LOI NOI PAU

Ngay nay trudc su phét trién nhu vii bido ctia khoa hoc k§ thuat viéc &p
dung khoa hoc cdng nghé vao trong thuc té san xuat dang dugc phat trién
rong rai ca vé quy md lan chat luong. Trong d6 nganh tu dong hoéa chiém mot
vai tro rat quan trong khdng nhiing 1am giam nhe sirc lao dong cho con ngui
ma con gop phan rat 16n trong viéc ning cao ning xuét lao dong, cai thién
chat lwong san pham, chinh vi thé ty dong hoa ngay cang khang dinh duoc vi
tri cling nhu vai trd ctia minh trong céc nganh cong nghiép va dang dugc phd
bién rong rai trong cac hé thong cong nghiép trén thé giéi ndi chung va o Viét
Nam noi riéng.

Chiém mot vi tri kha quan trong trong nganh tu dong hoa dé 1a k¥ thuat
diéu khién logic kha 1ap trinh viét tat 1a PLC. N6 di va dang phat trién manh
mé& va ngay cang chiém vj tri quan trong trong cac nganh kinh té quéc dan.
Khéng nhitng thay thé cho ky thuat diéu khién bang co cau cam hoic ky thuat
role trudc Kia ma con chiém linh nhiéu chtic nang phu khac nixa.

Bén canh d6 viéc str dung Bién Tan dem lai cho ching ta rat nhiéu lgi
ich, dac biét nhat cia hé truyén dong bién tan — dong co 1a c6 thé diéu chinh
v cap toc do dong co thay doi theo y mudn trong mot dai rong.

Xuat phét tir thuc té d6, trong qua trinh hoc tap tai trudong dai hoc Dan
Lap Hai Phong, em di dugc nhan do &n véi dé tai 1a: “Xay deng mé hinh hé
théng khéi dgng cho nhiéu bom ciia tram bom nwéc twdi tiéu, si dung b
bién tan LS”.

Db an bao gom cac noi dung sau:

Chuong 1: Tong quan vé cac hé théng bom nuéc.

Chuong 2: Bo diéu khién logic PLC ho S7-200.

Chuong 3: Thiét ké md hinh hé thdng.



CHUONG 1.
TONG QUAN VE CAC HE THONG BOM NUOC

1. 1. GIOI THIEU CHUNG VE CAC LOAI TRAM BOM NUOC

1.1.1. Khai niém: Hé théng cong trinh tram bom 1a t6 hop cic cong trinh
thiy cong va céc trang thiét bi co dién... Nhim dam bao ldy nuéc tir nguén
nudc, van chuyén va bom nuéc dén noi st dung hodc can tiéu nude thira ra
noi khéc.

1.1.2. Cac thanh phan cong trinh ciia hé théng tram bom.

Hinh 1.1: So d6 bd tri hé thong cac cong trinh tram bom

Cong trinh ctra 14y nuée 1, 1dy nuée tir ngudn (lay tir séng, ho, kénh dan...),
Cong trinh dan nuéc 2, ¢6 nhiém vu dua nudc tir ctra 1ay nudc vé bé tap trung
nuée trude nha may bom. Cong trinh dén nudc 6 thé 1a kénh dan, duong 6ng
dan. Trén cong trinh dan co thé c6 bé lang cat 3. Bé tap trung nudc 4 nim
trrde nha may bom, n6 ¢ nhiém vu ndi tiép duong dan véi cong trinh nhan
nudc (bé hut) cia nha may sao cho thuan dong. Cong trinh nhan nuée 9 (bé
hut) 14y nudc tir bé tap trung va cung cip nude cho dng hat hodc éng tu chay
vao may bom.

Nha may bom 5, day 13 noi dit cic t6 may bom va cac thiét bi phu co dién.

Puong dng 4p luc (dng day) 6, dua nudce tir may bom 1én céng trinh théo 7.



Cong trinh thao 7 (bé théo) nhan nudc tir dng ddy, lam 6n dinh muc nudc,
phan phdi nude cho kénh dén 8 hosc cong trinh nhan nudc.
1.1.3. Phan loai tram bom.

Phan theo muc dich st dung cia tram bom.
- Tram bom tuéi, muc dich lam viéc ctia né 1a cung cap nude tudi cho nong
nghiép.
- Tram bom tiéu, muc dich cua né la dua nudce thira vao viung nhan nudc tiéu.
- Tram bom thao nudc, nhim chuyén nudc mua, nudc sinh hoat va nudc cong
nghiép.
- Tram bom cip nudc néng thén, nhim cip nudc cho cac hd ding nude ndng
thon.

Phan loai theo so d6 bd tri hé théng cac cong trinh cua tram.
- B4 tri két hop hay riéng biét giita nha may va cong trinh ldy nudc.
- B4 tri két hop hay riéng biét gitta nha may véi cong trinh thédo nudc.
- B6 tri toan khéi.

Phan loai theo ngudn cap nudc.
- Ngudn cép nudc 1a séng.
- Ngudn cip nudce 1a hd chua.
1.1.4. Tram bom tuwéi

Tram bom tudi c6 nhitng dic diém sau day: Lam viéc vao thoi ky kho
han trong nam.Viéc ngimg lam viéc chi cho phép tiy thuéc vao cap an toan
cap nude. No6i chung khong yéu ciu nude phai sach vé bun cat va vat ndi, chi
can khong dé nhitng déi twong va hat c¢6 kha ning mai mon va lam hu hong
banh xe cong tac cia may bom. Riéng nhiing tram bom cip nuéc cho cac may
tuéi phun mua thi yéu cau nuée phai qua luéi loc k§ dé loai bé nhitng hat co
dudng kinh 16n 14p nhét 156 phun. Do tram bom 1am viéc theo mua do vay cho
phép don gian nhiéu vé& két cAu nha mdy, giam yéu cau vé kha ning 6n dinh

nhiét cda trang thiét bi va két cAu bao che. Nha tram con ¢6 thé duoc thay thé



bang tram di dong hodc phao nhe nhang hon khi may bom nhé nhe. Gian may
cho phép thap hon do dit can truc bén ngoai.
1.1.5. Tram bom tiéu

Tram bom ti€u dugc xay dung dé bom nudc tir kénh tiéu ho, tir cac
giéng khoan dtmng, tir cac hé moéng cua vung ngap nude... O nudce ta do cac
song chia cét rudng dat thanh timg ving c6 dé ngin 1 bao vé, do vy vé mua
mura, 1. Muc nudc song 1én cao hon mit rudng trong dong, nude thira trong
déng khong tiéu tu chay ra song dugc gdy nén Gng ngip dong, do vy can
phai bom tiéu ung chu dong.

Tram bom ti€u dugc phan ra céc loai: tram ti€éu nudc mat, tram ti€u
nudc ngdm, tram bom tiéu két hop ca nuée mat 1an nude ngdm. Thoi gian 1am
viéc cua cac tram bom ti€u cling khac nhau: cac tram bom ti€u nudc 1 va
nudc mua rao 1am viée cé tinh chu ky, thoi gian ngin trong nim, con bom
nudc ngam thong thuong lam viée quanh nam. O nude ta hién nay chi yéu la
tiéu nude mat cho cay trong.

1.1.6. Tram bom cAp nuée ndng thon

Nguoi ta goi nha may trong dé chira cac may bom chinh va may bom
phu clng céc trang thiét bi lién quan nhdm cp nude cho ving ndng thon 1a
tram bom cap nude ndng thén. Pic diém cua tram bom cip nude nong thon 1a
thoi gian lam viéc tién hanh ca nam.

Loai tram bom nay duoc phan chia ra theo cac cach.

- Phan theo vi tri tuyén bom nuéc.
- Phan theo cong dung cua tram.
- Phan theo dic diém két cAu.

Yéu cau dit ra dbi véi loai tram bom nay.

- C6 tinh an toan cao. Vi vy ngoai thiét bj bom chinh con phai 1dp dat céc to

may bom dy phong va céc trang thiét bi phu.



- Pam bao yéu cau vé sinh cao. Xung quanh tram bom can bao dam vé sinh,
bén trong nha mdy can c6 cc cong trinh vé sinh va bé tri cac phong cho nhén
vién truc ban nghi. Can c6 muc tu dong hoa cao.
- Luu luong tram bom cap twong doi nho, béi vay cac dudng éng dugce lam
bang thép can c¢6 duong kinh nhé, didu nay cho phép dé dang lap ghép duong
6ng trong nha may.
- Thanh phan cta cac tram bom loai ndy c6 thé thay dbi phu thudc vao diéu
kién tu nhién. Béi vay, thuong bd tri téi vu cta ching duoc chon théng qua
két qua so sanh kinh té - k§ thuat nhiéu phuong an.
1.2. CAC LOAI PONG CO SU DUNG TRONG TRAM BOM

Céc thiét bi chinh trong tram bom gém c6: céc thiét bi co khi thuy luc
chinh va cac thiét bi vé niang luong chinh. Céc thiét bi co khi thuy luc chinh
ctia tram bom dam bao cung cap di nudc cho cac hd dung nuée (hodc tiéu
nudc) tuong Ung véi biéu db luu luong yéu cau. Thanh phan cua thiét bi nay
gé)m cO: cac td may hodc cic cum thiét bj tham gia truc tiép vao qua trinh
cong nghé bom nuéc theo biéu dd luu luong dd dinh nhu: cidc may bom
chinh, cdc thiét bi trén duong ong ap luc (van, thiét bi an toan, van nguoc ...).
Céac thiét bi nang lugng chinh cda tram bom nham dam bao lam viéc cla cac
mdy bom chinh, gdm c6: dong co dé kéo mdy bom chinh va céc thiét bi dé
truyén cong Suét tir truc dong co cho truc bom chinh. Kiéu va nhan hiéu cua
may bom chinh dugc chon dua vao két qua tinh toan kinh té, k§ thuat, luan
ching dugc tinh hop ly cua viéc st dung né trong tram bom. Viéc tinh toan
khéng chi riéng vé gia thanh cua tram ma con phai tinh ca dén chi phi van
hanh nam cta tram. Dbi véi tram bom tudi va tiéu cling nhu tram bom cép
nudc nong thon thong thuong st dung may bom canh quat.

Cac may bom chinh duogc chon cén phai théa mén cac yéu cau sau:
- Pam bao cép du luu luong nuée theo biéu dbd di dinh trong sudt mua voi

muc an toan va kinh té cao.



- Lam viéc véi hiéu suét cao trong moi ché do lam viéce.

- C6 kich thudc va khdi luong nhoé nhat.

- C6 kha nang phong chéng khi thyuc tét nhat dé cao trinh dit may bom cho

phép viée x4y dung tram bom véi chi phi nhé nhat.

- Tién loi trong lap dit va van hanh, dé sita chira.

- C6 kha ning chdng duoc nude xam thuc.

- May bom d3 dugc san xuét hang loat nhim gia ré va tién d6 1ap rap nhanh.
T4t nhién chon duoc mot may bom dong thoi théa man cac yéu ciu néu

trén cau théa mén biéu d6 yéu cau dung nuéc (vé luu luong va luong nude

yéu céu) ma tram bom dam nhan sao cho hiéu qua kinh té 1a cao nhat. Mudn

vAy phai qua so sanh kinh té - k¥ thuét vé cac phuong an s6 may bom vé ca

dAu tu co ban 14n chi phi van hanh hang nim ma quyét dinh s6 t6 may va loai

may bom. Cac may bom duoc chon phai thoa man nhimg yéu cau dit ra dbi

vO1 tram bom.

1.2.1. Pong co dién kéo may bom

Pé truyén dong may bom c6 thé ding dong co dién, dong co dbt trong,
may hoi nudc, dong co gio, may thuy luc ...vv. Trong dé dong co dién duogc
dung phd bién nhét. Pong co ddt trong chi duoc dung déi voi may bom di
dong hoidc tram bom di chién & cac ving xa, dong co chay bang strc gidé chi
ding & noi c¢6 diéu kién thich hop str dung gi6... Béi vy chi nghién ctru vé
dong co dién. Hé thdng truyén dong may bom véi su tac dong cuia nang luong
dién goi 1a truyén dong dién. Quy udc co thé chia hé théng nay 1am ba phan:
dong co dién - thiét bi diéu khién dong co dién - trang thiét bi truyén nang
luong tor dong co dién dén may bom. Pong co dién dugc s dung rong rai
trén tram bom do tinh wuu viét cia nd so vdi cac loai truyén dong khac: khoi
luong xay lip dugc giam nhod - nén moéng va thiét bi truyén ning luong tir
dong co dén may bom don gian hon (truc dong co va truc mdy bom c6 thé

duoc ndi qua khép nbi truc) - dé tu dong hoa khi khéi dong hodc dimg may -



chi phi van hanh nho - diéu kién 1am viéc tét nhét - gian may sach s&...Trong
tram bom thudng sir dung dong co dién xoay chiéu ba pha di b va dong bd.
1.2.2. Pong co dién di bo

bong co dién di bo 1a dong co co tde do quay cua r6 to nho hon tdc do
clia tlr truong quay, quay cung chiéu véi tir truong. Pong co di bd ¢6 hai loai:
c6 16 to ngin mach (con goi 14 dong co 16ng soc) va loai 16 to day quan. Pong
co 1o to ngin mach so véi dong co day quan c6 két cdu don gian hon, kich
thude va khdi lugng nhé hon, gia thanh ré hon, con dong co 16 to ddy quéan
dit hon, nang hon nhung c6 tinh ndng dong tdt hon, do co thé tao cac hé

thong khoi dong va diéu chinh.

Hinh 1.2: C4u tao dong co dién di bd

Nguyén Iy 1am viéc cua dong co dién di bo gom 3 cudn day dit cach
nhau trén chu vi déng co mot goc 120°, rd to 1a cudn day ngan mach. Khi
cung cap vao 3 cudn day 3 dong dién cua hé thdng dién 3 pha c6 tan sb 1a f;
thi trong may dién sinh ra tir trudng quay véi toe do 60f,/p. Tir truong nay cat
thanh dan cua ro to va stato, sinh ra & cudn stato sdd tu cam e; va & cuon day

rd to. Sdd cam \ng e, co gia tri hiéu dung nhu sau:
E.=4,44W10f Ky (1.1)
E,=4,44W,¢f Ky (1.2)
Do cuén rd to kin mach, nén s& co dong dién chay trong cac thanh dan cua

cudn day nay. Su tac dong tuong hd gitta dong dién chay trong day dan ro to



va tir truong, sinh ra luc, d6 1a cac ngdu lyc (2 thanh dan niam cach nhau
duong kinh r6 to) nén tao ra md men quay. M6 men quay c6 chiéu day stato
theo chiéu chéng lai sy ting tir thdng méc vong véi cudn day. Nhung vi stato
gan chat con rd to lai treo trén 6 bi, do d6 ro to phai quay véi tée do n theo
chiéu quay cua tir truong. Tuy nhién téc 6 nay khong thé bang téc do quay
cua tir truong, boi néu n=ny thi tir tredng khéng cat cac thanh dan nita, do d6
khong c6 sdd cam ung, E,=0 dan dén 1,=0 va m6 men quay ciing bang khdng,
ré to quay cham lai, khi rd to cham lai thi tir treong lai cat cac thanh dan, nén
lai co sdd, lai c6 dong va md men, r6 to lai quay. Do toc do quay cua ro to
khac téc do quay cua tir trudng nén xuat hién do truot va dugc dinh nghia nhu

sSau.

s%="2""100% (1.3)

ntt
Do d6 téc do quay cua ro to co dang:
n = ny(1-s) (1.4)
Do n=ny nén (ng-n) la toc do cat cac thanh dan rd to cua tir truong quay.

Vay tan sb bién thién cua sdd cam ang trong rd to biéu dién bai:

f,= (n,—n)p _ Ny (n,—n)p _ P (n, —n) =sf (15)
60 N 60 60 Ny '

Khi rd to c6 dong I, chay, n6 ciing sinh ra mot tir truong quay véi tée do:

= 80f2 _ 60

=SNy (1.6)

So véi mot diém khdng chuyén dong cua stato, tir trudng nay sé quay vai toe
do:

Nitzs = NiptN = SNy+N = SNy+N(1-8) =Ny (1.7)
Nhu vay so Vi stato, tir trudng quay cua ro to ¢6 cing gié tri véi toe do quay

cua tu truong stato.



1.2.3. Pong co dién dong bd

Pong co dién dong bo 1a dong co ¢ tée dd quay cua rd to biang tdc do tir
truong quay.

Cin ¢t vao chic nang dong co dién dong bo ¢ thé chia thanh phan cam
va phan ung. Phan cam tao ra tr truong chinh (phan Kich tir). Phan ang 1a
phan thyc hién bién d6i nang luong.

Can clr vao cau tao dong co dién déng bd c6 thé chia thanh phén tinh
stato va phan quay rd to. Vé nguyén tic stato c6 thé 1a phan cam hoic ciing c6
thé 1a phan Ug va 16 to ciing ¢ thé 1a phan (mg hodc phan cam.

Néu r6 to 1a phan cam thi chia lam hai loai.

- Roto cyuc an: 18i thép 1a mot khoi thép rén hinh try, mit ngoai phay thanh cac
rinh dé dat cudn day kich tir (hinh 1.3a). Cuc tir rd to ctia mdy cuc an khong
16 ra rd rét. Cudn day kich tir dit déu trén 2/3 chu Vi rd to. Véi cdu tao nhu
trén o to cuc an cd dd bén co hoc rat cao, day quén kich tur rat viing chic do
do céac loai may déng bo ¢6 toe do tur 1500v/ph tré 1én déu duoc ché tao véi
roto cuc an, mic du ché tao phtrc tap va kho khan hon roto cuc 161 (hign).

- Roto cyc hién: 18i thép gdm nhimg 14 thép dién ki thuat ghép lai véi nhau,
cac cuc tu hién ra rd rét. Phia ngoai cuc tir la méom cuc, ¢6 tac dung lam cho
cuong do6 tir cam phan b doc theo stato rat gan véi hinh sin. Nhitng dong co

dong bo ¢6 téc dd nho hon 1000 v/ph roto thuong la loai cuc 16i (cuc hién).

Cuc tu

Cuon day

Hinh 1.3a: R0 to cyc 4n Hinh 1.3b: R to cuc hién



Giai thich nguyén ly hoat dong

Trén (hinh 1.4) biéu dién so d6 may phat dién ddng bo 3 pha 2 cuc. Cudn day
phan mg dit & stato con cudn day kich tir dat ¢ rdto. Cuon day kich tir duoc
ndi véi ngudn kich tir (dong 1 chiéu) qua hé thdng choi than.

Dé nhan dugc dién 4p 3 pha trén chu vi stato ta dat ba cuon day cach nhau
120° va duogc ndi sao (cd thé ndi tam giac). Dong dién 1 chiéu tao ra tur
truong khong ddi. Bay gio ta gin vao truc roto mot dong co lai va quay voi
tbc d6 n. Ta dwogc mot tir trudng quay tron cé tir thdng chinh @ khép kin qua

roto, cuc tu va I0i thép stato.

Hinh 1.4: Nguyén ly hoat dong dong co dong bo

Tir thdng cua tir trudng quay cat cac thanh dan phan ang, 1am xuét hién trong
3 cudn day 3 sdd:

ea = Ep.sinmt (1.8)
eg = Em.sin(wt - 2?”) (1.9)
ec = Em.sin(wt + 2?”) (1.10)

Trong d6 tan s bién thién cua cac sdd biéu dién bang »=2xf. Néu sb cap cuc
la p thi tan sé bién thién f ciia dong dién s& Ia:

f= 2 Hz (1.11)

Ta nhan thay tan sé bién thién cua dong dién phu thudc vao toc do quaycua
roto va sé doi cuc.

Néu bay gio ta tai 3pha ciia may dién bang 3 tai d6i xang, ta c6 dong ba pha
d6i xang.
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Theo nguyén ly tao tir truong quay nén trong may phat ddng bo luc nay ciing
XUt hién tir truong quay ma tée do xac dinh bang biéu thuc:

N = % (1.12)

Thay (1.11) vao (1.12) ta c6 n = ng. Nhu vay ¢ may dong bo, téc do quay
cua ro to va téc do quay cua tir truong tai bang nhau. Hai tir trudng nay &
trang thai nghi vaéi nhau.

1.3. CAC PHUONG PHAP KHOI PONG PONG CO

1.3.1. Quéa trinh mé may déng co dién khong dong bd
Trong qua trinh m¢ may dong co dién, momen mé may la dac tinh cha

yéu nhat trong nhimg dic tinh mé may caa dong co dién. Mudn cho may quay
dugc thi momen mo may cua dong co dién phai I6n hon momen tai tinh va
momen ma sat tinh. Trong qua trinh tang toc, phuong trinh cin bang dong vé
momen nhu sau:

M-M=M;=] (1.13)
Trong do: M la momen dién tu

M. la momen can

M; la momen quan tinh

J 12 hang sé quén tinh

G=9.81m/s” la gia tdc trong truong

G va D la trong luong va duong kinh phan quay

W 4 téc do goc cua roto
Khi da biét dic tinh co ciia dong co dién M=f,(n) va cua tai M=f,(n) thi cd thé
tir cong thac (1) tim ra mdi quan hé giira toc do va thoi gian n=f(t) trong qué
trinh mé may. Ciing tir biéu thuc trén ta thiy dam bao téc do thuan loi, trong
qua trinh mé may phai gitr cho J >0 nghia la M>M,. V&1 mét quan tinh nhu
nhau, M-M; cang Ion thi téc d6 cang nhanh. Nguoc lai nhitng may c6 quan
tinh 16n thi thoi gian mé may cang lau. Déi vai cac truong hop co yéu cau mo
may nhiéu lan thi thoi gian mé may anh hudng nhiéu téi nang suat lao dong.

Khi bat ddu ma may thi réto dang duang yén, hé sé truot s=1 nén trj s dong
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dién md may co thé tinh dugc theo mach dién thay thé. Trén thuc té, do mach
tir tan b&o hoa rat nhanh dién khang giam xudng nén dong dién mé may con
I6n hon so véi tri s6. O dién 4p dinh muc, thuong dong dién mo may bang 4
dén 7 lan dong dién dinh muc. Dong dién qua 16n khdng nhitng 1am cho ban
than may bi néng ma con 1am cho dién 4p ludi sut giam nhiéu, nhat 1a nhiing
lu6i dién cd cdng suat nho.

1.3.1.2 Cac phwong phap mé may

Theo yéu cau cua san xuat, dong co dién khong dong bo Iic lam viéc
thuong phai mé may va ngung may nhiéu lan, tly theo tinh chét cua tai va
tinh hinh cua ludi dién ma yéu cau vé mo may ddi voi dong co dién ciing
khac nhau. C6 khi yéu cau momen mé may 16n, c6 khi can han ché dong dién
m& may va cd khi can ca hai. Nhiing yéu cau trén doi hoi dong co dién phai
c6 tinh nang mo may thich tng.Trong nhiéu truong hop do phuong phap md
may hay chon dong co dién c6 tinh nang mé may khong thich dang nén
thuong dan dén hong may. N6i chung khi md may mot dong co can xét dén
nhitng yéu cau co ban sau:

- Phai c6 momen md may du lén dé thich (ng voi nhitng dic tinh co cua tai.
- Dong dién md may cang nho cang tét.

- Phuong phap mé may va thiét bi can dung phai don gian, ré tién, chac chan.
- T6n hao cdng suét trong qua trinh mé may cang thap cang tét.

Nhitng yéu cau trén thudng mau thuin véi nhau nhu khi doi hoi dong
dién mo may nho thi thuong 1am cho momen mé may giam theo hoic can
thiét bi dat tién.Vi vay can cin ct vao diéu kién 1am viéc cu thé ma chon
phuong phap md may thich hop.

1.3.2. Khéi dong dong co dién roto 1dng soc
1.3.2.1. Khéi dong truc tiép
Pay la phuong phap md may don gian nhat, chi viéc dong truc tiép dong

co dién vao ludi dién 1a duoc. Nhung lac mé may truc tiép, dong dién may
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tuong ddi 16n. Néu quan tinh cua tai twong d6i 16n, thoi gian mé may qua dai
thi c6 thé 1am cho may ndéng va anh huéng dén dién &p cua ludi dién. Nhung
néu ngudn tuong ddi 16n thi nén ding phuong phap nay vi mé may nhanh va
tuong dbi don gian.

- Uu diém: Phuong phap nay rat don gian, Thiét bi dong cat, bao vé don gian,
thao tac nhanh gon. Hon nita phwong phip nay c6 momen mo may Ién cho
Ién thoi gian khai dong nhanh.,

- Nhuge diém: Phuong phap nay c6 dong dién ma may 16n cho 1én can cong
suat ngudn cho dong co 1a 16n. Néu cong suat nguon cap nho dan dén sut &p
I6n 6 thé khdng khai dong duoc dong co. Phuong phap nay duoc &p dung

véi nhimg dong co c6 cong suat nho va trung binh.

Ul

Hinh 1.5: Khai dong truc tiép

1.3.2.2. Khéi dong gian tiép

Muc dich cta phuwong phap nay 1a giam dong dién mo may nhung dong
thoi momen mé may ciing giam xuéng, do d6 d6i véi nhiing tai yéu cau co
momen mé may Ion thi phuong phap nay khong dung dugc. Tuy vay dbi véi
nhitng thiét bi yéu cau momen md may nho thi phuong phap nay rat thich
hop.
a. Néi dién khang néi tiép vao mach dién stato

Khi mé may trong mach dién stato dit ndi tiép mot dién khang. Sau

khi m& may song bang cach déng cau dao D2 (hinh 1.5) thi dién khang nay bj

13



ndi ngan mach. Biéu chinh tri s6 cua dién khang thi cé thé c6 duoc dong dién
m& may can thiét. Do c¢6 dién ap dang trén dién khang nén dién 4p mo may
trén dau cuc dong co dién U’y s& nho hon dién ap ludi U;. Goi dong dién mo
may khi mo may truc tiép 1a 1,. Momen mé may khi mo may truc tiép M,.
Sau khi thém dién khang vao, dong dién m¢ may con lai I’ =K.l trong do
K<1.Néu cho rang khi ha dién &p mé may, tham sé cua may dién van giir
khong ddi thi khi dong dién mé may nho di, dién &p dau cuc dong co sé& bang
=k.Uy (1.14)

Vi momen mo may ti 1€ véi binh phuong cua dién ap nén lac d6 momen mé
may bang:

M’ =K. My (1.15)
- Uu diém: cua phuong phap nay 1a thiét bi don gian
- Nhuoc diém: La 1am dong dién md may thi momen giam xuéng binh
phuong 1an. Phuong phap ndy dung trong dong co cd cong suat nho va trung
binh.

Ul

CD2-0—0— ) ) D)

Hinh 1.6: Khai dong néi dién khang néi tiép vao stato
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b. Dung bién &p tw ngiu ha dién &p mé may

So ¢6 mo may nhu o hinh 1.7 trong d6 TN 1a bién ap tu ngau, bén cao
ap ndi véi ludi dién, bén ha ap ndi vdi dong co dién. trude khi khai dong: Cét
cau dao CD2 va dong CD3 MBA TN dé & vi tri dién ap dat vao dong co
khoing (0.6-0.8)Ug,

Pong CD1 dé ndi day quén stato vao ludi dién thong qua MBATN sau
khi dong co quay on dinh dong cau dao CD2 va m¢ cau dao CD3 ra. Goi ty s6

bién doi dién ap cua bién ap tu ngau 1a K, (k<1) thi

U= KU (1.16)

Do d6 dong dién mé may va momen mé may cua dong co dién sé€ la
=K Iy (1.17)
M’ =K?. M, (1.18)

Goi dong dién lay tir ludi vao 1a 1, (dong dién so cap cua may bién &p tu ngau)
Thi dong dién do bang:
l,=K. L=k Dk (1.19)
So vé&i phuong phap trén ta thay, khi chon K=0.6 thi momen mg may
van bang M*=0.36My nhung dong dién mé may lay tir ludi vao nho hon
nhiéu
l,= k.1,=0.361, (1.20)
Nguoc lai khi lay tir luéi vao mot dong dién mé may bang dong dién
mo& may cua phuong phap trén thi phuong phap nay ta c6 momen mé may 1én
hon
- Uu diém: Dung bién ap tu ngiu dam bao momen m¢d may Ion nhat & mot
gioi han dong dién da cho do d6 quy trinh m& may dién ra nhanh hon.
Phuong phap nay rat it hao phi dién niang va c6 hiéu sut dat cao hon.

- Nhuoc diém: dung bién &p c6 gia thanh cao, khdng kinh té.
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CD1
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Hinh 1.7: Khai dong bang bién ap tu ngau

1.3.2.3. Mé may bing phwong phap do6i néi Y-A

Thich @ng véi nhitng may khi 1am viéc binh thuong dau tam giac. Khi
m& may ta doi thanh Y, nhu vy dién ap dwa vao hai dau mdi pha chi con
U,/v3. Sau khi may da chay roi, dau lai thanh cach dau tam giéc.
So d6 dau day nhu & hinh 1.7, khi md may thi dong cau dao D1, con cau dao
D2 thi déng vé phia dudi, nhu vay may ddu Y. Khi may di chay roi thi dong
cau dao D2 vé phia trén, may dau theo tam giac. Theo phuong phap Y-A thi
khi dayquany, dién p trén day quan la:

ka=U1 (121)
Ta co: =y (122)
M’ksz (123)

Do khi dau Y dé m¢ may thi dong dién 3 pha bang dong dién day ma khi mo
may truc tiép thi may dau tam giac (khi ay U,=U; va l,=l\s) cho Ién khi mo
may ddu Y thi dong dién bang:

| =D" ==l (1.24)
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Nghia 14 dong dién giam v3 lan, momen mo may giam 3 lan so véi khi mo
may truc tiép. Phuong phap md may Y-A tuong ddi don gian nén duoc ding
rong rai ddi véi nhitng dong co dién khi 1am viéc dau tam giéc.

- Uu diém: phuong phap nay khai dong don gian, dung véi thiét bi dong cat
thong thuong.

- Nhuoc diém: Momen khéi dong giam di 3 1an khong thich hop cho may yéu
cau momen khoi dong 16n. Su thay d6i dong dién dot ngot khi chuyén tir
mach Y sang A c6 thé 1am bo bao vé tac dong. Khi d6i ndi c6 khoang thoi

gian dong dién bi gian doan.

Ul

Hinh 1.8: Khai dong d6i ndi Y-A

1.3.2.4. Khéi dong dong co bang cach thém dién tré phu vao roto

Phuong phap nay chi thich hop véi nhitng dong co dién roto day quan
vi ddc diém cua loai dong co nay 1a c6 thé thém dién tro vao cudn day réto.
Pé mo may dong co dién khong dong bo roto day quan, nguoi ta giam dong
dién tryc tiép trong roto. Khi khoi dong day quan roto dugc mac ndi tiép vao
cac dién tré phu Rpy. PAu tién K1va K2 mo, dong co khoi dong qua dién tro
phu 16n nhat, sau d6 dong K1 réi K2 giam dan dién tré phu vé khong. Khi toc

d6 dong co gan bang toc d6 dinh mac, ta loai dién tré phu ra khoi mach réto.
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Ul

CD1 =S

Hinh 1.9: Khoi dong thém dién tré phu vao roto
1.4. GIO THIEU VE BIEN TAN LS (IG5A)

" g
t

INVERTER

Hinh 1.10: Hinh anh bién tan
Cac kiéu bién tan trong ho iG5
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1.4.1. Loai 230V (0.5-5.4)

Bang 1.1: Céc thdng sé dic trung cua bién tan loai 230V

Loai bién

1Phase 200-230

3Phase 200-230 V

(@ 004-1 | 008-1 015-1004-2 (008-2(015-2022-2037-2/040-2
Cong suat/0.5 HP| 1 HP| 2 HP|0.5 HP[L HP 2 HP 3 HP 5 HP [5.4 HP
.. .. 037 | 075 15 p.37 [0.75 1.5 .2 3.7 4.0

tai dong
Tan sb 0.1- 400
Pién 4p dau
ra 200-230V. 3phase
Dong tiéu | 3 5 8 3 5 [8 P2 16 17
Khéi | 2.65| 3.97| 4.63 2.65 [2.65 [3.97 14.63 4.85 4.85
Nhigt 46 -109C 40°C (14%F  104°F)
D 4m < 90% RH
Ap luc 86 106
1.4.2. Loai 460V (0.5-5.4HP)
Bang 1.2: Céc thdng sé dic trung cua bién tan loai 460V
Loai bién tan
(SvxxxiG5-x) | 004-4| 008-4 | 015-4 | 022-4  037-4 | 040-4
Congsuattai | 0.5 1HP | 2HP | 3HP | 5HP | 54
. ‘. 037 | 0.75 1.5 2. 3.7 4
dong co t6i da
Tan s dicu 0.1- 400 Hz
Dién ap daura 380- 460V, 3phase
Dong dién tiéu 1. 2.5 4 6 8 9
Khéi luong 375 | 3.75 3.97 4.63 4.85 4
Nhi¢t 43 -10°C 40°C (14°F  104°F)
D6 4m < 90% RH
Ap luc 86

1.4.3. Cac dic tinh wu viét caa bién tan

- Kich thuéc nho gon dé st dung.

- Tiét kiém nang luong.

- C6 nhiéu cong suit dé lya chon.

- biéu khién téi da 8 cap toc do khac nhau.

- Tich hop duodng truyén RS.
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1.4.4. Céc ky hiéu trén mat diéu khién

S\ /Man hinh hiém thi
Dén chi thi A Fm‘&k
N
Céc phim chirc_||| | FUNC ;"; A y LE-100
L =
nang ] )
U 1/ [_stor
RNV l RESET }
S — 2,

Hinh 1.11: Ky hiéu trén mat diéu khién cua bién tan

Mt diéu khién c6 thé thao roi khoi bién tin mot cach dé dang va co thé
kéo ra xa bai mot day cap truyén theo phuong thuc 1:1. Man hinh hiém thi
cac dit liéu lién quan nhu tan s6 chuan, tan s hoat dong va cac gia tri cai dat
cho cac thong s caa bién tan. Cac phim chirc ning:
- [FUNC]: Thay doi gié tri cai dat cho cac théng sé.
- [RUN]: Phim khoi dong khi bién tan dang chon ché do hoat dong véi bo giao
dién LED-100.
- [©']: Tang gi4 tri cua Cac thdng s6 va cac gid tri dat.
- [8]: Giam gi4 tri cua cac théng sé va cac gia tri dit.
[Stop/Reset]: Phim diung bién tan khi hoat dong vai bo giao dién dong thoi
lam chtrc nang nhu phim Reset khi ¢6 161 d6i véi bién tan.
- Céc dén hiém thi: Thé hién khi bién tin dang hoat dong hay nhan céc phim
chtrc ning twong duwong. Khi tt ca cac dén led trén mit diéu khién déu nhap
nhay d6 1a lac bién tan dang c6 15i can phai khac phuc ngay, néu khong s& dan

dén hu hong bién tan.
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1.4.5. Cai @it va thay doi cac thong sb

SET B
ARUN )

SET
AU CF

SET O
RuUs £F

SET ¥
AU Ok

SET
AuUs O

BET {3}
AUMH £

SET
RUM ¥

iﬂ LUr

seT O

rUN IO

/

RCC

0 WD

B REW

i

dEl

‘1

dru

‘1

FrQ

i

SE ¢

¢t

Skd

it

Sk3

O PHD

O REV

0 PO

3 REV

3 PWD

3 REV

N\

BOOE[-

(&)

() FAD =— SET )
O REV i RUN )

(v)

A

“o FUt

i

Eﬂ dr(

i

EI-'?l'l::l‘
RUl O nagn

i

o wol

i

S dCL

/"

Hinh 1.12: Cac thong s6 cai dat caa bién tan
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- Nhém DRV: Théng sb co ban 1a diéu chinh tan sb, thoi gian ting va dimg
dong co, sd vong quay, ché do chay.
- Nhém FU1: Cac ham churc nang 1, tan sb t6i da, momen xodn, cac ché do
bao v¢ nhu qua tai, qua nhiét ...

SET [ [ FiD

RiW B F u I [ REV

EET O [ FAD
mmnF ugnsv

Sy

bl e

————

SET 3

RuUN

@
oo FU o

Hinh 1.13: Cac nhom thay doi thong s6

- Nhém FU2: Cac ham chtrc ning 2, chon théng sé hiém thi nhu tan s, dién
ap, toc do vong, khdi phuc lai thong s6 mac dinh cta nha san xuat, khoa dit
liu khong cho phép diéu chinh, chay ché do PID...
- Nhom 1/O: Lya chon chtic ning chay nhiéu téc do, chirc ning két ndi voi
c4c thiét bi nhu may tinh, PLC thong qua cong truyén théng RS-485 hay
Modbus...

o A5

1
o O]
(v]

PR,

SET 0 FuD
Rus () O REV
=]

< N ]
RUN O O REV

Hinh 1.14: Cac phim chitc nang
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Dung phim [©] va [8] di chuyén dén cac nhém can thay doi thdng sb, sau do
nhan phim [FUNC] khi d6 dén SET s& sang 1én va st dung lai 2 phim [{],
[0] dé thay d6i céac gié tri cua cac thdng sb. Sau khi di nhap céc théng sé
nhan lai phim [FUNC] mét lan nita dé lwu lai cac gia trj vira cai dit. ..
1.4.6. Lap dat

Bién tan phai duoc lap dit trong khong gian theo kich thudc nhu sau

! A
5 @
[ eaed |
B ( @m LE-10& B
fe—s ECD (@) |
[SE==
) e i
[

Hinh 1.15: Khoang cé4ch lap dat bién tan

Khoang cach giira bién tan so voi ta diéu khién hoic céc thiét bi khéac theo
chiéu dung: 150 mm va theo chiéu ngang: 50mm.
1.4.6.1 Cach dau day

N&i day chi duoc thuc hién sau khi chic chin nguédn dién da duoc cit.
Néu khong s& gay giat. Chi kiém tra hoat dong cua bién tan khi nat khan cap
(Emergency Stop) trén bang diéu khién da nhan. Nguoén dién truéc khi vao
bién tan phai dugc ndi qua mot MCCB (Aptomat) va thuc hién cac biém phap
an toan khac doi voi ngan mach boi cac day néi bén ngoai. Néu khong co thé
gay ra chay no. Cac tram noi day & bién tan phai dam bao ndi chac chan. Néu
khong co thé gay tai nan hodc hu hong bién tan. Tuy thudc vao ting loai bién
tan phai chon cac dau ndi va tiét dién day dan cho phd hop. Khong dugc nbi

dién xoay chiéu (AC) vao cac dau ra U, V, W cua bién tan. Véi bién tan dau
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vao 1a 1phase 220V thi ngudn cung cép s& duoc ndi vao 2 tram ndi R, T cua

bién tan. Pam bao dién ap danh dinh dau vao caa bién tan phu hop voi dién

ap cap AC. Néu khong bién tan sé& bao 15i hoic gay hu hong.
1.4.6.2. So' @6 dau day caa bién tan

lDB Resistor- l

I, 230v  MCCB
ar B1 B2

() [

L : v =
230/460v—C __ S v - 0
50/60Hz * & T W

) FM 4 :

Farvard FuniSiog @ Culps Frequency Mol

g
Ristese RSty

RX capt )

rerier Disabie

" BX
Fadll Fesel

- RST

— 55 IO

MO R e

Kl Amchion Input 2 P Faiory So

- i | ey
— T3 P2 | o
Kl Amchion Input 3 P—
I & Pz [ .
- — P I0A 0] D4} Fauicupaiany
LILMI [T L= than BCERTY, §8,
CM s --‘ Lesss than DAV, 18
J08 AN

Sarrhonen Chidd

. 5 ]

il TR P‘““"T‘F;"'” n‘ Loss than DS, S0md,

peedey : Faclory & Rie
+ 120 mA e Y saliryg
Epaedsiyaa inpet

V1 oo

| SPeecisiad inget S+L reuma wooeusATU
§ =20mb [280ohm] g3 Compranicaion port

p—] )} Common o
VALVt
Epaedsigad Inpul

Hinh 1.16: So d6 dau day cua bién tan
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1.4.6.3. Nbi cac dau day mach chinh

R 5 T B1 B2 U v w

3 Phase Power Input: R, 5, T
1 Phase Power lnput: R, T

—1 DB Resistor

Hinh 1.17: Nbi cac dau day

Ky hiéu Dién giai
Nguon cung cap vao 1 phase hay 3 phase
200 — 230VAC cho bién tan loai 220V, 380-460

cho loai 400V Loai 1 phase ndivao: RvaT

3 Phase ra ni véi dong co

Pau nai dién tro khang, khi st dung chire nang dimg 12
DC- Brake

R
S
T
U
\%
W
Bl
B2

- Ludn ndi cac dau vao qua mot MCCB (Aptomat) pht hop véi bién tan.

- Lip 1 MCCB cho mdi bién tan dugc st dung.

- Chon MCCB phu hop vai bién tan.

- Néu 1 MCCB duoc st dung chung cho nhiéu bién tan hay véi nhiéu thiét bi
khac, hdy tao mot mach r& nhanh duoc dong hay cat bai contactor sao cho
ngudn cap cho bién tan khong bi anh huong khi sy ¢b xay ra cho cac mach
nhanh khéc.

1.4.6.4. N6i day mach diéu khién

304 | 30 | 308
1 lzlzlalse]7lelelul1]z]z]4]s]e]7]e]e]n
mome]cm|Fx|Rre]cm]Bx]soclrsTicm]pilpelps|velvijom] 1 |Fmls:|s




Tin hiéu | Ki hiéu Tén Dién giai
P1,P2,P3| | Chay nhiéu cap toc do khac
Pau vao da chiic ning
nhau
Chon
Quay thuan
X
. Chon ché do quay nghich hay
S Quay nghich '
g R dung lai
3 I Chay véi tan s6 Jog da dinh
o ., Khi Bx la On thi dau ra cua
e Dung khan cap .
; B bién tan la Off
s . : s
“: Reset 3i Str dung khi reset loi
i: PAu nbi chung Pau ndi chung cho cac diém
= Nguon cap cho tan Nguon cap cho Analog
Vv s6 chuan 12V,10mA
V| Pau vao tan s chuan | Str dung dau vao tir 0-10V
8 1 (0-10V)
[4+] < < 7 7 <
g Pau vao tan so chuan | Str dung dau vao tir 4-20mA
I (4-20mA)
Pau noi chung cho tan | Pau no6i chung cho Analog
C s chuan
Pau ra Analog, hiém |Lay duong diéu khién cho cac
SFM-CM | thi cho thiét bj ngoai | thiét bi khac theo sy thay doi
g g (R 5 A A
- < VI tur ] __cuatan so
- 3 Tiep diém AC 250V, 1A hoidc
_;3 | O |Dhurathong bao I3i| DC 30V. 1A. Khi c6 13i 30A-
£ g A 30C d6ng, & binh thuong
© MO-MG . Sau khi dinh chtrc nang & dau
Dau ra da chtrc nang
ra, DC24V, 50mA hodc nho
RS-485 s*, s Cong truyén thdng Cong giao tiép cho
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- Lya chon phuong thitc ddu vao: C6 hai phuong thire dau vao tly thudc
swith trén bo mach chuyén d6i NPN hozc PNP:

SURLH m— sw i
PNP

NPN

J1

J1
FO - -
) =
o DC24ay e

B B , e ek ]

Fx

Inside Imverter Ingide Inverter

Hinh 1.18: Lua chon phuong thirc dau vao
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CHUONG 2.
BOQ PIEU KHIEN LOGIC PLC HQ S7 — 200

2.1. GIOI THIEU CHUNG VE HQ PLC S7 - 200

PLC S7 — 200 la thiét bi diéu khién logic lap trinh c¢& nho cua hing
SIEMENS cong hoa lién bang Duc, c6 ciu tric kiéu modul va CPU cac
modul mé rong. Cac modul nay duoc st dung cho nhiéu cac ung dung lap
trinh khac nhau. Thanh phan co ban caa S7 — 200 1a khdi vi xt ly CPU 212,
CPU 214 hay CPU 216. V& hinh thic bén ngoai, su khac nhau gitra céc loai
CPU nay nhan biét duoc nho dau vao ra va nguon cung cap. CPU 212 c6 8
cong vao va 6 cong ra va co kha nang mo rong thém bang 2 modul mé rong.
CPU 214 c6 14 cong vao va 10 cong ra va c6 kha ning mé rong thém bang 7
modul ma rong. CPU 216 ¢6 24 cong vao va 16 cong ra va co kha ning mo

rong thém bing 14 modul mé rong.

Hinh 2.1: B6 PLC S7 200
2.2. CAU TRUC CHUNG CUA HOQ PLC S7 - 200
2.2.1 Cau hinh cirng
Pé thyc hién duoc 1 chwong trinh diéu khién, PLC c¢6 kha ning nhu

mot may tinh, nghia 1a ndé ¢6 mot bo vi xi ly (CPU: Center Processing Unit),

mot hé diéu hanh, mot bo nho dé luu gitr chuong trinh, dir liéu va cac cong
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vao ra dé giao tiép véi cac thiét bi diéu khién va trao ddi thdng tin véi moi
truong xung quanh. Bén canh d6, nham phuc vu cac bai toan diéu khién sé,
PLC con c6 thém céc chtc ning dic biét nhu bo dém, bo thoi gian va cac
khbi ham chuyén dung. Phan ciing c6 1 b diéu khién kha trinh PLC duoc ciu
tao thanh cac modul. Mot bo PLC thuong ¢ cac modul sau. Modul nguén
(PS). Modul bo nhé chuong trinh. Modul don vi xtr ly trung tdm (CPU).
Modul dau vao, ra. Modul ghép ndi. Modul chirc ning phu.

CPU
B¢ nhé chuong trinh
A
\4 . .
<> B0 dinh thoi gian
Khéi xir Iy trung tam va h¢ didu | -
hanh > By dém
B6 dém vio > PR —
> Bit co
A
Céng vao ra b > Quan ly ghép
Cong ngit va dém tdc d6 cao R

v

Hinh 2.2: So d6 ciu tric bén trong PLC cta hing
SIEMENS

Mdi modul duoc ghép thanh 1 don vi riéng, c6 phich cim nhiéu chan dé cam
vao rit ra dugc dé dang trén trén mot panel co khi c6 dang hop hoic bang.
Trén panel co lap cac duong. Puong ray nguén dé dan nguén maot chiéu Iy tir
dau ra ctia modul ngudn PSCN (thuong 1a 24V) dén cung cap cho cac modul
khéc. Bus lién lac dé trao doi théng tin gitra cac modul véi thé giéi bén ngoai.
2.2.2. Pon vi xw ly trung tdm CPU

MJ3i mét thiét bj PLC chi ¢ mot modul CPU. C6 2 loai don vi xu ly
trung tdam CPU. DBon vi xtr Iy “don bit”: thich hop cho viéc xtir ly céc thao tac

logic. Do van dé thoi gian xtr 1y nén khéng thuc hién duoc cac chic ning
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phtrc tap. Pon vi xtr Iy “da bit”’. Loai nay téc do xir Iy cao hon vi vay thich
hop nhiéu véi viéc xtr Iy nhanh chéng céc thdng tin sé va thuc hién cac bai
toan phuc tap. S¢ di dat duoc toe d6 cao vi khong nhitng né cé thé xu Iy theo
bit ma con xu Iy tir bao gdom nhiéu bit ¢ thé toi 16 bit. Nguyén Iy hoat dong
cia CPU: Cac thong tin luu trir trong bd nhé chuong trinh duoc goi 1én tuan
tu vi dd duoc diéu khién va kiém soat boi bé nhé chuong trinh. B vi xir ly
lién két céc tin hiéu riéng Ié lai véi nhau theo cac qui dinh tir d6 rut ra két qua
la cac lénh cho dau ra. Sy thao tac lan luot ctia chuong trinh din dén mot thoi
gian tré goi la thoi gian quét.
2.2.3. By nhé S7 — 200

Bo nhé cia S7 — 200 duoc chia thanh 4 vung nhé véi 1 tu ¢ nhiém vu
duy tri di liéu trong 1 khoan thoi gian nhat dinh khi mat nguon. Bo nhé S7 —

200 c6 tinh nang dong cao, doc va ghi duoc toan vung.

EPROM Mién nhé
ngoai
Chuong trinh | » Chuong trinh » Chuong trinh
Tham sb «—> Tham sb «—> Tham sb
Ving d6i
tuong

Hinh 2.3: Cau tric bo nhé S7-200
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2.2.3.1 Vung nhé chwong trinh

La ving nhé duoc dung dé luu giit chuong trinh, ving nay thudc kiéu
doc ghi duoc (non—volatile). Chuong trinh diéu khién hién hanh dugc luu trix
trong bo nhd chuong trinh bang cac bd phan luu trir dién tr nhu RAM,
PROM hay EPROM. Chuong trinh duoc tao ra voi sy giup do cua 1 thiét bi
lap trinh cdm trén panel cua PLC. M6t ngudn dién duy tri 1 can thiét cho
RAM ngay ca trong truong hop mat ngudn chinh. Nguoi ta cho phép thiét ké
thanh modul dé cho phép thuc hién cac chirc niang diéu khién c6 quy md khac
nhau. Dong thoi mudn ma rong bo nhé chi can cam céc thé nhé vao panel cua
PLC.
2.2.3.2. VUng nhé tham so

La vung luu giir cac tham sb nhu tir khoa, dia chi tram...Ciing gidng
nhu ving chuong trinh, vang tham sé thudc kidu doc ghi dugc (non -
volatile).
2.2.3.3. Vung nhé dir liéu

Vung nhé dix lidu dugc st dung dé cat dir liéu caa chuong trinh bao
gom két qua cac phép tinh, hang sé duoc dinh nghia trong chwong trinh, bo
dém truyén thong... Mot phan cia ving nhé nay (200 byte dau tién véi CPU
212 va 1kbyte dau tién voi CPU 214) thudc kiéu ghi dugc (non - volatile).
Vung nhé dir liéu 1a mién nhé dong, né cd thé duoc truy nhap theo ting bit,
ting byte hay tir don (word) hoic tir kép. Ghi céc dit liéu kiéu bang bi han ché
rat nhiéu vi céc dit liéu kiéu bang thuong chi duoc sir dung theo nhitng muc
dich nhit dinh. Ving nhé dit liéu lai duoc chia thanh nhitng mién nhé nho voi
cac cong dung khac nhau. Chung dugc ki hiéu bang nhiing chit cai dau tién
cua tén tiéng anh dic trung cho ¢éng dung ciia chung nhu sau:
V - Variable memory/mién doc ghi duoc.
| - Input image register/ mién dém cong vao.

O - Output image register/ mién dém cong ra.
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M - Internal memory bits/ Mién nhé noi.
SM — Special memory bits/ mién nh¢ dic biét.
Tat ca cac mién nay déu co thé truy nhap dugc theo tung bit, tirng byte hay
theo tir don hoac tur ghép.
2.2.3.4. Vung nhé déi twong

Vung nhé déi tuong duoc str dung dé luu trir dit liéu cho cac dbi tuong
lap trinh nhu gia tri tac thoi, gia tri dac biét cua bo dém, hay timer. Dit liéu
kiéu d6i twong bao gom céc thanh ghi cua timer, bo dém, cac bo dém téc do
cao, bd dém vao ra tuong tu va cac thanh ghi AC (accumulator). Kiéu dir liéu
d6i tuong bi han ché rat nhiéu vi cac dir liéu kiéu dbi tuong dugc ghi theo
muc dich can st dung cua ddi tuong do.
2.2.4. Modul d4u vao

Modul ¢6 chirc nang 14y tin hiéu dua vao PLC, n6 c6 chtra bo loc va bo
thich ang mirc nang luong, mot mach phédi ghép cd lua chon dugce ding dé
ngan cach giai dién cua mach trong va mach ngoai. Phan 16n cac modul dau
vao duoc thiét ké dé co thé nhan duoc nhiéu dau vao va néu thém dau vao thi
c6 thé cam thém cac thé dau vao khac. Viéc chuan doan hu hong sai sot sé
duoc thuc hién mot cach dé dang néu mdi dau vao dugc trang bi mot didt phat
quang bao muc tin hiéu dau vao.
2.2.5. Modul diu ra

Modul dau ra cé cau tao gidong nhu modul dau vao. N6 gui thang théng
tin dau ra dén cac phan tu kich hoat cua may 1am viéc. Vi vay nhiéu modul
vao ra thich hop véi cac mach phdi ghép khac nhau da dugc cung cap. Dibt
phat quang c6 thé duogc 1ap dé quan sat dau ra gilp cho viéc phat hién nhiing
15i 13p ghép. Sb lwong dau ra c6 thé dong thoi hoat dong, phu thudc vao ting

loai thiét bi va c6 thé han ché boi 1y do dién hoac nhiét.
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2.2.6. Chirc ning phoi ghép

Modul phéi ghép duoc dung dé ndi cac thiét bi diéu khién kha trinh véi
thiét bi bén ngoai nhu man hinh, panel mé rong hay thiét bi 1ap trinh théng
qua cong truyén thong ndi tiép RS 485 véi phich cam 9 chan goi 12 cong MPI.
Thém vao d6, cac chirc nang phu ciing can thiét hoat dong song song vai cac
chtrc ning thuan tuy cua 1 PLC co ban. Ciing c¢6 khi ngudi ta ghép thém cac
the dién tir phu dac biét dé tao ra cac chiic nang phu d6. Trong cac trudng hop

nay déu phai ding dén mach phdi ghép.

Chan Chtrc nang
1 DAt
2 Ngudn 24 VDC
3 Truyén nhap dix liéu
4 Khéng st dung
3 Pt
6 Ngudn 5 VDC
7 Ngudn 24VDC
8 Truyén nhan dix liéu
9 Khong str dung

Hinh 2.4: So d6 chan cdng truyén théng
RS 485

Ghép ndi S7 — 200 v4i may tinh PC thong qua cong RS 232 can c6 cap
ndi PC/PCI véi bo chuyén doi RS 232/RS 485. S7 — 200 sir dung cong truyén
thong néi tiép RS vai phich cam 9 chan dé phuc vu cho viéc ghép néi voi cac

thiét bi lap trinh khac hoac cac tram PLC khac. Téc d6 truyén cua may lap
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trinh kiéu PPI lag 9600 baud. Téc d6 truyén cung cip cua PLC theo kiéu tu
do 12 300 dén 38400 baud.
2.2.7. Cac chirc nang phu

B& nhé duy tri: Cé chirc nang nhu role duy tri, nd duy tri tin hiéu khi
mat ngudn dién. Khi duoc cap nguédn trd lai thi bo chuyén ddi bo nhé nim &
trang thai nhu trudc IGc mat ngudn. Bo dinh thoi gian timer: bo thoi gian co
churc nang tuong tu nhu cac role thoi gian, viéc dat thoi gian dugc thuc hién
tir bén ngoai hoac duoc lap trinh san. Bo dém (counter): dung dé dém su kién,
c6 thé lap trinh co ban hoac thong qua céc thé tir phu, viéc dat gia tri bo dém
théng qua lap trinh hozc nGt bam. Chirc ning s6 hoc: duoc thiét ké dé thuc
hién bon chirc ning s6 hoc co ban: cong trir, nhan, chia va cac chic ning so
sanh. Su c6 mat cua cac chirc nang phu lam nang cao kha nang 1ap trinh cua
PLC. Chirc ning diéu khién sé6 (NC): chirc ning nay 1am PLC c6 thé duoc
tng dung dé diéu khién qua trinh cdng nghé caa may cong cu hoac tay may
cua nguoi may cong nghiép...
2.2.8. Nguon cap, pin va nguon nudi by nhé

Ngudn cap xoay chiéu hodc 1chiéu. Nguon pin cd thé duoc si dung dé
ma rong thoi gian luu gitt cho cac sé liéu c6 trong bo nhd. Ngudn pin duoc tu
dong chuyén sang trang thai tich cuc néu nhu dung luong tu nhé bi can kiét
va no phai thay thé vao vi tri d6 dé dix liéu trong bo nhd khong bi mat di.
2.3. THUC HIEN CHUONG TRINH

PLC thuc hién chuong trinh theo vong lap. Mdi vong lip duoc goi la
1vong quét (scan). Mbi vong quét dugc bit dau giai doan doc dir liéu tir cac
cong vao bo dém 4o, tiép theo 1a giai doan thuc hién chwong trinh. Trong ting
vong quét, chuong trinh duogc thuc hién bang Iénh dau tién va két thic bang
lénh két thuc (MEND). Sau giai doan thuc hién chuwong trinh 1a giai doan
truyén thong tin noi bo va kiém tra 18i. Vong quét két thic bang giai doan

chuyén cac noi dung cua bo dém 4o t6i dau ra. Nhu vay tai cac thoi diém thuc

34



hién lénh vao ra, thong thuong 1énh khéng 1am viéc truc tiép voi cac cong vao
ra ma chi thdng qua bd dém ao caa cong trong viing nhé tham sé. Viéc truyén
thong tin gitra bo dém ao vai ngoai vi trong giai doan 1 va giai doan 4 do
CPU quan ly. Khi gap 1énh vao ra ngay lap tac thi hé thdng sé ding ngay moi
viéc khéc, ngay ca chuong trinh xtr Iy ngat, dé thuc hién Iénh ndy mot céch

truc tiép vai céng vao ra.

Qhugénﬁdfr liéu Bioc dit liéu oy
tr bi Cfem 80 ra ngoai vi vao b
Ngoai vi dém o

Truyén thdng .
va kiém tra ghuc hlte\ﬂh
n6i b chLraeng trin

Hinh2.5: Vong quét chuong trinh trong PLC S7 - 200

2.4. PHUONG PHAP LAP TRINH VOI PLC

C6 thé 1ap trinh cho PLC S7 — 200 bang cach sir dung 1 trong cac phan
mém sau diy STEP7 — Micro/Dos, STEP7 — Micro/Win. Nhitng phan mém
nay déu c6 thé cai dat dugc trén cac may tinh 1ap trinh ho PG7xx hay trén cac
may tinh c& nhan PC. Cac chuong trinh cho PLC S7 — 200 phai ¢6 céu tric
bao gom: Chuong trinh chinh (main program) va sau d6 1a cac chwong trinh
con va cac chuong trinh xir Iy ngat duoc chi ra ¢ dudi ddy. Chuong trinh
chinh duoc két thic bang lénh MEND. Chuong trinh con la bo phan cua
chuong trinh. Cac chuong trinh con phai duoc viét sau lénh két thiic chuong
trinh chinh MEND. Cac chuong trinh xtr Iy ngét 1a mot bo phan cua chuong
trinh. Néu can sir dung chuong trinh xtr Iy ngat phai viét sau lénh két thic
chuong trinh chinh MEND. Cac chuong trinh con dugc nhdm lai thanh 1

nhém ngay sau chuong trinh chinh. Sau d6 dén ngay chwong trinh xir Iy ngit.
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bang cach viét nhu vay, cau trac chuong trinh dwoc rd rang va thuan tién hon
trong viéc doc chuong trinh sau ndy. C6 thé do tron lan cac chuong trinh con
va chuong trinh xir Iy ngat dang sau chuong trinh chinh.

Céch 1ap trinh cho S7 — 200 ndi riéng va cho cac PLC n6i chung cua
SIEMENS duya trén 2 phuong phap co ban:

- Phuong phap hinh thang (Ladder logic) viét tat 1a LAD.

- Phuong phap liét ké (Statement List) viét tat 1a STL.

Néu chuong trinh duoc viét theo kiéu LAD, thiét bi lap trinh s& tu tao ra mot
chuong trinh theo kiéu STL tuong tmg. Nguoc lai khdng phai moi chuong
trinh dugc viét theo kiéu STL ciing c6 thé chuyén sang dang LAD.

Main program Thuec hién trong 1 vong quét
SBR n/ chuong trinh con thir n+1 Thuc hién khi dugc chuong trinh
chinh goi

INT o/ chuong trinh ngat thir 1

Thuc hién khi ¢6 tin hiéu ngat

INT o/ chwong trinh ngat thi n+1

Hinh 2.6: Céu tric chuong trinh cia PLC S7 — 200
2.5. CAC LENH CO BAN PLC SIMATIC S7- 200

2.5.1 Lénhvao: LD va LDN.

- Lénh LD: nap gi4 tri 16gic cua mot tiép diém vao trong bit dau tién caa ngin
xép. C4c gia trj cii con lai trong ngin xép bi day Ui xuéng mot bit.

- Lénh LDN: nap gia tri logic, nghich dao cua mét tiép diém vao trong bit dau

tién ciia ngin xé&p, C4c gia tri cii con lai trong ngan xép bi day IUi xubng mot bit.
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M6 ta lénh biang LAD
Bang 2.1: Md ta Iénh bang LAD

LAD M6 ta Toéan hang
N Tiép diém thuong mé sé duoc [ n: 1, Q, M, SM, T,C, V
— = dong néun=1 (bit)

Tiép diém thuong dong sé mé
—I/I\P p g dong

khi n=1
_|'\f | Tiép diém thuong mao sé dong | n: |
thire thoi khi n= 1
N Tiép diém thuong dong s& mo

thuc thoi khin=1

M@ ta Iénh bang STL
Bang 2.2: M6 ta Iénh bang STL

Lénh M0 ta Toan hang
LD n | Lénh nap gia tri logic caa diém n dau tién | n:
trong ngan xép. 1,Q,M,SM,T
LDN n | Lénh nap nghich d4o caa diém n vao bit | (bit) C,V

dau tién trong ngan xép.

LDI n | Lénh nap tac thoi gia tri logic caa diémn | n: |

vao bit dau tién trong ngan xép.

LDNI n | Lénh nap tac thoi gia tri logic nghich dao

caa diém n vao bit dau tién trong ngan xép.

2.5.2 Lénh ra: OUT PUT (=)
Lénh sao chép noi dung caa bit dau tién trong ngin xép vao bit duoc

chi dinh trong 1énh. Noi dung cta ngin xép khdng bj thay doi.
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M6 ta lénh bang LAD
Bang 2.3: M0 ta Iénh bang LAD

LAD M6 ta Toéan hang

Cudn day dau ra ¢ trang thai kich | n: 1,Q,M,SM, T,C,V
‘ " | thich khi c6 dong diéu khién di (bit)

qua.

Cudn day dau ra duoc kich thich | n: Q
‘_ " | tac thoi khi c6 dong diéu khién di | (bit)

qua.
Bang 2.4: M0 ta lénh bang STL
STL Mo ta Toan hang
= n Lénh = sao chép gia tri cua dinh | n: 1,Q,M,SM,T,C,V

ngan xép toi tiép diém n duoc chi | (bit)

dan trong Iénh.

=1n Lénh = 1 sao chép tuc thoi gia tri | n: Q(bit)
cia dinh stack toi tiép diém n

duoc chi dan trong lénh.

2.5.3 Céc Iénh ghi/ xo0é4 gia tri cho tiép diém

Lénh SET (S) - RESET (R) dung dé dong va ngat cac diém gian doan di duoc
thiét ké. Trong LAD, 16gic diéu khién dong dién dong hodc ngat cac cuon day
dau ra. Khi dong diéu khién dén cac cuon day thi cac cudn day dong hoac mo
c4c tiép diém (hoac mot day cac tiép diém). Trong STL, lénh truyén trang thai
bit dau ciia ngan xép dén cac diém thiét ké. Néu bit nay c6 gia tri bang 1, cac
lénh S va R s& dong ngat tiép diém hodc mot day cac tiép diém (gidi han tir 1
dén 255) Noi dung cua ngan xép khdng bi thay d6i boi cac [énh nay.
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Bang 2.5: Md ta Iénh S va R bing LAD

LAD M6 ta Toan hang
o Pong mot mang gom n tiép diem | S_ BIT: I, Q, M,
(S)" | kétxS_BIT. SM, T C, V(bit)

S'BIT

Ngit mot mang gom n tiép diém
ké tr S_BIT. Néu S_BIT lai chi

n: 1B,QB,MB,SMB,
VB (byte)AC,hang

(R)" | vao Timer hoic Counter thi Iénh | s6, *VD, * AC.
s& xoa bit dau ra cua Timer/
S'BIT Counter do.
Pong tac thoi moét mang gom n | S_BIT: Q (bit)
o (S 17 | cac tiep diem ke tr S_BIT. n: 1B, QB, MB,
Ngat tic thoi mét mang gom n SMB"VB (,byte)
RI") | cic tiép diém ké tr dia chi |~\C»Nangso, *VD,
S BIT. AC.
Bang 2.6: Mo ta Iénh S (set) va R (Reset) bang STL nhu sau
Lénh M0 ta Toan hang
S S BIT n | Ghigia tri logic, vao mot mang gom n | S_BIT: I, Q,
bit ké tir diachi S _BIT M, SM, TC,
R S BIT n | Xoa mdt mang gom n bit ké tir dia chi | V (bit).
S BIT. Néu S_BIT lai chi vao Timer thi
Iénh s& x0a Timer.
SIS BIT  n | Ghi tuc thoi gia tri logic 1 vao mot mang | S_BIT: Q
gom n bit ké tir diachi S_BIT n: 1B, QB,
Rl S BIT n | Xoa tic thoi mot mang gom n bit ké tr | MB, SMB,
diachi S_BIT. VB(byte)A
C,hangsd,
*VD, * AC
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2.5.4 C4c Iénh logic dai s6 Boolean

Cac lénh tiép diém dai s6 Boolean cho phép tao lap dugc cac mach

logic. Trong LAD cac Iénh nay duoc biéu dién thong qua ciu trdc mach, mac

ndi tiép hay song song céc tiép diém thuong déng va cac tiép diém thuong

maé. STL ¢6 thé str dung cac 1énh A (And) va O (Or) cho cac ham ho hodc cac
Iénh AN (And Not), ON (Or Not) cho cac ham kin.

Bang 2.7: M6 ta Iénh Boolear

Lénh Mo ta Toan hang
O n Lénh thuc hién toan to A (A) vav (O)|n: I, Q, M,
A n gitra gia tri logic cua tiép diém n va gia tri | SM(bit) T,C,V
bit dau tién trong ngan xép. Két qua duoc
ghi lai vao bit dau cua ngan xép
AN n Lénh thuc hién toan ta A (A) vav (O)
ON n giira gia tri logic nghich dao cua tiép diém
n va gia tri bit dau tién trong ngin xép.
Két qua duoc ghi lai vao bit dau cua ngan
Xép
Al n Lénh thuc hién toan to A (A) vav (O) | n: I(bit)
Ol n giira gia tri logic cua tiép diém n va gié tri
bit dau tién trong ngan xép. Két qua duoc
ghi lai vao bit dau cua ngin xép
ANI n Lénh thuc hién toan tor A (A) vav (O)
ONI n giita gia tri logic nghich dao cua tiép diém

N va gia tri bit dau tién trong ngan xép.
Két qua duoc ghi lai vao bit dau cua ngin

7
A

Xep
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2.5.5 C4c Iénh diéu khién Timer
Timer 1a bo tao thoi gian tré giira tin hiéu vao va tin hiéu ra nén trong
diéu kién van thuong duoc goi 1a khau tré. V&i S7-200 c6 64 Timer (véi CPU
212) hoac 128 Timer (vai CPU 214) duoc chia lam hai loai khac nhau.
Bang 2.8: M0 ta lénh diéu khién timer

Lénh | P9 phan | Gi4 trj cuc dai | CPU 212 CPU 214
1g Irils 32,7675 T32 T32, T96
TON 10ms 327,675 T33+T36 | T33+T36,T97 +T100
100ms 3276,7s T37 +T63 | T37+T63,T101+T17
1 ms 32,7675 TO TO, T64
TONR | 10ms 327,675 TL+T4 | T1+T4, T65=T68
100ms 3276,7s T5+T31 | 75+ T31, T 69 + T95

- Timer tao thoi gian tré khdng co nhd (ON- Delay Timer), ky hiéu 1a TON.

- Timer tao thoi gian tré ¢d nhé (Retentive On-Delay Timer), ky hiéu la
TONR. Ca hai Timer kiéu TON va TONR cung bat dau tao thoi gian tré tin
higu ké tir thoi diém c6 suon 1én ¢ tin hiéu dau vao tic 1a khi tin hiéu dau vao
chuyén trang thai logic tir 0 1én 1, dugc goi 14 thoi diém Timer duoc tinh va
khéng tinh khoang thoi gian khi dau vao c6 gia tri logic 0 vao thoi gian tré tin
hiéu duoc dit truée. Khi dau vao co gia tri logic bang 0, TON tu dong Reset
con TONR thi khong ty dong RESET.
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Bang 2.9: Ca phéap khai bao st dung Timer trong LAD

LAD

MO ta

Toan hang

TON-Txx
IN
PT

Khai bao Timer sd hiéu xx kiéu
TON dé tao thoi gian tré tinh tir khi
dau vao IN duoc kich. Néu nhu gia
tri dém tac thoi 16n hon hodc bing
gia tri dat trudc PT thi T- bit c6 gia
tri logic bang 1. C6 thé reset Timer
kiéu TON bang Iénh R hoic bang gia
tri logic O tai dau vao IN
CPU 212 va 214

T32

T33+ T36

CPU 214
T96
T97 +

1ms
10ms
T100

100ms T37+T63  T101 + T127

Txx: CPU 212: 32+ 63
(word) CPU 214:32+63
96+ 127

PT VW, T,C, IW
(word)QW, MW, SMW
AC, AIW, VD

AC, hang s6

TONR-Txx
IN
PT

Khai baoTimer s6 hiéu xx kiéu
TONR dé tao thoi gian tré tinh tir khi
dau vao IN duoc kich. Néu nhu gia
tri dém tac thoi 16n hon hoic bang
gia tri dat truac PT thi T- bit co gia
tri logic bang 1. C6 thé reset Timer
kiéu TONR bing Iénh R cho T- bit
CPU 212 va 214 CPU
214
1ms
10ms
100ms

T0
T1+-T4
T5+T31

T64
T65 =+ T68
T69 +~ T95

Txx: CPU: 212: 0+ 31
(word) CPU 214: 0 +31
64+ 95

PTVW, T,C, IW
(word)QW, MW, SMW
AC, AIW, VD

AC, hing sb
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Bang 2.10: Cu phap khai bao str dung Timer trong STR

STL

MO ta

Toéan hang

TON

Txxn

Khai bao Timer s6 hiéu xx kiéu TON dé
tao thoi gian tré tinh tir khi dau vao IN
duoc kich. Néu nhu gia tri dém tac thoi 16n
hon hodc bing gié tri dat truge PT thi T-
bit c6 gia tri logic bang 1. C6 thé reset
Timer kiéu TON bang lénh R hodc bang
gia tri logic 0 tai dau vao IN
CPU 212 va 214
T32

CPU 214
1ms T96
10ms T33+T36 T97 = T100

100ms T37 +T63 T101 + T127

Txx:CPU:212: 32+63
wordCPU214:32+ 63
96=127

nvw, T,C, IW
(word) QW, MW,
SMW AC, AIW, VD
* AC, hang sb

TONR

TXXn

Khai bdo Timer s6 hiéu xx kiéu TONR dé
tao thoi gian tré tinh tir khi dau vao IN
duoc kich. Néu nhu gia tri dém tac thoi 16n
hon hodc biang gia tri dat trudc PT thi T-
bit c6 gia tri logic bang 1. C6 thé reset
Timer kiéu TONR bang Iénh R cho T- bit

CPU 212 va 214 CPU 214
1 ms T0 T64
10ms T1+T4 T65 + T68
100ms T5+T31 T69 + T95

Txx:CPU:212: 0 + 31
(word)CPU214:0 +31

64+ 95
nvW, T,C, IW
(word) QW, MW,
SMWAC, AIW, VD
* AC, hang sb
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2.5.6 C4c Iénh diéu khién Counter
Counter 1a bo d¢ém thuc hién chirc nang dém suon xung trong S7- 200.
Céac bo dém cua S7-200 duoc chia 1am 2 loai: Bo dém tién CTU va bo dém
tién/ Iui (CTUD).
Bang 2.11: Lénh khai bo str dung bo d¢ém trong STL

STL M6 ta Toéan hang
CTU Khai bdo bo dém tién theo suon
Cxx n lén cua CU. Khi gi4 tri dém tac | Cxx: CPU: 212: 0 = 47

thoi C - word I6n hon hoac bang | (word) CPU214: 0 + 47

gia tri dat trudgc n, C - bit c6 gia tri 80+ 127
logic bang 1. Bo dém duoc reset
khi dau trong ngin xép co gia tri PV VW, T.C, IW

logic bang 1. B dem ngimg deém | (word) QW, MW, SMW
khi C- word dat duoc gia tri cuc | ac . AIW, hing sé*
dai 32.767 VD, *AC

CTUD Khai bao bo dém tién/ I0i, dém
CxX n tién theo suon 1én cia CU va dém | Cxx: CPU: 212: 48 + 63
lui theo suon Ién cua CD. Khi gia | (word) CPU 214: 48 + 79
tri dém tac thoi C- word 16n hon
hoic bang gia tri dat trudc n. C-bit
Cxx cO gia tri logic bang 1. Bo | py VW, T.C, IW

dém ngumg dém tién khi C-word (word) QW, MW, SMW
dat dugc gia tri cyc dai 32.767 va | AC, AIW, hing s&* VD,
ngimg dém I0i khi C- word dat | *AC

duoc gia tri cuc tiéu - 32.768
CTUD reset khi dau vao R cd gia
tri logic bang 1.
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2.5.7 Cac lénh can thiép vao thei gian vong quét

Trong LAD va STL chuong trinh chinh phai két thic bang lénh két
thuc khong diéu kién MEND. C6 thé sir dung Iénh két thuc c6 diéu kien END
trudc 1énh két thac khong didu kién. Lénh STOP két thuc chuong trinh, nd

chuyén diéu kién chuong trinh dén ché 46 STOP.

Bang 2.12: Biéu dién cac lénh so sanh trong LAD

Lad M6 ta Toan hang
Tiép diém thuong ma khi
nwl__ng P | nl, n2: VB, IB,
7 nl=n2
nl n2 QB
}:=1 } B=Byte
nl  n2 . (byte)MB,SMB
o I=integer
==D _ JAC CONST
nl  n2 D=double interger
——R| *VD,*AC
| | R=Real
nl - n2 Tiép diém thuong mo khi
>=B _— nl,n2: VW, T, C,
nl>=n
nl n2 IW(tir) QW,MW
>=1 B=Byte
1 ) _ SMW,AIWCONS
nbon I=integer
>=D _ T,*VD,*AC
D=double interger
nl n2
>=R R=Real
1w Tiép diém thuong ma khi
<=B nl<=n2 nl, n2: VD, ID,
nl - n2 B=Byte QD(tir kép)MD,
<=1
nl om I=integer SMDAC, HC,
<=D D=double interger CONST, *VD,
nl  n2 R=Real AC
<=R

45




Bang 2.13: Biéu dién trong STL

STL

MO ta

Toan hang

LDB =
LDW=
LDD=
LDR=

n2
n2
n2
n2

Lénh thuc hién phép tinh logic
load gié tri logic 1 vai ndi dung
ngin xép khi noi dung cua 2
byte,tir tr kép,sé thuc,nl,n2

thoa man n1=n2

nl, n2: VB, IB, OB,
MB SMB
(byte), AC, CONST,
VD, *AC

LDB>= nl
LDW>=n1
LDD>=nl
LDR>=nl

n2
n2
n2
n2

Lénh thuc hién phép tinh logic
load gia tri logic 1 véi ndi dung
ngin xép khi noi dung cua 2
byte, tur, tir kép, s6 thuc, n1,n2

thoa man n1>=n2

nl,n2: VW, T, C,
IWQW(tr) MW,
SMW, AIW
CONST,*VD,*AC

LDB<= nl
LDW<=nl
LDD<=nl
LDR<=nl

n2
n2
n2
n2

Lénh thuc hién phép tinh logic
load gia tri logic 1 véi noi dung
ngan xép khi ndi dung cua 2
byte, tir, tir kép, sb thuc, n1, n2

thoa man nl<=n2

nl,n2: VD, ID, QD
(tr kép) MD, SMD
AC, HC, CONST,
*VD, AC

2.5.8 Cac Iénh s6 hoc

Cac lénh s6 hoc dung dé thuc hién cac phép tinh sé hoc trong chuong
trinh. Céc phép tinh véi sb thuc hoic véi sb thuc dau phay dong, va cac phép
bién d6i gitra s6 thuc va sé nguyén kiéu tir kép chi thuc hién duoc & CPU214.
Ngoai cac ham co ban (cong, trir, nhan, chia) vai sé thuc va sé thuc dau phay
dong, S7-200 con cung cap con cung cap cac lénh thuc hién phép bién doi
giira s6 thuc (4byte) va s6 nguyén kiéu tir kép va lay can. Tén cac lénh sé hoc

duogc thuc hién trong LAD va STL cung cac 6 nhd dac biét dugc ching su

dung dé thdng béo trang théi két qua nhu sau:
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Bang 2.14: Mb ta cac 1énh sé hoc

SM1.3
LAD | STL S,Ml'o SMi1 ,SMl'Z Chia cho
Ketqua0 | Béaotran | Ketquaam 0
ADD | + Co co' ch Khéng
SUB _| - Co co' co Khong
ADD D | +D Co co' co Khéng
SubDD | -D Co co' ch Khéng
ADD R | +R Co co' co Khong
SUBR | -R Co co' co Khong
MUL MUL Co Khong cé Khong
MUL R | *R Co Co° co Khong
DIV DIV Co (-32,768/-1) co Co
DIV_R IR Co Co° co Co
SORT |SQRT Co Co’ co Khong
'két qua bi tran 6 nho
?tran hoac toan hang khdng hop kiéu

2.5.8.1 ADD_I (LAD): I (STL)
Lénh thuc hién phép cong cac sé nguyén 16 bit IN1va IN2 .Trong LAD
két qua 12 mot s6 nguyén 16 bit dugc ghi vao OUT, tic la:
IN1 + IN2 =QUT
Trong STL két qua cling 1a mot gia tri 16 bit nhung dwgc ghi lai vao
IN2 tic la:
IN1 + IN2 = IN2
2.5.8.2 SUB_I (LAD): I (STL)
Lénh thuc hién phép trir cac sé nguyén 16 bit IN1va IN2. Trong LAD
két qua 12 mot s6 nguyén 16 bit dugc ghi vao OUT, tic 1a:
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IN1 - IN2 =0UT
Trong STL két qua ciling 12 mot gié tri 16 bit nhung duoc ghi lai vao IN2, tic
la:
IN1 - IN2 = IN2
CU phap 1énh cong, trir 2 s6 nguyén 16 bit trong LAD, STL nhu sau:
Bang 2.15: Md ta Cl phép 1énh cong, trir 2 sb nguyén 16 bit

LAD STL Toan hang

| I IN1, IN2 VW,T, C, IW
(Tr) QW, MW SMW
™! +1 IN1 IN2 .
le  out AC, AIW, CONST, *VD*AC
5T OUT VW, T, C, IW

I (Tix) QW, MW SMWAC,*VD,
JI1 'I INl IN2 *AC
= INZ2 oOuT

2.5.8.3DD_DI (LAD): D (STL)
Lénh thuc hién phép cong cac sé nguyén 32 bit IN1va IN2 .Trong LAD
két qua 12 mot s6 nguyén 32 bit duoc ghi vao OUT, tic la:
IN1+ IN2 =0UT
Trong STL két qua ciing 1a mot gié tri 32 bit nhung duogc ghi lai vao IN2, tic
la:
IN1 + IN2 =1IN2
2.5.8.4 SUB_DI (LAD): D (STL)
Lénh thuc hién phép trir cac s6 nguyén 32 bit IN1va IN2.Trong LAD
két qua 12 mot s6 nguyén 32 bit dugc ghi vao OUT, tic 1a:
IN1-IN2=0UT
Trong STL két qua ciing 1a mot gié tri 32 bit dugc ghi lai vao IN2, tuc Ia:
IN1 - IN2 = IN2
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CU phép lIénh cong, trir 2 s6 nguyén 32 bit trong LAD, STL nhu sau:
Bang 2.16: M6 ta ct phap lénh cong, trir 2 sé nguyén 32 bit

LAD STL Toan hang
ADD B \
e IN, IN2, VD, ID, QD, (T
+RIN1 IN2 | kép) MD, SMD, AC,
e HC, CONST,*VD,*AC
INZ ouT
oy K OUT VD, ID, QD
‘R IN1 IN2 | (Tukép)MD, SMD, AC
IN1
*\/D, *AC
INZ CuT

Trong LAD: Lénh thuc hién phép nhan 2 s6 nguyén 16 bit IN1 va IN2
va két qua 1a mot sé nguyén 32 bit dugc ghi vao OUT
Trong STL: Lénh thuc hién phép nhan giira s6 nguyén 16 bit n1 va sé
nguyén chua trong tir thap (tir bit 0 dén bit 15) caa toan hang 32 bit n2(4byte).
Két qua 32 bit duoc ghi vao n2.
Bang 2.17: M6 ta ct phap lénh nhan 2 sé nguyén 16 bit

LAD STL Toan hang
UL INL, IN2 VW, T, C(tx) IW,
1EN QW, MW SMW AC, AIW,
CONST ,*VD*AC
1IN1 MUL nl n2
OUT, N2 VD,ID,QD(Ti kép)
=4 IM2 ouT

MD, SMD, AC*VD, *AC

Trong LAD: Lénh thyc hién phép chia sé nguyén 16 bit IN1cho sé
nguy@n 16 bit IN2 va két qua 1a mot s6 nguyén 32 bit dugc ghi vao tir kép
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Trong STL Iénh thuc hién phép chia giita sé nguyén 16 bit n1 cho sé nguyén
chtra trong tir thap (tir bit 0 dén bit 15) cua toan hang 32 bit n2 (4byte).
Bang 2.18: Mb ta ct phap 1énh chia 2 s6 nguyén 16 bit

LAD STL Toan hang
IN1, n1, IN2(t) VW, T, CIW,
1en aeld QW, MW SMW AC,AIW,
CONST, *VD *AC
DIV nl n2
1! OUT, n2, VD, ID, QD(Tix
{2 ourt kép) MD, SMD, AC*VD,
*AC

2.5.8.5 MUL_R (LAD): R (STL)
Trong LAD Iénh thuc hién phép nhan 2 sé thuc 32 bit IN1va IN2 va két
qua 1a mot s thuce 32 bit dugc ghi vao OUT
Trong STL lénh thuc hién phép nhan gitta s thuc 32 bit IN1va IN2 va két
qua 1a mot sb thuc 32 bit duoc ghi vao IN2.
Bang 2.19: M6 ta ct phap lénh nhan 2 sé nguyén 16 bit

LAD STL Toan hang

MUL R
EN IN1, IN2 VD, ID, QD, (Tirkép)MD,

SMD, AC, HC, CONST, *VD, *AC
OUT VD,ID,QD (Tukép) MD,
SMD, AC*VD, *AC

IN1 MUL nl n2

N2 OUT

2586 DIV _R (LAD): R (STL)
Trong LAD Iénh thuc hién phép chia sé thuc 32 bit IN1cho s thuc 32

bit IN2 va két qua 1a mot sb thuc 32 bit dugc ghi vao tir kép OUT (4byte).
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Trong STL lénh thuc hién phép chia gitta s6 thuc32 bit IN1 cho sb thuc 32 bit
IN2. Két qua 32 bit dugc ghi vao IN2.
Bang 2.20: Mb ta ct phap 1énh chia 2 s6 nguyén 16 bit

LAD STL Toan hang
DIV R IN1, IN2VD, ID, QD, (T kép)
[ MD,SMD,AC,HC,CONST,
{IN1 DIV_R IN1 IN2 |*yp*AC
{iN2  ouT OUT VD, ID, QD(Tu kép)
MD, SMD, AC*VD, *AC

Cac lénh dich chuyén thuc hién viéc di chuuyén hoic sao chép sé ligu tir ving
dir liéu nay sang vung dwr liéu khac trong b nhé. Trong LAD va trong STL
lénh dich chuyén thuc hién viéc di chuyén hay sao chép noi dung caa mot
byte, mot tir, hay mot tr kép hoac mot gia tri thuc tr vung nay sang vung
khac trong bo nho.
2.5.8.7 MOV _B (LAD): MOV _B (STL)

Lénh sao chép noi dung cua byte IN sang byte OUT.
Cu phép Iénh MOVB trong STL va LAD nhu sau

Bang 2.21: M6 ta cu phap 1énh MOVB

LAD STL Toéan hang
MOV _R IN VD,ID,QD,MD,SMD
T (Tir kép) HC, AC, hangsd
*VD *AC,
4N  oUT MOV_R IN OUT |OUT VD, ID, QD, MD, SMD

(Tir kép) AC, *VD, *AC
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2.5.8.8 MOV_W (LAD): MOV_W (STL)
Lénh sao chép ndi dung cua tir don IN sang tir don OUT.
Cu phap 1énh MOVW trong STL va LAD nhu sau:
Bang 2.22: M6 ta cu phap 1énh MOVB

LAD STL Toan hang
N INVW, T, C, IW, QW, MW
™ (TWAC, AIW, hing sé, *VD,
MOV_ W IN OUT |*AC
— OUT VW, T, C, IW, QW, MW
(Tix) AQW, AC, *VD, *AC

Lénh sao chép ndi dung cua tir kep IN sang tir kép OUT.Cu phap Iénh
MOVDW trong STL va LAD nhu sau
Bang 2.23: MG ta cu phap cu phap Iénh MOVDW

LAD STL Toan hang

MOV R
4EN IN VD,ID,QD,MD,SMD

(T kép)HC, AC,hiangs6*VD, *AC
OUT VD, ID, QD, MD, SMD
(T kép)AC, *VD, *AC

MOV_R IN OUT

1IN ouT
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Chuong 3.
THIET KE MO HINH HE THONG

3.1. YEU CAU CONG NGHE

PLC xuét tin hiéu diéu khién bién tan khoi dong cho bom 1, sau khi dat
tbc do dinh muc, PLC diéu khién bom 1 1dy dién tryc tiép tir lugi. Sau mot
thoi gian, bom 2 dwgc khoi dong bang bién tan, qua trinh tiép tuc nhu voi
bom 1. Sau mot thoi gian, bom 3 dugc khai dong bang bién tan, qua trinh tiép
tuc nhu v6i bom 2. Qua trinh dugc cu thé nhu sau: dau tién bam start 10.0, P1
dong dién cho bién tan hoat dong, ddng thoi cudn hat K1 co dién, bién tan
khoi dong cho bom 1. Sau mot thai gian 20s, cudn hit K1 mat dién, sau 0.5s
K2 ¢6 dién dong co 1ay nguon tir ludi. Sau d6 1s tiép diém P1 bi ngat ra, bién
tan bat dau qua trinh dirng. Qué trinh ndy c6 thé duge diéu chinh trén biét tan,
chon 1a 10s; 16s sau khi qua trinh dirng bat dau (5s sau khi tan s tré vé s 0)
thi P1 dong lai. Qua trinh khai dong tiép tuc dién ra nhu vay cho bom 2 va
bom 3.
3.2. TINH CHON CAC THONG SO THIET BI
3.2.1 Tinh chen ciu chi

Cau chi nhanh cap dién cho mot dong co phai théa mén diéu kién:

Pdim
b > iy = ———————— 3.1
dc dmb \/§UdmCOS(p ( )

Chon Py, =1.1kw, Ugnp =380V, cose = 0.85, l4mp =2A
Tur d6 chon Iy =6A
3.2.2 Tinh chon Aptomat
Cac Aptdmat dugc chon theo dong lam viéc lau dai, cling chinh 13 dong

tinh toan duoc xac dinh nhu sau:
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Pim
lama > Tivmax = I = K¢ = J3Uqcos, (3.2)
P

Usma = Udm.a (3.3)
Udm.ma - dién ap dinh mtrc cia mang dién.
Uamma = 380V v4i Aptdmat 3 pha.
Chon k; =0.8
l¢=1.6A, Ugmnmg = 380V do c6 3 dong co 1én chon Aptémét :
lima=5A,Uma=380V
3.2.3 Tinh chon day din
Diéu kién chon cap: Kye.lep = Iy (3.4)
Trong do: ly— Dong dién tinh toan cua nhdm phu tai.
I.,— Dong dién phat nong cho phép.
Kne — Hé sb hiéu chinh, lay Ky = 1
Vay chon cép dong 1,5mm?, I, =31A
Két hop diéu kién bao vé bang cau chi:
p > 28 (3.5)

hay 31> = 2A

V&1 mang dong luc o =3
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Luu d6 thuat toan cta chuong trinh:
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Nguyén ly hoat dong
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Ikl
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Ki—
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&
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==

B

Fio|[]F11]

}Flz[

}

B

cudn hat K1 c6 dién, bién tan khoi dong cho bom 1. Sau mot thoi gian 20s,
cudn hit K1 mat dién, sau 0.5s K2 ¢6 dién dong co 14y nguon tir ludi. Sau dé
1s tiép diém P1 bi ngat ra, bién tan bit ¢au qua trinh dirng. Qua trinh nay c6
thé duoc diéu chinh trén biét tan, chon 1a 10s; 16s sau khi qua trinh ding bat

dau (5s sau khi tan sb tra vé sb 0) thi P1 dong lai. Qué trinh khoi dong tiép

Hinh 3.2: So d6 mach dong luc
Pau tién bam 10.0, P1 dong dién cho bién tan hoat dong, dong thoi

tuc dién ra nhu vay cho bom 2 va bom 3.
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3.3. CHUONG TRINH PIEU KHIEN

PROGRAM COMMENTS
Network 1 Network Title
start, bat K1 =Q0.1; delay 20s ; bao ve bam' Start 2 lan

10.0 Q0.2 Q0.7

|1 |1 /

- 17 \® )
1
Q0.1

—(+)

1

Network 2
Khoi dong bom1 = bien tan

Q0.7 T37
| |
I | IN TON
2004PT 100 ms
T38
IN TON
2104PT 100 ms
T45
IN TON
2054PT 100 ms
Network 3
bat K2= Q0.2
T37 Q0.1
| | [/ )
- A B
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Network 4

T45 Q0.2
| | [/
|| (s)
1
Network 5
ngat bien tan
T38 Q0.7
| | [/
|| (r)
1
Network 6
Q0.2 T39
: : IN TON
+160 4PT 100 ms
Network 7
T39 Q0.7
| | [/
|| (s)
1
Q0.3

()
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Network 8

Q0.3

_|T40|—( T )

Network 10
T46 Q0.4
| L Vg
- (s)
1
Network 11
T41 Q0.7
| | rd
10 (r)

59

T39 T40
—I : IN TON
+200 q4PT 100 ms

T41
IN TON
+2104PT 100 ms

T46
IN TON
205 4PT 100 ms

Network 9




Metwork 12

0.4 T42
{ { IM TOMN
1609 FT 100 m
MNetwork 13
Taz Qa7
] l ' )
1T . ®
1
Qo0s
—.¥)
|
Metwerk 14
T4z Td3
| |
| I IM TON
2004 FPT 100 m
Taa
IM TON
2104 FPT 100 m
T4
IM TOMN
2054PT 100 m

60



Metwork 12

1604
Metwork 13
Td2 Qo7
| '
l (s)
1
Qo5
—{.¥)
1
Metwork 14
Td2
|
|
2004
2104
205+
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T4z
IM TON
PT 100 m
T43
IM TON
PT 100 m
Td4
IM TON
PT 100 m
T47
IM TON
PT 100 m



Metwork 15

T43 Q05
| rd
| (r)
i
Metwork 16
Tdr Q0.6
| rd
| N 7 )
i
Metwork 17
T44 Qo7
| I
| N T )
i
Metwork 18
0.1 Q0.1
| rd
| (r)
7
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3.4. GIAO DIEN MO HINH

Y

—

o

/

20l 2/A151/2| 08,553 S8 A M

Hinh 3.3: M6 hinh di thiét ké
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KET LUAN

Sau mot thoi gian dai nghién ciu tai lidu va thuc hién dé tai “Xay dung
md hinh hé théng khéi dgng cho nhiéu bom cia tram bom nwéc twéi tiéu,
siz dung bg bién tan LS”. Day 1a mot dé tai méi va no rat phu hop vai thuc té
san xuét hién nay, cang di sau nghién ctru cang thiy né hap dan va thiy duogc
vai trd ciia né trong viéc diéu khién ty dong. Trong dé tai nay em da nghién
ctru va giai quyét duoc cac van dé sau: Biét cach lap trinh thanh cong PLC,
cai dat va khai thac bién tan LS, xay dung, lap dat va chuan bi cac thiét bi cho
mot md hinh. Pong thoi gidp em cang cb lai kién thie PLC, may dién, truyén
dong dién, thiét ké cap dién...da hoc trong sudt thoi gian vira qua.

Tuy nhién dé lam dugc nhiing viéc trén can doi hoi mot tam hiéu biét
nhat dinh vé dién tu, tin hoc...nén em ciing gap khong it kho khan. Trong qua
trinh lam d6 an, mac du da rat ¢6 gang nhung do kién thuc va kinh nghiém
con han ché nén do an nay khong thé tranh khoi nhiing thiéu s6t. Em rat mong
nhan dugc su chi bao dong gop cuia cac thay, cd gido va cac ban dé d6 an nay
duoc hoan thién hon.

Em xin chan thanh cam on Th.S P4 Thi Hong Ly, K.s Dinh Thé Nam,
nhitng ngudi da truc tiép hudng dan, chi bao va tao diéu kién cho em nghién
ctiu, xay dung thanh cong mo hinh va hoan thanh d6 4n nay. Em ciing xin
cam on thay ¢ gi4o trong bo mdn, cac ban sinh vién I6p PC1201 da dua ra
nhiéu gop ¥ dé em hoan thién do &n nay.

Em xin chan thanh cam on!
Hai phong, ngay.....thang.....nam 2012

Sinh vién thyc hién

Pham Bé& Phu
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