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Kapasitor Banklarinin
Ambalajlanmasi ve Depolanmasi

« Banklar ahsap sandiklar igerisinde istenilen depolarda mu-
hafaza edilecek sekilde ambalajlanir.

«  Sekil -1'deki modiiler haldeki banklar depolanacaklari yerlerde
list Uiste istiflenebileceginden daha az yer kaplar.

Sont kapasitor olcii-kumanda
ve koruma panolari TEDAS -
MYD - 96-30 sartnamesine
gore yaplimaktadir . kuman-
da panolari DM ve IM ‘lerde
kullanilan  sont  kapasitorleri
otomatik (reaktif role ile) ve ma-
nuel olarak devreye almaktadir .
Pano iizerinde Asir Akim Rolesi,
Dengesiz Akim Rolesi ve Gerilim
Roleleri mevcuttur. Manuel ve
otomatik konumda iken kapa-
sitorlin desarj siiresi dolmadan
devreye vermeyecek sekilde
tasarlanmistir.

Shunt capacitor measures-
control and protection panels is
done according to TEDAS — MYD
-96-30 specification. Control
panels take shunt capacitor into
the circuit automatically which
isused DM and IM. There are over
current relay, unbalanced current
relay and voltage on the panels .
It is designed not to given oper-
ating before capacitor discharge
times is over when manual and
automatic position

Capacitor banks
packing and storage

«  Banks packing is done which is storage in wooden
case

«  Modular banks can be placed overlap for this rea-
son it takes space , shown as figiire-3.

Sekil-1- Kapasitor banklarin depolamasi.
Figure -1- capacitor bank storage
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Kontrol Panosu
Control Panel
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2.4 kV' tan 20.70 kV a 1/3 Faz 50 Hz /60 Hz Yiiksek Gerilim
Kapasitorleri

Maksimum gerilimi 20.70 kV

Maksimum gikis giicii 750 kVAr ( Tek Faz)

Tamami Polipropilen ( APP) filmden

Cok diisiik kayiph

Izolasyon seviyesi ( B.l.L. ) 170 kV'a kadar dahili ve harici
uygulamalar

Ustiin elektiriksel performans

Gelistirilmis govdeli karekteristligi

APP filmli Shreem Kapasitorleri tamami, IEC 60871-1-2 &
IS standartlarinda gereken ihtiyaglan karsilayacak sekilde
tasarlanmis, test edilmis ve imal edilmistir.

Birim iiretim maliyeti diisiik olmasi sayesinde Kompanzasyon sis-
temlerine ekonomik ¢oziim sunar.

Gii¢ Faktoriinii gelistirmek
Hat kayiplarin azaltmak
Gerilim kayiplarini azaltmak

0G Kapasitorleri ayri

ayri kullanilabilecegi

gibi anahtarlamali ya da
anahtarlamasiz olarak bank
sisteminde kullanilabilir.

*  Direk tipi bank
«  Salt tipi bank
+  Kabin tipi bank

— - Power capacitors can be in-

e stalled singly or in factory-

assemblend, switched or un-
o ksi

L. o : ge Switc ed banks in

e
g

*  Pole mounting rack
«  Open substation bank

Kapasitor iiriinleri. . Cabin type bank

Capacitor unit.

Single / Tree Phase high voltage capasitors 50 Hz /60 Hz
from 2.4 kV to 20.70 kV

Maximum voltage 20.70 kV

Maximum output 750 kVAr ( single Phase )

All polypropylen ( APP ) film electric

Ultra now losses

Indoor or outdor applicatiion upto 170 kV BIL

Superior electrical performance

«  Improved tank rupture characteristic

Shreem — All film capacitors features the lasted designed,
manufactured and tested to meet or exceed the require-
ments of applicale IEC 60871-1-2 & IS standard. Their low
cost per kVAr makes these capacitors a simple, economical
source of reactive power on electric power system for;

«  Improving power factor
«  Reducing line losses
«  Decreasing voltage drop

Kapasitor bank kurulum sekli
Capacitor bank application
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Kapasitor Uygulamalan

Kapasitor uygulamalarinda asagida belirtilen verilere dikkat edilmesi

gerekir.

*  kVAr gereksinimleri

*  Enuygunyer

«  Koruma tipi

Kullanim alanlarni

«  Trafolarda reaktif giicii yok ederek daha verimi galigmasini saglar.
Hat sonunda gerilim diigtimlerinin dniine geger.

«  Yiikleme merkezinde ya da yakinlarinda : En uygun VAr giiciinii ve
gerilim diizeltmesi saglamak.

«  Hattin sonunda : Maksimum voltaj diizeltmesini gergeklestirmek
icin kurulurlar.

Tasarim

Shreem Kapasitorleri -40 C ile +55 C ortam sicakliginda galigmaya uy-
gun sekilde tasarlanmisgtir. Anma gerilim ve frekansindan anma kVAr
degerinin altina diismeyecek sekilde dizayn edilmis, IEC standartlarina
uygun dielektrik testine tabii tutulmustur.

Kapasitorler asagidaki kosullarda % 135'e kadar sorunsuz galisirlar.

«  Anma frekansinda agin voltajdan kaynaklanan kVAr'da

«  Temel frekans gerilimine harmonik bindirerek eklenen giiglerde

+  imalat toleransi igin verilen kVAr'da

Kondansatdriin tavsiye edilen maksimum calisma gerilimi, anma ger-
ilimi % 110'u kadardir . Shreem kapasitorleri anahtarlama aninda olusan
asiri gerilim darbelerine karsi giivenlik faktoriinde iretilir.

Shreem kapasitorleri standart olarak 50 ve 60 Hz' de galisacak sekilde
tiretilmektedir. Diger frekans araliklarinda da galisabilecek kondansator-
lerimiz mevcuttur.

Kondansator Bank — Boyutlandirma

Kapasitor banklarinin tasariminda genellikle Tablo-1'de verilen degerler
kullanilarak ihtiyag duyulan toplam gii¢ belirlenir. Ayrica birgok du-
rumda kapasitor banklarinin tasariminda sistem gerilimi, harmonikler
vs incelenmelidir. Bu dogrultuda koruma sekli, akim sinirlama reaktorii,
sekonder koruma yapilip yapilmayacagi gibi konulara dikkat edilmesi
gerekir.

Kapasitor bankindan boyutlandirma diizeltmesinin yaninda, Devre kesi-
ci, Seri reaktor , Koruma roleleri vh. gibi ilgili malzemenin dogru segilm-
esine de baghdr.

Bilhassa, Kapasitor kurulumunun rezonans nedeniyle kullanicinin siste-
minde tehlikeli yiiklemeye sebep olmasinin kontolii temel esastir. Tablo
1 gerekli kapasitor glictin Q (kVAr) hesaplanmast i¢in kullanilir ve yiikteki
P(kW) gii¢ faktoriiniin iyilestirilmesine ihtiyag duyar. Q =k x P

Ornek : Yiik giicii P= 1500kW iken gii¢ faktoriinii 0.8 den 0.98 e yiik-
seltecek kondansator giicii nedir ?

Tablodan k=0.55'dir ve bu nedenle Q=0.55x1500 =825 kVAr olur.

Capacitor Bank-Sizing

A capative kVAr required for improvement of power factor at a given load
can be made from the nomogram in table-1. However, in most cases the
capacitor bank rating has to be carefully selected after due considera-
tion of rated voltage of the system, system over-voltages, hamongcs sn
the system, rating of series recator if any, etc. Besides the correct sizing
of the capacitor bank, the reliability also depends on right selection of
associated equipment such as the cicuit breaker, series reactor, protec-
tive relays,etc.

Above all, it is essential to check that the capacitor installation will not
cause dangereous stress to the user's system due to resonance. Table
1 is used for calculating the necessary capacitor power rating Q (kVAr),
required to imprpve the power factor of a load P(kW).

Example: What is the capacitor power rating required to increase the
power factor of an intallation from 0.8 to 0.98 if the load Pis 1500 kW ?
From the monogram K=0.55 and hence Q=0.55x1500=825 kVAr

Capacitor Application

Capacitor Application reqgires an evaluation of power system to deter-

mine.

«  The kVAr needs

+  The most effective location

«  The necessary protection

In general capacitors are installed

« At the substation : To supply the system VAr needs most effectively

+ At the or near, the load center: To obtain the optimum VAr supply
and voltage correction.

« At the end of the line: To achieve maximum voltage correction.

Ratings

SHREEM Capacitors are rated in continuous kVAr, voltage and frequency

for operating within the -40 to -50 C ambient temperature range. De-

signed to produce not less than rated kVAr at rated voltage and frequen-

cy, there are subjected to all applicable IEC/IS standard dielectric tests.

Capacitors will operate safely at 135 % of kVAr rating under following

operating conditions.

«  kVAr caused by excess voltage at rated frequency

«  kVAr added by the harmonic voltage superimposed on the power
frequency voltage

«  kVAr attributable to manufacturing tolerance.

The maximum recommended working voltage of capacitor is 110 % of

rated voltage, Shreem capacitors include a safety factor that permits

them to tolerate without damage momentary over voltages caused due

to switching- load fluctuation.

Capacitor-rated frequency is 50/60 Hz, kVAr output varies directly as the

ratio applied frequency to rated frequency.

Capacitors designed to operate at other frequencies are also available.

Shreem
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achlevable
COS@ (TARGET)

cos @

080 082 0B85 0B 080 052 0S84 086 098 1.00
067 036 041 049 057 063 068 075 082 080 111
068 033 033 046 054 059 065 072 079 088 108
069 030 035 043 051 056 062 068 076 085 105
070 027 032 040 048 054 059 068 073 082 102
071 024 029 037 045 051 057 062 070 079 099
072 021 026 034 042 048 054 060 067 076 096
073 049 024 032 040 045 051 058 065 073 094
074 016 021 029 037 042 048 055 062 071 091
075 013 0138 026 034 040 046 052 059 068 088
076 011 016 024 032 037 043 050 057 065 086
077 008 013 021 029 034 040 047 054 063 083
078 005 040 018 026 032 038 044 051 060 080
079 003 008 016 024 029 035 042 049 05 078
0.80 005 013 021 027 032 039 045 055 075
0.81 010 o18 024 030 0368 043 052 072
0.82 008 018 021 027 034 041 045 070
0.83 005 013 048 025 031 038 047 067
0.84 003 011 016 022 023 036 044 065
0.85 008 014 0189 028 033 042 062
0.86 005 011 047 023 030 039 059
0.87 008 014 021 028 036 05
0.88 006 011 018 025 034 054
0.89 003 008 015 022 031 051
0.90 006 012 019 028 048
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Yapi ozellikleri

+  Diisiik viskoziteli PCB icermeyen ( Non-PCB) ozel bitkisel
kapasitor yagi ile aginmaya ugramadan emdirilir.

+  Kondansatorler dahili ya da harici sigortalar tarafindan ko-
runur (Sekil-2).

*  Paslanmaz c¢elik tankin agir asindinci atmosfere
dayanmasi igin poliiiretan agik gri renk ile boyanur.

+ Islak yontem - porselen busingler yiiksek giig, dayanim
ve hava sizdirmazligi igin kapasitif tanka 6zel bir kaplama
ile kaplanir.

+  Dahili desarj direngleri kapasitor enerjisi kesildikten sonra
5 dakika (300sn.) den daha kisa siirede terminal gerilimi
50 volt ya da daha altina diisiirebilmektedir.

+  Kapasitor iiniteleri lizerinde IEC normuna uygun Aliiminy-
um etiket ve bu etikette de iinite hakkinda genel ozellikler
meveuttur. B Harici Sigorta

Dahili Sigorta Elemani

Dahili Desarj Direnci

Dahili
Desarj
Direnci

Kapasitor
Elemani

A.Dahili Sigortali Kapasitor
B.Harici Sigortal Kapasitor

Sekil-2- Dahili ve harici sigortal kapasitor iinitelerin yapisi

Salt tipi kapasitor bank yandan goriiniim
Side view open substation capacitor bank

Construction Features

«  Impregnated by-PCB bio- Degradable low viscosity capaci-
tor oil.

«  Capacitors are protected by internal elements fuses or by
external units fuses (fig.2)

«  Mild or staninless stell tank with plyurethane light gray
paint finish for resistant to severely corrosive atmospheres.

«  Wet process-porcelain bushing glazed for high strength
and durability and hermetically sealed to the capacitor tank

+ Internal discharge resistors that reduce terminal voltage at
50 volts or less within five minutes after capacitor has been
disconnected.

«  Aluminum nameplate contaiing required IEC data.

External Fuse

Internal Element Fuse Internal Discharge Resistor

Internal = L L
Discharger = L= =
Resistor == == ==
Capasitor| _F——F——_
Element | _=—FZF——"-=__

A.Capasitor with internal element fuses
B.Capasitor with external fuse

Figur-2- Internal and external fuses type capacitor desing

Sac kosk igerisinde uygulama
Sheet metal substation application
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e |EC 60871-1-1(2005) ve IEC 60871-2 (1999) standartlarina uygun.

e Akredite Labaratuvar'’dan (CPRI)* Tip Test Belgeli ( Toroslar EDAS Mersi il Miidiirliigii huzurunda var
olan tip testleri tekrarlanmistir).

e |EC 60871-2(1999)da belirtildigi gibi 1.4 Un’de 1000 saatlik endurance testine sahip.

e Mevcut banklarda patlayan kapasitorlerin terine yedek olarak kullanima uygun konstriksiyonlu.

e -40 C/ +55 C Genis aralikh calisma katagorisine sahip , (TEDAS MYD 96-026 da -24 C / +45 C isten-
mektedir. Yukarida belirtilen genis calisma araligi IEC 60143-1(1992) standartlarina uygun tip test
belgelidir).

*CPRI Kapasitor konusunda diinyanin en biiyiik akredite tip test labaratuari olup TURKAK onaylidr.
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