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8.104 Tests after erection on site "IN 09pNA 1100 I'TY MIYPNN NN NIYY5n N1 2

After erection, the assembly shall be tested to check correct operation. nrrrmmnn Nip'1a 3

1 1

All routine tests of Clause 8 which have not been performed at the manufacturer's premises DAT NI9'XA ﬂ||7 T 4

shall be performed on site. X'YI Xy DT NI 1A D

Additionally, for parts which are assembled on site and for compartments which are gas or liquid IK/IP J']I|7'TJ 6

filled on site and which all have been previously routine teste%, the following is applicable: I (DIPNI/TJ ﬂl)'\_\lﬂ) NIN'UN .T1||7'_TJ 7

a) Voltage test of the main circuit; EMC NnipP'1 8
Power-frequency voltage tests in dry conditions should be carried out on the main circuits

of an assembly after the erection on site in exactly the same manner as specified in 8.2 for -”_FDI -1-171 Y II?A—UYJ ]'1|7"TJ 9

the routine test at the manufactur:[r's premises. ] (Rad1at1on-X) DIPNI J'\DW_UYJ'? NIP' T2 NO90IN 10
The power-frequency test voltagel should be 80 % of the values indicated in 8.2 |Jand be

applied to each phase conductor of the main circuit in succession with the other phase NIMNon - .'ﬂl"?l_UD]'] .T]I|7"TJ 11

conductors earthed. For the tests, one terminal of the test transformer is connected to earth
and to the enclosure of the assembly.

Voltage transforhwers should be disconnected during dielectric site tests, unless the test nMiITnn I“I_"_D- - 8 I7I7n

frequency used for the site test is high enough to prevent core saturation;
b[ Tightness tests: 8.5 is applicable;l

c) Measurement of fluid condition after filling on site: 8.105 is applicable.
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- Top oil temperature rise, see 5.3.1 60 K

Average winding temperature rise (by resistance measurement, see 5.4)

PN 9% - 'O5NnL NSy NpPrT1a
2/ N22N DY -4 V0 : 60076-2

— - . _ 2V 1pN2 w212a 'onon NMOy NN
No numerical limits are specified for the temperature rise of the core, of electrical |
connections outside the windings or of structural parts in the tank. It is a self-evident] 2N PINNN ¥ X7 1nwn S 'onu
requirement, however, that such parts shall not reach temperatures which will cause 0NINTLN -]DID) I?D"T]n 1IN nj."l?n X

damage to adjacent parts or undue ageing of the oil. For large transformers this may be

investigated by special testing, see annex B. (']]']1 PN NIVHYI) "Nawn 1N 121NN

- For transformers identified as ON . . or OF .. 65 K
- For transformers identified as OD . . 70K
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The test may be terminated when the rate of change of top oil temperature rise has fallen
below 1 K per hour and has remained there for a period of 3 h. If discrete readings have

been taken at regular intervals, the mean value of the readings during the Iast hour is

taken as the result of the test. If continuous automatic recording is applied, the average
value during the last hour is taken.

NOTE - If the time constant of the oil temperature rise is no more than 3 h the truncation error of this
procedure will be negligible. Alternative truncation rules are discussed in annex C.
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The sensors shall be distributed around the tank, 1 m to 2 m away from tank or cooling
surfaces, and protected from direct heat radiation. Around a self-cooled transformer, the
sensors shall be placed at a level about halfway up the cooling surfaces.
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The sensors shall be distributed around the tank, 1 m to 2 m away from tank or cooling 72N *92-'9n0 N5y NpP*Ta
surfaces, and protected from direct heat radiation. Around a self-cooled transformer, the —-5.1.1-9V0 : 60076-2

sensors shall be placed at a level about halfway up the cooling surfaces. ?N1N2 N0 '9N0 NN
"Wiynnon 1-2 5y

DNIYD N8P 12N ,NPYTAN VINMS MUY 3 mn™p 5.2.1 - W0 : 60076-2 pon ©% - 'O5nu NSy nprT1a
BACK TO BACK D'NI¥/ 2 112N VI¥M ,0M0p D'XIPA N'MX DNIY 12N ,LOAD LOSSES NP 1A YNIAY 9D

5.2 Test methods for temperature-rise determination

5.2.1 General

For practical reasons, the standard method for determination of the steady-state

; . hive AWK
temperature rise of oil-immersed transformers on the test floor is the equivalent test in PP PSR 1 K 0
short-circuit connection according to 5.2.2 below. X p—
,;‘h owny) l”-‘::\.b.‘ ::: i ..,, (LI
Alternatively it may be agreed, in special cases, to perform a test with approximately rated . 0 1 h ' !‘r""' ™ "
- . . . . Mo Koyglyy
voltage and current by connection to a suitable load. This is mainly applicable to U

—

transformers with low rated power.

A "back-to-back” method may also be agreed. In this method, two transformers, one of
which is the transformer under test, are connected in parallel and excited at the rated
voltage of the transformer under test. By means of different voltage ratios or an injected
voltage, rated current is made to flow in the transformer under test.
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Table 2 - Winding temperature-rise limits il
Insulation system thermal class Average winding temperature rise limits at rated
(see Note 1) current (see Note 2)
°C K
105 (A) 60
120 (E) 75
130 (B) 80
155 (F) 100
180 (H) 125
200(N) 135
220(R) 150
250 (see Note 3) 175
NOTE 1 Letters refer to the temperature classifications given in IEC 60085.
NOTE 2 Temperature rise measured in accordance with 14.3.2.
NOTE 3 Designations of thermal classes over 250 shall increase by increments of 25 and be designated
accordingly.
NOTE 4 The values in this table are defined for normal ambient temperature: See IEC 60076-1.

The reference temperature of the short-circuit impedance and load loss shall be the permitted

average winding temperature rise limits at rated current as given in column 2 of Table 2 plus
20 °C.
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Connections - Trihal transformers without enclosure housing (IP 00)

The winding resin coating and the plug-in connectors don't ensure any protection against touch when the transformer is energized. The
contrator must ensure that cables and busbars are adequately supported to prevent mechanical stresses from being imposed on the

rorsormromeas. s r e — DLUDON N"NAND DXNNA - 2YaL MNIMNX "NND 1121ON

—
—
\ n

ulabon Dsmension X (mm /]
Fuld wall Grid wal
20 300
120 300
220 300

4

.NM1ON NOVIN IX MMNMXN "NNO Nann a"Nn

Main electrical characteristics
Maximum T*Claltitude 40°C at any time/1000 m Up to 65°C/Above 1000 m
Thermal class insulation According to IEC 60085, Class F

Temperature rise 100 K 80 K (for 40°C)
Temperature rise adapted to maximum T°C
Temperature Rise < 100K upon request

Rated frequency 50 Hz or 60 Hz
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Table 2 = Winding temperature-rise limits

Insulation system thermal class
(see Note 1)

Average winding temperature rise limits at rated
current (see Note 2)

°C K

105 (A) 60

120 (E) 75

130 (B) 80

155 (F) 100

180 (H) 125
200(N) 135
220(R) 150

250 (see Note 3) 175

NOTE 1

Letters refer to the temperature classifications given in IEC 60085.

NOTE 2 Temperature rise measured in accordance with 14.3.2.

NOTE 3 Designations of thermal classes over 250 shall increase by increments of 25 and be designated
accordingly.

NOTE 4 The values in this table are defined for normal ambient temperature: See IEC 60076-1.

The reference temperature of the short-circuit impedance and load loss shall be the permitted
average winding temperature rise limits at rated current as given in column 2 of Table 2 plus

20 °C.
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