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where
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f = frequency of supply, Hz
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2 Pressure relief valve

The pressure relief valve is mounted on the cover
of power transformers to relief any internal over
pressure,

Pressure relief valve is flanged type with operating
pressure from 0.2 atm to 0.7 atm (20 to 70 KPA).
The valve operates, just the internal pressure reach
30 % higher than the setting value.

3 Dial thermometer with capillary tube

This instrument is used for indication of oil
temperature in power transformer. It Is of dial type
fitted with maximum reading pointer and suitable
for outdoor mounting.

The maximum reading pointer should be re-settable
from outside by a Knob or by screwdriver.

All components are made from corrosion resistant
material or surface treated.

4 Buchholz relay
This relay is provided to:

- Detect any generation of gas Bubbles and energize
alarm Contact (first stage)

- Detect any sudden oil level drop and actuate
- Tripping contact (second stage)
- The relay is according to NFC 52-100, DIN42566.

5 Magnetic oil level indicator

The oil level indicator is of magnetic type provided
with indicator to indicate the oil level of the expansion
tank (conservator) for power transformer.

Operating temperature is:

Ranging from -20 °C to 100° C & Degree of protection
IP 54
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6 Electrical fan

In order to Increase the transformer load capacity
a special motor fan is used to increase the cooling
of transformer.

7 Winding temperature indicator

The winding temperature indicator is used to control
the cooling Fans for (ONAF) operation and gives
alarm and trip signals to protect the power
transformer.

The indicator is complete with a temperature sensing
system with a capillarytube and suitable for a current
transformer with secondary current 2A. It is fitted
four sets of adjustable micro switches to close
between temp. range 60° C to 120°C.

8 Oil temperature indicator

The oil temperature indicator is used for Indication
of the oil temperature and gives alarm and trip
signals to protect the power transformer.

9 Dehydrating breahter
(SELICA-GEL TYPE)

It is used to trap out the moisture of the air entering
the Expansion vessel during the transformer
operation.

The saturation degree distinguished by changing
color silicagel.
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supply bus Load bus

Al nall Jomgill : 6-9 U

¢ Phase Sequence—J1 (alis| ¢t 13l 5-2-9
8) S5 3yseay (Sl ¢« Polarity I <) Alls 8 Sos WS Ll Phase Sequence ) cadlial Al 4 G
Phases. Jl (30 cpag) o 8 JS (& short circuit Wl (< Cycle I s aad ¢ Cycle JS

$ y40 gslw Phase Displacement (555 O] uzw 13U 6-2-9

O AT dray ¢ iia gsbuy @)l e oplagad) claldl phase displacement ¢ 3l oS of hal ay
G YYO g5l e I Jsaad) IS ol ¢ JEall Jus e . vector group. J s ) ety galsaadll ) 5S
cobd) Jamdll 8 Dpad Ly LS ¢ Ao sanall uii o 6l < ZZ0 1 DO S YYO L Sl 058 o

it gl e dlasall clsaall puan 0585 of casy jaall Lslus phase displacement 1 sSs o olaal
DA Anilills 3yseiall a1 Vector Groups il (e Cile sana (g B2als de gandl

Group 1: Zero phase displacement (Yy0, DdO, Dz0)
Group 2: 180° phase displacement (Yy6, Dd6, Dz6)
Group 3: -30° phase displacement (Yd1, Dy1, Yz1)
Group 4: +30° phase displacement (Yd11, Dyl1, Yz11)

PonhbE

e Sass o) 0Sad 4 53 dcsane WL 25 1 desanall o liiuls e sane (o Uaild Gilgaall (36 of s Vs
sl 8 Juagll ik (e by
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Material Material
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A i ol 4 g Y Cum ¢ daglia 00 i capacitance - Jie Ideal capacitor sl CESA) o aslaas
CISag g S oad & ¢ B Caaill b L &5 SIN 1 e I 850 Caaill 8 8LLIL (ks sed ¢ pOWe
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el Bygaa Ayl ey day 90 o DLl JB lalls aeall (e Apghlld 5 ey ¢ Byua daslie Ccapacitance
LlSé ¢ ideal capacitor 43,8 e (ESall 2eli aaa e Jphse Jaad adle jlaie Lulde tan § iayg ¢ delta, 6
dielectric  Jsaall Jjlse A 325800 A8Ualld da e . dadgaill il capacitor I oS WS Ayl oda i
J) ded calmy dissipation factor o Lad Cipy liall 1y tan § ge o2Y) & aulis losses
¢ Ableall o 2355 22l ae Dielectric Power Loss

P, =2nfCV?tané$

where

P4 = dielectric losses, W

f = applied frequency, Hz

C = capacitance , F

V = operating voltage, rms V
tan O = dissipation factor

dielectric loss —J 8ygkas 4-1-10

oY <llys ¢ power loss ) 15l jhaal (e g b ag s ¢ sasiaall Al (he Slia leja Jiey A8l (e gl 138
¢ 335l dEL) caoly tan § oy Wl ¢ tan §  cualy sylal) dae Cuedy) Ll ) al) daga sady b tan §
- Dl (ha Dled) sy s 1ag ¢ JSTHHaN § aiy ¢ ST phal) das caly Ul
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s Jia lly ¢ sl S ) clile b gl il daglia & Copper Loss duulaill cilagiall (ya Lulul
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Gl gaall g @l gkl i § o 3-10

olbl g 95 w3 1-3-10

Jalgall 4y (8 oSaill Sy 4ild 2053l lae Lady ¢ il 3ale g535 (il A80S 5 20 g e Lulud Core loss I acias

salall (pe S ST e laSll s Wlley . dsal loliaa (588 Gy @uall Clall sale gsi Hlia) e Say dus
&b iy Yy Hysteresis 3wy Y Steel 1) (e g58 (seniing Gprinad) lely . aatiuad) (sl aa o)
110 Jsaall 8 WS Ak @llay . Jle eddy current

3alall 3\:\5}\ s 2a) 1-10 d}l,&

Year Core Material | Thickness Loss
(Approx.) | (Mm) (W/Kg At 50nz) |

1610 Warm rolled FeSi 0.35 2 (1.5T)
10850 Cold rolled CRGO 0.35 1 (1.5T)
1860 Cold rolled CRGO 0.3 0.8 (1.5T)
1865 Cold rolled CRGOD 0.27 084 (15T
1975 Amorphous metal 0.03 0.2 (1.3T)
1980 Cold rolled CRGO 0.23 0.75 (1.5T)
1985 Cold rolled CRGO 018 067 (1.5T)

- gl Qi i & Leadiaall dgall 8 cpulal cpe s laal o caiy Jsaad) e

. 8yslaall e Jsall a5 amorphous metal & Y
. CRGO material . : 450l

OSars ¢ el permeability Lhliaall Laled) G SEI gaill e %25 Loty J8 J5Y) gl & cilasiadl,
chplll Jie las dd8y il A gl

Syudll § wadll Ao padl d8LS Wb 2-3-10

cad Allg ¢ voltage per turn 4dl J<1 agall Jul& Gy (e Brax el Ji6 oo A8l 8 aal) L6 (3)k gaa)
I EON |

E/N = 4.44B,Af x 107°
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g Bl ke 1y ¢ alaglia 3l Ml ¢ Jeasall Jsb e wjan Gl axe il o8 AY) qulal) e (K
dalie 32 ol Lo ¢ 58T AASE ey 13y Juasall adadall dalise Liaf UyS 13) V) aglll ¢ copper loss sy Al
ol S Gl g LSE ¢ S e ¢ Juasadl 8 eddy current as 0SS I e AT s sall (sagie adaiall

£15Y) 238 Sy cOMpromise I e g5l zlings ¢ 48lall 3 sl (il Mgass Lagypoa

PF (puesy load loss JuJa5 3- 3-10
O Ll ded Ll aie iy Power Factor ) geesd of Lass ¢ Ll gpe go Lyl canlisi load loss o sy
Joad loss I J&i & las Allad et (PF (s Jia ) Slall Les Jlis dipla ]

KW/ pf - pe sl gmsal) Sl o s o (S0 Wild ¢ culiload J1 (e Gasadl KW (o Liajd 1308
- il pf dad s g 1 maad pf ) s 13) l0ad loss 3ag86al) Z8Ual) & pdgil) jlase  aat 2060 Aslaall

Saving In Load Losses
= (Per unit loading as per kW)? X Load losses at full load

(o

cable loss & gl Al Caliays anhalliy ¢ %56.25 (gl il o8 1 ) sty 0.8 ndll pf ol Jixas
-t Jgaal) 8 335m5all 1088 1) Conam (585 of Sy s
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GUARANTEE FIGURE

NORMAL LOSSES YOLTAGE SYSTEM (12 KY)
LOAD NO Total
POWER | LOSSES LOAD % A D ¥ 0il Weight K P R FIG
KNV.A AT 7S LOSSES | IMPEDANCE | (mm) | (mm) | (mm) (kg) kg) (mm) | (mm) | (mm)
W) (W)
25 6K 120 4 730 645 1250 90 320 S20 S0 125 |
50 13410 190 a 730 645 1295 us 4001 520 50 125 1
63 1430 218 4 875 645 1330 124} 475 520 S0 125 1
11X 2150 00 4 875 713 1330 131 580 520 S0 125 1
1641 2930 420 4 1210 710 | 1575 250 890 520 S0 125 1
200 3730 514 4 1620 940 1575 260 10130 320 50 125 2
300 440 614 a 1780 990 1690 65 1345 670 S0 125 2
500 THIO 890 4 1700 | 1020 | 1770 430 1785 670 50 125 2
630 8750 1100 4 1741} 950 1801 470 19941 670 S0 125 3
BOO 1720 1250 4.3 1925 | 1170 | 1870 590 2801 670 S0 . | [ Bl
1000 14230 1400 s 1995 | 1140 1913 00 2850 820 50 125 3
1500 20200 1900 6.5 2260 | 1300 | 2130 015 3800 K20 S0 125 3
1601} 20250 2170 6.5 2190 | 1m0 | 227S 1140 4600 %20 50 125 3
2000 23400 2350 6.5 2365 | 1280 | 2350 1150 5000 52 50 125 3
2300 1500 2850 7 2585 | 1873 2385 1510 65011 1000 70 200 ‘] 4
3000 3500 3300 7 2570 | 1875 | 2485 1550 7310 1000 70 200 4
REDUCED LOSSES VOLTAGE SYSTEM (12 KV)
LOAD NO Total
POWER | LOSSES LOAD % A D ¥ Oil Weight K P R FIG
K.V.A AT 75 LOSSES | IMPEDANCE | (mm) | (mm) [ (mm) (k) (k) {mm) | {mm) | (mm)
: 4
(W) (W)
63 1150 195 a 005 [ 1370 60 | 610 5301 50 125 1
100 1150 300 4 1050 645 1450 230 910 520 50 125 1
160 1841 360 4 1210 645 1470 265 1060 520 50 125 1
200 2000 a4 4 1580 630 | 1604 05 1210 320 S0 125 2
300 3260 320 a 1651 740 1751 390 14195 670 0 125 2
S 4830 720 a 1720 | ®20 1790 EDES 2215 a7 50 125 2
[ B0 6300 101X 4.3 2050 | 1026 1 HE0 600 | 3000 670 50 125 3
1000 Q400 1 104 s 2130 | 1050 1960 705 XG0 820 5t 125 3
1500 13500) 1800 6.5 2200 | 1170 1120 910 4720 §20 50 125 3
20101 20420 2350 6.5 2365 | 1270 | 2415 1130 4800 821 50 125 2
2500 26870 2850 ) 2800 | 2000 | 2530 2175 7750 1000 70 200 4
NORMAIL LOSSES VOLTAGE SYSTEM (24 KV)
LOAD NO Tiital
POWER | TOSSES LOAD 03 A D ¥ Qil Wel aht K P R o
KVA -AT?75 LOSSES | IMPEDANCE | (mm) | (mm} | (mm) {kg) (kge) (mm) | (mm) | (mm)
(W) (W)
25 ST 120 3 T30 645 1250 a0 320 =20 50 125 1
50 1 1841 210 4 875 630 | 1330 160 495 520 50 125 1
63 1450 25() 4 875 6RO 1330 190 600 520 50 125 1
1) 2230 300 4 995 680 1475 235 750 520 50 125 1
161 3220 420 4 1210 710 1575 250 910 S20 30 125 1
200 A0 510 4 16011 935 1575 255 1010 520 50 125 2
| 300 5220 | 610 4 1780 90 16910 365 1343 670 S0 125 2
S04 7030 890 4 2030 | 1150 1940 610 2000 670 S0 125 2
630 8550 111X F] 1740 950 1800 470 1990 670 30 125 a
80X 10600 1254 4.5 1925 | o6s | 2030 700 2850 670 50 125 3
1000 12700 1400 s 2035 | 1200 | 2040 %10 3360 820 50 125 3
1500 198410 1900 65 | 2260 | 1300 | 2130 915 3R00 820 st 125 3
16410 20580 2170 6.5 2195 | 1280 | 2275 1144} 2600 820 S0 125 3
20041 25200 23501 6.3 2365 | 1270 | 2350 1190 060 %20 S0 125 3
250X 20500 2850 7 2585 | 1875 | 2385 13035 6550 1000 7 200 4
3000 35300 33000 T 2570 | 1875 | 2485 1550 7310 1000 70 200 4
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Large Distribution Transformers

http://www.sayedsaad.com/montada/showthread.php?t=71630

Typical datas for 20/10 kV transformer with off-load or on-load tap-changer

Rated power | Tap-changer |No-Load Loss| Load Loss Impedance | Total Weight Qil
kVA w w % kg kg
3150 +2%2.5% 3500 25000 6.35 6250 1210
+9%1.67% 3800 25500 6.35 10000 2780

4000 +2%2.5% 4200 29000 6.35 7500 1440
+9x1.67% 4500 31000 6.35 12100 3220

5000 +2x2.5% 4900 35000 7.15 9300 1670
+9x1.67% 5000 39000 7.15 13400 3620

BA00 +2%2 5% 000 45000 7.15 13200 2750
+9x1.67% 6200 45000 7.15 15400 3960

BO00 +2%2.6% 7000 56000 8.35 15300 3140
+3%1.67% 7200 56000 8.35 18100 4760

10000 +2x2.5% 8100 85000 8.35 17200 3480
+3%1.67% 8200 G000 8,35 20600 5090
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Joaall 35l : Jo¥l godgall 1-11

cNaall 3y ¢ input/output 1 A Glus o 6 paie (of 3l CQlua Al il Cand Jeaal) 568
c DS e il 1S5 LS 48l 6 a8l Cus (99.5%  agan ) s Alle (555 Lagas d3yS))

Jsaall chidl P e Ll « wattmeter 3580 350800 ki 3jeal DA e L) ¢ i ey 30 6 Clua (S
CulS s ¢ A et Jeaall 5 S i Lasecy 82 ST 460 43y,Lll, .Open /Short  circuit tests iy el
- Jrentl 53l e Sl i

. Al e Efficiency 3¢S sale Cuwaty

_ Output _ kVA(out) kVA(in) — loss
"= Tmput T kVAGin)  kVA(in)

loss =
COS (@, COS s

JSETEN

LSl 235l 5 agal) ie ((Iron Losses ) duuaall culagiidl dad : Pre
. Jel&Y Jeall aie ( Cupper Losses ) doulaal) calagasal) dad Py

+ JeadU) die 308l Jaza : Cos &

Jeall 2ie 3yal) Jara . Cos D
Juooc] 20 BeliS) i 1-1-11
Jrenil) Los o 36 LSyt Olon DA (e (S Al Alaledl)

outputx100 p X kva rating XxPF x1000 100
output+losses p x kva ratingxPFx1000 + NL + LLxp?XT
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PF  power factor

P = Jeasill

NL = No Load Loss
LL= Load Loss

T = Temperature
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Jnall Jai ks § i gall kel : @l g gt gall 3-11
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1-11 Jsaa
Transformer Peak-Day Load Factor
Temperature
Location District kWA 10%  20% 30% 40% 50% 60% 0% 80% 90%  100%
Overhead or Summer 100 205 196 187 177 168 159 149 140 131 122
pad-mounted  interior
Summer coastal 100 216 206 196 186 176 166 156 146 136 126
Winter 100 249 236 224 211 198 186 173 160 148 135
Surface Summer 100 147 140 133 127 120 113 107 100 93 87
operable interior
Summer coastal 100 154 147 140 133 126 119 111 104 97 90
Winter 100 178 169 160 151 142 133 124 115 105 26
Vault Summer 100 173 164 156 147 139 130 122 113 105 26
interior
Summer coastal 100 182 173 164 155 146 137 127 118 109 100
Winter 100 185 176 166 157 147 138 128 119 110 100
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Ip = Primary current N = CT turns ratio
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I5 = Secondary current Rs = Secondary resistance
le = Exciting current Rb = Burden resistance
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Ay = Magnetizing lux
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ELMACO

Power Transformers - Distribution Transformers - Fuses.

NOISE LEVEL

ELMACO transformers are friends to the
environmental conditions. For this reason
the noise created by ELMACO transformers in
service are within the minimum level
according to DIN 42540,

THE NOISE LEVELS MEASURED AT I M
FOR TRANSFORMERS UP TO 1600 KVA

RATED POWER (K.V.A) NOISE LEVEL (dB)

25 up to 50
63 up to 100
125 up 10 160
200 up to 250
315 up to 400
500 up 1o 630

800 up to 1000
1250 up to 1600

“l
46
47
48
52
54
56

THE NOISE LEVELS AT 1 M FOR
TRANSFORMERS UP TO 5000 KVA

RATED POWER (K.V.A) NOISE LEVEL (dB)
2000 52
2500 53
3150 55
4000 56
SO00 57

INSULATION LEVELS :

The following table indicates the testing
voltage for different system voltages of
transformers according to 1EC - 76

IMPULSE TEST

SYSTEM HIGHEST | POWER FREQUENCY
VOLTAGE (K.V)rsm. | TEST(K.V)rms |VOLTAGE(K.V)PEAK |
1.1 3
3.6 16
7.2 22
12 28
4 S0
16 70

8
45
60
75
125

170

300 KVA, 2204 KV TRANSFORMER

Power Transformers - Distribution Transformers - Fuses. L. MNASEH THANSFORMERS

24
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TABLE Il — TRANSFORMER COOLING STAGES AND LOADING CAPACITY

TYPE OF COOLING LOADING CAPACITY
ONAN 100 PER CENT
ONAN/ONAF 100133 PER CENT
ONAN/ONAF/ONAF 100/133/167 PER CENT
ONAN/ONAF/OFAF 100/133/167 PER CENT
ONWF 125 PER CENT

OFWF 167 PER CENT
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ONAN / OFAF / OFAF cooling class transformer with <“45/60/75 MV A Continuous at 65°C
Temperature Rise’” ?
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1. IEEE C57.12.90, IEEE Standard Test Code for Liquid-Immersed Distribution,
Power, and Regulating.

2. Transformers; and Guide for Short-Circuit Testing of Distribution and Power
Transformers (ANSI).
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Phase-Displacement test, Iron Loss test, Load Loss test, Impedance test, Open Circuit test,
Short Circuit test, etc
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(1) Oil Dielectric test
(2) Gas in Oil Analysis
(3) Moisture in Oil

(4) Megger tests

S 5 Jaall Alls 8 Loss I by ¢ ddglaall by ¢ colalad) Cilagling ¢ Jyeaill daan clylaal Lay) Lgiag
NEPEN
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Sequence of Tests OlylasY el iy 4-2-14

¢ ahERY) 4 5 ol sy 6)) Sequence I gl Lag clialgall caaaa a8 ¢ LAY el ddyylal daleal
A e b L Ly

1. Tests before tanking:
. Preliminary ratio, polarity, and connection of the transformer windings
. Core insulation tests
. Ratio and polarity tests of bushing-current transformers

2. Tests after tanking (final tests)
. Final ratio, polarity, and phase rotation
. Insulation capacitance and dissipation factor
. Insulation resistance
. Control-wiring tests
. Lightning-voltage impulse tests
. Applied-voltage tests
. Induced-voltage tests and partial-discharge measurements
. No-load-loss and excitation-current measurements
. Temperature-rise tests (heat runs)
. Tests on gauges, accessories, LTCs, etc.
. Sound-level tests

3. Tests before shipment
Dew point of gas
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. Core-ground megger test
. Excitation-frequency-response test

4. Commissioning tests (a3wY) xie) Jeddl ey il jld)
Ratio, polarity, and phase rotation
. Capacitance, insulation dissipation factor, and megger tests
. LTC control settings check
. Test on transformer oil
. Excitation-frequency-response test
. Space above the oil in the transformer tank.
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 Insulation Resistance (IR)
e Polarization Index (PI)

 Dielectric loss angle (tan¢ )
o Partial discharge tests

sl Al cpe s Llal agd Gy

e Frequency response analysis
e Acoustic emission tests (in conjunction with partial discharge tests)
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Table 2 — Rated withstand voltages for transformer windings with
highest voltage for equipment Uy, <170 kV —
Series | based on European practice

Highest voltage for Rated lightning Rated short duration
equipment U, impulse withstand induced or separate source
voltage AC withstand voltage
kKV r.m.s. kV r.m.s.
kV peak

20

3,6 10
[ ———

7.2 20
_-qi::::::::ZZ::==— 60

12 28
75
17,5 38
95
U—— 50
125
145
o 70
170
52 250 95
60 280 115
72,5 325 140

380 150
100

= 450 185
123

550 230
145

650 275
170 -

750 325

NOTE Dotted lines may require additional phase-to-phase withstand tests to prove
that the required phase-to-phase withstand voltages are met.
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Vsaal zilad Galall 3a 3 (mpeing 4ty dagd e leisn cany G clogleall cinly LS 1S Jsadll (IS

L) 538 (pe 3ol A5 agale A3saall bl aaf & 508l a2

dsy pu Ologhso Vgl
Alpall 8 JSLae o JUacl asmg Alla 8 leaa Jualsill ()9 pm sy ¢ Aniaall 350 anl —1
CVgaall any A 32)k a3 0 Manufacture Date gl 4w =2
. 3~@ o 1-D 5 Ja : No of Phases 4as¥! 2e -3
Aaladl 3yl Aayy (58 o ) asl 4y 2ialyy 1 Max Temp rise syall a3 43 7 same ¢ ) il —4
Frequency 2l =5
Polarity dnkill —6
Insulation Class Jy! gs: =7
Serial number Julus o3, -8
Rated Power 3l -9

Vector Group connection 4wlai¥l Juasill de gana -10
Impedance voltage 4dglall aga -11
Short circuit time il (1) -12
Total weight I ¢35l -13
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Oil weight <3l (35 -14

Type of cooling/Cooling Class il 45,k -15

Rated current yaall Ll -16

Rated voltage ( el jse L& (e ddats S e ) (yisal) 2gall -17

( Basic Impulse Insulation level ) ( BIL ) b)) sl Jie Cosusie -18

s WS Juadill et () 2 Usd Glaslaall 028 (10 (iarag

Jwadd liss Ologlee LIG

: Serial Number gialll a8
dja.d\ 'é)ﬁ} b\.\..aﬂ\ A :%3‘):.4 Dl %) uSA.U

:1-2 Jla
A0 138 e el (Say Le 33a L J g3 amia o Jhgiae 925554 a8 aa
:Jad)

75" 5) 1992 aila 92" & Jsaall aia diw o b Wiy bl (e (Sl S cpadl)
(13825 ¢ 2002 x3"02" 5« 1975 s AT b
t I gmill e Ty ¢ Jomall 508 4 ¢ o) aal ggd ¢ Jladill (e CAED LB L o

50 KVA sl 3y 53 Jema w1
100 KVA sl 38 ) Jsma my 2
200 KVA Goli 5y ) Jena a3
300 KVA ol 5y 53 Jsna iy 4
500 KVA Goli 5y ) Jena g 5
800KVA Gsli 58 33 Jsaa vy 6
1000 KVA sl 38 3 Jema Jmy 7
1500 KVA sl 3y 3 Jsma Jmy 8

. padl zlY) Lady (alal) Serial Number i e Laa Vg yumid Cpaall (e Callilly S5 J5Y) Q8506 ¢ 1paly
1992 i g5ias 500 KVA 3)38 Jsae oo sy JBally 5sS3a) 8508 138 e
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( ONAN — ONAF- OFAF ) : Cooling Class il o sluf

ol gl Al eda aladial die Jyaall Aial 88l Ayl S (pf elind Jaall ays Aipha e ST dia IS 13
ot S » T1 e J8l 3)hall 320 <l 13) Convection Jeall cuhlis a2 c¥saall (and Jliall Jose e
Ol Jsaal 13a Ala ag ¢ T2 syhall cuyglas 13) =shall 488 Jaiis 5 ¢ T1-T2 g syball cul€ 13) byl (ga 63
88 Juo I LY « ONAN / ONAF / ONAF  45/60/75 : 1Xa i< Cooling Class 2
vy Ayl JS) dalial i) Jeaall

: MVA Rating Jsaall 3 3%
G e Gl i 8 LSl Gl e @llyg aalgl) Joaall 3508 e ST Lual 0 o oS 4 Lia el
Ouilall 8 3yl e ddhine aDA Al 5ynal oS A oda & Tertiary Winding b cale asay dls
. (uS3 LS Cooling Class ) & s ellia (S5 alle) sasly bya8 Lol oSid Jaid cpile Lol ) c¥saall Wl o A

SKW JU ol KVA . U Jgouedl 8)48 suo3 Yo
o s \ay o Lis  Electrical output 1 J» mechanical outputld (il Hsisall Se e Sl
Oes ¢ Ay Jaaiial) Jeal) dxpla a1 1 0 (g 45a #5155 power factor 4l o5 of ¢Sy dsaall (e zoladl )

&« KVA 1y Gy, wp‘w\%%wws:u@‘y KW L Jsaadl Caps of caslia e ey o
cdaally (alall PUF 3 s KW 3L sl 4 o) caness

Voltage Rating ¢riall agal)
Dash (-) or Long : a5 calise Jae lgie 3aaly JS degiie ciladle D andiinn Lild (el agal) 4 xie
Slash 3 Wi, . HVand LV 2 culilad dabisal ageal) o Jeadi Dash 2. Dash () or slash (/)

Ow Omall (Say ekl ¢ Phase Voltage J1 o Line voltage ) gn Juadll sl e Taps asmy die andiu
Js Line Voltage 1 o & &5 V3 s5bs i ne Phase/Line Voltage J o Gl oY cpelaziul)
. Accessible Ll Jsasll (S Neutral Jaleall ddass o Jms 1368 (i€ LadS Phase Voltage

: 230000GR.Y/132800 - 69000GR.Y/39840 — 12470 _rzals : Jla
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230KV Lags 4d all seall cliled . Dash (<) &3l apns camss gealy 135 ¢ 3-windings 4l Jssall 13
Ce 4 el lbe 35 ¢ 132.8 KV (ssbn el 3¢all Phase Voltage ) 5 ¢ dajpes Y JS8 o Aleasas
Cayi lgias ¢ (do¥I Dash ) amy jedas aslaglens SGH Calall Ji 23 ¢ 3 jda (g5l cpmad )]l (38ll Slash ax
Phase Voltage -l 5 ¢ L (aaysesY ) a8k Jage 585 69 KV ¢ (5l 49 =alal) Line voltage 1 ¢
o 138 cmei€a LaadS Phase Voltage Jls Line Voltage J o Wllay . 39.84 KV (g5l (midiall agall
Ay aaly dea 41 4l Dash 1 sey Sy il Cilal) ol baals ¢ el Jgemsl) S Neutral Jaladl) adais o

s Jeage 4 T 12,47 KV

;AN agall iy Arala : 2- Jla
69000-12470Gr Y/7200

M}j M)‘}A} )uu :dm‘}n ‘_5}.11:\3\ A@Aj‘ AL\GL\J ¢ 69 kV ngl.a.n.\d ula :dm‘}‘x Ls_gi‘.l:\.i‘}” [BVEN clala dja.d\ Y
i e - 7.2 KV 5k Phase Voltage I L 12.47 KV 5k Wl line voltage iy ¢ dalia Led Aol
1247 Je (a5 7.2 e 69 s ol g turns ratio ) e Juass of )l 13) &l

( Basic Impulse Insulation level ) ( BIL ) —) < e
Sl suas gl § Gelpall dagm agall b palidl g i)Y dead e Jeaad) Jala Jlsadl 58 ( BIL ) 3 20a3
- Jsaall e Juasilly Juaill ililee 5 35500 5uai€ faliall sgall gy olas Ga

Vector Diagram =l cilaglaa

Jonall 13 o e i S ansll s sl slane 0585 o Liad (Sary au s axi o (e Zasladl o3
Laall aga G Agshll dan 4iey . Aalany) deganall ) e &l 11 513 511 a8 .40 Dyll or YY3or YY1
saays (Phases shift ) sk 4yl &g pall by oY) agall Cuila 8 Ladd) agay pamitial) yal) cula b
CQUSIL Lgmimge A leapd Gaw (AU de sl caa ¢ 30 X (AaladY) Ao gendll G)) Cojuny la)lake

Connection Diagram =) <ila g
seall ulidl duagll aaat akind Y lgdgnd « Tap Changer 4 Jsaall S 13 Lo o dega dashaall odag
el

279

http://www.sayedsaad.com/montada/showthread.php?t=71630



P> FEQEEURRY I WRVEN | P [RUI FRORE BRI

Percentage Impedance 2% —) 4
Power rated J g5l MVA Base e sl dsune oS5y TWo Windings J clVssall 8 3aaly 4ad A
bl 8 LS AY Gale e Z caliaiud 3-Windings 4 Jsaal) G 1) Wi L Jsall

: Jba
: ‘;\u L
Impedence Volts 16% 230000Gr.Y — 69000 Gr.Y Volts at 75000 kVA
Impedence Volts 14% 230000Gr.Y — 12470 Volts at 26250 kVA
Impedence Volts 12% 69000Gr.Y — 12470 Volts at 26250 kVA
16% s sstilly ) Aails 3 winding 41 Jsae 8 dilide af ed Z% Ll o GsS 3 oaly Jlial)

Qs 14% o5l Tertiary Winding J gus HV ) G 33sasall 2% ded iy MVA= 75 e dsunag
. MVA= 26250 ger‘ :Lu.uAAj 12% LQ:IA:\E Al el Oy LV J O BJ).;‘}A]\ fﬁﬂﬂ\} MV A= 26250 jS

: AT sl
il 35 Abjea b Load dits o AT G (g alitin ) Jal) byl ana 008 5,0 Csaall 8 dage daslaall ola
IR IOAY]

Pressures il b giall cila glza
negative -=ils Tank J <ty Positive Pressure il Jen ciloglaa o lad (ggiad clilall da4
- Asie Aayd 25 dic olsiues Cuill aaa Jea laglass Vacuum Filling dee ¢l 43 zansy Pressure
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ddos 3l
OLSUN 55, | i
CORPORATION SFO
RICHMOND, TLLINOIS CLASS AA
Kva| sBso | 3 PHASE |HERTZ] en %Iz ['c msE[160°C
LV | 208a (PRI) 10 KV BIL| AMPS | 2443 | WGT| 4700 |LBs.
H.V. 480Y/205 (SEC) 10 KV BIL| AMPS [ {108 ND.| AB1425

¥ap |vorrs

1 | 225
2 208
3 | 163

H1

POLARITY

X1

A Ll

HIGH VOLTAGE

L [

H3 HO

H1

L

LOW VOLTAGE

DE-ENERGIZE TRANSFORMER BEVORE CHANGING TAPS

NP-300 LV
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ELECTRICAL CHARACTERISTICS
WEIGHTS & DIMENSIONS

20/25 M.V.A 66/11.86 K.V. TRANSFORMER

DESCRIPTION
 Standards
Type Reference

Installation

Max.Altitude Of Installation

Rated Power

Type Of Cooling

Rated Voltage Ratio At No Load At Principle Tapping
Rated Voltage Ratio At Full Load At Principle Tapping
Frequency

Vector Group

Load Losses At 95°C Full Load ONAF And Principle Tapping
No Load Losses

Impedance Voltage At Rated Current And 95°C
Fans Power Consumption

Temperature Rise

Max.Ambient Temperature

Max. Winding Temperature Rise Over Ambient
Max. Core Temperature Rise Over Ambient
Max. Oil Temperature Rise Over Ambient

Hot Spot Temperature Rise over Ambient

Noise Level

Weights

Total Weight Of Oil

Weight Of Transformer Ready For Shipping
Weight Of Transformer Ready For Operation

Dimensions
Dimensions Of Transformer Ready For Operation In Meter
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IEC60076

3-Phase Qil Immersed

Power Transformer
Qutdoor
1000M

20/25 MM.A
ONAN/ ONAF
66/ 11.86 K.V.
66/11 K.V.

50 Hz

Dyn 11

93 Kw

20 Kw

10 %

3.3 Kw

45 °C
50 °C
50 °C
45 °C
60 °C

< 73 dB

13T
433 T
515 T

565X39X405M
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sultll 3alall
syl tiball Jlazl gal

resaall Ailua chly) cile gae (e Agiie ag ¢ cpesill 3 Ailuall Jleel aal Gany L Led

dud) § Bumg 8y0 (6525 I Dlual) Jlos
Ay Jsaall AN Ln)lal o) Alaadlay Canlan o i odag
e Jhasidy RS Ll A1 Al g anal) S GRS uSH il e ) e il Sla o
g mlliall
Ngie sharal) dhagiuly Jal) Il cilygaaally Lslall Contacts Laway calas o
e amll A&yl e ST alalll Bhalie (e il iy alaedl (e ST o
Mg zsansall V) (e il Byla Aapd g ) pae e ST o
coBbapls a5l Canll A8l A6l 75 dae Al (ge ST @
Aghae Cape Jals Al c¥saall s Aysedl) 05 o any @
Jonall Al Q) Bieal Ay Jaal) Jinast a0
Aaa)lal) Y113 sl clals Gleall seal Jae Adlu (e SHI o
Ariadl 46,80 (S 35S Gailiaddly il gall s lafy Jsaall lisSa Ailae e ST Ciny @

Olgiw 10 JS 3uzlg B (920 (U diluall
s Sl Jaiis

o 3SH Jgaall e e 2upeSl) ilagadl) ehaly ol aba e (goall Q) Joaal) asa #)3)

Lail o ALIS Open cla aals aaey Jiall 5585 daglial) laie

ledie Aadls (pe aSTlly Laday 30, Dpaaal) milieall ol llay gapaad)l QBB e il £ )a) xic o
pllaly lehayys Lexpand & (e

A&al Ledayys Jsnall ualeY) daleall Cadaiiy 4y yaind (e 2SHlly A&aL ()l Jayyale) @

LenS 5 alags Cppll anly) (e abatip A8 Leblse Jafiuds Clilall Cadias @

4 Aalall Contact Jl calasiy Jazall Jygat ~lide ld @

leolalal dalie e ST 480 Ledylse Jlagin)s clildl aille calat o
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e Sl Galdll ol (35 AdaIAlls La)lal) aihas Caa salels Cuill Gals) e eil) OBAY) Cals e
Aglall aiagh dla o alladd) Jiall Jlasials o3l cDlae dae g S5 2y lalad 2alg pae

el (gsinay Bhal Aad (e Al (e 3B 85 a3l e debaall (Bl (gslad) o Uil ol @

L 24l ¢ B Jlasinls lelee 2l (a0 3daadlag 450 s3gal jand o
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216 g=ladl]

Ja=dll @y Jib ilels aslsll calbbisll
. hoaall h

= b Lo B bl A Axalye -

- ASl agay Jsaall Glily dagl o agead) @il — 1

A agad 2D gl o sgall s puny e ST -2

- Jsnall )8 e %85>Jaal) 538 ()55 Cumy Jaall )3 e ) Jsaall 58 (58 o ny =3

= b lee X0l Joaall gallall anill -

LELRY) Blse Slilsa sl ol GhAN Sl e Sl (B Gae 51 3gng a4

e gad ol S gl asas pres (il )demall Jilse dila oye SEI -5

caadll ha G Agliall L) e JB) 050 Vs olad) Aalay 8 il e i) (e ST -6

o lebind oSad ugll S pmal) s 3 @l el s Gy JalSbad) ol Dl e ST -7
g g 33 sl s a2 20008

v iegesilly Al Jie Jeaall Lalal) 33eal) Ladla e KUl -8

il Jie s Juasill Aghainls Jasail) dasiy Jiell Aaglie A (ga 2SHlly Jsaall lga) =9

S Raell i deag gy ¢ dana e Baulie Jeaall A2 (68 o el A2 Jals Jeaall S Al 5 -10
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James H. Harlow, Electric power transformer engineering, © 2004 by CRC Press LLC.
John J. Winders, Jr., Power Transformers Principles and Applications, © 2002 by Marcel
Dekker, Inc.
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Company, Inc.
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Technical Services Group, 2005.
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13- Site Tests Manual Of The Power Transformers, AREVA T&D.

IEC Standards

60076-1 General requirements

60076-2 Temperature rise

60076-3 Insulation levels, dielectric tests, and external clearances in air
60076-4 Guide for lightning impulse and switching impulse testing
60076-5 Ability to withstand short circuit

60076-6 Reactors (IEC 289)

60076-7 Loading guide for oil-immersed power transformer (IEC 354)
60076-8 Power transformers — application guide

60076-9 Terminal and tapping markings (IEC 616)

60076-10 Determination of transformer reactor sound levels

60076-11 Dry-type transformers

60076-12 Loading guide for dry-type transformers

60076-13 Self-protected liquid-filled transformers

60076-15 Gas-filled-type power transformers

IEC Standards

60076-1 General requirements

60076-2 Temperature rise

60076-3 Insulation levels, dielectric tests, and external clearances in air
60076-4 Guide for lightning impulse and switching impulse testing
60076-5 Ability to withstand short circuit

60076-6 Reactors (IEC 289)

60076-7 Loading guide for oil-immersed power transformer (IEC 354)
60076-8 Power transformers — application guide

60076-9 Terminal and tapping markings (IEC 616)

60076-10 Determination of transformer reactor sound levels

60076-11 Dry-type transformers

60076-12 Loading guide for dry-type transformers

60076-13 Self-protected liquid-filled transformers

60076-15 Gas-filled-type power transformers
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