DEVELOPMENTS IN TRANSFORMERS
AND REACTORS

RECENT DEVELOPMENTS
IN
TRANSFORMERS AND REACTORS

Bilge Kagan TUNCA
Nov 16, 2015

Imagination at work

U Ecodesign requirements — low loss & high
efficiency

> Paperless CTC — improved space factor and optimum
cooling

» Non-metallic structure for reduction of stray losses

» High performance GOS material — low loss & low noise

O Variable Shunt Reactors
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U Ecodesign requirements — low loss & high
efficiency
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U Ecodesign requirements — low loss & high
efficiency
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O Ecodesign requirements — low loss & high
efficiency
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» Paperless CTC — improved space factor and optimum
cooling
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» Paperless CTC

» Improved space factor - ;_:f:;

» Improved cooling perfornﬁ:érice

> Elimination of paper agei__r;{.é

» Improved loss/weight performance

» Can be used up to 52
Ll level

Contours of Tolal Temperature (c)

» Non-metallic structure for reduction of stray losses
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» Stray losses in tank wall
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» Non-metallic tank wall
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=—Tank wall

» Stray losses in core clamping structure
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» High performance GOS material — low loss & low noise

%

> High performance GOS material — low loss

Losses = thickness + magnetic domain behavior

Lower thickness, improvement of texture, coating and l
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» High performance GOS material — low noise

GOES core is the main part of transformer noise at no-load. T em——

— widespread spectrum

Key factors of suitable GOES for core noise e ——
Vibrations from the |
Optimized magnetic domain structure e ok |

Optimized insulation coating characteristics

Vibrations from
windings - under load _ thetank

O Variable Shunt Reactors
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QO Variable Shunt Reactors

Shunt Reactors: Used to compensate the capacitive VARs generated
during low loads and swifching operations in extra high voltage
transmission networks, thereby maintaining the voltage profile of a

transmission line within desirable limits.

Fixed shunt reactor(s)

Powerjing

x
Clrout breghier

Compansation e
reactar

| Fixed inductance
| Switchable using crcuit breakers
| Coarse adjustment through paralie!

@ combmations cf several reactors

Precise regulation of a reactor

Fowering

Chrtuit breaker

Adustatie
Compenation 1BCHr
with eninad tap=cnanger

| Variable inductance

| Variable number of turns can be set
using the on-lcad tap-changer

| Precise tapping of one reactor

U Variable Shunt Reactors

Can be regulated precisely and complies with narrower voltage ranges

Fixed shunt reactor(s)

W IS ;
2 Vi Ldmissicle
N \ r voltage range™

| Strong and abrupt voltage changes
| Can only be coarsely requlated

2

Precise regulation of a reactor

N Ldmissble

/\./J J\\,‘ o~ | voiagerange"

| Continuous voltage curve, narrow voltage
range

I Increased grid refiability

| Fewer unscheduled grid interventions
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O Variable Shunt Reactors

Adjusted compensation creates fewer losses during operation

Reactive power compensation with coarse - fine regulation

| Increasingcore 4 A
induction/iron w2
W0sses Baes
| g ™ Area represents reduced losses
| Increasing | § son
winding current/ | i
copper o
copper losses | g -
| o ke - .. nd E
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|-
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Minimum number of turns OLTE position Maximum number of fums
A Operating pointis) of fix reactor ® Cperating poirts of vanable reactor

THANK YOU !
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