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Dynamic resistance of On Load Tap changers (OLTCs)

0.4%
N

Windings
Lead Exit, Isolation
Bushings
= Core and tank
® Cooling unit
® Tap Changer
cT

1,1% -

3.,5% " 17.2% 9,0%

Figure 1. Failure location of substation transformers based on 536 failures [1]
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Dynamic resistance of On Load Tap changers (OLTCs)

CM 600 Y / 126 D - 10193W

6 D-101
T — Basic connection diagram of tap selector

Tap selector insulation grade

Highest voltage for equipment

Connection mode: Y for regulation at neutral point

Max .rated through current

Number of phase

Type
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Resistive Oil Type OLTC

Diverter
switch

Tap
selector

Tap
selector

’I_% % Diverter
switch

Switching principle

Fig. 11: Design principle - diverter switch (arcing switch] with tap selector
OILTAPE M®

Switching principle Example of in-tank design

Fig. 13: Design principle - sefector switch (arcing tap switch) OILTAP® V®
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Resistive Oil Type OLTC

Switching sequence tap selector
a) b) c)
E H % I I 1
a) 1 b) ¥I ) I

Switching sequence diverter switch d) " o

ON-LOAD TAP-CHANGERS
FOR POWER TRANSFORMERS
R i
e ~~ - {
I 1 i &
d ¥ g "1 1 ¥ ad ¥

Fig. 14: Switching sequence of selector switch [arcing tap switch)
OILTAP® V®

Fig. 12: Switching sequence of fap selector — diverter switch
[arcing switch)
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Vacuum Type OLTC

MTS Tap selector contacts,
main path

M5V Main switching contacts
(vacuum interrupter),

main path )
s Tap selector contacts, Fig. 24: Switching
- . element of
lranslt\_on path - p i = VACUTAP® yv*
LI Transition contacts

[vacuum interrupter),
transition path
STC Sliding take-off contacts
R Transition resistor
Ic Circulating current
m, m+1 Tap m, tap m+1

] (:) o &' G
A : 3-4\

Fig. 28: Switching sequence of resistor type OLTC with the same vacuum interrupters for the closing and epening side of the diverter Fig. 23 Resistor OLIT for in=tonk tefilled power
transformers = VACUTAP* UV * (up to 600 A]

switch — VACUTAP® Vi@
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Dynamic resistance vs static resistance

Static winding resistance measurement: windings, internal connections from the
bushing and the tap changer to the windings, tap selector contact, diverter
switch main contact

Dynamic resistance measurement (DRM) of OLTC: measures the fast switching
process of the diverter or selector switch (between 40 to 70 ms)
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Measurement methods:

mm) Discontinuity detection

mm) Dynamic current (resistance) measurement
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Current

Measurement principle N
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26A
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1.6 A = Tin

0 ms 50ms 100 ms 150 ms 200 ms
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Ripple and Slope:

Current
——f

Time
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OLTC DRM (Dynamic Resistance Measurement)
30MVA, 63/20kV, MR- VV, Iran Transfo
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[} L A 17to 16 40.65 % B7.42 A/s
[} L A 1810 17 40.49 % BL.77 Afs
[} L A 1910 18 40.50 % BL72A/s
[} T A 1610 17 39,83 % 83.35 4/z
[} T A 17to 18 39,58 % B0.61A/z
[} T A 1810 15 39.34 % 7719 A/
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OLTC DRM (Dynamic Resistance Measurement)
22.5MVA, 63/20kV, ABB-UBB, Iran Transfo
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— 12tz 17(A " ase
n nn c a 1 A 2t01 41.08 % 155.76 Afs
o 0 oo 150
a . A 3to2 4245 % 188.82 Afs
i f 4] a 1 a 37.24% 12456 Afs
Time (ms)

a . A Sto4 41.42% 165.69 Afs

a 1 A &t05 40.11% 1484 Afs

a . A 7t06 36.44 % 114.05 Afs

a 1 A 8t07 41.96 % 179.27 Afs

a . A 9t08 4313 % 19282 Afs

a 1 A 10t 3 38.59 % 1329 Afs

a . A 11t0 10 37.81% 127,14 4fs

a 1 A 121011 4380 % 18896 Afs

a . A 131012 4223 % 17187 Afs

m] 1 A 141013 40.37 % 14391 A/s

o 1 A 15t014 3499 % 10882 Afs

a 1 A 161015 3535 % 140.1Afs

a . A 17t016 4087 % 153.04 Afs

u} 1 A 181017 36.70 % 11686 Afs

o 1 A 19t018 3756 % 12233 4/s
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OLTC DRM (Dynamic Resistance Measurement)
410MVA, 420/20kV, MR VMIII, Iran Transfo

Current {4

Time {ms)
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