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Blektrik Mithendisleri Demedi

JENERATORLER VE MUHENDISLIK UYGULAMALARI
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1- JENERATOR CALISMA PRENSIBI

2- SENKRONIZASYON

3- JENERATOR GUC TANIMLARI (1ISO08528-1)
4- JENERATOR PERFORMANS SINIFLARI (ISOS528-5)  immns ‘ O\Q
5- JENERATOR SETi NASIL SECILMELIDIR ? A
6- HIBRIT JENERATORLER
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Bektrik Mihendisleri Demedi

Jenerator Calisma Prensibi
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Blektrik Mihendisler Demegi

Senkronizasyon
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3-faz
380V
50Hz

sebeke

|
Vil F
:l fi | 2 [
N N
.f.\. I.\
o o
R R,
“ 7 Y rd
\l P
O / _~
T kontaktor 12

senronizasyon unitesi

VAr

uc-faz
senkron
generator

£SETMD

Bektrik Mihendisleri Demedi



& YTU DRz £SETMD

Bektrik Mihendisleri Demedi

Senkronizasyon

)
<
N

e
e BB

T

@ \

YUK




YILDIZ TEKNIK
UNIVERSITESI

SEYT

Senkronizasyon
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Senkromzasyon
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TOPLAM YUK : 580kW

Senkronizasyon
GUC/KAPASITE 1 DURUM
1000kW
CALISIYOR CALISIYOR CALISIYOR

UST LIMIT(700kW)

ALT LIMIT(300kW)
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Senkronizasyon
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Senkronizasyon
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Senkronizasyon
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JENERATOR GUC TANIMLARI (IS08528-1)

Standby (Anhk) Caligma (ESP) : Degisken yuk altinda sinirli sure ¢alisma gucudur. Ortalama
%70 yuk degerinde calisir. Sebeke kesintisinde yedek gug¢ kaynagi olarak ¢aligtirilir.

100%
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Time
t,+t,+t;+...+t, = 24 hours
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JENERATOR GUC TANIMLARI (IS08528-1)

Prime (Surekli) Calisma (PRP) : Degisken yuk altinda surekli calisma gucudur. Ortalama yuk degeri %70
olmalidir. 12 saatte 1 saat %10 asiri yuklenebilir.

Power

100%
70%

Time

tz‘t t4|d ts‘ t,

24 Hours/365 days a year

B Pty + Pty + Paty + -+ Pty 3 E?:l Pit;
PET itttz ettt Xt
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JENERATOR GUC TANIMLARI (1IS08528-1)

Continuous (Santral Tipi) Calisma : Sabit yUk altinda surekli calisma guictudur. Ortalama yuk degeri %100
olabilir, asiri yuklenemez.

Power t Shutdown for
maintenance

Time
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JENERATOR PERFORMANS SINIFLARI (IS08528-5)

Table 4 — Performance class operating limit values

Bir tesiste, fabrikada, havalimaninda, metroda
yani jeneratOr setinin kullanildigi uygulama her
neresi olursa olsun, enerjinin kararli olmasi
istenilir. Bu durum, jenerator setinin gucu ve
performans sinifl ile dogrudan baglantihdir. Dogru
secim yapilmis bir Grdn ile enerjinin kararliligl
kolaylikla saglanir.

ISO8528-5 standardi jeneratorler icin performans
sinifi limit degerlerini aciklamaktadir:

Operating limit values
Parameter Symbol | Unit Performance class
G1 G2 G3 G4
Frequency droop 0 fst % =-8 <-5 <-3r AMCa
Steady-state frequency band Pe % =42,5 <+1,5b <+0,5 AMC
Relalted range of downward frequency Sisdo |% (2,54 6f) AMC
setting
Related range of upward frequency 0 N
setting Osup % +2,5¢ AMC
Rate of change of frequency setting Vi %/s |02t0l AMC
i i} T
Transient 100 /? sudden power <418 12 <+10
frequency decreaseP
difference dd 0fa % AMC
frominitial ~ |Sudden POWer - d|e- d|e d
frequency increasedea <—(15+8fe) 4| <-(10+6f5) 3| <—(7+ 6 fer)
Transient fre- {llggr{i:;lgden power <+18 <+12 <+10
quency devia- i 0
tion from rated |sudden power Sfdyn % <-15d <-104d <-7d ANC
frequency increasede.q <-75e <-2(e <—]he
trin <+10f <4bf <+3f
Frequency recovery time s AMC
tfde =+104d <+5d <+3d
Related frequency tolerance band ar % 3,5 2 2 AMC
o <45 <+2,5
Steady-state voltage deviation 8 Use % <+1 AMC
=+108 <+10h
Voltage unbalance dlUz0 |% 1 1i 1i 1i
Related range of voltage setting 6 Us % <15 AMC
Rate of change of voltage setting vy %s102t01 AMC
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JENERATOR PERFORMANS SINIFLARI (1ISO8528-5)

. ] . ] ARK-B 500 N5
Ornek Uygulama ile Jenerator Performans Sinifi Belirleme: ;wefed by  DIESToun

3FAz
50

50 HZ
m DIZEL

ARK-B 500 N5 Urununu analiz edelim:

1- P = Motor Mekanik Gucu (kWm)

2- nr = Silindir basina her guc stroku icin krank donme ISO=
sayisidir. 4 zamanl motor igin 2 alinir. CERTIEED
3- Vd = Motor Silindir Hacmi (It)

4 N M H d . . m MMMMM . Model : 6M21G500/5 Date : 01/06/21
- - Otor IZI ( eVIr/Sanlye) BaudOUIn PowerKit Engine Datasheet Page : 1/4
Ratings
Gross Engine Output Net Engine Output
P x n, X 1000 RPM PRP ESP PRP ESP
BMEP [kPa] =
Vd e N KWm BHP kWm BHP kWm BHP kKWm BHP
1500 409 549 450 604 389 522 430 577
Basic data
Engine model i 6M21G500/5
N of Cylinders / Valves i 6/24
@Y1 Te [=Y =Ty =T g 1= o o =T o | PP In line
Bore X StroKe (MM ) e 127 x 165
450x2x1000 DISPIACEMENt (L) oo 12.54
BM EP (kpa:l — = 2870 kpa :28 ? bar Thermodynamic CYCIE® e Diesel 4 stroke
’ Mean Piston SPEed (IMFS) oottt ettt e et e e e et e et n e nna et e e a e e e annn e an 8.25

12,54)(25 BMEP @ ESP (BAI) oot 28.71


https://arkenjenerator.com.tr/File/8.10.2024-090612-ARK-B%20500%20N5.pdf
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JENERATOR PERFORMANS SINIFLARI (1S08528-5)
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Figure 1 : Loading Graph for 6M21G500/5 Engine with Average Effective Pressure (bmep) Table 2 : Loading Steps for 6M21G500/5 Engine with Average Effective Pressure (bmep)

| ""c 528-5)



FE YTU IzTss £SETMD
JENERATOR PERFORMANS SINIFLARI (IS08528-5)

Jenerator Performans Testi Uygulamasi:

ARK-B 500 N5 drinuicin, 1. adim %0-%28 yuk testi analizi (Gecici Gerilim Degisimi Durumu):

Voltaj ve Akim. Kimden 22.09.2020 14:19:03 Kime 22.09.2020 14:19:19
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JENERATOR PERFORMANS SINIFLARI (IS08528-5)

Jenerator Performans Testi Uygulamasi :

ARK-B 500 N5 drunu igin, 1. adim %0-%28 yuk testi analizi (Gegici Frekans Degigimi Durumu):

Frekans / Dengesiz%. Kimden 22.09.2020 14:19:03 Kime 22.09.2020 14:19:19
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Jenerator Performans Testi Uygulamasi :

ARK-B 500 N5 urtnu igin, 2. adim %28-%47 yuk testi analizi (Gecici Gerilim Degisimi Durumu):

Voltaj ve Akim. Kimden 22.09.2020 14:19:52 Kime 22.09.2020 14:20:09 Vs phon Win
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Jenerator Performans Testi Uygulamasi :

ARK-B 500 N5 drunu igin, 2. adim %28-%47 yuk testi analizi (Gegici Frekans Degigsimi Durumu):

Frekans / Dengesiz%. Kimden 22.09.2020 14:19:52 Kime 22.09.2020 14:20:09

—— Frekans Min
51,4 2,2 — Frekans Maks
| L —— Frekans Ort
—— Unbal Vn(%) Min
—— Unbal Vn(%) Maks
k I —— Unbal Vn(%) Ort
49,8 15 14
T ] &
e 49 13
2 _ | N
D | S
L 1 —| i ~
48,2 = 0.6
- J__ L =
47,4 eiia® ——— - 0.2
8 I i 5 I _E'—'—l_,:,_._-—-_._

46,6 r r r r . . . . - . . 0,2
14:19:55 14:20:00 14:20:05
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JENERATOR PERFORMANS SINIFLARI (1ISO8528-5)

Jenerator Performans Testi Uygulamasi :

ARK-B 500 N5 arunu igin, 3. adim %47-%62 yuk testi analizi (Gegici Gerilim Degisimi Durumu):

Voltaj ve Akim. Kimden 22.09.2020 14:20:37 Kime 22.09.2020 14:20:53 ——

2425 — Vrms ph-n Maks
—— Vrms ph-n Ort
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232,5. — |_
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212,5 . . . . . .
14:20:40 14:20:45 14:20:50
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ARK-B 500 N5 Urunu igin, 4. adim %47-%62 yuk testi analizi (Gegici Frekans Degisimi Durumu):
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JENERATOR PERFORMANS SINIFLARI (1ISO8528-5)

Jenerator Performans Testi Uygulamasi :

Frekans(Hz)

Frekans / Dengesiz%. Kimden 22.09.2020 14:20:37 Kime 22.09.2020 14:20:53

51,5 22
50,5 _J'_L._l_ 18
i —|_d_._'—- 5
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47,5 06
46.5 rl—LEg_l_l_'— e B 0.2
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JENERATOR PERFORMANS SINIFLARI (1IS08528-5)

Jenerator Performans Testi Uygulamasi :

ARK-B 500 N5 Uriinu icin. 4. adim %62-%78 vik testi analizi (Gecici Gerilim Dedisimi Durumu):
Voltaj ve Akim. Kimden 30.09.2020 16:40:53 Kime 30.09.2020 16:41:05

—— Vrms ph-n Min
248 — Vrms ph-n Maks
i —— Vrms ph-n Ort
242

I

236 ‘ \
2301 =
224 E‘lf

218

AN (V)

212 . . . . . .
16:40:55 16:41:00 16:41:05
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JENERATOR PERFORMANS SINIFLARI (1ISO8528-5)

Jenerator Performans Testi Uygulamasi :
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ARK-B 500 N5 Urunu igin, 4. adim %62-%78 yuk testi analizi (Gegici Frekans Degisimi Durumu):

Frekans / Dengesiz%. Kimden 30.09.2020 16:40:53 Kime 30.09.2020 16:41:05

50,17 11 T Frekans Maks
A L —— Frekans Ornt
—— Unbal Vn{%) Min
—— Unbal Vn(%) Ma
) . [ —— Unbal Vn{%) O
50,13 0.9
50,09 07
,':I.. o
x. ] | g
€ 50,05 - 05 B
50,01 i = e 0.3
49,97 \* — — 5 0.1
h e I_I_|_'_|_I_I_E] :
49,93 0.1
16:40:55 16:41:00 16:41:05
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JENERATOR PERFORMANS SINIFLARI (IS08528-5)

Jenerator Performans Testi Uygulamasi :

ARK-B 500 N5 Urunu igin, 5. adim %78-%94 yuk testi analizi (Gegici Gerilim Degisimi Durumu):

Voltaj ve Akim. Kimden 30.09.2020 16:41:53 Kime 30.09.2020 16:42:06 7 -
—— Vims ph-n Min

248 — Vrms ph-n Maks
| —— Vims ph-n Ort

242

236

|

230
| =

224 J

218

212 - - - - - -
16:41:55 16:42:00 16:42:05
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Jenerator Performans Testi Uygulamasi :

ARK-B 500 N5 Urunu igin, 5. adim %78-%94 yuk testi analizi (Gegici Frekans Degisimi Durumu):

Frekans / Dengesiz%. Kimden 30.09.2020 16:41:53 Kime 30.09.2020 16:42:06

—— Frek Mi
50,28 1,65 — Frekans Maks
i L —— Frek ort
—— Unbal Vn(%) Min
—— Unbal Vn(%) Mak
| - —— Unbal Vn(%) Ort
50,22 1,35
50,16 —‘I_ 1,05
~ )
- ] I g
! w
€ 50,1 0759
™
¥ 1 [ 3
= — e
50,04 — — 045
|| ?_‘ ———— |
49,98 | = e ——— 0,15
i _'_=_'_I_é_l_‘__—|_'—5_g_

_l_l_l_=-

49,02

16:41:55 ' ' ' 16:42:00 ' ' ' 16:42:05
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JENERATOR PERFORMANS SINIFLARI (ISO8528-5)

Jenerator Performans Testi Uygulamasi :

ARK-B 500 N5 urunu icin, 6. adim %94-%100 yuk testi analizi (Gegici Gerilim Degisimi Durumu):

Voltaj ve Akim. Kimden 30.09.2020 16:42:41 Kime 30.09.2020 16:42:55 —Vrms phon Wi
254 —— Vrms ph-n Maks
i —— Vrms ph-n Ort
246 —|
238 ]
_ ‘ I L—IE.\
SN _—
- 230
[u]

222 —] ’_l_h

I

214

206 . . - . - -
16:42:45 16:42:50 16:42:55
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Jenerator Performans Testi Uygulamasi :
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SEYT

ARK-B 500 N5 drunu icin, 6. adim %94-%100 yuk testi analizi (Gegici Frekans Degisimi Durumu):

Frekans / Dengesiz%. Kimden 30.09.2020 16:42:41 Kime 30.09.2020 16:42:55

16:42:45

16:42:50

16:42:55

—— Frekans Min
50,45 1,65 — Frekans Maks
i A —— Frekans Ort
—— Unbal Vn(%) Min
—— Unbal Vn(%) Ma
1 i — Unbal Vn(%) O
50,35 — 1,35
50,25 ] 1,05
N o
T | | 3
@ @
€ 50,15 075 8
N
o B B —
& S
50,05 E= — 0,45
49,95 ——|— | 0,15
49,85
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JENERATOR PERFORMANS SINIFLARI (1SO8528-5)

Jenerator Performans Testi Uygulamasi :

ARK-B 500 N5 druna icin, %100-%0 yuk testi analizi (Gegici Gerilim Degisimi Durumu):

Voltaj ve Akim. Kimden 22.09.2020 14:31:23 Kime 22.09.2020 14:31:37 v -
— Vrms ph-n Min

264 —— Vrms ph-n Maks
i —— Vrms ph-n Ort

256 —]

248

240 —]

AN (V)

232

224

216

14:31:25 ' ' ' 14:31:30 ' ' ' 14-31:35
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JENERATOR PERFORMANS SINIFLARI (1S08528-5)

Jenerator Performans Testi Uygulamasi :
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SEYT

ARK-B 500 N5 drtna icin, %100-%0 yuk testi analizi (Gegici Frekans Degisimi Durumu):

Frekans / Dengesiz%. Kimden 22.09.2020 14:31:23 Kime 22.09.2020 14:31:37

14:31:25

14:31:30

14:31:35

—— Frekans Min
51,7 2,2 — Frekans Maks
| L —— Frekans Ort
—— Unbal Vn(%) Min
—— Unbal Vn(%) Maks
] i —— Unbal Vn(%) Ort
51,3 1,8
50,9 1,4
2 505 18
v | | N
L =
50,1 0,6
i - —T
49,7 £ 0,2
|  —— —— —— L — — ‘_=_I_=—'_'_-
49,3 ——(,2
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JENERATOR PERFORMANS SINIFLARI (1IS08528-5)

SONUGC:

ARK-B 500 N5 urinu icin yapilan performans testleri, Grinin performans sinifinin G3 oldugunu ortaya koymustur.

Performans Sinifi  |Frekans/Gerilim  |Kararli Durumdaki Degisim| Yiik Artisindaki Degisim (Gegici Durum)| %100 Yiik Azalisindaki Degisim (Gegici Durum)|Kararli Duruma Gegis Siiresi
ol Frekans (Hz) +%2,5 +%15 +%18 10sn
Gerilim (V) +%5 +%25 +%35 10sn
o Frekans (Hz) +%1,5 +%10 +%12 5Ssn
Gerilim (V) +%2,5 +%20 +%25 bsn
. Frekans (Hz) +9%0,5 +%]7 +%10 3sn
Gerilim (V) +%1 +%15 +%20 dsn
Frekans (HZ) *Milsteri ve Uretici Tarafindan Belirlenir |*Miisteri ve Uretici Tarafindan Belirlenir *Misteri ve Uretici Tarafindan Belirlenir *Misteri ve Oretici Tarafindan Belirlenir
o Gerilim (V) *Miisteri ve Uretici Tarafindan Belirlenir |*Misteri ve Uretici Tarafindan Belirlenir *Misteri ve Uretici Tarafindan Belirlenir *Misteri ve Uretici Tarafindan Belirlenir



https://arkenjenerator.com.tr/File/8.10.2024-090612-ARK-B%20500%20N5.pdf

FE YTU IzTss £SETMD
JENERATOR SETI NASIL SECILIR ?

1- GUC TALEBININ DOGRU BELIRLENMESI
2- JENERATOR CALISMA REJIMI
3- ORTAM KOSULLARI

4- YUK ANALIZI
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JENERATOR SETI NASIL SECILIR ?

ORNEK UYGULAMALAR-1:

Yiuk Ozellikleri :
Giic : 1000kVA
pf: 0,55

Belirtilen yik 6zelliklerine gore jenerator talep edilmektedir.

Not : Jeneratorlerde kullanilan alternatorler pf: 0.8’e gore uretilirler. _
( = reactive
power (kVar)

(Q = S sin d)

Pload = SxCoso=1000x0,55=550 kW
Qload = SxSin©®=1000x0,83=830 kVAR

i =PF ang_]le

F = real power (kW)

]
Power factor = cos
0 (P =5 cos ¢)

Pgen = 1000x0,8=800 kW
Qgen = 1000x0,6=600 kVAR

Bu durumda ; min 830/0,6=1380 kVA alternatdr secilmelidir.
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ORNEK UYGULAMALAR-2:

Guc : 500kVA, 400V/50Hz (standby)
Ortam Kosullari : 900 metre rakim, 40 C cevre sicaklig).

Belirtilen ortam sartlari i¢in jenerator net ¢ikis gucunu hesabi:
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Bektrik Mihendisleri Demedi

JENERATOR SETI NASIL SECILIR ?

ORNEK UYGULAMALAR-2 :

Guc: 500kVA, 400V/50Hz (standby)

Ortam Kosullari: 900 metre rakim, 40 C ¢evre sicakhgi.

ESP/PRP Power Derate Curves '

Ratings
Gross Engine Qutput Net Engine Qutput
RPM PRP ESP PRP ESP
kWm BHP kWm BHP kWm BHP kWm BHP
1500 409 549 450 604 389 522 430 577
1 KWm = 1,34102 BH|

Ambient Temperature (°C / °F)

50/122 0/32

)

0 300 600 900 1200 1500 1800 2100 2400 2700 3000 3300 3600 3900 4200 4500 4800
Altitude (m

Net mekanik guc : 430*0,82 = 352,6kWm
Verim : %95,2
Net elektriksel gug : (352,6%0,952) / 0,8 =419,5 kVA
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Utility Powers DG Sets

Charge
Controller

Photovoltaic
Module

Battery
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Blektrik Milhendisleri Demegi
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Bektrik Mihendisleri Demedi

Saha Uygulama Ornekleri / SILE
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Saha Uygulama Ornekleri / KIBRIS
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Saha Uygulama Ornekleri / EDIRNE
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Saha Uygulama Ornekleri / AZERBAYCAN-KARABAG
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