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Testing for power transformer:

1. Transformer turns ratio

2. Winding resistance

3. Insulation resistance (megger test)

4. Calibration of winding and oil temperature sensors

5. Oil breaker down voltage (B D V)

6. Magnetizing current test (No load test)

7. Vector group test

8. Secondary current injection for winding temperature indicator
9. Functional check

10. Cooling system check

11. Tan 0 test

12. Pushing test

13. Impedance test

14. Zero impedance test

15. On load tap changer test (OLTC)
16. Pressure test

17. Magnetic unbalance test.

1 — Transformer turns ratio:
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.HV Side e Jasall (R, S, T, N) <kl day )i e (5 5imy 5 ciall S U2

(R, S, T, N) @l ki xi e sy il s A1 JIS A e LV Side e el (uld
LV Side

el gedsdydll (V G) ddaa s e Jsaall (Vector group ) ) Jleall Jad

. (tap changer ) &shall a2 )l (tap changer) bl sac Jaal

3
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.(Normal taping ) s osieall e (rated voltage ) Jai

P Juagill 48y )k

R Power Transformer
s '\
T 0O 000O0
- 12 3 4 5.
Taping

r Megger three phase TTR
S
€ ) HVcable
t
OL V cable
n
S Jlea
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;) Jgaa

RATIO & MAGNETIZING CURRENT TESTS

g)) MEASURED RATIO (R) | MEASURED RATIO(Y) | MEASURED RATIO (B)
Ta = — — —
"llie |8 | g e o g o | 2
No. Py o < o & < o & 2 o
5 S5 | B | 3| B 5 3
o B > °l & > © B >
1 10.592 | 10.502 -0.19 2.09 10.504 -0.17 1.74 10.51 -0.07 322
2 10.386 10.367 -0.18 2.12 10373 -0.13 1.85 10.37 -0.07 3.30
9 9.4285 | 9.4195 -0.09 2.50 9.4243 -0.04 2.16 9.428 0.0 3.84
10 9.2917 9.2859 -0.06 2.56 9.2871 -0.05 2.19 9.296 0.05 391
20 7.9243 | 7.9359 0.15 3.28 7.9367 0.16 2.87 7.945 0.27 5.10
21 7.7876 7.8016 0.18 3.40 7.8022 0.19 2.98 7.809 0.28 5.25

+ 0.5% o Jil Dev % i 65 ol sy

o il s ae 135 (TTR) AT Sleas Jbia¥isale) g+ 0.5% (e ST 4wl 3 ga g s i
Jgnall i

% Dev — measured .ratio — specified _ratio 100
Specified _ ratio

Calbia ) ZUss Y g Sleall e e 3 p8le T8 dev% dule s

2 — Winding Resistance test

vesLVside e X5 HVside J) e Jsaall dala s sa sall cilalall 4 e jlaidl o) ja) ol
‘—‘:’JM .‘;J\)} :\;‘)J QA‘: Adlial g calaldl) O d.ILuS\} M}M\ Z\A..)g Mf.d «ﬂh} tap Changer DA Aras

@Instrument device:{Transformer winding resistance Kit — AVO or multi amp
(transformer ohmmeter)




(Al gl 3 a8l Y gae <l Ll

: LAY ARy )k

B dm ) e dad LAl Sleall e il 134 Al naaT a5 LS CEs &

Zadll 538 (g0 100% () Jos sin ool Aaill 538 ciny Sleall w55 (5A,500mMA,50mA,5mA )
LAY e 5 pilie Al 338 jedatgjlall g agall JMA (1o A gliall e Gl A Lale o gl 2gal) (il
JIA erange owad oh dsaal g je jekailaie s O MQ, 0 Q 3as gl aai g (led) 4l ) saa
resistance A, B 08 (a5 e Sleal) (5 s s el i

Gﬂﬂ\ u}am\w&ﬂhja.;JJ75 OCBJ“)A&_AJJJ..\Q R 3».45\3&_11....:;%
R75°=(——)*Rm
Tm = temperature during measurement

Rm = measured value of resistance

: Jua gil) 48y )k
C‘
=T KIT -AVO
< R Power TranSformer ﬁ Potential input Test current Potential input
30 VDC (A) output 30 VDC (B)
S
=51 /N L. ©»p ®p OO
) t |
T o O 00 O @) —
«— 12 3' 4 5 .. N n
Taping _ﬁ|




( ag\-ﬂe)g&“ 5_aal) &Y gaa LAg EvEN))

- LAY Jlea
s il Jgaa
MEASUREMENT OF DC RESISTANCE
WINDING: H.V TEPM: ......... C
TAP | TERMINAL | TERMINAL | TERMINAL | Averag Rec/ph | Winding
eRec/ph . ]
1U-1N 1V-1N 1W-1N @Amb.Temp 7(59)C Connection
1 0.520 0.519 0.520 0.5196 0.6195 | STAR
2 |0.511 0.510 0.510 0.5103 0.6084 | STAR
10 {0.438 0.437 0.436 0.4370 0.5210 | STAR
11 |10.427 0.427 0.426 0.4266 0.5086 | STAR
20 |0.511 0.510 0.510 0.5103 0.6084 | STAR
21 10.520 0.519 0.519 0.5193 0.6191 | STAR
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L.V.WINDING TEPM: ......... C
TAP | TERMINAL | TERMINAL | TERMINAL | Average Rec/ph | Winding
2U1-2U2 2V1-2Vv2 | 2W1-2W2 | Rec/ph 75 °C | Connection
@Amb.Temp | (Q)
- |3.65 3.60 3.62 3.623 4319 |STAR

3 — Insulation resistance test of transformer winding (megger test):-

Lty pamll Leamy (s Lein CLall J jall 305 48 el clla 5 sl e megger test Jlial ¢l a) o
NSV JENPYREI Y (EXVERN[FU 1[) G PEON PN

@Instrument device:- [megger (250 V : 5000 V)

. JEAY) 46y b

sy (LV +ground) =¥ e LV @il Jsagi s S LV, HV @ik e short el Jee 4
(+) S drass

ground le(-) s 5 KV el agaa 8 ol ¢@lld o ST S 13 5KV % e HV e megger
—LV side e Lyl el ) S 2 dsde 05851 GQ e ST Al culS 13 4885 sl (il
CBKV e LV e (1) sHV Gl (+) dsasi s o 1KV

Gl 5 5 lall 43800 xie J el ) 8 2ad &5 0¥ 488l aie J 3l 360 58 Al J3edl liial die Cang
Ol ae el dadi 35 o aa s (1.3) e ST S of aa s J =1 polarization index

Polarization index = Pl =

Criteria P1 > 1.3




(Al gl 3 a8l Y gae <l Ll

Core megger test

i g(core) suaall lall U )G 8l Y gadll 2 Jsall gaaall Qlill e megger Jae s
Cdsnall ans ae g 5e s Slel (e Jsaall aald (315380 PUSHING Gk o

Pushing

—|_>JI—|:L_‘ Earthing

a

1KV g sy (o Ll dla g clé

P Juagill 48y )k
MEGGER
Power Transformer r + - E
——-
O @
/\ S
-
=
= t
OO0 00O O | —
12 3 4 5 ... N n
Taping -
HV_:_ LV Lv HV
e e
® ° o ©
2 = = - +
1KV 1KV 5KV
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;LAY e

s il Jgaa
Test Insulation resistance POLARIZATION
Measurements Voltage INDEX ( PI)
at TEMP. 30°C : _
(V) 1 min 10min
HV -(LV+ GND) | 5000
LV-(HV+) 1000
HV-LV 5000
CORE- GND 1000

4— Calibration of winding and oil temperature sensors:-

@Instrument device:- |Q omega and boiler

10

&"_\.Jjj\};‘)\);:\;‘).lumcﬂlﬁ}d};d\&L\G&A‘_AGS‘)\)AJ\
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s LAY A8y yh

G R (A Al Ganadil Ciysadll b daaia g s i) )y 30 Bl e da y palall sensor <8 By
40 oSl g dlaall 3¢) 8 2A1 5 (omega) 42l 3 s dx ja (8 a8l Sleas 4l oda Jua ¢ oy &, 4eaas
B¢l 8 2a) 5 dagll 03gd AN Jucall (Jin JUIY) 5 Ax 50 50 oSl Bl e da jo e Jleadl s g da 0
5 120 °C < 100 °C « 80 °C Al pill e & ail iS5, Untll e ilion s & 5 49 (S 2laal

140 °C
-1 Jua gl 43y )k

Ammeter
f
Control cable
|:| °c O O @’E Sensor
OO
Omega Boiler

B Roman

CALIBRATION OF TEMP. INDICATORS:

11

?

Remove

Sensor

Transformer

;LAY Sl

sl Jgds
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REF. TEMP°C | 70 | 80 90 100 110 120

WTI LV °C 68 | 78 88 97 108 118

OTI °C 70 | 80 90 98 109 119

WTI HV °C 69 | 79 88 98 108 118

Y saall s A g5 ppea OV gl LUK 1Y LV side 4 oo il e sensor g osS Llle
HV 5LV e S e 05850

5—- Oil breaker down voltage (BDV) :-

Y al Al giall 3 sanll 8 Al 338 48 e Jsaall JA1a Cy 3l O e 308 A ppaa) HLEAY) 1 o

40 KV (e ST 58 anil) ey 30 daally s 50 KV e ST 5 aaal) a1 daally

@Instrument device:- [Oil tester

s e am Jaall (e die 2305 (2.5 mm) e late Al o Jleadl auia s Slead) 488 gy Cadad oy
& 3l T B8y 5 Baal HUSEY 5 Sleal) 485 g0 A Leana gy b amy 3l e 34T 3 Y a3l
Cle) Al o3 Jan i w9 (80 33a (5 AY) 586l 8 S g lel B 6 AT LAY ey

Process

e Open sample valve

e Remove same oil and then take a sample

e Put this sample in the tester

e Adjust distance between two pool 2.5 mm

e Wait 5 minute until completing oil filtration

e Start testing

e Take one Broke, wait two minute this automatic in the device take 2,3,4,5,6
and calculate average .

New oil up 50 KV is ok and old oil up 40 KV is ok
1 REAY) e

12
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OIL DIELECTRIC STRENGTH:
ELECTRODE FORM: SPHERE (0 12.5/13 MM)

DISTANCE 2.5 MM IEC
MINIMUM STRENGTH 50 KV

13
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BREAKDOWNV BREAKDOWN
SAMPLELOCATION | TEST | *) " op v VOLTAGE (kV)
1 71.7
2 88.8
3 77.2 76.7
4 78.7
TRANSFORMER TOP 5 70.6
6 72.9
1 77.1
2 76.8
TRANSFORMER 3 65.8 70.7
BOTTOM 4 74.0
5 66.4
6 63.8
1 72.9
2 69.7
O.L.T.C 3 73.4 64.1
4 56.5
5 43.2
6 69.1
1 49.0
2 60.5
CONSERVATOR 3 60.9 60.2
4 59.4
5 67.3
6 64.1
1
2
CABLE BOX 3
4
5
6

50 KV e 81 1S 13} Jall iy

tapping iy saadll el wm)l\c-ﬂdﬂ\w:\_&\cw‘).\s\ Asiezﬁﬁjﬁﬁ\uby};d\&;ﬁé};h
Al Jand e G el e e die 35 Ulal g

-l 34 KU

il Sl Jaud 1
il Sl e 2

14
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OLTC i~ .3

il il (=) conservator < 4
OLTC =Wl conservator <ii .5
cable box =&l conservator <l .6

6 — Magnetizing current test (No load current test)

Qlill dapla e a5 a5 (Iron loss ) Jssall Qlil sl a8lad) 48 jay JLERY) 138 25
Adaia g Al O3l 52 e s (Sl Cilall il ) syaal

Power loss=Wi +Wcu=no load power+I*2.R= constant + variable

WI=No load power =IRONLOSS

@Instrument device:- No device. Only power supply, voltammeter and
ammeter (clamp meter)

: (3h) Jua sl 48 )k

u
Power
|
| () ( ;”
AC 3d ﬁ‘m‘w#
(a)
N

Dl s m e LV dyis HY e (30) % srans e dsaall duasi oty

e Three phase voltage applied on HV side, by keeping LV side open.
e Current measurement carried at HV terminals.

15




(Al g 348l Y gaa il JLA)

sl Jgaa

For example — A/Y 13.8 KV/480V 5 —taps

Tap no| Applied voltage at primary winding Magnetizing current in mA at primary
winding

u-Vv V-W W-U U A\ IW

1 367.9 353.4 363.1 18.5 12.3 12.9

3 367.2 353.4 363.3 18.9 12.9 13.3

5 376.8 353.6 363.6 20.8 14.4 14.3

Criteria value <t 5 % between test and factory test report FAT

: (1) Juasih 48, )

WI =1*V Per phase

WI=V3 (I*V)

Measurement of single phase no load current at 380 V, 60HZ
Applied 2U1-2U2 2V1-2V2 2W1-2W?2
Voltage 379.0 380 380
Current 135mA 86.97mA 170 mA

16

U
U
Power /\
S 6/) N opEn
380V
w \ W
- /

oAl 1 (A ey ) Ll il s 2U1,2U2 e 220V single phase e Cis &4
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7-Vector group test :

& vector group 4Gl calalall 5 Ay Slalall G Aa) Y A5l ) wasdl HLAAY) 13 o) ja) o
Al 4 J a5 Al e Jaoa il elld g Y sadll

\@Instrument device:- \No device:3¢ power supply ,C.B 3¢ , terminals , plate and
multimeter

P LAY 4k

& (30 -C.B) e 4luasi5 220 v ,380 v,480 v 4ad sl three phase e sias ai b
phase Rin HV and LV e short circuit Js= s HV side = & terminal e
gle @l terminal AelLV e O3S £ a5 5(1U&2U)

P dragil) 4k
1
2N 2 2V 2W
O UQ Q O'—V Transformer
3¢ Power supply
1w Ow OwQ hv o o o T
|_ Q@ G T
S |
o|o0| o] O |
o|lo|o]o /
R\S T N / R|S TlN
R S| TN

17
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s gl Jgan
VECTOR GROUP CHECK:
SHORT PHASE 1U (HV) AND PHASE 2U (LV)
SUPPLY VOLTS (HV.V)
1U-1V
1V-1W
1TW-1U
1U-1N
MEASURE: (VOLTS)
TERMINAL | VOLTAGE (V)] TERMINAL | VOLTAGE (V)| TERMINAL | VOLTAGE (V)
1U-2U 1U-1N 1V-2W
1U-2V 1V-2U 1V-1N
1U-2W 1V-2V 1TW-2U
TW-2V TW-2W TW-1N

SKETCH FROM MEASUREMENTS:

1. Dynl

1W-2W = 1W-2V=1V-2V < 1V-2W

2U,1U

18
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2. Dynll

1W-2W = 1V-2W=1V-2V < 1W-2V

3. Dyn5

1W-2W = 1V-2v=1V-2W > 1W-2V

4. YNd1

1W-2V = 1W-2W=1V-2V< 1V-2W
2U, 1U

5. YNd11

19
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1v-2V = 1V-2W=1W-2W < 1W-2V

6. YNd5

1v-2V = 1V-2W=1W-2W > 1W-2V

7. DNy7

1v-2V = 1W-2V=1W-2W > 1V-2W

8. Dyn7

20
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1Vv-2V = 1W-2V=1W-2W > 1V-2

8 — secondary current injection for winding temperature indication:

current Ja (e 4 Ll Ll 30l 3 Ao Gasal) 5 e A o gl ) e 2SEL LAAY) 138 o) jal a3
. transformer

G 3l 51 a A2 e e Winding o=l 51 all Cpse (8 el 5 pall da o e (585 O o
winding temperature (s e (fans s all) 2l aUas Jade gy ang

@Instrument device:{ SVERKER(760)

i )2 5 secondary injection for winding temperature indication e ks (s i
B30 oS Al d Jandly 5 4883 45 ) (e 3l ey i el Sl 33T 1y 3i6s 5 IS o5 il 5 ) sl
el Bl ae s Y g ) ) Jead (s Ja8 Dy 453

Dbl Jsse s 1A 2A,5A  rated value for sec dwts (sl oty

21
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P Juagill 48y )k

Terminal
LV side HV side
[ T ] ——10
L @ | O
o Felel O] Transformer |
[ T ] |
[ T ] O
Plan
® 6 0 ©
® O

[T Transformer —0

[ ] | s |
@ Indicator

SVERKER760

Elevation

LAY Sl

22
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9 - Function checks :

sl J gaa
Reading
Time (min) Temp. reading Iv2

0 44

5 54

10 63

15 67

20 70

25 70,5

30 70,5

35 71

40 71

45 71
Oil temp. at start (A) 44
Oil temp. at end (B) 46
Winding temp. before current injection (C) 44
Winding temp. after 45 min (D) 71
Simulated temp. rise measured: ((D-C)-(B-A)) 25

D5 Ve Ol il 5 1 Jaxd Jpmall e 83 5o sl ASalSaal 5 36N (e S JLAYI 138 61 )
Al g Alia ga g B eS;:J\ aals

@Instrument device:- |Digital Multimeter

1-Buchholz relay

Ay 4y ok

 SUIS 13 oy g dagaia 48yl alee (e U BR i) dee a3

23
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<l y Lol close @asal da glarm 4kt e Gl s daracs Cial Al gall A g e Tazaal) (1
(0k) s¥) syl o i close U 45 (buzz) open
(J close caaual Ja glarm &S trip 4bis e (el g ALl (s A gl e baall JlaSiul (2
s deny Sleall oS close sy Y

el sadl A el @S g 5 Al 5 50 A€ 5 o5 Jasall &y i A gl o 3 s sall plard) i Ak sale
s

2-Pressure relief device

. rest 4ol trip Lealaa) 45u s e s diaphragm e S < limit switch 2> 5

3-0il level gauge

24
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138 By trip (e (=AY 8L ) aes alarm ha Gl alidd) ae Cu il (s i daal LA
DGk e LAY
trip oole il JLeind 2 Laiiiall Ladll I ipal) Gl i 330l ga (Bosha s 5 4dly aall i (1

close iy a—u)
AT b Jiny jdsdl dly ady slaall ala 3 cUaill cli (2

4-Qil temp IND
5-Winding temp IND

&133)‘)“ ‘_,’A BJQJM ("3 LBM alarm iy ‘;\; 3)\);3\ E.JL))' alA:i“ ‘ﬁ J.ij‘d\ L-ﬂ.));ﬁ) @B)M clazll cla ('.3..3
Gl trip Ak s

AT s J Jsasll die Llaill (il 5 calibration of winding or oil ge JL3aY) 138 ¢l 2] (S

DALl Al Sall s e terminal e megger UL el sl sl

25
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i) Jgaa
AUXILIARY EQUIPMENT:
IR 500V (M Q) FUNCTION
TERMINALS CONTACT WIRING
DESCRIPTION ACROSS | TO
CONTACTS | EARTH
1. OIL LEVEL INDC. MIN. X13:6,36
TRAFO. MAX-.X13:7.39
2. OIL LEVEL INDC. MIN-.X13:8,37
OLTC MAX-.X13;9,40
MIN.X13:10,38
3 OIL LEVEL INDC.
CA BLE BOX MAX X13:11.41

4- BUCHHLZ ELAY
MAIN TANK

ALARM X13;1,31

TRIP X13;16,46

5. PRESSURE RELIEF
VENT TRAFO

TRIP X13;19,49
X13;20,50

6. PRESSURE RELIEF
VENT OLTC

TRIP-X13;21,51

7. OIL TEMPERATURE
INDICATOR

ALARM -13.13,43

ASJK TRIP
X13.27,57

8. WINDING TEMP. LV

ALARM X13;15,45

TRIP- X13;29,59

26
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9. WINDING TEMP. HV

ALARM -13;14,44

TRIP -X13;28,58

10. RAPID PRESSURE
RISE RELAY

TRIP- X13;18,48

11. WINDING TEMP
INDICATOR HV

STAGE 1:

Fan Start: 80° C

STAGE 2:
Fan Start: 90° C

ALARM :105° C
TRIP:120° C

12. WINDING TEMP

STAGE 1:

Fan Start: 80° C

INDICATOR LV STAGE 2.
MAN: Fan Start: 90° C
TYPE:

ALARM :105° C
SERIAL #:

TRIP:120° C

STAGE 1:

13. OIL TEMP INDICATOR

Fan Start: 70° C

Fan Stop:60° C

STAGE 2:

Fan Start: 80° C
Fan Stop:70 ° C

ALARM :90° C
TRIP: 105° C

14 PROTECTIVE RELAY | TRIP

OLTC X;13,17,47

27
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ALARM
15 BUCHHOLZ RELAY
X13;2,32
CABLE BOX HV1
TRIP X13;22,52

ALARM
16 BUCHHOLZ RELAY
X13;3,33
CABLE BOX HV2
TRIP X13;23,53

ALARM
17 BUCHHOLZ RELAY
X13;4,34
CABLE BOX HV3
TRIP X13;24,54

ALARM
18 BUCHHOLZ RELAY
X13;5,35
CABLE BOX HV4
TRIP X13;25,55

10- Cooling system check

&> smanual s auto g o s S5 Jasy 3l sl o)) (e SSUL SLEAY) 138 ¢ o) oy
s (<5 Jaai ) 5 )
@Instrument device:- Imegger, multimeter, clap meter, stopwatch

28
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- LAY A8y yh

megger test winding +ground sl ;e e Jall Gl Jae

+ve sequence ol olad) 48 yra g 75 pall Jiads

over current boca Bl jlig el L bl g ds g el Jards

J;sszq)‘;;Mmjym'\Jgsas)ujtrip(pﬁ\w;su\uﬁﬂ\(LM; 5 g Jaa gill Cal ylaf s la
058 ol ey 5 il HsaY s 2IRM HL2 Al oda & lall S5 over load b et @l
3560 (e il Jeadll (4a )

COOLING SYSTEM:

contactors s sill 5 IS jaall Juld anid

MANUF. TYPE POWER CURRENT
MOTOR KRENZ - .5 HP -
OVERLOAD TELEMECANQUE | GV2MO6 - 1.6A
FAN3# 8 9 10 11 12 13 14
SERIAL# 3.61008 | 3.61018 |3.61013 |3.61010 | 3.61006 | 3.61009 | 3.61014
IR 1000V(G) 21.6 24.74 27.5 24.9 31.0 38.2 18.5
STARTING CURRENT | 4.91 4.74 4.86 4.94 4.84 4.70 4.94
(AMP)
RUNNING CURRENT | 0.86 0.84 0.86 0.86 0.84 0,90 0.91
(AMP)
ROTATION oK oK oK oK oK oK oK
OVERLOAD 1 1 1 1 1 1 1
CURRENT SET (AMP)
TIMETOTRIPWITH |1.33/9 |1.32/10 [1.31/10 |1.31/10 | 1.31/9 1.30/10 | 1.30/10
1PHASE OUT
(AMP/SEC)

29
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11-TAN & TEST (POWER FACTOR TEST)

capacitanced @ik oo Ay Jsaall e llall Jje 305 48 jaad Hlia¥l ¢ a) 24
tand=cosd <l

Instrument device: [DELTA-2000

s GO 48y ok

HV4:ll 5 control Walas) gfias 5 (e (585 (uldll e

LV <l ki e short circuit dee At

Neutral <i k (e (Y diad a3 5 HV e short circuit dee At
10KV sy aga

P Jg¥) Laay)

RED CABLE Gk ¢ LV SIDE (e okl s HV SIDE <l ki Sle HV el agall Joa 53 2

Sl LAl G ¢ jal
1-GST (ground specimen test) GROUND
Measure for (CHG+CHL)
2-GST (ground specimen test) GUARD
Measure for (CHG)
1-UST (ungrounded specimen test)
Measure for (CHL)
Check test (test 1= test 2+ test 3)

HV side o« k@l 5 LV side e 10KV (s o o815 @lad) HLEay) s

30
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(Al g 5 akl) Y gaa i sl

| caurion! 110V FEISTETETE e
N | BN o Fosasad

F

: e gl 48 )k
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E%ELA;EE?EEE A ’,: HIGH VOLTAGE LEAD
LINIT S
[HNTERCOMMECT TN —‘
I_IIEIE1 A;E‘liJUU a e REMN LV |LFan
CHMNTRO TINTT ol
THTLE e ‘
H1 HZ H3 ORNECT HELITRAL
- T g nNG FROM GROUMD
il i T
3lE 2[|E 2 o
el || SR | |
| S
|hd] ke 1
o o
AL
L 1
o T T TRANSFORMER
) L
TEST: 1 LET: GUARD BLUE. GND RED
V: 10.00 kV
I: 5.76 mA @ 10kV [
W: 0.24 W @ 10kV [
PF: 1.32 % LR
C: 237.4 pF oRT
TNTIRICEINCT : MCOTHIM -
PRESS NEW TEST TO CONTINLE
RITTIRD CTIRKRICTTTINN LT AN

Figure 17: Typical Test Results Screen

Delta — 2000

test set
Lv lead

-

v
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Calculate tan ©
Tan = —

Sin = 1)

l
IR
o

?-=90

cos =1, tang = — CosQ =

) Jads A8y )b

power on
push new test key

select test (UST,GST ug, GST)

start test with two safety key in cable pushed
increasing voltage slowly reach to 10KV
push measuring key and wait out resulted
decreasing voltage to zero

Power off.

©ONOORWODN -~
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Equivalent to

% Power
@)
= Test Connections % Factor 10KV
?_) 5 (windings) 5 Equivalent to
- = 7] - ; 2.5KV
2 = = 2 pa
g o8 S g 3
c EN [GND | GAR | US 5|2 o | 4 5
G T J\g 1 »
1 CHG+ | GST |H L T 10 | 11776.0 -‘3 4463 | 0.815
CHL )
GND ©
2 CHG | GST |H LT 10 0.160 14.38
3 CHL | UST |H 10 0.113 30.12
4 CHL - Test 1 Minus Test 2
5 CLG+ | GST 10 0.154 60.59
CHL
GND
6 CLG | GST 10 0.194 18.14
7 CHL | UST 10 0.134
8 CHL - Test 5 Minus Test 6
9 CHG - CGH Minus High Bush.
10 | CLG - CLG Minus Low Bush.
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12-TANS TEST POWER FACTOR for pushing transformer

Device
Test

HV

(Al g 348l Y gaa il JLA)

Red

—@—

PUSHING TESTS

Lis pyshing le oSy @il JLEaY) (ui s

kb (UST ) ¢ JLsdy) 4y b

Equivalent to

o
S % Power Factor | 10 KV
Test =.
3 Test | Test CAI:I'gCéITA Equivalent to
No. Z Mode | KV 2.5KV
o | Mode C (PF) :
m Measu | 20°C
Py CF| mA | Watts
O red | %PF
11 UST |10 303 0.20% 1.142 |0.022
- [ 12 UST |10 301.1 0.20% 1.135 | 0.022
5 13 UST |10 292.97 0.20% 1.104 |0.021
14 UST |10 245.72 0.19% 0.925 | 0.0176
15 UST
16 UST
— |17 UST
@)
é 18 UST
19 UST
20 UST
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measuring 4l Juasis (test ) earthing pin st <l pushing el (HV) deass
@l spin Ao Gl 5 duasill Juas & (e1,pf) ol pushing e 10 KViess & ¢ (red)
Gsall b 2 Yy L whiadll 8 0 S JLEY) 1 oK1y (€2,pf) oebd iy el e pushing e

s gl Jgaa
(10KV) e il ) Jae o3 Y5l L8 2KV e Juasill 5 jleall sl cuny : dasale

13- Impedance test:

13-A-single phase impedance test

P el 48y )k

U
U Power
T supply
Short N 220V
AC 1¢
'} V
!
w \ W
HV LV

R e sl il s 2galls Ll (uld o3 Gl i e short dee short des s HV (e el g o o

Z%= z//é —x100=Z% per phase

HV ile SHORTUae 5 LV (3o sSall
Z% Main =v/3*Z% per phase
Z+=7-

MEASUREMENT OF SINGLE PHASE IMPEDENCE
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Tap Supply 1U-1N Short Supply 1V-1N Short | Supply 1W-1N Short
2U1-2U2 2V1-2V2 2W1-2W2

UV) | IA) | 2% | VV) | IA) | Z% W) IA) | 2%

13-B-Three phase impedance test

Y

A
/\ Power
N supply
380V
w / W

HV LV

lc

14-zero impedance test:

star duasi dla i a4 Jiay¥) dldg zero Al A 48 sbaall dad Ll ¢ ja) o
Power

u :
A
N
supply
(((4’“ %M Vv 220V
| T w AC 1¢

i) Jgaa
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e ShortR, Y and B on HV side.

(Al g 348l Y gaa il JLA)

e Single phase voltage applied on HV side ,by keeping LV side OPEN

e Measure the voltage & current on HV side

Zero sequence impedance

measurement
TAP.NO 20%
Voltage (V) Current (A)
13 225.7 46.7 12.4822
Zo% = V1 *100

rated ,voltage /| rated ,current

15-On load tap changer test (OLTC):

Y ) g V) a5 L g€ (adall g b )l A glaa s sy (Laadll) sty aag oy @

TS

Lo e g Y aad il elhae) s tap.NOT I sl ciny @

Lo S Gy V) Can Ladey @i el clae) s tap NO DA ) Usa sl cans @

i a5 il e Bac Al ) g2 mdddl adly o s3ill s tap.NOT ) dsasll nn @

a8 5 ) e bae ) ) 5 @b 1 AL o 9xill s tap NO AT ) dsasll oy o

LSl i sl alinity (alall main CB ke Juady of 2l ol ) sall die oy @

Jsaall e oS e alaill s G 13) tap IS s a3 lal) aUas Jany o oy @
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TAP CHANGER DRIVING MECHANISM:

MANUFACTURER

TYPE SERIAL
NO.

MOTOR VOLTAGE RATING

SERIAL NO.
REVOLUTIONS REQ'D TO CHANGE TAP
(MANUAL OPERATION)

TAP CHANGER SELECTOR AND DIVERTER SWITCH
MANUFACTURER YEAR

TYPE SERIAL NO.

NO. OF TAPS NORMAL
TAP

VOLTAGE
RANGE

1 CHECK THE MECHANICL OPERATION

2 | CHECK INSULATION RESISTANCE
(500V) OF POWER CIRCUIT

3 CHECK FEEDING VOLTAGE AND
PHASE ROTATION

4 CHECK STEP BY STEP FUNCTION

5 CHECK ELECTRIC END POSITION
LOCKING

6 CHECK ENERGY STOP SWITCH
FUNCTION
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7 MEASURE MOTOR RUNNING CURRENT

8 THERMAL OVERLOAD SETTING

9 TIME TO TRIP WITH 1 PHASE
REMOVED

10 | TEST SAFE GUARD AGAINST WRONG
ROTATING FIELD.

11 | TAP POSITION INDICATOR

16- Pressure test:

idsaall o barall JLaaY () )k aa g
D Y At
aaill &l dal se e d Gan g i (s &8 Jsaall 8 ddads Jiud vie Jariall dad (uld 1
8ol rar (Y1 Aail) 50 1.25 % N Jssall Jiaud basall Juay 3 coOnservator
e o Gy Al S 13) Le 48 jral sl a5 Aol 24 304) Jsaall & 53 25 259,
Lo 13) Gasall e Jaxazall ) ks 5 calisdlall g il sall e (andll & 5S i) ay g olSa ol
Llalie g JEAY) (b @y e Al 850 Jgaal) Jiy Ll Alla 8 (i J) e of
S il g Aallaall dniiadl) 3L
: Agill) 43y phall

oandy & dels 24 304l &y &3 conservatoraaadl éli lei e 0.35 bar laie bzl &4
Sl Jie

2elad 0,200 Jii GlaV) (e (S5 ALl e adiay 0,354

135 Jsaall Ao Camiall Lol CHLESY 5 Jags jill 5 J jadl 5 aoinail) 535 (o 2STI LAY 138 adiiiy
Jsaall [ 5 sy Jad

& jide duasis conservator dsaall b o2 s sall QIS paa o ciall 058 Gaal) die
(e Al 3 2 silica jell Se e il (S5 ¢ Jarucall iy g C gl (a8 Lrpens agle Jaxaaall
5 ) saulall

o) 5
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17- Magnetic unbalance test:

RN Jala gy S Axdlall 5 il 5 candalizall Gl o shad a5 5 (e 2SI LAY 138 o) ja) a3
mublinall Jlaall 8 ;€ 388 3ga g 220 5 sl

U

U Power
l supply
N 220V
AC 1¢
. o
@w  \ /S w W
1Ul o o 1wl o |
o— 2 V1 o D
2u1 W1 & = w1 g £
ZUZC § zvzC = g zwzc = :
12 © D V2  o—] D 1w2 g7

2eall G5S Of and ulil Glall e sgad) Qa5 (100 220 v ) il as) e sgs (s
@l G adde ) siaall Calall isall agall 0 5Sa 5 AV (agadl & sanse (5 sk e () siadll
SN (8 AN Cpagall & sana (5 gl

Primary v1=v2+v3

Secondary v1=v2+v3
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[ o eSh) a gal ) L |

GENERATOR TESTS :

e Megger test for armature by 5KV.

e Megger test for field by 500V.

e Winding resistance for armature test.

e Winding resistance for field test.

e Earthing resistance test.( measure resistance by multimeter)

e Earthing transformer test ( ratio, megger and resistance )

L Gl Jmdl) 3l JaY) ol 8 5 8
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Al e GOV s Tl (B ey el ey e jeal) daa sall ()5S0 Xiie

s Al lad) uld(-Y

8 o<1 (TERMINATION) <3l bY) due any5 .l 0 (o ) A jlall Gl Sl sl 5 o
ISRV iy | V15 i3 pall (s Lgnny 5 Dm0 Sl (s (sl e L il
O Adanall il ) Ja i o @l g am )W g el ol () ) A jle uld Sl Al
ool Laga Yo v o ST 0583 (im0l gall G5 Lguimm g i gl (o A Slal) A 5 (i)
ol lase Vo e ST Y1 DR (g Al () S5

¢ Ayl "JLQMJQB\(-f

2354 VLF laa Gaidie anyi 6l delusad 2U0 (A.C) ¢ Liad saaal) eliwl) cadls (-
cAclu 50 3UO 2e B v e

U0 sl (ol G ) Janciill sea e sy

Dl dags oS5 el Ll J1sal) e Jls (sl 525 Y (e 4 waa ) ddaliad) UK (Y
o el oy il g s i)
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o3l g AL YA L G Y ) EULS @) L)

) SoAY dga (re of (§ sainal (3 gaina (ra L SIS 5 (5 A0 dga (e Jaa sall Al jlial (-

(Avo meter ) Sles Aol 5

(L (i) 3 st JS die ddle DU Gl ha gall ) e 1 (8 A v 555 a5 (Y
& Gd) & G0 i) Cilia sall Aadl g L sliall i A8l D Ml sall 4l e Ll (¥

(5.h

( Ducter Test ) Gealiall 83 ga gall &Bla gill JS Jua gl 4 glia il (- €

(@) jaua) SVL (SHEATH VOLTAGE LIMIT) <Dl aga sl oK1 400 5lall yulid (-0

_é}mdsm‘fz.ﬂ\hj&wgé(_w

Al Bl elly g 3l gl e LA (-
Aty ) Y Laagl elly g ey 3l g lad) sl (-A

: all Toaall sl (-

YY) et (-]
2U0 (AC22 e Jli) Jb Sldclusad cadd Yoy o
Al (DC aiane L) GDle Jdadasad ol Vo -
A NTY A el (o
deﬁ;ﬂu(‘}u‘u)@):&cb@‘)ﬁﬂuév~0_
Cdle IS Gl (alie ) @ Ve -
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PILOT 4sbial) cidlsl) e Ll

GAla Sy (GaFA - e Y'Y - Gy ) 5 a il cOULS A jlen s jgal andi ui COWLS) o2 s
Supervisory Control & Data 128w plbil cllasall (e cila ghaal) Jail g YLaisl
el plaal s Led Aalill 3 j08ll COULS (5 yae (i (8 (35555 (SCADA ) Acquisition System
D Sulls

) s Sl llal) Ll g [oop resistance ¢l ga JS C A gliall (-
Oana Wlla aa gy 6 5aY) dgall eyl dae 22y 7 53 JS (G A sliall Gl (7 550 V) ellin 50le
Yos,sadan die (Liesl€/ash 0A) AV g (LiashS/ ash 19) 4la glie Laaaad 4,80 (8 (jleddine
128 oL Lelae o by CaBlad) dlliail JLial 5 (% ©) 250 A daill 3 CDUAL & sansa s . 4y sie da )0

. (AVO) plaaiuy &by jlaay)

cross talk & attenuation Juagills aMsl) Jai LIl (-¥

soall ()i ld s 1Y) g abiay IS die ad 4l z o 3l ge adas; & 755 IS O (e U 58 4
-l el IS A Cun L s e

San AK€ I8 Y 5 il i 1 1) el g 2D ) o6 a5 ptigal (po (0 5 e i A
O 18 Ly (5 AV  Agal) e Ll g 3558 Tov e = 3oa Yo (e ddlide il )5 Jya i
(Lt OIS Gald JLERY) 138 ) el iy Jo

P (DY) sane) Adjlal) ubd (Y
S5 gl s )+ g o915 A (s Al el i o La

s (e b HLid) (-¢
L) g Bla gall (g Lpaiamy § CBla gall o Gllh g Ca el 0 A Hlall LA Sl g

: COlagal) a5 (-0
5 Origad) e Sl sall (a9l V) G g A B e Jia ge JST Al Jary S5
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JUas ¥ aaad

s Jae Y dada (9

sday ) Jalgadl oda aaj daii Bale duasy DY L8 Joad) gl

I s oy 5 pally 4LIS) o IS 438 5 sin Jal s Ay pin - (]
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a)- SHORT CIRUIT FAULTS
ail) 3 il JUac | JLLE 0= k2

-

' v v
—L L
b)- OPEN CIRCUIT FAULTS
da gida 5 il Jac AZF:oo:fgL@m
a a
Al [ o

c)- HIGH RESISTAN CE FAULTS

. S - ZF = 3KQTO EEW MEGGAOHMO
Aallal) 4 glaall Juac | e g Y e
_—/ ) N
a . )
NN U =+ V)
1L R =3KQ L

d)- JOINT OF TWO TYPES
G e e 53 (o Adas

AN A Ja¥ A A
M\

+—XLPE — JOINT +— PAPER —
J— Lﬂ:ﬁu)u :ﬂm} L;J} ——

e)- JOINTS OF SAME CABLES
Josl) s e Alia

a P 8
J\J\/—/L v o v,
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