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150KV | 110KV 5.5 5.5 | 1.5
110KV 6 5.25 | 7.875
200kV
150KV 6.5 5.5 | 8.25
110KV 6.5 5.6 | 8.4
250kV | 150kV 6.5 5.75 | 8.625
200kV 6 9
150KV 6.1 | 9.15
350kV | 200KV 6.25 | 9.375
250kV 7.5 6.5 | 9.75
150KV 7.5 6.6 | 9.9 5.9 | 8.85
200kV 7.5 6.75 | 10.125 6 9
450kV
250KV 8 7 | 10.5 7.5 6.25 | 9.375
350KV 8.5 7.25 | 10.875 8 6.5 | 9.75
150KV 7.1 | 10.65 7.5 6.4 | 9.6
200kV 7.25 | 10.875 7.5 6.5 | 9.75
550KV
350kV 7.75 | 11.625 8.25 7 | 105
450kV 10 8.25 | 12.375 9.25 7.5 | 11.25
150KV 8.5 7.6 | 11.4 8 6.9 | 10.35
200kV 8.5 7.75 | 11.625 8 7 | 105
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250kV 10 8.75 | 13.125 9.5 8 12
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550KV 12 10.25 | 15.375 1 9.25 | 13.875
750kV 13 11| 165 12 0 | 15
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Core types

Three-phase transformers

Three limb core

Five limb core

Single-phase transformers

Il

2 retum limbs

[f 12

5-limb core

Power transformers - AGM
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Core stacking of a 3-limb transformer
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Winding types )
i
Layer / Helical winding Disc winding
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1B 8  HE EE
- |ll S
(78] [83] [238]
| 7@ [ B i ll Tk
' . T EEE II
with and wi;hout cooling with and without cooling
ducts (axial and radial) ducts (axial and radial)
LV-windings HV-windings
Up to 1100 MVA and 72,5 kV Up to 1100 MVA and 525 kV
Power transformers - AGM GRID I ALST@’M

[l 16

ﬂﬁ OB r%}“?r o %T’éﬁ’ﬂ‘%yﬁuﬁ} > ﬁ‘?fﬂ N TFJ
RSN N IS N RN e

FL > = B 16 ’iﬂﬁf’*‘\ﬁﬁ@’ﬁﬁ%’é} Tﬂl’ﬁi Fl Helical
Winding ¥ Disc Winding 47 » Helical Winding fi’ *
B o16l WA o R BEEE- B N2
Bl (%O o[ RIS “‘\F{‘TLYJ’TL?%?”’:E'I [ Helical Winding
TR S LT T 0 S O A
J%)}i}jg[gﬁ o

28



Layer winding -

GRID

ALSTOM

Power transformers - AGM

Disc winding
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TEC Cabinet

Easy to install due to standardised and structured design

Display
and status
lights

Rack with
electronic boards

Terminals

Heater

qien‘ 27
Transformer Sensors

Few sensors, used for several purposes

TAir

Air (ambient) Temperature

Two thermometers, placement:

+0One in the sun

+0One in the shadow not 1o close to the tank

TEC Top Oil Temperature

Placed as the traditional top
0il thermometer

Cooler Group Feedback

One signal from each cooler
group neaded

Current Transducer Opfion
Placed on the lead from Bottom Oil Temperature
the current transformer. Represent the oil
temperature entering the
Tap Changer Position winding
Option Other sensors
With output; Pt100, 4-20mA,
OLTC Temperature Moisture Detector Hydrogen Detector digital or CAN-bus
Option Option Option Options

If' 28
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Historical Data

Easy overview of historical data
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Graphs to easy compare the hydrogen reading and load over a time,
with trends
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Event Handling

Transtrmer events are col]ected in the event log, resolution Ims
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Corrosion protection —
Use of Cathodic Dip Coating (CDC)

* Cathodic Dip Coating (CDC-Coating)
— Coating in the
— Diving pool = anode
— Dbject to be coated =
cathode

* Advantages compared to conventional
coating

CDC plant
—  Environmentally friendly due to Seue= K Wessing, Comanyecsio Datum
low solvent content

— High corrosion protection (eg

rims for winter tires and chassis ‘
for cars, trucks and buses) ﬁ

— Coating for complex parts ﬁ
possible
— Paossible coating of cavities
— Excellent edge/corner protection
— Homogenous thickness of coating CDC for distribution e e
transformers

W——— o | ALSTOM

q‘&-ﬂ' 34 Cathodic Dip Coating

* Following components are already
performed with CDC coating

— Tank complete
+ Tank walls
* Cover

* Conservator

» Pipes

* Radiators

* Turrets

* Corrugated tanks
* Flanges

* Cable boxes

- —- -

CDC cable boxes (left) and piping segments (right)

GRID

ALSTOM

Powver transformers - AGM
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Corrosion protection -

Test of Cathodic Dip Coating (CDC)

* Testof COC

— Homogenous painting

— Smooth surfaces

— Edges and surfaces scratch-
resistant

— Good basis for priming and final '
coating |

— UV / condensation test No damage possible by No darage possibic
— Salt spray test a stroke with a hammer due to scratching

Test chamber for Test chamber for salt spray
UVicondensation tests according tests with CDC probes
IS0 20340 with CDC probes

Rost 0,7mm in the area of the scratch
— allowed is 1 mm (acc. EN 129446)

ALSTOM

GRID

Power transformers - AGM
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Hermetic transformer - Concept

Standard transformer

» Conservator

- Dehydrating breather

« Pipes

- Standard OLTC

« Radiators acc. to DIN 42559

Hermetic transformer
—Censervater ————

- Pipes

—Breather ——M—

- Vacuum tap changer

- 01l volume change through expansion radiadors
Pressure relief device

Voltage / power up to 220kV / 150MVA

ALSTOM

.

.

GRID

Power transformers - AGM

i 37

Advantages of hermetic power transformers

* no moisture absorption of oil :E:{(
* reduced cellulose ageing

* no oil ageing by oil-oxidation :B{

* no breathers, no exchange of silical gel

*+ no contact erosion, no switch gases,

no time-oriented maintenance by means lr

of Vacutap-OLTC
* no oil treatment P K
» no hydro-compensator with maintanance - ] Lower costs :

and exchange

Power transformers - J:I'_-’ ------------------------ GRID ] A LST@‘M
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Hermetic Transformer
63/80 MVA, 110/20 kV, for ENERTRAG
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