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Tém tit — Muc tiéu cia nghién ciu la thic
hién mé hinh diéu khién tu bit Mikro 12 cdp phuc
vu gidng day, hoc tdp va nghién citu cho sinh
vién nganh Céng nghé Ky thudt Pién — Dién tii.
Nghién citu xdy dung moé hinh diéu khién tu bil
Mirko 12 cdp théng qua phwong phdp phdn tich
dua trén kinh nghiém lam viéc, tong hop i thuyét
va thuc nghiém khoa hoc, vdn hanh trén mo hinh
ro le diéu khién tu b Mirko 6 cdp. Chiing toi
thiét ké bdn vé trén phcin mém Autocad va Corel,
gia cong mo hinh, vdn hanh, thi nghiém va hiéu
chinh cdc sai s6 do luwong. Thi nghiém sai sé do
luong gifta dong hé MFM384 va ro le diéu khién
tu bit PFR-120 so vdi ro le diéu khién tu bi PFR-
60. Diém néi bdt ciia nghién ciiu nay la so sdnh
sai s6 do luong mé hinh ro le diéu khién tu bi
Mikro 6 cdp tai B6 mon Dién — Dién tit, Khoa Ky
thudt va Cong nghé, Truong Pai hoc Tra Vinh va
mo hinh ro le diéu khién tu bit Mikro 12 cdp ciia
chiing toi thuc hién. Két qud la mé hinh chiing
16i thiét ké co sai sé it hon, hiéu qud hon.

Tiv khéa: bu cong sudt phdan khdng, gidm
sai s6 do lwong, ting dung ro le diéu khién
Mirko 12 cép.
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Abstract — This study is to implement a
12-steps Mikro capacitors control model which
serves for the teaching, learning, researching and
practicing of students majoring in Electrical and
Electronic Engineering Technology. By methods
of analysis based on working experience, methods
of synthesizing theory and scientific experiments,
operating on the 6-steps Mirko capacitors control
model, the research has built a 12-steps Mirko
capacitors control model which is an improve-
ment compared to current model. The drawings
of the model are designed, processed, operated,
tested and corrected measurement errors by Au-
tocad and Corel softwares. The study conducted
an experiment on measurement error between
the MFM384 meter and the PFR-120 capacitor
control relay compared to the PFR-60 capacitor
control relay. The highlight of this study is to
compare the results of the measurement error
between the 6-steps Mirko capacitors control
model at the Department of Electrical and Elec-
tronics Engineering, School of Engineering and
Technology, Tra Vinh University and our 12-steps
Mirko capacitors control model. As a result, the
designed model of 12-steps Mirko capacitors con-
trol works with fewer errors and more efficiency.

Keywords: Mirko 12 steps control relay appli-
cation, reactive power compensation, reducing
measurement error.
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I. GIOI THIEU

Mb hinh diéu khién tu bu Mikro 6 cip tai
phong thuc hanh cia B moén Dién — Dién ti,
Khoa Ky thuit va Cong nghé, Truong Pai hoc
Tra Vinh dugc ban giao tif nim 2014 dén nay;
dong thdi, mo hinh khong c6 tai liéu huéng din
thuc hanh va thiét k& con han ché céc sai s6 do
ludng gitta thiét bi MFM384 so véi ro le diéu
khién tu bu Mikro 6 cip (PFR-60) 1a 16n. Vi li
do trén, ching tdi nghién ctiu mod hinh diéu khién
tu ba Mikro 12 cAp (PFR-120) dé cii thién sai
s6 do ludng trén mod hinh va hoan thién tai liéu
giang day thong qua cac bai thi nghiém lién quan
dén tinh todn thong s6 tai, thong sb tu bu, tinh
to4an bu cong suit phan khing, chon tu bl va si
dung thanh thao cdc chic ning cai dit, diu nbi
cac phan tif cda bd diéu khién tu bu Mirko 12
cép [1].

Nham gidm chi phi mua thiét bi day hoc va c6
thém thiét bi d€ phuc vu nghién ctu gidng day
va hoc tip ddp tng dudc cic yéu cau thuc t& dé
sinh vién ra trudng van dung vao thuc tién, viéc
thiét k& mo hinh c6 sai s thip trong do ludng 1a
can thiét. M6 hinh diéu khién b cong suét phan
khang dudc Nguyén Anh Vii nghién ctiu va thiét
ké dé dap dng dudc nhu cau gidng day tai Bo
mon Cung cap Dién, Trudng Dai hoc Thi Dau
Mot [2]. Tuy nhién, m6 hinh dugc thyc hién véi
cdc bai thuc hanh va thuc hién déng ngit bang
contactor thong dung.

Trong nghién ctu nay, ching t6i thuc hién mo
hinh diéu khién tu bu Mikro 12 cip st dung ro le
diéu khién cta hing Mikro, thuc hién dugc céc
bai thi nghiém bu tinh va bu ty dong. Noi dung
chinh ctia nghién cifu nay 1a so sdnh cic sai s6
do ludng gilta dong hd do da ning MFM384 va
16 le diéu khién tu bu PFR-120 trén md hinh tu
bu Mikro 12 cip so v6i thong s6 do ludng cia
dong hd da ning MFM384 va ro le diéu khién tu
bu PFR-60 tai B mon Dién — Dién ti, Khoa Ky
thuat va Cong nghé, Truong Pai hoc Tra Vinh.

II. TONG QUAN NGHIEN CUU

Hién tai, mo hinh tu bu Mikro 6 cip ctia Bo
moén Pién — Pién tir, Khoa Ky thuit va Cong
nghé, Truong Pai hoc Tra Vinh dang st dung ¢6
cac han ché. Mo hinh thiét ké khi thi nghiém c6
cdc sai s6 16n gitta thiét bi do lusng MFM384 so
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v6i 1o le diéu khién Mirko 6 cﬁp (PFR-60). San
pham khong cung cép tai liéu huéng din chi tiét
cac bai thyc hanh trén mo hinh thi nghiém gay
kho khin trong qud trinh hudéng dan sinh vién
thuc tap trén mod hinh. Bén canh dd, nhiing nam
gn day c6 rat nhiéu nghién cifu vé bu cong suit
phan khang trong cic thiét bi dién. Nghién cifu
bl cdng suit phin khing da ning cao hiéu qua
st dung ning lugng cla cic thiét bi dién [3],
muc dich cai thién dong dién phu tii, gidm ton
that dién ning cho phu tdi cong nghiép. Yuriy
Sayenk and Tatiana Baranenko [4] da ap dung
bl cong suét phan khang trong hé théng cung
cp dién cia céac xi nghiép 16n, coi nhu mot bai
to4n tdi uu héa vé mit kinh t€, gidm chi phi cho
viéc tiéu thu cong suit phan khing ctia phu tii.
Mot nghién ciu cua Zhou Jianguo and Sun Qiuye
[5] vé viéc tng dung bai todn bu tu dong dé tdi
uu hoa ludng cong suit can bu, ning cao hé sb
cong suét 1a can thiét d€ nang cao chét luong
dién trong san xuit tai nha mdy. T nhiing yéu
cau thyc tién cho thiy, hau hét cac thiét bi tiéu
thu dién déu c6 anh hudng dén hé sb cong suit 1a
nguyén nhin 1am t6n that dién ning, anh hudng
16n dén chit lugng dién va chi phi vin hanh hiang
nidm. Trong van hanh, hé sb cong suit theo quy
dinh cla nganh dién ti 0,9 trd 1én, néu thip hon
s& 1am t&n thit cong suét nén ting gid thanh san
xuét va 1am tdn thét dién 4p trén duong day cung
cip cho cdc thiét bi tiéu thu dién nén chét luong
dién sé giam.

D¢ dap ting dugc muc tiéu gidng day, hoc tap
va nghién cdu cho sinh vién nganh Cong nghé
Ky thuat Dién — Dién ti tai Truong Pai hoc Tra
Vinh, chiing t6i thuc hién mé hinh diéu khién
tu bu Mikro 12 cip v6i muc tiéu: thiét ké va thi
cong md hinh diéu khién tu bu st dung ro le diéu
khién Mikro 12 cip. Chiing t6i Iva chon thiét bi
diéu khién, bao vé va do luong d& dong bo céc
thiét bi hién c6 trén mo hinh tai phong thuc hanh,
nham thun tién cho cac thi nghiém tiép theo trén
cac md hinh khéc tai phong thuc hanh [6]. Ki€ém
tra sai s6 do ludng gilta mo6 hinh diéu khién tu
bl Mikro 12 cp so v6i md hinh diéu khién tu
bu Mikro 6 cip. Thuc hién tai liéu huéng dan thi
nghiém trén mo hinh bu tinh va bu ing dong.
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III. NOI DUNG NGHIEN CUU

A. Xdc dinh pham vi nghién ctiu

Thuc té gidng day trén mo hinh diéu khién tu
bu 6 cip do cong ti ban thiét bi cung cp c6
nhiing sai s6 do ludng khi thi nghiém nén trong
qua trinh huéng dan sinh vién thuc hanh cho két
quéa khong chinh xdc. Vi thé, ching toi da dua
ra y tuéng trién khai mo hinh mdéi c6 tinh ning
tuong tu va nang cAp. Phuong phap nay 1a thuc
hién khao sat lai mo hinh hién cé tai phong thuc
hanh. Tién hanh thiét ké va st dung phan mém
Corel va phan mém Autocad vé cdc chi tiét trén
ban vé ldy mau. Chinh stta mau va in liy miu
phit hop nhét. Lua chon thiét bi trén mo6 hinh dé
ddng bd véi cac mo hinh hién c6 nham muc dich
thuan tién cho cac ndi dung thi nghiém trén cac
mo hinh tiép theo. Viéc thi cong mo hinh, chay
tht mo hinh, thyc hién céc bai thi nghiém lién
quan, kiém tra c4c thong s6 va chinh stta d€ mo
hinh dat sai sb 12 nho nhét, phit hgp thuc té. Thuc
hién bién soan tai liéu huéng dan thuc hanh trén
mo hinh [7].

B. Mdu thi nghiém

Cé4c mau thi nghiém trong nghién ctu nay la
dd chinh x4c giiia tinh todn 1i thuyét so véi gid
tri ghi nhan do ludng tai dong d6 MFM384, tai
ro le diéu khién tu bu PFR-120 va so sinh két
qua do luong tai ro le diéu khién tu bu PFR-60.
Dién 4p ba pha 410 V, tan s6 lam viéc 50 Hz.

Thi nghiém tai thuan trd ba pha diu sao cho
c6 cac gia tri dién tr6: Rj=R4=R;= 720 Q;
Ro=Rs=Rg= 360 Q; R3=Rg=Rg= 180 Q. Thi
nghiém tai thuan khidng ba pha diu sao c6 céic
gia tri:

R1=R4=R7= 2,3 (H), X1=X4= X7= 722 Q;

R2=R5=Rg = 1,15 (H), X2=X5= X8= 361 .Q;

R3=R6=R9 = 0,58 (H), X3=X6= X9= 182 Q.

Thi nghiém ti thuan tr§ ba pha diu sao cho:
R1=R4=R7= 720 Q; khi bu tinh c6 dién dung tu
dién ba pha C3,;,= 2uF.

Thi nghiém pha tii thuin khdng ba pha
diu sao cho: L3=L¢=Lo= 0,58 H. Dién khang
X3=Xe=Xo= 182 Q; khi bu tinh cé dién dung
tu dién ba pha C;p,= 4uF.

Thi nghi€ém bai toan bu tung dong, ghi nhan
gia tri khi bu.
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C. Quy trinh thi nghiém

Chiing t6i thuc hién tinh todn 1i thuyét, lap
bang théng ké sb lidu va tién hanh diu ndi cic
phan ti trén md hinh diéu khién tu bu PFR-120
va trén md hinh diéu khién tu bu PFR-60. Van
hanh mo hinh va ghi nhan thong sb hién thi trén
cac thiét bi do. So sanh két qua, chiing tdi rit ra
cac nhan xét.

IV. KET QUA VA THAO LUAN

A. Thiét ké mo hinh diéu khién tu bu Mikro 12
cdp

M0 hinh diéu khién tu bu Mikro 12 cip dudc
thiét ké véi kich thudc tng thé 1a: 800 mm x 980
mm x 200 mm (HxWxD). Hinh &nh mé hinh diéu
khién tu bu Mikro 12 cip hoan chinh dugc mod
ta Hinh 1.

B. Thi nghiém tdi thudn tré, ghi nhdn gid tri
do luong tai MFM384, PFR-120 va so sdnh vdi
PFR-60

Tinh toan cong suit tic dung ba pha:
P =+/3.Usl.cosp(W)

Tinh todn cong suét biéu kién ba pha:
S =+/P+Q?(VA);Q = O0Var

Tinh dong dién diy va hé sd cong suit:
1= (A);cosp = £ = —-£

V3R NG

V3.R

Thi nghiém tai thuan tré trén mo hinh diu sao
co: R1= R4= R7=720 Q.

Thi nghiém tai thuan tré trén md hinh du sao
cho: Ry= Rs= Rg= 360 Q.

Thi nghiém téi thuan tré trén md hinh du sao
cho: R3= R6= R9=180 Q.

Nhan xét két qua tinh toan va do ludng:

Tir két qua dudc ghi nhan Bang 1, Bang 2 va
Bang 3, tinh toan 1i thuyét so véi do ludng tai
ddng ho do MFM384 va tai ro le diéu khién PFR-
120 cho két qua sai s6 rat thap. Trong trudng hop
viéc thyc hién do ludng tai dong hd MFM384 va
tai ro le diéu khién PFR-60 cho két qua sai s6 16n
hon, cac thi nghiém dugc thuc hién chad trong do
luong dong dién va do hé s6 cong suit tai dong
hd MFM384 va tai ro le diéu khién PFR-60.

Thi nghiém tai thuan khang, ghi nhan do ludng
tai MFM384, PFR-120 va so sanh két qua véi
PFR-60.
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Hinh 1: M6 hinh bd diéu khién tu bu

Mikro 12 cip

B4

Hinh 2: Mo hinh téi thuan tré

Bang 1. Tinh todn li thuyét va do ludng tai
MFM384, PFR-120 so sanh vGi PFR-60;
co R1= R4= R7=720 Q

Thong sé tinh toan li thuyét

PW) |Q(Var) S(VA) | I(A) | - cosQ -
2335 0 | 2335|033 - 1 -
Théng s6 do leng lai MFM384 va PFR-120
I(A) | I(A)
. . cosQ cos®
BOW) Q(Var) S(VA) MI§3M3 Plefé- MFM384|PFR-120
233 0 233 (0,325| 0,33 1 1
Théng s6 do lwirng lai MFM384 va PFR-60
P(W) Q(Var)| S(VA) MI:E:iS ItA) cosQ cosQ
3 PFR-60 MFM384| PFR-60
220 0 220 10,22 | 017 | -0,99 0,51
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Bang 2. Tinh todn li thuyét va do luong tai
MFM384, PFR-120 so sanh véi PFR-60;
co R2= R5= R8= 360 Q.

Théng so tinh todn li thuyét
P(W) [Q(Var) |S(VA)| I(A) - cosQ -
467 0 467 0,66 - 1 -
Thiéng s do lwong lai MFM384 va PFR-120
PW) | Q(Var)|S(VA) I(A) II);A;) cosp cosp
; Far 7 -
MFM383 120 MFM384(PFR-120
465 0 465 0,65 0,65 1 1
Théng 56 do leirng lai MFM384 va PFR-60
ICA)
I(A) cos{ cosp
P(W Jar) [S(VA PFR-
(W) | Q(Var) SV )I\f[F'MBSB 60 MFM384| PFR-60
439 0 440 0,62 0,33 | -0,99 0,5

Tinh todn cong sudt phian khang ba pha: P =
V/3.Ugl.sing(Var) Tinh toan cong suit biéu kién
ba pha: S = +/P?2+ Q?*(VA);P = OW Tinh dong
dién day va hé sb cong suat: = %(A);cos(p =
£E= \/ﬁ. Thi nghiém déu nbi tai thuin khang
trén mo hinh dau sao c6 L= Ly= Ly= 2.3 (H);
dién khiang tai X;= Xy= X7=722 Q, kiém tra
thong s6 do luong.
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Bang 3. Tinh todn 1i thuyét va do ludng tai
MFM384, PFR-120 so sanh v6i PFR-60;
co R3= R6= R9=180 Q.
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Bang 4. Tinh todn 1i thuyét va do ludng tai
MFM384, PFR-120 so sanh v6i PFR-60; ta c6

Théng s6 tinh toan li thuyét Xi= Xy= X7=722 Q
P(W) | Q(Van) | S(VAY | T(A) . cos® - Théng sé tinh toin Ii thuyét
934 0 934 13 - 1 - P(W) [ Q(Van) | S(VA) | I(A) _ cosp -
Théng s6 do lrirng lai MFM384 va PFR-120 0 233 233 0,33 _ 0 _
I(A) cos ~ = P - -
; . I(A) cosQ Thong so do lwing lai MFM3584 va PFR-120
POV | Qe | SCA) W vsss| PER vrwassa| Pk @ B o | om0
o18 | 0 | o18 | 129 | 128 | 1 1 P(W) | Q(Var) | S(VA) |y revizgs P;RO' MEM384 PIF;;‘
Théng sb do lrong lai MFM384 va PFR-60
hg 30 Co mome AL 30 | 234 | 238 | 033 [029 | 017 | 021
P(W) | Q(Var) | S(VA) ICA) I(A) cosQ cosQ - - - - —
MFM383 [PFR-60 [MFM384|PFR-60 Thoéng so do lwing lai MFM384 va PFR-60
I(a)
900 | 0 900 | 1,27 | 0,67 | 09 | 05
POW) | Q(Var) | S(VA) I(A) PFR. | o5 cosQ
MEM383| © " IMFM384(PFR-60
46 | 214 | 219 02 |(016| 021 | -0,79

Bang 5. Tinh todn 1i thuyét va do ludng tai
MFM384, PFR-120 so sanh vGi PFR-60; ta co:
Xr=X5=Xg= 361 Q.

X6

a4 Al

Hinh 3: Mo hinh tai thuan khang

Thi nghiém d4u nbi tai thuan khang trén mo
hinh diu sao cho c6: Ly=Ls=Lg=1,15 (H), tinh
dién khang tdi X,;=Xs5=Xg= 361 Q, ki€ém tra
thong sé do ludng.

Thi nghiém d4u ndi tai thuan khang trén mo
hinh diu sao cho cé: Ls= Lg= Lo = 0,58 (H);
tinh dién khang tdi: X3= Xg= Xo=182 Q, ki€m
tra thong s6 do ludng nhu Bang 6.

Nhan xét két qua tinh todn va do ludng:

Tir két qua ducc ghi nhan & Bang 4, Bang 5
va Bang 6, tinh todn 1i thuyét so v6i do ludng tai
dong hd MFM384 va tai ro le diéu khién PFR-
120 cho két qua sai sb rat thip. Tai thuan khang
trén thuc t€ ludn tdn tai phan tré nén khi do luong
ta c6 gid tri cong suit tic dung P(W). Khi thuc
hién do ludng tai ddng hd MFM384 va tai 10 le
diéu khién PFR-60, két qua sai s6 16n. Chi trong
do luong dong dién va do hé s6 cong suit tai
ddng hd MFM384 véi tai rd le PFR-60 c6 sai s6
16n vé dong va hé s6 cong suét khong ding.

46

Théng so6 tinh toin li thuyét
P(W) |Q(Var) |S(VA) | KA) - cos® B
0 465 465 0,65 - 0 -
Théng sé do lwing lai MFM384 va PFR-120
I(A)

; . . ICA) cosp cosQ
PW) 1QVan) | SCVA) hrvags I;Ff; IMFM384 |PFR-120
61 445 449 0,63 0,59 0,14 0,14
Théng so do lwimg lai MFM384 va PFR-60

. . . I(A) I(A) cosQ cosQ
P(W) |Q(Var) | S(VA) IMFM383 [PFR-60 MFM384 | PFR-60
73 421 428 0,6 0,31 0,17 -0,81

Bang 6. Tinh toan 1i thuyét va do ludng tai
MFEM384, PFR-120 so véi PFR-60; ta c6: X3=

Xe= X9=182 Q
Thong so tinh toin li thuyet
P(W) | Q(Var) |S(VA)| I(A) - cosd -
0 | 924 [924] 13 R 0 R
Théng s6 do lrong lai MFM384 va PFR-120
POW) | Q(Var) [s(vay|. 1 Plglg cose ;;SR[D
o MFM383| . [MFM384 "
120 120
84 | 922 | 926 | 13 125 | 0092 | 01
Théng sé do lwing lai MFM384 va PFR-60
I(A)
I(A) cosQ cosQ
D(W far) |S(VA PFR-
W) | QVan) \SCVAN ey 383 50 [MFM384[PFR-60
109 | 895 | 304 | 127 | 0,66 | 0,124 | -0,84
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C. Thi nghiém tdi thudn trd khi bit tinh, ghi nhdn
gid tri do luong tai MFM384, PFR-120, so sdnh
két qud vdi PFR-60

Lip mach tu bu ba pha diu tam gidc trén
md hinh cé dién dung ba pha C3pha= 2uF. Thi
nghiém trén tii trd ba pha diu ndi sao cho c6
dién trg tai: Ri= R4= R7= 720 Q.

Tinh todn cong suit tu dién ba pha (tinh dung):
Oc—3pha = 3.UJ%.27r. f1-Cr(Var)

Bang 7. Tinh todn 1i thuyét va do ludng tai
MFM384, PFR-120 so véi PFR-60

Théng s6 tinh toan li thuyét
P Qa1 S1bi
. . IA - cos
W) | (Van | vay | W °
2335 | 3174 394 0,55 - -0,59
Théng s6 do hrirng lai MFM384 va PFR-120
P Qci S1bi I(A) ;g;()_ cosQ ;;qui
(W) (Var) | (VA) [MFM383 120 MEM384 120
232 | 319 | 398 | 0,56 | 055 | 0,58 | -058
Théng s6 do lwang lai MFM384 va PFR-60
P Qc1 S1bi I(A) ItA) cosQ cosQ
(W) (Var) | (VA) [MFM383 |PFR-60 [MFM384 |PFR-60
217 | 222 | 302 | 142 | 023 | 067 | 097

Nhan xét két qua tinh todn va do ludng:

Tir két qua dudc ghi nhan Bang 7, tinh toan 1i
thuyét so v6i do ludng tai dong hd MFM384 va
tai ro le diéu khién PFR-120 cho két qua sai s6
rit thip. Hé sb cong suét bo tu do ¢6 du am -
do bu du va khi bu du 1am dong dién tang thém.
Khi thuc hién do ludng tai dong hdo MFM384 va
tai ro le diéu khién PFR-60 cho két qua sai s6
16n hon. Chu trong do luong dong dién va do hé
s6 cong suét tai dong hd MFM384 va tai 10 le
diéu khién PFR-60 c6 sai sd 16n va hé s6 cong
suit tai ro le PFR-60 khong diing.

D. Thi nghiém tdi thudn khdng b tinh, ghi nhdn
gid tri do luong tai MFM384, PFR-120 va so
sdnh két qud véi PFR-60

Lap mach tu bu ba pha trén mé hinh c6 dién
dung ba pha C3pha= 4uF, tai thuan khang ba pha
d4u sao c6 L3= Lg= Lo= 0,58 H. Dién khang X3=
Xg= Xo= 182 Q. Dién 4p day 410 V, tan sd lui
50 Hz.

Nhan xét két qua tinh todn va do ludng:

Tu két qua dugc ghi nhan Béang 8, tinh todn 1i
thuyét so v6i do ludng tai dong hd MFM384 va
tai ro le diéu khién PFR-120 cho két qua sai s6
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Bang 8. Tinh todn 1i thuyét va do ludng tai
MFM384, PFR-120 so v6i PFR-60

Théng so tinh todn li thuyét
Qui= )
P Q Qc St
Q1 & | g |5 coso
(W) | (Var) | (Var) (Var) (VA)
0 [9339]6348] 299 | 299 0@z - [0
Théng 56 do lwong lai MFM384 va PFR 120
P | Q| a 8"(“; Sw | T(A) ;‘;‘lg cos | 250
T T -Q: - 5 -
W) | Van) | (V)| | va s Pt [vensss | 0
83 | - | - | 285 | 297 0@z oA 027 027
Thong sé do lwong lai MFM334 va PFR-60
Plo Q|2 ss| 1) ) coso | coso
W) | (V)| (Ver) | §3 | (VA IMFM3S3 L IMEMS3S4 PER-60
o1 305 | 318 | 045 (023 029 | 007

rit thap. Dua trén thong sé do ludng tai thuin
khéng ton tai gid tri dién tré c6 cong suit 83 W
(thuc té khong thuan khang nhu phan tinh todn
1i thuyét) nén hé sé cong suit do dugc 1a 0,27:

(cosp =P/S =83/v832+2852=0,27)

Khi thuc hién do ludng tai dong ho MFM384
va tai ro le diéu khién PFR-60 cho két qua do
ludng sai 1éch 16n. Chu trong do dong dién va
do hé sb cong suit tai ddng hd MFM384 véi ro
le diéu khién PFR-60 c6 sai léch 16n vé dong va
hé s6 cong suit khong diing.

E. Thi nghiém tdi tré va tdi khdng khi bu tinh,
ghi nhdn gid tri do luong tai MFM384, PFR-120
va so sdnh két qud voi PFR-60

Lip mach dién khi bu dién dung ba pha
C3pha= 2uF trén tai ba pha diu sao cho c6
dién tr6: R3=Rg=Rg= 180 Qva dién khang:
X=X5=Xg= 361 Q.

Nhan xét két qua tinh toan va do ludng:

Tu két qua dugc ghi nhan & Bang 9, tinh toan
1i thuyét so v6i do ludng tai dong hd MFM384
va tai ro le diéu khién PFR-120 cho két qua sai
s6 chip nhan. Khi thuc hién do ludng tai dong
hd MFM384 va tai ro le diéu khién PFR-60 cho
két qua sai s6 16n hon. Chi trong do ludng dong
dién va do hé s6 cong suit tai dong hd MFM384
so vdi 1o le diéu khién PFR-60 c6 sai s 16n vé
dong va hé s cong suét khong diing.

F. Thi nghiém do luong trén thiét bi do MFM384
so vdi ro le diéu khién Mikro 12 cdp khi bu tw
dong

Tinh todn bu dng dong phu tii ba pha c6 dd
thi phu tai nhu Hinh 6 d€ nang hé sd cong suit
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Bang 9. Tinh todn 1i thuyét va do ludng tai
MFM384, PFR-120 so v6i PFR-60, khi thuc
hién bu tinh

Théng sé tinh todn 1i thuyét
Qui=
P Q Qc St
N o QQe| Ia) - cos® -
(W) |(Var) | (Va) | | (VA)
(Var)
934 | 467 |3175(1485|945.7| 1,33 - 0,99 -
Théng sé do lromg lai MFM384 va PFR-120
P | o | qQ S’Qz s | 1) || cosp | °°
. , Q| PER- PER-
(W) |(Var) | (Var) o (VA) [MFM384| © 5 7 IMFM384)
98> | 427 | 311 | 116 | 992 1,39 1.36 0,99 1
Théng sé do lwong lai MFM384 va PFR-60
= I(A;

P Q Qe ghQ Sea I(A) (A) cosQ cosQ
(W) | (Var) | (Van) | = | (VA) [MFM384 PER- MEM384|PFR-60
(Var) 60
91 | 616 | 311 | 305 | 318 | 14 |01 | 098 | 03

“cos@” 1én 0,95. Biét dién 4p ngudn 410 V, tan
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Bang 10. Tinh to4n va chon cong suét bl cho
cac khod cuia ro le diéu khién PFR-120

Th"‘,:gm 0-7 | 7210 | 10213 | 13217 | 17-22 | 22224
(2id)

Céng sudt

o tinh todn| 538 | 774 | 455 | 844 | 481 | 288
Qc(Var)

Khoddieo| o0 1o | 2 |x3k1| x2 | K1
khién

Céng sudt

ba chon 317; 634;

e 0. | | 476 | Y6 | 37 | 76 | 317
(Var)

16n, tu dién nao déng trudc thi ngat trudc theo
vong khép kin.

Bang 11. Tinh todn li thuyét va do ludng tai
MFM384, PFR-120 khi bu ty dong

Théi gian ] . i} ~ o -
s6 1ui dién 50 Hz.  (eid) 0=7 | 7=10| 10+13 | 13=17| 17=22| 22-24
P (W) 4660 | 1167 | 701 |933.9|1400.8[ 2333
Q (Var) 600 | 1156 690 [1156] 924 | 376
B 4 Cose Hé 56 cong
g : 056 | 071| 072 | 063 | 083 | 0,53
4 Fr—-—————-=-=—=- === 0,33 suat cosQ
1167 | — —— |7 R©Q) R: |RUR:| RUR:| R: |Ro/Rs| Ri
010 b-4+--=}- ———==-]043 X (Q)_ X3 | XK XKs| KX (300G Xs X1
| Dong tai
1,17 | 23 | 1,39 | 2,09 | 2,36 | 0,62
I I(A) ES » 73 > » »
rl S — — — - — — — T —
0 I 0,72 Cong suat tu
4669 - —:— —4|~ - —=q---1 038 bu tinh toan | 5375 [773.9| 4453 (8843 |4089| 228
S T i A . S —— - | Var
] o e R % R AL St S
T . . . o Ko 2 3. 2
0 0 1% 17 20M tigd) PFR-120 ! ! !
o 1 £ E::: nﬁf s | X% as | %% os | @
Hinh 4: Bi€u do phu tai theo cong suat 0 (Van) TlQs| Q| |
2|V ar,
Tinh todn
L . . dong saukhi | 0,66 | 1,72 | 1,03 [ 1,35 | 2.1 | 034
Tinh toan cong suat can bu dé nang hé so cong b Tna(A)
at: Q, = —tgQ, Toa(A
sudt: Qc = P.(tgp —189.) wi(&) 07 | 18| 11 | 14| 21 | 034
. R . C P2+(0—-0.)? MFM384
Tinh dong dién sau khi bu: fyy = ' -
. A A A £ . V3 L(A) 07 | 1,8 | 1,01 | 1,4 | 21 | 0,34
Tinh hé so cOng suat sau khi bu: cos@yy = PFR-120
e oS 1 099 0,97 | 097|098 095 096
P2+(0-0c)* . - 9 1 97 | o, I 9
Qua tinh toan, ta chon dung lugng tu bu ba coson
pha thuc té cho ba khéa cta bd diéu khién tu bu PFR-120 I e e e el (R

Mikro nhu sau:

Ky : Cy_3ppa = 2UF;Qc1 = 317Var

K> : Cs_3ppg = 3UF;Qc5 = 476Var

Ks: C673pha = 4[.LF; Qc6 = 634Var

Bo diéu khién lam viéc dua trén nguyén tic:
déng cic tu dién c6 cong suit nhé dén cong suét
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Nhan xét két qia do ludng bu tu dong:

Qua két qui do ludng, ta thiy hé s6 cong suit
dat yéu cau ti 0,95 trd 1én. Dong dién phu tai
giam khi bu.
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Cac két qua thi nghiém thuc hién 1dp lai nhiéu
1an trén mo hinh diéu khién tu bu Mikro 12 cip
dugc trinh bay chi tiét & cac Bang 12, Bang 13,
Bang 14, Bang 15 va Bang 16. Cac sb liéu chiing
minh dudc su chinh xdc cao va dat thip nhit
khoang 92,0% va cao nhit 99,23%. Trudng hop
do hé s6 cong suit khi thi nghiém tai thuan trg
dat 100%. Vi vy, md hinh chiing t6i thiét k& dat
hiéu qua hon.

Bang 12. D9 chinh xdc tii thuan tré khi do
ludng trén mo hinh tu b Mikro 12 cip

Thiétbido lvong  I(A) | IA) | I(A) | coso
MEM 384 033 | 066 13 1
PFR-120 0325 | 0.65 1.29 1

Do chinh xdc | 98.48% | 98.48% | 99.23% | 100%

Bang 13. Do chinh x4c tai thuan tré khi do

ludng trén md hinh tu bu Mikro 6 cip
Thiét bi do lwdng | I(A) | I(A) | I(A) | cosp
MFM 384 022 | 062 | 127 | -0.99
PFR-60 017 | 033 | 067 | 051
D6 chinh xac  |77.27%|53.23%| 52.76%| 51,20%
Do dat khong ding hé sb cong suit FALSE

Bang 14. Do chinh x4c tai thuan khang khi do
ludng trén mo hinh tu ba Mikro 12 clp

Thiét bi do ludng | I(A) I(A) | cosp | cosp
MFM 384 0.62 1.3 | 0.14 | 0,092
PFR-120 0.59 125 | 0,14 0.1

DG chinh xac  [95,16%(96.15%| 100% | 92%

Bang 15. D9 chinh xac tai thuan khang khi do
ludng trén md hinh tu bu Mikro 6 cip

Thiét bi

do ledmg MA) | TA) | cose | coso
MFM 384 0.6 127 | 017 | 0124

PFR-60 0,31 066 | -0.81 | -0,84
D6 chinh xdc | 51,67% |51.97% | 20.99% |14,76%
Do dat khong ding hé sb cdng sudt| FALSE | FALSE
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Bang 16. Do chinh xac do ludng khi tai tré va
tai khang bu tinh trén hai mo6 hinh

R i Do dat
Thiét Thiét bi da
bi do I(A) | coso do I(A) | cosp kh'ong

ding
MEM | . | MEM
o | 056|058 | MM | 142 | 067
PIF,,%‘ 055 |-0.58 | PFR-60 | 023 | 097 |FALSE

D6 .
chinh [98.2% | 100% | PO MRy g 200\ 6o 10, |FALSE
xdc xac

V. KET LUAN

Bai bao da trinh bay nhitng ndi dung lién quan
dén thiét k& mo hinh day hoc, thi nghiém sai s6
do ludng trén cac thong sb tai, thong sb6 tu bu
gitta md hinh diéu khién tu b Mikro 12 cip so
v6i md hinh diéu khién tu ba Mikro 6 cip. Thi
nghiém bai todn b tinh trén mo hinh tii thuin
tr, tai thuan khang va tii thuan tré két hop tai
thuan khang. Thi nghiém bai todn bu ting dong.
Diém noi bat cia phuong phdp nghién ctiu nay
12 so sanh sai s6 do luong gitta dong dod do ludng
MFM384 va ro le diéu khién tu bu PFR-120 trén
mo hinh tu bu Mikro 12 cip so véi ro le diéu
khién tu bu PFR-60 trén mo6 hinh tu bu Mikro
6 cap tai BO mon. Cac bai thi nghiém vé sai s6
do ludng dugc thyc hién trén ca hai mo hinh cho
thy mo hinh ching toi thiét ké dat hiéu qua hon,
dd chinh xac cao hon.
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