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REQUEST REPORT
In this project aim build the transformer center Sancaktepe Fitness Center and it is located at 8.layout,
13.plot and 14.block Pagakdy district of Istanbul. This transformer center will build by Company of Bayar
Construction to supplying electricity demand of Sancaktepe Fitness Center with dated on 06/22/1990 and

numbered of 1938. Energy Permitting Certificate.

Demand of Energy is destined via HDPE pipe in empty cell of third transformer center by type of
34.5KV cross sectional area is 3*(1*240) mm® from these cell with approximately 250 meters along XLPE

cable type of 34.5 kV and cross sectional area is 3*(3*120) mm?.

For this purpose, CBC will build three-cell concrete kiosk transformer center and the company will

transferred transformer center to TEDAS. Power of this transformer center is 1600 kVA.

Medium voltage cells will build according to 36 kV and input load breaker consist of the modular
cell with metal enclosure, in output and transformer output protection cell will using seconder modular cell
with metal enclosure. Load and circuit breakers will working with 24 V dc motors. Fault location indicator

will found in output cell.

Suppling 34.5 kV in Sancaktepe Fitness Center transformer center of low voltage panel will sharing

with NYY cables.

We notice that low voltage TC switch startup current of dc motor. In order to neutralize the
electrostatic charges that may occur at the transformer center, all metal parts in the substation middle voltage

and low voltage section shall be grounded and grounding resistor will less than 5 ohm.

Electricity project of 1600 kVA transformer substation has been prepared and its inspection and

approval are presented.



ELECTRICAL POWER PANEL SELECTION

In this project, we will build transformer center in specified location and we going to use
transformer of Schneider Company. This transformer power is 1600 kVA and cooler type is oil. (ONAN)

Dynl1. We showed that transformer features in the figures 1, 2, and price in figure 3.

Minera

Yagh tip dagitim transformatoérleri,
2,5 MVA - 36 kV’'ye kadar

Ulkemiz standart ve metodlanna bagh kalarak
kullanacaginiz transformatdr, sebekenize en iyi
sekilde ve ekonomik kosullarla adapte edilmelidir.
Dinya capindaki endlstri platformumuz ile

Griin cesitliligi, esneldik ve misteri beklentilerini
tam olarak kargilayacak yadh dagittm
transformatérien sunmaktayiz.

Uzun yillara dayah kalite tecriibasi

80 yilin Uzerindeli tecribesi ve iki milyonu agkin
dlinya Gzerindeki transformatdr kapasitesi ile
kalitesi kanitlanmus bir Grind afrnaktasiniz. Bu
Grlin, Griin gelistirme merkezi tarafindan strekli
olarak gelistiriimektedir.

Minera'daki Urlin yelpazemiz

Standart Minera transformatdr secim araligimiz
asadidaki gibidir:

« Ug fazh (tek fazh istege gore)

2,5 MVA ve 36 kV'ye kadar - 50 / 60 Hz
Genlesme depolu veya hermetik tam kapah

v e e

Milsteri avantajlan Direk veya zemin tipi
de: o eren Dogal sogutmall (ONAN) veya fanh sogutmah
» Urln cesitliligi (ONAF) istege gbre

Yiiksek kalite ve glvenilirlik

- . " - 80 MVA, 170 kV'ye kadar yiiksek glic ve
» Ekonomik olarak optimize edilmesi gerilimlerde ve &zel uygulama alanlan icinde
» Kayiplann sinirlandiriimast (Akim dogrultucuy, Petrol & Gaz Zone il

P Platformiars, topraklama, reaktdr, salterli vs.

* gs;ﬂ; ntr:l?);leo;aha olarak optimize transformatér ihtiyaclarinizi kargilamaktayiz).
« Azaltilmis boyutlar
« Dayanikh yapi
» Geri donlisiml malzemeler

Figure 1



SYMBOLS AND MEANING

ONAN : ‘O’ means burn point is < 300 °C have mineral oil or synthetic insulation ,

‘N’ means cooling natural thermosiphon circulation through cooling equipment and

windings, ‘A’ means air.

Sty ¢ Transformer Power (kVA)

Py, : Total installed power in Watt

ks : Loss factor

T ¢ : Demand factor

cos @ : Angle between real power axis

Py : Demand power in Watt

V,1: Line to Line voltage in Volt

L : Distance in meter

k: 56 cm/mm?

m : DC heat component

n : AC heat component

f : Frequency (50 Hz or 60 Hz)

I, : Symmetric short circuit

E" : The initial transient voltage of the synchronous machine
I, : Symmetrical short circuit current

Iy: Steady state symmetrical short circuit current

Ip: Steady state short —

circuit current at the terminals of the combined exciter generator
I,." : Initial short circuit current

I;p : Symmetrically blocked rotor current of asynchronous motor
I,. : Electrical equipment rated current

I, : Thermal equivalent short circuit current

I;.: Short circuit d. c component

I,: Peak short circuit current

K : Impedance correction factor

p : Pair of asynchronous motor poles



q, : Nominal section

R : Resistive resistance of synchronous machine

Si" : Initial symmetrical short circuit power

S, : Declared power of electrical equipment

Ty : Short — circuit duration

U,, : Highest voltage for equipment (phase to phase)

c : Rated voltage of the system (phase to phase)

U, : Declared voltage (phase to phase)

U, : Short — circuit impedance of three — phase a system

Z : Positive component short — circuit impedance

Z,: Negatif component short — circuit impedance

Z, : Zero component short — circuit impedance

1 : Asynchronous motor supply

K : Factors related to the calculation of peak short — circuit current
u : Factor related to the calculation of the steady — state short — circuit current
W : Absolute permeability of vacancy

p : Resistivity



1. TRANSFORMER POWER TYPE AND SELECTION

equal the 144 kW to each one panel.

CALCULATIONS

Firstly, I have to find my total installed power of my system, so I chose that

ks = 1.1 (For aloss of %10), Tr = 1, cos ¢ = 0.99 and Sy, = 1600 kVA

So, I get total installed power from the above this equation

In my project, I have 8 panels and I will separate the P, to 10 panels. I divided

S Tr

cos @

NO OUTPUT PANEL NAME POWER
1 G PANEL 144 kW
2 O PANEL 144 kW
3 KPANEL 144 kW
4 H PANEL 144 kW
5 A PANEL 144 kW
6 N PANEL 144 kW
7 B PANEL 144 kW
8 Y PANEL 144 kW
9 R PANEL 144 kW
10 1907 PANEL 144 kW

P, = 1440 kW .

1440 kW

10

. Its



2. COMPENSATION PANEL CALCULATION

To compensation,

Find demand power Py = Py * T then Pr = 1440 kW ,Tr =1 cos¢, = 0.8
Pr*xcos@; = 1152 kW cos¢, = 0.98

Q =P« (tanf; —tanf,) =1152 * 0.55

Q = 633.6 kVAr (0.55 is called k factor and Table -2h shows that.)

@, = 0.98

g
(o)}

Q—zo_le'- tion EPDK) COS =2
P—loo—s(oneczon K) (,02—5—

Str * %3 < Q.(stable) < Srp * %5

Tablo-2h. Kompanzasyon igin k katsayisi cetveli

" [c030:]0.95 0561 0,570,981 0.99)
f 157510 5] 07 [o o}

Lo 1600 kVA * %3 < Q(stable) < 1600 * %5

cos(q,f
48 kVAr < Q(stable) < 80 kVAr
oy No Level Power
5 1 Stable 50 kVAr
o100/ 15%] 2 Llevel 40 kVAr
10251054/ Loo) 3 2.level 50 kVAr
B NEEE L 4 3.level 50 kVAr
106G/0731077,0821088
AR MR O IR 5 4.level 50 kVAr
072 063j067]071j075{0821
7 loeilossogalom o8] 6 5.level 50 kVAr
.74 0. 0620 :O,I C‘r
o Be2 o oen unaiOTd 7 6.level 50 kVAr
078 T[T {u e o5 0% [0%s] 8 7.level 60 kVAr
B ) i (1 G R LN X 9 8.level 60 kVAr
/[ 081 039]023/047i052[C
82 03710211045/ 05 [0 10 9.level 60 kVAr
,83 0341038{042]047]0.
2 FICES U T 11 10.level 60 kVAr
o M T3 P ) (1 CEALES 12 11.level 60 kVAr
| 0.88 0.21[0.25[028]034] 04
83 0.18]0.22(0.26]0.31 | 0.37 |
0.9 C.15]0 .23/1026{0.34
Total = 635 kVAr > 633.6 kVAr
Figure 2




3. CABLE AND LINE SELECTION CALCULATION

First of all, I have to find main distribution panel current using this equation.

_ Pk 1440 N
Iapp = TorpmEn - T 2209.5 = 22104

In using table 5h-a, we can find the selected cable for main distribution panel

1#240 mm? cable is carrying 561 A current in air, so if I use this cable for three phase can enough for

2210 A current.

Tablo-5h. a) Tek damarli NYY kabio (0,61 k) teknik bigier 3[(5 * 240 mm?)] + 3(1 * 240 mm?) NYY cable

T EOVUT VE AGPLIKLAR
= A

Net ot i
norl[ 036 | 4y | 50 | orenozonc D’”
res OB sy PR

i For 3 phases
| mm Kgm | m ohmim | ehmim
l
W5 | 5B | S0 0| Ta1 | 1547|055 | 045 | 019
5| 62 | 60 |100| AT | 885 | 04 |045 | 018
W 7 | & || 48 | 551 | 05 | 088 [0 5%x561%0.88 =24684A4 > 22104
w75 105 1000 3@ 3535 | 045 | 0 | .1
WO 8§ [ 180 [T 18 | 49 |03 | 0% | oA i
S
WS90 215 [1000f 1,15 376 | 0374 | 0327 | 0117 | 0003 |127|107] 103 | €3
G5 | 15 | 3% 100|077 | 0% | 035 | 0312 | 01z | 00 |E3[1T[ 7 [1fS
7[00 | 0108 | 00w [1e5]185] 150 | 15 _ -
WS 125 |4 [to0| 0528 | 0627 | 05| 0 ; ] Correc tion. factor
e G s N L R I
WIS | 7@ [f0m| 0Zp | 03 |05 | 0% | 02 | 06 j2|a% :| 2—I
W AT 1 0aEs 1338] 287
YT s G| 0|02 | 031 | 6z | a0 [ 00 |38 25._ (&
Einon X0 | 1000] 0153 | 0.184 | 0315 [ 0.2 Oea | 008 |32] 3| 374 (34
M ¥ % S R I T
S B T mer T FaT 05 | 0068 | Q& |48 35] 453 K .
%l_ L ) B R ) zf e TR e Each output panel have 144 kW power and if I
£ 23 5121 | 041 | 0254 | O X
R Lo basd Ao T | 0 | 0882 e[ 1] 0 e . .
S| 2817 Tiw| oo | o0 | o [0 | O = ot=tm  use the formula again, I will find,
e B )l i i
T : g o0 | a0 TR 87 |8
| ¥ oW || oo | o1 | 0% e
Y B o o 0B | G | 0019 [8B3[5R2 M | ¥
el | A0 | ames | 008 [0M9] 0| | e
153 e Tee——t——— 57 | 02T | 082 0078 (855
e S S I O A d
s"mw Ig=lp=Ilx=Ig=I=Iy=1Ig =1y = Iz = Ly
B‘Mﬂ
2
&m%‘”wﬂmmmmaﬁm 144 % 103
erip veys demet gebinde adandini _ _
V3%V, xcosp /338008

= 2734814

Figure 3



We can find the cable measure using with table 5h—c,

The correction factor is '1' because there is no other cable in the cable tray or on the route where the cable

is laid.

(3 %120 mm? )*1

/

Correction factor

282x1A=1282A > 2734814

PANEL

Z
NO =) ©) ©) 24 S e
= s | £Z| G |&B 2= |#EE  |3&:
— = Q = m v 4 m = >
= = Z| g g8 s |eEz 337
. 2 — 2 | Hm “5 TR °a
> ©) m < =
75} @) wn O
Power | Current | Piece | Figure | Factor Type Current Current Section
kW) (A) (mm?) (A) (A) (mm?)
MAIN 1440 | 2209.5 5 AIR | 0.88 3[(5 5561 24684 A 240
DISTURI * 240 mm?)] | = 0.88 > 22104
BITON +3(1 = 24684 A
PANEL * 240 mm?)
NYY cable
G PANEL 144 | 273.481| 2 AIR 1 (3 273481 A | 282 A 120
* 120 mm?) > 273.481 A
O PANEL 144 | 273.481| 1 AIR 1 (3 273481 A | 2824 120
* 120 mm?) > 273481 A
K PANEL 144 | 273.481| 2 AIR 1 (3 273481 A | 2824 , 120
* 120 mm?) > 273.481 A
H PANEL 144 | 273.481| 2 AIR 1 (3 273481 A | 282 A 120
* 120 mm?) > 273.481 A
APANEL | 144 |273.481| 2 | AIR |1 (3 2734814 | 282 4 120
* 120 mm?) > 273.481 A




73.481] 2 | AIR (3 273.481A] 2824 120

NPANEL | 144 |2 ) e
273.481] 2 | AIR (3 273.481A | 282 4 120

BPANBLY 144 * 120 mm? ) > 273.481 A
73.481] 2 | AIR (3 273.481A 1] 2824 120

YPANEL | 144 |2 A o
L 4 273481 2 | AIR (3 273.481A | 282 4 120

HPANE H * 120 mm?) > 273.481 A
1907 144 |273.481] 1 | AIR (3 273.481A| 282 4 120

PANEL * 120 mm?) > 273.481 A

05 Tia's Merueieorin Projelerdainas:

261

Tabio-Sh. c) Ug damark NYY kablo (0,61 kV) teknik bilgileri

NS

i CEREr Ty

| S

3
pren)
kg

L1
ik

e | igim

Figure 4
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4. BUS-BAR CROSS SECTION CALCULATION

3 . Py B 1440 N
P, = 1440 kW Iypp = Bolismen — Toahieaan 2209.5 = 22104
Rpara = — Xibara = 27‘[f * 2 [ll‘l (2 ban+h + O 03)] * 1077

kS

I decided cable measure using in table 7h-a.

— i bakir baralarda siirekli yiikleme g%
,) wmcn kcl‘“k" 1g1: 35 °C, Isnma; 30 K)

iklenebilirligi, 35 °C ortam stcakligind,
30 K (Kelvin) sicaklik artist igin gecerlidir,)

imlag

1 YOKLEME AKIMI (A) - 50 Hz A

Ciplak Bara Adedi

<]

3
1]

il

I n [llm |

i

110
140

=3 O T T

500

Elsuuuuu

I chose that in the table 2 * (80 * 10) mm painted Bara

2600 > 2210 A Suitable vV
h=80mm=8cm,b=10mm=1cm

Aagre =+/0q * Ay * a3 = 12.59 = 12.6 cm

Il=2m,a,=10cma, =20cma; =

10 cm (random chose)

0.045 mQ
¥ —> s0+21 212.67‘1r+8
toars = 2450+ 2 (2755

= 0.101 mQ

0.101 mQ * 2meter = 0.202 mo

Zpara = \/Rbara2 'i'ijara2 = 0.20 mQ

»solget Rpgrq =

2

56+80+10

+ 0.03)] * 1077




__ 633.6%10°

To compensation BUS BAR I4pp

I have to choose %20 more to this value.
962.6 + 192.5 =1155.1 4
If I chose (60 * 10) mm 1200 > 1155.1 A Suitable v/

h=60mm=6cm,b=10mm=1cm

Qgue = +/0Q1 ¥ Ay ¥ az = 12.59 = 12.6 cm

l=2m,a; =10 cma, = 10 cm az = 20 cm (random chose) , so I get Rygra = =

e 0.045 mQ

12.6m+ 6

Xibara :Z*TT*SO*Z[IH(Zm

+ 0.03)] *1077 = 0.131mQ

0.131 mQ * 2meter = 0.262 mQ

Zpara = JRbaraz +ijara2 = 0.264 mQ




5. VOLTAGE REGULATION CALCULATION

L=125 m (random chose)

F " (V g = 2%100*Px*L
OF mono ase e
P g K*S*ULNZ
T thres phuses Yoo = e rt
o [nree ases _— e
p 0 K*S+ULn?

Each output panel has 144 kW power I used and
cose = 0.8 L=150m 0-6/1 kV PVC isolated NYY cable

_ P _ 144%10%
= V3xUp*cos(p) V3+380%0.8 2744
(In Table 5h-c) 3*120 mm?>NYY cable

%o 100#+P*L 100%144%103%125
0 _— —
KxS*Up 2 56%3802x120

= 1.854 < 3 (suitable)
To real value of voltage drop
R=0.184Q,X, = 0.073— ,L = 125

km

V3#Ip*L*(R xcos(@)+X *sin
Ye = b*L*(Reable : (@)+Xcable (¢))*100
LL

__ V/3%274%0.125+(0.184%0.8+0.073+0.6) 100
B 380

%e

%e =298 <3 (Suitable)




%e =1L+Px ks + L = Pxmy = tan(p) To(NYY 3*120 mm?)

cos(p) = 0.8, tan(¢p) = 0.75

_ 100 — —7 %172
ks = T 1.03 *107/Q/m*V
Q0 100%0.073%103
— —_— —— *10—8 *172
X;, =0.073 = ms e 5.055*1078 Q/m*V

To (NYY 3*120 mm?)
50m

L % P(kg + m3 * tan(@)) = 50 * 144 = 103(1.03 * 1077 +
5.055* 1078 * 0.75) =1.01 < 3 (Suitable) v

100 m

L % P(k3 + m3 * tan(gp)) = 100 * 144 * 103(1.03 * 1077 +
5.055+ 1078 % 0.75) = 2.03 < 3 (Suitable) v

150 m

L % P(ks + ms * tan(g)) = 150 * 180 * 103(1.03 * 10~7 +
5.055% 1078 % 0.75) = 3.04 < 3 (Not Suitable) X

To Bara system, [ = 2 m painted Bara

(80*10 mm)
_ 100%1440%103+2 .
Yoo =~ oo 1o=0.44 < 5 (Suitable)

_ V3elprLa(pxcos(@)+X para*sin(e))

%e *100
UL
> L -3
Yo = V3%2210%2% (g 5=+0.8+10 *0.6)*100

380

%e = 1.245 <3 (Suitable) v

To (k) approaches

L o = AU
T

R_

AU
= %S %e = > * 100

PxL ;
Ay= m * (R * cos(g) + X}, * sin(p))

A P12 1 Xk i )

= — %

v U*K*S( +x *ane)
Ay PxL=xk

%e =—=——x100

U U?+K=*S




