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Trong nhimg nim gan day clng vai su phét trién ctia nén kinh té 1a toc
d6 gia ting khong ngimg vé céc loai phuong tién giao théng. Su phét trién
nhanh chdng ctia céc phuong tién giao thdong dd dan dén tinh trang tic nghén
giao théng xdy ra rat thuong xuyén.Van dé dit ra & day 1a lam sao dé dam bao
giao thong théng subt va sir dung dén didu khién giao théng ¢ nhiing ngi tu,

nhirng noi giao nhau cta céc lan duong la mot giai phap.

Pé viét chuong trinh diéu khién dén giao thong ta c6 thé viét trén nhiéu hé
ngdn ngit khac nhau. Nhung v6i nhitng wu diém vuot tréi cia PLC S7-200
nhu: C6 thé ghép ndi mé rong, dé thi cong, stra chira, chat lwong 1am viée 6n
dinh linh hoat. Nén & dy t0i d& chon hé thong diéu khién c6 thé lap trinh
dugc PLC (Programmble Logic Control) véi ngOn ngit 1ap trinh ctia S7-200

dé viét chuong trinh diéu khién dén giao thong.

Xuat phét tir nhimg nhu ciu thuc té giao thong trén doan tir Cau Rao dén
Nga Tu Trai Linh, tinh trang 4ch tac thuong xay ra vao nhiing thoi gian cao
diém. Pic biét 1a 2 nit Cau Vuot Lach Tray va Nga Tu Trai Linh.V4i ham
mudn hiéu biét vé vé linh vuc nay, tdi xin chon dé tai lam do an tot nghiép
vé:. Muc dich ctia dé tai nay 1a hiéu biét vé cac thiét bi tu dong hod, cac giai
phap tu dong hoa tich hop toan dién théng qua PLC S7-200 va quan trong
nhat 12 nhiing giai phap giao thong tai cic ngd tu va cum nga tu nham tiét
kiém thoi gian va ach tic giao thong (DPiéu khién dén giao théng theo “lan

xanh”, giai phap diéu khién dén giao thong tai cac niit giao thong quan trong)

Trong qua trinh hoan thién d6 an t6t nghiép “Xay dung hé thong diéu khién
dén giao thong theo ‘lan séng xanh’ doan tir Ngi tw Trai Linh dén Cau
Rao” t6i da nhan dugc sy gitip d&, dinh hudéng va phan tich chi tiét cia Thay
Than Ngoc Hoan dac biét 1a tinh toan va thoi gian chung cta “lan sGng xanh”,
Em da thuc hién va hoan thién dé tai ciia minh véi ndi dung tom tat nhu sau:

Trong d6 dé tai gdm 3 phan chinh:
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Chwong 1: Cac nat giao thong doan dwong tir nga tw Thanh Déi

deén Cau Rao

Trong chuong nay chii yéu trinh bay vé cic ngd tu Pong Qudc Binh, Cau

Vuot Lach Tray, Quan Mau, Nga Tu Trai Linh.

Chuwong 2: Ung dung PLC xiy dung hé thong diéu khién tin hiéu

den giao thong theo “lan song xanh”

Noi dung chi yéu vé giéi thiéu PLC S7 — 200, hoat dong cua dén tin hiéu tai

nga tu muc tiéu thiét ké cia mo hinh.
Chuwong 3: Xay dung mé hinh diéu khién

Noi dung chu yéu gi6i thiéu vé tinh toan va thiét ké thoi gian chung cho cac

cum dén, chuong trinh di€u khién chung, mo hinh cua dé tai.

CHUONG 1: CAC NUT GIAO THONG POAN TU NGA TU
TRAI LiNH PEN CAU RAO
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1.1. HIEN TRANG CAC NUT GIAO THONG POAN TU NGA TU
TRAI LINH PEN CAU RAO

1.1.1. NGt giao théng Pong Quéc Binh (Lach Tray — Pong Qudc Binh —
Nguyén Binh)

Chiéu rong mit duong phia Lach Tray 16m dén 18m, Pong Quéc Binh 8m,
Nguyén Binh 6m.

Khoang cach gitra 2 vach cho nguoi di b theo truc duong Lach Tray la
33,8m va theo truc duong Dong Qudc Binh — Nguyén Binh 28,8m.

Puong Lach Tray — Pong Qudc Binh — Nguyén Binh 13 16i di thuan 2 chiéu

cho céc loai phuong tién, tho so, xe may, xe 0 t0....(trir xe tai trong > 15 tén).
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Hinh 1.1: Nat giao thong Pong Qudc Binh.

Nga tu c6 hai truc duong kich thudc hinh hoc khong ddi xung, dac biét chiéu

rong duong va luu lugng xe khac nhau twong d6i 10n, khi bé tri cac cum dén
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tin hiéu cho phuong tién va ngudi di can thém dén bao cho ré phai khi dén do
(huéng Péng Qudc Binh — Nguyén Binh dé tranh un tic bai duong hep).

Dén bao cho phép r& ndy dugc méc song song véi dén do cua hudng Pong
Qudc Binh — Nguyén Binh khi dén do sang thi dén bao cho phép ré phai ()
sang xanh.

Nt giao thong Pong Qubc Binh khong phai nat quan trong nhung day 1a mot
ngd tu c¢6 nhiéu phuong tién giao thong tham gia cuc bo. Khu vyuc nat giao
thong gan nhiéu noi tip trung dong ngudi nhu truong Pai hoc Hang Hai, Dai
hoc Hai Phong, Cao dang Cong Pong, Chg Pong Qudc Binh, Truong THPT
DL Hang Hai... Nén vao thoi gian cao diém giao thong thudng roi vao tinh
trang 4ch tic giao théng vao cac thoi diém khoang 7h20 sang, budi trua
khoang 11h40, budi chiéu khoang 17h40.

Trong nhimg nim gin day tinh trang ach tic nay khong co tinh hinh cai thién

ma con cang kho xur Iy do lugng xe ngay mot nhiéu hon.
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Hinh 1.2: Tham gia giao thong nat giao thong Pong Quédc Binh.
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1.1.2. NGt giao thong Ciu vwet Lach Tray (Lach Tray — Nguyén Vin
Linh — Nguyén Binh Khiém)

Pay 1a nat giao thong cua Thanh Phd, dic biét khac voi cac ngd tu thong
thuong, 1a nit ¢6 2 truc duong cit nhau va co dudng cit nhé cho phép phuong
tién 1& phai ma khong chiu sy diéu khién ctia dén tin hiéu giao théng, phuong
tién di thang va r& trai vi thé luu lugng giam di dang ké.

Chiéu rong mit duong phia Lach Tray 18m, Nguyén Binh Khiém 35m.

Chiéu rong 1& dudng trung binh dudng Lach Tray 9,7m dudng Nguyén Binh
Khiém 8,5m.

Khoang cach gitra 2 vach cho nguoi di bo theo truc duong Lach Tray 1a 52m
va theo 37,4m.

Duong Lach Tray la 16 di thuén ca 2 chiéu cho cac phuong tién, riéng xe 0 to,
xe tai > 15 tdn di qua cau Vuot khi qua duong Lach Tray. Cac xe di thang
trén dudng Nguyén Binh Khiém ciing thuong qua cau dé tranh dén giao thong
nén luong xe ¢ day duoc giam thiéu nhat. Két cdu mat bang giao thong ciing

kha hop 1.

Cong ty TNHH
Tam nhin Con

(ac,, Tray

Cong ar
{ru hoa /5

Hinh 1.2: Nut giao thong Cau vuot Lach Tray.
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Ngi tu ¢6 2 truc duong véi kich thude hinh hoc khong d6i xing va do d6 ¢
clu tric dic biét, lan duong rong voi nhiéu lan xe chay nén ngoai 4 cot dén
tin hi¢u giao thong cao 3,8m, tin hi€u dén giao thong chinh dugc dat dbi dién
noi thuén tién cho nguoi diéu khién phuong tién thiy d& dang. Cac cum dén
tin hiéu gdbm dén cho phuong tién va ngudi di bo qua 2 chiéu duge bd tri theo
2 hudéng nhu nhau.

Nt giao théng nay 1a nit giao thong quan trong cua thanh phd, 1a hudng di
cht yéu cua cac loai xe tai, contener van chuyén hang hoa tir cang Hai Phong
di cac khu vuc khac. Luong xe di qua nga tu tuy khong c6 xe tai vi dd qua cau
vuot nhung luong xe con, xe khach va cac phuong tién cong cong thi rat
nhiéu. Nén & nat nay thudng xuyén xdy ra ach tic hang gid déng hd vao budi
sang va chiéu tan tim. Nat giao théng nay ndi cac khu dan cu dong duc lién
ké nhiéu trudng hoc va 2 ngd tu Pong Qudc Binh va Quan Mau nén lugng xe
nhiéu hon han.

Nt giao thong nay duoc coi 13 diém quan trong cua giao thong Thanh Phé

duogc thanh phd va cac co quan dwa giai phap nham giam 4ch tic tai day.

Hinh 1.4: Tham gia giao thong nat Cau vuot Lach Tray.
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1.1.3. Nut giao thong Nga Tw Quan Mau (Lach Tray — An Pa — Pinh
Pong)

Chiéu rong mit duong phia Lach Tray 16m dén 18m, An Pa 10m, Dinh Pong
m.

Chiéu rong 1& duong trung binh ¢ dudng Lach Tray 9,7m, dudong An Pa,
duong Pinh Bong 6,2m.

Khoang cach gitra 2 vach cho nguoi di b theo truc duong Lach Tray la
33,8m va theo truc duong An Pa — Pinh Pong 34,8m.

Puong Lach Tray — An Pa — DPinh Péng 13 16i di thuin 2 chiéu cho cac loai
phuong tién, tho so, xe may, xe 0 t0....(trir xe tai trong > 15 tén).

Nga tu ¢ hai truc duong voi kich thude hinh hoc khong d6i xtimg, dic biét
chiéu rong duong va luu luong xe khac nhau tuong ddi 16n, do d6 khi bd tri
cac cum dén tin hiéu cho phuong tién va ngudi di can thém dén bao cho &
phai khi dén do (huéng An Pa — Pinh Pong dé tranh Un tic boi duong hep).
Peén bao cho phép ré ndy duoc mic song song v4i dén do cua hudng An Da —

Pinh Bong khi dén do sang thi dén bao cho phép ré phai (=) sang xanh.

(
'
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g>

pn B2
Binh Béng
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Hinh 1.3: N(t giao thong Quan Mau.
10

DO AN TOT NGHIEP NGANH PIEN CONG NGHIEP
Sinh vién Pham Viin Chinh MSV: 111072



Ngi tu Quan Mau khong phai 13 nit quan trong nhung c6 dic diém dudng
hep, tap trung nhiéu phuong tién 13 xe may cong voi ké tiép cta nga tu Cau
vuot Lach Tray nén thudng xuyén ach tic. Lugng xe 16n dan t6i cac xe tir cac
nga dudng rat hay xung d6t véi nhau lam cho nit giao thong nay rat phic tap.
Nt giao théng ndy mot phan ciing 1am cho luong xe tir Cau Rao vé bi gian

doan kho luu thong nén gbp phan gy ach tic vao luc tan tam.

Hinh 1.6: Tham gia giao thong tai nit Quan Mau.

1.1.4. Nut giao thong Ngi Tw Thanh Pdi (Cau Pat — Lach Tray — Lé Loi
— T6 Hiéu)

Chiéu rong miat dudng phia Cau DAt 14m, Lach Tray 18m, Lé Loi 15m.
Khoang cach giita 2 vach cho ngudi di b theo truc dudng Cau Pat — Lach
Tray la 33m va theo truc duong Lé Loi — T6 Hiéu la 30,7m.

DPuong Cau Pét, Lach Tray, To Hi¢u la 161 di thuan ca 2 chiéu cho céc loai
phuong tién tho so, xe mdy, 6 to....(trlr xe ¢6 trong tai > 15 tan. Con duong

Lé Loi, 6 to chi duoc di 1 chiéu theo huong Lé Loi.
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Ngi tu ¢6 hai truc dudng kich thude hinh hoc khong dbi ximg, can bb tri cum
dén tin hiéu cho phuong tién va ngudi di bo 2 chiéu theo 2 huéng nhu nhau.

Pay 1a nat giao thong kha dic biét ¢6 t6i 2 duong 1 chidu d6 13 Cau Dét chi
¢6 hudéng tir Trung tAm Thanh Phd vé phia duong Lach Tray, va Puong Lé

Loi huéng xe tir T6 Hiéu, Lach Tray di vao thanh phé.
b

&

¢
%

To Hiey

<,
%5 5
2

Hinh 1.4: Nut giao thong nga tu Thanh Dgi.

Nut giao thong Nga tu Trai Linh c¢6 mot dic diém néu di tir Huéng Cau Dat
vé thi luong xe kha day nhung c6 t6i 3 hudng r& T6 Hiéu, Lach Tray va Lé
loi, con huong Lach Tray di thi chi ¢6 huéng To Hi¢u va Lé Loi nén da giam

duoc dang ké viéc 4ch tac.
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1.2. MUC TIEU THIET KE CUA MO HIiNH PIEU KHIEN PEN GIAO
THONG (LAN XANH)

- Xay dung md hinh tryc quan thé hién diéu khién tin hiéu theo “lan song
xanh” doan tir Cau Rao dén Nga tu Thanh Doi.

Thiét ké diéu khién tin hiéu giao thong tip trung cac nit giao thong gan ké
nhau, théa man muc ti€éu nhiing truc duong dugc uvu ti€n khi dén xanh tai nut
s6 mot thi di chuyén t&i nat thir 2 ciing s& gip dén xanh. Khi thyc hién diéu
khién theo giai phap nay thi can dam bao rang cac truc dudng khong duge wu
tién phai thong xudt, phai tinh toan thoi gian dat cho mdi huéng that hop 1y
nham dua ra mot giai phap t6i wu nhat khi sd lugng xe tham gia khong phai
gid cao diém va gio cao diém Va tuong ty nhu vdy véi cac nut tiép theo.

Tinh toan dugc tinh wu viét hon so véi tin hiéu diéu khién hién tai:

Chung ta dugc biét trd ngai giao thong khong nhitng anh hudng dén mdi
nguoi tham gia giao thong lang phi thoi gian va tién bac. Ma con ting thém

chi phi cta xa hoi cho cac hoat dong giao thong.

Tang tinh ning luu théng cho cic nit giao thong, diéu khién tién loi dé dang

tiét kieém chi phi va c6 tinh mé rong cao.

Hién nay c6 tinh trang 1a dudng rong nhung vin con tinh trang ach tic, mot
phan do nguoi tham gia nhung mot phan do cach bd tri va diéu khién cac cum

nga tu s€ giup cai thién tinh hinh giao thong.

Nham t6i vu hoa viéc tham gia cta cac phuong tién va kha nang thong xe
nhanh nhét trong diéu kién co sd vat chat duong va cac cong trinh hd tro giao
thong hién c6. Nang cao y thirc tham gia giao thong cua nguoi tham gia vao

nhimg tuyén duong c6 nhiéu phuong tién tham gia.
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CHUONG 2: UNG DUNG PLC XAY DUNG HE THONG PIEU KHIEN
TIN HIEU PEN GIAO THONG THEO LAN PEN XANH

2.1. GIOI THIEU VE PLC

2.1.1. Thiét bi diéu khién logic kha trinh PLC S7-200

2.1.1.1. Cau hinh cing

PLC viét tat ctia Programmable Logic Control, 1a thiét bi diéu khién logic
1ap trinh dugc, cho phép thuc hién linh hoat cac thuat toan diéu khién thong
qua mot ngdn ngilr 1ap trinh.

Nhitng ddc diém caa PLC: (hinh 2.1)

- C6 thé két ndi thém cac modul dé mé rong ngd vao/ra.

- Ngon ngir lap trinh dé hiéu.

- D& dang thay d6i chuong trinh diéu khién bang mdy 1ap trinh hoic
may tinh ca nhan.

- B0 tin cdy cao, kich thudc nho.

S7 — 200 1a thiét bi diéu khién kha trinh loai nho cta hing Siemens, c6 ciu
trac theo kiéu modul va ¢6 ciac modul mé rong. Cac modul ndy st dung cho
nhiéu tng dung 1ap trinh khac nhau. Thanh phan co ban ciia S7—-200 1a khéi vi
xur ly CPU 212 hoac CPU 214. V& hinh thtc bén ngoai, su khac nhau cua hai
loai CPU nay nhan biét dugc nho sé ddu vao/ra va ngudn cung cép.

- CPU 212 ¢6 8 cong vao, 6 cong ra va c6 kha nang duoc mo rong thém
bang 2 modul mé rong.

- CPU 214 ¢6 14 cong vao, 10 cong ra va c6 kha ning duoc méd rong
thém bang 7 modul mé rong.

S7 — 200 c6 nhiéu loai modul mé rong khac nhau.

14
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2.1.1.2. CPU 214 bao gém:

- 2048 tir don (4K byte) thudc mién nhd doc/ghi non-volatile dé luu
chuong trinh (vung nhé c6 giao dién véi EEPROM).

- 14 cbng vao va 10 cong ra logic.

- C6 7 modul dé mo rong thém cong vao/ra bao gdm ludn ca modul

analog.

- 128 Timer chia Iam 3 loai theo d0 phan giai khac nhau: 4 Timer 1ms,

16 Timer 10ms va 108 Timer 100mes.

- 128 b6 dém chia lam 2 loai: chi dém tién va vira dém tién vira dém

- 688 bit nh¢ dac biét dung thong bao trang thai dat ché do 1am viéc.
hoic xudng, ngit thoi gian, ngat ctia bo dém tdc d6 cao va ngit truyén xung.

- 3 bd dém tdc do cao véi nhip 2 KHz va 7KHz.

- 2 b diéu chinh tuong tu.

- Toan b ving nhé khong bi mat dir liéu trong khoang thoi gian 190

gid khi PLC bi mat ngudn nubi.

Cac congra
[eNoNeNoNoNoNoNoNeNoNoNoNoNeoNoNeNoXo) |®®
O SF [ 10.0 Hi10 0Q0.0 [@* Q10
SIEMENS B RUN ({101 B11 0 Q0.1 0 Q1.1
0 STOP [10.2 112 0 Q0.2
[110.3 013 1 Q0.3
01 10.4 s 0 Q0.4
SIMATIC 1 10.5 s b Q0.5
S7 - 200 [110.6 ’ 1 Q0.6
110.7 H Q0.7
0O0000000000O0O0OO0O0OO0O0O0

|

Céc cbng vao

Cong truyén thong RS 485

Hinh 2.1: Bo diéu khién 1ap trinh duoc S7-200 véi khéi vi xir Iy CPU 214,
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MO ta cac dén bao trén S7 -200 CPU 214:

SF Pén d6 SF bao hiéu hé théng bi hong .Pén SF sadng 1én khi
PLC

(den do) c6 hong hoc .

RUN Pén xanh RUN chi dinh PLC dang ¢ ché d6 1am viéc va thuc
hién
(dén xanh) chuong trinh dugc nap vao trong may .

STOP Pén vang STOP chi dinh rang PLC dang & ché d6 dung

.Dung
(den vang) chuong trinh dang thuc hién lai .
IX .X Pén xanh ¢ cong vao chi dinh trang thai tic thoi cta cong
IX.X
(den xanh) (x.x = 0.0 + 1.5).Dén nay bdo hi¢u trang thai cua tin hiéu

theo gia trj logic cta cong .

Qy.y Pén xanh ¢ cong ra bao hidu trang thai tirc thoi cua cong
Qy.y
(dén xanh) (y.y = 0.0 +1.1).Bén nay bao hiéu trang thai cia tin hi¢u theo
gia trj logic cua cong.

Cdng truyén thong :

S7 — 200 st dung cong truyén thong ndi tiép RS485 vai phich ndi 9 chan
dé phuc vu cho viéc ghép ndi véi thiét bi 1ap trinh hodc voi cac tram PLC

khac.

Téc d6 truyén cho may lap trinh kiéu PPI 1a 9600 baud. Téc d6 truyén cung
cap ciia PLC theo kiéu tu do 14 300 dén 38.400. Xem & (hinh 2.2)
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5 4 3 21

ONONONONG)
ONONONGO)
9 8 7 6

Hinh 2.2: So do chan cta cong truyén thong

Trong do : Chan  Giai thich
1 Dat
2 24 VDC
3 Truyén va nhén dit liéu
4 Khong str dung
5 Dat
6 5 VDC (dién trd trong 100€2)
7 24 VDC (120 mA tbi da)
8 Truyén va nhén dit liéu
9 Khong str dung

Pé ghép ndi S7 — 200 véi may lap trinh PG702 hodc véi cac loai may 1ap
trinh thuéc ho PG7xx c6 thé st dung cap nbi thang qua MPI .Cap d6 di kém
theo may 1ap trinh .

Ghép ndi S7 — 200 voi may tinh PC qua cong RS-232 can c6 cap ndi
PC/PPI vé6i bd chuyén d6i RS232/RS485.

2.1.2. Céu tric b nhé

2.1.2.1. Phan chia b nhé:
Bd nh¢ ciia S7 — 200 dugc chia thanh 4 vung véi mot tu c6 nhiém vu

duy tri dir liéu trong mot khoang thoi gian nhat dinh khi mat ngudn. Bo nhé
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cua S7 — 200 c6 tinh nang dong cao, doc va ghi dugc trong toan vung, loai trir
phan bit nhé dic biét duge ki hiéu SM (Special Memory) chi c6 thé truy nhap
dé doc. Vung dir liéu (Data) (hinh 2.3).

S T - T

Chuong Trinhf® ®iZhuoeng Trinh [ m Chuang Trinh

TU _ Tham 55 I I Tharm 56 * ™ Thar sd
. R — "-\-\_\_\_\_'_'_,_,-o-"

Dir ligy  [* * D ligy [+~ Dk ligu

A S L
“ang doi tuong

| T

Hinh 2.3: B nh¢ trong va ngoai cua S7 - 200

Ving chirong trinh: 1a mién nhé duoc sir dung dé luu cac 1énh chuong trinh.

Ving nay thudc kiéu non-volatile doc/ghi duoc.

Vung tham so: 1a mién luu gilr cac tham s6 nhu: tur khoa, dia chi tram ... cling

nhu vung chuong trinh, viing tham s6 thudc kiéu non-volatile doc/ ghi duoc.

Ving dir liéu: dung dé cat cac dir liéu cua chuong trinh bao gom cac két qua

cac phép tinh, hing sé dugc dinh nghia trong chuong trinh, bd dém truyén

thong ... mot phan cta ving nhd nay thudc kiéu non-volatile.

Vung doi twong: Timer, b dém, by dém tdc do cao va cac cong vao/ra tuong

tu dugc dat trong ving nhd cudi cung. Ving nay khong kiéu non-volatile

nhung doc/ghi duogc.

2.1.2.2. Vung dir licu
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Vung dit liéu 12 mot ving nhé dong. N6 ¢ thé duoc truy nhap theo ting
bit, timg byte, timg #ir don hodc timg tir kép va duoc sir dung 1am mién luu trit

dir liéu cho cac thuat toan cac ham truyén thong.

Chung duoc ky hiéu bang cac chir cai dau cua tén tiéng Anh, dic trung cho

tung cong dung ctia chung nhu sau:
\/ - Variable memory.

I - Input image regigter.

@) - Output image regigter.
M - Internal memory bits.
SM - Speacial memory bits.

Dia chi truy nhap duoc qui udc theo cong thirc:

- Truy nhdp theo bit: Tén mién (+) dia chi byte (+)*(+) chi s6 bit. Vi du
V150.4 chi bit 4 ctia byte 150 thuoc mién V.
- Truy nhdp theo byte: Tén mién (+) B (+) dia chi ctia byte trong mién. Vi

du VB150 chi 150 thuéc mién V.

2.1.3. Mé rong ngo vao/ra:
C6 thé mé rong ngd vao/ra ciia PLC bang cach ghép ndi thém vao nd cac
modul mé rong vé phia bén phai cia CPU (CPU 214 nhiéu nhat 7 modul),

lam thanh mot méc xich, bao gobm cac modul c6 cung kiéu.

Céac modul mé rong so hay ro1 rac déu chiém cho trong bd dém, twong ing

vo1 s6 dau vao/ra cua cac modul.
Mo61 modul mé rong s€ c¢6 cau tao va chirc nang nhu sau:

Sau day 1a mot vi du vé cach dat dia chi cho cac modul mé rong trén
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CPU214

MODUL 0
(4vaoldra)

MODUL 1
(8 vao)

MODUL 2
(3vao
analog /lra

analog)

MODUL 3
(8ra)

MODUL 4
(3vao
analog /lra

analog)

10.0
Q0.0
10.1
Q0.1
0.2
10.3
Q0.3
10.4
Q0.4
10.5
Q0.5
10.6
Q0.6
10.7
Q0.7
11.1
Q1.0
1.2
Q1.1
11.3
11.4
11.5

Q0.2

12.0
12.1
12.2

12.3

Q2.0
Q2.1
Q2.2

Q2.3

13.0
13.1
13.2
13.3
13.4
13.5
13.6

13.7

AIWO0
AIW2
AlW4

AQWO

Q3.0
Q3.1
Q3.2
Q3.3
Q3.4
Q3.5
Q3.6

Q3.7

AIWS
AIW10
AIW12

AQW4
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2.1.4. Thyc hién chwong trinh:

PLC thuc hién chuong trinh theo chu trinh lip. Mdi vong Idp duoc goi

1a mot vong quét (scan). Mdi vong quét duge bat dau bang gian doan doc dit

liéu tr cac cong vao vung dém 4o, ti€p theo la gian doan thuc hién chuong

trinh. Trong timg vong quét, chuong trinh duoc thuc hién bang 1énh dau tién

va két thiic bang 1énh két thac (MEND). Sau giai doan thyc hién chuong trinh

1a gian doan truyén thong ndi bd va kiém tra 15i. Vong quét duge két thic

bang giai doan chuyén cac ndi dung ctia bd dém 4o ti cac cong ra (hinh2.4).

4. Chuyén
di liéu tw

bd dém ao
ra ngoai vi

3.Truyén
théng va
tw kiém
tra 16i.

Hinh 2.4: Vong quét (scan) trong S7- 200.

1. Nhap dir
liéu tlr ngoai
vi vao bd dém
ao

2. Thyc
hién
chwong
trinh.

Nhu vay, tai thoi diém thuc hién 1énh vao/ra, thong thuong 1€nh khong lam

viégc ma chi thong qua by dém do cua cong trong vung nhd tham so. Viée

truyén thong gitra bd dém 4o v&i ngoai vi trong cac giai doan 1 va 4 do CPU

quan 1y. Khi gap /énh vao/ra ngay ldp tirc thi hé thong s& cho ding, ngay ca

chuong trinh xtr ly ngét, dé thyc hién 1énh nay mot cach truc tiép vo1 cé)ng

vao/ra.
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Cac chuong trinh con dugc nhém lai thanh mdt nhom ngay sau chuong

trinh chinh. Sau d6 dén céc chuong trinh xir 1y ngat.
Bﬁng cach viét nhu vay, cAu trac chuong trinh dugc ro rang va thuan ti¢n hon
trong viéc doc chuong trinh sau nay. Co6 thé ty do tron 13n cac chwong trinh

con va chuong trinh xtr Iy ngit dang sau chuong trinh chinh (hinh 2.5).

Main Program Thwc hién trong mét vong
: quét

MEND

SBR O Chuwong trinh con thi nhat Thwc hién khi dwoc
: chwong trinh chinh goi

RET

SBR n Chuong trinh con thir n+1

RET

INT O Chuong trinh x{r ly ngat thi Thwe h[én khi c6 tin hiéu
: nhat bao ngat

RET

INTn  Chuwong trinh x& ly ngét thiy
: n+1

RET

Hinh 2.5: Cu tric chuong trinh S7 — 200.

22

DO AN TOT NGHIEP NGANH PIEN CONG NGHIEP
Sinh vién Pham Viin Chinh MSV: 111072



Hinh 2.6: Hinh anh thyc té cia PLC S7 — 200.

Hinh 2.7: hinh anh thuc té ctia mot modul analog.
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2.1.5. Ngon ngir 1ap trinh S7 — 200
2.1.5.1. Phuong phéap lap trinh

S7 — 200 biéu dién mot mach logic cimg bang mot diy cac 1énh 1ap trinh.
Chuong trinh bao gdm mdt diy cac 1énh. S7 — 200 thyc hién chwong trinh bt
dau tr 1énh 1ap trinh dau tién va két thac & 1énh cudi trong mdt vong. Mot

vong nhu vay duoc goi la vong quét.

Pinh nghia vé LAD:

LAD 1a mét ngdn ngit 1ap trinh bang d6 hoa. Nhiing thanh phan co ban
dimg trong LAD tuong (mg v&i cac thanh phan cua bang diéu khién bang
role. Trong chuong trinh LAD céac phan tir co ban dung dé biéu dién 1énh

logic nhu sau:

- Tiép diém: 1 biéu twong (Symbol) mé ta cac tiép diém cua role. Cac tiép
diém
d6 c6 thé 1a thudng mo -| |— hodc thuong dong -| / |-

- Cuén ddy (coil): 1a biéu twong —( )— md ta céc role dugc mic theo chiéu
dong
dién cung cap cho role.

- Hép (box): 1a biéu twong mo ta cac ham khac nhau né lam viéc khi co
dong dién
chay dén hop. Nhimg dang ham thudng dugc biéu dién bang hop 1a cac bod

dinh thoi gian (Timer), bd dém (Counter) va cac ham toan hoc. Cudn day va

cac hop phai dugc mac dung chiéu dong dién.

- Mang LAD: 1a dudng ndi cac phan tir thanh mot mach hoan thién, di tir
duong ngudn bén trai sang duong ngudn bén phai. Pudng ngudn bén trai 1a

day néng, dudng ngudn bén phai 1a diy trung hoa hay 1a dudng tré vé ngudn
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cung cip (dudng ngudn bén phai thuong khong duge thé hién khi dung
chuong trinh tién dung STEP7-Micro/DOS hodac STEP7-Micro/WIN). Dong
dién chay tir bén trai qua céc tiép diém dén cac cudn day hodc cac hop tro vé

bén phai nguodn.

Pinh nghia vé STL: phuong phap liét ké 1énh (STL) 1a phuong phéap thé hién

chuong trinh dudi dang tap hop cac cau lénh. Mdi cau 1énh trong chuong

trinh, ké ca nhitng 1énh hinh thirc, biéu dién mot chirc nang ciia PLC.

Pinh nghia vé ngin xép logic (logic stack):

S0 Stack 0 — bit ddu tién hay bit trén ciing ctia ngin xép
S1 Stack 1 — Bit th{r hai cia ngan Xép

S2 Stack 2 — Bit thir ba ctia ngan Xép

S3 Stack 3 — Bit thi tu cta ngin xép

S4 Stack 4 — Bit thi ndm ctia ngan xép

S5 Stack 5 — Bit thir sau ctia ngan xép

S6 Stack 6 — Bit thir bay ctia ngan Xép

S7 Stack 7 — Bit thir tdm ctia ngin xép

S8 Stack 8 — Bit thir chin ctia ngin xép

2.1.5.2. Cl phap I¢nh cua S7 — 200

Hé 1énh cua S7 — 200: duoc chia lam ba nhom:

-Cac 1énh ma khi thuc hién thi lam viéc doc lap khong phu thudce vao gia

tri logic cua ngan xé&p.

-Céc 1énh chi thyc hién khi bit dau tién cta ngan xép c6 gia tri logic bang

-Céc nhan lénh danh dau trong vi tri tap 1€nh.
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Cac toan hang g161 han cho phép cua CPU 214:

Phuong phap truy nhéap G161 han cho phép cua todn hang
cua CPU 214
Vv (0.0 dén 4095.7)
Truy nhép theo bit | (0.0 dén 7.7)
(dia chi byte, chi sd bit) Q (0.0 dén 7.7)
M (0.0 #én 31.7)
SM (0.0 dén 85.7)
T (0 dén 7.7)
C (0.0 &n 7.7)
VB (0 dén 4095)
Truy nhap theo byte IB (0 dén 7)
MB (0 dén 31)
SMB (0 dén 85)
AC (0 dén 3)
Hé’mg sO
VW (0 dén 4094)
Truy nhép theo tir don (word) T (0 dén 127)
(dia chi byte cao) C (0 dén 127)
W (0 dén 6)
QW (0 dén 6)
MW (0 dén 30)
SMW (0 dén 84)
AC (0 dén 3)
AW (0 dén 30)
AQW (0 dén 30)
Héng sO
26
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VD (0 dén 4092)

Thuy nhép theo tir kép ID (0 dén 4)

(dia chi byte cao) QD (0 dén 4)
MD (0 dén 28)
SMD (0 dén 82)
AC (0 dén 3)
HC (0 dén 2)
Héng sO

e Cac Iénh ghi/xéa gia tri cho tiép diém:

SET (S)

RESET (R): Lénh dung dé dong va ngat cac diém gian doan da duoc thiét
ké. Trong LAD, logic diéu khién dong dién dong hay ngit cac cudn diy dau
ra. Khi dong diéu khién dén cac cudn day thi cic cudn day dong hodc mé cac
tiép diém. Trong STL, 1énh truyén trang thai bit dau tién ctia ngin xép dén cac
diém thiét ké. Néu bit nay co gia tri
e Cic lénh logic dai s6 Boolean:

Cac 1énh tiép diém dai sé Boolean cho phép tao 1ap cac mach logic
(khong c6 nhé). Trong LAD cac 1énh nay duoc biéu dién thong qua céu tric
mach, mic ndi tiép hay song song céc tiép diém thudng dong hay cac tiép
diém thuong mé. Trong STL ¢6 thé st dung 1énh A (And) va O (Or) cho cac
ham hé hodc cac Iénh AN (And Not), ON (Or Not) cho cac ham kin. Gia tri

ctia ngdn xép thay doi phu thudc vao timg lénh.
e Cicl¢nh tiép diém dicbigt. { NOT |} { P} { N}

C6 thé dung céc 1énh tiép diém dic biét dé phat hién sy chuyén tiép trang thai

clia xung (suon xung) va ddo lai trang thai cia dong cung cap (gia tri dinh cua
27
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ngin xép). LAD sir dung cac tiép diém dic biét nay dé tic dong vao dong
cung cip. Cac tiép diém dic biét khong c6 toan hang riéng cua chinh ching vi
thé phai dit ching phia truéc cudn diy hodc hop dau ra. Tiép diém chuyén
tiép duong/am (cc 1énh suon trudc va sudn sau) co6 nhu cau vé bd nhd boi

vay d6i voi CPU 214 ¢6 thé sir dung nhiéu nhét 1a 256 1énh.
e Caclénh so sanh

Khi 1ap trinh, néu céc quyét dinh vé diéu khién duoc thuc hién dya trén
két qua cua viéc so sanh thi cé thé str dung 1énh so sanh theo byte, Word hay
Dword cua S7 — 200.

AD sir dung 1énh so sanh dé so sanh cac gia tri cia byte, word hay
Dword (gia tri thuc hodac nguyén). Nhitng I¢nh so sanh thuong 1a: so sdnh nho

hon hodc bang (<=); so sanh bang (==) va so sanh 16n hon hoic bang (>=).
e Lénh nhay va Iénh goi chwong trinh con

Cac 1énh ctia chuong trinh, néu khong c6 nhiing 1énh diéu khién riéng, s&
duoc thuc hién theo thir tu tir trén xuéng dudi trong mot vong quét. Lénh diéu
khién chuong trinh cho phép thay doi thir tu thyc hién 1énh. Chung cho phép
chuyén thr tu thuc hién, dang I€ ra 1a 1énh tiép theo, t&i mot 1énh bat ¢t nao
khac cta chuong trinh, trong d6 noi diéu khién chuyén dén duogc danh dau
truéc bang mot nhdan chi dich. Thudc nhom lénh diéu khién chwong trinh
gdm: Iénh nhay, lénh gioi chwong trinh con. Nhan chi dich, hay goi don gian
1a nhan, phai dugc danh dau trude khi thue hién nhay hay 1énh goi chuong

trinh con.
e (Cac Iénh can thi¢ép vao thoi gian vong quét
MEND, END, STOP, NOP, WDR

Céc 1énh nay duogc dung dé két thac chuong trinh dang thuc hién, va

kéo dai mot khodng thoi gian ciia mot vong quét.
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Trong LAD va STL chuong trinh phai duoc két thuc bang lénh két thic
khéng diéu kién MEND. C6 thé st dung 1énh két thic c6 diéu kién END trudc
1énh két thiic khong diéu kién.

Lénh STOP két thiic chuong trinh, n6 chuyén diéu khién chuong trinh dén
ché @6 STOP. Néu nhu gip lénh STOP trong chwong trinh chinh, hodc trong
chuong trinh con thi chuong trinh dang duwgc thyuc hién s& két thuc ngay 1ap
tuc.

e Cac lénh diéu khién Timer

Timer 13 bo tao thoi gian giita tin hiéu ra nén trong diéu khién van thuong
duoc goi 14 khdu tré. Néu ky hiéu tin hiéu (logic) vao 1a x(t) va thoi gian tré
tao ra bang Timer & t thi tin hiéu dau ra cia Timer d6 s& 1a x(t — 1)

S7 —200 c6 64 b Timer (v&i CPU 212) hoac 128 Timer (voi CPU 214)

duoc chia lam hai loai khac nhau la:

-Timer tao thoi gian tré khong c¢6 nhé (On-Delay Timer), ky hiéu 1a TON.
-Timer tao thoi gian tré c6 nhé (Retentive On-Delay Timer), ky hiéu 1a
TONR.

e Cac Iénh diéu khién Counter

Counter 13 bo dém thuc hién chic nang dém suon xung trong S7 — 200.
Cac bd dém cta S7 — 200 duoc chia lam hai loai: bo dém tién (CTU) va bd
dém tién/Iui (CTUD).

e Pong ho thoi gian thue

Pong hod thoi gian thuc chi ¢6 voi CPU 214 Dé co thé 1am viéc véi dong
hd thoi gian thuc CPU 214 cung cép 2 1énh doc va ghi gia tri cho déng ho.
Nhiing gié tr1 doc dugc hodc ghi dugc véi déng ho thoi gian thyuc 1a céc gia tri
vé ngay, thang, nam va cic gia tri vé gid, phut, giay.
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2.2. NGUYEN TAC HOAT PONG CUA PEN GIAO THONG TAI MOT
NGA TU

- CAu tao va nguyén tic hoat dong cuia dén giao thong

Hinh 2.8: M6 ta mét nut giao thong

Ciu tao

Hé thong dén giao thong hay 1a dén diéu khién giao thong gdm hai
cot dén chinh duoc lép dit tai hai dau cta hai lan duong khac nhau & nga tu.
MObi mot cot dén gém 6 dén d6 1a 3 dén chinh gém: dén xanh, dén do va dén
do; 2 dén phu 1a 2 dén trén (hinh 2.8)
dung diéu khién lan duong danh cho ngudi di bo: dén xanh ngudi di bo va

deén do nguoi di bo.
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Ngoai ra, mo1 mgt h¢ thong dén c6 mdt hop di€u khién tir 46 s€ phat ra tin
hi¢u diéu khién dén.

Tin hi¢u di€u khién ctua den tr CPU thong qua cac cong ra ré1 dén céc
role, r61 qua hé thong day noi dén cac dén.

Nguyén tic hoat dong

Co ché hoat dong cuia dén giao thong that ra rat don gian: Khi dén cua lan
duong 1(dx1) duoc bat sang thi cung luc d6 dén do cua lan duong 2 (dd2),
den do cho nguodi di bo ¢ lan duong 1(ddnl), den xanh nguoi di bd lan duong
2 (dxn2) cling dugc bat sang.Sau mot khoang thoi gian nhét dinh dx1 tat,dén
vang 1(dv1) duoc bat 1én .

Khi dvl tat thi dd2, ddnl, dxn2 mdi tat cung lac d6 dén xanh 2(dx2), dén
do 1(dd1), den do cho nguoi di bo 2(ddn2), den xanh cho nguot di bo 1(dxnl)

dugc bat sang.

Luc dén vang 2(dv2) duoc bat 1én ciing 1a luc dx2 tat, dv2 tat chu ki duoc
1ap lai vo1 dd2, dx1...

Thuong thi mdi cum nga tu s& ¢6 2 huéng duong: hudng 1 va 2
Viéc hoat dong ctia cac deén sé c6 cach tinh toan ddi xung vo1 nhau. Pén xanh
cua hudéng nay s€ di cung voi den do cua hudng con lai. Va dén do s€ di voi
den vang va dén xanh cua hudng con lai.
C nhu vay nut giao thong s€ dugc van hanh: Ngoai ra con hudng di cho
nguoi di bo sé chinh 1a dén d6 ctua huéng d6 1a chiéu nguoi di bo duoc tham
gia theo chiéu do.
- Gian @b thoi gian cho tirng dén

Vé&i mot chu ky dén bat ky ta co gian do thoi gian hoat dong cia ting

dén nhu sau: Pau tién xe 1a dén xanh hudng 1 va dén do hudng 2, tiép d6 1a
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dén vang hudéng 1 va dén d6 hudng 2, khi chuyén sang dén do hudng 1 thi s&

1a dén xanh hudng 2, ké tiép 1a do hudng 1 va vang hudng 2.

Tuong tu nhu vay cho cac chu ky sau xem ¢ (hinh 2.9)

b1

dx1 —

dvl

ddai

ddnl

dxn2 I

b2

ddaz —

dx2

dv2

dxn2

ddn2

v

0 29 32 5154 55 t

Hinh 2.9: Gian do thoi gian ciia cac dén tin hiéu
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2.3. THIET KE TiN HIEU PEN HOAT PONG TREN CAC NUT GIAO
THONG CHAY THEO CUNG MOT TUYEN PUONG (TO CHUC LAN
SONG XANH — GREEN LINE)

2.3.1. Gi6i thiéu vé phwong phap diéu khién tin hiéu giao thong theo lan

song xanh

bén tin hi¢u hoat dong theo tuyén thuong uu viét hon hoat dong ddc lap. Ben
tin hiéu hoat dong theo tuyén duong 1a dén tin hiéu & cac nut trén cing mot
tuyén duoc sip xép dam bao xe chay véi toc dd 6n dinh khi téi nat tiép theo
xe khong phai dung lai ma gip ngay dén xanh, nhu vay c6 thé giam duoc thoi
gian dirng xe, tiét kiém nhién liéu, ting kha ning thong xe va chay xe duoc an
toan hon, han ché hién tuong vuot xe.

Céch t6 chire giao thong nhu vdy goi 1a t6 chic giao théng theo “lan xanh”
hay “lan dén xanh”. Dé t6 chiic giao thong theo “lan dén xanh” thi cac loai xe
phai c6 ciing mot toc do gidi han, chay tap trung va theo ting dot co tinh chat
chu ky. Néu dong xe 1a dong hon hop céc loai xe co tdc do khac nhau thi s&
¢ xe dén trude, xe dén sau. Trong truong hop nay uu tién xem xét dén loai
xe ¢6 s6 lugng 16n nhat.

Giao thong theo lan séng xanh thuong dugc to chirc & nhimg nit trén tuyén
giao thong chinh cta d6 thi. Vi vay, néu ndi tit ca cac nat nay vé mot trung

tam diéu khién thi viéc t6 chirc theo lan song xanh s& dé dang hon.
2.3.2. Phwong phap tinh toan, dat thoi gian cho tin hiéu giao thong.

Khi d6, chi can diéu khién dén xanh ¢ nga tu tht hai bat 1én tré sau dén xanh
& ngd tu thtr nhat mot khoang thdi gian 5t bang thoi gian di tir ngd tu nay dén

nga tu kia.
ot = L/Vt
Trong do:
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ot thoi gian chénh léch gitra hai nut (s)
L khoang cach giira hai nut (m)

Vt 1a van téc xe (m/s)

N

Nut GT

Thoi gian

N
7

Tdoé . T xanh

Hinh 2.10: Hinh anh vé mé hinh giao thong theo lan séng xanh.

D6 thi su chénh nhau vé thoi gian theo khoang cach giita cac nut; lan xe chay
(phan gach chéo) dugc thé hién bang cach lay nit 1 lam diém xuat phat, sau
thoi gian 8t1 xe dén nut giao thong tht 2 (N2) 1a diém cit tai dudng thoi gian
tin hiéu ctia nat ndy, twong tr v4i cac nat giao thong tiép theo; Tur day ta d&
dang thdy duoc nhitng tin hidu dén xe s& gip ¢ ngi tu trén tuyén dudng.

Nhu vay phuong phap lan xanh s& rat thich hop voi cac ngi tu gan nhau c6
khoang cach déu hoic gan déu.

Viéc ap dung dugc lan xanh vao giao thong sé€ tiét kiém duogc rat nhiéu thiét

bi, vi du c6 thé dung mot sd thiét bi cia mot nat cho 3 hodc 4 nit.
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Co kha nang ghép noi cac chiic nang giam sat va két ndi mang cho cac hoat

dong diéu hanh giao thong trong twong lai (hinh 2.10).
A

Nut GT

N4

N3

N2

Thoi gian
N1

N
L

Txanh Tdo

Hinh 2.11: Hudng phuong tién cta cac nat giao thong khoang cach khong
bang nhau trén cac doan dudng.
Khi khoang cach khong déu nhau dé c6 dugc “lan xanh” thi 1 s6 nut giao
thong (N4, N5) c6 thoi gian dén do rat it do chénh léch vé thoi gian gitta dén
xanh va do rat 16n (hinh 2.11).
Tuy nhién néu trong trudong hop cic nga tu ¢ khoang cach, khong dong déu

hay qué xa hodc gan. Luc nay thi lan xanh s€ rat it kha nang x4y ra, ma néu co
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xay ra thi chi duoc chu ki dau khi tinh toan ma théi vi vay khong kha thi. Néu
xdy ra lan xanh thi thoi gian gitta cadc ngd tu phai khac nhau, thoi gian xanh
d6 cua 2 hudéng ciing chénh 1éch rat 16n. Rat kho cho viée diéu hanh giao
thong dic biét 1a gid cao diém.

)

Nut GT

‘ 4 - ‘ N\ ! Thoi gian
M | /| | -\ N\ |

N
A ™ T rd

Hinh 2.12: B4 tri cac nut giao thong c6 thoi gian chu ki 13 gidng nhau.
Véi nhitng nit c6 khoang cach khong déu nhau thi doc chénh vé thoi gian
gitra dén xanh va do sé€ 16n (hinh 2.12).

Néu khoang cach cua cac ngi tu trong mé hinh nhu hinh 2.10 thi ta nhan thay

rang da co 1an xanh tuy nhién thoi gian dén xanh hudng s6 2 qua nho 1én rat
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kho thue hién. Néu nhu mudn ting thoi gian nay 1én thi lic nay xay ra nhiing
xung dot tai cac nga tu s tang 1én lam giam tinh vu viét cuia lan song xanh.

Vi vy can dua ra mot giai phéap sé& chia déu doan tir nat Quan Mau dén ng tu
Thanh D6i ¢6 chiéu dai 1200m thanh 4 doan 300m luc nay ta coi nhu doan
nay thanh 4 doan déu co nga tu. Nhu vay ta s€ c6 mot két qua la c6 6 doan

nga tu déu nhau.

A

Nut GT

B L s e D e Tl ) et T

il
| 9"2?‘"‘?"’?
SN

1

N4

Hinh 2.13: Hudng thiét ké chia cac khoang dudng thanh nhitng doan bang

nhau hoic gan bang c6 chu ky cac ngi tu gidng nhau.

Dé co6 thé dam bao cac xe trong qua trinh chuyén dong, di chuyén thuan loi thi

s& ¢o ca biét 1 s6 nut khong dat yéu cau. Do vay phai c6 nhitng giai quyét

37

DO AN TOT NGHIEP NGANH PIEN CONG NGHIEP
Sinh vién Pham Viin Chinh MSV: 111072



khac nhau nhu; c¢6 thé cho giao nhau khac mirc néu 1a nat chu yéu bién phap
khac nhu bit duong hay quy dinh dudng thir yéu.

Tir so do hinh 2.12 va hinh 2.13, ¢ dam bao nhimg xe xuit phat luc co tin
hiéu xanh & ng tu tht nhat s& gip dén xanh & ngi tu tiép theo thi thoi gian
chu ki dén ciia nhitng ngi tu trén tuyén duong phai bang nhau vi “lan séng
xanh” (cu thé 1a phan hudéng mili tén) c6 tinh chat lip lai sau chu ky cua mdi
nga tu nay.

C6 thé thay trén hinh hinh 2.13

Khi ma khoang cach giita cac niit khong déu nhau chu ki dén ciing khong
gidng nhau thi trén 1an xe chay (phan hudng miii tén) tin hiéu xanh gip lai sau
mdi nga tu 13 rat it hay khong c6 lan séng xanh.

So sanh thot gian chu ki den trung binh (Tcktb) ctuia cac nga tu voi thot gian
trung binh xe di qua nhitng doan nay (Sttb).

Néu (Tcktb twong duong 5ttb) ta thay thoi gian chu ki dén 1a Tcktb > Sttb thi
tiy theo yéu cdu giao thong & mdi ngd tu ta c6 thé 1y Tck = (1/2f) = 26tth
roi hiéu chinh theo thuc té.

Thuc té hién nay, c6 6 nut giao thong trén tuyén dudng thiét ké co hé thong
den tin hi¢u giao thong véi luu lugng xe khac nhau. Chu ki dén cua tung nit
doc 1ap da dugc tinh toan theo (bang 2.1).

Ta xac dinh chu ki dén chung cho céc nat: 1ay 4 nit giao thong c6 luu lugng
xe 16n chu yéu dé 1am co so, do 1a cac nut 2,3.4; ta tinh thoi gian trung binh

ctia dén xanh hudéng 1, xanh hudng 2 (theo thoi gian cac nat chon lam co s6).
Tx1=(28 +32 + 24 + 30)/4 = 28,5 (5)

Tx2=(18 +24 + 18 + 16)/4 =19 (s)

Tcktb = (52 + 52 + 48 + 52)/4 = 51 (5)

Do chénh 1éch thoi gian (8t) gitta cac nut dugc tinh theo cong thirc ot = L/Vt
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va két qua thé hién & Bang 2.1; van tde xe duoc léy 14 vén tdc trung binh céc
loai xe:

Vt = 25km/h = 6,94 m/s

Bang 2.1: Cac thong sb tinh toan cac nut tir ngd tu Thanh Doi vé Cau Rao.

Khoang |Van toc | Thoi gian
Stt | Chiéu dai tir nit giao thong |cachLm |Vtm/s | 8t(s)

1 | Poéng Qudc Binh — Cau Vuogt | 300 6,94 44
2 | Cau Vuot — Quan Mau 300 6,94 44
3 | Quan Mau — Thanh Doi 1200 6,94 174

Ta c6 d6 thi tin hiéu theo thoi gian chénh léch (8t) gilta cac nut v6i chu ki
chung 13 51s biéu dién trén hinh 2.13;

Véi so d hinh 2.13; gitta cac ngd tu trong tuyén chua tao ra duoc “lan song
xanh”; cho du phuong tién xuat phat thuan chiéu khi gip tin hiéu xanh & nga
tu ké tiép hodc theo chiéu nguoc lai.

Chu ¥ dén cac nut giao thong Pong Qudc Binh, Cau Rao, Quan Mau, Thanh
Poi chung ta nhan thiy rang.

Néu dem khoang cach ctia nut tir Thanh Poi dén Quan Mau thanh 4 doan thi
ta dugc nhitng doan déu bang nhau.

Nén thoi gian di qua mdi doan 1a nhu nhau 1a:
Sttb = 300/6.94 = 44 (s)

Nhu vay, cit 51 (s) nat giao thong tiép theo phai lap di lap lai chu ki dén cia
nut giao thong trude dé xe di véi te d6 Vt gip dén xanh & ngd tu thir nhat s&

gip tiép dén xanh & nga tu thir 2.
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Mudn dam bao duoc diéu nay sau mdi chu ki dén cua nga tu thi thoi gian chu
ki dén cho tat ca cac nga tu (Tcktb) phai xdp xi thoi gian mot doan déu nhau
(ttb).

Tcktb =51 (s)
Khi t6 chirc “lan song xanh” thi cac duong nam trén tuyén phai duoc wu tién
& murc thip nhét thoi gian phwong tién phai cho.
Do d6 bd qua thoi gian chd nén ta co:

Bang 2.2: Chu ky thoi gian ctia huéng 1 va 2.

Txanh 1 =29 (s) Tvang 1=3(s) Tdé =19 (s)

Txanh 2 =20 (s) Tvang 2 =3 (S) Tdoé =28 (s)

Trong d6 hudng 1 1a hudng doc theo truc duong Lach Tray, hudng hai 1a

truc dudng con lai ctia mdi nga tu.
Thoi gian chu ky dén lac nay la 51 (S)
Tur day ta tinh dugc thoi gian tin hi¢u dén trong chu ky:
Thoi gian xanh hudng 1 1a:

(29,6/51) * 52,32 = 27,5 (S)
Thoi gian xanh hudng 2 1a:

(20,6/56,32) * 52,32 = 19 (s)

Thoi gian vang 1a 2,91 (s)

Do thi tin hiéu dén theo thoi gian chu ki 51(s) dugc biéu thi trén (hinh
2.13).
“Lan sOng xanh” trén tuyén dudng da dugc thiét ké t6i wu nén khong can

phai hiéu chinh thém.
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Theo nhu tinh toan theo phuong phap lan song xanh, thi thoi gian dat cia
mo hinh 1a thoi gian tdi wu nhat ma céc tin hiéu dén lam tot nhat nhiém vu
diéu khién giao théng. Néu thay doi hay diéu chinh 1 trong cac ngi tu s& xay
ra hién trong mat can bang chu ky thoi gian dat cia 1an séng xanh.

Chinh vi vay thoi gian tinh toan 13 toi wu, nén khi xay ra tic duong hay ach
tac thi do luong xe qua nhiéu can dung cac bién phap diéu hanh cia canh sat
giao thong. Ngoai ra khong c6 cach khac diéu khién tin hiéu dén trong truong
hop nay.

Ngoai ra voi thoi gian 28s den xanh hudng 1 va 20s dén xanh hudng 2 thi
thoi gian dit nay kha phu hop va ting thém nhiéu chu ky dén tbi da kha ning
thong xe va giam thiéu kha nang giap dén do trén truc dudng chinh.

Nhu véy truc duong chinh Lach Tray 1a tuyén duong duoc wu tién trong lan
song xanh ma mo hinh da dat ra.

Nhan thdy viéc 4p dung phuong phap tinh toan theo lan séng xanh can
dam bao yéu té khoang cach cac nat giao théng, tinh ddng nhat giao théng vi
du lugng xe twong duong, thoi gian di chuyén gitta cac ngd tu tuong duong.
Ngoai ra khoang cach giita cac nga tu phai nho, tiét kiém chi phi di day va cac
chi phi lap dat khac.

Qua chuong hai nhan thay viéc dung PLC trong diéu khién theo phuong
phap 1an séng xanh 1a mot giai phap hay c6 nhiéu kha ning phat trién mo
rong duoc hé thong diéu khién. C6 kha nang két ndi mang, kha ning mo rong

chirc nang gidm sat, va dac biét 1a kha nang lam viéc 6n dinh.
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CHUONG 3: MO HINH PIEU KHIEN TiN HIEU PEN GIAO
THONG THEO LAN PEN XANH TUYEN PUONG TU NGA
TU THANH POI PEN CAU RAO

3.1. GIOI THIEU CAC THIET BI TRONG MO HINH
3.1.1. Thiét bi mach diéu khién

Mot PLC S7-200: Thiét bi diéu khién chinh ctia toan bd mé hinh thiét bi nay
ding ngudn 24v mot chiéu. Chirc ning diéu khién theo chuong trinh 1ap trinh
san theo chuong trinh cho trudc.

Trong md hinh c6 tinh toan dén viéc mé rong viéc ghép néi diéu khién véi

cac thiét cum nga tu v6i nhau, ghép ndi didu khién cac thiét bj giam sat.
3.1.2. Thiét bj mach ddng lwe

- Mot bién ap SA: bién ddi dién ap 220v vé dién ap 24v, vi ngudn nudi PLC
va céc thiét bj trong mé hinh dung dién ap 24v.

- M6t bd chinh luu dién ap xoay chiéu thanh dién ap 1 chiéu 24v, do PLC va
deén tin higu 1a 24v mot chiéu.

- 6 ro le trung gian 1am nhiém vu chdp hanh diéu khién tai phan cing, truc
tiép cap ngudn cho dén tin hiéu theo yéu cdu, cac ro le ciing dung ngudn 24v
mot chiéu.

- 48 deén tin hiéu trong d6 16 dén xanh, 16 dém vang, 16 dén doé:

Tong chiéu dai mo hinh 13 260cm, rong 60cm, khoang cach gitta cac ngi tu
theo ti 1¢ thuc té 1a 1:1:4 trong thuc té 1a Tir Péng Qubc Binh dén Cau vuot
Lach Tray 1a 300m, tir Cau vuot Lach Tray dén Quan Mau 14 300m, tir Quan
Mau dén nga tu Thanh D6i 14 1200m.
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3.2. VIET CHUONG TRINH VOI PLC S7-200

3.2.1. So' d6 khéi ciia chwong trinh

Tin hiéu
vao
- Start
- Stop

Cac tin hiéu vao cta nit bam

P LC Trung tam diéu khién

:

Ro le
trung gian

!

Tin hiéu
den Céc dén tin hiéu (Xanh, Vang, Dé)
Giao thong

Thuc hién diéu khién
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Thuéat toan cia mé hinh:

Théa man DK
thoi
gian hoatdgng
trong ché dd
“lan song xanh”

Begin

I

Read_RTC
Pocgiatri thoi

gian
thwctrong PLC

osanh gia tri

Read_RTCvé&i
cac

gia tri thoi

gian

Théa man DK
thoi
gian hoatdong
trong ché do
dém

A 4 A 4
Chuwong trinh con Chuong trinh con
hoatdong trong ché hoatdong trong ché
do “lan song xanh” do dém khuya

Cap tin hiéu déng dién cho cac
deén Xanh, Vang va D6
& cac chiéu twong ing.
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3.2.2. Chwong trinh viét trén PLC S7-200

Ngon ngir LAD:

Project1 / MAIN (OB1)

Block: MAIN
Author:
Created: 06/28/2011 10:55:53 pm

Last Modified:  06/28/2011 10:55:53 pm

Symbol Var Type Data Type Comment
TEMP
TEMP
TEMP
TEMP

PROGRAM COMMENTS
Network 1 Network Title

nhan start bat dau chay chuong trinh

10.0 M0.0

— )

Network 2
cam bien nhan lenh cua di len
0.2 MO.3 Q0.1 MO0.0 Q0.0

| I | ] |
1 1 /1 170 1

)
7]
S

Network 3
cham cong tac hanh trinh tren
10.3 Qo.0
| l re )
U (R
1
MO.2

=)

1

Network 4

cua dung o tren 20s

MO.2 T38

_| : IN TON|

1004 PT 100 ms
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Project1 / MAIN (OB1)
Network 5
cua bat dau di xuong

|| (=)

Network 6
cham cam bien thi cua dung lai
MO.3 10.2 MO.4
1 ] | { )
I 1 (s
1
Qo.1
—( =)
1
Network 7

sau mot khoang thoi gian cua tu dong di len

MO.4 T40

| |
1 | IN TON

504PT 100 ms

Network 8

bat dau chay len

T40 Qo.0

— =)
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Projectt / MAIN (QB1)

Network 8

cham cong tac hanh trinh duoi

_| 10.4 0%1)
‘ M(%3)

Network 10

nhan stop dung toan bo chuong trinh.

10. Qo.0

— 1’_|:z R)
M%U)
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Project1 / SBR_0 (SBRO)

Block: SBR_O
Author:
Created: 06/28/2011 10:55:53 pm

Last Modified:  06/28/2011 10:55:53 pm

Symbol Var Type Data Type Comment
EN IN BOOL

SUBROUTINE COMMENTS
Network 1 Network Title

Network Comment

—
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Project1 / INT_0 (INTO)

Block: INT_O
Author:
Created: 06/28/2011 10:55:53 pm

Last Modified:  06/28/2011 10:55:53 pm

Symbol Var Type Data Type Comment
TEMP
TEMP
TEMP
TEMP

INTERRUPT ROUTINE COMMENTS
Network 1 Network Title

Network Comment

—
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3.3. MO HINH
3.3.1. So d6 diu ndi

Duya vao bang bo tri dau vao, ra ta c6 so d6 dau nodi thiét bi ngoai vi véi

PLC nhu sau:

o 124y

;./Uv

R R4 |Rd R4 | re |rd |

Q J@_éé@@?é@@@@@ SIS STO RU
vACc |
ReLay 1L 00010203 21040506 3L 0711 N 85~26|| q1er
s [ ] 1Q0. [JQ1.
SIEMEN e CPU
] ] ] 71QO0. [J
] ] 11QO0.
] ] 11Q0.
] ] 11QO0.
SIMATIC Db e
S7- 7 0 [qo.
be “ D ADDRES
INPUT |1\ 0.00102030405062M0.7 1.0 1.1 1.2 1.3 1.4 13 SENSO
@@@@@@@@@@@@@@@@@@M g o O
LT
10.1

Hinh 3.1: So dd két ndéi CPU 214.

- Trén hinh ¢ 6 dau ra ro le trung gian 14 0.1 dén 0.3 cia L va 1.1, 1.2 caa
1L.
- C6 2 dau vao 14 10.0 va 0.1 twong duong véi Sart va Stop.
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o Ov

24V & Xanh hudng 1
R1
11
Xanh hudng 2
R4
11
Vang hudng 1
R2
11
Vang hudng 2
R5
11
Do huong 1
Ry [ O
I ‘
@ P6 huéng 2
R [ O
i1 ‘

Hinh 3.2: So d6 dau ndi mach dong luc.

R; ...Rg : Céac role trung gian st dung trong mo hinh.
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D;...D4g : Céc den bao xanh dé vang cua tin hiéu giao thong.

10.0... 11.1 : Céc nat bam st dung trong chuong trinh diéu khién.

Pay 1 so d6 ddu day thuc ctia mo hinh diéu tin hiéu giao thong theo lan
song xanh.

Ngudn cip cho PLC 1a 24V mot chiéu.

Ngudn nudi mé rong khong sir dung trong mé hinh thyc nghiém.
3.3.2. M0 hinh
Gidi thiéu tong thé vé mo hinh diéu khién tin hi¢u dén giao thong theo lan
song xanh doan tir Ngi tu Thanh Poi dén Cau Rao.
Tong chiéu dai mé hinh 1a 260cm, chiéu rong 60cm, kich thude duong trong

m6 hinh 30cm, chiéu cao cot 30cm.

MBOi ngi tu gdbm 4 cot dugc lip dat 14 dén xanh do vang.

Hinh 3.3: Mo hinh diéu khién 4 ngi tu.
Trong md hinh da c6 mot s6 doan duoc chinh théng dé tién cho viéc thiét ké
va lp dit khoan 6ng. Nhu doan tir Quan Mau dén ngd tu Thanh Doi va cac
ngi tu ¢ cdu tao khong ddi ximg nhu ngd tu Thanh Po6i, Quan Mau khi thi

cong di duge ¢ y thiét ké dbi xtmg trong mo hinh.
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Mo hinh chu trong viée giai quyét “lan séng xanh” 1én chua giai quyét duoc

dén di bo.

F AR nRAN

Hinh 3.5: Hudng giao thong tir Nga Tu Trai Linh vé Cau Rao.
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KET LUAN

Do 4an tim hiéu vé& phuong an thiét ké “lan xanh” nhidm cai thién tinh hinh
giao thong tai cc ngd tu trong diém, giai quyét tét nhat nhiém vu cia dén
giao théng gitp cho giao thong duge thong sudt va hop 1y.

Trong d0 4n ndy em chu yéu tim hiéu dua ra giai phap “ap dung phuong
phap x4y dung theo lan séng xanh”. Tdi wu héa nhat nham giup nguoi tham
gia giao thong thun tién nhét, uéc lugng va tinh toan thoi gian di chuyén,
kha ning xung dot ctia cac phuong tién trong cac nga tu. Tir nhitng thong sb
chung tdc d6 xe di chuyén, s6 lugng xung dot giao thong, do rong ciia cac ngi
tu tir d6 dat cac thong sb cho cac nit giao thong mot cach hop 1y nhét.

Va ap dung lan séng xanh vé&i cac ngd tu co khoang cach gan nhau dam
bao cho tinh toan hop 1y diéu khién chung nham hop 1y hoa diéu khién va tdi
uu viéc thue hién.

Sau khi thue hién do an em da tap hoan thanh cac ndi dung nhu sau:
Mo ta thuc trang tai cac nit giao thong tir Nga tu Trai Linh vé Cau Rao.
Tim hiéu vé PLC S7-200, ung dung PLC xay dung mé hinh thuc hé
théng giao thong diéu khién theo 1an séng xanh.

D6 4an dugc thuc hién trong mot thoi gian ngan khong tranh khoi nhing sai
sot mong cac thay co thong cam va gitup d& em hoan thién d6 an nay.

Hai phong, ngay 8 thang 7 nam 2011

Sinh vién

Pham Vin Chinh
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