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LOI MO DAU
Trong nhimg nim gan day, nho sy phat trién cua khoa hoc, k¥ thuat, rat nhiéu
loai may méc thiét bj méi ra doi, phuc vu trong céng nghiép va sinh hoat. Trong cong
nghiép thuong dung may dién khong déng bo lam ngudn dong luc cho may can thép
loai vira va nho, ngudn dong luc cho cac may cong cu & cac nha may cong nghiép
nhe,...

Trong hidm mé dung 1am mdy toi hay quat gio, trong néng nghiép dung 1am may
bom hay mdy gia cong san pham, trong doi séng hang ngay, may dién khong dong bod
cling dan dan chiém dugc mot vj tri quan trong: Quat gid, may quay dia, dong co trong
tu lanh,...B&i n6 c6 nhitng uu diém ndi bat hon so véi may dién mot chiéu cling nhu
may di¢n déng bo, d6 1a: C6 két ciu don gian, dé ché tao, 1am viéc chic chin, van hanh
tin cdy, chi phi van hanh, bdo tri stra chira thép, hiéu suét cao, gia thanh ha.

Tuy nhién, may dién khong déng bd chu yéu dugc st dung & ché d6 dong co va
dong co dién. Chung c6 mot s6 nhuge diém do6 1a dong di¢n khéi dong dong co khong
dong bo thuong 16n (tir 4 dén 7 1an dong dién dinh muc). Dong dién mo may qua 16n
khong nhiing 1am cho may bi néng ma con 1am cho dién 4p luéi giam sut nhiéu, nhat 1a
d6i voi nhimg ludi dién cong suat nho.

Do d6 van dé dit ra 1a ta phai giam duoc dong dién mé may cia dong co khong
déng bo , dic biét 1a doi véi dong co khong déng bo roto lé)ng soc. Boi vi viée tdc dong
vao dong co roto 16ng soc kho khin so voi dong co khong dong bo roto day quan. Doi
voi dong co déng bd mac du ¢ cau tao phuc tap, mé may rat kho khin nhung lai c6
nhimg dic tinh qui gia nhu hé s cong suat cose rat cao, khong can ldy cong suit phan
khang tir [udi va kha nang tai 16n hon do mémen chi ty 1€ bac nhét véi dién ap. Vi vay
ngudi ta cd gang khac phuc nhitng nhugc diém cua dong co ddng bo. Trong dé viée tim
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ra phuong phap khoi dong dong co mot cach hidu qua nhat duoc quan tim thuong 1a

khai dong dong co theo phuong phap khéong dong bo.

Mot trong nhimg phuong phap khéi dong duge sit dung phd bién hién nay la
khoi dong mém. Mot bo khoi dong mém co cac dic trung khac véi cac phuong phap
khoi dong khac. No co cac thysistor trong mach chinh, va dién ap dat vao dong co dugc
diéu chinh. B6 khoi dong mém str dung trong thuc té 1a khi trong qua trinh bt dau khoi
dong thi dién ap dit vao dong co thap, dong khoi dong va moé men khoi dong cling thap
va c6 thé diéu chinh vo cip dién ap nén it anh huong t6i ludi (loai bo dao dong la
khong can thiét trong qué trinh khoi dong) nén it gy anh huong xau t6i dong co . Dan
dan, dién ap va mo men tang 1én dé dong co bat dau ting tdc.

Phuong trinh dac tinh co cia BPCKDPB:

M - 3US R, /s

Oullr 42 + X5 )

Khi dién 4p tang thi Momen ting binh phuong 1an

Mot trong nhiing loi ich ctia phuong phéap khoi dong nay 13 kha nang dé diéu chinh mé
men chinh xé4c khi can thiét cho du Gng dung 14 tai hay khong.

Trong nguyén tic diy dit mé men khoi dong 1a c6 ich, nhung véi su khac biét 16n 1a
bién phap khai dong tranh di nhitng 4nh hudng nhiéu hon cho cac thiét bi may méc, va
két qua 1a chi phi bao tri thap hon.

Mot tinh ning cua bd khoi dong mém 1a chirc ning dimg mém, chirc ning nay thuc su
hitu ich khi ding bom, noi ma xay ra hién tugng baia nudc khi ding tryc tiép nhu trong
khoi dong sao- tam giac va khoi dong truc tiép.

Chue nang dimg mém ciing rat hitu ich khi dimg bang tai van chuyén cac vat liéu dé
v, ¢6 thé bi hu hong khi cac vanh dai dimg qua nhanh.

Phuong phép khoi dong mém PCKPB bang Bo khoi dong mém st dung nhiéu nhat
trong thuc té hién nay vi cac ly do sau:

- D& dang lya chon cho timg dong co va tai vi cac thong sb cua qua trinh ¢ thé duoc
cai dat bang phan mém.

- Phuong phép khéi dong nay tiét kiém dugc nang luong, khong anh hudéng nhicu dén
cos¢ cua ludi do dong dién va dién ap dugc diéu chinh ting vo cap trong qua trinh khoi
dong.

- Tan suét khai dong cao do sir dung cac phan tir ban din Thyristor.

- Két cdu gon nhe.

- Hau hét cac PCKPB cong suat 16n nhu: Bom, quat, may nghién déu st dung phuong
phap nay trong thyc té hién nay.
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Viéc nghién ctru ché tao bd khéi dong mém cod gidm sat mot s6 thong sé cua

dong co dé dam nhén viéc khoi dong dong co va giam sat qua trinh lam viée cua dong
co dap ung yéu cau Ixa da nho, Mis du 16n, ton hao it, gitp ngudi van hanh nim bat
dugc tinh trang 1am viéc ctia dong co canh bao dé nguoi van hanh c6 sy can thiép kip
thoi khi ¢6 su ¢b, két qua 1 nang cao chat luong lam viée ciia dong co khong dong bo.
Hién nay tai Trudng Cao dang Ky thuat Cong nghiép chua c6 mot bo khai dong mém
nao dé c6 thé ap dung trong giang day thuc hanh, gitip sinh vién lién hé tét gitta 1y
thuyét va thyc hanh & mén hoc Truyén dong dién, Pién tir cong suét, giita thuc hanh va
thuc té san xuat. Ciing nhu chua c6 mot Hé Scada trén HMI cho phép cai dat cac thong
s6 dong, ap khi khoi dong. Giam sat toc d6 dong co khi lam viéc phuc vu cho mén hoc
Hé théng SCADA. Nhim c4c muc tiéu trén, dong thoi ¢ thé nhan rong by khoi dong
mém trong thuc té san xuit voi cac don vi, doanh nghiép c6 nhu cau. Nhom tac gia
manh dan d¢ xuét d¢ tai: “Nghién ctru thiét ké B khoi dong mém cho DCKDB 3 pha
roto 10ng soc, ¢ s dung hé théng SCADA dé diéu khién, giam sat cac thong sd khi
khoi dong”

NOQI DUNG
I.  GIOI THIEU VE BQ KHOI PONG MEM
* Khoi dong mém la gi?

Khoi dong mém (soft start ) 1a khoi dong dung bo bién dbi dién ap xoay chiéu dé
didu khién dién 4p stato bang cach diéu khién gbéc md Thyristor. Thuong ding cho
dong co vira va 16n, dong co nho c6 thé ding phuwong phap doi sao — tam giac.

* Céng dung ciia khéi dng mém trong thiét ké ciia dé tai?

Pic trung cua khoi dong mém khéc voi cac phuong phap khai dong khac. Khoi
dong mém co cac thysistor trong mach chinh, va dién ap dat vao dong co duogc diéu
chinh boi bd diéu khién 1ap trinh dugc PLC. B6 khoi dong mém sir dung trong thuc té
1a khi trong qué trinh bit dau khoi dong thi dién ap dit vao dong co thap, dong khoi
dong va md men khai dong ciing thap. Noi mot cach khac, loai bo dao dong 1a khong
can thiét trong qua trinh khoi dong.

Dan dan, dién 4p va mo men tang 1én dé dong co bat dau ting toc.

Mot trong nhiing loi ich ciia phuong phap khai dong mém nay la kha ning dé
diéu chinh mé men chinh xac khi can thiét cho du ing dung 1a tai hay khong.
Khoi dong mém giup tranh di nhitng anh hudng nhiéu hon cho cac thiét bi may moéc, va
két qua 1a chi phi bao tri thap hon.

Mot tinh nang cua bo khdi dong mém 1a chic nang dimng mém, chirc ning nay
thuc sy hitu ich khi dimg bom, noi ma xay ra hién tuong bia nudc khi dimg truc tiép
nhu trong khoi dong sao- tam giac va khoi dong tryc tiép.
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Chtic ning dimg mém ciing rat hitu ich khi dimg bang tai van chuyén cac vat
lidu d& v, c6 thé bi hu hong khi cac vanh dai dimg qua nhanh.
* Ung dung khéi dong mém vdo thie tién?

—bPong co dién cho chuyén cho vat liéu.

—Dbong co bom.

—Dong co van hanh non tai 1au dai.
— Pong co ¢d bd chuyén dbi (vi du hop sd, bang tai ..)
— Pong co c¢6 quan tinh 10n (quat, may nén, bom, bang truyén, thang may, may
nghién, may ep, may khudy, may dét ...
* Uu diém cua khéi dong mém:
Khoi dong mém c6 thé diéu chinh tron, pham vi diéu chinh rong, co thé sur dung
ding mém, hién nay v&i phat trién cta dién tir cong suat thi gia ciing khong cao
lam va hoat dong ciing kha on dinh, c6 thé dung két hop dé diéu chinh téc do
dong co.
* Nhuoc diém cua khoi dong mem:
Khai dong mém kho thi cong, khé bao tri bao dudng, dién ap va dong dién sau diéu
chinh khong sin hoan toan, cang diéu chinh cang bi méo va bién d6 song hai cung
cao hon.
* Sor do khéi bo khoi ddng mém: f

Nhap gia tri Ukd,

Ukd, tkd HMI tkd PLC Udk [ f
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Hinh 2.1 So d6 khéi bé khéi dong mém
Thiét ké giao dién trén man hinh HMI cho phép nhap céc gia tri dién ap khoi dong Uka
va thoi gian khéi dong tka, cac gia tri nay s& 1a dau vao ciia Bo dicu khién PLC, dau ra
ctia PLC 1a dién 4p Uax, tin hiéu dau ra nay diéu khién goc md Thyristor cua bd diéu ap
xoay chiéu 3 pha dua dén dé diéu khién dién ap stato cua dong co KDB xoay chiéu 3
pha.
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Il. TINH TOAN VA THIET KE MACH PONG LUC, MACH PIEU KHIEN
a. So @6 mach déng lyc diéu khién khéi dong DCKPB 3 pha Roto long séc
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b. Thiét ké mach diéu khién
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I1l. THIET KE HE THONG SCADA PIEU KHIEN GIAM SAT HE THONG

* Thiét ké giao dién HMI

Man hinh HMI cta Shihlin st dung phan EU Editor 2 dé soan thao.

Budc 1: Cai dat phan mém EU Editor 2 trén may tinh PC

Budc 2: Tir cira s6 File chon New, mét ctira s6 HMI type xuét hién, chon EC-205-CT-
0A 1a ma ctia man hinh dang sur dung

@ Shihlin Electric software for EU Program Editor (=& =]
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Budc 3: Lua chon trén thanh cong cu dua ra man hinh soan thao dé thiét ké giao dién.
-Dé chon chic nang Text (Viét cht Ién giao di¢n) ta kich trai chudt vao biéu
tuong c6 chit A trén thanh cong cy, sau do trai chudt vao man hinh soan thao, biéu
tuong chitr Text hién ra, kich trai chudt vao va tuy chon viét chit theo thiét ké.
- Thiét ké 6 nhép gia tri Dién ap:
Trén thanh cong cu chon biéu tuong h |
(Numecial input Box)
Pua ra man hinh va kich dap dé chon thudc tinh, xuat hién bang sau:

Numerical Input Property ==

Caneel

Ta lya chon trong cc 6 nhu bang trén, chon Device dé két ndi HMI va PLC qua
cong COM3,Station: 0 (Két ndi cac tram HMI khac nhau), dia chi thanh ghi DO
(Name: D, Number: 0). T4t ca nhitng muc khac dé mic dinh/OK.

- O nhap thoi gian khoi dong: Twong tu nhu Iya chon dién ap khéi dong:
- Pé soan thao nat 4n RUN, kjch trai chudt vao biéu tuong Switch @
Pua ra man hinh, kich dup d€ chon thudc tinh.
- Nt 4n STOP: thiét ké tuong ty nut 4n RUN: Lya chon thudc tinh nhu hinh sau:
- Lua chon dén bao RUN:

Vao biéu tuong Lamp

-1
Budc 4: Két ndi cap gitta HMI va may tinh PC:
Mot du cap cim cong USB ciia may tinh PC, mot dau cam cong COM2/COM3
ctia man hinh HMI.
Budc 5: D6 chuong trinh tir may tinh PC sang man hinh HMI
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KHOI PONG MEM DCKPB 3 PHA ROTO LONG SOC

DIEN AP KHGL BONG THOI GIAN EHAI DONG

Hinh 4.1: Giao dién man hinh HMI

4.2. Xdy dung chwong trinh diéu khién sir dung PLC

* Phdn tich yéu cau diéu khién

Khi dat 1 gia tri dién ap Ui dau vao (Puoc nhap tr HMI tai dia chi thanh ghi DO,
thanh ghi DO luu trir (0-100)% Uam), dat gia tri thoi gian khoi dong twe, an nit RUN,
khi d6 dén bao qué trinh khoi dong sang (c6 xung dén 6 Thyristor), sau mdt khoang
thoi gian khoi dong tka thi PLC sé& cho ra 1 dau ra dién 4p twong tng (0-5V) trén thanh
ghi D1116, 5V 1a dién ap cuc dai cua Bo diéu ap xoay chiéu ma ta thiét ké, dong thoi
néu 4n vao nut Stop thi dén bao Stop sang, dén bao Run tit, khi d6 dong co dimg (nap
gia tri 0 cho thanh ghi D1116).
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I11. LAP PAT PHAN CUNG, VAN HANH VA HIEU CHINH THONG SO

KET LUAN

Sau mot thoi gian nghién ctru, nhom nghién ctru da dat duoc két qua nhét dinh,
thuc hién dugc muc tiéu cua dé tai 1a thiét ké Bo khoi dong mém bong co KPB ba pha
roto 10ng soc, co sir dung hé thong Scada dé nhap dir liéu khi khdi dong va quan sat
dugc qua trinh khoi dong, dé tai s& c6 dong gop nhat dinh trong viéc lién hé giita nhiing
kién thirc ly thuyét da hoc cua hoc sinh, sinh vién trong cdc mon hoc nhu: Dién t
Cong Sut, Trang bi dién, Truyén dong dién, H¢ théng Scada. V6i kién thirc trong thuc
té san xuat hién nay. Pong thoi cung cp thém d6 dung , trang thiét bi day hoc thuc
hanh cta giang vién.
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Véi kinh phi con han hep, muc dich sir dung trong giang day phan thuc hanh vé
bién tir Cong sudt, Trang bi dién, Truyén dong dién, H¢ théng Scada, nén nhom nghién
ctru d4 lua chon loai dong co co cong suit nho, xong véi két qua dat dugc thi Giang
vién, HSSV c¢6 thé hoan toan lién hé thyc tién, thiét ké duoc bo khoi dong mém cho
loai dong co co cong suat 1on hon nhu yéu cau cua thue té san xuat cong nghiép.

Dinh hudng phat trién cta dé tai, tir nhirng két qua nghién ctru dé tai c6 thé phat
trién hon trong viéc giam sat ting thong s6 dong dién, dién ap ctia qua trinh khoi dong.

Nhém nghién ctru xin tran thanh cam on s dong gop cua cac dong nghiép trong
va ngoai don vi dé dé tai duoc hoan thién dung muc tiéu dit ra.
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