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Abstract

This paper presents an instrument for measuring voltage ratios and testing of phase displacement
of 1-phase and 3-phase distribution transformers. Two tests of the measurement included the voltage ratio
between the primary to the secondary windings and the connections of phase displacement (vector group)
of the 3-phase distribution transformer, according to the PEA standard (vector group Dyn11). The first

testing was conducted by measuring the voltage levels at the primary and secondary sides which were
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converted into AC/DC voltage signals and adjusted to maintain a desired level for a digital conversion.
The obtained digital signal was sent to a microcontroller to process the voltage ratio levels between the
primary and secondary sides. The second testing was carried out by converting the electrical phase signals
between the primary and secondary sides into the digital signals. The output signals of each phase were
sent to a microcontroller to process the phase difference of vector group signals. The results from the tests
were shown on an LCD monitor, which were accurate in compliance with the manufacturing company and

testing standards.
Keywords: Voltage ratio, Vector group, 3 - Phase distribution transformer
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Dy0 %32 Dyn0 0 +1 0£0.05 Dy6 w32 Dyn6 180 +1 10.00£0.05
Dy1 “3a Dyn1 30 +1 1.66£0.05 Dy7 %38 Dyn7 210 #1 11.660.05
Dy2 %3a Dyn2 60 +1 3.33+0.05 Dy8 %3a Dyn8 240 +1 13.33+0.05
Dy3 $38 Dyn- 90 +1 5.00+0.05 Dy9 %38 Dyn9 270 +1 15.00+0.05
Dy4 W3a Dyn4 120 #1 6.66+0.05 Dy10 %3a Dyn10 300 #1 16.66+0.05
Dy5 %38 Dyn5 150 +1 8.33+0.05 Dy11 w38 Dyn11 330 +1 18.00+0.05

2. MINARBUWIDATNFIBUTIAR NI aaaaIwiwInTaL (Ratio) niiaudas 1 e [6-9]
manaseviasansnazlindoudssluih 1 s pu1@ 30 KVA 22000-460/230 V @13a19331%
maan’n"lWﬁ’nhugﬁmﬂ(PEA) inmyiamaSoufisunuiieesinasgiu lagldasasmmasauasniwg

18 NINAROVITIAININN 19 UAZHINANIINATOUAINNTIN 2 Uuae 3
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. . . . P e e A e 4. X
013199 2 wansnagausaNaEwndoulas i 1 e 9INLTe93081a99% (std.) NULATEIIANRS9T

(new)

WNALIIA A-N/a1-a2 A-N/a1-n A-N/a2-n

(Taad) Std. new Std. new Std. new
23100-460/230 50.32 50.34 100.64 100.68 100.64 100.68
22550-460/230 49.12 49.15 98.44 98.30 98.44 98.30
22000-460/230 47.93 47.96 95.86 95.92 95.86 95.92
21450-460/230 46.68 46.70 93.36 93.40 93.36 93.40
20900-460/230 45.49 45,52 90.98 91.04 90.98 91.04

P a A a a A o v d o X ¢ = @
M199N 3 ﬂ'J']?JN@]Waﬁl(ﬂLNaLﬂiUULV]UULﬂiaﬂ')@lu'ﬁﬂiﬂ'\%ﬂﬂﬂﬁi']ﬂ“ﬂu (LﬂaiL‘ﬁ%@l)

Anaussan (1ad) A-N/at-a2 A-N/at-n A-N/a2-n
23100-460/230 0.04 0.04 0.04
22550-460/230 0.06 0.04 0.04
22000-460/230 0.06 0.04 0.04
21450-460/230 0.04 0.04 0.04
20900-460/230 0.06 0.06 0.06

3. mimaaumnﬂmﬁﬁﬂLLa:a“'mﬁd’mLm@”uVLWWﬂ (Ratio) wiauas 3 LW [6-9]

Transformer 3@
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AN 20 1ITNINAFALRNaLURI 3 LW E AN 21 NINAFURNaLUR 3 LWF

mnageu ladindoudaslwin 3 1We au1@ 250 KVA 22000-400/230 V @1NN1ATZIHVBINT

IWidupiina(PEA) midazasiansluiduiiaiaeinid byn11 laslfisasnimasauasnind 20

o

N1INAFIUITIAIAINWA 21 inrsdatiadIouisunudiaasunasgiu tdunisiaanudrang

a

pasusiai N znivdulguninuremadundond susyanmanudansidu 18 ms vosdmy
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ANU a AIANN 22 TRUAANIATIEIBLAZLUTLTUAAIRANAIAAIATINT 23 LRAINAANNRANAIAYDI

FAINEINIULARLLWRAININD 24 LLﬁ@ldL?ﬂLﬂagﬂ%ﬂLLa:adﬁ’l Phase Displacement @4A1NN 25

NANINAROLLFAINIANT NN 4 Uaz 5

A o ' o
NINN 22 NIANVBIRYIWIEHRINT A NU a

2NN 23 WasiTudmAananaudaziNg  NINN 24 daNEIULARINE  ATNA 25 aomua:nmmafm?ﬂ

{ o ' @ 2 @ @ 4 N §
(ﬂ'\i'\\‘i'ﬁ 4 Nam‘mﬂaa‘uEJG]S’\&’J%%&J?JLL?JENVLWW’I 3 W IMNLATDIIANIAIZN (std.) ﬂULﬂ%ad?@ﬁai’N"ﬂu

(new)

WNALTIA A-N/a1-a2 A-N/a1-n A-N/a2-n

(laa) Std. new Std. new Std. new
23100/231 100.64 100.85 100.55 100.77 100.23 100.40
22550/231 98.20 98.35 98.10 98.30 98.25 98.40
22000/231 95.77 95.97 95.64 95.48 95.83 95.63
21450/231 93.38 93.58 93.25 93.40 93.30 93.44
20900/231 90.99 91.20 90.85 90.74 91.10 91.20

P a v P = a A . o A 9 & 4 6
A139N 5 ANURaNaIardallad 3 LWg LNGL‘]J?EI‘]JL'YIEI'LILﬂiad’)(ﬂlﬂ@]‘iﬁ’]uﬂﬂﬂﬁ‘i’]d‘ﬂu (Lﬂailﬁﬁ%@])

wnausaan (1ad)

A-B/a-n B-C/b-n C-Alc-n
23100/231 0.21 0.21 0.17
22550/231 0.15 0.20 0.15
22000/231 0.20 0.16 0.21
21450/231 0.21 0.16 0.15
20900/231 0.23 0.12 0.11
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