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IEEE C57.13-2008

IEEE Standard Requirements for Instrument
Transformers (aauf 26)

audl W3gyeEinua - somehai.char@egat.co.th

8.8.5.6 Voltage transformer connections
for impulse test
(msﬁiamﬁamJaeLmé’mﬁamimmﬁau%uﬁaé)
The specified test voltage shall be applied to
each primary terminal. In testing transformers
equipped with fuses, the fuses should be
short-circuited. Test voltages shall be applied
to the polarity terminal of the high-voltage
winding with the opposite lead grounded and
to the nonpolarity terminal with the polarity
lead grounded.
usafunnaeumuiszylisdesdeuliiuiany

aeunazdievesnanUgugl  wdeudasildly

o

nMsnadeudeinasindionl rsavanieesihdli

12 Aumwiw 3)16

n'au LLNﬂuwmﬂaﬂﬂ”WaQﬂEUIWﬂUUﬁWEJﬁ"\EJLﬂu
V\Ltamwwawmmmﬁdm TnesioUaeanedilsl
memmﬂu LtauLNBﬂﬂuLLﬁﬂﬂuﬂLWﬂ‘UUﬁﬂﬂaﬂﬂ
Maluanata Asreumemeiiuandaniiu

One terminal of the winding under test shall
be grounded directly or through a small
resistance if current measurements are to be
made. One terminal of each of the other
windings may be grounded directly or through
a resistor. It is desirable that the voltage on
ungrounded terminals of a winding not under
test should not exceed 80% of the full-wave
voltage for its BIL rating.

a o w

Umama‘ﬁ'ﬂmiwm‘uﬂmmwmadmaauw

fodrpafulnenss Moo UAMLAIUNIUILIA
Enmnagihnsianszuadae  Uansanednanils
“anmmﬂé‘uﬂ e ustarunnIne vazdentiu
Togmse vidaderhuaudumuild. ailusaiu
Vanwanedaiilddeasiuvesunaind laldida
nadey limsasfu 80% vowsduARuY
dwsuiiin BIL vewmsiouas

In some cases the inductance of the winding
is so low that the desired voltage magnitude
and duration of the 50% point on the tail of
the wave cannot be obtained with available
equipment. Low-inductance windings may be
tested by inserting a resistor of not more than
500 Q in the grounded end of the winding. In
all such cases, shorter waves may be used.

International Standard Series

luvnsdanumisaivessnainerarau
Auld v‘i’n'Lﬁ‘uu'mLmﬁuLLauiuamaﬂumiamaa
gein 50% fivnandu lummmwﬂs’ﬂmaﬂnim
winailofifley wnampsmilenivivdiu
maawmmwmamﬂmamﬂammumuwuﬂﬂu
1A 500 @ dlusmemeduiireasiuves
wpmaty  asddenanaiounenaesliadudls
svgznaAuaild.

8.8.5.7 Detection of failure during

impulse test (NMIATIVRIAUANNAITZNIS
nsnagauduad)

Any unexplained differences between the
reduced full wave and the final full wave
detected by superimposing the two voltage
oscillograms, or any such differences
observed by comparing the chopped waves
to each other and to the full wave up to the
time of flashover, are indications of failure.
Deviations may be caused by conditions in
the test circuit external to the transformer or
by protective devices and should be fully
investigated.

Anauaneeiilionnesueldlag sewrinsndudiy
ammﬂﬁum?mﬁuﬂ%&@ﬂﬁw Ansramlaenis
dounmesadalannsuvoussiuiades  uie
mwmmnmﬂm‘] Adunaldlaonisisoudiou
pauFUsEhstukasy  wasUsuileuifund
Lﬁmuﬁmmﬁﬁmmsﬁﬂ a'suumﬂuawa’uanm
pudumey  madssuumdil e19ezinn
Uaﬁa‘lmmsw}aauﬁasjuanvu’IaLuJaa wseiin
mﬂaﬂnim’]mﬂumm UagAITILYINNISEBUAIY
E!?J'NW\&W\

Smoke bubbles rising through the liquid in the
transformer are definite evidence of failure.
Clear bubbles may or may not be evidence of
trouble; they may be due to entrapped air.
They should be investigated by repeating the
test, or by reprocessing the transformer and
repeating the test to determine whether a
failure has occurred.
WBqawuwLﬂm'uumwmma’ﬂuwuauﬂauﬁu
mmmim‘w‘mmLuuaummmmmamwmmu
wgmlmﬂumanﬁmw o199zLiansoluiia
PaymflE vloswanilorsazananenmadigninly
winnaseiand asazyiinisaeuarulaenis
nadousn vielnnisUszneuntoutasll uéh
vhmivmaaumgﬂtﬁaq’mﬁmmma"uma’ﬁrwﬁﬁ
visola

In making the chopped-wave test, failure of
the chopping gap, or any external part, to
flashover, although the voltage oscillograms
show a chopped wave, is a definite indication
of a flashover either within the transformer or
in the test circuit.

msasilonnroundudy  ArwAuvaITestesing
ldiflonsdu Mia‘vumumauaﬂlﬂ‘] UAANIT
nulwmuiy  wideealalaunsuvesusiiuazy
uanpAudUTiaRy  umstdauueui
Foufinn1snuliaudaldinsiianelumie
wlasewiselursasnaaeuiny

Unusual noise within the transformer at the
instant of applying the impulse is an indica-
tion of trouble.
Geasunuiiiaunimeluvdiouas o Femdl
nslouusefuduiad Hudswsueninddem
Aniw.

When the ground current oscillogram method
of detection is used, impulse current in the
grounded end of the winding tested is
measured by means of an oscillograph
connected across a suitable shunt inserted
between the normally grounded end of the
winding and ground. Any unexplained
differences between the current wave shapes
obtained on reduced full waves and full-wave
tests detected by superimposing the two
current oscillograms may be an indication of
failure. Deviations in the current wave shapes
may also be caused by conditions in the test
circuit external to the transformers, or by
built-in protective devices, and should be
investigated fully. It is difficult to shield the
measuring  circuit  completely from the
influence of the high voltage of the surge
generator, and some stray voltages are
frequently picked up that may produce an
erratic record for the first 1 ps or 2 ps. Such
influences, if they occur at the start of the
current wave, should be disregarded. The
ground current method of detection is not
applicable for use with chopped-wave tests.

diodenldnisnsivdeusaeitgooadalaunsy
vesnszuaiivansiu nszuaduiadinulatedi
fidonshuvesuaainyaiidivaaoy  Saldlaons
sovoadalaalaunasoud wididaanumnzay
Feunfazunanliseninaansduildeasiuves

ynantugniidndifugud.  anuuanseiilions
aﬁmeﬂ,s’ﬂm SuWJNiﬂﬂﬁuﬂiuLLaV\Mﬂﬂmﬂﬂau
Wuanmwnatuaduduadaiie  dasandlae
DOE SHIIER A AN,
Wudssuendsenuduman  msdoauuresgy
pdunszua  enainantadelursesneaouiio
venuifouvas  vieiinaingunsaillasiuiiila
aglumfeuasild  wazarsaginisdevanu
athadiuil  Huniseinlagiidnasmsiaedns
auysaiuiloliiviuandnswavedluliinusagaues
wioarudanseiudn  uasisuwouwEiun
wuuiidedtuesq  enavildnstuiindananm
Tuthanan 1 us wie 2 ps usn  dvidwadsnan,
wniAntulutisdudunesadunsiua Alsimsez
ldlafu  msmmaseuieiBgooadalaunsuves
nswuaiilvaasiy  llaunsaldfunisnaeundu
dald

When the induced-voltage oscillogram
method of detection is used, the voltage
induced in the secondary winding is measured
by means of an oscillograph connected across
the secondary winding of the transformer
under test. Any unexplained difference
between the voltage wave shapes obtained
on reduced full waves, and full-wave tests
detected by superimposing the two voltage
oscillograms, may be an indication of failure.
Deviations in the voltage wave shapes may
also be caused by conditions in the test
circuit external to the transformer or built-in
protective devices and should be investigated
fully. The induced-voltage method of detec-
tion is not applicable for use with chopped-
wave tests.
diodenldnisnsiadeusneitgeoadalaunsy
vowsumieni ussuimilonhiulusaan
nisgiitaldlasnisdessatalaalaUniouvaain
ngivesmiioulasiiogneldnismagey A
LLWT]GINﬁlME]WQﬁU‘IEJIG’]‘Iﬂ‘] iuwwawﬂammmu
wMﬂmmnﬂaumuawwmﬂuﬂautmmiaﬁmma
Wamanulasnisdeuninesadalaunsuves
wseueaes ervendudsuentemudvan,
madsavuresgUaduussiu  enatfinaintade
Iu'smimaauﬁag’uanwﬁaLLUad w38Linen
qunsaillastuiiilamoglumiouvasild  uazaos
awhmsaeusuetuiad  msnvvdeuiieds
qooaBalaunsuveausafumioni  liamnsold
fumsnnaeundusald

bl

€57.13-1968, 1978 & 1993 fifamu “ﬂwﬁmmﬁu‘umuLﬂﬂaaqi‘umwﬁauﬂamima’

4.7.2 Open-Circuit Secondary Voltage Class. Current transformers shall be

wilouriy €57.13-2008 lﬂumu'me muwwnuwam fifle (1) €57.13-1968 fn13uts  voltage protection:

class vaamiiowasse wouiiatudug Lifiussituil uar (2) C57.13-2008
fnmsfmuslinsnszualgugfiliun 1 witdeutuiinussiugegaduionive

bew

€57.13-1968 fin15us class voavsfouasde vizfindudu liyaduiewludauil

Fedormunves C57.13-1968 iidisil

classified as follows so that the user may be guided in providing open-circuit

Class 1. Current transformers whose open-circuit voltage crest will exceed
3,500 volts at the maximum rated continuous current with the primary current

wave form maintained sinusoidal.

Class 2. Current transformers whose open-circuit voltage crest will be less

than 3,500 volts at the above conditions.
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8.9 Measurement of open-circuit voltage of
current transformers
(Msinusenuvnzilnieasvamisionlas
NIBUE) PP

These are design tests to determine the
open-circuit voltage
msvageuwaidumsmadouamzLUy e
UYL TNNRT.

The open-circuit voltage as measured will be
considerably reduced from the true value if
the impedance of the measuring circuit
connected to the secondary terminals is not
extremely high or if there is even minor
variation from a pure sinusoidal wave of
current. The measurement to detect and
correct for these possible conditions should
be made with a primary circuit as shown in
part a) of Figure 31, such that the ratio V3/V2
[see part b) of Figure 31] does not exceed 2.
wseurnndmansiiald  azasasmneatine
aums  dduiiuaudvensaslunistaiidedaiy
Janwangvesunaieniegilligedaaiaunnwe
y3ednszuadinnuuanatusiisadntesain
sUnduliusqns.  nisimilensanduuazusuut
Foulusineg AU ensegnsevifuasesiu
Vgugfimuiuandliluvion a) vesguil 31 uile
yilvigaTdm V32 [gvieu b) mmgﬂﬁ 31]
fenlaliu 2.

a) Measure the crest open-circuit secondary
voltage, V1 [see part a) of Figure 31], using a
high-impedance crest reading voltmeter,
oscilloscope, or calibrated gap. Increase the
primary current gradually from zero to the
maximum continuous-current rating or until
the crest voltage reaches 3500 V, whichever
occurs first. Maintain the primary current for 1
min, and record the magnitude of the peak
voltage. If 3500 V crest is not exceeded by this
test, then the information in item b) should
be followed.

InFganveusurnsllnmg, V1 [gviou a)
vp3Uil 311, Tneliharfinesvinauilunudas

figuAwen, seadaladlay, wiatosenmafiusu
Wisuudn. vhnsiunssuadgugidng ﬁzmm‘qué
quiisiitanssuariaiosgegn voaunsiausedy
Frwaning 3500 V, ududinegalnazinou.
mnﬁu‘lﬁmnixLLaUﬁunﬁﬁmu 1 Ui, wazdudin
“ummammmuaaamh mnussduAwenluns
naaauilliiiiu 3500 v, fimsasufoRnsdoyelu
ﬁ']{ia b)_bdﬁo,b&@

b) When the crest voltage in item a) does
not exceed 3500 V, the observed open-circuit
crest voltage must be corrected for deviation
of the primary current from sinusoidal wave
shape.

dlousaureenluiade a) farlahiu 3500 v,
Meepasisurnsdmnsidanald  dowi
nsUfuuiii emdadenisdvauuvesnssua
Ugugiiiianluanguadula scoscs

NOTE - The values of V2 and V3 need not be
calibrated in volts, but the sensitivity of the
oscilloscope used to measure their value
must be the same for both measurements. In
many instances V3 may be obtained simulta-
neously with V2 by approximating the crest of
the fundamental under conditions of part b)
of Figure 31. Ip must be the same rms value
when measuring both V2 and V3.

e - A1 V2 uay V3 Lidndudesuduiiou
Tumbehag wimnuhvesesadalaalauiiléin
fusey  Fouvileufudmiunisiaaesas.
vangq sl V3 eneemlimdoutu v2 Tae
Vﬁms‘dizmmﬂ'wUamﬁuaagﬂﬂﬁuﬁﬁmmﬁy‘agw
neldideululuviou b) maa:ﬁjﬁ 31, Ip sieafien
orfidueavinunauiivhnmsta v2 uas V3.

The correction using part a) of Figure 31 is:

AR CORE
MUTUAL INDUCTANCE
7 CT UNDER TEST
ot e HI *1
-

PRIMARY
SECONDARY
SWITCH NO. 1

5
o]

OSCILLOSCOPE

a—Test circuit

‘fl
£/ //\3

b—0Oscilloscope indication, switch no. 1 open

c—Oscilloscope indication, switch no. 1 closed

Figure 31 Measurement of open-circuit voltage of current transformers
i‘UVI 31 mi'aﬂLmﬂwmuujmaaimummunwawuauﬂmnsuua
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msuiuuilnelivieu a) vasguil 31 fe:

\ Vs 2
V, =V,x v when \Tzs

where
Toed

Va is the true open-circuit crest voltage
o ussduAanvaslnIesuias

V1 is the measured secondary crest voltage
using a high-impedance indicator (Switch 1
open)

fio ussudoendunoniinld Tnsldgunsel

v
daa =

mumtwwuauwmwﬂm (@i 1 )

V2 is the measured instantaneous voltage
from mutual inductance at the instance of
crest induced voltage in current transformer
[oscilloscope  indication at minimum dip,
Switch 1 open; see part b) of Figure 31]

Ao usafunzlavasvisiitaldanaumien
i vawilussiumidenilundouamssua
fidngean (msvsiveseeadalaaladiifimsguas
lﬂﬁwﬁqm, aind 11Ue; gvieu b) ﬁuaagﬂ‘ﬁ 31]

V3 is the measured crest voltage from
mutual inductance [Switch 1 closed, see part
¢) of Figure 31]

Ao useuAwendi Taldanarumidsnisay
[e3nd 1 Un, qriou o) veeguil 31]

Ip is the rms primary current at the maximum
continuous thermal current rating

Ao nszuaUgugiiluenidued a fifansue
L%amm%ﬂuﬁimﬁmqazjm

8.10 Partial discharge measurement
(M3IANIAeUYsEaUIeEdI)PES

Partial discharge (PD) tests are intended to
determine the freedom of internal insulation
from damaging internal discharges.
mMInAgeUN1IANeUTEUNEI (PD) HynUssasd
dielidndulat msawaumelutsiennisae
Ussgnelufiesshanudemsld.

The preferred arrangement for making the
partial discharge test is to have the instrument
transformer under test to be fully assembled
prior to conducting the test; however, during
the partial discharge test, if external fittings or
hardware on the assembled transformer
being tested results in interfering with the
test, they may be removed or provided with
supplementary shielding.
msdanefifieslidmiunisasdionadeunisnie
Usgquisdau e milsindouasedasiiodaiivin
neaouUszneuaiaanysal nouflayiusidy
NINAFDY; aa'mliﬁmu, FEWINMINAAOUNS
AeUszUedI, Sgunsaifulaviediulszney
mauamjmﬂuwummmwmmwwmaaU fina
mamisumumwmaau wmummuuﬂm%u
Qnaenaan MsauawuﬂmmsLawmsmuﬂw
sni.

Liquid- and dry-type instrument transformers
5 kv and above shall be given a partial
discharge test as a routine test. No test shall
be made on terminals that are intended to be
grounded.
wioudaneiesiietuuuauiumaiiaziuuuia
SEAULTITU 5 kV LLaxaqndﬂifu zdostvunli
nﬁwwﬁa’umsmwiwﬁ]UNmuLﬁumwmaaU
wuulsyshidents. mulummmaaw’mama
dleliendi.

Instrument  transformers  when tested in
accordance with this instruction shall not
exceed 50 pc for dry type and 20 pc for liquid
filled units at 1.05 times the maximum system
voltage of the instrument transformer being
tested.
nioulanaiesietaildrsunisnaaouniudi
wusihil szdeddmliiu 50 pC dwmsuwle
wdaswuuuiis wagliiiy 20 pC dmsunsiouda
WUUTLANFERMILYAY o U 1.05 Wihwes
wsstuszuugegavemsiendansdasiiotaiiiniy
mMsvagauii.eenes

A pre-stress test level may be applied to a
unit under test. The pre-stress level is sugges-

ted to be 1.15 times the maximum system
voltage for current transformers and line-to-
ground voltage transformers and 1.35 times
the maximum system voltage for line-to-line
voltage transformers. The actual pre-stress
test and its level are at the discretion of the
manufacture.

szduLsaRus unaaevenainnsteuldiumle
wasidmasou.  seduusstuSunageuiive
wuzthlildfe 115 wihwewssduszuugegn
dmfumilontanseuanagrdauUasussiudise
PnlaasAy  wazld 135 whuswussiuszuy
geandmiundoulasusduiiviosevitamary
W, nstlouusauBuvaaeuaznsyyinaimielsl
uazazidonldsziuusiduninla ﬁfuaz‘jﬁmaaﬁﬁa
VOIHAN.

When making the partial discharge test, the
power supply should be relatively free from
partial discharge and the measuring circuit
shall have sufficient sensitivity to detect
clearly a signal of one quarter of the
allowable PD level. The ambient level of the
instrumentation shall be considered when
determining the final value of the partial
discharge.
donszvinmsvadeunismeyszquIsdy,  wds
Fremdsluiinsezdeudrsvasnainnisaie
inamamu waraeaslunsinduerdosinila
uiganeiiag mimwazymmﬁummwuﬂuamaa
sy PD TeeslAniuldetnediaiay.  seiuds
sumuwIndenvouadssdietnazdosinuniau
finrsandislunismeaaslaarineresnisaig
Uszaundu

The partial discharge test voltage shall be
applied in the following sequence:
uswunIINAERUNSANEYsEUNEIY vfaslou
ssnstustastalyil

- If made during the applied or the induced
test, complete the dielectric test and then
reduce the voltage to the established level of
1.05 times the maximum system voltage; hold
for 1 min, and take the measurement at the

b&o
aude a) ﬂvC57.13-2008 Lﬁu'ﬂamw Maintain the primary current for 1 min, and
record the magnitude of the peak voltage. tfanli aifleuriu €57.13-1968,
1978 & 1993 fyunuasguatuaign k. 1260an57938Y Type test record
uinuanatull 1993 diegiriintg Ansvualguniliuiu 1 unit
uazduiinvuavesiasiugaaaly muderimunlmiviels 7

~ anwTsaudrderimuai 6.7.1 Operation with secondary circuit open (M13¥1141u
dlevnaemisgilidansas) ftwualiudih wiendasesuuswiulnismsiu
yiegilduin 1 wil dndufesd €57.13 adudeuq aghififonadiliainseua
Jguniliuu 1 unit uiflaunsafinnuandetmund 6.7.1 ldlwhusadeatueguda
bla) .
mnud a) il €57.13-1968 Tferimuslitieimieuvasiiiussurnisdmeasdu
el 3,500 V 1l class 1 Tuiae 39 €57.13 adudeq ulildyainisuds
class t0l3 usinnildnsredey Type test report ¥84 Nissin (cyd\u) finnaoud 1997
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figfaua class aminamnfidly €57.13-1968 oy uazauanaiudiudruAsinisuen
class awifuusylonidedldnuannnd

odle )
aude b) 1 LﬁavﬁﬂWiui”whu,ﬁ'gvﬁlﬁl,mﬁummL‘ﬂmwnﬁu 3,500 V visieuuassintiu
axdipdlsigunaniirfnussdu (1Fawmeiviedesusznie) Mannsovuussiudnmems
T 1 mﬁméha adorimunii 6.7.1 Operation with secondary circuit open
(mavhaudlevanianiegiilianss) dondil 2 fadudwiiudiun nives
€57.13-2008 variiatuneuq liwaduasdmnnussfufiusuaudaiiu 3,500 V
awlivherlsde

bl

maite b) if C57.13-1968 Siflarmundy mnvihnsuiuuirussiurnnlnnsud
@adnduiinl3laids 3,500 V) Usingdr deiu 3,500 v ﬂlunmwuauﬂaqmuumu
class 1 writhuFuuiudfgadalaiiu 3,500 v Seaelifedndu class 2 sl €57.13
atusieq wlaildwnfianisuus class Hiae

oée
miwmaauﬁtﬁmnﬁ}vﬂwml‘u €57.13-2008 usiidermuamanaiinves niw.
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o&d
Farmuanu Specification No. 301 483 nvii. AwuAdn Partial discharge
measurement. The permissible partial discharge level shall not be more
than 10 pC at Um and 5 pC at 1.2 Um/v3 (Um : Maximum Service Voltage).
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end of the 1 min period. If a pre-stress test is
made, raise the voltage to the pre-stress level
for a minimum of 10 s, reduce the voltage to
the required test level specified, and take the
measurement at the end of the 1 min period.
- finszisewinnsnageuleuussiunsenis
wiliusedy, iimsmaseuauueseauysal
fiou uazdeaniufianussiuauvdesziu 1.0
LﬂﬂmaqLLﬁﬂﬁuixupgﬁqm; m“liflﬂun;m 1 Wi,
uazvhnsianeuiidugetss 1 widdu. s
Youussduroudumagev, Wiiuusaulufesedu
ussdureuSuveaeulunaegetos 10 3w,
amLLiﬁum@jﬁzé’uwmaauﬁﬁwumﬁ wazviing
Tomouitaugatae 1 wiiidu.

For current transformers, the test voltage
shall be applied to H1 and H2. X1 and X2 and
the base shall be grounded.
dusundoutasnseud, useiunagevazfaslou
Titudh H1 waz H2. X1 fu X2 wasgundioutas
whodsioatnu.

For line-to-line voltage transformers, the partial
discharge shall be measured for each of the
following connections:
dmdundoutasuseiudiseszninaatuia,
ﬂwﬁmaﬂixqmaﬂ'auwé’mﬁwmﬁmﬁwu%’wﬂuﬁﬁa
ausavedoraluil

a) The test voltage shall be applied to H1 and
H2. X1 and X2 and the base shall be
grounded. See Figure 32

wsaumaaoutzdestonliiuta HL way H2. X1
ffu X2 uaggruvifoutawziosioniu. ggui 32

b) The test voltage shall be applied to H1. H2,
X2 and the base shall be grounded. See
Figure 33

ussumadeuazdestiouliiuda HL. H2, X2 uay
suvifulasazdoriaasi. g3ui 33

) The test voltage shall be applied to H2. H1,
X2 and the base shall be grounded. See
Figure 33

ussduveaeuazdaatouliiuda Ho. H1, X2 uay
grunifoulasasdosionsiu. qgui 33

For line-to-ground voltage transformers, the
test voltage shall be applied to H1. X2, H2
and the base shall be grounded.
dwsundouvausetuiionnaasiy, usaiy
nareuIzdoslauliiuda HI X2, H2 uasgu
niouUanzfowmoadiu.

A partial discharge test shall be made after all
dielectric tests are completed; however, the
partial discharge test may be performed while
decreasing the voltage after the power
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C =Core
C K= Coupling Capacitor
4 F =Frame
1 HV = High Voltage Winding(s)
H LV = Low Voltage Winding(s)
Hyq 2

Notes:
(1) Either A or B may be grounded.

Z = Filter (Optional)
2, = Measuring Impedance

(2) C and F to be connected to LV whenever possible,
(3) The capacity of the high voltage test transformer may
be used as a coupling capacity, in which case the filter Z shall be omitted.

Figure 32 Test circuit for partial discharge measurement of instrument transformers
U7 32 anasnedaulumsianisaieuszqudiuvesmiioudasiaiasiiodn
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Notes:

C =Core
C = Coupling Capacitor
F  =Frame

HV = High Voltage Winding(s)
LV = Low Voltage Winding(s)
Z  =Filter (Opticnal)

Z; = Measuring Impedance

(1) Either A or B may be grounded (optionally through a filter).
(2) C and F to be connected to LV whenever possible.
(3) Test voltage applied between the high voltage terminal and ground or inducted

by excitation to the low voltage winding.

(4) The capacity of the high voltage test transformer may
be used as a coupling capacity, in which case the filter Z shall be omitted.

Figure 33 Test circuit for partial discharge measurement of line-to-ground
. and line-to-line voltage transformers .
3U71 33 asawageulunisianisaieuszgusdiuvamdoudasuseduiive
seudamdasAuLazsERIaiuwE

frequency test. If the measured PD level
exceeds the permitted limits, a separate test
shall be performed and shall govern.

A1INAFBUNTANEUTERUNAILILADINTLIINAT
9InnsadeuauIuauatai aany salud;
egalsiiny,  nsnageun1sAeYsEUIsEIY
aaznsyrilutsiimdanussiuas vdmnms
noaeunwdliindds. &1sedu PD el
Lﬁu‘iﬂiwﬁmﬁaummmﬁ, whsahnsvageu

wonsavn wazazdedltiludoyi.

g

Sample suggested connections for making the
partial discharge tests are illustrated in Figure
32 and Figure 33
fhotensdeansiiuusilildluntsasilonaaou
nsmeUszquisdiu fuandiluzuil 32 uasgu
7133
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Bousman and Ten Broeck capacitance method of transformer testing,
developed for use in the laboratories of the General Electric Company, employs
a Schering bridge to measure the ratio of the capacitances, in terms of an
accurately known resistance ratio. Thus we do not need to know accurately the
value of either the high-voltage or the low-voltage capacitor, nor are we
required to make any assumptions concerning their long-time stability, since
their ratio is determined as a ratio of resistances at the time the transformer is
tested. Such a resistance ratio can be far more stable over a period of time than
a capacitance ratio since its temperature coefficient will be very small. Also its
value is not dependent on the constancy of mechanical dimensions and
clearances.
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Bousman and Ten Broeck capacitance method of transformer testing,
developed for use in the laboratories of the General Electric Company, employs
a Schering bridge to measure the ratio of the capacitances, in terms of an
accurately known resistance ratio. Thus we do not need to know accurately the
value of either the high-voltage or the low-voltage capacitor, nor are we
required to make any assumptions concerning their long-time stability, since
their ratio is determined as a ratio of resistances at the time the transformer is
tested. Such a resistance ratio can be far more stable over a period of time than
a capacitance ratio since its temperature coefficient will be very small. Also its
value is not dependent on the constancy of mechanical dimensions and
clearances.
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Bo Paajarvi, Mie-Lotte Bohl, “High Impact”, ABB
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13-17
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CSS #auna1n Compact Substation laeilnis
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gear. Transformer, LV Switchgear.
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- Low life-cycle cost.

Products portfolio

Outdoor CSS s¥uu Secondary distribution
Wu €ss wuuiindenanauds Fefluseiuis 36kv
Tawaelu €SS asUsznauldsae

- MV switchgear

- Step-down distribution transformer

- LV switchgear
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Special Power Series Special Power Series

Louver Louver
Cool Alr {" Cool Air
aadnuwazmdlniives Css
Outdoor CSS s¥UU Wind power evacuation
W Css wuuindinaneuds Seusaduia 36 kv . - S
Tnenelulsenausiag Outdoor CSS Outdoor CSS Indoor frame mounted CSS
up to 24kV for 36kV up to 24kV
- LV switchgear Standard applicable IEC 62271 - 202 IEC 62271 - 202 MV Switchgear - IEC 62271 -
{IEC 61330) (IEC 61330) 200 / 60265 / 60604
- Step-up distribution transformer Tiarisformar. - |EC B007C [ 80726
) ) LV Switchgear - IEC 60439
- MV switchgear Normal ambient temperature 40°C 40°C _40°C
Maximum ambient temperature 50°C 50°C 50°C
Enclosure construction Modular Modular Medular for Transformer compartment
Indoor frame mounted CSS sguu Secondary iy
e o a Sa o &Aoo Ventilation Natural Natural Matural
Sls‘mbutlon WJu Css u;uumwiluiu FIUUTINU Temperature class (Std,) | — K10 : K10
fia 24 kv Insneluszneulume Diiies of chdtaotivg
MV and LV compartment . . P54 . . L . ... NA
- MV switchgear Transformer compartment P23 ) P23 ) IP 2%
MV Switchgear
- Step-down distribution transformer Rated voltage (kV) 12/24kV 3BkY 12 / 24k
Ratad Insulation level .
- LV switchgear Power Frequency (kV rms) y - 28/50 e ’ 70 : ; . 28/50
Tassa$ravesg CSS dwidundinn  @wnsonensenuasszue Impulse (kV p) 75/125 170 75/125
- Transformer enclosure type tested for IP2x  gaseuves CSS wamlneld pre-galvanized sheet  81meildtd Tnguszgundawriiemdnaaain Rated frequency (Hz) 5 50 50
class K 10 steel  fifiqunmgauaztiosiunmsinnsouldd  guasdsanunsariis inter lock lilnaaanadoa Isolator
amnsalfnunaaudauarluiisulfenedissans  aunnudeansvegndn  dnvaglassaiieves Rated normal current (A) 630 630 630
- awnsnssnuuuliiaenndosmiuniudesnts  amlne €SS azutsoanidu 3 daw meludad €SS exfivuingegadl Anmenn x Anundie x Breaking capacity (A) 630 630 630
maaqnﬂ"ﬂu,axamax?{amﬁau'luﬂ’lsﬁmﬁxmax o medium voltage switchgear, low voltage ~A111g9 fld 3830 x 2330 x 2415 Haduns Making capacity (kA) 525/ 40 50 .. B25/40
T switchboard and distribution transformer Vacuum circuit breaker . ; 5 ; ; ;
Rated normal currant (A) 630 630 630
Breaking capacity (kA) 21116 20 21/18
Making capacity (k&) 52.5/40 50 52.5 / 40
Primary distribution Secondary distribution Transformer
Rated power (kVA) - ail type 1600 2000 MNA
Rated power (kVA) - Dry type 2000 o NA 2000
MV switchboard Compact secondary substation Rated secondary voltage (V) 433 43 : 433
S Vector Group Dyn 11 Dyn 11 Dyn 11
HV/MY former Tapping Range + 5in steps of 2.5% +5in steps of 2.5% + 5 in steps of 2.5%
—OD— MV network ¢ LV network Type Test _ _
[ i i i Yes i Yes. i .. Yes (For transformer compartment)
o — Internal Arc Yas Yes NA
MV/LV transformer Enclosure class Yas Yas Yos
Impact Test : Yes B, | ——
Short circuit test on earthing Yas ; Yes MNA
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. More than 6500 iInstallations
all around the world which more than 100 modules
contributed by Thailand.

Hybrid modules offer flexible solutions with minimum footprint, pre-tested and pre-assembled units reduce installation
time as no testing on site is needed. The concept Multi Functional Modules (MFM) take the advantages with hybrid
modules one step further, facilitating permanent or temporary electricity distribution or generation installations.
www.abb.com/highvoltage
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