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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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M135799 1 mi‘ﬂmaunnma%?ﬂmumwﬁ 6 wamaoaammaaa&mﬁ:nﬂa LLa:nmluLL@ia:ﬂﬁ"ﬂ

a A

[ EAEN

U

Waanub

NN 17 anasendu ey Phase

Displacement Group

L’mmas’ﬂ%gﬂ FIUINBIM I8 (mSec) nnmai‘n%:ﬂ FIUINBIM I8 (mSec)
Dy0 %38 Dyn0 0 +1 0£0.05 Dy6 %38 Dyn6 180 1 10.00+0.05
Dy1 %38 Dyn1 30 +1 1.66+0.05 Dy7 %3a Dyn7 210 +1 11.66+0.05
Dy2 W38 Dyn2 60 +1 3.33+0.05 Dy8 w38 Dyn8 240 +1 13.33+0.05
Dy3 %38 Dyn- 90 +1 5.00+0.05 Dy9 w38 Dyn9 270 +1 15.00+0.05
Dy4 W3 Dyn4 120 +1 6.66+0.05 Dy10 %3a Dyn10 300 1 16.66+0.05
Dy5 W3a Dyn5 150 +1 8.33+0.05 Dy11 %3a Dyn11 330 1 18.00£0.05

2. MINAFALMBATNEIULTIAU N MSadaNFINIIWIUTaL (Ratio) nlauas 1 e [6-9]

mnagavinsandinazlindaudasiuin 1 1Wa au1a 30 KVA 22000-460/230 V auuaIg %

maaﬂ'ﬁ"I,Wﬁ'lmunuﬁn'm(PEA) mniaiawSoufisunudinesinasgiu lasldisasnimasauasning
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. . . . P e e A e 4. X
013199 2 wansnagausaNawndoulas i 1 e 9INLeTe93081a997% (std.) NULATEIIANRS9TL

(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 P2 a a A o o A o X ¢ = @
M139N 3 ﬂ'l']NN(ﬂWﬂ']@L&lf’JLﬂﬁﬂ‘UL“flﬂ'ﬂLﬂiﬂﬂjﬂuqﬁiiquﬂﬂﬂﬁiqﬂmu (LﬂﬂiL‘ﬁu@])

Anawssan (12ad) A-N/a1-a2 A-N/a1-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. mi‘nmaumnﬂL@]a§ﬂ§"ﬂLLa:é"@md'mLL‘sm”u"lWﬂ'} (Ratio) wiaulay 3 W [6-9]
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ANU a AIANN 22 TNRUAANIATIEIBLAZLUTITUAAIRANAIAAIAINT 23 LRAINAANNRANAIAYDI

ATEIUIULARZLNFAIAIND 24 LLamnﬂLma%ﬂ%ﬁLLa:aam Phase Displacement @4ATWT 25 WANTT

NAFOULFAIAIANTNN 4 Uaz 5

AN 23 LUaSITURANRANAALARZNE  NINN 24 BATEIULARLINE AN 25 aomuamﬂma%ﬂiﬂ

; . . P o e A e d . X
a1319% 4 wanmInagausaNaIwndaudad Wi 3 e 9nATeIaNAI (std.) NULA3BITANEITL

(new)

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

(IT! EWT) 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 @ A a a A o o d o X & s
M1319% 5 ANUHaNaanNBLUas 3 LW L?JaLﬂiﬁuL‘Y]ﬂ‘ﬂLﬂiﬂﬂ?ﬂuqﬂiﬂquﬂﬂﬂaiqﬂmu (L‘]JaiLf’ImVﬂ)

a

AnausIan (1ad) A-B/a-n B-C/b-n C-Alcn
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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