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ABSTRACT

Nowadays, the motor is widely used in the industry by applying the mechanic
relay in the operation control. However, using this control method is expensive, loses at the
contact, required the large area for installation and difficult to repair on improve the operation
program. This thesis proposed the design of the microcontroller as a motor controller which
consists of the two main parts, the motor control part and protection part. The sequence control of
motor such as star-delta starting or select direct rotation are controlled by microcontroller. In
addition the current, voltage and phase from sensor are measured and displayed. In the protection
part, the fault operation of the motor and cause of fault such as over current, over voltage, under
voltage and phase failure are protected. The solid state relay is used as the control device instead
of the mechanic relay because solid state relay has more advantage than mechanic relay such as
no part movement while operated, no noise, no dust at contact, no spark and do not send the
harmonic to the electrical system. Moreover, it can be directly interfaced with the computer.
Experiment results with assume the fault to the system show the good operation when using the
purposed controller set, and the time for the installation can be decreased because it is the

completed set.
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3.6.3 MIMNUVYDIV1 ADC 0809

INO-IN

ADD A,BinsC

ALE

START

2-8 - 241
OE

EOC

U1 Analog signal fiannsoredyana Analog 14 8 woq
GRITRLY

Wi Multiplex dayanal Analog linput  mwfideanisialag
ﬁn;ﬂﬁﬂ& Analog to digital

( Address Latch Enable ) 111 input fisud i’gi},ﬂmLﬁ‘ﬂ Latch
{osyavu1a 3bit fiv1 ADD A, ADD B uaz ADD C titplums
iAonvesdaymafivzutas

u input VoS uFeyanmlunts START 1# ADC 0809 #1911
Tumsur)asdryaas Analog 18 Digital

Wluawesdfoya Digital ¥1119 8 bit

( Output Enable ) fumfinaunudoya Digital w119 8 bit
1Roemstios I d180AMIUT output 89 ADC 0809 ¥ie'l
( End Of Conversion ) L‘zl‘lu‘iﬂ output ﬁﬂzdﬁﬂgﬂgmﬁamﬂﬁw

o o < [
M3 NUVDY ADC 0809 mMstilasdoyaasoudmsods

110 1A53@§19903 ADC 0809 9 ¥ 131 ADC 0809 §} Analog input 8¢ § channel 7

A1W19060 Analog signal IVo 9z u1)asiily Digital 8 bit 14549 8 channel 1Az 114015 Multiplex

channel N9z N13u)as sgdostmuadayavuin 3 bit 197141 ADD A, ADD B 11az ADD C

AIM1519% 3.5

A1319N 3.5 UEAAINT AN UALDANTADUNNYDI ADCOS09

SELECTED ADD ADD ADD
ANALOG CHANEL A B B
INO L E Ie
IN1 L L H
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3.6.4 IUADUNITNNUYBI ADC 0809
VINLNUAWINAIFUN 3.16
° 5 dy 9w s 8
1. §111UA channel Y94 Analog input idesMs lavtloududya o Digital 3 bit 11
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Y 5
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3.6.5 M3tveuds ADC 0809 fululnsneulnsataes
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4.1 29935M 53 IAUTINY

5U7 4.1 uarneg993AT I AN AN

ﬂﬁN‘ﬁ 4.1 LlﬁﬂﬁNﬁﬂ'li“ﬂﬂaﬂﬂﬂl'f)\n\ii]ﬁﬁi’)i]%ﬂuﬁﬁﬁu

LIIAUDY LSRN MNNVol(DC) L3IAUDY H3IRUIBWINNVolt(DC)
N W

VoltaC) | fmter | andt | qeft | qaf | volac) | Auoes qaf | qaf | yai

1 2 3 1 2 3

185 3.627 ND4 oy o 3,57 195 o575 | 379 | 38 | 3.79
186 3.647 | 3.6 oDl 196 3843 0 38051980 3 41
187 3.666 | 3.62 | 3.63 | 3.62 197 3.862 | 3.82 | 3.84 | 3.83
188 3.686 | 3.64 | 3.65 | 3.64 198 3882 | 3.85 | 3.86 | 3.85
189 3,882 | 366 1| 367 | 366 199 3.901 | 3.87 | 3.88 | 3.87
190 3.725 | 3.68 | 3.68 | 3.68 200 3.921 | 3.89 | 39 | 3.89
191 7450 371 sl 3y 201 3,041 | 391|392 | 392
192 3764 || 373 393130 202 396 | 3.93 | 3.94 | 3.94
193 3,784 |35 | 396 | 3.74 203 398 | 3.95 | 3.96 | 3.95
194 3808 89738 i3y 204 4 3.97° | 308, |-3.97
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A1519h 4.1 LAAINANITNANDIVDINITATIVIALTIAY (ﬂlﬂ)

s IRUdY USIAULINHNVol(DC) LUSIAUDY 159NV olt(DC)
Wy W

Volt(aC) | Amte | yaft | et | 8ft | vonac) | fwm | aadi | yadi | yafl

1 2 3 1 2 3

205 4019 [ 404 4 4 231 4529 | 454 | 454 | 453
206 | 4.039 | 401 | 401 | 401 232 4549 | 456 | 456 | 455
207 |4a0ss | 403 | 403 | 103 233 4568 | 458 | 457 | 4.57
208 | 4.078 | 4.05 | 4.06-{4.05 234 4588 | 46|46 | 456
209 | 4.098 | 4.08 | 4.08 | 4.07 235 4607 | 462 | 462 | 462
210 |47 4.1 DN 236 4.627 | 4.64 | 464 | 464
211 | i drany 218 237 4647 |\466 | 4.65 | 4.66
212 fA156 | a1 W13/ XA 238 4.666 | 4.68 | 4.67 | 4.68
213 [ [ 4776 O BTN T 498 239 4686 | 471 | 4.69 | 47
214 | 4196 | 418 | 419 | 4.18 240 e L7 Vb7 | 472
215 | 1 | 221 ¢ [LLARLLI 4 a0/ | a2 241 472571 475 | 473 | 474
216 | | | 2235 o ab, Eabaisedo 242 AT | 459 [ 875 | 776
217 \\ 425487 Poadbalt a8 H .24 243 4764 | 479|477 | 478
218 \42%” | ) |7l 48 244 4784 | 481|479 | 481
219 | A4 L 4.20\ 3. 08I/ 478 245 4803 | 483 |48 | 4.83
220 |43\ Y3, | 437 [ A 246 4823 | 485 |4.84 | 485
21 4333 [N 9B9)\94.83 247 4.843 | 488 | 4.86 | 4.87
222 4352 | 435 | TomnTs 248 4862 | 49 |4.88 | 4.89
293 4372 | 435 437 | 437 249 4882 | 492 | 491 | 491
224 lagey | 44 | 439 | 439 250 4901 | 494 |493 | 493
225 ladil | 442 | 4 [ 441 251 4921 | 496 | 495 | 495
26 4431 | 444 | 443 | 443 252 4941 | 498 | 497 | 497
227 | 4445 | 446 | 445 | 445 253 A046. |3 g s
228 [ 447 4.48 | 447 | 447 254 498 | 512 | 501 | 5.02
229 | 4.49 45 | 4.49 | 4.49 255 5 504 |5.03 | 5.04
230 | 4509 | 452 | 451 | 4.509 256 5.019 | 5.06 |5.05 | 5.06
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ILUADUNT 159 19THA Volt(DC)

A AU ﬁlgﬂﬁ 1 Gxgﬂﬁ 2 Gl;ﬂﬁ 3
0.86 0.286 280 mV 280.1 mV 279.9 mV
1.2 0.572 0.565 0.577 0.575
2.59 0.862 0.861 0.876 0.869
3.46 1152 1.168 1.176 1169
433 1.441 1.468 1.477 1.475
5.19 1.728 1.766 1.774 1782
6.06 2,017 2,059 2072 2.083
6.91 2.303 2.344 2.368 2.38
7.77 2.587 2.616 2.661 2,671
8.62 2.870 2.85 2.943 2.949
9.47 3.153 3.05 321 321
9.9 3.296 3.14 3.33 3.33
10.74 3.576 3.32 3.57 3.57
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BUNN ©IVHNIINATAIUIN 191%N91A ADCO809
Volt(DC) MSB LSB 31U 16 MSB LSB 31U 16
0.00 0000 0000 00 H 0000 0000 00 H
0.25 0000 1100 0CH 0000 1100 0CH
0.50 0001 1001 19 H 0001 1001 19H
0.75 0010 0110 26 H 0010 0110 26 H
1.0 0011 0011 33H 0011 0011 33H
1.25 0011 1111 3FH 0011 1111 3FH
1.50 0100 1100 4CH 0100 1100 4CH
175 0101 1001 59H 0101 1001 59H
2.00 0110 0110 66 H 0110 0101 65 H
2.25 0111 0010 72H 0111 0010 72 H
2.50 0111 1111 7F H 0111 1111 7FH
2.75 1000 1100 8CH 1000 1011 8B H
3.00 1001 1001 99 H 1001 1000 98 H
3.25 1010 0101 ASH 1010 0101 ASH
3.50 1011 0010 B2 H 1011 0010 B2 H
375 1011 1111 B6 H 1011 1110 BEH
4.00 1100 1100 CCH 1100 1011 CBH
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BUNY Lmﬁvgﬂmﬂmsﬁmam Lmﬁwﬂmﬂ ADCO0809
Volt(DC) MSB LSB 31U 16 MSB LSB 31U 16
4.25 1101 0111 D7H 1101 0111 D7 H
4.50 1110 0100 E4H 1110 0100 E4H
4.75 1111 0010 F2H 1111 0001 ETH
5.00 L1 DT FE H LELAS T FF H
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ﬂ]iNﬁ 4.5 Llﬂ'ﬂ\1W’ﬁﬂ'lﬁ‘i’]ﬂﬁ’?)ﬂﬂﬁﬁﬁ'\gﬂnmﬂﬂ{ﬂi‘?.ﬁuﬁ’dﬁ“lj 3@ 220/380V 50 Hz 3 HP

8.8/5.1 A
] da 4
NI Wa1n LCD NRE IR
LS|
(uowil) SsTAR(Y) DELTA(A) sTAR(Y) DELTAA)
wa R 1.1 4.5 13 4.5
war s 1.1 4.4 1.1 4.4
wa T 1.2 49 1.24 4.6

ﬂﬁNﬁ 4.6 LLﬁGNNﬁﬂﬁﬂﬂﬁi’)ﬁﬂ'liﬂﬂTgﬂuﬂmE’J;ﬂizllﬂﬁﬁ‘u 3 (Wer 220/380V 50 Hz 3 HP

8.8/5.1 A
AT I HA1A LCD Tidnines
(Tadn) sTAR(Y) | DELTA(A) STAR(Y) DELTA(A)
wler R 211 207 122Vph | 211V, | 121ph | 209V,
wla s 207 201 119Vph | 206V, | 117ph | 202V,
wla T 205 201 119Vph | 206V,, | 117ph | 202V,
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ﬂ'WﬂESLLﬁ Wa31n LCD LLﬂﬂJﬂﬁm’O{
woud) STAR(Y) DELTA(A) STAR(Y) DELTA(A)
wa R 1.1 4.5 b 42
wa s 1.1 4.2 1.1 4.1
Wa T 1.2 4.9 175 4.6

4 o Jd v Y
Gﬂi]\‘l‘ﬁ 4.8 LAAINANITNARDINTANTNUDIADINTSUTTAU 3 L‘V\I’d (LLU“]Jﬂa‘lJ“V]NWMu)

AT AN HA9IN LCD Traniiwes
(han) | sTar(Y) | DELTA(A) STARCY) DELTA(A)
e R 215 207 DEVHING ~oddy | 1Rpe | 211V,
e s 207 203 120 Vph | 207V, | 11sph | 204V,
wa T 205 201 119.vph | 206V, | 117ph | 202v,,

ci 1 a J 4
31N 4.7 anInlines VT NOIADI NI
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