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Trang bi dién —
dién tir day chuyén can thép Tam nha
may can thep Ciru Long. Di sau
nghién ciu cong doan can tho
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MO DAU

Hoa chung khong khi méi cua su phét trién kinh té toan cau, nén kinh
té nudc ta cling dang c6 nhitng budc phat trién manh mé dén khong ngimg.
Su thé hién 16n nhat va 1o rang nhét 13 nuéc ta da tré thanh mét thanh vién
thir 150 caia WTO. Véi su phat trién chung cia nén kinh té nhu vay, viéc nang
cao sd luong, chit luong ciing nhu cac nganh dich vu san phdm ctia nganh
cong nghiép nodi chung va céng nghiép san xudt can thép néi riéng cling trd
1én quan trong.

Vi thanh phé Hai Phong nganh thép 1a mot nganh thép mot nganh
cong nghiép thé manh cua thanh phd, do d6 & day tap trung rat nhiéu cac nha
may san xuat thép c6 von dau tu trong nudc va nudc ngoai.

Cong ty thép Ciru Long 14 cong ty di dau trong cong nghé san xuat thép
tam nham phuc vu cho nghanh cong nghiép déng tau trong nudc. San pham
clia cong ty san xudt ¢ chat luong tot véi nhiéu chung loai rat duoc tin nhiém
trén thi truong.

Sau qua trinh hoc tap va rén luyén tai truong dugc su phan céng ctua
nha truong va bd mén, em di dugc giao dé tai tot nghiép: “Trang bi dién —
dién tir diy chuyén can thép Tam nha may cin thép Ciru Long. Pi siu
nghién ciru cong doan can thé”, do cd gido TH.S Tran Thi Phwong Thao
huéng dan. D6 an co bd cu gdm 3 chuong:

Chuong 1. Téng quan vé nha may can thép Tam cong ty co phan thép Ciru
Long.

Chuong 2. Trang bi dién dién tir day chuyén cong nghé can thép Tam nha
may can thép Tam.

Chuong 3. Hé truyén dong dién cho gia can tho.



Chuong 1.
TONG QUAN VE NHA MAY CAN THEP TAM CUA
CONG TY CO PHAN THEP CUU LONG VINASHIN

1.1. NGANH CONG NGHIEP CAN THEP VIET NAM
1.1.1. Qua trinh phat trién ctia nganh

Nganh thép Viét Nam duoc xdy dung tir ddu nhung nim 60 cia thé ky
XX. Khu lién hiép ngang thép Thai Nguyén ( do Trung Quéc gitp xdy dung)
cho ra 10 mé gang dau tién vao nam 1963. Song do chién tranh va kho khin
nhiéu mat, 15 nam sau, khu lién hop gang thép Thai Nguyén mdi c6 san pham
thép can. Nam 1975, Nha may luyén can thép Gia Sang do Puc gitp da di vao
san xuat. Cong suét thiét ké cua ca khu lién hop gang thép Thai Nguyén lén
dén 10 van tan /nam(t/n).

Nim 1976, Cong ty luyén kim den mién Nam dugc thanh 1ap trén co so
tiép quan cac nha may luyén, can thép mini cua ché d6 ci dé lai & thanh phd
H6 Chi Minh va Bién Hoa, voi tong cong suit khoang 80000 t/n. Tir nim
1976 dén 1989, nganh thép gip rat nhiéu khé khan do kinh té dat nudc 1am
vao khing hoang. Mat khac nguén thép nhap khau tir Lién Xo(trudc day) va
cac nuée XHCN van con ddi dao, vi vdy nganh thép khong phat trién duoc va
chi duy tri muc san luong 40000 — 85000 t/n. Tir nam 1989 dén 1995, thyc
hién chu truong d6i méi, mo cira ciia Pang va Nha nudc, nganh thép bat dau
c6 tang trudng. San luong thép da vuot ngudng 100 000 t/n. Nam 1990 Tong
cong ty thép Viét Nam ( thudc B cong nghi¢p ndng — nay 1a B cong nghiép)
dugc thanh 14p, thdng nhét quan 1y nganh san xuat thép qudc doanh trong ca
nude. Pay 14 thoi ky phét trién sdi dong, nhiéu dy an dau tu chiéu sau va lién
doanh vé&i nudc ngoai duge thuc hién. Cac nghanh co khi, xay dung, qudc
phong va cac nganh kinh té khac dua nhau lam thép mini. San lugng thép can
nam 1995 da tang gap 4 lan so v6i nam 1990, dat 450000 t/n va bang mirc

Lién X6 cung cdp cho nuéc ta truéc nim 1990. Thang 4 nim 1995, Tong



cong ty thép Viét Nam duogc thanh 1ap theo mo hinh Tong cong ty Nha nudc (
Tong cong ty 91) trén co s& hop nhat Tong cong ty thép Viét Nam va Tong
cong ty kim khi thudc Bo thuong mai. Thoi ky 1996 — 2000, nganh thép van
gilr dugc tde do tang truong kha cao, tiép tuc duoc dau tu méi va dau tu chiéu
sau; da xay dung va dua vao hoat dong 13 du an lién doanh, trong d6 c6 12
nha may lién doanh can thép va gia cong ché bién sau can. San luong thép can
ca nudc nam 2000 da dat 1.57 triéu tin, gap hon 3 1an nam 1995 va gap 14 lan
nim 1990. Pay 1a thoi ky c6 tde d6 ting san lwong manh nhat. Luc luong
tham gia san xuat va gia cong ché bién thép trong nudc rat da dang, bao gom
nhiéu thanh phén kinh té, ngoai tong cong ty thép Viét Nam va cac co s& qudc
doanh thudc cac nganh, dia phuong khac con co cac lién doanh, cac cong ty
cd phan, cong ty 100% von nudc ngodi va cac cong ty tu nhan. Tinh téi ndm
2001, nudc ta c6 khoang 50 doanh nghiép san xuét thép xay dung (chi tinh
doanh nghiép cong suat hon 5000 t/n trong d6 c6 12 diy chuyén can c6 cong
sudt tir 100000 dén 300000 t/n. Dén nay, theo s6 lidu ctiia Hiép hoi Thép Viét
Nam, san lugng thép san xuat ca nudc trong ndam 2006 dat khoang 35 triéu
tan, ting 14,25% so v6i nam 2005. Trong do, san luong thép san xuat ngoai
Hi¢p hoi ca nam dat khoang 2,9 tri¢u tAn va san luong san Xuat hiép hoi
khoang 600.000 triéu tan . Luong thép tiéu thu cting nam 2006 trén pham vi
ca nude dat khoang 3,45 triéu tin. Tong cong ty thép Viét Nam d3 co cong
suat luyén thép 470000 t/n va can thép 760000 t/n, dang giit vai trd quan trong
trong nganh thép Viét Nam.

Nganh thép Viét Nam hién nay vé trinh d6 cong nghé, trang bi co thé
chia 4 muc sau:

Loai twong d6i hién dai: Gom cac day chuyén céan lién tuc cta cong ty
lien doanh VINA KYOEL VPS ... va cac ddy chuyén can thép méi s& xay
dung sau nam 2003.

Loai trung binh: Bao gém can thép lién tuc nhu, NatSteelvina, Tay Do,

Nha Be, Bién Hoa, Thu Pac v.v....



Loai lac hiu: Bao gom cac day chuyén can tht cong mini cia nha may
Nha Be, Thu Puc, Tan Thuan, Thép Pa Nang,...

Loai rat lac hau: Gom cac ddy chuyén can mini c¢6 céng suat nhé hon

20000t/n va cac may can cua cac ho gia dinh, lang nghé.
Chét luong san pham thép can xdy dung ctia Tong cong ty thép Viét Nam va
khéi lién doanh nhin chung khong thua kém san phdm nhép khau. San pham
clia cac co s& san xudt nho, dic biét 1a cac co sé co khau luyén thép thu cong
chat luong kém, khong dat yéu cau.

Hién nay nganh thép Viét Nam ngoai san xuat duoc cac loai thép tron
tron, tron van, thép day cudn thép hinh thép thanh da san xuit duoc thép tim
phuc vu nganh cong nghi¢p dong tau tai Hai Phong va Quang Ninh.

Nhitng ndm qua, tuy nganh thép da dugc dau tu déang ké va co budc
phat trién tuong dbi kha manh, dat duoc toc do tang truéng cao, song van con
cham phat trién so v&i cac nude trong khu vuc va thé gidi, thé hién ¢ cac mat:

- Chét lwong san pham con han ché ( nhét 1a khu vuc tu nhan), chi
c6 mot s6 day chuyén can lién tuc twong di hién dai thudc khéi lién doanh.

- Co ciu mat hang san Xuét hep, don diéu.

- Ning lyc san xudt phdi thép nho bé, cic nha may va co sd can
thép con phu thudc nhiéu vao phéi thép nhap khau.

- Chi phi san xudt con cao, ning suat lao dong thap, s6 lugng lao
dong qua dong, gia thanh khong 6n dinh ( do 1é thudc phoi thép nhap khau)
nén tinh canh tranh chua cao. Kha ning xuit khau san pham thép con rat han
ché.

1.1.2. Mt s6 dinh hwéng chinh trong phat trién

Nganh san xuét thép phai tiép tuc duy tri duoc mirc tang trudng on dinh
bén vimg trén co s dam bao tinh hiéu qua dé dap tmg yéu cau cta su nghiép
cong nghiép hoa, hién dai hoa dat nudc, timg budc phat trién mot trong nhiing

nganh cong nghi¢p tru cft ciia nén kinh té nudc nha.



Can dau tu phat trién dé Tong cong ty thép Viét Nam tré thanh tap
doan kinh té du manh, giit vai trd chu dao trong san xuét thép trong nudc
ddng thi khuyén khich va tao diéu kién cho céc thanh phan kinh té khac dau
tu vao san xudt thép.

Budc di: Trong khi kha nang huy dong ngudn vén dau tu con kho khan
thi phai c¢6 budc di thich hop dé phat trién nganh thép trong 5 — 10 nim t6i 1a;

- Két hop dau tu chiéu sau hién dai hoa ddi méi cong nghé, nang cao
cong suit va nang luc canh tranh cua cac co s hién co véi xdy dung nha may
hién dai, quy mo thich hop, dat trinh do cong nghé quéc té.

- Tuy theo quy mé va diéu kién, két hop st dung cong nghé san xuat
khac nhau: San xuat 10 dién, cac cong nghé luyén phi kim trén co sé sir dung
nguyén li€u trong nudce, cong nghé 10 cao...

- Tang dan ty trong thép chat lugng cao trong cic may hién c6 nham
ting gia tri san xuat nho ting chat luong, timg budc hinh thanh nganh san
xuat thép hop kim chét luong cao & Viét Nam khi nhu cau di 16n.

- Trong giai doan m&i can tich cuc tim ngudn luc von dau tu hinh thanh
1én cac khu cong nghiép thép tap chung mot s6 nha may thép TAm can nong,
can ngudi nham dap ung nhu cau va chiém linh thi truong trong nude ting
buéc tién hanh chuan bi dau tu xay dung lién hop khép kin theo nhiéu giai
doan trén co s& ngudn quing sit trong nudc va nhap khau.

San xuat thép khong thudc loai nganh cong nghiép sinh 15i cao, lai doi
hoi von dau tu 16n, 1au thu lai von nén kém hap dan d6i véi cac nha dau tu.
Nén nha nudc phai ¢6 sy quan tam dac bi¢t voi nganh cong nghiép thép. Tuy
c6 nhitng kh6 khin thach thirc nhung d6 ciing 1a muc tiéu can phai phan dau
dé dat dugc, néu khong s€ kho ma dam bao dugc nhitng muc ti€u chiém luoc

lau dai v€ cong nghiép hoa va hién dai hoa dat nude.



1.2. GIOI THIEU CHUNG VE CONG TY CO PHAN THEP CUU
LONG VINASHIN
- Tén viét tit 1a CuuLong STEEL JS.
- Pia chi: Cum cong nghiép thép Ctru Long — Km9, Quéan Toan, Hong
Bang, Hai Phong.
- Dién thoai: (0313)748445 — 748717 — 749636
- Fax : (0313)748445

- Email : scuulong@yahoo.com

Cong ty C6 phan Thép Ciru Long 1a doanh nghiép thuc hién du an xay
dung Cum cong nghiép Thép Ctru Long — Km9, Quéan Toan, Hong Bang,
Hai Phong theo quyét dinh cho phép dau tu xay dung tai van ban s6 126/CP-
CN cua tha tudng chinh phu va van ban chap thuan dau tu sé 771/CV-UB
ngay 22-2-2002 ciia Uy ban nhan dan thanh phd Hai Phong, ngan hang. Dy an
nay sau khi tham dinh da dugc cac ngan hang Cong thuong Hai Phong, ngan
hang Nong Nghiép va phat trién nong thon, ngan hang Pau tu va phét trién
va ngan hang Quan d6i dong tai trg sd von vay dai han 13 235,000,000,000
dong, trong d6 ngan hang cong thuong Hai Phong 13 ngan hang dau modi gitta
cac ngan hang.

Pay 1a du an san xuat thép 16n véi day chuyén cong nghé thép hién dai tao
thanh mot vong tron khép kin voi cic nha may san xuét sau:

- Nha may luyén va duc phoi thép

- Nha may can néng thép tim

- Nha may cén thanh

- Nha may cén hinh

- Nha may can thép ché tao, thép cudn

La mdt du an 16n nén qua trinh xay dung dugc chia lam hai giai doan vai
tong murc dau tu 1a 498,000,000,000 dong cho giai doan 1 bao gdbm nha may
can néng thép tdm cong suat 300,000 tin/nim va nha may luyén phoi cong

suat 300,000 tan/nam. Thoi gian thi cong x4y dung co ban va lap dat thiét b
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cac nha may trong Cum Cong nghiép du kién 13 2 nam va di vao san xuat nim
2005.

Du 4n phén giai doan 2 Cong ty s& dau tu thém cac hé thong thiét b sau:

1/ Nha may luyén va durc phoi thép:

Bao gom 01 nha may luyén phdi, 10 luyén thép 35 tin/mé, cung bién thé 10
va céc thiét bi phu trg cda 10 luyén, 01 nha may oxy PSA déng b0, cong sut
1000m*/h cong thém phan nha may oxy cho ca 2 nha may luyén thép ké trén,
01 hé théng hut va xu 1y bui cong nghiép dé phuc vu 10 35 tin, md rong nha
xuong luyén phoi thém 3000m> dé 1ap 10 35 tin va hé thng duc phoi thép
dep. M rong khu xtr Iy nudc phuc vu cho phan luyén va dic bo sung:

- Cong suat: 220.000 tAn/nim.

- San pham: Phoi thép vudng tir 100x100 dén 160x160.

- Tiéu chuan: CT3, CT5, SS400, 20SiMn.

2/ Nha may can thép hinh:
- Cong suat: 60.000 tin/nim
- San pham: + Thép goc 63 dén 120
+ Thép chit U: 80 dén 140
+ Thép chit I: 100 dén 140
3/ Nha mdy can thép ché tao, thép cudn:

- Cong suat 160.000 tin/nim

- San pham: thép D6 dén D40

- Tiéu chuan: Thép hop kim thap, Thép cacbon cao, Thép cong cu

Céc hé thong va nha may néu trén déu duoc xay dung va lap dit tai Cum
Cong nghiép thép Ctru Long trén mit bang hién co, sau khi diéu chinh cong
suat cta cum s& la:

- 520.000 tan phoi dep( can tim), phoi vudng ( thép hinh, thép ché tao).

- 520.000 tan thép can trong d6 c6 300.000 tan thép tim can néng,

160.000 tan.
- Thép ché tao, hop kim va 60.000 tin thép hinh.



1.3. CO CAU TO CHUC VA CHUC NANG CUA KY SU PIEN TRONG
NHA MAY CAN THEP TAM

1.3.1. Co céu td chirc ciia nha may can thép tim

GIAM DOC NHA MAY
A 4
PHO GIAM DOC NHA
MAY
A 4 A 4 \ 4
Phé giam déc Phé giam ddc Phé giam ddc
phong cong nghé phong k¥ thuat phong nhan sy
A 4 A 4 A 4
Trudng phong va Trudng phong va Trudng phong va
nhan vién phong nhan vién phong nhan vién phong
cong nghé k¥ thuat nhan sy

\ 4 A 4

A 4

T trudng va cong nhan céc to: T
co dién, t0 can, to thanh pham, to
phu trg, t6 10.

Hinh 1. 1. So do té chirc ciia nha may.

1.3.2. Churc nang cua ki sw dién cia nha may

Trong qua trinh dao tao trinh d§ dai hoc nham trang bi cho ngudi hoc
phat trién toan dién, c6 hiéu biét vé cac kién thirc thuéc chuyén nganh dugc
dao tao c6 kha niang 4p dung cac k¥ ning k¥ thuat chuyén sau dé dam duong

cong viéc cua nguoi k¥ su dién trong nha may san xuat.



- C6 trinh d6 chuyén moén sau vé cong nghé dién tir, vi dién tuor va diéu
khién hoc.

- C6 k¥ nang thuc hanh gioi, c6 kha nang phat hién, giai quyét nhiing
van dé thudc chuyén nganh dugc dam nhiém.

- Biét ung dung cac cong ngh¢ tién tién cua linh vuc dién to - vi dién ti
vao lao dong san xuat, dap ung tot nhu cu trong qua trinh nha may san xuét.

- C6 kha ning tham gia thiét ké, ché tao cac hé théng diéu khién va
chuyén giao cong nghé.

- C6 kha nang td chirc va trién khai bao tri, stra chita, cai tién,néng cép
cac hé thong thiét bi dién ciia nha may khi nha may nging san xuét.

- C6 kha ning cap nhap kién thirc va tu nang cao trinh do.

- C6 kha nang tham gia dio tao can bd k¥ thuat vé k¥ thuat dién cong
nghiép.

- Phai ¢6 k¥ ning doc hiéu so d6 hé thong dién nha may dé van hanh va
str Iy su ¢d mot cach an toan va hiéu qua. Tranh nhiing tai nan trong nghé

nghi¢p do nguoi van hanh khong van hanh dang quy trinh.



Chuong 2.

TRANG BI PIEN TU DAY CHUYEN CONG NGHE CAN
THEP TAM NHA MAY CAN TAM

2.1. KHAI NIEM VE CONG NGHE CAN (Tr 99 - 139[ 1] )
Cén 13 mot hinh thirc gia cong bang ap luc dé thay doi hinh dang va kich
thtrc caa vat thé kim loai dua vao bién dang cua no.
Yéu cau quan trong ctia qua trinh can 1a Gmg suét noi bién dang déo khong
duoc 1on, déng thoi kim loai van gitt duoc do bén cao.
Can ctr theo nhiét do trong qua trinh tai két tinh dé phan chia can nong va
can nguoi:
Cén thép & nhiét do 1én hon 600 => 650°C dugc goi 1a can ndng.
Cén thép & nhiét d6 nho hon 400 => 450°C duoc goi 1a can ngudi.
2.1.1. Maycan (Tr100[1])
May céan thuc hién nguyén nhan chinh 1a 1am bién dang déo kim loai dé
c¢6 hinh dang va kich thuéc mong mudn. Kim loai duoc nén ép va kéo qua

gifra 2 truc can quay ngugc chi€u nhau.
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Hinh 2.1. Cac bo phdn chinh cua may can

Mot may can thudong c6 cac b phan chinh sau.
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- Hop can gdém 2 hay nhiéu truc can (9) ma gdi truc dat trén than may
(12) trén c6 thé dich chuyén theo phuong thang dimg va dugc dinh vi boi
thiét bi kep truc, con truc dudi thuong dit c¢b dinh.

- Co cau va thiét bi truyén cac truc can duoc truyén dong riéng ré tir 2
dong co riéng.

- Dong co dién (3): thuong dung dong co luyén kim chuyén dung c6 thdi
gi6 1am mat. Vi c6 diéu chinh tdc d6 can nén ding dong co mot chiéu. ngudn
mét chiéu duoc cép tur bo chinh luu riéng.

- Hé thong vit nén (1) dung dé thay do6i khoang cach giita 2 truc céan.
2.1.2. Phan loai may can (Tr 100 [ 1] )

- Phan loai theo tén goi.

- Phan loai theo s truc can va cach bd tri chiing.

- Phan loai theo ché d6 lam viée.

2.1.3. Pic diém cong nghé day chuyén can tam.
May cén ndng quay thuén nghich dung dé can di can lai nhiéu 1an mot

phoi gia cong da dugc nung ndong. Qua trinh can dugc mo ta béi (hinh 2.2.)

Vung bién dan

Hinh 2.2. So do can

Sau mdi 1an can, dong co kéo truc can phai dao chiéu quay dé can lan
tiép theo.

Trong t6 hop mdy can néng ngoai hop can, con cb cac thiét bi phu nhu
céc ban con lin, dao cit, xe chd phoi,...

Trudc mdi 1an can, may can duoc ting toc khong tai. TSi toc do nhét

dinh thi bat dau ngoam phdi va qua trinh can bat dau. Toc d6 ngoam phoi
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tuong dbi nho dé ngoam phdi tin cdy va giam va dap giira phoi va truc can lac
ngoam. Sau khi ngoam phdi may phai duoc ting tbc dé dam bao ning suit
may. Trude khi két thiic mot 14n can mdy can phai giam toc do dé tranh phoi
bi ving qua xa khoi hop can, mat thoi gian quay phdi lai dé can tiép, giam
ning suat may. Sau khi dao chiéu quay, may tiép tuc l1an can sau theo quy
trinh twong tu. Sau mdi 14n can chin, phoi lai ¢ phia trude khi can va phoi

®

pham sau khi cén xong.

A
Omax  f--mmmmmmmoao

Trong qua trinh cén,

phoi dai dan ra. Néu cac lancan sau

/4 c~ A A A 4 1 ~ (’Odm [
may gilr nguyén toc do can thi sé N

lam ting thoi gian can, giam ning suit may g \

nén thuong ¢ nhitnglan can tiép sau,tdc do

may phai tang dan.

Sau nhing lan can dau, 46 dai phoi \
chua 16n, toc do chua can dat téi tri
s6 dinh murc va d6 thi c6 dang tam 014 R

giac. Nhitng lan cén tiép, phoi dai hon Hinh 2.3. D4 thi tde d6 cin ciia
toc do can tang va cuoi cung dat gia tri may can
dinh muc. Sau d6 d6 thi toc do c6 thé co dang hinh thang (hinh 2.3.)
Pong co may 1am viéc rat ning né va qua tai lén nén dong co ludn lam

viéc & ché d6 qua tai va con phai diéu chinh téc do sau, bang phang.

Nhitng yéu cau chung cho hé truyén dong cua may la:

- Giai diéu chinh tdc d6 rong 10:1.

- Tan s6 dong cit 16n.

- Mo6men quan tinh nho dé dam bao thoi gian qua do ngan, do d6 giam
t6n hao qua do va dam bao ning suit may.

- Chiu duogc phu tai xung 16n khi ngoam phoi.

- CO hé sb qua tai vé momen 16n va dong 16n dé ting tdc nhanh sau khi

d3 ngoam phoi ma khong qua chuan quy dinh.
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- Hg lam viéc tin cdy, kinh té. ...

Hé truyén dong dién mdy can: giai diéu chinh téc d6 dong co trong may
thuong 13 10:1 va bao gdm 2 vang diéu chinh téc do:

- Vung dudi tbe d6 co ban (ng,) nhd thay ddi dién 4p dit vao phan tng
dong co.

- Vung trén tdc d6 co ban nho giam tir théng kich tir dong co.

Piéu chinh tbc do & 2 ving tién hanh khong phy thudc 1dn nhau. Hé théng
truyén dong dién trén may can 1a hé thyristor — dong co(T-D).

Bic diém dong co dién trong truyén déng chinh.

Nguoi ta thuong dung trong truyén dong chinh cac dong co mot chiéu co
cong suat giéi han. P6 1 cac cong sudt co thé, bi gidi han boi dién ap cho
phép giira cac thanh gop ké nhau ¢ c6 gop, so dot nong cho phép cua phan
g, tdc d6 dai cho phép t6i da ciia phan tng. ...

Cac dong co mot chiéu cong suat 16n dung cho may cén co cau tao dam
bao dic tinh dong tdt nhét & cong suét dinh mérc d3 cho.

Nguoi ta cling dung rong rii cac dong co mot chiéu c6 nhiéu toc do.
Cac dong co nay cho phép giam duodng kinh phan tng va do d6 giam mémen
quan tinh ctia dong co véi cung céng sudt; nang cao toc do dai phan tng,
nang cao hiéu suit, mo rong dugc giai diéu chinh téc d6 nho thay ddi dién
ap...

Chi s6 ki thuat chinh cua dong co kéo truc cén la:

Pym - cOng sut dinh mtrc [kW]
Mgm — mémen dinh murc [kNm]
Chi s6 k¥ thuat o cang 16n thi ning suat may can cang 16n véi cing mot

cong suat.
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Tri s6 momen lam viéc gi6i han Mgn (va cong suat gidi han Pgn) cua
dong co dugc xac dinh bang dong dién twong Umg Igh cua phan tmg ma dong
co chuyén mach khong c¢6 tia Itra ddi v&i moi trj s6 toc do.

Khi toc do dong co ting dén gia tri ma chuyén mach cia dong co bét
dau xay ra tia ltra thi dong giéi han Ign can phai giam theo muc ting cia toc
d6. Do d6 ciing giam cong suét Pgn va momen My, tuong tng theo biéu thuc
Sau,

Mgr =M, 2 Zim (2.2)
)
A - kha nang qué tai cua dong co;
- toe d0 goc cta dong co [rad/s]( @ > o gm)

Sy thay doi cac gia tri gidi han cho phép cua cong sudt, momen va

dong cua dong co dugc phan anh trén cac dac tinh van hanh (hinh 2.4)

A

M,P.1

ue Pl

Udm s
® dm U // k

v

0 Wdm 2mq¢

Hinh 2.4. Cdc dac tinh van hanh cua dong co may can

Tt céac dac tinh nay, ta th?iy;
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- Khi tbc do chua dat t6i toc do co ban (@ 4m) thi kha ning qua tai vé
momen va dong dién hau nhu khong phu thudc vao tdc do, con cong suat thi
tang ti 1¢ voi tdc do.

- Khi téc do vuot qua tdc d0 co ban thi kha nang qua tai phu thudc vao
tbc d6 (giam theo sy giam tir thong). Cac gia tri Mgn, Ighs Pgn déu giam tur
thong (tang tdc do)

Thuc té thuong str dung kha ning qua tai 4 =2,5 Vi @ < wgm VA 4 =
1,8+1,9 v6i » > 4, Khi cac gid tri lam viéc gi61 han cho phép vuot qué 15
+ 20% thi dong co can dugc cat mach boi cac thiét bi bao veé.

Do thi toc d6 cho mot 1an can c6 dang nhu hinh v& (hinh 2.5)

a)

Ncb ~

Ncb

Nn
nr

ot ; - -
| tz 1te | 17 t1 (t2 ta te it7 tiit2 its ta fts ite it7

My

Mt 222 7

~ i

V227 ‘

Hinh 2.5. Cac dang do thi téc do va momen ciia mdy cdn

Do thi téc d6 cho mot 1an can nhu sau:
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- O céc lan céan dau, phoi can con ng’fm. Khi céan, toc do dong co chua
tang t6i toc d0 co ban ngy, thi da hét phdi va phai tién hanh him. Do thi co
dang hinh tam giac(hinh 2.5a)

- O céc lan can sau, phoi can dai hon. Khi cén, tde do dong co dat téi ngy,
va may chay véi tbc do d6 mot thoi gian thi méi hét phoi. PO thi ¢6 dang hinh
thang(hinh 2.5b)

- O nhitng 1an can cudi, phoi can kha dai. Khi can, phai giam tir thong dé
tdc do dong co cao hon ng, . Luc nay, tri $6 gia tde va giam tdc can nhd hon
so v&i khi tir thong dinh muc nén do thi toc dd c6 dang hinh thang léch (hinh
2.5¢).

Lién qua téi dd thi toc do dong co 1a mot s6 van dé sau:

a) Toc do ngoam phdi: Khi tbc d6 ngoam thap, dong co s& bi phat nong
nhanh. Ngoai ra toc d6 can trung binh giam va lam giam niang suat may. Khi
tdc d6 ngoam lén, dong co sé chiu xung luc 16n va hé s6 ma sat lac ngoam
giam. Tc d6 ngoam 10n s& 1am tang dugc tde do trung binh 1én.

b) Toc dé ra phéi: Vi la can thuan nghich nén toc do ra phdi lién quan toi
thoi gian phdi can ra khoi hop can va quay tré vé hop can dé can tiép, nghia 1a
lién quan t6i ning sudt may. Lan ra phoi cta 1an can cudi cung thudng co toc
d6 16n vi phoi khong can quay lai hop can nira.

2.2. TRANG BI PIEN PIEN TU DAY CHUYEN CONG NGHE CAN
THEP TAM NHA MAY CAN THEP

2.2.1. H¢ thong cung cap dién cho diy chuyén nha may

Hé thdng cung cép dién cho nha may can thép tdm duoc chia lam 2
duong. Nha may nhan ludi 22 (kV) tir hé thong dién ludi qubc gia cap. Ludi
22 (kV) nay s& dugc ha xudng 2 cip dién ap khac nhau dé cap dién cho hé
théng can chinh va cic hé thong phu khac.

Cép dién ap 22 (kV) duoc dua dan siu vao nha xudng bang cap ngam

vao nha dién A 1a nha dién trung tam, tai day dién 4p s€ dugc ha Xuéng lam
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hai cdp chia ra lam 2 16 chinh d6 14 16 3.3 (kV) va 6.6 (kV) phén chia vé cac
nha dién B, C, D trong do:
Nha A: Cung cap dién ngudn toan bo nha may.
Nha B: Cung cép dién va chiu trach nhiém diéu khién cho céc thiét bi &
khu vuc HOT LINE.
Nha C: Cung cé\p dién va chiéu trach nhiém diéu khién khu vuc
SHEAR LINE.
Nha D: Cung cip dién cho 16 nung.
Lo 6.6 (kV) s& duoc ha xudéng muc dién ap 750 (V) boi may bién ap
MBA
22 (kV)/ 6.6 (kV) dén MBA 6.6 (kV) / 0.75 (kV): cip nguon dong luc
cho hai gia can chinh 2HI & 4HI. Con lai ha xudng dién ap 380 (V), 220(V),
hay 440(V) dung cho cac may cit tai khu vuc cét va cac dong co phu tro cho
gia can cling cac ban con lidn va cac thiét bi ddn hudng ciing nhu vit nén.
L6 3.3(kV) s& dugc ha xudng cac muirc khac nhau nhu 380 (V), 440 (V),
220 (V), cung cap ngudn dong luc va ngudn diéu khién cho thiét bi khac.
H¢ théng dién diéu khién
Hé thong dién diéu khién trong nha may can thép tdm c6 nhiéu loai
thiét bi dong co, PLC véi cac hé thdng diéu khién ctia nhiéu hing khac nhau:
- KLOCKNER — MOELLER: biéu khién cac dong co DC phan can
chinh va cac ban con lan phan shear line.
- Bién tan cua hang Toshiba: diéu khién cac dong co AC ban con lan, h¢
théng dan hudng va hé thong vit nén.
- Fushing: Lap rap toan bd nha may va cac thiét bi khac.
Diéu khién trong nha may can tdm duoc chia lam 3 khu vuc:
- Khu vuc lo
- Khu vuc Hot line: Can thé 2HI — Céan tinh 4HI — La ndng — San ngudi.
- Khu vuc Shear line: Cit dau — La nguoi —C4t canh — Cit thanh phém.

Nha may duoc 1ap trinh diéu khién ban ty dong
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Nha may can thép TAm c6 thé chia ra 1am 3 cong doan sau:
- Qua trinh nung phoi trong 16 nhiét
- Quaé trinh can phoi
- Qua trinh xr 1y thanh pham

2.2.2.So d0 cau triic diy chuyén cong nghé

A 4

Lo nung B C1
c2
A\ 4
Ban van
chuyén tur tinh Gia can thé
A W,V c
May cit thanh
pham F
A\ 4
A U
Gia can tinh
May cit canh p
1 T1,2
L
\ 4
May 1a nguoi
7y o May la nong
o)
May cat dau
A P
Sanngudi |
R Q

Hinh 2.6. So' d6 cdu triic ddy chuyén cdn
Giai thich so d6:

1/ L0 nung phaoi.
Lo nung ciia nha may c6 cong suat 50t/h, 16 dugc thiét ké theo kiéu day
thuy luc, 16 ¢6 16 mo d6t va chia thanh 3 ving:

+ Vung hoi nhiét 900°C
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+VUng nung 1100°C
+ Vung dong nhiét 1200°C

Lo nap phdi theo kiéu xich tai, chuyén téi dudng con lan, ¢o cit chin so
dau dé cac phoi déu nhau méi dua vao 10 bang may day thuy luc 1 xi lanh c6
cong suat 68 tan voi van toc ddy phoi 1a 2,5m/s, phoi ra khéi 16 véi hé thong
tdng phoi v6i can tong chuyén dong tinh tién va duoc 1am mat bang nudc.

Lo nung chira t6i da 20 phai.

Céc co cau dua phoi va 10 nung phoi, ddy phdi ra khoi 1o duoc didu
khién bang PLC.

Lo d6t dung nhién lidu la loai ddu DO dugc chira trong 2 téc chira
ngoai khu vuc 10 nung, dau va khi dugc sdy kho trude khi vao mo dét.

Khu vuc 10 nung duge diéu khién théng qua ban diéu khién dit ¢ cac
khu vuc thich hop. Phéi véi trong lugng 4 tan s& dugce nung véi khoang thoi
gian 4 phut s& dugc may day phoi ra dé thyuc hién cong viéc can.

2/ Gi& céan tho.

Phoi trude khi dén gia can tho 13 nhing phoi dat tiéu chuan tét va qua
hé thong danh gi, con nhitng phoi khong dat tiéu chuan thi duoc loai thong
qua mot hé thong loai phoi phé bang cach dung mot thanh gat duoc diéu
khién bang mot pistong thity khi. Sau khi lam sach bé mit phoi dugc dua vao
gid can tho thuc hién cong doan can thd. Gid can tho gém 2 truc can viéc
truyén dong duogc thuc hién béng dong co dién mat chiéu kich tir doc 1ap.

+ Cong suit dinh mirc cua dong co la: 2500kW.
+ Dién ap dinh murc: U,= 750V.

U= 440V.
+ Dong dién dinh muec: I, = 2900A.
I« = 2000A.

+ Tdc do dinh muac: V=0-50 100rpm.
3/ Gia can tinh.
Sau khi ra khoi gia can tho phoi dugc dua dén gia can tinh gia can tinh gom 4
truc can va viéc truyén dong cling dung dong co dién mot chiéu kich tir doc

~

1ap.
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+ Cong suat dinh mirc cua dong co 1a: S5000KW.
+ Di¢n ap dinh mirc: U,= 750V.

U= 440V.
+ Dong dién dinh muec: I, = 2900A.
I« = 2000A.

+ Tdc d6 dinh mure: V =0 — 50 — 100 rpm.
4/ May la nong.
Pong co truyén dong cho may 13 nong 1a dong co dién mot chiéu kich tir doc
1ap ¢6 5 truc can.
Thong s6 chinh ciia dong co:
+ Cong suat dinh mirc cua dong co 1a: 150kW.
+ Di¢n ap dinh murc: U,= 440V.

U= 220V.
+ Dong dién dinh muc: I, = 225A.
I« = 25A.

+ Téc d6 dinh mac: V= 150 rpm.
5/ San ngugi.
Pong co truyén dong cho san ngudi 1a dong co dién xoay chiéu c6 céng xuit
67KW. C6 2 san dan dong mdi san co thé chua toi da 20 tAm.
6/ May cadt dau.
Cit bang thuy luc voi ap luc cit 1a
7/ May la ngugi.
Pong co truyén dong cho may 1 ngudi 13 dong co dién mot chiéu kich tir doc
1ap c6 7 truc can.
Thong s6 chinh ciia dong co:
+ Cong suat dinh mirc cua dong co la: 260kW.
+ DPién ap dinh muc: U,= 440V.

U= 220V.
+ Dong dién dinh mtc: I, = 225A.
I« = 25A.

+ Tdc d6 dinh mre: V= 150 rpm.

20



8/ May cdt canh.
bong co truyén dong cho may cit canh 1a dong co dién mot chiéu kich tir doc
1ap.
Thong s6 chinh cia dong co:
+ Cong suat dinh mic ciia dong co 1a: 75kW.
+ DPién ap dinh muc: U,= 440V.
U= 220V.
+ Dong dién dinh muc: I, = 225A.
I = 25A.
+ Téc d6 dinh mac: V= 150 rpm.

9/ May cdt vun.
Pong co truyén dong cho may cat vun 1a dong co dién mot chiéu kich tir doc
1ap.
Thong s6 chinh ciia dong co:
+ Cong suat dinh mirc cua dong co la: 55kW.
+ DPién ap dinh muc: U,= 440V.
U= 220V.
+ Dong dién dinh muc: I, = 225A.
I = 25A.
+ Téc d6 dinh mae: V= 150 rpm.
10/ May cat thanh pham.
Pong co truyén dong cho mdy cit thanh pham 1a dong co dién mot chiéu
kich tir doc 1ap.
Thong s6 chinh ciia dong co:
+ Cong suat dinh mirc ciia dong co 1a: 45kW.
+ DPién ap dinh muc: U,= 440V.

U= 220V.
+ Dong dién dinh muc: I, = 225A.
It = 25A.
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+ Téc d6 dinh mue: V= 150 rpm.
Hé théng banconlan B, C1,C2,E, F, K, L,O,P,Q,R, S, T1, T2, U, W, V,
dung dé dan phoi va gia can. Pong co truyén dong cho hé thdng ban con lin
1a dong co xoay chiéu.

+ Cong suét dinh mirc ctia dong co 1a: 30kW.

+ DPién ap dinh muc: U,= 440V.

+ Dong dién dinh muec: I, = 50A.

+ Tdc do dinh mac: V=100 rpm.
2.2.3. Nguyén ly lam viéc
1/ Qua trinh nung phoi trong lo nhiét

Phoi cta thép tam sau khi duoc duc ra tir nha may luyén phoi sé& duoc

dua dén khoang phdi ciia nha may can thép Tam. Tai day phoi sé dugc cat
theo kich thudc cta cac loai san pham. Con lan nap phdi s& dua phoi dén cir
chin trudéc may day phoi thuy luc va s& duge dy vao 10 theo yéu cau cong

nghé.

v

—

h a
Hinh 2.7. Kich thudc phoi can

Kich thudc phoi trude khi dua vao 10 nung: h =100 — 250 (mm)

a = 1550 (mm)

b= 1123 - 1372 (mm)
Kich thude phoi sau khi ra khéi 10 nung: h =9 —40 (mm)

a =6096 (mm)

b = 1524 (mm)
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Khi phoi dat dén nhiét d6 1150°C — 1200°C s& dugc may téng phoi day
ra ban con lin ra phoi B, két thuc qua trinh nung phéi, bat dau budc vao qua
trinh can phoi.

2/ Qua trinh can phoi:

Phéi s& duoc day vao ban con lan B, néu phoi khong t6t hodc qua trinh
can c6 10i phoi s& dugc dua dén ban con 1an loai phoi A1, phoi duoc dé nguoi
va mang di xu ly lai.

Tt ban con lin B phoi s& dugc din vao hop danh xi dé lam xi bang
nude co ap suit cao 120 kg/cm®.

Phoi dugce 1am sach s& dua vao ban con lin can C2, C2 sé& két hop véi
hé théng din hudng trude gia can thé 2HI dinh hudng cho phoi vao chinh
giita gia can tho 2 truc dé thyuc hién can thé 1. Sau mdi 1an can khoang cach
giita 2 tryc can thu nho dan lai bang hé théng vit nén. Tai gid can tho sé& thuc
hién can dao chiéu va c6 xoay phoi dé nham muc dich can pha bé ngang va bé
doc. Viéc dao chiéu sé dugc thuc hién thong qua gia can thd 2HI va h¢ théng
ban con lan trudc va sau gia can tho. S6 1an can dao chiéu két hop véi can doc
va can ngang tai gia can thd duoc xac dinh bang cong nghé.

Khi thyc hién can thdé dugc xong, phoi s€ dugc chuyén dén hé théng
can tinh 4 tryc 4HI . Phoi duoc dua vao gia can bang hé thong din hudng va
khoang céch giira cac truc can dugc thay doi nhd hé thdng vit nén. Tai gia can
tinh 4HI, phéi thép ciing duoc dao chiéu va xoay phéi gidng nhu bén can tho.
S6 1an dao chiéu két hop véi can doc va can ngang tai gia can tinh dugc xac
dinh bang cong nghé. Phoi sau khi dat dén do day, chiéu rong, chiéu dai hop
ly s& dugc dua sang giai doan xir 1y thanh pham.

3/ Qud trinh xir 1y thanh phdm

Sau khi ra khoi hé thong can tinh phéi xtr Iy bang hé thong danh gi rdi
moi duge dua dén may 1a néng. Phoi dugc 1am phang thong qua hé théng ban
con lin K,L cung v6i may 1a néng. Hé théng 1a néng hoat dong co dao chiéu,

thong thudng tir 3 dén 5 1an ty theo timg loai cong nghé va san pham.
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Tam sau khi dat dén d6 phang can thiét s& dugc lam ngudi thong qua hé
théng san ngudi bao gém hé théng ban con lan vao/ra san ngudi O, P, Q, R va
hé thong Xich truyén CHI, CH2. Viéc sir dung san ngudi 1 hay 2 va tam luu
trén san ngudi 1au hay nhanh tiy thudc vao timg loai san pham.

Sau khi tim duoc 1am ngudi sé& duoc van chuyén ra cong doan gia
cong cat kim loai. Tai ddy may cit dau s& cit dau cua tAm. Tam thép tiép tuc
la ngudi dé tao d6 bong va do ph:fmg cho tAm.

Thong qua hé théng ban con 1anT1, T2 phoi thép s& dugc dua dén hé
théng cat canh: day tiép, chan thép, kep tam, din hudng may cat canh, may
cit vun 2 mép tdm cit xir Iy 2 canh cta phoi sao cho dat do rong tiéu chuan.

Pé c6 dugc san pham thép tam theo tiéu chudn ta s& thuc hién cit phoi
lan cubi cung d6 1a cat thanh pham nham muc dich tao kich thudc chiéu dai
cho san pham.

San pham thép tdm thong qua hé thong ban con lan V, W va hé thong

ban van chuyén tu tinh s€ ra san dong goi va dugce dua vao kho.
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Chuong 3.
HE TRUYEN PONG PIEN GIA CAN THO
3.1. TRUYEN PONG PIEN GIA CAN THO

Dudi day 1a gia can thé cua nha mdy can thép Ctiru Long.

Hinh 3.1. Gia can tho

Pong co truyén dong cho gid can tho 1a dong co dién mot chiéu

(2000KW, DC 750V, 2900A, 0-40-100 rpm) , truyén dong cho 2 truc can.

i

Hinh 3.2. Péng co truyén dong co cho gid

Hé truyén dong cho gia can tho 1a hé truyén dong thyristor — dong co
(T-D). Hé truyén dong T — D 1a hé truyén dong dong co dién mot chiéu kich
tur doc lap, diéu chinh tc do dong co béng cach thay doi dién ap dat vao phén

g hodc thay doi dién ap dit vao phan cam cua dong co thong qua cac bo
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bién ddi chinh luu dung thyristor. Hé c6 thé thay ddi téc do va dao chiéu quay
cua dong co.
Déng co dwge diéu chinh téc dé qua 2 vimg (Tr290 [ 3]):

- Vung dudi téc do co ban: nho thay ddi dién ap dit vao phan tmg dong
co qua bo chinh luu ba pha c6 diéu khién (khi quay thuan ) hodc (khi quay
nguoc). Dién ap thay doi luén nho hon gia tri dinh mic Uy, con tir thong 1a
gia tri dinh mtrc.

- Vung trén tbc d6 co ban: nhd thay ddi dong kich tir (tc 1a thay tur
thong ) xudng dudi gia tri dinh mirc qua bd chinh luu c6 diéu khién.

bé ddo chiéu dong co c6 2 nguyén tic sau (Tr128 [ 2]):

- Gift nguyén chiéu dong dién phan tmg va dao chiéu dong kich tir dong
CO.

- Giir nguyén chiéu dong kich tir va dao chiéu dong dién phan tmg dong
CO.

Hé théng T — P c¢6 kha ning diéu chinh tron (¢ ~ 1) v6i pham vi diéu
chinh rong ( D ~ 10* + 10°). Hé c6 dd tin cdy cao, quan tinh nho, hiéu suat
16n, khong gy on.

Nhung lai ¢6 nhuoc diém 1a tri s6 cos ¢ thép, nhat 13 khi diéu chinh su.
Dong dién chinh Iuu c6 bién do dap mach cao, gay ra ton hao phu trong dong

co va co the lam xau dang dién ap nguon.

1/ So' d6 mach dong lwc dong co can thé

Pong co PCM duge cap dién tir b bién d6i Thyristor c¢6 dao chiéu
TPY3, con mach kich tir MF dugc cdp dién tir bd bién d6i Thyristor khong
d4o chiéu HRC.

Pong co can thd duoc diéu chinh téc do ¢ ving dudi téc dd co ban nho
thay d6i dién ap dit vao phan tng ciia dong co qua bd chinh luu. Dién ap thay

d6i ludén nhé hon gia tri dinh mtrc Uy, con tir thong 1a tir thong dinh muc ¢, .
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Hinh 3.3. So d6 mach dong luc dong co can tho

Chirc ning cic phan tir trong mach dién
Mach dién phén ung.

- DS: Cau dao dung dé dong dién cho mach phan tng.

- HF: Cau chi bao vé ngin mach phan tng.

- TPY3: Bo bién doi c6 dao chiéu cip ngudn diéu chinh khoi dong, dao
chiéu, va diéu chinh téc d6 dong co DCM (BBP1, BBD2).

- HCB: May cat nhanh dung dé dong, cat mach dién khi qua dong phu tai
va ca khi c6 dong ngan mach.

- DCL: Cudn khang dién dung dé han ché dong ngin mach ddng thoi duy
tri mot tri s6 dién 4p & murc nhat dinh khi c6 sy ¢d ngan mach phan tmg. Khi
cudn khang méc ndi tiép phia dién 4p mot chiéu dé san phang dong dién mot
chiéu va bao vé chong song sét trén duong day 1 chiéu.

- DCM: May cit cham dung dé dong dién trd ham cho phan tmg.

- DBR: bién tré him dung dé giai phong niang luong dién khi dimg

hodc gip su cd cta dong co tich liy trong qua trinh hoat dong.
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Mach kich tir ctia dong co.

- NFB: Cau chi bao vé ngin mach kich tur.

MS: Cau dao dong dién cho mach kich tur.

- HRC: Bb bién ddi Thyristor khong déo chiéu dung dé cip ngudn va
diéu chinh phan kich tir cia dong co.

- MF: Cudn khang dién dung dé han ché dong ngin mach dong thoi duy
tri mot tri sé dién 4p & mirc nhat dinh khi ¢ su ¢d ngin mach phan kich tr.

- TG: Méy phat téc dung dé do tdc do thuc ctiia dong co gui tin hiéu phan
s do.

- A, V,n:Lacac déng hd do dong dién, dién ap, tdc do trong mach dién.
Nguyén ly hoat dong:

Pau tién ta dong cac thiét bj phu tro cho gid can nhu dau bdi tron, nude
lam mat, quat lam mat dong co va cac tay trang diéu khién dong co dang & vi
tri 0. Dong thoi kiém tra dién tré cach dién cia déng co co dat gia tri yéu cu
(R>0.4MaQ ).

Pit téc d6 va chiéu quay cta dong co 1a tay trang diéu khién trén ban
diéu khién OD2. Tin hiéu toc d¢ dit Uy duge dat t6i dau vao cua bd dicu
chinh dién ap phan tmg ctia TPY3. Tin hiéu tir bd TPY3 dit téi cac khdi diéu
khién xung tiy theo chiéu quay ctia dong co dé diéu khién mé Thyristor.
Pong thoi tin hiéu tir TPY3 dua t6i bd bién d6i HRC dé thay d6i goc mo
Thyristor qua khéi xung.

Phén g ctia dong co dugc cap nguon tir bo bién d6i BBD1 va BBP2
tiy theo chiéu quay, con kich tir dong co dugc cip ngudn tir BBD3. Khi tay
trang diéu khién dé dat toc do dong co va chiéu quay dong co. Nhip ting toc
do dugc xac dinh bdi viée dat gia tdc bién tin hiéu vao nhay bac tur tay trang
diéu khién thanh tin hiéu thay doi tuyén tinh phu hop yéu cau ting tdc toi toe

do dat cho dong co.
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Trong mach gdm 2 mach vong phan hdi: mach vong phan hdi dong
dién va mach vong phan hoi toc do, va méic nbi tiép mach diéu chinh téc d6 1a
dong dién. Dua theo nguyén tic hoat dong nhu sau ( Tr136 [ 4 ]):

Hé théng hoat dong nhu sau: Thyristor cua bo bién d6i 2 dugc hé
théng diéu khién 4 m¢ . Hé théng 4 duoc cip dién tir bo khuyéch dai-diéu
chinh 9 trén co s& khuyéch dai hiéu dién ap cho trudc cua bo khuyéch dai-
diéu chinh 6 va dién ap do duogc tir cam bién dong 10. Tin hiéu ra ctia bd diéu
tdc Ug, dong thoi 14 tin hiéu cho trude cua bo diéu chinh dong dién. Vi trong
tinh chat cua diéu khién bo (6) c6 gidi han tin hiéu ra, do d6 no6 c6 thé gidi
han dong phan tng.

Trong qué trinh khai dong, sau khi dong dién ap cho trude, khuyéch
dai 6 dat duoc diéu khién hoan toan rat nhanh va dat gi tri Upa , Vi tin hiéu
phan hoi 4am téc d6 luc dau bang khong, sau do ting cung véi toe do tang. O
pha nay cua qua trinh khai dong, bo diéu chinh dong 9 giir cho dong stato ¢
gia tri khong ddi khi n6 diéu khién dé thay ddi goc md cua hé théng 4 khi tdc

do dong co tang.

6 9 4

+ _AUn|> +_ > kk 2

I

FT

Hinh. 3.4: So d6 hé thong TPD ti-ri-sto mdc ndi tiép khdu phdan héi toc
do va dong dién. 6-khuyech dai diéu chinh phan hoi toc do co dat gioi
han dién ap ra, AUn-tin hiéu dién ap sai so diéu chinh toc do

Qua phan tich thuc té nguoi ta thay rang:
-Hé théng c6 phan tir phi tuyén hoat dong kém hon hé théng méac song

song
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-V6i nhimg hé don gian, c6 sé luong khau quén tinh & kénh chinh
nho hon 2 thi hé song song va ndi tiép cé tinh chat nhu nhau

-Khi hé thdng phirc tap c6 nhiéu khau quan tinh & kénh chinh thi hé
thng ndi tiép tot hon.

Vi hé théng c6 gidi han dong dién thi ta co thé khoi dong toi uu voi
thoi gian cho trude, va khong vuot qua gia tri dong dién va mé men cho
trude.

Qud trinh déo chiéu quay cia gid can.

Khi nguoi van hanh van hanh tay trang diéu khién trén ban diéu khién
OD2 tir phai sang trai tic 1a dong co dang quay thuén s& dao chiéu quay
nguoc. Gia sit BDT1 dang 1am viéc & ché do nghich luu véi goc diéu khién
a, < 712 con BPT2 khéa. Pong co P duoc cip dién quay thuan. Khi co 1énh
dao chiéu, gbc m& o, tang 1én hon z/2, dong dién phan tng giam dan vé 0.
Khi cam bién dong dién phat tin hiéu, dé cit xung diéu khién dwa vao BDTI
va BPT1 khoa lai. Sau d6, cho tin hiéu cap xung dé xung diéu khién tir may
phat xung téi BPT2. Goc mé «, < z/2 véi gia tri twong Gng, dién ap phan
g ctia dong co dao dau va dong co quay nguoc

Qua trinh ham dong co.

Khi c6 tin hiéu ding tir ban diéu khién dong co hoic khi xay ra su cb
hay qué trinh ddo chiéu dong co, thi may cit nhanh HCB nha ra, toan bd phan
g cta dong co cat ra khoi ludi dién dong thoi may cat cham dong lai mach
dién trd him bat dau 1am viéc. Qua trinh ham dong ning xay ra 1a do ning
luong chu yéu dugc tao ra do dong ning ciia dong co tich litly dugc trong qua

trinh hoat dong.

Trong hé thong mach dién c6 cac bao vé nhu bao vé qua dong, qua

nhiét, ngan mach, qua ap.
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2/ So d6 mach dién diéu khién toc dé dong co.

U1vi w1
[ 1 4 7 Jon
- T1s : a 1' TI3 . PV
, 4027 A 5 sl r. 680380 | | |
§ DR e " BLG] J[SIP "STR
) JQis ¢d J Jami i S el
A3 F 0V WU VW] & Al = |
e N 4 sl 1zlS > [2e : :
| ¢ = |~ 3 N=0 L
! ) 1 - ]
M| M A I N A
FAN FAN— my MRl | 2! | = : ' ' AY =
z: == — | 2|l e MTY POCY| '
M | | Sl 1 S S L S| I ‘ .
ksl < S PLE | 71T =
S Qg | ! Sl S>> I S
PLC HCB DMC DBR 11T alxlss  |SPEED -
L1 o . ~ a1 SIGNAIL
] ot | [ i 10V 100rpm
K | - PLC — T R
| S s | —
' Ll 5 = REV.0.FWD
{— DM L —— -——[—3 716G PLe
‘ 1000pm 60V
L 100pm 43V

Hinh 3.5. So dé diéu khién téc dé déng co.

Gi6i thiéu chirc ning cac phan tir trong mach dién.

Q13, Q13.1, Q15, la c4c contactor dung dé cap ngudn diéu khién cho
bd diéu khién phan tng ctia dong co va ngudn cho quat 1am mat bo thyristor.

T13 1a bién ap ba pha 680/380V cap ngudn cho mach diéu khién.

T15 1a bién 4p 2 pha 680/220V cap ngudn cho quat 1am mat.

BLG latiép diém cua role cho phép bo diéu khién tu diéu chinh

STR 1a tiép diém cua role dé diéu khién chay hay dimg bd diéu khién
TPY3.

SIP la tiép diém cta role cho phép bd diéu khién diéu chinh chirc ning
RAMP.

So d6 chan tin hi€u cua bd di€u khién:
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Cac chan U, V, W 1a cac dau vao cép nguén dong luc cho bd chinh
luu Thyristor.

Céc chan 1U, 1V, 1W, 3U 1a cac chan dau vao cép nguén cho bo diéu
khién, va cho quat lam mat.

Cac chan 21, 27, 26 1a cac chan dau vao diéu khién tin hiéu BLG, SIP,
STR lay tir du ra ciia PLC.

Céc chan 83, 84 1a cac chan dau vao bao dit cau chi ctia b Thyristor.

Céc chan 62, 61 1a cac chan tin hiéu dau ra sd caa bd diéu khién bao
qua nhiét b Thyristor dua vao PLC.

Céc chan 0V, 431 la cac chan tin hiéu ra tuong tu dua té1 déng ho hién
thi dong dién phan tng dong co.

Céc chan 8, 28 1a cac chan tin hi¢u ra twong tu dua td1 PLC diéu khién
tbc dd quay ctia dong co khi dang quay thuan hay nguoc.

Céac chan 33, 34, 11, 14, 12 1 céc tin hiéu ra téc dd dang sb cac tin hiéu
nay 1a dau vao vao PLC.

Cac chan 228, 0V la cac chan tin hi¢u vao tuong tuy dua vao bd phat

Céc chan A1, A2 1a 2 chan cdp ngudn diéu khién dong co.

TG 1a may phat toc (thuc chat 1a may may phat mot chiéu tin hiéu ra
ctia may phat toc 13 tin hiéu dién 4p mot chiéu (tin hiéu twong tu).

Nguyén ly hoat dong:

Pau tién dong CTT Q13 dé cap ngudn cho bién ap T13 va T15 sau do
dong CTT Q15 cap ngudn cho quat 1am mat . Tiép theo dong CTT Q13.1 cip
nguon cho bo diéu khién. Sau d6 cho chay bo diéu khién do STR dong lai.

Trong mach di¢n c6 mach vong phan hoi tdc do, tbe do thuc cua dong
co duge do bang mdy phat tdc tin hiéu dién 4p tir may phat téc dugc dua vao
b6 diéu khién va bd diéu khién sé& so sanh voi tin hiéu dién ap dat cia bd diéu
khién khi c6 sai 1éch bo diéu khién s& xtr 1y va xuét tin hiéu diéu khién téc do

cho dong co. Dai dién ap ra ctia may phat téc 1a (0+45V DC) va toc do tuong
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g cua dong co 1a (0+ 100rpm) , ( Néu toc d6 thuc cua dong co 1a 40rpm thi
dién ap ra cia bo phat toc 1a 18V).

DPong co truyén dong cho gia can tho s& bat dau quay khi d6 may phat
tdc s& dua tin hiéu do tdc do cua truc dong co dua vé bo diéu khién. Bo diéu
khién s& xtr 1y tin hiéu dé diéu chinh géc mé cua cac Thyristor (voi ché do
quay thuan) dé ting dan dién ap dit vao phan ung cua dong co. Qua trinh s&
dién ra cho dén khi tbc d6 ctia dong co bang véi toc do dat thi bo diéu khién
s& khong thay doi goc mé ctia cac Thyristor nita.

Véi 1y do nao d6 ma téc do cua dong co tang thi tin hiéu phan hoi tir
may phat tdc s& gt t6i bo diéu khién. Khi d6 bo diéu khién s& ting goc mo
ctia Thyristor 1én 1am cho dién ap sau chinh luu cip vao phan tng cia dong
co giam xudng vi thé toc d6 dong co giam xudng dén gia tri dit thi qua trinh
diéu chinh tdc do duoc durng lai con qua trinh tang tdc do khi toc do dong co
bi giam s€ tuong tu nhu khi khéi dong
3/ So d6 bé diéu khién kich tir dong co.

AC SV

B N m2 J’ﬂx'\u- 1mm

] I OvP
CROW -BAR

Hinh 3.6. So do bé dieu khién kich tir
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Cac chan U, V, W 1a cac chan cip ngudn dong luc bd chinh lwu cua mach
kich tir dong co.

Chén 3U 14 chan cap ngudn cho quat lam mat bd diéu khién kich tir

Céac chan 1U, 1V, 1W 1a cac chan cip ngudn cho bo bién dbi ngudn
xoay chiéu thanh ngudn mot chéu.

Chan SIP 14 chan tiép diém cua role cho phép bo diéu khién diéu chinh
chtrc naing RAMP.

BLGF. 1 tiép diém cua role cho phép bo diéu khién ty diéu chinh

Chén 61, 62 1a cac chan tin hiéu du ra sé ctia bo diéu khién bao qua
nhiét bd Thyristor dua vao PLC.

Chan C, D la cac chan d4u vao mach kich tir ctia dong co.

DC CT la bién dong dung dé do ludng dong dién mach kich tir bién
dong nay cé dong dién phia thir cap SA.

Chan 35, 36 14 chan tin hiéu ra s6 dung dé bao 161 mach kich tu.

Chan 51, 52 1a cac chén tin hiéu ra sb, dung dé canh bao 16i mach kich
tir.
4/ So do tin hiéu diéu khién b bién doi.
Nguén cap 24V DC cip cho cac cudn hut role mot chiéu
Céc tin hiéu ra tir role 1a dau vao ctia PLC dé dua ra tin hiéu dén bao dong co
da san sang hoat dong hay chua.
AX1: Béo trang thai san sang hoat dong cta bod bién d6i phﬁn ung TPY3.
Néu G21 = 1 thi bo bién ddi chita sin sang (do cac diéu kién vao ciia bd bién
d6i chwa c6 nhu quat 1am mat nhu cau chi bi dut hay thyristor chwa co quat
lam mat). Khi G21 = 0 thi AX1 =0 b bién d6i di san sang.
AX2 Béo nhiét do 1am viéc cta bo bién doi phan ung. Néu B76 = 1 hoic
B76.1 =1 thi AX2 =0 b bién d6i qua nhiét do mat quat 1am mat bo bién doi.
Khi B76 =1 va B76.1 = 1 thi AX2 = 1 b6 bién d6i khong quéa nhiét .
AX3: Bao ngudn cap cho quat lam mat bo bién d6i Néu Q15 =1 thi AX3 =1

quat d duoc cip ngudn. Khi Q15 = 0 thi AX3 = 0 quat chwa duoc cip ngudn.
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AX4: Bao cau chi mach dong luc. Néu G21 = 1 ciu chi mach dong luc da bi
dut AX4 =0 bd bién d6i bao 16i. Khi G21 = 0 thi AX4 =1 ciu chi mach dong
luc hoat dong binh thudng nén bd bién dbi hoat dong.

AXS5: Bao tinh trang nhiét d6 b bién dbi kich tir. Néu G31 = 1 thi AX5 =0
bd bién d6i qua nhiét do mat quat 1am mat. Khi G31 = 0 thi AX5 =1 b bién
d6i hoat dong binh thuong.

AXG6 bao mét kich tir.

AX7 b&o qué nhiét bo Thyristor . Néu G21 = 1 mat quat lam mat thyristor thi
AX7 =1 Thyristor b1 qua nhi¢t. G21 = 0 quat lam mat dang hoat dong. Bo
Thyristor khong bi qua nhiét.

AXS8 béo trang thai lam viéc ctua bod bién d6i mach kich tir HRC.

G31 =1 thi AX8 = 1 b6 bién chua sin sang. G31 = 0 thi AX8 = 0 bd bién ddi

da san sang hoat dong.
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Hinh 3.7. So do tin hiéu diéu khién bé bién doi.
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BZ coi bao 151 khi ¢ su ¢d bo diéu khién kich tir dong co.
MC1 Béo nguén cap cho kich tir dong co.

RUN dén bao trang thai hoat dong kich tir.

MC1 quat lam mat dong co.

DB2, BD3 tin hiéu ngudn cip cho may cit kich tir va phan tmg cua dong co.

P24V
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Hinh 3.8. So d6 tin hiéu diéu khién bé bién doi.

5/ So d6 bé diéu khién dong dién phan vmg ciia dong co.
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Hinh 3.9. So d6 bé diéu khién dong dién phan imng
dong co
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Chirc ning cic phan tir trong mach dién.

TPY3 la ti diéu khién bo bién d6i Thyristor phan tmg cua dong co.

HCB ti diéu khién may cit nhanh.

DBR ta diéu khién dién tré ham cua dong co cén tho.

DSP ti dién diéu khién PLC cua gia can tho.

OD2 1a ban diéu khién chinh diéu khién dong co trén dai diéu khién
khu vuc can nong.

DCA 1a d6ng hd mot chiéu dung dé hién thi dong dién phan tmg cta
dong co gia can tho.

HCB, DMC 1a cac tiép diém chinh ciia may cat nhanh va may cat
cham.

DBR la dién tré ham.

TRD 14 cac bd chuyén d6i tin hiéu dong dién thanh dong dién hoic
dong dién thanh dién 4p. Ngoai ra con nhi€ém vu cach ly thiét bi dién. N guén
nudi cho bd TRD 1a ngudn AC 110V.

Nguyén ly hoat dong .

Khi déng co dang hoat dong bo TPY3 xuit ra tin hiéu dién 4p phan
ung cua dong co trong khoang tir ( - 10V + 0 + 10V ) twong tng vdi dong
dién trong khoang ( - 6400A + 0 = 6400A ) tuy theo chiéu quay cta dong co,
di vao bo chuyén doi dong dién 1mA/10mA di vao dong hd hién thi dong
trén OD2 va trén to HCB. Va tiép theo qua bd chuyén d6i dong dién thanh
dién ap (10mA/10V) chuyén tin hiéu dién ap vao hé thong PLC.

Gia su khi dong co dang quay thuan véi mic dién ap 8V thi dong dién
ra tuong tng 1a (6400A «8V) : 10V = 5120A tin hi¢u dong nay s¢ dugc dua

t6i bd TRD dau ra ciia bd chuyén doi duge dua vao dong hd hién thi. Tir dong
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hd hién thi dong dién lai dugc dua vao b chuyén d6i dong dién thanh dién ap
tin hiéu ra duogc chuyén té1 PLC.

6/ So do dién dp phan img
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Hinh 3.10. So' d6 dién dp phan ing

Chirc niing cic phan tir trong mach dién

DC V 1a dong ho hién thi dién ap phan tng .

TRANSOUCERS 14 bd chuyén doi dién 4p mot chiéu, tri s6 vao tir
750V DC chuyén dbi thanh tri s6 ra 10V DC.

KSF 1a bo chuyén d6i dién ap tin hiéu dién ap vao 101V DC va tin hiéu
rala 10V DC. C6 nhi¢m vu cach ly dién ap.

OP1 14 ban diéu khién cac thiét bj phu trg cho gia can thoé nhu bom dau
boi tron, dau thity luc quat 1am mat dong co, bom nudce 1am mét gdi truc dong
CO....

Nguyén ly hoat dong.

Dién ap phan tng cia dong co xuit ra 750V DC qua bd chuyén do6i

dién ap xuit ra dién ap 10V DC qua bo TRD dua vao dong ho hién thi dién
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ap trén ban OP1 va to HCB. Tin hiéu dién ap nay con duoc dua vao hé thong
PLC.

7/ So' do mach phan héi toc dg dong co gid cdn.
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Hinh 3.11. So dé6 phdn héi toc dé déng co

Khi déng co dang hoat dong va tuy theo chiéu quay, may phat téc do
tbc do thuc cua dong co trong khoang tir (0 + 100 rpm) va dua ra tin hiéu
dién 4p twong tng ( -45V + 0 = 45V) vao bd TPY3 bd nay sé& thyc hién diéu
chinh cung véi tin hiéu dat va dua ra toc do yéu cau. Tin hiéu toc do cta dong
co tir bd TPY3 duoc dua thang vao dong ho trén ban OD2 va ti HCB va
tiép tuc chuyén vao b chuyén d6i tin hiéu dién 4p dau vao bo chuyén doi 1a

45V DC va dau ra bo chuyén doi 1a 10V DC dua vao PLC tin hiéu vao PLC.

39



8/ Sor d6 diéu khién va hién thi toc do dai dong co.
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Hinh 3.12. So do diéu khién va hién thi téc dé dai.

Khi ¢6 tin hiéu yéu cau toc do tir tay trang diéu khién trén ban diéu
khién ti PLC dua vao bo chuyén d6i TRP (10V, 100rpm). Tin hiéu dién ap ra
cua bd chuyén doi duge dua t6i bo dicu khien TPY3 b dicu khién s& xuat ra
tin hiéu diéu khién tbc do dong co theo murc dién ap tuwong Gmg. Con téc do
dai thuc cua dong co qua bo chuyén d6i dua ra tin hiéu dén ap va dua vao
d6ng ho dé hién thi trén ban diéu khién chinh OD2.

Gia sir khi gat tay trang diéu khién sang phai dong co quay ngugc voi
cap toc do 1 (40rpm) thi dién ap twong Gng s& 1a [ 40rpm+(-10)V ]:100rpm =
-4V tin hiéu dién 4p nay s& duoc PLC chuyén vao bo chuyén dbi dién ap -4V
— -4V. Pau ra cta bod chuyén doi dién ap -4V dua vao bo TPY3 dé so sanh
vé6i tin hiéu tbe d6 thuc tir may phat tbc. BO TPY3 sé& diéu chinh dé dap tng

toc dg yéu cau.
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Dé hién thi téc d6 m.min (m/phat), tin hiéu toc d6 dit (10V/250m.min)
chuyén tin hiéu dién ap vao bo TRD va dau ra caa bod chuyén doi dién véi ti
1& chuyén doi 1a (10V/10V) s& duoc dua ra hién thi. Gia sir toc do dat 1a
200m.min thi dién ap twong Gng s€ 1a (200m.min = 10V) : 250m.min = 8V tin
hi¢u dién 4p nay s€ dua vao bo chuyén ddi va tin hiéu dién ap ra s€ dua tdoi
d6ng ho hién thi téc d6 1a 200m.min.

9/ So do bé diéu khién dong dién mach kich tir cua dong co.
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Hinh 3.13. So' do6 bé diéu khién dong dién mach
Kich tir cua dong co.

Trong mach kich tir ¢6 cac phin tir sau:
DC CT: bd bién dong mét chiéu.
SPY: Bo chuyén d6i ngudn tir AC 110V thanh DC 15V nudi cho bién dong.
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Tin hiéu dong ra tir bd bién dong dua t&1 bd chuyén d6i TRD vdi tri sb
chuyén d6i (ImA / 10mA), tin hiéu ra cta bd chuyén ddi s& duoc dua toi dong
hé hién thi dong mach kich tir trén ban diéu khién thiét bi phu OP1 va ti
HCB. Tin hiéu tir hai ddng hd hién thi s& dua t&i bd chuyén ddi va dua vao
PLC.

10/ Mach dién ap mach kich tu.

SR DBRIHCB | DRRI f e :
1F ‘ .Slv : |
IT N e —F |
D3 fR—p— s
2 V4
K : 7T
L Iind 0n4 ' !
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Hinh 3.14. Mach dién dap mach kich tu

Tin hiéu dién 4ap kich tir dugc dua thang vao dong ho hién thi trén ban
diéu khién thiét bi phu OP1 va ta HCB. Tin hiéu tir 2 dong hd duoc dua téi
dau vao cua bd chuyén ddi va tin hiéu ra cua bd chuyén ddi duoc dua vao

PLC.
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11/ So d6 mach dién bao vé nhiét dg cho déng co.

X1
ACTI0V |
Y1 | ‘
[ ‘ ‘ '
| B \
< PLC PLC PLC <
7 g £ 4 T 8§ 3 4| 7 8 s 4 - ‘\ < 4
[~ 6] SRR |f
| "? 16 ) 5 B
T | pwr | |12 | pwr [f]|| T3 [ PWR ]| | pwr L
J 2 12 3 42 - | 3
3 o T ¥
SET.73 ‘ SET.75 SET.7§ \ SET.73
[ " /
LLT] CLI] L] |
3 1| h ' {1°
2| iy {4 b b
I |L‘ ‘ ‘( (¢ L
lid HH Hrh H 144
lind int H RS i
|l » || P2 || »3 T »y 1T s
= I A~ - =1 %
peico pt 100 pt 100 pt10o pt 100
p =
E =
— PDI Pl B
S _.‘_ S = e
PP = —
=| 1
b :: g
P4 P2

Hinh 3.15. So' @6 mach dién bdo vé nhiét dé cho déng co.

Pt 100 1a nhiét di€n trd hay con goi 1a bd cam bién nhiét dién trd kim loai.

Nguyén 1y 1am viéc ctua Pt 100 1a: O 0°C dién trd cua cam bién A

100Q. Tin hiéu dau ra ciia Pt 100 1 dién trd twong Ung voi cac gia tri nhiét

d6. Nguoi ta dua vao 1 ngudn dong co gia tri khéng ddi ta thu duge tin hiéu

dién 4p ti 1€ vdi gid tri dién trd cua Pt 100 hay chinh 1a ti 1€ v&i gia tri nhiét

dd. Tin hi¢u nay dugc dua to1 dau vao cua PLC.

Néu nhiét d6 nho hon 75°C cam bién nhiét do s& khong hoat dong nén

dong co hoat dong binh thuong.
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Néu nhiét do 16n hon 75°C cam bién nhiét s& hoat dong va dua tin hi€u vao hé
thong PLC yéu cau ding dong co.

3.2. MO PHONG HE TRUYEN PONG CHO PONG CO CAN

3.2.1. Co so tong hop hé truyén dong cho dong co can thd

1/ Cdu triic co ban cuia hé théng truyén dong dién diéu chinh dong co dién
mét chiéu cap dién tir cdc bé bién doi (Tr 135 [41])

Hé thong truyén dong dién ti-ri-sto co ban dugc xay dung véi 2 vong
phan héi am: vong phan héi dong dién & trong va vong phan hdi diéu chinh
tbc 46 o ngoai (Hinh .3.1). Poi khi ngudi ta ciing dung thém vong phan hoi
s6. Hé thong diéu chinh tbc do c6 thém vong diéu chinh sb c6 toe do tac dong

nhanh (phan hdi tdc d6) va chinh xac (phan hdi sd).

Nguon %
6n dinh
Bién dp Nguon
Cip dién trung gian kich tur
diéu khién
PT
n* Dai lugng B phin B0 phat 3 DC kich tu
cho trude diéu chinh xung i doc lap -0
D,(f dong Do toc do
dién
|

Hinh 3.16: So dé chirc ndng truyén dong dién i ddng ti-ri-sto diéu chinh toc
do

Trong céac h¢ théng dung phan hoi toe do, co thé diéu chinh tée do

dong co ¢ vung tbc d6 16n hon toc d6 dinh muc.
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2/ M6 hinh toan may dién mét chieu (Tr 70 [4])
Pé xay dyng mé hinh may dién mot chiéu ta gia thiét may dién mot

chiéu c6 ciu tao binh thuong gém (hinh.3.17):

—t Y Y \_,
—> ias
-—

Hinh 3.17: So do mdy dién mét chiéu

-Mot cudn diy phan tng & r0-to
-Mot cudn day kich tir (¢ stato)

Trong thuc té ngudi ta con dung cudn bu va cudn khir dit vudng goc véi
truc cuc tu. St dung 2 cudn nay chu yéu nham cai thién dao chiéu nén ching
c6 anh huodng rat it toi tinh chat ctia may dién.

Pé viét phuong trinh may dién mot chiéu & hé truc gan vao stato (o, B)

ta phai tim moi lién hé cua 2 cudn day trén day vdi cac truc noi trén. Ta co:

[um}z R, + pL, 0 {Ioﬂ (3.1)
Yel | Z(po)L, R, +pL, L

[u] =[z][i] (3.2)
-Mpy =J(p%0)+D(PO)+PnLsriprior (3.3)

do théi quen nén cac ky hiéu & phuong trinh trén nhu sau:
U= -Ugs- dién ap kich tir

I= -los - dong kich tur
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U =Ug, - dién ap phan tng

Iy =ig, - dong phan tmg

L=Ls- hé s6 dién cam kich tir

L = L,- - hé s dién cam phan tng.

Ln=Ly- hé sb hd cam gitra cudn kich tir va cudn phﬁn ung. Tu

day c6 (cho may 2 cuc):

Ue | | Ry + PLy O]y

Hs i
~(pO)L, R +pL L

“Mpy =J(P?0)+D(PO)+L iy (3.5)

Tinh chdt déng ciia déng co kich tir déc ldp

Pong co kich tir doc 1ap o6 thé sir dung nhu may dién c6 tbe dd goc
quay khong dbi, hodc nhu dong co ¢ diéu chinh téc d6. Trong ca 2 truong
hop cudn kich tir dugc cap dién tir ngudn dién ap khong dbi, con cudn phan
tmg duogc cip dién tir ngudn ap riéng c6 diéu chinh dién ap. Phuong trinh may

dién bay gio c6 dang:

Ue | | Ry + PLy VAR

Bk O ¥
-(pO)L, R +pL |-"

-Mp = KriJ=(p0)+D(p6) (3.7)

Khi dién ap va dong kich tir khong doi thi phwong trinh (3.6) ¢6 dang:
It =Uke/ Rt
Véi dong co kich tir doc lap, co thé c6 mot s6 ham truyén. Trudc hét
hay bién doi Laplace (3.6) voi diéu kién ban dau zero, duoc:
RM,(p)d+ pT,)
U —
L (p) K.

PO = s e Ty

(3.8)

trong do:
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= (LJIR‘)Z ="|]<i§‘—lél hang sb thoi gian dién co. Mau sb cua (3.8) 1a
m " kt t

m

phuong trinh dic trung, con nghiém ciia nd xac dinh bang ham cudng btrc. Tir
s6 xac dinh bién d6 va pha cua thanh phan dap tng. Néu nghiém 1a mot sb
phuc thi su bién d6i 13 dao dong tit dan. Pién ap u va moémen can 1a cudng
burc doc lap, co thé x4c dinh doc lap vi h¢ théng la tuyén tinh nén thoa man
dinh luat xép chong. Ham truyén xac dinh bang cac ty s6 sau:

o(p) — 1 (3.9) va o(p) — . R @+ pT) (3.10)
u(p) K, pll+pT, L+ pT)] Mo(p) Kpll+ pT, L+ pT)]

Tt nhitng ham truyén d6 nhan duoc so d6 khéi nhu hinh 3.18.a hoic dang

quen thudc hinh 3.18.b

Up) 1 1
K: 1+pT m(1+pT )
t m '
[ r PO T 0 a)
—_— >
P
R: 1+pT:
_. h—)
Ki 1+pT m(1+pT ;)

Mo

u 1 i 1
—e Kt O —_— ——»
'f ’ R/(1+pT)) K[i: Jp b)
I K!I PO
|

Hinh 3.18: a) Ham tl:uyé‘n may dong co DC
b)So do khoi cua dong co

Pé chuyén thanh so do hinh 3.3b bién d6i phuong trinh trén nhu sau:
Vi itzu_(pe)Lmikt _u—-(po)K, 0= Ky, —m,
R +Lp R +Lp Jp

Pé giai cac phuong trinh mé ta trang thai dong cua dong co trén may

tinh s6 phai chuyén cac phuong trinh thanh dang sau:
K1=Jp?0+m
u = Ky (p0)+iRe+Lpi;
—m,

Hoic: p?0 = K‘ItT

pic = —%it YY) (3.11)

u
i} 3}
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trong nhiéu trudng hop nguoi ta bé qua Ly, luc nay phuong trinh (3.8)
va (3.9) c6 dang:

U(p) - RMa(P)

1 K,
PO(p) K, 1+pT

t m

Ham truyén bay gid c6 dang:

op) - 1 (3.12a)
u(p) K, p@+pT,)

va 9B - R (3.12b)
Mo(p) K{p@+ pT,)

Trong truong hop khoéng bé qua duoc hé sb cam tng phan ung,

nghiém cta phuong trinh dic trung c6 dang sb phirc lic bay gio can biéu dién
(3.12a) dudi dang sau:

o(p) _ K,
U(p)  p(p*+260,p +ap) o
Trong truong hop tong quat khi dong kich tir bién doi thi:

_u-o,L.i,
R+Lp
ukt
Re¢ + L P
Lmiktit —m,
Jp
Duya vao ham truyén ndy dung so dd khéi dong co mot chiéu nhu

hinh.3.19.

Ham truyén ciia dong co mét chiéu khi kich tir thay doi.

= It =

PO =y, =

Pong co mot chiéu khi kich tir thay doi 1a mot ddi twong phi tuyén, dé
nghién ctru nén phai tuyén tinh héa cac dic tinh mo ta may dién xung quanh
diém 6n dinh. Phuong trinh mémen c6 thé biéu dién nhu sau:

Me =Lmids =Me+Ame =L (1t Ali) (I Al =Lin (Il Al Lt AlAlyg)

trong d6 M, |y, I -cac dai lugng mo men, dong phan tng, dong kich tir tai
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U 1 I, me pO=0m

> » Ln 1/Jp >

Ri+pL,
E=(03m)LmIkt |
Lm
L
Ukt 1

>

Ry +Ly,

Hinh 3.19: So dé khéi téng thé ciia déng co mét chiéu

Pé thyc hién tong hop mach diéu chinh dong rd to, ngoai gia thiét 1a
dong dién lién tuc, con phai gia thiét thém:

a. Coi sdd e cua dong co 13 nhidu. C6 thé bd qua anh hudng cta sdd
nay 1én tinh dong ctia mach diéu chinh dong dién vi n6 sé& thay doi rat cham
so voi thot gian 6n dinh cua dong dién r6 to 1. Khi gia thiét Ty—o0 df‘mg
nghia vé1 vige dung dong co.

b. Khi T, >>T, (trong thuc té cac hé théng c6 cudn can ¢ mach katod
thoa mén gia thiét nay) bo bién ddi ti-ri-sto c6 thé thay thé bang khau quan

tinh bac 1 va nhan :

1
e~ "~ 3.13
1+ 5T, ( )
2 la tong cac hang s6 thoi gian nho c6 gia tri nhu sau:
Tui = TotTit Ty, 7, <<Te (3.14)

trong 46 : T, - thoi gian chét trung binh ctia bo bién doi, T; - hang sb
thoi gian cua hé théng do dong dién, T, -hing s6 thdi gian cta hé diéu khién
ti-ri-sto. B6 diéu chinh PI(KR;i, Tri), bd chinh luu dugc thay béng khau quan
tinh bac 1 ¢o thoi gian tré T va bd diéu chinh sdd (K, Te).
Ham truyén hé hé cta hé thong diéu chinh biéu dién boi cong thuc:

1+sT, 1 K, (3.15)

Go(s)=KGg;
o(8)=K sTo, 1457, 1+sT,
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Trong d6 K; =KK,, 1a h¢ sb khuyéch dai ctia h¢ théng khi hé mach diéu

chinh dong dién. Néu chon cac bo diéu chinh dong theo chi tiéu mé dun ta co:

-
Kgi = e Tri =T 3.16
Ri 2Ki7#i y TRi e ( )

Ta nhan duoc:
Go(s)=o—— - (3.17)

2s7,;(L+s7,) Y

Hi

Gia trj ham truyén hé kin (3.17) ¢ thé nhan gan dung nhu sau:

G.(s)=—— L

1+2s7, 1+sz,

(3.18)

O day T, 1a hang sb thoi gian twong duong cta hé kin. Trong cac hé
théng sir dung thuc té, T,i cO gia tri khoang Smgy, do d0 1, c6 gia tri khoang
10mgy. Nhu vay mach kin diéu chinh dong dién t6i uu hoa theo chi tiéu mo
dun dugc thay thé bang khau quéan tinh bac mot c6 hing sb thoi gian T, RTyi
3.2.2. Tong hop mach diéu chinh cho dong co can tho

Poi tuong diéu khién 1a mot dong co dién mot chiéu can duoc diéu
chinh dong (qua d6 diéu khién mémen quay cta dong co) va diéu chinh tbc
d6 quay. Péi tuong duoc mé ta boi hé cac phuong trinh duéi day ( d&é don

gian ta chi xét trudong hop tir thong 12 hing va co gié tri danh dinh):

‘ "
e Dién dp phan iing: Uy =€, + Ry, +L, E (3.19).
o Surc tir dong cam ung: ey =Ky.n (3.20).
) dn 1
o Toc do quay: a =ﬁ(mm —-my) (3.21).
e Momen quay: my =Ky wi, (3.22).
e Hang s6 co dong: ke = 27Zk|v| (3.23).
< ’ S LA
e Hang so thoi gian phan ung: Ta= R (3.24).
A
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So d6 cau truc diéu khién cua doi tuong dong co mot chiéu dugc
gi6i thiéu ¢ hinh 3.5. Pong co c¢6 tham s6 sau day:

Dién tré phan tng: R, =250mQ  Modmen quan tinh: J = 0,012kgm?

“A P N £ an ke =236,8
Dién cam phan ung: L, = 4mH Hang s6 dong co: K =389
Tt thong danh dinh: y, =0,04vs
1/ Diéu chinh dong phan img
mr
Iy iy ’ ”
= e e I e I
1 1 gl 1
2, R, 1+s7, die
ki

Hinh 3.20. So' do cdu triic ciia PCMC kich thich déc ldp (tir théng hang)

Pé thiét ké khau PC dong , thuong ta sir dung ham truyén dat cua mach
dién mg va bod qua sirc tir dong cam tng e ,. Vong PC dong ¢6 ciu triic nhu

hinh dudi day

1
I
.
-
:
)
a5

Khiu 1 1 1 iy, P

i
ad

—
Hinh 3.21. So do cau tric mach vong diéu chinh ciia DPCMC

voi ham truyén dat bo qua ep
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Néu coi gan dimg thiét bi chinh luu c¢6 DK 14 khau ty 18 v6i quan tinh
bac nhat ( khau PT, héng sb thoi gian T;), ham truyén dat cua mach phén ung
la:

i) 1 11

= il 3.25
G u(s) 1+sT, R, 1+sT, (3.25)

Hang s6 thot gian cua mach phan img va h¢ s6 khuéch dai ta da biét:

L
T=Ta=—2
t A RA

(3.26)

Hing s6 thoi gian cua khau chinh luu 1a:
T,=T=100xs (3.27)
Khau PC dong gia st duoc chon 1a khau PI, thiét ké theo tiéu chuén t6i wu
module véi cong thic sau:
Tri=T=Ta

L

Z_'Ft (3.28)

Tur d6 ta thu dugc ham truyén dat cua khau DPC dong kiéu PI nhu sau;
Uy (s)

iA(8)—iA(5)

L
Gri(S) =V 141 |= =2
) Va1 L= 2

Gri(s) =

(HL] (3.29)

ST,

2/ Diéu chinh téc do quay

:i:q ) “ Iy N ] I
) \: ¥ \[ —rf:)—h t - k N L5 M —»
| g | —

Ehiu ] ] kT ]

bCN 1457, B, 1457, 218

Hinh 3.22. Mach vong diéu chinh toc dé quay ciia PCMC.
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Déi voi vong PC vira thiét ké 1a vong cip dudi, c6 thé duge gém lai thanh
mot phan cia d6i twong PK v6i ham truyén dat nhu sau (Iscl= vong DC dong
thay thé, Substitutional Control Loop):

() _ 1 o
in(s) 1+2T,s+2T7°s>  1+2T,s

Glscl(s): (330)

Cung vé6i ham truyén dat phan co, dbi tuong PK tong quét luc nay sé

c6 mé hinh truyén dat nhu sau:

_n@s) _ky?Y 1 _ 1 1
= =M = 31
Gns) i"(s) 2ms 1+2T,s T,s 1+T.s (3:31)

Véi 2 tham sb cua ddi twong 13 hing sé thoi gian co Ty va hang sb thoi
gian thay thé ctia vong trong T, ta d& dang ap dung phuong phap thiét ké theo

tiéu chuan toi uu doi xting va thu dugc cac tham so6 cua khau DC:

TRN:4T0:8Tt

T 1 274
Vey=—W"=_— 3.32
RNToT 74T, K, Y (3.32)

Véi cac tham sb trén ta thu dugc ham truyén dat tong quét ( thay thé:
Substitution Control Loop) ctia vong PC téc d6 quay, thiét ké theo tiéu chuan

to1 uu doi xung:

(3.33)

Graai(8)= n(s) — 1+8T,s
n"(s) 1+8T,s+16T,s” +16T’s"

3.3. MO PHONG HE THONG TREN MATLAB

3.3.1. M6 phéng hé thong truyén dong dién cho may cin noéng quay
thuan nghich

Déi v6i dong co mot chidu ctia may can néng quay thuan nghich.

Chuong trinh dinh nghia mgt vai tham s0, déng thoi xé4c dinh tin hiéu dau vao

chay trén M_file ctia phdn mén MATLAB véi tén Figd9 01i.m duéi day.
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D:\quyen\matlab\Fig09 0li.m Page 1
May 11, 2007 6:36:25 PM

%% Initialization file for Fig(9 02.mdl
%% General simulation data

stop = 0.2; % Stopp the Simulation
step max = 0.0001 ; % Maximal step size
%% Voltage reference step
Tstep = 0 ; % Step time [ s ]
DAref = 50 ; % Reference Voltage [ V]
% Load torque step
THY =0, % Step time [ s |
MV =0; % Step amplitude [ Nm ]
%% Data of DC motor
RA = 0.250 ; % Armature resistor | ohm ]
LA = 0.004 ; % Armature inductance [ H]
™ =LA/ RA; % Armature time constant &)
PsiR = 0.04 ; % Rate fluxs | vs ]
J = 0.012 ; % Torque of inertia | kg m*2 |
kM = 38.2; % Motor constants
KE = 2*pi*kM ;

fomqued
wAC1 ) Scope
|: —o>— = 5 o>— 1 S
TAs+ $
Uhre! Gain Tt fea Gaint Gan2  lnlegratort To Workspacal

Lo & P

To Workspace2 Gaind

K

Hinh 3.23. M6 hinh SIMULINK c¢ tén Fig09 02.mdl cua
bCMC
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D:\guyen\matlab\Fig0% 03plot.m Page 1
May 11, 2007 8:00:09 PM

'FontSize' , 12)
title( 'Amature current IA [A]' , FontSize 2)
xlabel ('Time t ' , 'FontSize' , 12)
if exist('print') == 1 , print -depsc p gnm nia.eps , end
if exist('print') == 1 , print -deps p gnm nia sw.eps , end

Speed n [RPM]

BO0 ] ]
400 \ -
Fa . e — _
I.J’ iy
200 —
D -
g 005 0.1 015 0z
Amature current |A [A]
60 _
0

{\ N
20 B .

8] 0,05 01 015 0.2
Time t

Hinh 3.24. Bdp iing téc 36 va dong phan iing ia khi ¢é bude nhay dién dp

3.3.2. M6 phong hé thong diéu chinh tbc d§ quay cho ddng co can thd
Diéu chinh dong phan tng.
Pé khai bao tham s6 ban dau cua vong PC, va duong nhién st dung tham sb

ctia PCMC cét trong Fig09_01i.m, Fig09_11i.m va mé hinh SIMULINK
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D:\quyen\matlab\Fig09 11i.m Page 1
May 11, 2007 6:54:14 PM
$%Fig09 1li.m

t¥Initialization file for Fig09 1l.mdl

$% Motot and generat simulation parameters

Fig09 011 tParameters of DC motor

%% Time constant of controclable rectifiner

T t = 0.0001; #% Time constant

$%Current blockl

T IAref = 0.05 ; §Width of perid [s]

IA ref =10 ; #Set point for current [A]

%% PI current feeback controller

VR =LA/ (2*T t) ; % Gain [ohm]

TRi =TA; % Time constant of controlabler [s]
int Ri =0 %Start value of integration part

Ta c6 md hinh SIMULINK

WA ref  [TofWorkspaced

Hinh 3.25. M6 hinh SIMULINK co tén Fig09 11.mdl cua PCMC
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Speed n [RPM] Biode Diagram
1500 Fram: In(1) Frarm: In(2)

0
-50 \.

1000

To: Out(1)

Ta: Out(1)

500

0 0.05 0.1 013 0.2

Amature current [A, [Aref [A]

Magnitude (dB) ; Phase {deg)
=

15 .
|
[}
10 =— = -100
| r"'| | | f“'| =
1 N R
e g
I S = I O\
=
-5 s - s 360
0 005 01 015 0.2 10” 0% 1o° 10°

Fregquency (rad/sec)

Hinh 3.26.Trdi: Pdp vmg toc do quay va dong in khi c6 DC. Phdi:
Do thi BODE, phan anh quan hé gitra In(1),In(2)va Out(1),0Out(2).

Diéu chinh téc d6 quay

Pé khai bao tham sé ban dau cua vong PC, va duong nhién st dung tham sb
ctia PCMC cit trong Fig09 01i.m va Fig09 11i.m ta khai bao trén

Fig09 15i.m, va xay dung trén SIMULINK.
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D:\quyen\matlab\Fig09 15i.m Page 1
May 11, 2007 7:13:30 PM
t% Fig0% 15i.m

%% Initialization file for Fig03 15 .mdl

$% Motor and general simulation data

Fig09 01i 4 DC Motor

Fig09 11i § Current control loop
% + Rectifier

step max = 0.000L ; % Maximal step size

$% Reference value of speed

T Nref =0 ¢ % Width of a period [ s |
N ref = 500/60 ; % Set point of speed [1/s]
§% Step of load torque

T MV = 0.10 ; § Step time [ s8]
My = 100 ; § Step amplitude [ Nm ]

% Speed controller : PI-behavier, symmetrical optimum
V_Rn = 2*pi*J/(kM*PsiR*2#2*T t) ; % Controller gain [Vs]
T Rn = 4*2*T t ; § Reset time (s]
int_regn = 0 ; % Start value of integrator

3
L8 e
ToWeaspaces 1)
v Gad .
B! [ToWodspaced (e

Hinh 3.27. M6 hinh SIMULINK c6 tén Fig09 15.mdl cua

Dé in két qua mo phong ta c6 cua Fig09 15.mdl ta st dung
Fig09_07plot.m va Fig09_09plot.m (h3.28 khi c6 tin hiéu dit ), (h3.29
khi c6 nhiéu cta phu tai)
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D:\quyen\matlab\F1g09 07plot.m Page 1
May 11, 2007 B:01:25 PM

’
=
~
b

lot file of Figl9 15.mdl

axis([0 0.01 0 8001)

title('Speed n and reference N ref [RPM]' , 'FontSize' , 12)
subplot (212)
E'l"r|x’,:.“\-IFF,“(."‘,',tr".,‘k"]
axis([0 0.01 <500 1500])
title( 'Amature current IA and reference value IAref [A]' , 'FontSize' , 12)
xlabel ('"Time t ' , 'FontSize' , 12)
if exist('print') = 1 , print -depsc p gnm nia.eps , end

1]

if exist('print') == 1 , print -deps p gnm nia sw.eps , end

Speed n and reference Nref [RPM]
800 T T T T

500 .

400 F i

200 .

1 1 1 1
0] 0.00z2 0.004 0.006 0008 0.01

Amature current |A and reference value |Aref [A]
1500 T T T T

1000

500

1 1 1 1
0 0002 0.004 0.006 0.008 0.01
Time t

Hinh 3.28. Dap ving budc nhay gia tri dat toc do quay va dong dién
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D:\quyen\matlab\Fig09 0%plot.m Page 1
V.aj 12, 2007 1:33:1

figure
subplot (211)
plot (¢, 60*N ref

astf'U.C99 G.

plot(t, Ik ref, 'k--',t,I4, 'k-")
axis(0.095 0.11 0 120])
title( 'Amature current IA and reference value IAref [A]' , 'FontSize' , 12)
xlabel ('Time t ', 'FontSize' , 12)

if exist('print’') =1, print -depsc p gnm nia.eps , end
if exist('print’) =1, print -deps p gnm nia sw.eps , end
Speed n and reference Nraf [RPM]

550 ; ;

500 \\-___7:ﬂ=a—

450 L L
oes 0.1 0.105 011

Amature current |A and reference value |Aref [A]

120 ; .

100 | - .
B0 qﬁ\k ]
60 | S ]
40
20+ B

D i
0095 0105 011
Time t

Hinh 3.29. Pdp vmg nhiéu phu tdi téc dé quay va dong dién

3.3.3. Nhin xét vé hé truyén dong dién ciia nha may can tAm

Hé diéu khién sir dung cho truyén dong truc can 1a T — D. Do viy co
nhiéu vu dién nhu:

Giai diéu chinh toc d0 rong tir 0 dén ng, trong Gng véi dién ap tir 0 dén

Ugm do dong co st dung phuong phap diéu chinh dién ap phan ung.
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Nhin chung h¢ T—D truyén dong cho tryc can la tuong ddi hién dai.

Véi bo diéu khién TPY?3 1a thiét bi dugc tich hop nhiéu tinh ning vuot
tro1 cho kha nang diéu khién tdc do dong co dién mdt chiéu thong qua diéu
khién goc mo cta Thyristor.

Mit khac TPY3 c¢6 man hinh quan sat va dén bao 15i gitip cho van hanh
dé dang hon.

Viéc diéu khién TPY3 cho phép két ndi hé truyén dong v4i may tinh dé
quan sat va diéu khién tir xa. Va két ndi v6i PLC dé diéu khién hé.

Viéc cai dat thong s6 cho TPY3 lam viéc c6 thé thuc hién truc tiép trén
bang diéu khién. Va c6 thé LOAD théng sd tir mdy tinh c4 nhan vao TPY3.

Vi viy may can c6 thé hoat dong hiéu qua, lién tuc va it ton hao ning

luong hon.
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KET LUAN
Qua thoi gian nghién ctru va tim hiéu cac diy chuyén can tai cong ty
can thép Cuu Long. Puoc sy huéng dan, chi bao chu ddo cia cd gido TH.S
Tran Thi Phuong Thao va toan thé can bd - cong nhan nha may. Em d hoan
thanh d6 an t6t nghiép va giai quyét mot sb van dé sau:
- Nghién clru va ndm bat dugc vé nha may can thép TAm cong ty cd phan
thép Ctru Long.
- Tim hiéu hé thdng cung cip dién ctia nha mdy.
- Dic biét day chuyén can tim:
+ C4c cong doan ciia day chuyén can tim.
+ Nghién ctru thiét bi trong day chuyén.
+ Truyén dong dién gia can tho.
- Di sau nghién ctru truyén dong dién cho gia can thdé moé phong cho dong co
dién truyén dong cho gia can. Tuy nhién db an con mot s6 han ché nhu phan
phan tich truyén dong dién cho gia can tho chua dugc chi tiét do thiéu tai licu.
Chuong trinh md phong cho dong co can tho voi thong sd tuong trung.
Em xin chan thanh cdm on t6i ¢6 gido TH.S Tran Thi Phuong Thao da
gitip d& va huéng dan em rat nhiéu trong sudt qua trinh thyuc hién do an.
Em rat mong duogc su chi bao, gop ¥ va giup d& cta cac Thay co trong
Khoa va cta cac ban dé ban do an dugc hoan thién.
Em xin chan thanh cdm on!
) Hai Phong, ngay thang nam 2010
Sinh vién
Dao Thi Quyén
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