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The effect of installation angle on the electrical energy measurement

of an induction type single phase kilowatt hour meter
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ABSTRACT
Nowadays, a kilowatt hour meter is often installed in a tilted manner. It may cause the error

of kilowatt hour meter. The objective of this research is to investigate the effect of installation angle
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on the electrical energy measurement of the single phase kilowatt hour meter. This research was carried
out with an induction type kilowatt hour meter with a rated current of 5(15) A single phase and adjusted
the installation angle in the face down and sideways by adjusted 5° increment from 0° to 90° by
constant electric energy. The results were found that if installation angle are increase, the turntable of
the induction type kilowatt hour meter will be more slowly even thoush there are different power
factor values but the electric energy remains the same. The results obtained were not significantly
different. But, the effect of installation angle of the induction type kilowatt hour meter will be more if
current and quality of the induction type kilowatt hour meter is low. Therefore, this research will be
important information in considering the improvement of the operating process in order to achieve
fairness in buying- selling electricity between Provincial Electricity Authority and electricity (PEA) users

and it is for policy to reduce the electricity loss of PEA.

Keywords: Induction type kilowatt hour meter, Installation angle of induction type kilowatt hour meter,
Error of an induction type kilowatt hour meter.
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20 0.64 1.00 1.43 1.84 2.58 3.06 3.65 4.49 6.03
25 0.67 1.06 1.60 1.89 2.67 3.52 4.02 5.36 6.27
30 1.21 1.39 1.64 2.09 2.97 3.63 4.93 6.09 6.39
35 1.83 2.04 2.54 3.12 414 4.63 5.71 6.18 6.84
40 3.27 3.57 3.83 4.42 4.90 5.99 6.20 6.66 7.17
g 45 4.67 4.70 491 5.11 5.38 6.24 6.77 7.11 7.42
@
o 50 5.40 5.58 5.81 597 6.13 7.30 7.59 8.06 8.43
55 6.55 6.74 6.78 6.83 6.98 7.44 8.01 8.62 9.17
60 6.89 7.02 7.03 7.33 7.56 8.20 8.42 8.66 9.30
65 7.24 7.87 791 8.31 8.36 8.69 8.84 9.59 10.52
70 8.92 9.16 9.35 9.49 9.59 9.78 10.51 11.04 12.97
75 11.99 12.81 13.12 13.34 13.39 14.14 14.95 15.12 14.95
80 12.76 13.32 15.16 15.42 15.39 15.55 15.50 15.68 15.45
85 14.11 15.10 15.84 16.39 16.74 17.06 17.23 17.04 18.19
90 20.78 20.66 21.47 20.33 20.97 21.29 20.48 20.31 20.67

e ¢ 1. ARuNaT1Rulun15190IUBN09A1 %error MiuSesay 2 Neldanienisnagaunssnubniin
220 Tad nszualniin 5 wauwus MuUsenaunad 0.991 ANUTDMWUATY UBn. 2336-2552 [11]
2. UL lun1s19UIUBNDeAT %error Nliiusesay 2 nnulaan1iznisnadauwsanuluii

220 Taas nseualndn 5 waukus fMusenauiad 0.991 AUTBMYTUATY UBn. 2336-2552 [11]

M1579% 3 A1 %error vaailweosnihuuuimlisninliefaddugunivii (8) 0 - 90 aeen wavyBeadns (a)

45 — 90 p9rn Auseulni 220 Taad nsvualnih 5 wonuUs fusznourids 0.991

a (9391)
U
a5 50 55 60 65 70 75 80 85 90
c 0 4.83 5.59 6.23 6.82 7.90 8.45 9.89 10.31 10.96 12.44
€
L 5 6.02 6.82 7.54 8.55 9.55 10.32 11.10 11.91 12.75 13.22
a
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M13797 3 A1 %error vaadlwosnihuuumierinliefaadluguainvii (8) 0 - 90 v wasyudeadng (a)

45 — 90 a3 Tuseulvidin 220 Taad nszualni 5 wouwUs fuseneuriids 0.991 (7o)

ol (p3rn)
Y
45 50 55 60 65 70 75 80 85 90
10 6.61 6.86 7.73 8.79 9.72 10.80 12.09 12.54 13.07 14.06
15 6.75 7.30 7.90 9.10 10.34 11.67 12.30 12.87 13.28 14.25
20 6.79 7.39 8.47 9.97 10.62 11.75 12.49 12.96 13.51 14.52
25 6.91 773 8.64 10.21 10.85 11.79 12.55 13.13 13.64 14.55
30 7.23 8.04 9.02 10.30 10.86 11.81 12.67 13.46 13.86 14.66
35 7.34 8.04 8.86 10.32 11.03 12.61 12.96 13.68 14.36 15.77
40 7.47 8.27 9.64 10.58 11.98 12.94 13.35 13.92 14.58 15.87
45 7.90 8.94 10.13 10.74 12.05 12.97 13.64 14.48 14.67 15.42
;:i 50 8.73 9.33 10.03 10.84 12.24 13.19 14.08 14.52 15.14 16.00
c% 55 9.87 10.25 10.79 10.93 12.80 13.45 14.22 14.59 15.23 15.55
60 10.06 12.00 12.52 12.74 13.10 13.89 14.95 15.93 16.57 17.26
65 10.69 12.19 13.02 14.77 15.21 15.83 16.55 17.01 17.70 18.00
70 13.75 14.19 14.84 15.34 15.83 16.37 16.88 17.38 17.91 18.17
75 14.90 15.08 15.52 15.72 16.56 16.61 17.11 17.82 18.12 18.46
80 15.71 16.32 16.29 16.49 16.84 17.17 17.62 18.36 18.61 19.07
85 18.32 18.57 18.73 19.05 19.29 19.25 20.02 20.07 20.17 20.42
90 21.15 21.18 21.26 21.07 20.90 21.50 21.73 21.36 21.35 21.44

U a x4 8 a ' = 1 A a v v 1Y)
RUYLAG : 1. m'ﬁWﬂJWﬁu’]LQUIUW']i'NUQU@ﬂﬂQ@'] %error NNUTDYAY 2 m&ﬂ,mamwmwwaadLLimulW‘Wﬂ

220 Taas nseualnin 5 waukus fMusenauiad 0.991 AUTaMTUATY UBn. 2336-2552 [11]

\eviinisnaassmugluuudl 2 Tneld
nszualnirfinaaesunndetu e 2.6, 5 uay 7.6
wouud?d szdwaldarndsaruluiinfivungu
AU Feauns 2 Fenanisnaasiisiuin e
Ténszualafiineassd 2.6 wonwdsd (Fan31an
aszualiiinnveslwmasivin 5(15) wouuds) An
mmﬂmmLﬂﬁauﬁLLmIﬂuLﬁuﬁumuqumaaﬂm"w
w1t (8) waramnBesdng (@) ity uagiiuualiud

i .:4' ' P
ﬂ']ﬂ’l']llﬂﬁ’]ﬂlﬁﬁ@ﬂ@ﬂﬂ’ﬂﬂi%LLﬁlW‘ln’WI@aENVl 5 uay

7.6 wonuvs iileyuvnasniinii (8) uavyues
419 () 1iudu wazidenaansiinszualui 7.6
wouu$ (Juenseudlwiifiegszwinsensuadiie
fineflaidia 5(15) wonuys) Arnnunaiardeudl
wultifisntunugunaassadmi (8) uazamides
49 (@) MRntwdudu widuualdufidiaany
pantaAousinIInszualniiinaassd 2.6 uaz 5
weuuU$ Wossmaassnimii (8) wazyandesing (@

WA faguR 6
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6 =003 6= 15 94
50 50
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a0 a0
£ aszuaIvily 35
5 30 (nanuld) 5 30
525 ——26A 525
X 20 X 20
15 ——50A 15
10 ——7.6A 10
5 5
0 0
0 15 30 45 60 75 90 0 15 30 45 60 75 90
o (037) o (037)
° o ° o
(n) AN (8) 0 B9en (@) AU (8) 15 v
0= 30 947N 0= 45 94
50 50
45 45
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a5 aszua Wi 35
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5 25 ——26A 525
® 20 ® 20
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10 ——T7.6 A 10
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(%) Amti (8) 90 e

JUT 6 WisuisuAmAuaaIndouveslivesiniiy Weveasinssualnilisinaniy
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ANUAAIAAREUTIRENINAASTIIAMNINGT B

HUNAFBIAIININ (0) Uazyuideatne (o) LYY A

A9 4

9115199 4 ¢ %error vasdmaslviihuuumtenivesdazkindudidefandluyua i (8) wagsudesing

(@) Ausesuluii 220 Taad nsvualnih 5 wonuud fusznourids 0.991

; . a (931)
0 (psrn)  wATOMINBNISAN (B9H0)
0 15 30 45 60 75 90
Nansauat A 0.12 0.96 232 4.83 6.82 9.89 12.44
0 nansinui B 0.65 2.88 4.70 9.16 16.68 2213 aivyu
NansTou9 C 0.54 0.06 3.14 7.31 12.34 16.35 18.12
wansauat A 0.41 158 3.42 6.75 9.10 12.30 14.25
15 nansioui B 1.94 351 5.30 14.67 19.32 2988 lainu
NansTou9 C 0.68 0.58 3.28 7.89 12.39 17.29 18.00
wansauat A 1.21 2.09 4.93 7.23 10.30 12.67 14.66
30 nansiou B 3.34 4.60 8.85 15.94 22.04 30.01 Taivayu
NansTou9 C 0.03 168 3.34 8.14 13.20 17.35 18.29
wansauat A a.67 5.11 6.77 7.90 10.74 13.64 15.42
as Hansaus B 4.75 6.31 1249 2093 27.70 2988 lawyu
NansTau9 C 0.58 2.04 6.06 9.49 13.54 17.92 18.34
HARSDI A 6.89 7.33 8.42 10.06 12.74 14.95 17.26
60 HansToust B 10.24 11.63 13.88 16.29 1952 2197 sy
HAnsue C Tvgw T lvaw lgu lvaw g ldvgu
N0t A 11.99 13.34 14.95 14.90 15.72 17.11 18.46
75 HAnsue B 18.84 18.82 21.94 2238 2174 v laingu
HAnsue C Tvgw T lvaw lgu lvaw T ldvgu
HARSDI A 20.78 20.33 20.48 21.15 21.07 21.73 21.44
90 HAnsue B Tvgw T lvaw lgu lvaw T ldvgu
HAnsue C Tvgw vy lvaw lgu lvaw T ldvgu
vanewn : wansioust A léuiaTesinne uon. uazdisaiigsnimandug B wag C

a o '3

Hanfnu B lasuinTosmiang wen. isiagnaitndnsdoe A

nande C lallasuiasaamuney uen. wasiisnalndlesiundnsiue B
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