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Instrument transformers —
Part 3: Additional requirements for inductive voltage transformers
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Inductive viiitage transformers

Ratio measuremens
Joltage rat Joltage level Typical accuracy
” o 384 R
4 1Tk ¥ i
165k ) T
Phase dispiacement measurement
sage ratn Joltage level Typical accuracy
iy s Jolt 4% P
(AT ST
&, 4% L v sAR i ™ 1
"u"'.'liiiliwl‘ﬁ; resistance measurement
Resoiuticy Guaranteed accuracy  Typical accuracy
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5.6.301.3 Limits of voltage error and phase displacement for measuring valtage
transformears

The waltage arror and phase displacament atrated frequansy anall nat axcesd the values
givan in Tabla 301 at anywoltage oaiwasn 80 % and 120 % of rated yoltage and -witn urdans,

o any valug from G MA ite 100 % of the rated burdan. at a power factor aqual ito 1 for
ourgen range |

» petwaan 25 % and 100 % of rateq purdan.at a powss factor af 0.8 jagging for purdan
range .

The arrars shall og determined at tne terminals of the transformer and shall inglude (the
affacts of any fuses or regiators as anintegral part of thaitransformer.

Far transformers with tappings onithe secondary winding, the accuracy raduireamanms rafarito
tng nighest tranafoarmation ratic. unlgss olnarwise spedifiad

Table 301 - Limits of voltage errer and phase displacement for
measuring voltage transformers

Voltage (ratio) errar g, Phase displacament Ag
Class
= ihdinies slwgnliradians

9 0. 5 G.1&

T 0.8 10 0.3

W5 g 2aa 0.8

140 18 40 ih.2

30 3.0 Mat spagifiea Mat apecilisd

MIDTE  WRais ranaiiniars (nawe (W 29pardle S800naary winthinga. allawanss muat ibe
fiage for the muwiualmigragpandganda. 108 NetAsANyile Spacily an oujput rangs far each
HIRdind undar laat And 4asn 3nAWE Mealilng A0ourday raquiramants within 1 range witn
e wntested windings at.any Burden from 2eraitoraled ylue.

I ne speaificalion of Julpul ranges s Zypphian. INEag rangss far e winding undar tast
anallibe from 2890 14 000 % of ihe rated autpul far.gash Winging.

Hoang 3f e wirdings 18 (1GAgad ly SICABandlly 100 RO PEMOAs OF Anky uded 38
residual waltage winding. it affast.upon atnar windinga may be nagltactad.
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5,6,302,3 Limits of valtage errar and;phase displacemeant for pratective voltage
transformers

The woltage arror and phass gigplaceamant atrated fraquanay snall nat excasd the values in
Tabkle 302 at 8 % of rateq vaitage and at rated voitage multiplied by ithe ratad voltage factor
(1.2, 18 0r 1,895 with burdans af:

s any walue from ¢ WA o 140 % of the ratad burden. at a power factor aqual ito 1 far
DUrG&n range |.

« patwasn 25 % and 100 % of rated purgen at A power factar of 0.8 Jagging far purdan
rarge 1l

Al 2 G of rated voltagse. the limits of voilage arrar and phass displacament will D& wice as
fign as:thosa Qiven in Tapls 303

Table 302 - Limits of voltage error and phase displacement
for protective voltage transformers

Bliks Valtage (ratia) arror e, Phase displacement A
HMinutes nZanhcadians
rYop

ar 3% 1an 3.8
R i 240 7.0

MOTE WWnep arasring ranafermsrs (AaYing two eeparale sacandand windings,
pacauss of IRer (NIardapandansd, Ahe waar 3hould apecify W aulgul ranges, ong
far 2azpn winging. the uppar dimit af 2ach output FANgE Carraapanding & o atandard
ralea aulpdt wAlu® 240 Winding anauld Fullil its ragpastive aoculacy reguiramanlts
withif (13 QuiRdl rangs, Wwhillsl at e sanie Hme the othar winding :has an autput of
Ay walue fram 24rs wp b 490 % of the wmpar dimit af its awpul cange. In groving
cRMRhanas wih s reguiramant. itis suffiziant o itesl at exiFania waluas only  1fino
gpagihcation 2f Cdlpul rAGESS 15 Aupeliad. Ihese ranges. are deamed toibe from 28 %
e S Ssoel 1he rated adipul far aacn winding
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The tast shall be performed with both poesitive and negative palarities. Fifteen consecutive
impuises of each polarity. not corrected for atmosphearic conditions, shall be applied.

The fallawing test procedure B of IEC 80060-1. adapted for HY equipment that has self-
restaring and nen-rastonng insulation, i3 the preferred test procadure. The instrument
rransformer shall be considersd to have passed the impulsse tests for each polarity if tha
following eonditions are fulfilled:

- aach series (+ and =) has at least 15 impuisas;

- no disruptive discharges on non-self restoring insulation shall occur, This is confirmed by
& consacutive impulse withstands fallowing the last.disruptive dischargs.

- the number of disruptive dischargss shall not exceed two for each saries.

This procadurs lgads to amaximum possibla number of 2B mpulses par series.

No svidence of jnsulation falure shall be detected (e.g variation of the wave shape of the
recordad quantitigs on routing tests which serve as verification tasts),

IT disruptive discharges occur and evidence cannot be given durng tastng that the disruptive
discharges wera an salf-rastoring insulation, the T shall be dismantled and inspectad after
the complation of the dialectric test sapas. If damage to non-ssif-restaring insulation s
obsafyed. the instrument transformar shall be considerad to have failed the tast.

NOTE  Trne agplication of 12 pasitive and 15 inegative impulasaiis apenifisd for testing the extemal insulation. If
ather tesls are agread wetyeen manufasturer and puranaser in orgser 1o chack the axtarnal insulation. then. the
Numiber oF IGRIGING IMBulges mMay e reduced 1o threg of sach palarnity, inat corractadifor atmosphans conditions.
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Table 6 - Limits of temperature rise for varlous parta, materials
and dlelectries of Instrument tranaformers

Part of instrument transformers Tamperatu;{e-rlse limit
1. Qyl-immersed instrumant transformers
- Top ol 50
— top @il hermatically sealed a5
- winding average a0
- winding average. hermatizally sealed a5
— _other matallic parts in contact with. ¢l as for winding
2 Saolid or gas insdlated instrument tranafarmers
— winding (averagein contact with:insulating
maternials afithe following classes’:
« Y 45
« A &30
+ E 75
« B 85
« F 110
« H 138
- other metaliic parts.in contact with the above as for
insuiating matarial classes windings
3. Copnection, bolted ar the equivalant
- Bare-copper, barg-copparallay or bare-
aluminiunm alloy
* P aAair 50
* inSF; 75
gl 80
- Silver-ceated or nickel-coated
« ingir ]
« in Sk, 78
« inail B0
- Tin-coated
« jnair 8o
« in5F; B35
s inwil #0
* Insulating class dsefiniticns accarding to IEC A00AE.
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377 mQ 359 mQ 22-2b 49l guy e Cunglie
385 mQ 362 mQ 80N 49l o s Eeaglie
26.4 22 PT ;) 44 sled
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VOTANO Test Results OMICRON
Company name Pars Shar Barez
Company address Iran
Order number
IModeI VT Type VOTANO100
|Rated primary voltage [V] 20000 /3 Serial number ED371B
Applied standard IEC 61869-3 IMeasurement saving time 2020-10-06, 08:58:39 AM
|Rated frequency [Hz] 50.00 Overall assessment e !
Fv 1.2
1a-1n Rated sec. voltage [V] 1103 Location
M-Class 0.2 P-Class 3P Company Pars Shar Barez
Nom. Burden [VA}/Cos phi 10/0.8 Country Iran
2a-2n Rated sec. voltage [V] 110 N3 Station
M-Class 0.2 P-Class 3P Feeder
Nom. Burden [VA)/Caos phi 10/0.8 Phase
3a-3n Rated sec. voltage [V] IEC-ID 61869-3
M-Class
Nom. Burden [VA}/Cos phi Object
4a-4n Rated sec. voltage [V] Manufacturer Pras Shar Barez
Class Type EPR20
Nom. Burden [VA}/Cos phi Serial number 9903580002
da-dn Rated sec. voltage [V] 110 /3
M-Class n/a P-Class 3P
Nom. Burden [VA}/Cos phi 10/0.8
Winding under test Winding resistance test Ratio test@100% of Vpr and VA Polarity
1a-1n 0.309 Qe 0.0383%]|Ag: -0.020 min Ok
2a-2n 0.3501 Qe 0.0502%|A¢p: 0.540 min Ok
3a-3n £ AP:
4a-4n E Ap:
da-dn 0.3638 Qe -0.1842%|Ap: 3.800 min Ok
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Ratio error / all other windings loaded with rated load
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Ratio error / other windings not loaded
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Ratio error / all other windings loaded with rated load

8.00%
6.00%
v 100% Load
X 400% [+
g Vg,
= 2.00% ey e 25% LoAd
-E - - =N _
: D.00% g rmsmmsmmmanems st sossesi ot o ot S oEs g ar s -': T o S T e e it
E 02 20% 40% _ .. -60% - 80% 100% 120% 140%- — — +Error
S -2.00% e e
> |
-4.00% 7 = = = -Error
!
-6.00% |+
-8.00%
Upr [%]
Phase displacement / all other windings loaded with rated load
300.00
i
200.00 ~+ 100% Load
= \
£ !
€ 100.00 S = s 25% LoBd
o = - -~
E --a_
3 =
1] .. 1T —
E- 0.00  fmmrmes . T — g = e ———————— — = = +Error
T 0 20% 40% 60% — ~  80% 100% 120% 140%
:
L
a

- == == -Error

-200.00 |+

-300.00

Upr [%]




Cblis g &), & po 8l o ‘}
TRII019 :y9051 5,155 05l -

(5B 5 068 JLadl Jas 5 Lo> a3l slaignl o o s 8 (905 ol

4 ."———u_..__-_-_*"
, %‘"
- L- 1."" g S :)"' M "'"‘"‘-Lh‘ ’U“-L-JJ Sligy= l-‘b.""J- lad I.‘L"“ 2 )0 § 03y IJ,'" Ju—"'—l" J)'" o o I-"')J"

':_ ’ W\ Wi




VOTANO Test Results OMICRON
ICompany name Pars Shar Barez
|Company address Iran
IOrder number
Model VT Type VOTANO100
Rated primary voltage [V] 20000 V3 Serial number ED371B
Applied standard IEC 61869-3 |Measurement saving time 2020-10-06, 10:57:00 AM
|Rated frequency [Hz] 50.00 |Overall assessment ﬁ
[Fv 1.2
1a-1n Rated sec. voltage [V] 110 N3 Location
M-Class 0.2 P-Class 3P JCompany Pars Shar Barez
[Nom. Burden [VA)/Cos phi 10/0.8 Country Iran
2a-2n Rated sec. voltage [V] 110 N3 Station
M-Class 0.2 P-Class 3P Feeder
|Nom. Burden [VA)/Cos phi 10/0.8 IPhase
3a-3n Rated sec. voltage [V] |EC-ID 61869-3
M-Class
[Nom. Burden [VA}/Cos phi Object
[4a-4n Rated sec. voltage [V] Manufacturer Pras Shar Barez
Class Type EPR20
Nom. Burden [VA}/Cos phi Serial number 9903580002
da-dn Rated sec. voltage [V] 110/3
M-Class n/a P-Class 3P
Nom. Burden [VA)/Cos phi 10/0.8
Winding under test Winding resistance test Ratio tﬂ_@“ﬁﬂ% of Vpr and VA Polarity
la-1n 0.3077 Ql&: 0.0388%|Ag: -0.050 min Ok
2a-2n 0.3469 Q| 0.0514%|Ag: 0.500 min Ok
3a-3n € Ag:
4a-4n € Ag:
da-dn 0.3621 Q€ -0.1819% | Ag: 3.740 min Ok
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Ratio error / all other windings loaded with rated load
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Ratio error / other windings not loaded
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Ratio error / all other windings loaded with rated load
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