok ylksek

e Supap bosluklari yanhg

Motor diizensiz calisiyor

e Yakit kumandasi arizali

e Yakit sisteminde tikaniklik

e Yakit besleme pompasi arizah
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e Yakit filtresi elemani Kirli

e Hava filtresi veya emis sistemi tikali

e Yakit sisteminde hava var

e Enjektdrler arizal veya yanlis tipte

e SogJuk galistirma sistemi arizali

e Depo havahgi tikah

e Motor devir kumandasinin hareketi kisitli
e Motor sicakligi cok ylksek

e Supap bosluklari yanhg

Titresim

o Enjektérler arizal veya yanlhs tipte

e Motor devir kumandasinin hareketi kisitl
e Motor sicakligi ¢cok yuksek

e Fan hasarl

e Motor baglantisi veya volan muhafazasi arizah
e Motor sicaklgi ¢cok yiksek:

e Hava filtresi veya emis sistemi tikali

e Enjektérler arizal veya yanlhs tipte

o Soguk calistirma sistemi arizali
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e Egzoz borusu tikali

e Fan hasarl

o Pompada fazla yaglama yag: var

e Radyatdr hava veya su gegisleri tikal
e SoJutma sistemi yetersiz

Karter basinci

o Karter havalandirma borusu tikal

e Vakum borusu kagiriyor veya vakum pompasi arizali

Kompresyon yetersiz

e Hava filtresi veya emis sistemi tikal

® Supap bosluklari yanlis

Motor calisip duruyor

e Yakit filtresi elemani Kirli

e Hava filtresi veya emis sistemi tikali

e Yakit sisteminde hava var

Motor yaklasik 15 saniye sonra

kapaniyor

e Yag basing musiri/sogutma sivisi sicaklik misiri

baglantisi zayf
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19. BAKIM CiZELGESI

PERIYODIK BAKIM CiZELGESI

OR.5VC.005-01 Rev.03
SISTEM BAKIM BAKIM ICERIGI Ginlik / | Haftalik Aylk 3ay/ 6ay/ 12ay/ 24 ay/
TURU Her 20 100 saat | 200 saat | 500 saat | 2000
saat saat
Yaglama Kontrol _|Kagak kontrold - - - - - . .
sistemi ag seviyesi . . . . . . .
Motor yad basinci Her 12 ay
Degisim ag filtresi 5 : "
aglama yag! - - .
ag ve yag filtresi Yeni veya revizyonlu motorlarda ik 50 saafte
yag ve yag filtresi degistirilmelidir.
Temizlik [Karter havalandirmasi . N .
Sogutma Kontrol  [Kagak kontrol * * * * * * *
sistemi Radyatorde tikanikik - - - . -
Borular ve baglantilar . . - . .
[Soguima sivisi seviyesi - . . . - -
Antifriz ve korozyon 6nleyici + + + + +
Kayis ve gerginligi + + + +
Fan tahriki ve su pompasi 5 5 . .
Radyator kayisi ve fan tahriki er 250 saal
(uzak kasnakli radyatérlerde istege bagh)
Diger Fan tahriki yaglayicisi 500 saat N . . .
(uzak kasnakl radyatérlerde istege bagh)
Degisim  [Sogutma sivisi Her 12 ay
Temizlik [SoJutma sistemi
Hava emis Kontrol Hava emisi - - - - +
sistemi Hava filtresi - - - - . -
Borular ve baglantilar + + + +
Degisim _ [Hava filtresi elemani . M .
Yakit Kontrol  [Kagak kontroll . « . . . . -
sistemi aKit seviyesi - - - - . -
akit pompasi enjektord - =
Borular ve baglantilar = - +
akit pompasi + + + + +
Temizlik  [Depoda kir kontroll - - - . -
Su ayiricida su kontrol( - .
Degisim akit filtresi " " "
Kontrol [Enjektor ve supaplar "
Ayar akit enjeksiyon zamanlamasi Her 12 ay
RUTBUTT Ve Supap_ | * : :
SISTEM BAKIM BAKIM ICERIGI Ginlik / | Haftalik Aylk 3ay/ 6ay/ 12ay/ 24 ay/
TURU Her 20 100 saat | 200 saat | 500 saat 2000
saat saat
Egzoz Kontrol [Kagak kontrolti : - - . —
sistemi Egzozda kanikIk .
Egzoz civatalari + + + + *
Elektrik Kontrol Sarj alternatdrii kayisi ve gerginligi . N N - .
sistemi e
AKU * * * * # *
ETektrolit 6zgUl agimg - o 5 - .
[Salter ve alarm - - - - - &
Mars motoru baglantisi - -
Mars motoru Her 12 ay
|Alternator Her 12 ay
Kablolarin sikilgr Her 12 ay
Diger Kontrol itresimin normal olup olmadigi + % % % ® ®
urbosar] yatak boslugu =
urbosar] kompresdr carki ve difizord *
Sase baglantifarinin sikiligi 5 .
Temizlik  Meneratdr = . +
Grubu 5 dakika Kontrol Calistirma kolaylig 2
ylksuz calistiriniz Egzoz dumant rengi .
(Yedek gruplarda
istege bagli) JAnormal titresim -
Anormal ses -
[Anormal koku +
Parametre gbstergeleri +
Grubu 15 dakika Kontrol [Calistirma kolaylgi - - N "
1/2 ylkten fazla [Egzoz dumant rengi
yukle galistiriniz __ * * = ®
(Yedek gruplarda [Anormal titresim + + + +
istege bagl) [Anormal ses - - . -
[Anormal koku . - . .
Parametre gostergeleri . . - -
'Yakit pompasina elle yag eklenen motorlarda pompa yagi her ay kontrol edilmeli ve her Gg¢ ayda bir degistirilmelidir.
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20. URUN GARANTI KOSULLARI

Degerli musterilerimiz,
Aksa dizel jeneratdr gruplarini tercih ettiginiz icin tesekkur ederiz. Jeneratér Grubu Garanti Kayit Karti dogru doldurulup
zamaninda sirketimize génderilmelidir; bu kart sirketimizden garanti hizmeti alinmasina esas belge olacaktir. Aksa

jeneratér grubu yeni bir kullaniciya devredildiginde Uriin Garanti Kosullari da grupla birlikte kullaniciya verilmelidir.

Garanti kapsami
Garanti kosullari, Aksa tarafindan satilan tiim dizel jeneratér gruplari icin gecerlidir. Bu kosullarda yalnizca malzeme
ve/veya imalat is¢iligi kusurlarindan kaynaklanan arizalar sirketimizce garanti kapsaminda degerlendirilir.

Garanti siresi, Uriin Garanti Kosullarinda belirtildigi gibidir.

Aksa'nin sorumluluklar:

Jeneratér grubunun temel garanti siresi iginde:

Aksa ve bayileri, dizel jeneratére ilgili garanti ve bakim hizmetlerini saglamakla sorumludur. Ozel garanti politikalari igin
Aksa'ya veya ilgili bayiye daniginiz.

Aksa, arizi veya dolayl kayiplardan (maliyetlerden) sorumlu tutulamaz.

Motor blogu, krank mili, biyel kolu veya alternatér rotor sargisi hasari gibi biiylk bir ariza olustugunda gercek nedeni analiz

edip belirlemek igin kullanicilar, Aksa onay! almadan grubu s6kmemeli veya onarmamalidir.

Kullanicinin sorumluluklari

Jeneratdr grubunun temel garanti siresi iginde:

Kullanici; garanti kapsamindaki arizalarin giderilmesine yonelik bakimda kullanilan yaglama yagu, antifriz, pas énleyici,
filtre elemanlari, hortumlar, kayislar, sigortalar, gésterge lambalari ve bakimla ilgili diger giderleri 6demekle sorumludur.

Kullanici, jeneratdér grubunun gergek onarim ve bakim kayitlarini saglamakla sorumludur.

Garanti sinirlamalan

» Aksa'nin degerlendirmesine goére, kullanicinin Aksa kullanim kilavuzundaki montaj talimatlarina uymamasindan
kaynaklanan arizalar.

* Yetersiz yad veya sogutma sivisiyla ¢alistirma; uygun olmayan yakit kullanimi; asiri devirde ¢alistirma;
yaglama, sogutma veya hava emis sisteminin zamaninda bakimini yapmama ve/veya yanls depolama, 6n i1sitma,
¢alistirma ya da durdurma dahil, ancak bunlarla sinirli olmamak tzere, yanls kullanim veya ihmalden kaynaklanan
ariza ve hasarlar.

« Aksa teknik bélimundn onayi olmadan grupta yapilan degisikliklerden kaynaklanan arizalar.

« Arizalanmig veya arizali sayiimasi gereken ekipmanin kullanilmaya devam edilmesi.

« Etiketindeki gl¢ sinifina uygun calistirilmamasindan kaynaklanan arizalar; belirtilen rakimdan daha ylksek

sahada kullanim, asiri yikleme ve/veya
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asirn akimla ¢alistirma vb. dahil, ancak bunlarla sinirli degildir.

» Pargalarin normal asinmasi ve/veya malzemelerin yagslanmasindan kaynaklanan arizalar.
AC kontaktdrlti ATS'de jeneratdr kontaktéri saglamken sebeke kontaktériiniin bobini hasarlanirsa, sebeke gerilim
degisiminin bobin anma gerilimi sinirini agip asmadigini incelemek ve gerekirse bu hasari énlemek igin sebeke
kontakt6r bobini girisine gerilim diizenleyici takmak musterinin sorumlulugundadir. Aksa bu hasardan sorumlu

tutulamaz.

21. ELEKTRIK BAGLANTI SEMALARI

Jeneratdr grubuyla birlikte verilen baglanti semalarina bakiniz.
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DIESEL GENERATING SETS
INSTALLATION
RECOMMENDATIONS
AND
OPERATIONS MANUAL



Dear Aksa Generating Set Users,
Thank you for purchasing Aksa diesel generating set.

This operation manual explains how to operate and maintain your diesel generator.
Please read this manual carefully before using your diesel generator for the first time.
Everyone who operates the generator must read and fully understand this manual.

The time you spend reviewing this manual before use will help ensure your safety and
extend the service life of your generator.

Never perform any operating, maintenance, or repair work on the generating set
without following general safety precautions.

NOTE:
Useful information

Our company reserves the right to make changes to the design and/or technical
specifications at any time without notice and without obligation, with the continuous
development and improvement of the products. It should be noted by the user that
there may be some differences between the content specified in the instructions for
use and the actual products.

Aksa Power Generation accepts no liability for any possible errors.
Aksa Power Generation reserves the right to make modifications without prior notice.
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1. INTRODUCTION

Saving these instructions is important.

This operating and maintenance manual has been prepared to assist the operator with the proper operation and
maintenance of the generating set. Observing the suggestions and rules in this manual will ensure that the generating set
operates at maximum performance and efficiency throughout the life of the unit. Required maintenance should be
performed more frequently in dirty and dusty environments to keep the generator in good working conditions.

Each generating set bears the model and serial number on the base frame. Each set also has a nameplate (see below)
indicating the manufacturing date, voltage, current, power in kVA, frequency, power factor, and weight of the generator set.

The unit serial number is very important for spare parts orders, warranty claims and after-sales service.

’ AKSA JENERATOR SANAY] A5
Rilzgaribahge Mah, Selvl Cikmaz No:10 Kavecik - Beykoz / lstanbul / TOrkiye
[ J L [ J T4 Gagin Merkezi: 444 4 630/ Call Center: +80 444 4 830
- F E-mall: aksaaksa com.if - www.akes com.ir

T T O
prne . ey
pruv 4. sranosy A

ALTERNATOR ALTERNATOR
MODEL SERIAL NO

owensions [RECENCIN  uc. v caescrrv [
VOLTS _ GROUP 1S09001 TSISOB8528-4 CE

Hz - Cnsw- WEIGHT 15014001 T$1508528-5 @
PHASE - RPM - _ IS0 45001 TS ENISO 8528-13 GENERATING SET

ETK-025-13

Figure 1.1

The generating set is designed to be safe when used properly. However, responsibility for safety rests with the personnel
who install, use, and maintain the set. If the following safety precautions are followed, the possibility of an accident is
minimized. Before performing any procedure or operating task, it is up to the user to ensure the work can be carried out

safely. The generating set should only be operated by authorized and trained personnel.
Only personnel who have been properly trained shall be allowed to operate, adjust, perform maintenance, or carry out
repairs on Aksa Power Generation equipment. It is the responsibility of the purchaser to designate operators with the

appropriate training and skills for each task category.

Skill level 1: Operator
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An operator who is trained in all aspects of operating the unit via push buttons and in safety considerations.

Skill level 2: Mechanical technician

A mechanical technician shall be trained to operate the unit to the same proficiency as the operator. The mechanical
technician shall also be trained to perform maintenance and repairs as described in the operation and maintenance manual.
The mechanical technician is permitted to change the settings of the controls and safety systems. The mechanical
technician shall not work on live electrical parts.

Skill level 3: Electrical technician

An electrical technician has the same qualifications as both the operator and the mechanical technician. The electrical
technician may also carry out electrical repairs inside the various enclosures of the unit. This includes work on live electrical
components.

Skill level 4: Specialist from the manufacturer

This is a skilled specialist sent by the manufacturer or its agent to perform complex repairs or modifications to the
equipment. It is recommended that not more than two people operate the unit; additional operators could lead to unsafe
operating conditions. Take necessary steps to keep all unauthorized personnel away from the unit to eliminate all possible

sources of danger.

The manufacturer does not accept any liability for damage caused using non-original parts, modifications, additions, or

conversions made without the manufacturer’s written approval.
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2. GENERAL SAFETY PRECAUTIONS INSTRUCTIONS

2.1. General

1. The owner shall be responsible for maintaining the unit in safe operating condition. Unit components and accessories
must be replaced if they are missing or unsuitable for safe operation.

2. Only operate this unit for its intended purpose and within its rated limits, including pressure, temperature, speed, and
other operating parameters.

3. The generating set and associated equipment shall be kept clean, that is, as free as possible from oil, dust, and other
deposits.

4. To prevent excessive operating temperature rise, inspect and clean heat transfer surfaces, including cooler fins,
intercoolers, water jackets, and similar components, at regular intervals.

5. Handle all substances with care. Keep spill containment supplies readily available to prevent environmental hazards in
the event of a spill. Fuel and oil are flammable and shall be kept away from all ignition sources. A suitable fire extinguisher

shall be kept nearby for fire emergencies.

WARNING

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

I Failure to follow the instructions, procedures, and safety precautions in this manual may increase the risk of accidents and
personal injury.

! Do not attempt to operate the generating set if any unsafe condition is identified.

I If the generating set is unsafe, attach warning notices and disconnect the battery negative (-) lead to preventing the unit
from being started until the unsafe condition is corrected.

I Disconnect the battery negative (-) lead before performing any repairs or cleaning inside the enclosure.

I Install and operate this generating set only in full compliance with relevant national, local, or federal codes, standards, and

other requirements.

2.2. Installation, handling, and towing

Chapters 4 and 12 of this manual cover the procedures for installation, handling and towing of generating sets. These
chapters should be read prior to installing, moving and/or lifting the generating set or towing a mobile generating set. The

following safety precautions shall be observed.:

WARNING
I Make electrical connections in compliance with relevant Electrical Codes, Standards or other requirements. This includes
requirements for grounding and ground/earth faults.

I For stationery generating sets with remote fuel storage systems, make sure such systems are installed in compliance with
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relevant Codes, Standards or other requirements.

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

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

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

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

2.3. Fire and explosion

Fuel and fuel vapors associated with generating sets are flammable and potentially explosive. Careful handling of these
substances can greatly reduce the risk of fire or explosion. Safety dictates that fully charged BC and ABC fire extinguishers

shall be readily available.
Personnel must understand the specific applications of each type and know how to operate them.

WARNING

! Ensure that the generating room is properly ventilated.

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

I Never store flammable liquids near the engine.

! Do not smoke or allow sparks, flames, or other sources of ignition around fuel or batteries.

I Fuel vapors are explosive. Hydrogen gas generated by charging batteries is also explosive.

I Never store flammable liquids near the engine.
! Turn off or disconnect the power to the battery charger before making or breaking connections with the battery.
I To avoid arcing keep grounded conductive objects (such as tools) away from exposed live electrical parts (such as

terminals). Sparks and arcing might ignite fuel or vapor.

5
]
! Do not attempt to operate the generating set with any known leaks in the fuel system. W

! Avoid refilling the fuel tank while the engine is running.

2.4. Mechanical

The generating set is fitted with guards to protect against moving parts. Care must still be taken to protect personnel and

equipment from other mechanical hazards when personnel are working around the unit.

WARNING
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! Do not attempt to operate the generating set with the safety guards removed. While the generating set is running do not

attempt to reach under or around the guards to do maintenance or for any other reason.
I Keep hands, arms, long hair, loose clothing and jewelers away from pulleys, belts and other moving @ W

4

parts.

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

! Keep access doors on enclosures closed and locked when not required to be open if equipped.

! Avoid contact with hot oil, hot coolant, hot exhaust gases, hot surfaces, sharp edges, and sharp 5 7
corners. ??'?? ut&???ﬁ'i

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

! Do not remove the radiator filler cap until the coolant has cooled. After cooling has taken place,

loosen the cap slowly to relieve any excess pressure before removing the cap completely.

2.5. Chemical

Fuels, oils, coolants, lubricants, and battery electrolytes used in this generating set are standard industry substances.

However, these substances can be hazardous to personnel if handled improperly.

WARNING

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

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

! Wear an acid-resistant apron and face shield or goggles when servicing the battery.

I If any electrolyte gets on skin or clothing, flush immediately with large quantities of water.

2.6. Noise

Generating sets which are not fitted with sound-attenuating enclosures may produce noise levels more than 105 dB(A).

Prolonged exposure to noise levels above 85 dB(A) is hazardous to hearing.

iy
WARNING E

Ear protection must be always worn when operating or working around an operating generating set.

2.7. Electrical

Safe and efficient operation of electrical equipment can be achieved only when it is properly installed, operated, and

maintained..
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WARNING

! The generating set must be connected to the load only by trained and qualified electricians who are authorized to do so.
Connections must be made in compliance with relevant Electrical Codes, Standards and other regulations.

! Ensure that the generating set is effectively grounded in accordance with all relevant regulations prior to operation.

! The generating set should be shut down with the battery negative (-) terminal disconnected prior to attempting to connect

or disconnect load connections.

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

! Do not touch electrically energized parts of the generating set and/or interconnecting cables or

conductors with any part of the body or with any non-insulated conductive object.
! Replace the generating set terminal box cover as soon as connection or disconnection of the load cables is complete. Do
not operate the generating set without the cover securely in place.

! Connect the generating set only to loads and/ or electrical systems that are compatible with its

electrical characteristics and that are within its rated capacity.

! Keep all electrical equipment clean and dry. Replace any wiring where the insulation is cracked, cut, grounding
abraded or damaged in any other way. Replace terminals that are worn, discolored or corroded. Keep

terminals clean and tight.

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

2.8 . Exhaust gas protection

Engine exhaust fumes contain substances harmful to human health. Exposure may cause severe coughing, dizziness,

nausea and other symptoms, and may even lead to cancer.

WARNING

! Please equip protective mask and keep away from engine exhaust to avoid inhaling engine exhaust.

2.9. First aid for electric shock

WARNING

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

! If possible, switch the power off. Otherwise, pull the plug or cable away from the victim by its insulation or by using some
other insulted device.

! If this is not possible, stand on any dry insulating material such as dry wood and pull the victim clear of the conductor.

! If the victim is breathing, turn the victim clear of the conductor, preferably using insulated material such as dry wood.

! If victim is breathing, turn the victim into the recovery position described below. If victim is unconscious, perform

resuscitation as required:
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Open the airway
Tilt the victim’s head back and lift the chin upwards.

Remove objects from the mouth or throat (including false teeth, tobacco or chewing gum).

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

Circulation

Check for pulse in the victim’s neck.

If victim is not breathing, but pulse is present:

e Pinch the victim's nose firmly.

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

e Blow slowly into the mouth watching for the chest to rise.

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

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

e Check for pulse after every 10 breaths. When breathing restarts, place the victim into the recovery position described

later in this section.

If victim is not breathing and no pulse can be found:

e Call or telephone for medical help.

e Give two breaths and start chest compression as follows:

e Place heel of hand/2 fingers. Place above ribcage/breastbone junction.
e Place other hand on top and interlock fingers.

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

e Repeat cycle (2 breaths and 15 compressions) until medical helps takes over.
e |f condition improves, confirm pulse and continue with breaths.
e Check for pulse after every 10 breaths.

e when breathing restarts, place the victim into the recovery position described below.

2.10. Recovery position

e Turn the victim onto the side.
e Keep the head tilted with the jaw forward to maintain the open airway.

e Make sure the victim cannot roll forwards or backwards.

e Check for breathing and pulse regularly. If either stop, proceed as above.

WARNING

! Do not give liquids until victim is conscious.
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3. GENERAL DESCRIPTION

3.1. Generating set description and identification

3.1.1 General

A generating set consists of one or more RIC engines used to produce mechanical energy and one or more generators to
convert mechanical energy into electrical energy. The generating set includes all components used to couple the
mechanical prime mover(s) and electrical generator(s) (e.g., couplings, gearboxes) and, where applicable, any
load-bearing and mounting components.

NOTE: A generator supplied ready for installation, which can only operate once mounted onto a transport carrier (e.g., an

agricultural or forestry tractor), shall be considered a generating set.

3.1.2 Modes of operation

The operating mode of the generating set can affect certain important performance characteristics (e.g., its economic
performance and operational reliability, maintenance and repair intervals) and shall be considered by the customer when
agreeing on requirements with the manufacturer.

a) Continuous operation at constant load

Continuous operation at constant load is defined as generating set operation with no time limitation, subject to maintenance
intervals, in which the applied electrical load remains constant.

Example:

Supplying base load for a combined heat and power (CHP) plant.

b) Continuous operation at varying load

Continuous operation at varying load is defined as generating set operation with no time limitation, subject to maintenance
intervals, in which the applied electrical load is variable.

Example:

Supplying electrical power where no utility supply is available or the utility supply is unreliable.

c) Limited time operation at constant load

Limited-time operation at constant load is defined as generating set operation within defined time limits, in which the applied
electrical load is constant

Example:

Peak shaving load management is defined as an operating mode in which a generating set running in parallel with a utility
supply carries a constant load during peak consumption periods.

d) Limited time operation at varying load

Limited-time operation at varying load is defined as generating set operation within defined time limits, in which the applied
electrical load is variable.

Example:

Supplying backup power for a building’s electrical supply in the event of utility supply failure.
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3.1.3 Standard reference conditions:
To determine the rated power output of the generating set, the following standard reference conditions shall be used:

- air ambient temperature:25C;

- total barometric pressure:100kPa;

- relative humidity: 30%
If ambient temperature and altitude over standard conditions, the power could be derated, the detailed model need to be
confirmed with Aksa application engineer, also radiator, Electric part also need to be considered for specific environmental
applications;
If humidity is over 90% standard conditions, the power doesn’t need derate, but space heaters should be added to promote

long life and trouble-free operation.

3.1.4 Gen-set power rating definitions:

. Continuous power

According to 1ISO8528-1-2018 ‘COP’, as below:

Continuous power is defined as being the maximum power which the generating set can deliver continuously while
supplying a constant electrical load when operated for an unlimited number of hours per year under the agreed operating
conditions with the maintenance intervals and procedures being carried out as prescribed by the manufacturer;

. Prime power

According to 1SO8528-1-2018 ‘PRP’, as below:

Prime power is defined as being the maximum power which a generating set can deliver continuously while supplying a
variable electrical load when operated for an unlimited number of hours per year under the agreed operating conditions with
the maintenance intervals and procedures being carried out as prescribed by the manufacturer.

The permissible average power output, Ppp. Over 24 h of operation shall not exceed 70 % of the PRP unless otherwise
agreed by the RIC engine manufacturer.

It can be necessary to provide additional electrical power for transient load conditions and suddenly applied load. This
additional power is usually 10% of the rated power of the generating set.

Unless otherwise stated, and considering the site operating conditions (refer to the manufacturer data sheet), a 10%
overload of power is permitted for a period of one hour with or without interruptions, within 12 hours of operation.

. Standby power

According to 1ISO8528-1-2018 ‘ESP’, as below:

Emergency standby power is defined as the maximum power available during a variable electrical power sequence, under
the stated operating conditions, for which a generating set is capable of delivering in the event of a utility power outage or
under test conditions for up to 200h of operation per year with the maintenance intervals and procedures being carried out
as prescribed by the manufacturers.

The permissible average power output, Ppp, over 24 h of operation shall not exceed 70% of the ESP unless otherwise
agreed by the RIC engine manufacturer.

. Data center power

According to 1ISO8528-1-2018 ‘DCP’, as below:
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Data center power is defined as being the maximum power which a generating set can deliver while supplying a variable or
continuous electrical load and during unlimited run hours. Depending on the sites to supply and the availability of reliable
utility, the generating set manufacturer is responsible for defining what power level he can supply to fulfil that requirement
including hardware or software or maintenance plan adaptation.

Note The engine driven alternating current generating set is a reliable source of power for the data center and it can be also

used to back up a reliable utility. Prolonged operation at load in parallel with a utility is not permitted.
! For more detailed information, please follow 1SO8528-1

According to their application, the sets are further divided into:

- Set for use on land

- Set for use at sea

The sets for use on land can be either:

- Stationary sets (fixed installation), or

- Mobile sets (mobile installation)

These two types of sets are available in a vast range of versions for every operating requirement with the main ones being:
- Manual control generating sets

- Automatic control generating sets

The standard stationery generating set comprises:

- Diesel engine

- Synchronous generator

- Coupling

- Metal sub-base with vibration isolators

- Starter batteries

- Fuel tank within the bedplate

- Instrument panel

- Exhaust gas silencer.

The normal temperature range for the operation of this gen-set is-15°C—50°C. If the temperature drops below -5C, a
heater may be required to aid start.

This Aksa Generating Set has been designed as a complete package to provide superior performance and reliability.
Figure 3. 1 shows a typical generating set with major components labeled. However, each set will be slightly different due
to the size and configuration of the major components. This section briefly describes the parts of the generating set. Further
information is provided in later sections of this manual.

Each generating set is provided with a Rating Label (Figure 1.1) generally fixed to the base frame. This label contains the
information needed to identify the generating set and its operating characteristics. This information includes the model
number, serial number, output characteristics such as voltage and frequency, output rating in kVA and kW, product date
and weight.

The model and serial numbers uniquely identify with the generating set and are needed when ordering spare parts or
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obtaining service or warranty work for the set. Generating sets are built for continuous operating at sites where no electricity

is available (some models are excepted) or as stand-by in case of interruption of the main utility power.

3.2. Generating set main parts

Figure 3.1. Typical generating set configuration

No Description
1 Aksa generating set rating label
2 Diesel engine
3 Air filter
4 Battery
5 Battery charging alternator
6 Radiator
7 Alternator
8 Terminal box
9 Base frame
Fuel tank (integrated into the base
10 frame, if have)
11 Vibration isolators
12 Control Panel

Table 3.1
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3.3. Diesel engine

The diesel engine driving the generating set (Item 2 of Table 3.1) is selected for its reliability, as it has been specifically
designed for generator set duty.

It is a heavy-duty industrial engine with a four-stroke compression ignition system.

The engine is fitted with all accessories required to deliver a reliable power supply. These accessories include, among
others, a cartridge-type dry air filter (ltem 3 of Table 3.1) and either a mechanical or electronic engine speed governor. The
engine cylinder block is of one-piece cast iron construction, with vertical cylinders, inline overhead valves, and an in-block
camshaft or V-type configuration depending on the model variant.

The thermally loaded flame plate is effectively cooled. The crankshaft is forged as a single piece from high-tensile steel.
Lubrication: Forced lubrication by gear pump, special paper cartridge-type filters. Lubricant cooling via heat exchanger is

fitted on most variants.
3.4. Engine electrical system

The engine electrical system is 12 or 24 V DC, negative ground/earth. This system includes an electric engine starter, the
battery (Item 4 of Table 3.1), and the battery-charging alternator (Item 5 of Table 3.1). One battery is fitted for the 12-volt
electrical system. Two or more lead-acid batteries are fitted for the 24-volt system. Other battery types may be fitted if

specified.
3.5. Cooling system

The engine cooling system is water-cooled. The water-cooled system consists of a radiator (Item 6 of Table 3.1), a pusher

fan, and a thermostat. The alternator is fitted with an integral internal fan for cooling its components.
3.6. Synchronous alternator

This is a horizontal-shaft, three-phase synchronous alternator fitted with rolling bearings. It is self-ventilated, featuring a
stator core made of low-loss silicon steel and electrolytic copper windings with Class H insulation.

Electrical power output is normally supplied by a screen-protected, drip-proof, self-exciting, self-regulating, brushless
alternator (Item 7 of Table 3.1), which is fine-tuned to match the performance of this generating set. A sheet steel terminal
box (Item 8 of Table 3.1) is mounted on top of the alternator.

The standard voltage unbalance capability is 1%. However, the value shall be reduced to 0.5% when the generator is

required to operate in parallel (synchronous operation).
3.7. Coupling

The engine and alternator are rigidly coupled by a standard flexible disc. If double bearing alternators are used, a special

flexible coupling is used in place of a flexible di
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3.8. Fuel tank and base frame

The engine and alternator are coupled together and mounted on a heavy-duty steel base frame (ltem 9 of Table 3.1). This
base frame incorporates a fuel tank (Item 10 of Table 3.1) of defined capacity. The tank is fitted with a filler cap and fuel
level gauge and is connected via flexible joints to the supply piping and overflow piping that collects fuel from the injector

drain. For high-power generating sets, the fuel tank is separate from the generating set.
3.9. Vibration isolation

The generating set is fitted with vibration isolators (Item 11 of Table 3.1), which are designed to reduce transmission of
engine vibration to the foundation on which the generating set is mounted. These isolators are fitted between the engine /

alternator feet and the base frame. For high-power generating sets, special vibration isolators may be used.
3.10. Silencer and exhaust system

Exhaust gases are discharged into the atmosphere through a silencer. Exhaust outlets shall be routed as high as possible
to prevent fumes from re-entering the engine via the charge air intake and contaminating the radiator fins.

It is important to note that turbocharger nozzles must always remain free of stress. A stainless-steel exhaust compensator
is supplied with the generating set. Exhaust lines from different engines shall not be combined into a common stack; each
line shall be routed separately through individual ducts and enclosed within its own chimney.

Suitable material is carbon steel sheets, with a recommended design temperature of 550°C. Permanent rainwater drainage
provisions shall be fitted to prevent water ingress into the silencer or engine. Each generating set is equipped with an
exhaust muffler. For sound-attenuated units, the silencer is pre-installed inside the unit prior to shipment. For open-type
units, the silencer is shipped separately and shall be mounted onto the generating set during on-site installation. The
silencer and exhaust systems significantly reduce engine noise emissions and route exhaust gases to safe discharge
points.

The exhaust silencer comprises a carbon steel receiver housing, incorporating a sound attenuator and wave de-phasing
system constructed from perforated steel sheet and dense rock wool. It is asbestos-free. The exhaust silencer is available
in two attenuation configurations: industrial-grade attenuation and residential-grade attenuation. Consult the manufacturer

about any special custom variants.
3.11. Control system

One of several control systems and panels (Item 12 of Table 3.1) may be fitted to control the operation and output of the
generating set and protect it against potential malfunctions. Section 15 of this manual provides detailed information on

these systems and assists with identification of the control system fitted to the generating set.
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4.INSTALLATION, HANDLING AND STORAGE

4.1. General

Once the size of the generating set and any associated control systems and switchgear have been established, installation
plans can be prepared. This section outlines the key factors required for the effective and safe installation of the generating

set.
4.2. Canopies

Installation and handling are simplified when the generating set is fitted with a canopy. The canopy also provides

environmental protection and prevents unauthorized access to the unit.
4.3. Moving the generating set

The generating set base frame is specifically designed to facilitate movement of the set. Improper handling may cause
serious damage to components.

When using a forklift, the generating set may be lifted or carefully pushed or pulled via the base frame directly with the forks.
Attention: When pushing the unit with a forklift, wooden packers must be placed between the forklift and the base frame to
distribute the load and avoid damage. Installation and handling are simplified when the generating set is fitted with a canopy.

The canopy also provides environmental protection and prevents unauthorized access to the unit.

+H 3
w)| L .
Figure 4.1. Using a forklift to transport the generator set
Suggested
Suggested fork tooth size
No Unit weight Suggested forklift fork tooth spacing
L/mm W/mm H/mm D/mm
1 0-3000KG 3T >1200 <129 <55 0~815
2 3001-7000KG 7T >1200 <170 <65 0~1540

Table 4.1

When using a crane to lift the unit, the following precautions should be taken:
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Figure 4.2. Lifting generating set by using a winch

WARNING

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

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

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

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

I Please confirm the content of the lifting label before lifting, if there are any questions please contact the manufacturer.

4.4, Location

To start consideration of the possible layouts on a site, the following criteria must first be determined:

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

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

-The access into the building, initially for the delivery and installation of the equipment, and afterwards for servicing and
maintenance of the equipment.

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

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

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

-Clearance around the generating set for cooling and service access: at least 1 meter around the set and at least 2m
headroom above the set.

-Access to move the entire generating set into the room. Air inlets and outlet vents can often be made removable to provide
an access point. Access to unauthorized personnel should be limited.

-If it is necessary to locate the generating set outside of the building, the generating set should be enclosed in a canopy. A

canopy is also useful for temporary installations inside or outside of the building.
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4.5. Base and foundation

Note: Special foundations are unnecessary. The level and sufficiently strong concrete floor are adequate. The responsibility
for the foundation (including seismic considerations) should be placed with a civil or structural engineer specializing in this
type of work.

Major functions of a foundation are to:

Support the total weight of the generating set. Considering the vibration by the generating set, it should be isolated from
surrounding structures.

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

-The plant’s operating temperatures.

-The overall dimensions of the proposed foundation mass.

-The mounting and fixing arrangements of the generator bedframe.

Concrete foundations:

The foundation will require at least seven days between pouring the concrete and mounting the generating set to cure. It is
also essential that the foundation be level, preferably within =0.5°of any horizontal plane and should rest on undisturbed
soil.

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

_ k

Tdxwxl

t=thickness of foundation in m

t

k=net weight of the set in (kg)

d=density of concrete (take 2403kg/m?)

w=width of foundation in (m)

I=length of foundation in (m)

The foundation strength may still vary depending on the safe bearing capacity of supporting materials and the soil bearing
load of the installation site. Therefore, reinforced gauge steel wire mesh, reinforcing bars, or some equivalent may be

required.

Vibration isolation

Each generating set is constructed as a single module, with the engine and alternator coupled together via a coupling
chamber. This chamber uses resilient mountings to form an assembly of high strength and rigidity. This ensures precise
alignment between the engine and alternator while damping engine vibration. This eliminates the requirement for heavy
concrete foundations that would normally be used to absorb engine vibrations; consequently, the generator only requires a
level concrete floor capable of supporting the distributed weight of the unit.

Foundation

A reinforced concrete pad provides rigid support to prevent structural deflection and vibration. Typically, the foundation shall
extend 400 mm beyond the overall width and length of the generating set. The ground or floor beneath the foundation must

be properly prepared and structurally rated to support the total weight of both the concrete pad and the generating set. If the
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generating set is installed on an elevated floor, the building structure shall be capable of sustaining the weight of the
generating set, fuel storage system and all associated accessories.

In locations prone to floor moisture accumulation, such as boiler rooms, the concrete pad shall be raised 150 mm to 200
mm above the finished floor level. This arrangement ensures a dry working and mounting base for the generating set during
connection, operation and maintenance. It also minimizes corrosion of the unit base frame.

Leveling

An inadequate foundation may induce excessive generating set vibration.
4.6. Room design guidance notes

4.6.1. Room size allowance
The dimensions as indicated in Figure 4.6 A & B allow for good maintenance/escape access around the generator. Ideally,

a minimum distance of 1 meter should be allowed from any wall, tank or panel within the room.

4.6.2. Inlet and outlet attenuators with weather louvers

The inlet and outlet attenuators should be installed within a frame. The attenuators should be fitted with weather louvers
with a minimum of 50% free area, good airflow profile, and afford low restriction airflow access.

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

oil-resistant flexible connection.

4.6.3. Combustion air inlet

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

can increase the possibility of dirt leaking through the ductwork and into the engine inlet.

4.6.4. Exhaust systems

The exhaust systems shown on the layout drawings are supported by the ceiling. Should the building construction be such
that the roof supports are unable to support the exhaust system, a floor standing steel exhaust stand will be needed.
Exhaust pipes should terminate at least 2.3m above floor level to make it reasonably safe for anyone passing or
accidentally touching.

It is recommended that stainless steel bellows be fitted to the engine exhaust manifold followed by rigid pipe work to the
silencer.

It is good installation practice for the exhaust system within the generator room to be insulated with a minimum of 50 mm.
Of high-density, high-temperature mineral insulation covered by aluminum over clad. This reduced the possibility of

operator bum injury and reduced the heat being transferred to the operating generator room.
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4.6.5. Cooling and ventilation

The engine, alternator, and exhaust pipes radiate heat which may result in temperatures high enough to adversely affect
the performance of the generating set. It is therefore important that adequate ventilation is provided to keep the engine and
alternator cool. Proper air flow, as shown in Figure 4.5., requires that the air comes in at the alternator end of the set,
passes over the engine, through the radiator, and out of the room via a flexible outside, the fan will tend to draw the hot air

around and back through the radiator reducing the cooling effectiveness.

1]

\|

Figure 4.3. Directing the air thrown from the radiator with deviating wings.
Sharp corners on the radiator hot air outlet channel or its chimney must be avoided. Some rearrangements to turn thrown

air should be made. (Figure 4.3. and Figure 4.4.).

Figure 4.4. Weak ventilation

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

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

the engine.
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Figure 4.5. Air ventilation

4.6.6. Cable systems

The layout drawing assumes that the changeover switchgear is external to the generator room and located in the power
distribution room. Specific project requirements can affect this layout.

The power output cables from the generator output breaker to the distribution panel must be a flexible type. The flexible
power cables as installed should be laid up in trefoil, placed on support trays/ladder rack in the trench with the
recommended inter-spacing, and segregated from the system control cables.

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

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

4.6.7. Change — over panels

Should the change-over panel within the generator room.

For change-over cubicles rated up to 400 Amp, rating the wall mounting panel of a maximum depth 350mm can be
mounted directly above the cable trench in the side. For change-over cubicles from 800 Amp and above a floor standing

panel is used which needs additionally allocated space. A minimum of 800mm for rear access should be allowed.

4.6.8. Doors
Doors should always open outwards. Make any necessary allowance for the generator to be moved into the room by using

double doors at the attenuator space.

4.6.9. Inlet and outlet louvers

The inlet and outlet weather louvers should be installed within a frame with a minimum 50% free area, good airflow profile,
and low restriction airflow access.

The weather louvers should have bird/vermin mesh screens fitted on the inside but must not impede the free flow of cooling
and aspiration air.

The outlet weather louver should be connected to the radiator ducting flange with a heat- and oil-resistant flexible

connection.
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Figure 4.6. Generating set room

4.7. Bellows

The purpose of a flexible connection is to allow for engine displacement, to allow for thermal expansion of the system, to
facilitate alignment of the engine with the pipes (exhaust. cooler) and prevent vibration transmission.

Some bellows with long bolts have same function, but the long bolts are used for adjusting bellows length and easy
connection. For some generator sets, we need to disassemble radiator or silencer system for shipment, but please make

sure all the long bolts must be removed from generator sets after mounted in site.
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Figure 4.7. Bellowes

& After the gen-set is installed in site, please make sure user must remove all long adjustment bolts of bellows before

starting the gen-set.
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5. FUEL SYSTEM

5.1. General

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

1. The sub-base fuel tank is located under the generating set.

2. An intermediate daily service tank located within the plant room or generator enclosure which will be automatically

refilled from a bulk storage tank.

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

base upon which the generator is mounted.

It is very important that the fuel oil purchased for use in any engine be as clean and water-free as possible. Dirt in the fuel

can clog injector outlets and ruin the finely machined precision parts in the fuel injection system. Water in the fuel will

accelerate corrosion of these parts.

5.2. Diesel fuel recommendations

The following fuel oil specification is typical

Diesel fuel recommended physical properties specifications.

Viscosity (ASTM D445)

1.3 to 5.8 centistoke (1.3 to 5.8mm?/s ) at40°C (1048F)

Cetane Number (ASTM
D613)

40 Minimum above 0°C (32°F) 45 Minimum above 0°C (32°F )

Sulphur Content
(ASTM D129 or 1552)

Not to exceed 0.5 mass percent

Water and Sediment

(ASTM D1796)

Not to exceed 0.05 volume percent

Density
(ASTM D287)

42 to 30 API GRAVITY AT 60°F' (0.816 to 0.876g/cc at 15C)

Cloud Point
(ASTM D287)

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

is expected to operate

Ash (ASTM D482)

Not to exceed 0.02 mass percent (0.05 mass percent with

lubricating oil blending)

Acid Number
(ASTM D664)

Not to exceed 0.1 Mg KOH per 100 ML

Lubricity

3100 grams or greater

Table 5.1.
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Diesel fuel property definition

Ash — Mineral residue in fuel. High ash content leads to excessive oxide build-up in the cylinder and/or injector. Cetane
Number — Ignitability of fuel. The lower the cetane number is, the harder it is to start and run the engine. Low centane fuels
ignite later and burn slower. This could lead to explosive detonation by having excessive fuel in the chamber at the time of
ignition. In cold water or with prolonged low loads, a higher cetane number is desirable.

Cloud and pour points — The pore point is the temperature at which the fuel will not flow. The cloud point is the
temperature at which the wax crystals separate from the fuel.

The pour point should be at least 6°C (10°T" ) below the ambient temperature to allow the fuel to move through the lines. The
cloud point must be no more than 6°C (10°F ) above the pour point so the wax crystals will not settle out of the fuel and plug
the filtration system.

Sulfur — The amount of sulfur residue in the fuel. The sulfur combines with the moisture formed during combustion to form
sulfuric acid.

Viscosity — Influences the size of the atomized droplets during injection. Improper viscosity can lead to detonation, power

loss, and excessive smoke. Fuels that meet the requirements of ASTM or 2.0 diesel fuels are satisfactory with fuel systems.
5.3. Base fuel tank

Up to 1000 kVA generating sets can be supplied with or without base fuel tanks. The room height allows for this feature.
Recommended room layout drawings incorporate base fuel tanks on the generators.
This provides a self-contained installation without the addition of external fuel lines, trenches, or fuel transfer pumps.

Generators with base tanks are delivered fully connected and ready to run.
5.4. Bulk storage tanks

The purpose of the fuel-supply system is to store an adequate quantity of fuel to suit the application for which the system is
intended. The bulk storage tanks should be sized accordingly.

The filling of the tanks will be by means of a fill connection housed in a suitable, lockable, cabinet located to permit easy
access by delivery tanker. This cabinet may also house a contents gauge and an overfill alarm connected to the float switch

inserted into a manhole on the tank.
5.5. Without intermediate fuel tank (Figure.5.1.)

The simplest arrangement would be to supply the engine directly from the bulk storage tank and return the injector directly
to this tank. A typical arrangement for this is shown in Figure.5.1. The principle limitations of this method are: In order to
gravity feed the engine, the outlet from the bulk storage tank must be a minimum of 600 mm above the generator plinth
level; The pressure drop of the spill return pipe work must not exceed that detailed in the Engine Data sheet; The supply
pipe work from the bulk storage tank to the engine must be sized to allow the total volume of fuel required by the engine to

flow under gravity.
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Figure 5.1. Without Intermediate Fuel Tank
5.6. With intermediate fuel tank (Figure.5.2.)

Where it is not possible to supply the engine directly from the bulk tank due to site constraints, an intermediate tank can be
located within the plant room/generator enclosure which supplies fuel directly to the engine.

This type of system can be further enhanced by the addition of the following optional items of equipment:

1. An automatic duplex fuel transfer pump and primary filter system arranged to start the standby pump should the duty
pump fail. The transfer pump(s) must be sized to cater for the total fuel required by the engine, i.e. fuel consumed and the
spill return volumes (Figure.5.2.)

2. A fusible link operated dead weight drop valve designed to cut off the supply of fuel to the intermediate tank and to
transmit a signal in the vent of fire;

3. A fusible, link operated, dump valve arranged to dump the contents of local tank back into the bulk tank in the event of a
fire within the generator enclosure.

The connection details for these additional items of equipment are indicated. See Figure. 5.2.
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Figure. 5.2. With Intermediate Fuel Tank

5.7. Daily service fuel tank

Separate daily service tanks can be provided based on customer requirements it would also include a transfer system
arranged to automatically feed from the bulk storage tank electric motor driven pump(s) operating from signals from a level
sensing float switch. Fuel tanks should not be made from galvanized iron as diesel fuel oil reacts against zinc.

A vent pipe should be extended to the highest point of the fuel system installation. The diameter of the pipe should at least

match that of the fill connection. Provision should be made to prevent the ingress of dirt. The overflow from the daily service
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intermediate tank can be:

1. Piped directly back to the bulk storage tank;

2. Piped into the bund of the intermediate tank with a bund level alarm system arranged to cut off the fuel transfer pump
system upon detection of spillage.

3. Piped to overflow into the bunded area. The feed connection on the tank should not be lower than 600 mm above the
level on which the engine sits to maintain gravity feed to the engine. When the intermediate tank is located at a lower level
than the bulk storage tank, it is essential that a solenoid valve be incorporated into the transfer line. All final connections to

the engine should be in flexible hose to restrict vibration transmission through the pipe.
5.8. Determining pipe sizes

Minimum pipe sizes are determined by the size of the inlet to the fuel transfer pump. The pipe inner diameter (ID) must be
at least as large as the transfer pump inlet. If the pipe must carry the fuel over long distances, the pipe size must be
increased. An auxiliary transfer pump at the tank outlet may also be needed to avoid high suction pressure within the piping.
In all cases, excessive fuel line suction pressures must be avoided. At high suction pressures, the fuel will vaporize in the
piping and the fuel supply to the engine will be decreased. When sizing piping, always remember to account for pressure
drop across filters, fittings, and restriction valves. A flex connector must be added to isolate the engine vibration from the
fuel piping. If this vibration is not isolated, the piping could rupture and leak. The flexible connector must be as close to the
engine transfer pumps as possible. Any expanse of exposed piping must be properly supported to prevent piping ruptures.
Use pipe hangers to isolate vibration from the system. Exposed fuel piping must never run near heating pipes, furnaces,
electrical wiring, or exhaust manifolds. The area around the pipe is warm, the fuel lines should be insulated to prevent the
fuel and piping from picking up any excess heat. All pipes should be inspected for leaks and general condition including
cleanliness before installation. Back flush all lines to the tank before start-up to avoid pulling excess dirt into the engine and
fuel piping system. After installation, the air should be bled from the fuel system. A hand valve should be included at some
high point in the system to allow air removal.

Use plugged tees, not elbows, to make piping bends. This will allow for cleaning by removing the plugs and flushing out the
lines. All threaded pipe fittings must be sealed with suitable paste.

Caution: Do not use tape to seal fuel line fittings. Pieces of tape could shear off and jam in the pump or injectors.
5.9. Fuel return lines

Fuel return lines take the hot excess fuel not used in the engine cycle away from the injectors and back to either the fuel
storage tank or the day tank. The heat from the excess fuel is dissipated in the tank.

Caution: Never run a fuel return line directly back to the engine fuel supply lines. The fuel will overheat and break down.
The fuel return lines should always enter the storage or day tank above the highest fuel level expected. The fuel return line

should never be less than one pipe size smaller than the fuel supply line.

WARNING

! The fuel must be clean and must not contain any water.
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! Do not use galvanized pipe for fuel pipe.

I When the engine stops, there should not be any gravitational free flow in the fuel pipes towards the direction of the engine.
I The fuel temperature is a critical factor for appropriate working conditions of the engine. Normally, fuel temperatures
above 71°C, due to expansion of the fuel, will decrease the engine output power. Please check engine datasheet for fuel
temperature requirements of every engine.

I In fuel system lines, using the water filter separators will prevent the injectors and fuel pumps and it is also useful for

healthy working of the engine.
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Figure 5.3. Typical fuel installation using a base tank fed from a bulk tank
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. Fill cabinet with overfill alarm and gauge
. Tank fills line

. Vent line

. Contents gauge

. Bulk storage tank

. Sludge drain

. Bund tank

. Outlet valve
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. Supply line to day tank

10. Electric fuel transfer pump

11. Electrical fuel shut off valve
12. Optional band

13. Day tank incorporated in base frame
14. Float Control switches

15. Manuel fill and vent

16. Level gauge

17. Drain

18. Leakage alarm unit (optional)
19. Fuel filter

20. Engine fuel pump
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Figure 5.4. Suggested Installation for Bulk and Set Tanks

40-800 6 0.9 6 1”
800-1500 6 0.9 6 11/2”
1500-2200 6 0.9 6 2’

Table 5.2. Recommendations for fuel piping
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6. COOLANT TREATMENT

6.1. General

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

An anti-freeze solution is also required to prevent freezing of the cold weather.
6.2. Engine coolant

The coolant should be clean and free from any corrosive chemicals such as chlorides, sulphates, or acids. It should be kept
slightly alkaline with a pH value ranging from 8.5 to 10.5 generally, any water that is suitable for drinking can be used, with
treatment, as described below.

Protection against corrosion

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

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

Procedure for treating coolant

1. Add the required amount of water to mixing container and dissolve in the required quantity of DCA.

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

3. Add the coolant to the cooling system.

Cold weather protection

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

A 50% antifreeze / 50% water mixture is recommended because DCA4 concentrations are dependent upon the presence of
antifreeze. The dosage of DCA4 must be increased to higher concentration if antifreeze is not added to the coolant.

Low-silicate antifreeze is recommended.
6.3. Engine warming

There are thermostatically controlled water jacket heaters operating from the main supply. They are fitted into the cooling
system. And they maintain the temperature of the coolant in cold weather.
A heater alone, fitted in the radiator, will not be adequate for starting or preventing freezing, so an antifreeze mixture should

be used.
WARNING

I The valves on the heater in/out pipe must be turned on all the time to avoid dry burning, after installation it has to be

checked. Only it can be turned off during maintenance or replacement.
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7. EXHAUST SYSTEM

7.1. Sizing

An exhaust system should be designed to dispel the exhaust gases to atmosphere at the nearest convenient point in an
installation. The length of the run and the number of changes in direction should be kept to a minimum.

The calculation of the effect on the back pressure is based upon the restriction through the straight lengths of pipe, the
bends, and the silencers. The smaller the bore of the pipe is, the greater its length is, and the more times it changes its
direction it all increases the resistance to flow.

The back pressure must meet engines limit data! Take an estimate of the size of the pipe by starting with the bore of the

exhaust flange off the manifold and increasing the size by 1” for each 20 ft length or 3 x 90 bends.
7.2. Routing

Once the final size and route of the pipe work and the silencer have been established, the exhaust route can be determined
if the following factors are taken into consideration:

A flexible bellows unit must be fitted on the engine connection to allow the engine to move on its mountings; If the silencer is
to be located within the plant room, due to its physical size and weight, it needs to be supported from the floor;

It may be necessary to install expansion joints at each change of direction to compensate for the thermal growth in the pipe
during operation;

The inner radius of a 90° bend should be 3 times the diameter of the pipe See Figure. 7.1.

Figure 7.1. Exhaust bend and radius

The primary silencer should be mounted as close as possible to the engine;

The termination point should not be directed at combustible materials/structures, into hazardous atmospheres containing
flammable vapors, where there is a danger that the gases will re-enter the plant room through the inlet air vent, or into any
opening that leads to another building in the vicinity.

All rigid pipe work should be installed in such a manner that the engine's exhaust outlet is not stressed. Pipes should be
routed so that they are supported by fixtures to the building fabric or by existing structural steelwork where such methods

are acceptable;
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Figure 7.2. Exhaust system
WARNING
I The silencer which needs to be mounted at site (such as container or canopy type gen-sets) must be checked about
sealing performance of all flanges by professional engineers, to ensure that the exhaust system does not leak smoke and

water. If there are any questions, please contact manufacturer.

8. LUBRICATING OIL

The oil system of diesel engines is one of the most important elements of the engine. Proper engine maintenance (this
subject includes oil change periods, filter change periods, paying attention about selecting the true type of oil) significantly

prolongs the life cost of the engine.
8.1. Oil performance properties

The American Petroleum Institute (API) the American Society for Testing and Materials (ASTM) and Society of Automotive

Engineers (SAE) has developed and preserved a system to classify the lubrication oils for their performance categories.
8.2. Lubrication recommendations for engine

Aksa recommends that high-quality multi-grade SAE 15W/40 high service engine oil in diesel engines are used. At ambient
temperatures above -15°C is 15W40.

The minimum API oil quality levels recommended for use is CH / Cl-4, CH or Cl-4 can be used in areas where CF4 oil is not
yet available, but the oil interval must be reduced API CA, CB, CC, CD, CE, CG4 categories not recommended, do not

use.
8.3. Lubricating oil replacement

Normally lubricating oil changes according to maintained chat, but for new engines or overhauled engines, lubricating oil

including oil filter needs to be changed after running 50 hours.
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9. ELECTRIC STARTING SYSTEMS

Electric starting systems are generally used on all gen-sets. The power source for electric starting systems is a 12 or 24
VDC battery system. The starting voltage is determined by engine size with 24 VDC being used for larger engines to reduce

starting current and, hence, the cable size. Control of starting is performed via a start solenoid which is controlled by the

gen-set control system.

9.1. Battery systems

Batteries are of two types - lead acid and NiCad. Lead acid batteries are generally used, being the least expensive. NiCad

batteries are used where longer life, etc., is required.

When preparing to start the gen-set, place the battery onto battery support located on the base frame. Next, connect the

battery cable to the battery. First connect positive pole, then connect the negative pole. When removing the battery, always

remove the negative battery cable first.

9.2. Maintenance batteries

WARNING

! Do not smoke or allow sparks, flame or other sources of ignition around batteries Hydrogen gas generated by charging

batteries is explosive.

! Wear an acid-resistant apron and face shield or goggles when servicing the batter. If electrolyte is spilled on skin or

clothing, flush immediately with large quantities of water.

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

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

! Always ensure the battery charging is carried out in a well-ventilated area.

! The starting batteries should be located as close as possible to the generating set while still being accessible for servicing.

This will prevent electrical losses.
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9.3. Battery maintenance

e Keep the top of the battery and its terminals clean.

e Cover the battery terminals and their connections with vaseline.

e Tighten the terminals until they do not move freely. Do not overtighten.

e Check the electrolyte level periodically. It should be 10mm above the plates.

e Periodically check for any abrasions on the alternator belt and check the tension. Compare the belt tension to the
producer’s recommendations and adjust if required.

e Periodically check to make sure that the battery is charged.

9.4. Maintenance free batteries

Ensure that all battery connections are correct and batteries are always charged.
9.5. Starting aids

It is customary to keep coolant temperatures at or above 40°C in order to promote quick staring on an emergency
generating plant. Thermostatically controlled immersion heaters, deriving their supply from the primary source of power, are

fitted into the engine cooling system to provide this heating.

10. ELECTRICAL CONNECTION

Only fully qualified and experienced electrical technicians should carry out electrical installation, service, and repair work.

WARNING

! Make electrical connections in compliance with all relevant Electrical Codes, Standards, or other requirements.
10.1. Cabling

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

The cable must be suitable for the output voltage of the generating set and the rated current of the set. In determining the
size, allowances should be made for ambient temperature, method of installation, proximity of other cables. etc.

All connections should be carefully checked for integrity. The current carrying capacity of power cables are given in last
section Technical Information table and the cable cross sections which must be used according to the generating set power
are given in last section table. On the other hand, there is one more important point to consider while selecting cable cross
sections. If the distance between load and generator is too long, the voltage drops on the load side may be too high at the

transient current duration. The voltage drops across a cable can be determined as follows:
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V3 xLx|x (R Cos¢ + Sing)

1000

e = Voltage drops (V)
| = Rated current (A)
L = Length of conductors (m)
R = Resistance (Q/km to VDE 0102)
X = Reactance (Q/km to VDE 0102)

10.2. Protection

The cables connecting the generating set with the distribution system are protected by means of a circuit breaker to

automatically disconnect the set in case of overload or short circuit.

10.3. Loading

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

factors are met.

10.4. Power factor

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

equipment should be switched off.

Cable Section Soil 25 C atAir 40°C at Air
mm2 Multiple Core Multiple Core Multiple Core Multiple Core HOO7RN-F
25 36 25 22 25 21
4 46 34 30 33 28
6 58 44 38 42 36
10 77 60 53 57 50
16 100 80 71 76 67
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25 130 105 94 101 88
35 155 130 114 123 110
50 185 160 138 155 138
70 230 200 176 191 170
95 275 245 212 288 205
120 315 285 248 267 245
150 355 325 283 305 271
185 400 370 322 347 310
240 465 435 380

Table 10.1. Current carrying capacity of power cables (PVC —isolated YVV, NYY, 0.6/1 kV, VDE and TSE norms)
10.5. Grounding/Earthing requirements

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

have at least full load carrying capacity and meet applicable regulations.
10.6. Insulation test

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

A 500V megger or similar instrument should be used.

Disconnect any grounding conductors connected between neutral and earth and meg an output terminal to earth.

11. ACOUSTIC SILENCING

Controlling the amount of noise output by a generating set is becoming very important in most installations. There are a

variety of components available to control the noise level.

WARNING

I Ear protection must be worn when operating or working around an operating generating set.
11.1. Exhaust silencers

As discussed in Section 3.9. The exhaust silencer will decrease sound level from the engine.
11.2. Canopies

Section 4.2. Discusses sound attenuating canopies that lower the noise level of the entire generating set.
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11.3. Other sound attenuation

For installation in buildings, there are other types of equipment such as acoustic louvers, splitter vents, and fan silencers as

well as sound absorbing wall coverings that can be used to reduce the noise levels of generating sets.

12. TOWING (MOBILE GENERATING SETS)

12.1. Preparing to tow

Inspect all components of the coupling equipment on the towing vehicle and the generating set for defects such as
excessive wear, corrosion, cracks, and bent metal or loose bolts.
Inspect types for condition and proper inflation. Check that all taillights, if equipped, are operating properly and that all

reflectors are clean and functional.
12.2. Towing

Whenever towing a mobile generating set, remember that maneuverability and stopping distance will be affected by the e

trailer.

WARNING

I When mobile generating set, observe all codes, Standards or other regulations and traffic laws. These include those
regulations specifying required equipment and maximum and minimum speeds.

! Do not permit riding on the mobile generating set.

! Do not permit personnel to stand or ride on the drawbar or to stand or walk between the generating set and towing vehicle.
! Avoid gradients and avoid potholes, rocks or other obstructions and soft or unstable terrain.

! Ensure the area behind and under the mobile set is clear before reversing.
12.3. Parking

Park the gen-set on a dry level and horizontal area that can support its weight. If it must be located on a slope, park it
across the grade so that it does not tend to roll downhill. Do not park the set on grades exceeding 10 degrees. Please

confirm with manufacturer if the slope gradient is more than 10 degrees.

13. STORAGE

Long-term storage can have detrimental effects on both the engine and alternator. These effects can be minimized by

properly preparing and storing the generating set. Need to operate the stock gen-set 5-10 minutes every 2-3 months.
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13.1. Engine storage

The engine should be put through an engine “preservation” procedure that includes cleaning the engine and replacing all

the fluids with new fluids or preserving fluids.
13.2. Alternator storage

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

set from storage, perform an insulation check as discussed in Section 10.6.

13.3. Battery storage

While the battery is stored, it should receive a refreshing charge every 4 weeks up to a fully charged condition.
13.4. Standby gen-set

The gen-set should operate every month to lubricate main parts and check if have any leakage. (smoking, coolant, oil)
After the installation is completed and before the gen-set is started, the connection of each component must be checked by

professional engineer. If there are any questions, please contact manufacturer.

14. GENERAL PRECAUTIONS AND CONTROLS WHICH MUST BE
DONE BEFORE STARTING UP THE GENERATING SET

e Make a general visual inspection on the engine and alternator. Check to see if there are any breaks, cracks, indentation,
leaks, or looseness. If any of these exist, DO NOT operate the generating set before making the necessary repairs.

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

e Check the fuel level in day tank. Refill with fuel if it is low.

e Check the oil level on the dipstick. Refill with appropriate oil if it is low. Qil level should normally be close to the maximum
level line.

e Look at the water level by opening the radiator tap. If it is inadequate, add more water. Water level should be
approximately 1-/8” lower than the water filling neck.

e Engine cooling water must include antifreeze according to the coolest weather conditions in the area.

e A mixture of 50% antifreeze and 50% water provides good protection in all areas.

e Inspect the radiator air outlet hood, open if clogged, and clear away all obstructions in front of the air outlet.

e Check the air filter gauge. Clean or replace the air filter, if necessary.

e Make sure that opening is not obstructed.

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

e Check the battery connection cables. Take care to tighten any loose battery terminals with the proper size tool and cover

with any battery terminal coating substance. To keep clean and avoid oxidation and corrosion of terminals.
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e Ensure that the circuit breaker outlet switch is in the OFF position.

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

e Ensure the fan belt is not cracked; the belt is perpendicular to the pulley and in the pulley groove;

e Ensure the battery is fully charged. If the battery voltage is below 12.6V, please charge it immediately, or the battery
cover is equipped with an indicator, which may indicate state of charge. When the indicator becomes green, the battery can
work normally; when indicator turns black, the battery should be charged in time, and when indicator turns white, it should
be replaced immediately. Parked batteries need to be recharged every 3---6 months. It is recommended to replace the
batteries between 1 and 2 years.

eFor any gen-sets which have been stored for six months or above from the shipment date, it is the customer’s
responsibility to conduct a warm-up operation before restarting, that is, to run the gen-set under low speed by cranking it for
several times or running it under idle speed, for a sufficient duration to fully lubricate all the components before applying
load and increasing the engine speed to the rated speed.

elt is the customers’ responsibility to inspect the heat radiating system before first starting a gen-set, that is, to check the
radiator for any leaks.

For any gen-sets with fan(s) mounted on a radiator, it is the customers’ responsibility to check if the bearing(s) of fan(s) has
become loosen, if the lubricating oil is sufficient, and pre-lubricate the bearing(s) before first starting the gen-set or

periodically lubricate the bearing(s) according to the pertinent requirements.

15. GENERATING SET CONTROL SYSTEMS

To control and monitor the generating set, an electronic control system has been used.
15.1. SmartGen control system

15.1.1 HGM6120CAN-BT, control system with automatic mains failure
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The HGM6120CAN-BT is a mains failure auto-start controller. It supports both electronic and non-electronic diesel

generator sets, features multi-language support, uses an LCD screen for display, and is equipped with RS485 and

CANBUS communication interfaces.

The LCD screen displays general engine alarms and shutdown alarm information, while also monitoring and displaying

multiple engine parameters.

KEY FEATURES:

e  Customizable startup screen

e  Multi-language interface

e LCD alarm indicators

e Data logging capability

e  Built-in real-time clock

e  Scheduled start/stop functionality

e Emergency start

e Front-panel parameter editing

e 3-phase generator monitoring and protection

e 3-phase mains monitoring and protection

e ATS switch control

e  Over/under voltage, over/under frequency,
over-current, and over-power protection

e Per-phase and total active power display

e  Manual circuit breaker control via front panel

e 4 programmable outputs

KEY BENEFITS:

e  Mains failure auto-start and ATS switch control

3 programmable analog inputs

5 programmable digital inputs

Speed detection via CAN, MPU, and generator
frequency

Automatic engine flywheel tooth count detection
Preheat control

Idle speed control

Fuel pump control

Fuel level alarm

Compatible with EFI (electronic fuel injection)
engines

Maintenance alert

IP65 rated

CAN communication for reading external device

parameters

e Logs total engine running hours for convenient maintenance and servicing

e User-friendly button layout for simple operation

e Displays multiple parameters simultaneously

e  Software-configurable parameters; some parameters also editable via front panel

e Data recording function

e  CAN communication for reading external device parameters

15.1.2 Operation mode

HGM6120CAN-BT can operate in manual mode, automatic mode and emergency start model, details are as follows:

Manual mode

Manual mode is active when press ‘f} and its indicator illuminates. Under this mode, press n to start
genset, it can automatically detect crank disconnect and accelerate to high speed running. If there is high
temperature, low oil pressure, over speed and abnormal voltage during genset running, controller can protect

genset to stop. Under Manual Mode, switch won’t transfer automatically, it is necessary to press % to transfer
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load.
Pressing n can shut down the running genset (detail procedures please refer to No.3~7 of Auto stop
operation).
®  Auto mode
Auto mode is activated by pressing the, | @) LED indicator beside the key is illuminating which confirms this
action.
Starting sequence:
a) When mains are abnormal (over/under voltage, loss of phase), it enters “Mains Abnormal Delay” and LCD

displays count-down time. When delay is over, “Start Delay” begins.
b) “Count- down” of start delay is displayed in LCD.

c) When start delay is over, preheat relay is outputting (if configured), “Preheat Delay XX s” is displayed in LCD.
d) When preheat delay is over, fuel relay is outputting for XXs of delay and then start relay outputs; if genset failed to
start during “Crank Time”, the fuel and start relay stop outputting and enter “Crank Rest Time” and wait for next
cranking.
e) If genset fails to start within set start times, the fifth line of LCD will turn black and Fail to Start alarm will be
displayed.
f) Any time to start genset successfully, it will enter “Safety Running”. During this period, alarms of low oil pressure,
high temperature, under speed, failed to charge and Aux. input (be configured) are disabled. As soon as this delay is
over, genset will enter “Start Idle Delay” (if configured).
g) During start idle delay, alarms of under speed, under frequency, under voltage are disabled. As soon as this
delay is over, genset will enter “Warming Up Delay” (if configured).
h) When “Warming Up Delay” is over, the indicator is illuminating if gens normal. If voltage and frequency of
genset reach the load requirement, close relay outputs, genset is taking load and indicator illuminates; if voltage or
frequency is abnormal, controller will alarm and shut down (LCD displays the alarm information).
Stopping sequence:
a) During normal running, if mains normal, genset will enter “Mains Normal Delay”, when mains indicator
illuminates, “Stop Delay” begins.
b) When “Stop Delay” is over, genset enters “Cooling Delay”. Closing relay is disconnected. After switch “Transfer
Delay”, closing relay is outputting, mains are taking load, generator indicator extinguishes while mains indicator
illuminates.
c) When entering “Stop Idle Delay” (if configured), idle relay is energized to output.
d) When entering “ETS Delay”, ETS relay is energized to output, fuel relay output is disconnected.
e) When entering “Genset After Stop Time”, genset will automatically judge if it has stopped.
f) When genset has stopped, it enters standby mode; if genset fails to stop, controller will send alarms (“Fail to
Stop” alarm will be displayed in LCD).

® Emergency startup
In manual mode, pressing ‘ﬁ) and n simultaneously can compel genset to start. The controller won’t

judge whether the controller has started successfully according to disconnect conditions and the disconnection of
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starter needs to be controlled by operators. When operators observed the genset has started successfully, loose the

keys and the controller enters safety delay with start no outputting.

15.1.3 Keys description

Icon Key Description

Can stop generator under Manual/Auto mode; Can reset
hutdown alarm;

n Stop/Reset shutdown aiarm;
Press this key for at least 3 seconds to test panel indicators are OK or not (lamp test);
During stopping process, pressing this key again can stop generator immediately.

n Start Start genset under Manual mode; Press this key during starting process,

a
genset will jump to next status.
@ Manual Pressing this key will set the module as Manual mode.
| @ Auto Pressing this key will set the module as Auto mode.
Can control genset to switch on or off in Manual mode.
Close/Open

W Note: The key is fit for HGM6120 series controllers.

Can control genset switch on in Manual mode.
Close

Note: The key is fit for HGM6110 series controllers.
Can control genset to switch off in Manual mode.
Note: The key is fit for HGM6110 series controllers.

i Press this key to enter menu interface;

‘ - Yo 4 | Set/Confirm

Shift cursor to confirm in parameters setting menu.

Up/Increase

Screen scroll;

Up cursor and increase value in setting menu.

Down/Decrease

Screen scroll;

Down cursor and decrease value in setting menu.

_32

Home/Return

Return to homepage when in main interface;

Exit when in parameters setting interface.
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16. GENERAL PRECAUTIONS AND CONTROLS WHICH MUST BE
DONE AFTER STARTING UP THE GENERATING SET

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

e Check to see if the exhaust system has any leakage.

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

e Monitor the generating set outlet voltage and frequency by means of the control module LCD display. Check the voltage,
for 50Hz 400V genset, if the voltage between phases is 400V and between phase and neutral is 230V. Check that the
frequency is 51-52 Hz on generating sets with mechanical governors and 50Hz on generating sets with electronic
governors.

e If an engine block water heater is not available, run the generating set at no-load for 8 minutes and when the engine is at
normal operating temperature, apply the load. For manual models, apply load to the generating set as follows:

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

e Set the load circuit breakers (or fuses) on the distribution panel to ON position one by one. By performing this step, the
generating set cannot be suddenly put under full load. The engine may stall or the alternator winding insulation burning can
occur.

e Set the alternator outlet circuit breaker on the circuit to OFF position before stopping the generating set.

e Continue to run the unloaded engine for purpose of cooling period for 3 minutes before shutting gen-set down.

e Never operate the generating set by f or e removing faults if any are present.

e For an engine installed with a mechanical pump, if the engine speed is observed to fluctuate during the first start-up at
customer site, it is the customer’s responsibility to regulate the engine speed through adjustment at site. When user wants

to adjust it, please Contact Aksa Service Dept.

WARNING

Attention

Normally the gen-set cannot run under less than 25% load for a long time. Because inside engine, some parts use pressure

for seal, such as between supercharger and supercharger rotor axle. For this kind of seal, when engine has about 1/3 load,

which will fully come into play. And under this load, there will be followed failures:

1. The seal between the piston and cylinder liner is poor. Oil travels upward into the combustion chamber, causing blue
smoke in the exhaust.

2. As for supercharged diesel gen-sets, because of under low load, no load, low supercharging pressure, it will easily
cause the sealing effect (using pressure to seal) of supercharger oil seal (non-contact) to decrease, then oil will go into
supercharging chamber and then goes into cylinder together with inlet air.

3. A part of oil which goes into cylinder will take part in combustion; another part of oil cannot combust fully and will form
carbon deposit at exhaust pipe. When accumulated oil and carbon deposit are to some extent, they will drip from
connector of exhaust manifold.

4. When oil in supercharging chamber of supercharger is accumulated to some extent, it will leak from junction of

supercharger.
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5. If gen-set runs under load for a long time, it will cause its moving parts to have serious abrading and engine
combustion environment will worsen, finally it will cause overhaul ahead of time. So, diesel generating set
manufacturers always emphasize making gen-set not to run under low load or no load as less time as cannot be less

than gen-set rated power 25%-30%.

17. THE PLACEMENT AND INTALLATION OF AUTOMATIC
TRANSFER SWITCH (ATS)

The placement of the transfer switch and its mountings:

e Position the transfer switch near the emergency power panel.

e Locate the transfer switch in a place where it is clean, not over-heated, and good ventilation is present. If the environment
temperature is above 40°C (104°F) , breakers will open more easily. There must be enough workspace around the transfer
switch.

e A breaker may be installed between the generating set and the transfer switch, but it is not required. Currently from the
generating set must be distributed as equally to the three phases as possible.

e Current from one phase should not exceed the nominal current.

e If the transfer switch panel is apart from the generating set, the ATS must be placed as close as possible to the distributor
panel.

e In this case, power cables are drawn from the generating set, the main panel, and emergency power panel. Furthermore,

control cables must be drawn from the generating set control panel.

PEik GE-52

Figure 17.1. Typical emergency power system installation
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18. ENGINE TROUBLESHOOTING

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

e Bad electrical connection

e Faulty in starter motor

e \Wrong grade of lubricating oil

The engine does not start or is difficult to start
e Starter motor turns engine too slowly

e Fuel tank empty

e Faulty in fuel control solenoid

e Restriction in a fuel pipe

e Faulty in fuel lift pump

e Dirty fuel filter element

e Air in fuel system

e Faulty in atomizers

e Colt starts systems used incorrectly

e Fault in cold start system

e Restriction in fuel tank vent

e \Wrong type or grade of fuel used

e Restriction in exhaust pipe

Not enough power

e Restriction in a fuel pipe

e Faulty in fuel lift pump

e Dirty fuel filter element

e Air in fuel system

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

e Fault in atomizers or atomizers of an incorrect type
e Restriction in fuel tank vent

e \Wrong type or grade of fuel used

e Restricted movement of engine speed control
e Engine temperature is too high or low

Misfire

e Restriction in a fuel pipe

e Faulty in fuel lift pump

e Dirty fuel filter element

e Air in fuel system

e Fault in atomizers or atomizers of an incorrect type
e Fault in cold start system

e Engine temperature is too high
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e Incorrect valve tip clearances

The pressure of the lubrication oil is too low

e \Wrong grade of lubrication

e Not enough lubrication oil in sump

e Defective gauge

e Dirty lubrication oil filter element

High fuel consumption

e Restriction air filter/cleaner or induction system
e Fault in atomizers or atomizers of an incorrect type
e Fault in cold start system

e \Wrong type or grade of fuel used

e Restricted movement of engine speed control

e Restriction in exhaust pipe

e Engine temperature is too low

e Incorrect valve tip clearances

Black exhaust smoke

e Restriction air filter/ cleaner or induction system
e Fault in atomizers or atomizers of an incorrect type
e Fault in cold start system

e Wrong type or grade of fuel used

e Restriction in exhaust pipe

e Engine temperature is too low

e In correct valve tip clearances

e Engine overload

Blue or white exhaust smoke

e \Wrong grade of lubrication

e Fault in cold start system

e Engine temperature is too low

The engine knocks

e Faulty in fuel lift pump

e Fault in atomizers or atomizers of an incorrect type
e \Wrong type or grade of fuel used

e Fault in cold start system

e Engine temperature is too high

e Incorrect valve tip clearances

The engine runs erratically

e Fault in fuel control

e Restriction in a fuel system

e Fault in fuel lift pump
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e Dirty fuel filter element

e Restriction air filter/cleaner or induction system

e Air in fuel system

e Fault in atomizers or atomizers of an incorrect type
e Fault in cold start system

e Restriction in fuel tank vent

e Restricted movement of engine speed control

e Engine temperature is too high

e In correct valve tip clearances

Vibration

e Fault in atomizers or atomizers of an incorrect type
e Restricted movement of engine speed control

e Engine temperature is too high

e Fan damaged

e Fault in engine mounting or flywheel housing

e The engine temperature is too high:

e Restriction air filter/cleaner or induction system

e Fault in atomizers or atomizers of an incorrect type

e Fault in cold start system

48

e Restriction in exhaust pipe

e Fan damaged

e Too much lubrication oil in pump

e Restriction in air or water passage of radiator

e Insufficient coolant system

Crankcase pressure

e Restriction in breather pipe

e VVacuum pipe leaks or fault in exhauster

Bad compression

e Restriction air filter/cleaner or induction system

e Incorrect valve tip clearances

The engine starts and stops

e Dirty fuel filter element

e Restriction air filter/cleaner or induction system

e Air in fuel system

The engine shuts down after approximately 15
seconds

e Bad connection towards oil pressure switch/coolant

temperature switch
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19. MAINTENANCE CHART

PERIODIC MAINTENANCE CHART

OR.5VC.005-01 Rew.03|
MATNTENARCE 3 Months | 6 Months (12 Months o li’or.t'ts
BYSTEM " MODEL . MATNTENANCE CONTENTS Monthly Or Or Or Z‘E-E-E-
- 100 Hours| 200 Hours|EOD Hours
Hours
leskeze * * * * * * ]
Check Lube-oil level * * * * * * *
Engine oil preszure Every 12 months
Lubricstion Lube—oil filter * * ®
system
Replace Lube—oil * * ]
; : ; ; 011 end oil filter need to be chenzed for first 50 hours for new or
Lube-oil snd Lube-oil filtes everhauled ensine.
Clesn Eresther of crenkcase * * #
Any leskeze * * * * * * %
Any blocking of redistor * * * * %
Pipes end connectors * * * * #
Coolent level * * * * * #
Check Antifreeze end enticorrosive * * * * ®
Cooling system Strep end degree of tightnes:z * * * *
Fen Driver end weter pump * * * %
Eelt snd fen driver of Evers 250 hou
radistor{optionsl for remote pulley type radistors! very 2ol hours
Others Luberi c.st. :_J:' of fs.r driver{Optionel for remote pulley 500 hours . . - *
- type redistors!
Eeplece Coolent .
-~ e Every 12 months
Clesn Cooling system
Aly induction * * * * ®
Afir induction Check Alr filter * * * * * #
SR Pipes snd connectors * * * %
Eeplece Alr filter core * * %
Any leskeze * * # * * * &
Fuel level ® * * * * &
Check Hozzle of fuel pump * *
Pipes snd connectors * * %
Fuel pump * * * * ]
Fuel system - Check fuel tenk for dirt * * * * *
Clesn
Check the water sepevator for water * ®
Eeplece |Fuel filter * * ®
Check Nozzle end velves ]
- Fuel injection timing ths
Adjust -
Rocker and valve * *
2 Months | 6 Months (12 Months
4 AN
SYSTEM M"Iﬂ}:g};'l:“"? MATNTENANCE CONTENTS Weekly | Monthly Or Or Or
- 100 Hours| 200 Hours|EOD Hours
Any leskeze * * * * ]
Exhzust Check Exhsust restriction *
Exhsust bolts * * * * ®
S‘I_'.s:;er slternstor strep end its degree of - * « « %
tightness
Esttery * * * * * ®
Specific =vavity of electrolite * * * * #
Electricel : Ewitch snd slexm * * * * * #
crstem Check
T Connector of stert motor * x
Sterter 2 months
Alternetor 2 months
Tichtness of wires 2 months
Vibretion iz normel or not ® * * * * &
Turbocherger besring clesrence ®
Check .
Others Turbocherser compressor wheel snd diffuser ®
Tightening degree with besefreme * x
Clesn Generstor * * %
Esze of stertinz ®
Color of exhsust smoke *
Abnormel vibretion *
Check -
Abnormel noise *
stendby zensets) Abnoormel =mell *
Peremeter indicstion *
Operste the Beze of sterting = * * *
zensets with =
noTe Color of exheust =moke ® * * #
then 172 load Abnormel vibretion * * ® *
for Check -
nimites Abnormel noise ® * # ®
‘Opticmel fox N Abnoermsl =mell * * * #
stand] genzets!
Peremeter indicetion * * * ®
*For the enzines with menuelly edded lubericent for fuel pump. Lubricent of fuel pump needs to be checked once in everr month; snd the lubricent
shell be repleced once in esch thr
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20. PRODUCT WARRANTY REGULATION

Dear valuable customers

Thanks for choosing Aksa diesel generator sets. The Generator Set Warranty Registration Card shall be filled in correctly
and returned timely to our company as it will serve as the certificate for obtaining warranty from our company. When an
Aksa generator set is to be transferred to a new user, the Product Warranty Regulation shall be transferred to the user

together with the generator set.

Scope of warranty
The warranty regulation is applicable for all diesel generator sets sold by Aksa. Under this regulation, only the failures
caused by material and/or manufacturing workmanship defects can be warranted by our company (warrantable failures).

The warranty period is according to Product Warranty Regulation.

Aksa’s responsibilities:

Within the basic warranty period of generator set

Aksa and the dealers are responsible for providing corresponding warranty and maintenance services for the diesel
generator. For specific warranty policies, please consult Aksa or the corresponding dealer.

Aksa shall not be held responsible for any incidental or indirect losses (costs).

When a major failure occurs, such as the engine block, crankshaft or connecting rod or alternator rotor winding was
damaged, to analyze and judge the true cause of the failure, users shall not disassemble or repair the gen-set without

getting approval from Aksa.

Users’ responsibilities

Within the basic warranty period of generator set

Users shall be responsible for paying the costs of lubricant oil, anti-freeze and anti-rust, filter element(s), hose(s), belt(s),
fuse(s) and indicator lamp(s) and other costs related to maintenance activities for eliminating the warrantable failures.

Users shall be responsible for providing the authentic repair and maintenance record of the gen-set.

Warranty limitation

. Any failure caused by users’ failure to observe the installation guidance contained in Aksa user manual according to
Aksa’s judgement.

. Any failure or damage caused by users’ improper use or ignorance, including but not limited to operate the gen-set
without sufficient lubricant oil or coolant; use nonconforming fuel; run the gen-set with over speed; fail to maintain the
lubricant system, cooling system or air inlet system according to schedule and/or improperly store, pre-heat, start or
stop the gen-sets.

. Any failure caused by users’ modification of the gen-set without approval from Aksa’s technical department.

. Continued use of equipment that has failed or should be deemed faulty.

. Any failure caused by users’ failure to operate the gen-set according to the power rating specified on the gen-set’s

nameplate, including but not limited to operate the gen-set at the site higher above the specified sea altitude, overload
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the gen-set and/or operate the gen-set with over current etc.

. Any failure caused by the normal wear of parts and/or aging of material(s).
For an ATS configured with AC contractors, if the mains contactor coil is found to have been damaged while the
generator contactor remains intact, it is the customer’s responsibility to review if the voltage variation of mains has
exceeded the limit of the contactor coil rate voltage and install a voltage stabilizer at the input of mains contactor coil

to prevent such damage when necessary. Aksa shall not be held responsible for such damage.

21. ELECTRICAL WIRING DIAGRAMS

Please refer to the wiring diagrams which shipped with gen-set together.
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22. TECHNICAL INFORMATION
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EU DECLARATION OF CONFORMITY

Manufacturer : AKSA Power Generation Co. Ltd./ AKSA Jeneratér San. A.S.

Brand Name : AKSA

Head Office Address : Riizgarli Bahge Mah. Ozalp Cikmazi No:10 Kavacik / Beykoz / Istanbul / Tiirkiye
Production Address: No. 19 Tongjiang North Road, Changzhou New District, Changzhou, China
Production Description: Diesel Generator Set (Dizel Jeneratdr Gruplari)

Model No: APD11A, APD13A, APD17A, APD25A, APD35A, APD44A, APD55A, APD75A, APD110A, APD135A, APD165A, APD200A,
APD220A, APD275A, APD450A, APD20BD, APD25BD, APD35BD, APD44BD, APD55BD, APD70BD, APD88BD, APD110BD, APD1508D,
APD165BD, APD220BD, APD275BD, APD350BD, APD400BD, APD440BD, APD500BD, APD550BD, APD660BD, APD7158D, APD825BD,
APD900BD, APD1020BD, APD1100BD, APD1250BD, APD1400BD, APD1650BD, APD1925BD, APD2000BD, APD2250BD, APD25008D,
APD2750BD, APD22C, APD30C, APD33C, APD43C, APD66C, APD8IC, APD110C, APD145C, APD175C, APD200C, APD220C, APD275C,
APD310C, APD360C, APD400CE, APD415C, APD450CE, APD475C, APD500C, APD550C, APD276C, APD330C, APD350C, APD351C,
APD385C, APD412C, APD440C, APD501C, APD551C, APD650C, APD68SC, APD825C, APD88SC, APD1000C, APD1100C, APD1250C,
APD1410C, APD1675C, APD1875C, APD2000C, APD2062C, AC550, AC551, AC700, AC825, AC880, AC1100, AC1101, AC1250, AC1410,
AC1675, AC1676, AC2250, AC2500, AC2750, AC3000, APD825M, APD850M, APD1100M, APD1425M, APD1650M, APD1915M, APD2100M,
APD2250M, APD2500M, APD2750M, MGS2700-CN, MGS2700HV-CN, MGS2700HV-DC-CN, MGS2800-CN, MGS2800HV-CN, MGS2800HV-
DC-CN, APD10P(UK), APD10P(CN), APD14P(UK), APD14P(CN), APD22P(UK), APD22P(CN), APD33P, APD50P, APD72P, APDSSP,
APD110PE, APD150P, APD165P, APD200P, APD220P, APD275P, APD330P, APD385P, APD440P, APD500P, APD550P, APD660P,
APD715P, APD850P, APDI0OP, APD1000P, APD1100P, APD1250P, APD1400P, APD1650P, APD1875P, APD2250P, APD2500P, APD11MA,
APD13MA, APD17MA, APD25MA, APD35MA, APD10MP(UK), APD10MP(CN), APD14MP(UK), APD14MP(CN), APD22MP(UK),
APD22MP(CN), APD33MP, AD220, AD275, AD330, AD410, AD490, AD510, AD580, AD630, AD710, AD750, AD825, AD1015, APD22C-RP,
APD30C-RP, APD33C-RP, APD43C-RP, APD66C-RP, APD89IC-RP, APD110C-RP, APD145C-RP, APD200C-RP, APD220C-RP, APD275C-RP,
APD310C-RP, APD550C-RP, AC550-RP, APD22P-RP(UK), APD22P-RP(CN), APD33P-RP, APD110PE-RP, APD200P-RP, APD275P-RP,
APD385P-RP, APD500PE-RP, APD30C-SA, APD43C-SA, APD66C-SA, APD110C-SA, APD145C-SA, APD175C-SA, APD200C-SA, APD220C-
SA, APD275C-SA, APD310C-SA, APD360C-SA, APD400CE-SA, APD415C-SA, APD450CE-SA, APD475C-SA, APD500C-SA, APD525C-SA,
AC550-SA, APD22P(UK)-SA, APD22P(CN)-SA, APD33P-SA, APD50P-SA, APD72P-SA, APD88P-SA, APD110PE-SA, APD150P-SA,
APD165P-SA, APD200P-SA, APD220P-SA, APD275P-SA, APD385P-SA, APD440PE-SA, APD500PE-SA, APD550PE-SA, APB 12500-M, APB
12500-T, APB 17000-T, APB 7500-M, WL-4000K, APB13A, APB17A, APB25A, APB35A, APB44A, APB55A, APB75A, AAP 12000, AAP 4200
DE, AAP 8000DE, AAP 8000DE3, APT 22, APT 36, APT 55, APT 110

Last two digit of CE Mark affixed, 2010

Declaration of Conformity

On behalf of AKSA Jenerator San. A.X, AKSA Power Generation, We declare that above information in relation on the
supply/manufacture of this in product is in conformity with the below stated standarts, EC directives and provisions of
them and we assume full responsibility for this document content.

Applied Directives

2006/42/EC  : Machinery Safety Directive
2014/35/EU  : Low Voltage Directive
2014/30/EU : Electromagnetic Compatibility Directive

Standartlar / Standards

EN ISO 12100:2010, EN 1SO 8528-13:2016, EN ISO 13850:2015,
EN ISO 13857:2019, EN 60204-1:2018, EN 55012:2007+A1:2009

Technical File Holder

Name: AKSA Power Generation Co. Ltd. / AKSA Jeneratér San. A.S.

Head Office Address: Ruzgarlibahce Mahallesi Ozalp Cikmazi No:10 34805 Kavacik Beykoz stanbul / Tirkiye
Production Address: No. 19 Tongjiang North Road, Changzhou New District, Changzhou, China

Email: aksa@aksa.com.tr

Issued by : AKSA Power Generation Co. Ltd. / AKSA Jenerator San. AKX
Place-Date : Changzhou - 2026
Title : Omer M. Baktir Chief Executive Officer

Signatur e : g’_’/_c}




EU DECLARATION OF CONFORMITY

Manufacturer : AKSA Power Generation Co. Ltd. / AKSA Jeneratér San. A.X.

Brand Name : AKSA

Head Office Address : Riizgarli Bahge Mah. Ozalp Cikmazi No:10 Kavacik / Beykoz / Istanbul / Tiirkiye
Production Address: No. 19 Tongjiang North Road, Changzhou New District, Changzhou, China
Production Description: POWER GENERATORS /GUC JENERATORLERS< 400KW

Model No: APD11A, APD13A, APD17A, APD25A, APD35A, APD44A, APD55A, APD75A, APD110A, APD135A, APD165A,
APD200A, APD220A, APD275A, APD450A, APD20BD, APD25BD, APD358D, APD44BD, APD55BD, APD70BD, APDSSBD,
APD110BD, APD150BD, APD165BD, APD220BD, APD2758D, APD350BD, APD400BD, APD440BD, APD500BD, APD5508D,
APD22C, APD30C, APD33C, APD43C, APD66C, APD8IC, APD110C, APD145C, APD175C, APD200C, APD220C, APD275C,
APD310C, APD360C, APD400CE, APD415C, APD450CE, APD475C, APD500C, APD550C, APD276C, APD330C, APD350C,
APD351C, APD385C, APD412C, APD501C, APD551C, AC550, AC551, APD10P(UK), APD10P(CN), APD14P(UK),
APD14P(CN), APD22P(UK), APD22P(CN), APD33P, APD50P, APD72P, APD8SP, APD110PE, APD150P, APD165P,
APD200P, APD220P, APD275P, APD330P, APD385P, APD440P, APD500P, APD550P, APD11MA, APD13MA, APD17MA,
APD25MA, APD35MA, APD10MP(UK), APD10MP(CN), APD14MP(UK), APD14MP(CN), APD22MP(UK), APD22MP(CN),
APD33MP, AD220, AD275, AD330, AD410, AD490, AD510, APD22C-RP, APD30C-RP, APD33C-RP, APD43C-RP, APD66C-
RP, APD89C-RP, APD110C-RP, APD145C-RP, APD200C-RP, APD220C-RP, APD275C-RP, APD310C-RP, APD550C-RP,
AC550-RP, APD22P-RP(UK), APD22P-RP(CN), APD33P-RP, APD110PE-RP, APD200P-RP, APD275P-RP, APD385P-RP,
APD500PE-RP, APD30C-SA, APD43C-SA, APD66C-SA, APD110C-SA, APD145C-SA, APD175C-SA, APD200C-SA,
APD220C-SA, APD275C-SA, APD310C-SA, APD360C-SA, APD400CE-SA, APD415C-SA, APD450CE-SA, APD475C-SA,
APD500C-SA, APD525C-SA, AC550-SA, APD22P(UK)-SA, APD22P(CN)-SA, APD33P-SA, APD50P-SA, APD72P-SA,
APD88P-SA, APD110PE-SA, APD150P-SA, APD165P-SA, APD200P-SA, APD220P-SA, APD275P-SA, APD385P-SA,
APD440PE-SA, APD500PE-SA, APD550PE-SA, APB12500-M, APB12500-T, APB17000-T, APB7500-M, WL-4000K, APB13A,
APB17A, APB25A, APB35A, APB44A, APB55A, APB75A, AAP1200, AAP12000, AAP2200l, AAP3500, AAP3500E,
AAP4200DE, AAP5500, AAP5500E, AAP8000DE, AAPS8O00DE3, AAPS00OE, AAPSO00E3, AAP40001, AAP15000E

Last two digit of CE Mark affixed, 2010

Declaration of Conformity

On behalf of AKSA Jeneratér San. A.X, AKSA Power Generation, We declare that above information in relation on the
supply/manufacture of this in product is in conformity with the below stated standarts, EC directives and provisions of
them and we assume full responsibility for this document content.

Applied Directives

2000/14/EC : Noise - Equipment for use outdoors directive
Standartlar / Standards

EN ISO 3744:2010, EN ISO 8528-10:2022

Guaranted Sound Power Level: (Please see the annex pages of DOC)
Limit Sound Power Level: (Please see the annex pages of DOC)
Measured Sound Power Level: (Please see the annex pages of DOC)

Technical File Holder

Name: AKSA Power Generation Co. Ltd. / AKSA Jeneratér San. A.s.

Head Office Address: Ruzgarlibahce Mahallesi Ozalp Cikmazi No:10 34805 Kavacik Beykoz $tanbul / Tirkiye
Production Address: No. 19 Tongjiang North Road, Changzhou New District, Changzhou, China

Email: aksa@aksa.com.tr

Issued by : AKSA Power Generation Co. Ltd. / AKSA Jeneratér San. AX
Place-Date : Changzhou - 2026
Title : Omer M. Baktir Chief Executive Officer

Signature : Q__/_c}




AKSA JENERATOR YETKILi SERVIS NOKTALARI

I
ISTANBUL AVRUPA YAKASI

AVCILAR

MUSTAFA KEMAL PASA MAH. YILDIRIM BEYAZIT CAD. DEMET SOK. NO:132 AVCILAR/ISTANBUL
444 4 630 * aksa@aksa.com.tr

KAGITHANE

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

BEYOGLU

GUMUSSUYU, INONU CADDESI, TAKSIM ULUSAL APT., NO : 5, KAT : 3, D : 8, 34437, BEYOGLU, iISTANBUL
444 4 630 * aksa@aksa.com.tr
DOLAPDERE SAN. SIT. 13.ADA NO:9 IKITELLI
444 4 630 * aksa@aksa.com.tr

ISTANBUL ANADOLU YAKASI

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

ANKARA

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

444 4 630 * aksa@aksa.com.tr

ADANA
TURHAN CEMAL BERIKER BUL. ADANA i$ MERKEZI
A BLOK NO:24/27 YESILOBA SEYHAN
444 4 630 * aksa@aksa.com.tr

ANTALYA
ASPENDOS BULVARI YESILOVA MAH. 198/2-3 MURATPASA
444 4 630 * aksa@aksa.com.tr

BURSA
NILUFER TiC. MRK. ALAADDINBEY MAH. 70 SK.
NO:12/B NiLUFER
444 4 630 * aksa@aksa.com.tr

DENIZLI
ADNAN MENDERES BULVARI ZAFER MAH.
iZMIR ASFALTI UZERi NO:70
444 4 630 * aksa@aksa.com.tr

DiYARBAKIR
ATIK ENERJi BILISIM TARIM MAKINE SAN. TiC. LTD. STi.
UCKUYU MAH. ELAZIG BULVARI iKiZ KULE SIT. NO: 238 AE
YENISEHIR / DIYARBAKIR, TURKIYE
444 4 630 * aksa@aksa.com.tr

GAZIANTEP
AYDINLAR MAH. DURDU YETKIN SEKERCI CAD. NO: 32|
SEHITKAMIL / GAZIANTEP
444 4 630 * aksa@aksa.com.tr

iZMIiR
FATIH MAH. 1203 SK. NO:29 A / MERKEZ
444 4 630 * aksa@aksa.com.tr

ISTANBUL DISI SERVIS NOKTALARI

KAYSERI
ANBAR MAHALLES| 2973. SOKAK A2 BLOK NO:I 1/D
MELIKGAZI/KAYSERI
444 4 630 * aksa@aksa.com.tr

MUGLA - BODRUM
CUMHURIYET CAD. KIVILCIM I$ MERKEZI
A/BLOK NO : | ORTAKENT
444 4 630 * aksa@aksa.com.tr

MUGLA - MARMARIS
SARIANA MAH.23 SOKAK NO:2/I MARMARIS
444 4 630 * aksa@aksa.com.tr

SAMSUN
TOYBELEN MAH. 1301. SOK.
No: 177 ILKADIM
444 4 630 * aksa@aksa.com.tr

SANLIURFA
MEHMETCIK MAH. 10004 SK. ATASEHIR i$ MERKEZI
T1 BLOK NO:4 KARAKOPRU
444 4 630 * aksa@aksa.com.tr

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

TRABZON
KARSIYAKA MAH. YAVUZ SELIM BULVARI
MANOLYA SITESI 467/A
444 4 630 * aksa@aksa.com.tr
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BRANCH OFFICES & WAREHOUSES

ALGERIA *:
Eurl Aksa Générateurs Algérie

Zone Industrielle Oued Smar Lot

N° 55 Harrach / Alger / Algerie

T:+213 239206 56-57-58

contact@aksa-dz.com

IRAQ

Aksa Power Generation (Iraq)
English Village House
No:353 Arbil / Iraq

T: +964(0) 770 761 12 20
e-mail: export@aksa.com.tr

KENYA

Sunflag Industrial Park No:3 Mombasa Rd.
P.0. Box 196-00519 Nairobi / Kenya

T: +254 792 423 559

e-mail: info@aksakenya.com

SINGAPORE

Aksa Far East(Pte.] Ltd.

94 Tuas Avenue 11

639103 Singapore

T:+ 65 68632832

e-mail: aksafe@aksafareast.com.sg

U.A.E.

Power Generation FZE

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

e-mail: sales@aksa.ae

W
/N

UZBEKISTAN *
Aksa Uzbekistan

18/1, Oybek Street

Tashkent / Uzbekistan

T:+998(78) 150 27 47

e-mail: infoldaksa.uz

CHINA

Aksa Power Generation Co. Ltd.
No.19 Tongjiang North Road,

New District, Changzhou / China
T:+86(0) 519 851 50 205

e-mail: aksa@aksapowergen.com

INDONESIA

Aksa Power Generation (Endonezya)
Menara Palma Lantai 3 unit 3-03
Jalan HR Rasuna Said Blok X2 Kav.6
Kelurahan Kuningan Timur
Kecamatan Setiabudi Jakarta Selatan,
Jakarta, Indonesia

T: +21 5795 7590

NETHERLANDS

Aksa Europe

Merwedestraat 48P 3313CS,
Dordrecht/Netherlands
T:+31(0)6 4170 1172

e-mail: sales@aksaeurope.com

SUDAN

Aksa Power Generation (Sudan)

Sudan, Khartoum State, Khartoum, Ryad,
Omak Street block 8, Building Number 4,
East Side / Sudan

e-mail : murat@aksasudan.com

UNITED KINGDOM

Aksa International (UK] Ltd

Unit 6, Pine Court Walker Road, Bardon Hill
Coalville Leicestershire, LE67 ISZ U.Kingdom
T : + 44 (0) 1530 837 472

e-mail: sales@aksa-uk.com

VIETNAM

Aksa Vietnam

28 Ter B Mac Dinh Chi Street Dakao
Ward District 1, HCM City - Vietnam
T:+84839147014

e-mail: vietnam@aksapowergen.com

>

GHANA

Aksa Power Generation (Gana)
11 Trinity Avenue, East Legon,
Greater Accra, Ghana

T :+233 206 99 88 00

e-mail: info@aksaghana.com

KAZAKHISTAN

Aksa Kazakhstan

89a Suynbay ave.

Almaty city / KAZAKHSTAN
T:+7 (727) 338 48 47
e-mail: info@aksakz.kz

RUSSIA

Aksa Russia

119530, Moscow Ochakovskoe Highway,
29, BC '"WEST PARK'

T:+7 495710 88 62

e-mail : info@aksarussia.ru

SOUTH AFRICA

Aksa Power Generation (South Africa)

109 Roan Crescent, Corporate Park North,
1685, Midrand, Johannesburg

South Africa

T: +27 60774 64 88

e-mail : aksa@aksa.com.tr

U.S.A.

Aksa USA

371 Exchange Street

West Monroe, LA 71292
T:+13188558377

e-mail: sales@aksausa.com
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GARANTI SARTLARI

Garanti siiresi, malin teslim tarihinden itibaren baslar ve tiiketiciler igin 2 yildir.Mali mesleki ve ticari amagh olarak kullanan Tacirler(mdisteri) igin ise garanti siiresi, firmalar arasi yapilan sézlesme ile belirlenir.
Malin biitiin parcalari dahil olmak lizere tamami garanti kapsamindadir.
Malin ayiph oldugunun anlasiimasi durumunda tiiketici, 6502 sayili Tiiketicinin Korunmasi Hakkinda Kanunun 1| inci maddesinde yer alan;
a- Sézlesmeden dénme,
b- Satis bedelinden indirim isteme,
¢ Ucretsiz onarilmasini isteme,
¢- Satilanin ayipsiz bir misli ile degistirilmesini isteme,
haklarindan birini kullanabilir.
Tiketicinin bu haklardan ucretsiz onarim hakkini se¢mesi durumunda satici; iscilik masrafi, degistirilen parca bedeli ya da baska herhangi bir ad altinda hicbir tcret talep etmeksizin malin onarimini yapmak
veya yaptirmakla yikiimlidir. Tiketici Gcretsiz onarim hakkini lretici veya ithalatgiya karsi da kullanabilir. Satici, Uretici ve ithalatg tiiketicinin bu hakkini kullanmasindan miiteselsilen sorumludur.
Tlketicinin, ticretsiz onarim hakkini kullanmasi halinde malin;
- Garanti siiresi icinde tekrar arizalanmasi,
- Tamiri igin gereken azami siirenin asilmasi,
- Tamirinin miimkiin olmadiginin, yetkili servis istasyonu, satici, Uretici veya ithalatci tarafindan bir raporla belirlenmesi durumlarinda;
tiiketici malin bedel iadesini, ayip oraninda bedel indirimini veya imkan varsa malin ayipsiz misli ile degistirilmesini saticidan talep edebilir. Satici, tiiketicinin talebini reddedemez. Bu talebin yerine
getirilmemesi durumunda satici, Uretici ve ithalatgr miteselsilen sorumludur.
Malin tamir siiresi 20 is gliniinii gecemez. Bu siire, garanti siiresi icerisinde mala iliskin arizanin yetkili servis istasyonuna veya saticiya bildirimi tarihinde, garanti siiresi disinda ise malin yetkili servis istasyonuna
teslim tarihinden itibaren baslar. Malin arizasinin 10 is giinii icerisinde giderilememesi halinde, Uretici veya ithalatgl; malin tamiri tamamlanincaya kadar, benzer 6zelliklere sahip baska bir mali tiiketicinin kullanimina
tahsis etmek zorundadir. Malin garanti suresi icerisinde arizalanmasi durumunda, tamirde gegen siire garanti siiresine eklenir.
Malin kullanma kilavuzunda yer alan hususlara aykiri kullanilmasindan kaynaklanan arizalar garanti kapsami disindadir.
Tiiketici, garantiden dogan haklarinin kullanilmasi ile ilgili olarak gikabilecek uyusmazliklarda yerlesim yerinin bulundugu veya tiiketici isleminin yapildigi yerdeki Tiketici Hakem Heyetine veya
Tiketici Mahkemesine basvurabilir.
Satici tarafindan bu Garanti Belgesinin verilmemesi durumunda, tiiketici Gimriik ve Ticaret Bakanligi Tiketicinin Korunmasi ve Piyasa Goézetimi Genel Midirliigiine basvurabilir.

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

GARANTI DISI DURUMLAR
1

. Satin alinan jeneratérlerin devreye alma islemleri AKSA Jeneratér yetkili servislerince yapilmali, missterinin kendisi veya baska bir servise yaptirlmamalidir. Aksi durumda Jeneratér garanti
kapsami disina cikar. Yapilan devreye alma islemi, sadece islemin yapildigi mekén icin gecerli olup, yeni bir yerde kullanim icin tekrar AKSA Jeneratér yetkili servislerince devreye alinmalidir.
ikinci defa yapilacak devreye alma isleminin iicretini musteri karsilayacaktr.

Garanti sirresi icerisindeki bitin jeneratérlerimizin, periyodik bakim cizelgesinde belirtilen tim bakimlari, Aksa Jeneratérin yetkili servislerine tcreti karsihginda yaptirilmalidir. Bu bakimlardan
herhangi birisinin yapilmamasi durumunda jeneratér garanti kapsami disina cikar.
AKSA Jeneratdr tarafindan onaylanmayan malzeme kullanimi sonucu gerceklesen arizalar, ihmal sonucu olusan arizalar, yanls kullanma, uygun olmayan giicte kullanma, yanls yerlesim, uygun
olmayan sartlardaki depolama durumlardan kaynaklanacak arizalarda ve yetkili olmayan servisler ve sahislar tarafindan tamir, bakim veya miidahalelerde jeneratér garanti kapsami disina cikar.
Satin alinan jeneratér 6 ay icerisinde devreye alinmayacaksa, jeneratére ait depolama kosullari saglanmak kaydi ile bekletilmelidir. Garanti siiresi icerisindeki bir makinenin depolama
(konservasyon) isleminin yaptirilmasi durumunda jeneratér garanti kapsami disina cikar.
Kamyon istii teslimlerde, nakliye sorumlulugu, indirme sorumlulugu da dahil olmak iizere kamyon iistinde tesliminden sonra, start islemine kadar makinenin uygun sartlarda muhafaza edilmesi
tamamen misterinin sorumlulugu altindadir. Bu esnada olusacak hazar ve arizalarda jeneratér garanti kapsami disina cikar.
Sogutma sistemine, silindir gémlek veya blogunda karincalanma, erozyon ve tortu olusmamasi icin eklenmesi gereken kimyasallarin eklenmemesi durumunda, olusan arizalardan jeneratér garanti
kapsami disina cikar.
Satin alinan jeneratérlere garanti siresi icerisinde, orijinal ekipmanlari ve projesi haricinde senkron, ilave kontrol iinitesi, pano, transfer pano vb. ilave ekipman veya proje yapilamaz. Aksa
Jeneratdriin onayi olmadan yapilirsa, jeneratér garanti kapsami disina cikar.,
Deprem, sel, su baskini, yildirnm diismesi ve benzeri dogal afetler gibi cevresel etkilerden ve sebekeden kaynaklanan arizalarda jeneratér garanti kapsami disina cikar.
Jeneratdr giiciine uygun secilen sebeke kontaktérii izerinden, jeneratér nominal akimindan fazla akim cekilmesinden kaynaklanacak sebeke kontaktéri, sarj redresérii ve isitici gibi iriinlerde
olusacak arizalardan Aksa Jeneratér sorumlu degildir.
10. Kullanilan yakit, yag ve sogutma suyu kullanma kitapciklarinda verilen ézelliklere sahip olmalidir. Aksi halde olusacak ariza ve hasarlarda jeneratér garanti kapsami disina cikar.
11. Jeneratdr uzun siire calishnlmazsa akiisi bosalabilir. Motorun yaglanmasi, uzun 8mirli olmasi ve akisnin sarji icin jeneratdriin haftada 1 giin calistinlmasi gerekmektedir. Aksi halde olusacak
cikar




Genel Mudurlik / Head Office

Rizgarli Bahce Mah.

Selvi Cikmazi No:10, 34805 Kavacik,
Beykoz - istanbul / Tiirkiye
T:+90216 6810000
E: aksa@aksa.com.tr
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