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Phan tich trang bi dién hé thong diéu tiét nwéc ho chira Ha Pong




LOI MO DAU

Ngay nay do anh huong caa bién ddi khi hau toan cau di gy ra nhiéu hién
tuong thoi tiét cuc doan nhu 1 lut, han han, nhiét d6 trai dét ting, song than...da
lam anh hudng 16n dén cudc sdng caa con nguoi. Nudc ta 1a mot trong nhiing
nude chiu anh huang nhiéu caa thién tai, vi vay xay dung mot hé théng thay loi
quy md 16n, hién dai 1 van dé can thiét ddi véi nuéc ta. Vi su phét trién cua
khoa hoc ki thuat, chat lugng hé thdng thay ngay cang dugc nang cao dic biét 1a
kha nang ap dung cac bo diéu khién 16gic kha trinh PLC vao viéc ty dong hda
cling nhu diéu khién hé thong gidp hé thong diéu khién linh hoat, nhanh, chinh
xé&c. Cong trinh thay loi ho chira dAm ha dong dugc khai cong xay dung 4/2006
véi vbn dau tu trén 500 ty dong, day 1a cong trinh c6 y nghia 16n vé kinh té ciing
nhu x& hoi 16n dbi véi nhan dan huyén Bam Ha, cong trinh dugc hoan thanh s&
dam bao cung cap nuéc tudi 6n dinh cho 3485 ha dat canh tac va cung cap nudc
thd phuc vu sinh hoat cho 29000 nguoi dan thudc 8 x&, 1 thi tran cua huyén Bam
Ha.

Sau day em trinh bay vé dé tai « Phan tich trang bi dién hé théng diéu tiét
nude ho chira Ha Pong” noi dung chinh gom 3 chuong:

Chuong 1.Phan tich hé thdng cung cép dién cho cong trinh diéu tiét nuwéc
hd chtra Ha Bong

Chuong 2. Phan tich hé théng trang bi dién
Chuong 3. Chuong trinh diéu khién.



CHUONG 1.

PHAN TiCH HE THONG CUNG CAP PIEN CHO CONG
TRINH PIEU TIET NUOGC HO CHUA HA PONG

1.1. PHAN TICH NGUON VA PHU TAl

1.1.1. Giéi thiéu chung vé cdng trinh hd chira ha déng

Sang ngay 26-12, tai xa Quang Loi, huyén Pam Ha, B4 Nong nghiép va Phat
trién nong thon (NN&PTNT) di t6 chirc 1& khanh thanh cong trinh thuy loi HO

chtra nuéc BDam Ha Pong.

Cong trinh thuy loi H6 chira nuée Pam Ha Pong duoc khoi cong xay dung
ngay 12-4-2006. Tong vén dau tu trén 500 ty dong, tir ngudn von trai phiéu
Chinh phii va vn ngan sach dia phuong. Cong trinh do BQL dau tu va xay dung
thuy lg1 2 thi cong.

Pay la cong trinh cong trinh c¢6 ¥ nghia kinh té - x4 hoi rat quan trong d6i véi
ngudi dan huyén Pam Ha. Cong trinh duge hoan thanh s& dam bao ngudn nudc
tudi 6n dinh cho 3.485 ha dit canh tac va cung cép nudc thd phuc vu sinh hoat
cho 29.000 ngudi dan thudc 8 x4, 01 thi tran ctia huyén Pam Ha va mot s6 huyén

lan can thuoc Mién Dong cua tinh.

Cac hang muc thudc cong trinh dau mdi hoan thanh bao gém: 01 dap chinh,
04 dap phy, 01 dap dang, cbng lay nudc, tran xa il va va cac cong trinh phu tro:
Puong cong vu, nha quan 1y, hé thong dién... voi khdi lwong dao dap gan 1,6

triéu m> dat da, xay lap trén 47.000 m> bé tong gach da cac loai.



Diép chinh 14 loai dap dat hai khdi, chan khay cim qua ting cudi soi dé chéng
tham, thoat nudc dng khoi, bao vé mai thuong luu dap 1a cac tim bé tdng duc
san, bao vé mai ha 1a trong co. Pinh dap cao trimg 64,5m, rong 6m, dai 244m,
chiéu cao dap & vi tri ho sau nhat 1a 31,5m , trén din dap c6 tuong chin song cao
0.8m.

Hinh1.1: Toan canh ho dap



Hinh1.2: Mot trong nhitng dap phu

Cac dap phu déu 1a dap dat nhiéu khdi.

Cong lay nuéc cao &p, phia thugng luu 13 hinh hop, phia ha luu 1a ng tron
bang thép boc bé tong cét thép, luu luong thiét ké qua cong 1a 4,9m*/s duge diéu
chinh bang van con ¢ ha luu.

Chiéu sau bé 2,0m, tuong 1 cao 0,8m, tuong 2 cao 1,4m, san sau dai
30m.Tran xa li dat & vai trai dap, tran ngudng thuc dung gém 3 cira mdi cia

rong 9m, van cung d6ng mé bang xilanh thuy luc, tiéu nang bang bé tuong két.



Hinh1.4: hé théng pittong thuy luc dong mé ctra tran



1.1.2. Cép dién

Toan bd ngudn cap cho cong trinh duoc lay tir ludi dién 35KV duoc ha ap
qua 2 tram bién 4p 1 va 2, mdi tram 35/0,4KV — 50K V.

35KV
CCTR1 4
A TL S0KVA
35/0.4
4 ATL
ATLL |/ ATL2|/ ATI3 |/ ATL4| 7
Nha QL Van con Van phang 05 cao ap

Hinh1.5: So d6 cap dién tong thé lay tir tram bién &p 1



35KV

CCTR2 53}‘5
T2: 50KV A
35104
4 ATZ
AT21 AT22 ATZ23 AT2 4 ATZ25 AT2 6
/ / / / / /
Hbua wram DEnang I Chom DC b D hom s can ap
bt tran haphal daul dm 2 dam 3

Hinh1.6: So d6 cip dién tong thé lay tir tram bién ap 2
Dién ha &p tir tram bién &p 1 va 2 qua tu dién tong (ti ha &p) c6 nhiém vu
phan phéi dién nang cho cac ta diéu khién dong co bom dau cho cira van cung,

d6ng co nang ha va di chuyén phai, hé théng chiéu sang nha diéu hanh va duong

quan Iy van hanh, céng lay nudc va nha quan ly chung tam.

Toan bo phu tai dién lay tir tram bién ap s6 1 déu qua nha phan phdi va dit

tai nha quan ly chung tdm, cac phu tai bao gom:



TBAl

P /] Chifu séng cao dp |7

Pitn cho nhé van
phéng

Dign cho nhéa van
Con

Td phén phéi dit

trong nha quan 1§
Chif séng sinh
hoat nhé quan Iy
) Diéy khifn ning
Chids sing cao [} ha phat
P
C Bién cho tran
May phat dién dhng co bom diu
B4 T4 phin phoi dit trong
nha vén hanh tran Chiu séng sinh hoat
nha ¢é phai

Hinh1.7: So dd mat bang cap dién tong thé 13y tir tram bién ap 1 va 2




- Phu tai dong luc: Bong co bom dau va dong co vitme déu c clng cong
SUt 1 Py = 4,5KW, lgn = 9,5A.

- Phu tai chiéu sang cao &p: S luong dén chiéu sang cao ap thiy ngan duoc
lay tir tram bién &p s6 1 1a 25 chiéc, cong suat mdi dén 1a Pdm = 250W,
nhur VAY Pecca = 25%0,25 = 6,25(KW), leeca = 13(A).

- Dién sinh hoat va dién chiéu sang nha quan Iy chung tam. Téng diéu hoa
1a 6 chiéc, mdi tang 3 chiéc va duoc b tri chia diéu & pha, dén chiéu sang
huynh quang 220V — 40W 1a 14 chiéc, dén chiéu sang soi dot 220V —
75W 1a 9 chiéc. Tong cong suat chiéu sang tang 11a: 4870W, tong cong
suat tang 2 1a: 4780W, do d6 cong suat tinh todn cua tda nha 1a 9,65KW, |-
esca= 18.3A.

Tram bién ap sé 2: Twong tu nhu tram bién ap sé 1, tram bién ap s 2 ciing c6

cuing cdng suat, thong sé va duoc cap dién theo so d trén.

Toan bo phu tai lay tir tram bién ap s6 2 déu qua ti phan phoi dat tai nha quan

i van hanh tran, sau d6 méi duogc cap di theo phu tai:

e Phuy tai dong luc: Bao gém 3 dong co bom dau cho 3 cua van cung c6
cling cong suat Pg,= 4,5KW, l4,= 9,5A.

e Phu tai chiéu sang cao &p: Tong sé dén cao 4p thuy ngan dugc Iy tir tram
la 13 dén, cOng suat mdi dén 13 Py,= 250W, nhu vay Pg, = 13* 0,25 =
32,5KW, l4:.=6A.

e Phuy tai sinh hoat chiéu sang: Tong cdng suat tinh toan Py= 3,72KW, Iy=
7,1A. Trong s luong dén chiéu sang loai huynh quang 220V — 40W 14 10

chiéc, diéu hoa quat va 6 cam cho cac thiét bi.. .



Fy
& = [
& - - - - wl =
'g 2
4 - - =
- -T £ ET = £
= T___L—I___________ '\.L' % = %
H — — 0k DA
B - I I BTN FAD T EO
e:_.- -
I
S ok DAL
— —_— dgcr\z:@.qzsngp.prgﬁ.ﬁ
g1 %
o L
E
k=
E|F = - o— — st and
2 % L —
. B — T AR ST D Y G
[l H s - - s e
@_ H — — 0T 244
B _ €95 MM RL IR HITE
=3
E =
/ g T - T Al
" - -
iy - - T 6 P RLRE HIE G
k| =
27 g g @
5
- — - 0135k 240
- _.,1 1 05 Al R RID TN
-
- g =
‘—% E
# — ——[—tF — &
- = — -*
e P
g

Hinh1.8: So d6 nguyén ly ta dién phan phéi nha diéu hanh tran
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1.1.2.1. Cép dién chiéu sang dwong quan Ii van hanh Iy tir tram bién ap 1
va tram bién 4p 2

Ca 2 tram bién &p 1 va 2 déu tham gia cp dién chiéu sang cao &p nhu trinh bay

trén so dd téng thé va so db céc cot.

Téng chiéu dai cap I18i ddng 4x16mm? la 1321m.

Cot dién sir dung cot den thép cao 10m.

Str dung den thuy ngéan cao ap.

Puong quan li van hanh tran dugc chiéu sang bang dén cao &p thiy ngan
véi thdng sb 240/250W, khoang cach giita cac dén 30 — 50m tly thudc
vao Vi tri cac cot.

Cap dién chiéu sang tir ca 2 tram bién ap bang cap ha I8i dong cach dién
PVC 4x16mm?, cap duoc ludn trong ng nhua PVC chdn ngam duéi dat.
Aptomat tong duoc dit ¢ 2 ta dién chiéu sang, dén duoc bao vé boi cau
chi 250V-5A.

B& tri tai chiéu sang can déu trén ca 3 pha

1.1.2.2.Cap dién dong mé cira van dap tran ( 1ay tir tram bién ap 2)

Cac tu diéu khién tai chd 14y dién tir tu dién phan phdi dit trong nha diéu

hanh dap tran (dé phai) bang I8i cap déng c6 bao vé PVC 4x10. Mdi cira van

duoc ha nang théng qua viéc diéu khién van dién tir dong mo.

1.1.2.3.Cép dién ciu phai (lay tir tram bién ap 2)

Pong co nang ha va di chuyén cua cau phai dugc cap dién tir ta dién trung

tam qua cap 16i dong PVC 4x6.

Co cau di chuyén thyc hién bang toi tay, dong co co cau nang ha dit trén cau.
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Hinh1.9: Mat bang bé tri dién van hanh tran xa li
1.1.2.4.Cap dién dong mé cong lay nuéc

Tua dién diéu khién dong co dong mo cdng lay nudc duoc cap dién tir ta

dién phan phdi ha &p tram bién &p sé 1 qua cap 16i déng PVC 4x10.
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Hinh1.10: Mat bang hé thdng dién cap cho cong lay nudc
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1.1.2.5. Cép dién sinh hoat, |am viéc tai nha quan Ii trung tam (liy tir tram

bién ap 1)
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Hinh1.11: So d6 nguyén ly ti phan phéi nha quan ly trung tam

Nha quan Ii duoc cap dién tir ta dién tram bién ap 1 qua cap 18i dong PVC4x6
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1.2. TRAM BIEN AP VA TRAM PHAN PHOI
1.2.1. Phia tram bién ap sb 1
Ta dién phan phéi cap dién cho nha quan Iy trung tam, céng lay nudc

- Phu tai dong luc tai cng lay nudc: cap dién cho dong co vit me va dong

co bom dau.
DPong co bom dau | Bong co vit me
Pim(KW) 4,5 4,5
lam(A) 9,5 9,5

- Phu tai chiéu sang gom:

= Chiéu sang cao ap tir tram bién &p sé 1: s6 deén cao &p thuy ngan 1a 25
dén, P4,= 250W, Py= 25*0,25 = 6,25KW

= Chiéu sang nha quan |i trung tm Py= 9650W

- C6ng suat tinh toan tac dung toan bd phuc vu nha quan Ii trung tdm va

cong lay nuéc:

I:)tt: kdt* (Pttdcbd+ Pdc vit me) + I:)csca"' Pcs nha qltt+ Pcs nha dn— 23,5 (KW)

L \ | Tong = dong luc +
o . Chieu sang nha quan i | . ]
Chiéu sang cao ap A chiéu sang nha quan li
trung tdm X
trung tam
P(KW) |6,25 9,65 23,5
ls (A) |12 18,3 44

15




1.2.2. Phia tram bién ap sé 2
Tu dién phan phéi cap dién cho nha van hanh quan If nha tran

- Phu tai dong luc phuc vu van hanh tran: cip dién cho 3 dong co bom dau:

Pong co bom dau 3 cira van A _
bong co nang ha phai
cung 1, 2,3
Pdm (KW) |10 4,5
Idm (A) 21 9,5

- Phu tai chiéu sang gom:

= Chiéu sang cao &p tir phia tram bién ap 2: s6 dén cao ap thay ngan la
13 dén, Pdm= 250W, Ptt= 13*0,25= 3,25 KW

= Chiéu sang nha quan li tran Ptt= 3,72 KW
- C6ng suit tinh toan tac dung cua toan bo nha tran:

Ptt t6i da— kdt* (Pttdcbd+ Pdcn nang ha) + Pcs nhatran T Pcs cao ap— 33;273 (KW)

L \ | Tong = dong luc +
o ) Chieu sang nha quan li L i )
Chicu sang cao ap X chiéu sang nha quan li
trung tdm X
trung tdm
P(KW) |3,25 3,75 33,273
les (A) 6 7 59,5
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1.3. LUA CHON CAC THIET BI TRONG HE THONG
1.3.1. Phia tram bién ap s6 1
1.3.1.1. Chen thanh céi caa ta dién phan phéi trong nha diéu hanh tran
Diéu kién lya chon
o ki *ky*lgp>1y
® O¢p= Oy
o F>o* [>Ty

Thanh cai dugc chon dit ngang, hé s6 k= 1.

k,: hé s6 hiéu chinh nhiét do theo mdi truong.

- Ggp: Ting suat cho phép cua vat liéu 1am thanh gop.

déng dong ngan mach.
ox= M/W v&i M= F*1/10 12 mémen muén tinh toan
W: 1a mémen chéng udn

L: la khoang céch cac st cia mot pha

oy (iNg suat tinh todn xuat hién trong thanh gop do tac dong cua luc dién

Dong dién 16n nhat qua thanh gop 1: lgmsa= 47 (A). Chon thanh céi bang

dong, tiét dien hinh chit nhat c6 ki higu M30x60 c6 dong I,= 100A
Thong s6 can kiém tra:

- e 1,8%2%%%j= 1,9 KA

- Fy=1,67*10°*70%1,9/15 = 0,15 KG

- M=0,15*70/10 = 1,05 KG.m

17



M6émen chéng udn cua thanh céi 30x6 Ia:

- W=25*4%/6 =0,67 cm’

- oy= M/W = 1,05/0,067 = 15,67 KG/cm?

So sénh

- Ke*ko*lgy = 1¥1%475 =475 > I, = 47

- Ggp= 1200 > 64=15,67

- F=25%4=100 > a*I,*T4"°= 6*10,9*0,5"° = 46
Nhu vay ca 3 diéu kién lva chon déu dung, viéc chon thanh cai nhu trén 1a hop
Ii.
1.3.1.2.Chon cac Aptomat cho ti phan phéi dit tai nha quan Ii trung tam

Bangl.1: Cac Aptomat sir dung trong ti phan phbi:

K)’/ hléu Sé Iuso’ng Udm (V) Idm(A) Icét N(kA)
) 3VL1705 -
AT tong 01 415 50 45
1DA330AA0
3VL1725 -
AT nhanh 03 415 25 45
1DA330AA0

18




Bang1.2: chon cép phia tram bién ap 1:

Puong cép Ky hiéu l:(A) L (m) lep(A)
Tu TBA t6i TPP PVC(3x35 + 1x25) |44 78 158
TPP t&i nha van con PVC -4x10 18 137 75
Nha van cbn toi tu

PVC -4x10 9,5 95 75
XLTL
TPP t&i hop chiéu sang

PVC -4x6 9 448 54
cao ap
TPP t6i hop chiéu sang

. ) X PVC -4x6 9 873 54

nha quan li trung tdm

1.3.1.3. Chon cac Aptomat trong ti diéu khién cong lay nuéc

Tu diéu khién cbng iy nuéc nha van con ha luu

Bang1.3: Cac AT str dung trong ta diéu khién bom XLTL van ¢6n ha luu
Ky hiéu SO luong | Ugn(V) lam(A) leztN (KA)
, 3VL1796 -
AT tong 01 415 25 45
1DA330AA0
AT  diéu
. 55X4510-7 |01 220 10 10
khién

Bangl.4: chon cép tir tu diéu khién dén cac dong co
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Puong cép Ky hiéu Itt(A) L (m) Icp(A)
Cap tur ta diéu khién dén

PVC -4x10 | 9,5 42
dong co

Ta diéu khién cbng lay nudc céng thuong luu

Bangl.5: Cac AT str dung trong tu diéu khién dong co vit me

Thu ty Ky hiéu S6 lwong | Ugm(V) lam(A) lsN(KA)
3VL1796-
AT 01 415 25 4,5
1DA330AA0
AT  diéu
. 5SX4510-7 |01 220 10 10
khién
Bang1.6: chon cap tir tu diéu khién dén cac dong co
Puong cép Ky hiéu l:(A) L(m) Iep(A)
Céap tur tu diéu khién dén
PVC -4x10 |95 42
dong co

1.3.1.4. Chen cap cho hé théng chiéu sang cao &p

Pam bao diéu kién sau:
AUbt SAUbtcp

AUsc <4 Usccp

20




Isec < Icp

Véi ludi dién co U < 110KV thi AUy, = 10% Ugy,. Nhu vay ta chon cap
dong PVC -4x6 c6 thong s6 dong dién cho phép 1a 1o, =54A.

1.3.2. Phia tram bién ap sé 2
1.3.2.1. Chen thanh cai cia ti dién phan phdi trong nha diéu hanh tran
Piéu kién lya chon:
o ki*ko*lgp> I
® O Oyt
o F>o* [>Ty
Thanh cai dugc chon dit ngang, hé sb k=1
ko: hé s6 hiéu chinh nhiét do theo mdi truong
Gcp: UNQ suat cho phép cua vat liéu 1am thanh gop.

. GNg Suat tinh toan xuat hién trong thanh gop do tac dong cua luc dién

déng dong ngan mach..

ox= M/W v&i M= F*1/10 12 mémen muén tinh toan
W: 12 mémen chéng udn
I: la khoang cach cac stir cia mot pha

Dong dién 16n nhat qua thanh gop 13: lgmsa= 47 (A). Chon thanh céi bang
dong, tiét dién hinh chit nhat c6 ki hiéu M30x60 c6 dong I,= 100A

Théng s6 can kiém tra:
- = 1,8%2%%*iy= 1,9 KA

- Fy=1,67%102*70*1,9/15 = 0,15 KG
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- M=0,15*70/10 = 1,05 KG.m
Momen chdng udn cuaa thanh céi 30x6 1a:

- W= 25*4/6 =0,67 cm’

- oy= M/W = 1,05/0,067 = 15,67 KG/cm?

So sanh

- Ke*ko*lgy = 1¥1#475 =475 > I, = 47

- 6¢p= 1200 > 64=15,67

- F=25%4=100 > a*[,*T,."°= 6*10,9*0,5°° = 46
Nhu vay ca 3 diéu kién lua chon déu dung, viéc chon thanh cai nhu trén 13 hop Ii
1.3.2.2. Chon cac Aptomat cho ti phan phai

Bangl.7: Céac AT su dung trong ta phan phéi

Thu ty Ky hiéu S6 luong | Ugn(V) | lam(A) | 1N (KA)
, 3VL1706-
AT tong 01 415 63 45
1DA330AA0
AT nhanh
‘ 3VL1725-
ta bom dau (1, 2, 03 415 25 45
3 1DA330AA0

AT nhanh ta|3VL1725-
nang ha 1DA330AA0

01 415 25 45

AT nhanh chiéu | 55X4 316- 7 02 415 25 45

22




sang cao ap, nha

Bang1.8: Chon cép trong ta phan phdi

Puong cép Ky hiéu lt(A) | L(m) | Lep(A)
T TBA t6i TPP PVC (3x35 + 1x25) |59,5 |45 |158
T TPP t6i to XLTL (cwa 1, 2,

PVC -4x10 21 |75 |75
3)
Tir TPP t6i tu nang ha PVC -4x6 95 |52 |75
Tt TPP t6i chiéu san cao ap PVC -4x6 6 54 | 448
Ta TPP téi chiéu sang nha

PVC -4x6 7 54
QLVH

1.3.2.3. Chon cac Aptomat trong ti diéu khién cira van cung va ta diéu

khién nang ha phai

B ang 1.9: Aptomat ta diéu khién ctra van cung (ap dung cho cta 1, 2, 3)

Tht tu

Ky hiéu

S6 lugng

Udm(V)

I dm(A)

les:N (kA)

AT

3VL1725-

03

415

25

45
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1DA330AA0

AT diéu khién | 55X4 510- 7 03 220 10 10
Bang 1.10: Aptomat ta diéu khién nang ha phai:
Thu ty Ky hiéu S6luong | Ugn(V) | lam(A) | 1N (KA)
3VL1796-
AT 02 415 25 45
1DA330AA0
AT diéu khién | 5SX4 510- 7 01 220 10 10

1.3.3. Tinh toan va lwa chon thiét bi cho nha quan Ii trung tdm va nha van

hanh tran xa li

1.3.3.1.Pién sinh hoat va chiéu sang cia nha van hanh tran

- Tong cong suat tinh toan cua nha 13 3,72 kW

- Dong dién tinh toan: 7,2A

- Chon co s tinh toan chiéu sang cho nha véi do chiéu sang 1a 300 lux

= Peén chiéu loai huynh quang 220V-40W

=S4 deén cho phong nghi 12 3 tuyp dén dai

= S6 dén trong phong dén diéu khién 1a 3 tuyp dén doi

= S deén cho nha dé phai: 4 dén tuyp doi
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- Chon Aptomat tong 415V-25A, pha A cap cho diéu hoa, pha B cép cho
phong diéu khién, pha C cap cho phong nghi

- Aptomat cip dién cho dén quat, 6 cim: 250V-10A

- Aptomat cip dién cho diéu hoa: 250V-15A

- Day dan dugc chon theo tiéu chuan nung ndng cho phép:

Day dan cho dén quat loai 2 x 1,5mm?
= Day dan cho 6 cim loai 2 x 2,5mm?
= Day dén cho diéu hoa: 2 x 2,5mm?
= Day dan cip dién vao cac phong: 2 x 4mm?
= Day dan cap dién vao nha: PVC -4 x 6
1.3.3.2.Pién sinh hoat va chiéu sang nha quan Ii trung tam

Téng cdng suét tinh toan caa nha 1a 9,65kW

Dong dién tinh toan: 18,3A

- Tong cong suat chiéu sang tang 2: 4,78kW

- Dong dién tinh toan tang 2: 9A

- Tong cong suat chiéu sang tang 1: 4,87kW

- Dong dién tinh toan tang 1: 9,5kW

- Chon co sé tinh toan chiéu sang cho tda nha vai do chiéu sang 1a 300 lux
- Pén chiéu sang loai huynh quang 220V-40W

= S deén cho phong nghi 1a 4

=S4 dén cho phong lam viéc 12 8

25



= S6dénchobépla?2

Pén chiéu sang soi dot 220V-75W
= S6 dén cho hanh lang 14 6

= S6 dén cho cau thang 1a 1

= S6 dén cho WC la 2

Aptomat téng 3 pha 45A

Aptomat 3 pha cip dién cho tang 1: 415V-20A, 3 diéu hoa duoc chia déu
trén 3 pha

Aptomat 3 pha cap dién cho tang 2: 415V-20A, 3 diéu hoa duoc chia déu
trén 3 pha

Aptomat 1 pha cap dién cho dén, quat, 6 cam: 250V-15A
Aptomat 1 pha cap dién cho diéu hoa: 250V-15A

Day dan duoc lwa chon theo diéu kién nung ndng cho phép:
= Day dan cho dén quat loai 2 x 15mm?

= Day dan cho 6 cim loai 2 x 2,5mm?

= Day dan cho diéu hoa: 2 x 2,5mm?

= Day dan cép dién cho cac phong: 2 x 4mm?®

= Day dan cap dién vao nha: PVC -4 x 6

= Day dan cap dién cho ting tang: PVC -4 x 6
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CHUONG 2.
PHAN TICH HE THONG TRANG BI PIEN

Trong so d6 thiét ké mach diéu khién d6ng mé van cung, cong lay nuéce sir
dung ca 2 ché d6 diéu khién bang tay(manual-M) hoic tu dong(auto-A) st dung
bo diéu khién kha trinh PLC S7-300.

Viéc lya chon ché do diéu khién dugc thuc hién qua khda chuyén mach A-
M, khi khéa & vi tri M thi hé théng hoat dong & ché do diéu khién bang tay, khi
khoa & vi tri A thi hé théng hoat dong & ché do tu dong.

Pé dam bao hé thong hoat dong theo dung yéu cau dé ra viéc nang ha
duoc thuc hién qua khéa N-H. Bo diéu khién kha trinh PLC ngoai viéc thuc cac
chtc niang diéu khién con c6 kha niang thuc hién viéc thu thap sé liéu, truyén
théng sb liéu vé trung tdm, nhan lénh diéu khién tir trung tam, tao diéu kién cho
viéc tu dong hoa hé théng théng qua cidc mang truyén théng nhu profibus,

ethernet. ..

2.1. SO PO NGUYEN LY MACH PIEU KHIEN CUA VAN CUNG

2.1.1. Hé théng truyén dong va hoat dong cia van cung

Van ctra cung lap dat tai vi tri dap tran xa I, 3 caa cung vé nguyén ly
giong nhau do dé ta chi xét hoat dong cua 1 trong 3 cira. Gidng nhau vé nguyén
y nhung 3 cira hoat dong hoan toan doc 1ap nham dam bao luong chaa cua hd
khong vuot qua cao trinh cho phép khi mia i vé.

Hé truyén dong dién van cia cung ciing twong tu nhu van con, ciing dong

m& nho dong co bom dau day xi lanh thiy luc nhung chi khac dong ma theo
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chiéu tinh tién cua van con thi van cung déng mé theo chiéu nang ha véi cong

suat 16n hon, sb luong nhiéu hon.

Viéc diéu khién dong mo ctra van cung thdng qua cac nit bam dit tai ta
diéu khién nha van hanh tran, cira van sé& ty dong dung lai khi dat téi giGi han
cho phép, nat ding ding dé ding khan cap ctra van khi can thiét
Céac ché do bao veé:

- Ngan mach duogc thyc hién bang céc aptomat cac cap, rowle bao vé ky

thuat s6

- Qua tai, bao vé khong duoc thuc hién bang céc ro le nhiét ro le trung

gian, qua trinh dugc thuc hién bang cac tiép diém hanh trinh

- Tin hiéu duoc thuc hién bang cac dén bao: trang thai sin sang lam viéc,

trang thai dong mé cac van, cac su cd.

Bang 2.1: Khéa chuyén mach N-H: N(nang), H(ha)

Tiép diem
Vi tri
1 2
OFF
N X
H X
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2.1.2. So' dd nguyén ly van caa cung

Céc ky hiéu:

u
v
w
N i
AT2.2
AT221 K22
3 2T31 = - A
L™
B
] @ 1 bcs
4 2
e RN2 ¢
EMG |l OVL DONG CO BOM
| GND DAU THUY LUC
D17 ]
Kem 20 o2
1 Wz 34 J J ]
= x4| RN RN RH
pUl 10.0 101 102 0. RH
12 | MODUL DIEU KHIEN PLCS7300 21 22
QV0 Qv Q2 R1 jXZA
‘ R \ K22\ X2B\R1 j NH RN x4 \ xea \ 1R2\ 1IR3
e R [RA] TN ET R U VA S o 5 |xg | |2 pi]
13 [— LOA — e [ L
RL K22 b1 [RL D2 D3 1R3 1R2 D4 D5 Y1
EOCR2 Y1A Y1B
BOMDAU BAOTHIEU BAOMUC DENBAO BAOAPLUC  BAOAPLUC
HOAT DONG DAU<30L DAUTHAP TACDAU <73BAR >200BAR

Hinh2.1: So 6 nguyén Iy mach diéu khién van cung

Bang 2.2: Khoa chuyén mach: A-M

Tiép diem

Vi tri

OFF
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- Céc thiét bj trong so d6:
DC 3- bong co KbBB 3 phalOKW
A3- Ampemets 0-100A
K2.2- Cong tic to 25A- 250V
RN2- Ro le nhiét 9- 25A
EOCR2- Ro le ki thuat sb
AT2.2- Ap t6 mat 3 pha 500V- 25A
At2.2.1- Ap t6 mat 2 cuc 10A
2T.3- May bién ap diéu khién cach ly 380/220V- 500VA
EMG- Nt ding sy ¢b
M2- Nat khoi dong
KCM- khda chuyén mach
Y1, Y1A, Y1B- Hé¢ théng cac van tiét luu
X2A, X2B, X4, X4A, X2B- Céac tiép diém cua van tiét luu
- X2A: cho biét ton hao muc dau qua thap
- X4A: Cho biét khi van duoc nang hét
- X2B: B&o khi mic dau quéa thap
Céc ro le trung gian: R, RN, RH, R1, 1R2, 1R3
Cac den bao: D1, D5

Nguyén Iy hoat dong: Bé dong co bom dau hoat dong, xilanh thay luc dong

m& canh cung dugc nang- ha, trude tién ta dong AT tong AT2.2 cap nguon cho
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mach dong luc sau d6 dong tiép AT2.2.1 cdp ngudn cho mach diéu khién. Theo
thiét ké ta c6 lap dat modul diéu khién PLC S7-300 nhung khi mach hoat dong &
ché d6 bang tay nén cac tiép diém 1,5,6 trong khoa chuyén mach A- M s& duogc
dua vé ché d6 dong, do dé ta chi can didu chinh déng mé bang khda chuyén
mach N- H. Néu ta st dung modul diéu khién PLC thi khda chuyén mach s&
dugc dua vé vi tri 2,4,6 va céc tiép diém nay s& dong lai lic d6 dé diéu khién hé
théng ta chi can diéu chinh khoa chuyén mach N- H va n(t khoi dong dé cap tin

hiéu cho dau vao caa PLC.

Gia st ta dua khoa chuyén mach vé vi tri N tuong dwong véi tiép diém 1
trong N- H déng, dé khai dong ta nhan nat M2, dién diéu khién duoc cap cho ro
le trung gian R, tiép diém duy tri cia R dugc dong dong thoi tiép diém 15 dong
ngudn qua céc tiép diém thuong dong cia RN2, R1, EOCR2 cip dién cho cuon
hit cua cong tic to K2.2 ¢6 dién déng cac tiép diém thuong mo caa nd lai ¢
mach lyc cap nguon cho dong co, tiép diém 14 K2.2 dong lai bao bom dau hoat
dong. Bong thoi 1 trong N- H déng, ro le trung gian cé dién, cac tiép diém
thuong mé 28RN, 21RN déng lai cap dién 1am ma cac van Y1, YAL. Van tiét
luu YAL mé dau duoc cap tir 6ng dan qua van vao xilanh duoc day ra néu ap
suat cho phép tiép diém cuaa van hoi dau s& tdc dong cip ngudn cho 1R3, ldc d6
tiép diém X4B dong lai cap dién cho ro le 1R3 tiép diém thuong mo cua 1R3
dong lai, dén D5 sang bao qua &p, dong thoi EOCR?2 sé& tu dong tac dong ngat
ngudn diéu khién. K2.2 mat dién nha céc tiép diém chinh & mach dong luc, bom
dau ngirng hoat dong, canh van hét hanh trinh dudi.

Theo chiéu nguoc lai, khi ta chuyén sang tiép diém 2 khda chuyén mach dong
tuong duong véi vi tri H, rdi sau do an nut khoi dong M2 cap dién cho R tiép
diém duy tri dong lai, ddng thoi tiép diém 15R cap dién cho cuon hat K2.2. Cong

tac to K2.2 c6 dién s& dong cac tiép diém ¢ mach dong luc qua ro le nhiét RN2
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cap ngudn cho dong co, tiép diém 14K2.2 dong lai dén D1 sang bao dong co
dang hoat dong. Tai vi tri H trong N- H tuwong duong véi ro le trung gian RH ¢co
dién, RH c6 dién dong céc tiép diém 28RH, 22RH céc ngudn cho cac van Y1,
Y1B hoat dong, van Y1B m¢ dau tir xilanh dugc quay tré lai thing chua, xilanh
co vé canh van cung dugc nang 1én. Khi van cung dugc nang hét tiép diém X4A
cua van cap dau dong lai cdp nguon cho 1R2, ro le 1R2 tac dong 1am dong van
dau hoi, tiép diém 26 1R2 dong lai dén D4 sang bao ap suat trong xilanh thap
dong thoi ro le ki thuat s EOCR2 sé& tu dong ngat nguon diéu khién. Cong tac
to K2.2 mat dién nha céc tiép diém o mach dong luc dong co ding hoat dong,

van cung hét hanh trinh trén.

Khi mic dau xudng thap tiép diem X2B déng lai cap nguon cho ro le R1, tiép
diém 18 R1ddng lai dén D2 sang, néu tén hao mac dau qua thap X2A s& tac
dong 17 R1 s& dong lai dong thoi coi kéu bao mirc dau thap, khi c6 su ¢ qua ép,
qua dong, qua tai cac ro le R2N, EOCR2 s€ tac dong dung hoat dong cua hé
théng.

2.2. SO PO NGUYEN LY PIEU KHIEN PONG CO NANG HA
2.2.1. Hé théng truyén dong caa co cau nang ha

Hé truyén dong cua co cau nang ha cua cong trinh dugc dit tai cua cua
dap tran, chdng hoat dong nhu mot dan cau truc nhung céng suat nho hon, co

cau nang ha bang dong co, co cau di chuyén bang pa nang.

Hé théng hoat dong dugc dao chiéu quay bang canh dao chiéu quay cua
dong co dit trén xe con, muc dich chinh ding dé nang ha phai giit kin nudc cho

dap tran khi sua chira.
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2.2.2. So' dd nguyén ly diéu khién dong co nang ha

z =s<c

oy AT2.3

AT23.1 K23 o\ K2.4
3 T4
y i_j RN
Dl}_?
) K2.4

] 5 L K23
SE s1 K23 \ K24

K23 r—‘
6 2% 2%
s2 K24

(s " 5
K2.4ONH fgm
u CJPp DS bL DN DH
<
RN ]Z RN \
12

PHANH NGUONSAN QUATAI  NANG HA PHAI
SANG PHAI

s

Hinh 2.2: So @6 nguyén Iy mach diéu khién dong co nang ha
- Cac ky hiéu:
DC4:  Dong co khong dong bo 3 pha 4,5KW
Ad4: Ampemet 0- 100A
K2.3, K2.4: Cong tac to 25A- 250V
RN: Ro le nhiét 9- 25A
AT2.3: Ap t6 mét 3 pha 500V- 25A
AT2.3.1: Ap t6 mat 2 cuc 10A

2T.4:  May bién &p diéu khién cach ly 380V/220V- 500VA
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EMG, D1: Nt ding

S1,S2: Nut khei dong

NH: ¢6ng tic hanh trinh

Cac dén béo: BS, bL, bN, bH

Khi ngudn di sin sang ta an nit S1 dé cap dién cho cong tic to K2.3 ¢ day
nGt 4n S1 theo chiéu nang va chiéu ha c6 su lién hé vé co do d6 khi ta 4n S1 theo
chiéu nang thi chiéu ha s& dugc mé ra muc dich 1a ¢é cho hé thdng hoat dong
mot cach an toan va tin cay,twong ty nhu hé théng hoat dong theo chiéu ha thi
cong tac to cap nguon cho chiéu nang s& khong cé dién do S1 da dugc ma ra,
tiép diém duy tri cua cdng tac to duoc dong lai, cuon hit cua K2.3 co dién do d6
c4c tiép diém chinh cia né & mach dong luc duoc dong lai cap ngudn cho dong
co. Bong thoi tiép diém thuong mo K2.3 dong lai ngudn qua tiép diém 23 cap
ngudn cho dong co phanh, khi phanh cé dién n6 s& nha ma phanh ra do day la
phanh dién tir, dé dong co hoat dong, tiép diém 24 K2.3 dong lai dén sang bao hé
théng dang hoat déng trong qua trinh nang. Nguoc lai khi ta 4n S2 dé cap ngudn
cho K2.4 thi tiép diém 6- 8 dugc ma ra cat dién cua K2.3, tiép diém duy tri cua
K2.4 dong lai cap nguon cho cuon hit cia K2.4.K2.4 ¢6 dién lam me tiép diém
8- 10 dé dam bao chic chan riang K2.3 khéng duoc cap dién. Khi dé céc tiép
diém thuong mé cua K2.4 s& dong lai lic d6 mach dong luc s& dugc cap nguon,
ddng thai dong co phanh ciing duoc cap ngudn dé cho dong co 1am viéc dén DH
sang bé&o hé thong dang hoat dong trong qua trinh ha.

Khi hé théng dang hoat dong ma ta mudn duing thi ta c6 thé an nut dirng khan
cdp EMG hoic nit ding D1 khi d6 cong tic to K2.3 va K2.4 s& mat dién lam
cho céc tiép diém thuong mo cia cong tac to mo ra ngat ngudn cap cho dong co.

Poéng thoi phanh ciing mat ngudn cap do d6 ma phanh s& ép chit dong co lai
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gilp cho dong co dirng nhanh hon. Cac dén béo khong duoc cap ngudn béo hé

théng khong 1am viéc .

bic diém cua hé théng 1a khong dung cong tic gigi han hanh trinh dugi ma
chi ding bang nat 4n ding EMG, D1. Hé théng dang nang van c6 thé an ndt ha
va nguoc lai, khi xay ra sy cd qué tai thi ro le nhiét RN s& tac dong ngét toan bo
ngudn diéu khién va 29 RN dong lai dén DL sang bdo dong co nang ha dang bi
15 qué tai.
2.3. SO0 PO HE THONG PIEU KHIEN PONG MO VAN PHANG
THUQNG LUU BANG VITME

2.3.1. Hé théng truyén dong van phang

Van phang phia thuong luu va van con phia ha luu la cac b van caa cong
lay nudc, chung phdi hop dong ma dé iy nude tir 1ng hod chira qua hé thdng
duong 6ng, dua nudc vao muong thiy néng phuc vu cho phat trién ndng ngiép,
day la myc dich vo cling quan trong 1a nong cot caa ca cong trinh.

diéu khién van dugc thuc hién bang viéc dao chiéu quay dong co 4,5KW
théng qua khop néi, néi véi hop giam téc dé quay truc vitme thuan nghich theo
phuong thang ding, dong thoi canh phai ciing dugc nang 1én hay ha xudng tiy
theo cdng viéc cap nuéc hay dung.

- Piéu khién van phang:

Diéu khién nang (ha) ctra van thdng qua cac ndt bam dit tai ta diéu khién tai
chd, ctra van s& ty dirng khi dat gigi han dudi hoic trén. Nut ding ding dé ding
ctra van khan cap khi can thiét

Ché d6 hoat dong dic biét sau: khi ctra van da ha toi gisi han dudi, quay tay

diéu chinh dé ha ctra xubng day.
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Céac ché do bao vé
- Ngéan mach duoc thuc hién bing céc aptomat
- Quié tai, bao vé khdng duoc thuc hién bang cac role
- Qué hanh trinh duoc thuc hién bang cac tiép diém hanh trinh trén va
dudi
- Tin hiéu dugc thuc hién bang cac dén béao.

2.3.2. So' dd nguyén Iy hoat ddng cia van phiang

- Cac ky hiéu:
Bang 2.3: Khoa chuyén mach A- M

Tiép diém
Vi tri

1 2 3 4
OFF
A X X
M X X

AT1.3: Aptomat 3 pha 500V- 25A
AT1.3.1: Aptomat 2 cuc 250V-10A

D1 dén D6: Céc den tin higu

K3.1,K3.2: Céc khai dong tir 25A- 250V

RN: Ro le nhiét 9- 25A
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Ao

Co
No

RG1, RG2: Céc ro le trung gian 25A- 220V

2T.3: May bién &p diéu khién c &ch ly 380V/220V
NH, HH: Cdng tic hanh trinh 2 tiép diém

Al: Ampemet 1- 100A

NGt 4n nha: H,N (1 dong,1 mo)

NGt 4n nha: EMG (thuong déng)

NGt 4n nha: D (1 déng, 1 mo)

K32
AT13 E RN

A
r B DONG CO 3PHA
4,5KW-220/380V
Bo JL—)— @
K3.1
MBA2T.3
1
2
1000vA-380V  AT1.31
1220V
EMG 5
: N F H F
RG2 . 9
H RG1 RG2 K3.1 K32
LI N KD u Y
K3.2 K3.1 3 %
KMC-AM ﬁp 16
11234 12 NH NH
L R () HH HH
(331P2U MODUL DIEU KHIEN 13 L 2 A
PLCS7-300 K3.1 K3.2 D1 D2 D3 D4 D5 D6
Q0.0 Q0.1 14 QﬁZ
RN RN
( ]
5 NANGHET ~ HAHET  BAOLOI  QUATRINH QUATRINH SAN SANG
NANG HA LAM VIEC

Hinh 2.3: so d6 nguyén ly mach diéu khién van phang thuong luu bang vitme
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- Nguyén ly hoat déng

Pé hé thdng di vao hoat dong, trudc tién ta dong aptomat tong AT1.3 dé cap
ngudn cho mach dong luc roi dong AT1.3.1 ngudn qua may bién ap cach ly 2T.3
cap ngudn cho mach diéu khién, dén D6 sang bao hiéu hé thong da san sang 1am
viéc. Pé dong co quay theo chiéu thuan hay nghich, ddng nghia véi diéu chinh

vitme 18n hay xudng nhd tac dong vao 2 cong tic to K3.1 va K3.2.

Trudc tién ta dua khda chuyén mach vé vi tri M, sau d6 4n nat H dién dugc
dua qua tiép diém 1 trong khoa chuyén mach sau dé cap dién cho ro le trung
gian RG1. Tiép diém duy tri cua ro le trung gian dong lai dong thoi dong tiép
diém 10- 11 cta RG1, ngudn duoc cip qua tiép diém thuong dong N cua cong
tac hanh trinh rdi qua tiép diém thuong dong 11- 12 cua cong tac to K2.3, qua
cong tac hanh trinh H cip dién cho cudn hit cong tac to K3.1 1am nha tiép diém
16- 17 dé dam bao chic chan rang cong tic to K3.2 khéng dugc cap dién, dong
thoi dong K3.1 & mach dong luc cap ngudn cho dong co hoat dong, tiép diem 23
cua K3.1 dong lai dén B4 sang béo truc vitme dang ha canh van dang dugc dong.
Khi hét hanh trinh tiép diém 13 s& bj cong tic hanh trinh H tac dong l1am nha ra,
cat dién K3.1 dong co ding hoat dong dong thoi tiép diém 21 caa H dong lai dén
D2 sang bao hé thdng da duoc ha hét.

Nguoc lai muén canh van dugc nang 1én ta nhan nit N nguén dién qua tiép
diém 3 cua khda chuyén mach cap dién cho ro le trung gian RG2, tiép diém duy
tri cia RG2 dugc dong lai dong thoi cong tac hanh trinh H ¢6 dién lam déng tiép
diém 13, san sang cho lan ha sau, ma tiép diém 21 ra dén P2 tit. Ro le RG2 ¢
dién 1am dong tiép diém thuong mo 17- 19, dién duogc cap qua tiép diém thuong
dong cua cdng tac hanh trinh H, qua tiép diém 16- 17 cta cong tac to K3.1, qua

tiép diém thuong dong 15, 16 cia cong tic N cip dién cho cuon hit cong tac to
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K3.2, K3.2 c6 dién lam nha tiép diém thuong dong 11- 12 cua K3.2 d¢é dam bao
K3.1 khdng c6 dién, dong thoi dong céac tiép diém K3.2 ¢ mach dong luc cap
ngudn cho dong co quay theo chiéu nguoc lai. Tiép diém 24 cua K3.2 dong lai
dén D5 sang béo hé thdng dang trong qué trinh nang. Khi hét hanh trinh tiép
diém 15- 16 cua N duoc nha ra va dong tiép diém thuong ma 20 caa N lai, dén

D1 séng béo hé thdng da duoc nang hét.

Khi dang hoat dong dong dién Ién cao, tai Ion do mic ket o hém canh van thi
ro le nhiét RN s& tac dong 1am nha tiép diém 14 cat nguon cua cudn hit cac cong
tac to, dong co dirng hoat dong dong thoi tiép diém 2 dugc dong lai dén B 3 sang
bao hé thdng dang bi su ¢, nit EMG 1a n(t dé dung trong trudng hop khan cap.

2.4. SO PO HE THONG PIEU KHIEN PONG MO VAN CON HA LUU
BANG THUY LUC

2.4.1. Hé théng truyén dong va hoat ddng cia van con

Van c¢6n phia ha luu 1a mot b phan trong hé théng van cia céng trinh, nd
duoc lap dat dé 1ay nude phuc vu 1am thay loi va duge dat lién hoan phia sau van
phang dé dam bao an toan cho hé théng dong thoi ciing 1a dau tryc tiép cap nudc
vao kénh thay loi. Van c6n hoat dong dugc nho diéu khién dong co dit tai nha
van con hoat dong, dong co hoat dong s& bom dau tir thing chia qua céc van tiét
luu dua vao 2 duong 6ng dan, phia dudi cia mdi xilanh ¢ mot duong ng dan
dé hoi dau vé thung chua, xilanh duoc day ra hay co vé ciing 1a lic van con déng

hay mo.

Van cdn dugc ché tao dic biét nham dam bao sy kin nuéc tuyét dbi, phan
than dng ¢ dinh duoc ché tao con vao, xi lanh c6 nhiém vu diéu chinh sy ra vao

cua clapé bén trong duong ong.
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2.4.2. Piéu khién van con

Piéu khién déng ma caa van théng qua cac nit bam dit tai ta diéu khién nha
van cbn, cira van s& tu dong dung khi dat t6i gigi han cho phép, nat dung dé

dirng khan cip ctra van khi can thiét.
Céc ché do bao vé:

Ngian mach dugc thuc hién bang cac aptomat céc cap, ro le bao vé ky

thuat s6

Qua tai, bao vé khong dugc thuc hién bang céc ro le nhiét trung gian

Qua hanh trinh dugc thyc hién bang cac tiép diém hanh trinh

Tin hiéu duoc thuc hién bing cac dén béo.
2.4.3. So' dd nguyén ly cia van con
Céc ky hiéu:

Bang 2.4: Khoa chuyén mach N-H (N- nang, H- ha)

Tiép diém
Vi tri
1 2
OFF
N X
H X
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Bang 2.5: Khda chuyén mach A- M:

Tiép diém
Vi tri
1 2 3 4 5
OFF
A X X X
M X X

M2: bong co KPB 3 pha 4,5KW

A2: ampemet 0- 100mA

EOCR1: Ro le k¥ thuat s6

AT1.2: Aptomat 3 pha 25A

AT1.2.1: Aptomat 2 cuc 10A

D1 dén D5: Cac den tin higu

K1.2: Cong tic to 25A- 250V

RN1: Ro le nhiét 9- 25A

2T.2: May bién &p diéu khién c &ch ly 380V/220V
EMG: Nut dirng su ¢b

Y1, Y1A, Y1B: Hé thong cac van tiét luu

X2A, X2B, X4, X4A, X4B: Céc tiép diém cua van tiét luu

Céc ro le trung gian: R, RN, RH, R1, 1R2, 1R3
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Hinh 2.4: So 6 nguyén Iy mach diéu khién van c6n ha luu bang thay luc

BOM DAU
HOAT DONG

Nguyén ly hoat dong:

BAOTHIEU BAOMUC DENBAO
DAU<350L  DAUTHAP TACDAU

BAOAPLUC  BAOAPLUC
>200BAR

<T3BAR

Pé dong co bom dau hoat dong, xilanh thuy lyc duge dong mé, trudce tién ta

dong aptomat tong AT1.2 cip ngudn cho mach dong luc, sau d6 dong tiép diém

AT1.2.1 cip ngudn cho mach diéu khién, vi mach hoat dong & ché do bang tay

nén tiép diém 1, 5, 6 trong khoa chuyén mach A-M s& duogc dua vé ché do dong,

do d6 ta chi can diéu chinh déng mo bang khoa chuyén mach N-H.

42



Khi ta dua khoa chuyén mach vé vi tri N tuong duong vai tiép diém 1 trong
N-H dugc dong, dé kho dong ta nhan nit M1, dién diéu khién duoc cap cho ro le
trung gian R, tiép diém duy tri cua R dugc déng dong thoi tiép diém 15 dong,
ngudn qua cac tiép diém RN1, R1, EOCR1 cap cho cudn hat cua cdng tic to
K1.2. K1.2 c6 dién lam déng cac tiép diém chinh & mach dong luc cap nguon

cho ddng co, tiép diém 14 K1.2 dong lai b4o bom dau dang hoat dong.

Nguoc lai khi ta chuyén sang tiép diém 2 khoa chuyén mach dong tuong
duong véi vi tri H sau d6 an nat khoi dong M1 cap dién cho R tiép diém duy tri

d6ng lai dong thoi dong tiép diém 15R cap dién cho cudn hut K1.2.

Cong tic to K1.2 c6 dién s& dong céc tiép diém & mach dong luc qua ro le
nhiét RN1 cap dién cho dong co dong thoi tiép diém 14 K1.2 dong lai dén D1
dong lai bao dong co dang hoat dong. Tai vi tri H trong N-H dong nghia véi ro le
trung gian RH c6 dién, RH c6 dién dong cac tiép diém 28 RH va 22 RH cap
ngudn cho c& van Y1 va Y1B hoat dong, van Y1B ma ra dau tir xilanh dugc dua
quay tré lai thang chua, xilanh co vé, clapé van con dugc dong lai. Khi van duoc
dong hét, tiép diem X4A cua van cap dau dong lai cdp ngudn cho 1 R2, ro le
1R2 tac dong lam dong van hoi dau, tiép diém 26 R2 déng lai dén P4 sang béo
4p suat trong xilanh thap dong thoi ro le ki thuat s EOCR1 s& tu dong ngat
ngudn diéu khién, cong tac to K1.2 mat dién nha cac tiép diém & mach dong luc
dong co nging hoat dong van con hét gisi han dong.

Khi muc dau qua thap, tiép diém X2B s& dong ngudn cho ro le R1 tiép diém
18 R1 dong lai dén B2 sang, néu ton hao dau nhiéu muac dau qua thap X2A sé tac
dong 17 R1 s& don lai dong thoi coi kéu bao mac dau thap. Khi co sy ¢b qué ép,

qua dong, qué tai cac ro le RN1 va EOCR1 sé tac dong dirng hoat dong hé théng.
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CHUONG 3.

CHUONG TRINH PIEU KHIEN

3.1. TONG QUAN VE PLC S7-300 VA PHAN MEM STEP 7
3.1.1. Tong quan vé PLC S7-300
3.1.1.1. So lrgc vé lich sir phét trién ciaa PLC

Thiét bi diéu khién lap trinh dau tién (programmablecontrller)

Pi duoc nhiing nha thiét ké cho ra doi nim 1968(Cong ty general moto my).
Tuy nhién hé théng nay con kha don gian va cong kénh,nguoi sir dung gap nhiéu
khoé khan trong viéc van hanh hé théng. Vi vay cac nha thiét ké timg budc cai
tién hé théng don gian, gon nhe, dé van hanh nhung viéc 14p trinh cho hé thdng

con gap nhiéu kho khan, do luc nay chwa c6 thiét bi ngoai vi hd tro.

Dé don gian hoéa viéc 1ap trinh, hé théng diéu khién Iap trinh cam tay
(programmablecontroller handle) dau tién duoc ra doi vao nam 1969. Piéu nay
d3 tao ra mot su phat trién that su cho kg thuat diéu khién lap trinh. Trong giai
doan nay cac hé thdng diéu khién laptrinh (PLC) chi don gian nham thay thé hé
théng Relay va day néi trong hé thong diéu khién co dién. Qua qué trinh van
hanh, cac nha thiét ké da tung budc tao ra duoc mot tiéu chuan méi cho hé
théng,tiéu chuan do6 1a :Dang lap trinh dung gian db hinh thang (Thediagroom
format). Trong nhitng nam dau thap nién 1970, nhiing hé thong PLC con co
thém kha nang van hanh voi nhitng thuat toan hé trg (arithmetic), “van hanh véi
cac dirliéu cap nhat” (data manipulation). Do sy phat trién cua loai man hinh
ding cho may tinh(Cathode Ray Tube: CRT), nén viéc giao tiép giita nguoi diéu

khién dé lap trinh cho hé thdng cang tro nén thuan tién hon.
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Sy phét trién cua hé théng phan ciing va phan mém tir nam 1975cho dén
nay da lam cho hé théng PLC phat trién manh mé hon véi cac chtc ning mo
rong: hé théng ngdvao/ra co thé ting l1én dén 8.000 cdng vao/ra, dung lugng bo
nhé chuong trinh ting 1€n hon 128.000 tir bo nhé (word of memory). Ngoai ra
cac nha thiét ké con tao ra ki thuat két ndi véi cac hé théng PLC riéng lé thanh
mét hé théng PLC chung, ting kha ning cua ting hé thong riéng 1é. Téc do xu ly
cua hé thdng duoc cai thién, chu ky quét (scan) nhanh hon 1am cho hé théng
PLC xir ly tot véi nhitng chac nang phic tap sé lugng cong ra/vao 1on. Trong
tuong lai hé théng PLC khong chi giao tiép voi cac hé thong khac thong qua
(Computer Intergrated Manufacturing) dé diéu khién cac hé thong:
Robot,Cad/Cam... ngoai ra cac nha thiét ké con dang xay dung cac loai PLC Vi
cac chic nangdiéu khién “thong minh” (intelligence) con goi la cac siéu PLC
(super PLCS) cho ting hé thdng.

3.1.1.2. S o d0 khéi PLC S7-300

PLC 14 thiét bi diéu khién logic kha trinh (program logic control), 1 loai
thiét bi cho phép thuc hién linh hoat cac thuat toan diéu khién sé thong qua mot

ngdn ngit lap trinh, thay cho viéc phai thé hién thuat toan dé bang mach sé

Ciing nhu cac thiét bi 1ap trinh khac hé thong Iap trinh co ban cua PLC gém 2
phan: Khoi xt ly trung tam(CPU :Central Processing Unit) va hé théng giao tiép
vao ra (I/0) nhu so dd khéi sau:

INPUT ‘ '{ PROCESSING UNIT '{ OUTPUT

Hinh 3.1: So d6 khdi hé thong diéu khién lap trinh
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B¢ nhd chuong trinh

I

Cdéng ngdt va
d&m t8c db cao

Hinh 3.2: So d6 nguyén ly chung vé cau tric caa bo diéu khién PLC

- Céac khoi chtc nang :

+khdi tin hiéu (SM: singnal module)

néi

Kh(_\)’l vi X1t ki k=4 Timer
B6 dém trung tdm + Hé v
s R — LA R kK— B4 dém
vao ra diéu hanh
K—x Bitcd
Céng vdo
ra
Quadn li ghép

Khéi ng6 vao digital: 24VDC, 120/230VAC

Khdi ngd ra digital: 24VDC

Khdi ngd vao analog: ap, dong, dién tro..

+Khbi giao tiép (IM): khoi IM360/IM365 chiing dung dé ndi nhiéu cau hinh, va

dé diéu khién nhiéu thanh ghi caa hé théng

+Khbi gia 1ap(DM): Khdéi gia lap DM370 dy phong cac khdi tin hiéu chua dugc

chi dinh

+Khéi chuc nang (FM): thé hién nhitng chic ning dac biét sau: Bém, dinh vi,

diéu khién hoi tiép.
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+Khéi lién lac (CP):

Ndi diém - diém
Mang PROFIBUS

Ethernet cdng nghiép

3.1.1.3. Phan loai PLC

K/
0’0

,

0

Loai 1: Micro PLC (PLC siéu nho)Micro PLC thuong duoc tng dung

trong cac day chuyén san xuat nho, cac ting dung truc tiép trong ting thiét

bi don 1& (vi du: diéu khién bang tai nhé. Cac PLC nay thuong duoc lap

trinh bang cac bo 1ap trinh cam tay, mot vai micro PLC con ¢d kha ning

hoat dong vai tin hiéu 1/0 tuong tu (analog) .

Loai 2: PLC c& nho (Small PLC)Small PLC thuong dugc dung trong viéc

diéu khién cac hé théng nho (vi du :Diéukhién dong co, day chuyén san

xuat nhg), chirc ning cua cac PLC nay thuong duoc gisi han trong viéc

thuc hién chudi cac mac logic, diéu khién thay thé role. Cac tiéu chuan

cua mot small PLC nh v sau:

- Thuong dung dé thay thé cac role.

- Dung b6 nhé 2K.

- Lap trinh bang ngdn ngit dang hinh thang (ladder) hoac liét ké.

- CO timers/counters/thanh ghi dich (shift registers).Dong ho thoi gian
thue. Thuong duoc 1ap trinh bang bo 1ap trinh cam tay.

Loai 3: PLC c& trung binh (Medium PLCS)PLC trung binh c6 hon 128 d
uong vaolra, diéu khién @ woc céc tin hiéu tuong tu, xuat nhap dir liéu,

ting dung duoc nhitng thuat toan, thay doi dugc cac dic tinh cua PLC
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nho vao hoat dong caa phan cing va phan mém (nhat 1a phan mém) céc

théng sé cia PLC trung binh nhu sau:

Co6 khoang 1024 ngd vao/ra (1/0)

Dung vi xur ly 8 bit

- Thay thé role va diéu khién duoc tin hiéu tuong tu

- B0 nhé 4K, cd thé nang 1én 8K

- Tin hiéu ngd vao ra la trong tu hoic sd

- CO6 céc leénh dang khéi va ngdn ngir lap trinh 12 ngdn ngix cap cao.
- Co timers/Counters/Shift Register

- CO0 kha nang xt ly chuong trinh con (qua Iénh JUMP...).Cé cac Iénh

dang khdi va ngdn ngir lap trinh 12 ngdn ngir cap cao
- Thuyec hién céc thuat toan (cong, trir, nhéan, chia...)
- Giéi han dix liéu véi bo 1ap trinh cam tay
- CO duong tin hiéu dac biét @ module vao/ra
- Giao tiép vai cac thiét bi khac qua cong RS232
- CO0 kha nang hoat dong véi mang
- Lap trinh qua CRT (Cathode Ray Tube) dé dé quan sat.

Loai 4: PLC c& lon (large PLC) Large PLC duoc str dung rong réi hon do
c6 kha nang hoat dong hitu hiéu, cé thé nhan dit liéu, bao nhitng di lidu da
nhan... Phan mém cho thiét bi diéu khién cam tay dugc phat trién manh
hon tao thuan lgi cho nguoi sir dung. Tiéu chuan PLC c¢& 16n: Ngoaicac

tiéu chuan nhu PLC ¢& trung, PLC ¢& 16n con ¢6 thém cac tiéu chuan sau:
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- C6 2048 cong vaolra (1/0).

- Dung vi xtr ly 8 bit hoac 16 bit.

- B0 nhd co ban ¢6 dung lugng 12K, mé rong 1€n dugc 32K.
- biéu khién hé thong role (MCR: Master Control Relay).

- Chudi Iénh, cho phép ngit (Interrupts).

- PID hoic lam viéc véi hé théng phan mém PID.

- Hai hoic nhiéu hon cong giao tiép RS 232.

Dit liéu diéu khién ma rong, so sanh, chuyén doi dir liéu, chirc ning

giai thuat toan ma diéu khién mé rong (ma nhi phan, hexa ...).

C6 kha nang giao tiép gitra may tinh va cac module.

% Loai 5. (very large PLCs) Very large PLC duoc dung trong cac tng dung
doi hoi su phuc tap va chinh xat cao,ddng thoi dung luong chuong trinh
I6n. Ngoai ra PLC loai nay con cd thé giao tiép 1/0vai cac chic nang dic
biét, tiu chuan PLC loai ndy ngoai cac chic nang nhu PLC loai 16n con

c6 thém céc chuc nang:

C6 8192 cong vao/ra (1/0).

Dung vi xu ly 16 bit hoac 32 bit.

Bo nhé 64K, mo rong 1én dojoc 1M.

Dit liéu diéu khién mao rong : Bang ma ASCII, LIFO, FIFO.
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3.1.1.4. Céu tric, chirc nang PLC S7-300
< Téng quan:
PLC S7-300 céu triic dang module gdm céc thanh phan sau:
- CPU céc loai khac nhau: 312C,312IFM, 314, ...

- Module tin hiéu SM xuét nhap tin hiéu twong dong /sé: SM321,
SM322, SM323....

- Module chirc nang FM
- Module truyén théng CP

- Module ngudn PS307 cap nguon 24VDC cho cac module khac dong
2A, 5A, 10A

- Module ghép néi IM: IM360, IM361, IM365

Cac module duoc gin trén thanh ray nhu hinh duéi, téi da 8 module
SM/PM/CP 6 bén phai CPU, tao thanh mot rack, két ndi véi nhau qua bu
connecter gan ¢ mit sau caa module. Mdi module duoc gan mot s6 slot tinh tir
trai qua phai module ngudn la slot 1, module CPU slot2, module ké mang slot
4...

0 c-:[” - ,
og o
o 4 = =y =

PS CPU SMFMCP

Hinh 3.3: CAu triic PLC S7-300
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MODULE CPU:

Cac module CPU  khac nhau theo hinh dang chirc nang, van téc xt ly Iénh.
loai 312IFM, 3141FM khdng c6 thé nha, loai 313 khdng c6 pin nubi, loai 315-
2DP, 316-2DP,318-2 ¢6 cong truyén thong DP....

Cac dén bao:
- SF...(d6): 16i phan cting hay phan mém
- BATF...(d0): 16i pin nudi
- DC5V...(14 cay): ngudn 5V binh thuong\
- FRCE(vang): foree request tich cuc
- RUN ...(la cay): CPU mode run
- STOP...(vang): CPU mode ngung

- BUSF...(d6): 16i phan cang hay phan mém & giao dién PROFIBUS

Eénbio Trang SIEMENS SF_ SFOP =
thdiva L&  —_ BATF [l BUSF
——___ [forsv
" ElrRcE
. . RUN .
Bénbdo Tm‘n.g thd i st Khe cfm thd nhd
va 13i cho céing e
truyén théng DP
RU-P——
RUN
KhéachonMode _| " 527
ﬂna_@/
MRES
i
Chd dit pin nusi Giao dién
@ rﬂ__@j__.--——' truy#n théng MPI
"0 )
0 & [83] (88
e EJ2 |m 88| |89)]_ Gisodién ruyén
BaunSingwon | T J@ ||+ ~ | théng Profibus DP
CI2 M o O

Hinh 3.4: Modul CPU
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% Cac vung nhé cua PLC
Vung nhé chuong trinh (load memor) chaa chuong trinh nguoi dung(khdng
chtra dja chi ky hiéu va ch thich) c6 thé 1A RAM hay EEPROM trong CPU hay
trén thé nho
Vung nhé hé thdng (system memory) phuc vu cho chuong trinh nguoi ding
bao gom: timer, counter, ving nhé di liéu M, bo dém xuét nhap. ..
Trén CPU 312IFM va 314IFM vung nhé chuong trinh la RAM va EEPROM,
cac CPU khac c6 pin nudi, ving nhé chuong trinh la RAM va thé nhé. Khi mat
ngudn hay & ché do MRES (riset bo nhg) RAM s& bi x0a.
% Cac module mo rong
- PS (Power supply): Module nguén nudi, c6 3 loai 2A, 5A, 10A
- SM (signal module): modul mé rong tin hiéu vao/ra gém co:
= DI(digital input): modul ma rong cac cong vao sb véi sb lugng cong co
thé 1a 8,16,332
= DO (digital output): module m& rong cac cong ra sé6 véi sé luong cong
co thé la 8,16,32 tly theo tung loai module gom 24VDC va ngat dién
tu
= DI/DO: module mé rong cac cong vao/ra sb vai sé lugng cong co thé
la 8 vao/8 ra hay 16 vao/16 ra
= Al (analog input): module mé& rong cac cong vao tuong tu vé ban chat
ching la bo chuyén ddi tuong tu s6 12 bit, tin hiéu vao cé thé la ép,

dong, dién tro
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= AO (analog output): module mé rong céc cong ra twong tu, ching 1a bo
chuyén d6i sé twong tu 12 bit, tin hiéu ra cé thé la &p hoac dong
Al/AO: module mo rong cac cong vaolra twong tu, sé cong
tuong tu 6 thé 1a 4 vao/ 2 ra hay 4 vao/4 ra tlly vao ting loai.
- IM: module gép ndi day I loai module chuyén dung c6 nhiém vu ndi ting
nhoém céc module mé rong lai véi nhau thanh mét khdi va duoc quan Iy

chung bai module CPU
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Hinh 3.5: Modul IM
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Théng thuong cac module mé rong duoc ga lién nhau trén mot thanh rack,
mdi rack c6 téi da 8 module mé rong(khdng ké module CPU va ngudn nudi)
Module IM360 gin & rack 0 ké CPU dung dé gép ndi voi module IM361 dat
& cac rackl, 2, 3 gilp két néi cac module mé rong véi CPU khi sé module 16n
hon 8
- FM (function module): module cd chirc ning diéu khién riéng nhu module
diéu khién dong co budc, PID, diéu khién vong kin, dém, dinh vi, diéu
khién hai tiép. .
- CP (communication module): module phuc vy truyén thdng trong mang

(MPI, PROFIBUS, industrial Ethernet) gitra cac PLC vai nhau hoac gitra
PLC véi may tinh,

3.1.1.5. B nhé va vong quét chwong trinh
< Bo nhé PLC gdom 3 viing chinh
- Vung chuira chuong trinh tng dung
- Vlng chira tham s6 caa hé diéu hanh
- Vung chuta cac khéi dix lidu
% \Vong quét chuong trinh:

PLC thuc hién chuong trinh theo chu ky lap duoc goi la vong quét (scan).
mdi vong quét dugc bat dau bang giai doan chuyén dir liéu tir cac cong
vao sd toi ving bo dém ao I, tiép theo 1a giai doan thuc hién chuong trinh.
Trong tirng vong quét chuong trinh thyc hién tir 1énh dau tién ti dén lénh
két thuc cua khéi OB, sau giai doan thuc hién chuong trinh 13 giai doan
chuyén cac noi dung cua bd dém 4o Q téi cac cong ra sb. vong quét duoc

két thic bang giai doan truén théng noi bo va kiém tra 15i.
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1. chuyén dit liéu tir bén

ngoii vio

4. truyén théng va
tir kiém tra ndi bo

2. thyc hién chwong
trinh

3. chuyén dit ligu tir
Q t6i cong ra

Hinh 3.6: VVong quét chuong trinh caa PLC S7- 300

3.1.2.Tong quan phan mém STEP 7
3.1.2.1. Chitc niing cia phan mém step 7
- Khai bao cau hinh cting cho mét tram PLC thudc ho simatic S7-300/400

- Xay dyng ciu hinh mang gom nhiéu tram PLC S7-300/400 ciing nhu thu
tuc truyén thdng cuaa ching

- soan thao va cai dat chuong trinh diéu khién cho mét tram hoic nhiéu
tram

- quan sat viéc thuc hién chuong trinh diéu khién trong mot tram PLC va g&
r6i chuong trinh

Ngoai ra step 7 con ¢ ca mot thu vién day du véi cac ham hitu ich, phan

tro giGp online rat manh c6 kha nang tra loi moi cau hoi caa ngudi su
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dung vé cach st dung step 7, vé ct phap lénh trong Iap trinh vé xay dung

cau hinh cang cua tram, ciia mot mang gom nhiéu PLC...

3.1.2.2. Cac buéc thuc hién dé viét mét chwong trinh diéu khién
Khai bao phan cang:

- Budc 1: vao simatic manager / fine / new (va mot project méi), hoac vao

fine / open (véi truong hop mot project cé san)
- Budc 2: vao insert / station / simtic 300 — hardware
- Budc 3: Kich dup vao hardware — simatic 300(1)
->Rack — rail
->chon nguoén — PS thich hop
->chon CPU
->chon SM: DI; DO; DI/DO; Al; AO; AI/AO

Truong hop khéng muén khai bao cau hinh cang ma di ngay vao chuong

trinh (g dung ta chon: Insert / program / S7 program
3.1.2.3. Hé Iénh ciha phan mén step 7

Ngon ngir “ liét ké Iénh”, ky hiéu la STL(statement list) day la ngén ngix
théng thudng caa may tinh, mot truong trinh dugc ghép nhiéu cau 1énh theo mot

thuat toan nhat dinh, mdi 1énh chiém mot hang va déu c6 cau trdc chung
PLC S7-300 c6 ngbn ngir lap trinh co ban sau:

“Tén I¢nh” + ““ toan hang”
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- Ngbn ngir “hinh thang”, ky hiéu la LAD (ladder logic), day la dang ngon
ngit dd hoa thich hop véi nhitng nguoi thiét ké mach diéu khién logic

- Ngén ngir “hinh khéi” ky hiéu 1a FBD (funtion block diagram), day ciing
la kiéu ngdn ngit d6 hoa danh cho ngudi c6 théi quen thiét ké mach diéu
khién so.

» Ladder diagram LAD

LA A

|| {2
| 5

> Statement List STL

A I 0.0
A I 0.1
O

A I 0.2
A I 0.3
= Q 4
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» Function Block Diagram

10,0

&
[0
10.2 N =1
0.3 4.1

Hinh 3.7: Cac kiéu lap trinh trong step 7

Mot chuong trinh viét trén LAD hoac FBD c6 thé chuyén sang dang STL
nhung nguoc lai thi khéng, trong STL ¢ nhiéu lénh khong co6 trong LAD hay
FBD.
3.1.2.4. Phwong phap lap trinh

Lap trinh tuyén tinh (linear programming): k¥ thuat Iap trinh tuyén tinh l1a
phuong phap 1ap trinh ma toan b chuong trinh tng dung sé& chi nam trong mot
khdi OB1, ki thuat nay c6 wu diém la rat gon, rat phi hop véi nhitng bai toan

diéu khién don gian, it nhiém vu

System
Chuyén OB 1 tir Load memory
Memoty vao work
/ Memory va cip phat
Laocal block cho nd .
Thuye hién
He OBl trong | Share DB
dicu Work
hanh memory
\ X6aCBl vagidd
phéng Local \
hlock trong work /ﬁ_ Instance DB
memory

Hinh 3.8: Céc kiéu lap trinh trong STEP7
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Quy trinh thuc hién chuong trinh diéu khién tuyén tinh

Do toan bd chuong trinh diéu khién chi nam trong khdi OB1, nén khéi OB1 gan
nhu 1a thuong truc trong bo nhé Work memory, trir truong hop khi hé théng phai
xu 1 tin hiéu bao ngat. Ngoai khdi OB1 trong ving nhé Work memory con ¢
mién nh¢ dia phuong (Local Block) cap phat cho OB1 va nhiing khéi DB duogc
OB1 sir dung. Khi thuc hién khéi OB1, hé diéu hanh ludn cap mét Local Block
c6 kich thudc mic dinh 1a 20 Byte trong Work memory dé OB1 cd thé lay di
ligu tir hé diéu hanh,

Mic du kich thuéc chi 12 20 Byte mic dinh, nhung ngudi st dung c6 thé
Local Block dé sir dung thém céc bién nhé cho chuong trinh. Tuy nhién, phai dé
y rang do Local Block duoc giai phong o cudi mdi vong quét va duoc cap lai ¢
dau vong quét sau nén cac gia tri cd trong Local Block caia vong quét trude ciing
bi mat khi bat ¢au vong quét méi. Do d6 tot nhat chi nén st dung Local Block

cho viéc luu trit cac bién nhap tam thoi trong tinh toan cia mot vong quét.

Phuong phap 1ap trinh ¢ céu tric 1a phuong phap 1ap trinh ma & d6 toan
bo chuong trinh diéu khién dugc chia thanh cac khdi FC hay FB, mdi khoi co
mot nhiém vu riéng va duoc quan li chung tir cac khdi OB. Kiéu Iap trinh nay rat
phU hop cho bai toan diéu khién phic tap, nhiéu nhiém vu ciing nhu chi viéc sira

chira, g& réi sau nay.

PLC S7-300 c6 4 khéi co ban:
-Loai khéi OB (Oranization Blok): 1a khéi to chirc va quan Ii
-Chuong trinh diéu khién nhu: OB1, OB35, OB40.

-Loai khdi FC (Function): 12 khdi chuong trinh véi nhiing chic ning riéng giéng

nhu mot khdi chuong trinh con hoac mot ham nhu FC1, FC2
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-Loai khéi FB (Function Block): 1a loai khéi FC dac biét c6 kha ning trao doi
mét luong dir liéu 16n vai cac khdi chuong trinh khac. Cac dir liéu nay phai duoc
t6 chtrc thanh khéi dix liéu riéng Data Block: FB1, FB2.

-Loai khéi DB (Data Block): 1a khéi dix liéu can thiét dé thuc hién chwong trinh.
Mét chwong trinh ang dung c6 thé c6 nhiéu khéi DB nhu DB1, DB2. Trong OB1
c6 cac 1énh goi nhiing khdi chuong trinh con theo thir tw phu hop véi ban toan

diéu khién dit ra.

Mot nhiém diéu khién con c6 thé duoc chia nho thanh nhiéu nhiém vu va
cu thé hon nira, do d6 mot khoi chuong trinh con ciing ¢6 thé duoc goi tir mot
khdi chuong trinh con khac. Diéu can chd y 1a khéng bao gio mot khdi chuong
trinh con lai goi dén chinh n6. Ngoai ra, do ¢ su han ché vé ngin xép cua céac
module CPU nén khong dugc chuong trinh con goi 16ng nhau qua s6 lan ma

module CPU duoc sir dung cho phép, PLC s& w chuyén sang ché ¢ STOP va dit

co béo 16i
DB DB
» FB vi FC ‘i SFB
OB DB DB

v\=FB iFB iSFC

Hinh 3.9: C4u triic mét chwong trinh cau tric

OB: Ogranization Block

FB: Function Block
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FC: Function
SFB: System Function Block
SFC: System Function
SDB: System Data Block
DB: Data Block
Giira khdi me va khéi con c6 sy lien két thé hién qua viéc trao doi cac gia tri.

Khi goi khéi con, khdi me can cho nhitng su kién thdng qua céc tham tri
dau vao dé khoi con thuc hién nhiém vu. Sau khi thuc hién xong nhiém vu, khoi
con phai tra lai cho khoi me két qua bang tham tri dau ra. Hé diéu hanh cua CPU

td chirc viéc truyén qua tham tri thong qua Local Block cua ting khéi con.

Chuyén FC10 vio FCio
Work memory, cip /
phat locall block va
gan tham tri tr OB1

OBl

Call FC10
Tra tham tri vé OB1
Xo6a FC10 va Locall
block trong Work \ BE

memory

Hinh 3.10: Thuc hién khéi FC10
Nhu vay, khi thuc hién 1énh goi mot khéi con, hé diéu hanh sé:

- Chuyén khdi con duoc goi la ving Local memory. Cap phat cho khdi con mot
phan bo nhé trong Work memory dé lam Local Block. Cau tric Local Block

dugc quy dinh khi soan thao céac khoi.
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- Truyén céc tham tri tir khdi me cho bién hinh thac: In, In - Out cua Local
Block.

- Sau khi khéi con thuc hién xong nhiém vu va ghi két qua dudi dang tham tri
dau ra cho bién Out, In - Out cua Local Block, hé diéu hanh s& chuyén céc tham
tri nay cho khéi me va giai phong khéi con cing Local Block ra khoi Work

memory.
3.2. CHUONG TRINH PIEU KHIEN VAN CUNG
3.2.1. Phan tich cac tin hiéu vao va ra cia PLC

Theo nguyén Ii hoat dong thi ca 3 can cung sb 1, 2 va s6 3 déu c6 cing
nguyén li hoat dong chi khac la cac van cung nay hoat dong doc lap véi nhau.
Do cé4c van cung nay cé ciing nguyén li hoat dong do d6 chuong trinh diéu khién
cung nhu tin hiéu vao ra cua PLC cho cac van cung la nhu nhau do d6 ¢ day ta
chi xay dung chuong trinh diéu khién cho 1 van cung Ia van sb 1 cac van con lai

déu nhu van nay chi khac la ching hoat dong doc lap.

Véi hé thdng van cung khda chuyén mach A-M c6 6 vi tri twong ung véi 6
tiép diém. Khi khoa chuyén mach A-M chuyén sang vi tri A thi cac tiép diém
2,3,4 s& dugc dong lai. Khi khda chuyén mach sang vi tri M thi cac tiép diém
1,5,6 s& dugc ddng lai. Vi cac dau vao cua PLC dugc ndi téi céc tiép diém 2,3,4
cua khoa chuyén mach do dé khi ta lap dat CPU thi phai dua khoa chuyén mach
vé vi tri A.

Khi lap diat CPU caa PLC thi khéa chuyén mach A-M s& duoc dua Vé vi tri
A tuong ung tiép diém 2,3,4 cua khoa chuyén mach A-M sé& duoc dong lai lic d6
ta chi can diéu khién nat khai dong va chuyén khda chuyén mach N-H trén ban

diéu khién dé cap tin hiéu cho céc dau vao caa PLC.
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Bang 3.1: CAc tin hiéu vao/ra theo yéu cau cua hé thdng

Cac tin hiéu vao cua PLC

TT | bia chi Chuc nang

oo Nt start d@é cho 10.0 ¢d tin hiéu thi ta phai 4n nat khoi dong cho
' hé théng

> o4 Khoa chuyén mach N-H & vi tri N d@é cép tin hiéu cho 10.1 ta phai
' dua khoa chuyén mach N-H vé vi tri N

2 1o Khoa chuyén mach N-H & vi tri H d@é cép tin hiéu cho 10.1 ta phai
' dua khoa chuyén mach N-H vé vi tri H

s 1o NUt dirng toan bo hé thong. Khi ta mudn ding hé théng ta chi can
' an nat dung D1 thi dién s& cAp cho tin hiéu 10.3

Cac tin hiéu ra coa PLC

TT | bia chi Churc nang

1 |oo0o Tin hiéu ra cap dién cho ro-le trung gian R cap dién cho cong-ta-
' to K2.2 dé cap dién cho dong co bom dau thuy luc

> | ooz Tin hiéu ra cip nguon cho ro-le trung gian RN, ro-le nay sé c6
' nhiém vu cap cho cudn day caa van thay luc Y1A

3 |02 Tin hiéu ra cip ngudn cho ro-le trung gian RH, ro-le nay sé& c6
' nhiém vu cap dién cho cuon day cua van thuy luc Y1B
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Phan tich cac tin hiéu vao ra: dé tin hi¢ hoat dong dung theo yéu cau cua hé
théng khi chua lap dat CPU. Ta s& 1ap trinh hé théng theo ding thuat toan khi
chua lip dat CPU tac 13 ban dau khi dua khoa chuyén N-H mach vé vj tri N
tuong ng Véi tiép diém 1 trong khda chuyén mach N-H sau d6 dé khoi dong ta
méi an nat khai dong M2 e d6 méi ¢6 tin hiéu ra cho ro-le trung gian cap dién
cho bom dau hoat dong. Nguoc lai khi ta dua khéa chuyén mach N-H vé vj tri H
twong dwong V&i vi tri 2 trong khoa chuyén mach N-H sau d6 dé khoi dong ta
mai an nat khoi dong M2 ldc d6 méi ¢6 tin hié cho ro-le trung gian cap dién cho

bom dau hoat dong.
3.2.2 Phwong trinh diéu khién

Q0.0 =101
Q0.0 =10.0¢10.1+10.2)
Q0.2 =102
Q0.0=I03
Q0.1=10.3
Q02 =103

3.2.3. Chwong trinh diéu khién

OBl : chuong trinh dieu khien wan cung

Comment -

Netwwork 1 : Title:

Comment :
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| -l
I.XI
Hetwmork 3 : Title:
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| ] fnl
. I I}
Qo.z
(s)
Commert :
Io.1 I0. 2 Qoo
11 /1 {n)
o1
(%)
Qo.z
(x)
Network 5 : Title:
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Io.2 Qoo
] | fnl
11 |}
Qo. 1l
(x)
Qo.z
(2)
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3.3. CHUONG TRINH PIEU KHIEN VAN PHANG THUQNG LUU
BANG VITME

3.3.1. Phan tich cac tin hiéu vao ra caa PLC

Véi hé thdng van cung khéa chuyén mach A-M c6 4 vi tri twong @ng véi 4
tiép diém. Khi khoa chuyén mach A-M chuyén sang vi tri A thi cac tiép diém 2,4
s& dugc dong lai. Khi khda chuyén mach chuyén sang vi tri M thi cac tiép diém
1,3 s& dugc dong lai. Vi cac dau vao cua PLC duogc ndi toi cac tiép diém 2,4 cua
khoa chuyén mach do d6 khi ta lap dat CPU thi ta phai dua khda chuyén mach vé
vi tri A.

Khi Iip @it CPU cua PLC thi khoa chuyén mach A-M s& dua vé vi tri A
tuong tng vaéi cac tiép diém 2,4 caa khoa chuyén mach A-M sé& dugc déng lai
ltc d6 ta chi can diéu khién nat khai dong va khoa chuyén mach N-H trén ban

diéu khién 1a dugc.

Bang 3.2: CAc tin hiéu vao/ra theo yéu cau cua hé thong

Cac tin hiéu vao cua PLC

TT | bia chi | Chic nang

Tuong ung véi nGt H dé cho 10.0 ¢ tin hiéu vao thi ta phai an nit

1 |10.0 .
H cho hé¢ thong
> o4 Tuong ang voi ndt N dé cho 10.0 c6 tin hiéu thi ta phai an nGt N
' cho hé théng
2 oo Nt ding toan bo hé théng. Khi ta mudn ding hé thong ta chi can

an nat ding D thi dién s& cap cho tin hiéu 10.2
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Cac tin hiéu ra cua PLC

TT | bia chi | Chic nang

1 Q0.0 Tin hiéu ra cap dién cho ro-le trung gian RG1

2 | Q0.1 | Tinhiéu ra cap ngudn cho ro-le trung gian RG2

3.2.2. Phwong trinh diéu khién

Q0.0 =10.0
Q0.1 =10.1
Q0.2=10.2
00.0=10.2
Q01=10.2

3.3.3. Chuong trinh diéu khién

OEl : chuong trinh dieu kEhien wvan phang thuong lua bang witme

Commert.
Hetwwork 1: Title:
Commernt :
Io.o Qoo
| ] fal |
. 15 !
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(2}—
Hetwwork 2 : Title:
Comment :
Io. 1 oo.1
| | fad |
I 15} !
Qoo
(2}—
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P
NHetwork 3}: Title:

I0.2 go.oo
| ] ot |
1 T i B} |

Qo1
(v

3.4. CHUONG TRINH PIEU KHIEN VAN CON HA LUU BANG THUY
LUC

3.4.1. Phan tich cac tin hiéu vao va ra cia PLC

Véi hé théng van con khoa chuyén mach A-M c6 6 vi tri twong tng véi 6
tiép diém. Khi khoa chuyén mach A-M chuyén sang vi tri A thi cac tiép diém
2,3,4 s& dugc dong lai. Khi khda chuyén mach chuyén sang vi tri M thi céc tiép
diém 1,5,6 s& duoc dong lai. Vi cac dau vao caa PLC dugc ndi téi cac tiép diém
2,3,4 cua khda chuyén mach do do khi ta lip dat CPU thi ta phai dua khoa
chuyén mach vé vi tri A.

Khi ldp @it CPU cua PLC thi khoa chuyén mach A-M sé& dua vé vi tri A
tuong @ng Vi cac tiép diém 2,3,4 cua khoa chuyén mach A-M sé& duoc dong lai
lic d6 ta chi can diéu khién nat khoi dong va khoa chuyén mach N-H trén ban

diéu khién 1a dugc.

Bang 3.3: Céc tin hiéu vao/ra theo yéu cau caa hé thdng

Cac tin hiéu vao cua PLC

TT | bia chi | Chtc nang

1 (100 NUt start dé cho 10.0 ¢6 tin hiéu thi ta phai an nat khoi dong cho

68




hé thong

Khoa chuyén mach N-H ¢ vi tri N dé cap tin hiéu cho 10.1 ta phai

2 [10.1 , .
dua khéa chuyén mach N-H ve vi tri N
2 oo Khoa chuyén mach N-H & vi tri H dé cap tin hiéu cho 10.1 ta phai
' dwa khéa chuyén mach N-H vé vi tri H
s ioa Nt dirng toan bo hé thong. Khi ta mudn ding hé thng ta chi can

an nat dung D1 thi dién s& cap cho tin hiéu 10.3

Cac tin hiéu ra coa PLC

TT | bia chi | Chic nang

1 |oo0o Tin hiéu ra cap dién cho ro-le trung gian R cap dién cho coéng-t-
' no K2.2 dé cap dién cho dong co bom dau thay luc

> | ooz Tin hiéu ra cip ngudn cho ro-le trung gian RN, ro-le nay s& co
' nhiém vy cap cho cudn day cua van thay luc Y1A

3 |02 Tin hiéu ra cip ngudn cho ro-le trung gian RH, ro-le nay s& co

nhiém vu cap dién cho cuon day cua van thuy luc Y1B

Phan tich cac tin hiéu vao ra: dé tin hi¢ hoat dong dung theo yéu cau caa hé
thong khi chua lap dat CPU. Ta s& 1ap trinh hé théng theo ding thuat toan khi

chua lip @it CPU tuc 14 ban dau khi dua khoa chuyén N-H mach vé vi tri N

tuong @ng Véi tiép diém 1 trong khda chuyén mach N-H sau d6 dé khoi dong ta

méi an nat khai dong M2 e d6 méi ¢6 tin hiéu ra cho ro-le trung gian cap dién
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cho bom dau hoat dong. Nguoc lai khi ta dua khoa chuyén mach N-H vé vj tri H
twong dwong V&i vi tri 2 trong khoa chuyén mach N-H sau d6 dé khoi dong ta
méi an nit khoi dong M2 1dc d6 méi ¢6 tin hié cho ro-le trung gian cép dién cho

bom dau hoat dong.

3.4.2 Phwong trinh diéu khién

Q0.1 =10.1
Q0.0 =10.0(10.1+10.2)
Q0.2=10.2
Q0.0 =10.3
Q0.1 =10.3
00.2=10.3

3.3.4 Chwong trinh diéu khién

OBl : chuohg trinh dien khien wan con ha luu bang thuy luc
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KET LUAN

Sau gan 3 thang nghién ctu do an tét nghiép véi nhiém vu “Phan tich
trang bi dién hé théng diéu tiét nudc hd chira Ha Bong” voi su gilp dd tan tinh
cua thay gido Bang Hong Hai, cac thay cd trong khoa dién, va cac ban trong 16p
em d3 hoan thanh dd an vai céc noi dung sau:

- Phan tich cung cap dién cho cong trinh
- Phan tich trang bi dién cho hé théng
- Chuong trinh diéu khién cho hé théng

Qua qua trinh lam d6 &n d& gitp em hiéu biét thém vé kién thuc vé cung cap
dién, trang bi dién, ki thuat vé auto cad ciing nhu kién thtc vé diéu khién logic
kha trinh (PLC s7-300), tuy khong nhiéu nhung ciing 1a mot diéu kién tbt gidp
em lam chac kién thiic hon 1am tién dé cho cong viéc sau khi ra truong ap dung
vao thuc té.

Em guri 101 cam on dén céc thay cb gi4o trong khoa dién ciing nhu cac ban
trong 16p dic biét 1a thay gido Bang Hong Hai da tan tinh gitp d&, hudng dan em
trong sudt qua trinh 1am d6 &n, do kién thirc con han hep cho nén d6 an khi hoan
thanh khdng tranh khoi thiéu sét em rat mong duoc sy dong gop Y kién cua cac
thay ¢ gido dé d6 an dugc hoan thién hon.

Em xin chan thanh cam on !

Hai Phong, ngay 7/11/2012

Sinh vién thyc hién

Bui VVan Thanh
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