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CHUONG 1: KHAI QUAT CHUNG VE HQ CAN TRUC CAU TRUC NANG
CHUYEN CONTAINER TAI CANG HAI PHONG

1.1.  Khai quat chung vé c4c ciu truc QC va RTG
1.1.1. Khai quét chung vé cau truc QC

Cau tryc gian xép do container MITSUO PACECO Ila cau truc cong c6 cong
son lién két ban 1& chuyén dong trén duong ray, xe con di chuyén bang cap kéo,
sir dung nang luong dién 3 pha. La loai thiét bi hién dai nhat dé xép d& container
Ién xubng tau. Cau truc gian bdc xép container cho tau bién biéu dién trén hinh
1.1.

Hinh 1.1: Cdu truc gian béc xép container cho tau bién



CAu tryc c6 cac dic diém co ban sau:

Tat ca cac chuyén dong doi hoi dé xép d& container dugc diéu khién tur
cabin cua ngudi van hanh duoc lap dat trén co cau xe con.

Diéu khién chuyén dong dam bao su thay doi téc do dugc nhe nhang déi voi
cac co cau chinh (co ciu nang ha hang, di chuyén xe con, di chuyén chan dé, nang
ha cong son).

Két cau thép cau truc 1a khung han ctng, ciu trac dang hop.

Cau truc duoc trang bi 1 khung nang dang 6ng long dé xép d& container.

Thiét bi nghiéng khung nang duoc lap dé diéu chinh khung nang dé an khép

véi container dat trén san tau.

Kep ray dién thuy hrc duoc trang bi dé gitr cau truc khong dich chuyén dudi

gi6 xoay 35m/s trong khi cau tryc hoat dong.

Céc thiét bi an toan cua cau truc cd nhiéu cdng tic gisi han, khod lién dong,

phanh ham, cac nat dirng khan cép.

Bo diéu chinh chéng lic duoc diéu khién bang computer dé ham su lic
container khi di chuyén xe con, dé dam bao d& dang dinh vi container va khung
nang.

1. Céc théng sé k¥ thuat co ban cia ho cau truc gian QC

- Loai cau tryc: Cau truc cong, xe con di chuyén bang cap kéo, console nang
ha kiéu ban 1é.

- Strc nang dinh muc:

+ Khi dung khung nang: 36,5 tan.



+ Khi dung dam nang: 40 tan.
Kha nang qua tai: 125 % tai dinh mac ( co ciu nang )
Loai contginer: ISO 1AA (40°); ICC (20°) va loai container 45° c¢6 céng nghé
ddc goc kieu
Loai khung nang: 20’ / 40” / 45 theo cdng nghé dng 16ng.
Hanh trinh xe con mang hang: 50 m.
+ Tam voi ngoai ( tir tm ray di chuyén ra phia bo soéng ): 30 m.
+ Tam voi trong (tir tam ray di chuyén ra phia bo séng): 20 m.
Chiéu cao nang: 27,5 m. trong do:
+ Chiéu cao nang hang: 18,5
+ Chiéu sau ha hang: - 9 m
Chiéu cao cua gam gian: 5 m.
Suc gid lam viéc duoc: <16 m/s.
Khoang cach bén trong gitra cac chan: 16,86 m.
Do bang phang cua ray di chuyén cau truc: chénh léch 0,1 m.
Chiéu dai bao ngoai cau truc: 65 m.
Chiéu cao ( khi nang console ): 63 m.
S banh xe: 4 banh / 1 cum chan.
S cumchan: 4 cum.
Ap lyc 16n nhat dat 1én banh xe & trang théi 1am viéc:
+ Ap luc phia ray trong: 56,8 tan / banh.
+ Ap luc phia ray ngoai: 37,3 tan / banh.



1. CAc toc dé van hanh dinh mirc:
Téc d6 nang ha hang:
+ Khi khéng tai: 80 m/ phut.
+ Khi tai trong 36,5 tin: 40 m/ phdt.
Téc do di chuyén xe con: 100 m / pht.
Téc do di chuyén cau truc: 30 m/ phut.
Téc dd nang ha console: 5 phat / 1 1an (trir thoi gian déng chét gian)
2. CAc dong co truyén dgng chinh.
bong co néng ha hang:
+ COng suat dinh mac: Pégm = 300 kW.
+ Tdc d6: n = 800 / 1600 vg/ph.
+ Dién ap dinh mic: Ugm = 440V.
Pong co di chuyén xe con:
+ COng suat dinh mac: Pdm = 75 kKW.
+ Tdc do: n = 1500 vg/ph.
+ Dién ap dinh mic: Ugm = 440V.
Pong co di chuyén gian: bao gom 8 dong co véi cac thong sé nhu sau:
+ Cong suét dinh mac: Pdm = 11 kKW.
+ Téc do: n = 1800 vg/ph.
+ Bién ap dinh mac: Udm = 440 V.
Dong co néng ha console:

+ COng suét dinh mac: Pdm = 55 kW.



+ Tdc d6 dong co: n = 1500 vg/ph.

+ Dién ap dinh mirc: Ugm = 440V.
2. Cabin diéu khién trén cau truc QC

Trén cau truc budng may chinh duoc dit trén phan ¢ dinh cua gian cong

son. Trong budng may dat cac dong co truyén dong cia co cau nang chinh, di
chuyén xe con va nang ha cdng son. Tu dién cao &p (6.3KV) duogc dit céch ly
vGi panel diéu khién phia thip 4p. Cabin cta ngudoi van hanh duoc dit ¢d dinh
trén xe con. Tai cabin nay ngudi diéu khién cé thé thao tac van hanh di chuyén
xe con, nang ha hang va di chuyén chan dé. Pé nang ha céng son, nguoi van
hanh budc phai lén cabin diéu khién nang ha céng son dat trén khung dam cong
son, & trén cabin phu nay ciing ¢ thé thuc hién di chuyén chan dé véi téc do

khéng doi bang nat an.
Cac cong tac, thiét bi diéu khién trong cabin chinh:

Bang 1.1. ban diéu khién bén tay phdi

TT |Loai va tén goi Cong dung va cach van hanh

Tay trang diéu khién: 5 tién — 0 4 Van hanh co cau nang chinh.

1 | 51ui. 5 phai— 0 -5 trai. . _ .
Van hanh di chuyén chén de.

2 | Nat an “EMGC” Dung khan cap moi hoat dong cua
cau truc

3 | Cong tic xoay: “khéa — 0 — khdng Mo khoa 4 chét xoay
khoa”




4 | Cong tic bat: “can gat nuéc Mo Van hanh can gat
cua so”
5 | Cong tic bat: “thiét bi rira kinh| Lau rira kinh cabin
cabin”
6 | Cong tic xoay: “bing tay — tul Lua chon ché do kep ray.
dong” .
Bang tay — tu dong
7 | Cong tic xoay: “tai chd - tuxa” | Lua chon ché do di chuyén chan dé:
Tai cabin chinh — cabin van hanh
cong son.
8 | Cong tac bat dén duong
9 | Nut an: “kep — khéng kep” Van hanh kep bang ray tay.
10 | NGt 4n (sang): “bat tat nguon dicu
khién”
11 | NGt 4n (sang): “tat dén bao” Tt coi bao 13i van hanh.
12 | Cong tac bat: “dén bao” Bat dén cong son,dam, chan...
13 | Cong tac bat: “dén huynh quang”

Bang 1.2. Ban diéu khién bén tay trai

S6 | Loai va tén goi
TT Cong dung va cach van hanh
1 | Tay trang diéu khién: 5 tién — 0 — 5 | Van hanh co cau di chuyén xe con

lGi




2 NUt 4n (sang): “Flipper 1+ 4” Diéu chinh ting cach dan huéng: S6
1+4
3 NGt 4n (sang): “bat bom khung | Khoi dong bom khung néing.
nang”
4 | NOt an: “dirng bom khung nang” Tat bom khung ning
5 | Cong tac chia: “khoa lién dong du | Du phong khoa lién dong
phong”
Cong tac chia: “ khoa lién dong du | Sir dung dé hui bo khoa lien dong
phong gitra mach chot xoay va mach co cau
6 nang chinh va st dung trong trudng
hop khan cap nhu c6 10i trong viéc
khoa hay khong khoa.
7 | Cong tac xoay: “thict bi chong lic | Piéu chinh chong dao dong container
st dung CPU” khi di chuyén xe con bang may tinh.
8 |Cong tic xoay: “bang tay — tu
d@ng7’
9 NUt 4n: “chéng lac bang tay”
10 | Céngg tic can don: “FLIPPER” Lya chon ché do chéng dao dong.
11 | Cong tic xoay: “20° —40° — 45"
12 | Cong tic xoay: “khung nang - cta | Sir dung trong trudnng hop khéi dau
sap — moc” co cau nang khong dung khung nang.
13 | NGt 4n: “vi tri trude” Str dung nghiéng khung nang vé phia

trudc S0 Vai vi tri trung hoa.
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Hinh 1.2: Bé tri cac thiét bi dieu khién ¢ cabin cau truc QC




1.1.2. Khai quat chung can truc RTG

Cau tryc gian béanh 16p (RTG) do hdng Mitsui Paceco Nhat Ban thiét ké, ché
tao, dua vao khai théc, van hanh tai nhiéu cang séng, cang bién ¢ Viét Nam
va trén thé giéi. Loai cau truc nay c6 nhiém vu xép d& Container ¢ bai cang

|&n 6td van tai hoic ngoac lai. Trén hinh 1.3 biéu dién cau truc gian RTG.

Hinh 1.3: Cdu truc gian nang chuyén container RTG.
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Cau truc gian RTG chuyén tai Mitsui Paceco 4 loai cau truc banh 16p tu hanh,
hoat dong doc lap, sir dung dong co diezel lai may phat dién. N6 duoc dung
trong xép d tai cac bai container.

Nguoi van hanh cé thé nhin thiy tat ca tir cabin lai. Mot tim guong
treo dudi khung cang cabin sé tang cuong kha nang quan sat. Moi chirc nang
van hanh duoc thuc hién boi nguoi van hanh tir cabin lai. Bong co diezel lai
may phét cap ngudn dugc khoi dong sau khi nguoi van hanh da kiém tra cac
diéu diéu kién lam viéc cua cau truc. Cau truc RTG duoc trang bi ky thuat

diéu khién hién dai, do tin cay va ning suét cao

1. Tric gian va vi tri lip dit thiét bi caa cau truc RTG.

Cau tric gian cua cau truc RTG duoc thé hién trén hinh 1.4 gdm céc bo
phan chinh sau day:

Hinh 1.4. Vi tri cac thiét bi trén gian

11



1,2,3,4-chan coa cau truc; 5 - xa d& cho co ciu xe con va nang ha
hang; 6 - xe con; 7 - Budng lap dat thiét bi diéu khién chinh; 8 - Kep day
cap ngudn cho c4c co cau ldp phia trén; 9 - Budng diéu khién xe con; 10 -
Budng Diézel — May phat; 11 - Hop ddu day: M1,M2 - Bong co di chuyén
gian.

2. Cac thong sé ki thuat cia cau truc gian RTG
1. Céc thdng sé chinh
Loai cau truc: Cau truc cdng béanh I6p tu hanh, loai c6 xe con di chuyén.
Strc nang 16n nhat khi dung khung cau: 35,6 tan.
Ché d6 thir tai: 125% sic nang I6n nhat.
Loai container: 1ISO 40 FEET (IAA, 1AAA).
1SO 20 FEET (ICC):
Khung cau: Khung cau kiéu éng 16ng 20°, 40° Hanh trinh xe con : 19,07m

Chiéu cao nang : 15,24
Co s¢ xe (khoang céch truc banh xe) : 6,4 m
S6 lugng banh xe cau truc: 8 banh (2 banh/cum chan) Ap luc I1én banh xe (khi

khéng co tai trong gid)
Véi tai trong danh dinh (35,6 tan): xap xi 26,9 tan/banh
Khi khong tai: xap xi 18,8 tan/banh
2. Toc dé vdn hanh.
1. Téc @6 nang:
Véi tai 1on nhat: 20 m/phat

Chi véi khung cau: 45 m/phut
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2. Téc @6 di chuyén xe con: 70 m/phut
3. Téc do di chuyén gian: 135 m/phat (khéng gid, khong dbc, khéng tai).
3. Nguon dién:

1. Cau truc dugc cung cap bai hé thong diezel — may phat dién.

2. Bong co diezel chinh : Cummins
- Loai dong co : kiéu NTA855-G2
- Loai van hanh . 4 ky, lam mat bang nuéc va quat gio ty lai.

3. Mach dong co xoay chiéu : AC 440V, 60Hz, 3 pha.
4. Mach diéu khién : AC 100V, 60Hz, 1 pha
: AC 200V, 60Hz, 3 pha
5. Dién ap su cb va chiéu sang : AC 220V, 60Hz, 3 pha
- AC 100V, 60Hz, 1 pha

(@]

. May diéu hoa khéng khi ~ : AC 220V, 60Hz, 1 pha

\l

. Bo sdy nong : AC 220V, 50Hz, 1 pha
8. Nguon nang luong du phong  : AC 220V, 50Hz, 1 pha
4. Céap thép
Cép thép cho co cau nang chinh: 4 soi cép /cau truc
Puong kinh cap: 25 mm
Ung suét . 1770 N/mm?
+25.47m : 1 soi/cau truc

+25.50m : 1 sgi/cau truc

+25.51m : 1 sgi/cau truc

13



+25.57m : 1 sgi/cau truc

Cép thép sir dung cho chdng lic khung cau - hang

buong kinh céap : 10 mm

Ung suit . 1770 N/mm?
Tai trong pha huy  : 67,5 KN

Bang 1.3. Phanh ham

Cong dung S6 Loai
luong
Co cau nang ha 1 Phanh dia dién thay luc xoay chiéu
Co cau di chuyén xe con 1 Phanh dia dién tir 1 chiéu
Co céu di chuyén cau truc 1 Phanh dia dién tir 1 chiéu
Co cau nghiéng 1 Phanh dia dién tir x0ay chiéu

14
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Hinh 1.5. bé tri thiét bi diéu khién ¢ cabin can cdu truc QC

Chtic ning.cta céc thiét bi

Bang 1.4. Ban diéu khién bén tay phdi trén cabin.

TT

Chi tiét

Chtrc nang

Cong dung va van hanh

Cong tac chinh
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2 HOIST DOWN(HA) Van hanh co cdu nang
chinh

3 HOIST UP(NANG) Van hanh co cdu nang
chinh

4 GANTRY LFFT Van hanh cau truc sang
trai

5 GANTRY RIGHT Van hanh cau tryc sang
phai

6 | Cong tic an EMERGENCY STOP  |4n dé dung tatcar céc
chuyén dong trong truong
hop khan cap

7 | NP Khung cau

8 |Cong tic thay | UNLOCK-O-LOCK |Chon dé khéa hodc mo 4

doi chot xoay
9 |NP Khung cau
10 |Cong tic thay | RETRACT- o) Chon dé van hanh khung
doi EXTEND cau

11 | NP LANDER BYPASS

12 | Céngtacchia | OFF - ON Xoay han vi tiét dat du
phong

13 |NP WHEEL POSTTION Vi tri banh xe

14 | Cong tac bat 0 - OFF - 90 Chon dé thay d6i hudng

lop
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15 | NP bén pha
16 | Cong tac bat OFF- ON Chon dé chiéu sang
17 | NP WIND Rira kinh va gat nuéc
WIPER&WASHER
18 | Cong tic bat OFF-ON Chon d& van hanh rua
kinh va gat nu6c
19 | Cong tac bat OFF-ON Chon dé van hanh rua
kinh va gat nuéc
20 | Cong tac bat OFF-ON Chon dé van hanh rua
kinh va gat nuéc
21 | Céngtic nit4n | SPREADER PUMP | 4n dé van hanh khung cau
START
22 | Cong tac nit 4n | SPREADER ~ PUMP [4n dé van hanh ding
duoc chiéu sang | STOP khung cau
23 | Cong tic nit an | WHEEL PIN LOCK |4n dé dat chét banh
duoc chiéu sang | HAm chot banh xe xe.bén mau xanh sang
banh xe dugc dat vao
24 | Cong tac nit an | WHEEL PIN RELEASE |4n dé dat chét banh
duoc chicu sang o xe.Beén mau do sang chot
Nha chét banh xe banh xe duoc dit vao
25 | Pén dan huéng | STEERING PUMP | bén mau xanh sang khoi
START khoi dong bom | dong bom lai hoat dong
co cau lai
26 | Dén dan huéng | CRANCE COLLISON | Bén mau do sang khi han

ALARM

vi gi6i han bdo va cham
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hoat dong
27 | Bén bao Window winper and |Bao hiéu hé théng rua
washer kinh hoat déng
28 | Pén bao Gyor auto Pén bao cau truc hoat
dong tu dong
29 | Cong tac Gyor auto cong

Bang 1.5. Chirc nang ctia cac thiét bi ¢ ban diéu khién bén tay trai trén cabin.

TT | Chi tiét Chtric nang Cong dung
1 | Cong tic chinh TROLLEY FORWARD | Van hanh xe con vé phia
trudc
2 TROLLEY Van hanh xe con vé phia
BACKWARD sau
3 | Cong tic nat an EMERGENCY STOP | 4n dé dimg dong co diezel
(dirng dong co)
4 | NP Lai vi sai
5 | Cong tic FORWARD —|Chon dé dieu chinh
BACKWARD hudng chuyén dong
6 | NP Nghiéng
7 | Cong tic thay d6i | LEFT-0-RIGHT Chon nghiéng khung theo
hudng yéu cau
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sang cua dén

8 | NP bong co
9 | Céng tic chon IDLE-FULL Chon diéu chinh téc do
dong co(khong tai-toannf
tai)
10 | NP Dong co
11 | Céng tac chia STOP-RUN-START Chon dé van hanh dong
co diezel
12 | Pong ho FUEL LEVER Kiém tra muc dau
13 | Cong tac ndt an| CONTROL ON an van hanh nguon diéu
duogc chiéu sang . ., khién
biéu khién bat
14 | Congtacndtan | CONTROL OFF an dé tat nguon dicu
L, khién
biéeu khién tat
15 | Pén dan hudng ENGINE FAULT Pén mau do sé sang, khi
dong co diezel hong
16 | Pén dan husng ENGINE ON Pén mau cam s€ sang, khi
dong co diezel dugc khoi
dong
17 | Pén dan hudng BATTERY ON Pén mau cam sang khi ac
quy bat (ON)
18 | Cong tic nut 4n BUZZER STOP an dé tat coi
19 | Céng tic chinh d6 | CAB LIGHT Quay dé diéu chinh muc

do dén sang cabin
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1.2. Céc phuong phap thiét ké cia Nhat Ban
1. Cau tao chinh cau truc

- Co ciu nang ha hang.
- Co cau di chuyén xe con.
- Co cau di chuyén gian.
2. Ky hiéu thiét b trong ban vé
Cac cudn hat cua cong tic to — role duoc Ky hiéu bang chinh cong tic to role.
Khi duogc cap dién sé& co gia tri 16gic 1, khi khong co dién s& co gié tri 16gic O.
C4c tiép diém cua cdng tic to — role ky hiéu bang tén cong tic to —role
kém theo s6 cot,hang trong ngoic don ma tiép diém dugc thé hién. Khi tiép diém
c6 dién s€ co gid tri logic 1, khi khong vé dién s€ ¢o gid tri 16gic 0.
Vi du GM1(15-7D) =1
GM1(15-7D): Nghia la tiép diém nam & ban vé 15 cot 7 trong ban vé

hang D trong ban vé.
AVR: Thiét bi diéu chinh ty dong dong kich tu.
FU: cau chi bao vé ngan mach.
TR: may bién ap.
PT: bién &p do luong.
WL: Beén tin hiéu.
V: Vonmet.
A: Ampemet.
FM: Bong hd do tan sé.
UV: Cuén day cia ro le bao vé thap ap.

PMW: cac bo bién tan dung diéu chinh tc do dong co.

20



IM: Cac dong co truyén dong chinh.

PG: Cam bién toc do.

B: Phanh hdm dung.

M: Céc dong co phu.

MCD : Céc cau dao.

OL : Role nhiét.

VCS1: May cit cap dién cho may bién ap dong huc.
DS: May cat dién chinh cung cip dién cho toan bo hé thng.

CT: may bién dong.

ACG: May phét dién dong bd 3pha.

BIM: dong co truyén dong trong toi nang ha céng son.

BFIM: quat lam mat cho dong co BIM.

BOS: Role cap tin hiéu qua toc téi nang cong son.

EPB1, EPB2, EPB3: La cé4c nut ding khan cap.

BR: Ky hiéu ctiia phanh thuy luc — dang phanh dia xoay chiéu.

RHC: B6 chinh luu.

FRN: B4 nghich luru.

EMSX: Cong tac to dirng khan cap.

CH: Hé théng choi than.

Céc thiét bi, dong co cac co cau truyén dong duoc thiét ké bao vé rat chat ché

khi say bat ky mot su ¢ nao cac thiét bi bao vé s& ngat ding thiét bi, dong co, co
cau do lai & dam bao an toan cho thiét bi cho dong co khong hong héc,an toan cho

ngudi van hanh cling nhu an toan hang hoa.
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3. Cac quy woc khi doc ban vé
Cac ban vé duge danh s trang va chia thanh céc cot (gom 8 cot tir cot 1+8)

Khi mot ban vé thé hién trén kho giay khong hét dugc vé tiép mot khé gidy khac

khi doc ngudi doc phai chl y xem tiép theo phan ban v& nay & ban vé nao.

Vi du

(10-54)  (11-54)

W\ N/

Y Y v

Nghia 12 két thdic ban vé& 11 nhung khong thé hién hét ban vé chuyén tiép sang

ban vé& 10 vi du trén cho ta biét td vé cach chuyén tiép cua cac ban vé.

Khi ban vé& duoc cap ngudn tir ban vé khac duoc thé hién bang tén ban vé va chd

cap ngudn bang ky hiéu.
Vi du : AC440V,CONTROL SOURCE (03-3E)
Nghia 12 ban vé& duoc cap nguon tir ban vé s6 3 ¢ot 3 hang E.

Tén céc ban vé duoc ghi bang tiéng anh ma khong st dung cac ky hiéu riéng cho

tung ban vé nao.

Vi du: HIGH VOLTAGE MAIN SUPPLY CIRCUIT 1a mach cip ngudn chinh

phia cao ap.
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1.3. M@t sé danh gia vé cong tac thiét ké
Sau khi khai quat vé cau truc RTG va QC em thay thiét ké cua Nhat Ban

da dap g duoc ngiing yéu cau sau.

DPam bao tdc d6 nang van chuyén vdéi tai trong dinh mac. Téc do chuyén
d6ng tdi wu hang hoa duoc nang chuyén 1a diéu kién trudc tién dé nang cao ning
suat boc xép hang hoa, dua lai hiéu qua kinhh té k¥ thuat tét nhat diéu nay dan

dén gia thanh ché tao cao.

C6 kha nang thay d6i toc do trong pham vi rong. Pham vi diéu chinh toc do

Cua cac co cau dieu khién lam tang nang suat boc xep.

Pam bao an toan hang hda khi nang ha bang céc thiét bi bao vé khi nang ha

hang.
C6 kha nang rat ngan thoi gian qua do
Cac ban v& thiét ké d& quan sat,chi tiét,logic khi xay ra su ¢é c6 thé dé& dang

phat hién sua chira.

Cabin diéu khién duoc thiét ké va b tri thuan tién giap nguoi diéu khién
thuan loi. Nguoi st dung c6 thé sir dung cac Iénh khan cap mét cach thuan tién

va dé dang.

C6 tri s6 hiéu suat va cose cao cong tac khai thac hop 1y can truc cau truc
trong bbc xép hang hoa 1a mét yéu té dé nang cao tinh kinh té cua hé théng diéu
khién. Nhu ching ta di biét hé théng truyén dong dién caa céc can truc cau truc
thuong khong st dung hét kha ning cong suat, hé sb tai thuong 12 0,3 = 0,4. Do
vay cac thiét ké cia Nhat ho chon dong co truyén dong loai c6 hiéu suat cosep

cao va 6n dinh trong pham vi rong.
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Tinh kinh té va k¥ thuat cao thiét ké chic chan, két cau don gian va kinh
thudc nho ngon. Chi phi bao quan va chi phi nang lugng (KW/tan) hop Iy

O dinh nhiét, co va dién do cé4c can truc va cau thong thuong dugc 13p rap
dé van hanh ngoai troi. Cac khu vuc thong thuong c6 nhiét do bién d6i theo mua
rd rét. Con chiu anh hudng cia hoi nudc man vi vay ma cac thiét ké vé céc thiét

bi dién va co khi ctia Nhat Ban rat pho hop véi diéu kién moéi trudng cong tac.

CHUONG 2: PHAN TICH VE MQT SO CAU TRUC BIEN HINH
TRUYEN PONG DPIEN CUA QC VA RTG

2.1. Hé théng cap nguon cia QC va RTG
2.1.1. Hé théng cap nguén can cau gian QC

1. So' @d nguyén ly

So do nguyén ly diéu khién cap nguon cho cau tryc gian QC duoc biéu
dién trén hinh 2.1. Ngudn dién ba pha dién 4p 6300V, 50Hz va dugc dua dén

hd cép dién tai cau tau, bén canh duong ray cua cau truc QC.

2. Céc phan tir chinh cia hé thong cap nguon QC
1. Nguén dién cho cac déng co dién cia cac co ciu bao gom hai logi
S1: 3 pha, 440V, 50Hz.
S2: 3 pha, 380V, 50Hz.
Nguon S1 1a ngudn dién cung cip cho b bién tan, diéu khién cho céac
dong co truyén dong trong cac co cau chinh (nang ha hang, di chuyén chan

dé, di chuyén xe con va nang ha gian).

Nguon dién S2 duoc s dung cho cac cudn phanh dién tur, céc dong co

bom thuy luc, dong co cubn cap dien cap ngudn, quat lam mat
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Hinh 2.1. so d6 nguyén 1y diéu khién cap ngudn cho cau gian QC.



2. Mach dong luc
Pén ap U = 6300 V.
CH: 1a hé thong chdi than, vanh truot Iay dién tir hd cap dién tir bo vao,
cung cap téi hé théng thanh cai ba pha, 6300V cua QC.
DS: May cat dién chinh cung cip dién cho toan bo hé thng.
Udm = 3.3/7, 2 kV, Idm = 14 kA.
VCS1: May cit cap dién cho may bién &p dong luc MTR1.
Udm = 7, 2 kV, Iladm = 4 kA.
PF1: Ba cau chi bao vé ngan mach phia so cap bién 4p MTR1
MTR1: May bién &p chinh s6 1 cip nguon 380V 3 pha 50Hz
MTR2: May bién &p chinh s6 2 cip nguon 440V 3pha 50Hz
VCS2: May cét cap dién t6i so cap caa MTR2 ¢
Udm =7,2kV; 1gdm =40KkA.
PT1: May bién &p 1pha cip ngudn 220V cho mach diéu khién va mach
dén bio hiéu trén khdng. Céc thong sb cua

PT1: 6300/220V (1pha); Idm = 3kVA.

PF: Cau chi bao vé ngan mach phia so cap may bién &p 1pha PT1.

PTOx2: Hai bién 4p 1pha, dugc mic tro thanh bién &p 3pha cip ngudn
110V cho mach do luong, diéu khién va tin hiéu.

PTO c6 thdng sb: 6300/110V, Sd¢m =100VA.

ZCT: May bién dong cap ngudn cho role dong 51G (bao vé cham mat).

CTOx2: Hai méy bién dong cip dién cho dung cu do va cho role dong
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51X (bao vé qua tai) cho toan hé théng. CTO c6 k =100/5A.

CT2x2: Hai may bién dong mot pha mac phia so cip cia MTR2 cap tin
hiéu do luong va bao vé qua tai cho MTR2. CT2 c6 k = 100/ 5A.

CT1x2: Hai may bién dong mot pha mac phia so cip cia MTR1 cép tin
hiéu do luong va bao vé qué tai cho MTR, CT1 c6 k = 10/5A.
3. Mach diéu khién
Mach diéu khién chinh QC sir dung dién ap 1pha, 220V, 50Hz lay tur
phia so cap caa PT1 qua aptomat MCB2

51G: Role dong dién bao vé cham mét (mach ngudn cac pha & phia cao
ap vaoi dat).N6 co mot tiép diém thuong mo ¢ SH13-3B.

51X: Role dong dién bao vé qua tai cho toan bo hé thong.

3E1: Role dong dién bao vé qua tai may bién &p MTR1.

3E2: Role dong dién bao vé qua tai may bién ap MTR2.

HSP1: Role cap dién cho cuén dong may cat VCS1, dong MTR1 vao hoat
dong

VCS1: Cudn dong may cat VCS1.

VCS1X: Role khéng ché cuon mé may cat chinh DS- SOL(SH12-7D).
HSP2: Role cap dién cho cudn déng may cit VCS Bong MTR2 vao luéi.
VCS2: Cudn dong may cit VCS1 (12 - 6,74).

VCR2X: Role khéng ché cuon mé may cat chinh DS-SOL (SH12 — 7D)
DS-SOL(12 - 7D): Cudén md may cit chinh DS(08 - 2A).

PFX1, PFX2: Role bo hiéu, bao vé trang thai dat cau chi PF1, PF2.
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3E1X, 3E2X: Role bé4o hiéu, bao vé trang thai qua tai may bién &p

MTR1, MTR2.

51GX: Role bao hiéu, bao vé trang thai cham mat phia cao ap.

51XX: Role b4o hiéu, bao vé trang thai qua tai hé thong.

COS1 (12 - 1A): Cong tic hra chon ché @6 cip ngudn (tai chd, tir xa).

Ché d6 tur xa: NUt an 21 PBLOPEN va 22PBCLOSE d6ng cit may bién &p
MTR1 khoi ludi.

CS20N, OFF: Hai nit 4n dong va cat may bién &p MTR1 khoi hé théng.o
ché @6 REMOTE: NUt 4n 21PBLOPEN va 22 PBCLOSE d6ng va cat bién
ap MPT1 khoi hé thong.

CS20N, OFF: Hai nit 4n dong cat may bién ap MTR2 ra khoi hé thong.
PF1, PF2 (13 - 1,2B): Hai tiép diém thuong mo, dong lai khi cau chi PF1,
PF2 (& phia so cap cia MTR1, MTR2) bi dut do ngan mach.

RST (13 - 5A): NGt 4n RESET cac dén béo hiéu.

4.Mach do lwong tin hiéu
V(08 - 7C): Von ké do dién ap toan bo hé théng phia cao ap cé dai tir O-
900V, duoc cap dién tir tha cap cua may bién ap PTO
A(08 - TD): Ampe ké do dong dién cua toan bo hé thdng, duoc cap tir bién
dong CTO.

Al; A2: Hai ampe ké do cuong do dong dién phia so cap cia may bién &p
MR1, MR2, duoc cap tir may bién dong CT1, CT2.

PL1, GL1, GL2: Pén béo hiéu nguon toan bd hé théng, bdo MTR1, MTR2
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dang hoat dong.

PL2, PL3,... PL7: Cac dén tin hiéu bdo céc trang thai dut cau chi PF1,
PF2 qué tai may bién 4p MTR1, MTR2, trang thai cham méat phia cao &p,

quét tai dong dién toan bo hé thong.

3. Nguyén ly hoat dong
1. Thao tdc déng nguon dién
Poéng may cat chinh DS (08 - 24), d6ng aptomat MCCB2, lic nay
ngudn dién 6300V dugc cip toi dau vao cua tiép diém dong cat VCSI,
VCS2 cho cap dién tdi hai may bién 4p MTR1, MTR2. Do aptomat
2MCCB(08 -6A) d4 d6ng nén ngudn dién 220V duoc cip cho mach diéu
khién, dén bao tin hiéu nguén PL1(13 - 5D) sang bao nguon

Chon cong tac ché do COS1(12 - 1A) an nit CS1ION(12 - 1B) hoic
21PBLOPEN(12 - 1B), role HSP1(12 - 1D) = 1, Céc tiép diém PFX1,
51GX, 3E1X, 51X bao vé chua mé nén cudon day dong may cat VCS1 co
dién dong tiép diém chinh AVCS1(09 - 1B) = 1. Cép dién t&i cudn day
thir cap caa may bién 40 MTR1, cap nguon 3 pha 380V téi cac dau RO2,

S02, T02 chd cho cac co cau hoat dong.

4n nat CS20N(12 - 4B), SHP2(12 - 4D); aHP2(12 - 6A) =1.
Do céc tiép diém bPFX2, b51GX(12 - 6A,B) = 1. Lam cho AVCS(09 -
5B) = 1. Cap ngudn toi may bién 4p MTR2 cip ngudn440V, 3pha toi cac
dau RO1, S01, TO1 sin sang dua ti bo bién tin PWM cép dién cho céc

dong co co cau chinh.

2. Thao tac ngat nguon dién

Pé ngat ngudn dién hoat dong S1 (380V, 3pha, 50Hz) 4n ndt
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CS1OFF hoic nit 22PBCLOSE; HPS1(12 - 1D) = 0 ngét dién t6i dau
vao so cip cuia MTRI1, dén GL1 tit, bdo bién 4 MTRL ngiung hoat
dong.

Tuong tu dé ngat ngudn S2(440V, 3pha, 50Hz) 4n nit CS20FF
HPS2(12 -5D) = 0 1am cho AHPS2(12 - 6A) = 0 din dén VCS2(12 - 6C)
= 0 lam cho AVCS2(12-5B) = 0 ngat ngudn t&i so cap cua MTR2, ngudn
S2 (440V, 3 pha, 50Hz) duoc ngit, dén bédo GL2 tit bao bién 4p MR2
ngirng hoat dong .Dé ngat ngudn 220V toi mach diéu khién, mg aptomat
2MCC(08 - 6A).

3. Cac bao vé so dd cap nguon
1. Bdo vé ngan mach thanh céi cao ap:

Puoc thuc hién bang role dong dién cuc dai 51G(08 - 4B). Role nay dugc
cap nguon tir may bién dong ZCT. Khi hé thong xay ra sy ¢6 ngan mach
(cham mat) thanh céi phia cao &4p 51G(08 - 4B) tac dong lam tiép diém
a51G(13 - 3B) = 1. Din dén role 51GX(13-3D) = 1. Pdng thoi dén PL6
sang bao hiéu su cb. Luc nay tiép diém b51GX(12 - 2B) = 0 & b51GX(12
- 6B) = 0 dan dén VCS1(13 - 3C) =0; VCS2(12 - 6C) = 0; lam cho
ngit hai may bién 4p MTR1, MTR2, ding toan bo hoat dong cua hé
théng.

M& may cat chinh DS(08 - 2A) cit dién toan bo hé théng va chd khic phuc

su ¢6 xong méi cho phép hoat dong tro lai.

2. Bdo vé hai may bién ap dong luc.
Do dic diém cua hé théng 1a khi hoat dong binh thuong hai nguon
dién S1 va S2 phai dugc cap dong thoi nén hai may bién 4p MTR1, 2 phai
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cdng tac song song. Yéu cau dit ra cho hé théng bao vé hai may bién ap
phai hoat dong tin cay va lién dong véi nhau. Néu xay ra sy c6 & mot may
bién ap, ngat ca hai may bién &p va dirng moi hoat dong cua hé thong.
Viéc bao vé ngan mach va qua tai & hai may bién ap duoc thuc hién nhu

nhau, ta xét bao vé d6i voi may bién ap MTR2.

B&o vé ngian mach: duogc thuc hién bang cau chi PF 3pha mit mic &
phia cudn so cap cua bién &p. Khi xay ra su ¢6 ngan mach, ciu chi PF
dut = ngit may bién ap ra khoi ludi, mé may cit chinh DS ngat ngudn
dién cua toan bo hé thdng

Bao vé qua tai: dugc thuc hién nho role dong dién 3E2(09 - 5D). Khi
Xay ra quéa tai caa may bién ap

MTR2; 3E2 tac dong = ngat dién vao so cip MTR2, a3E2X(12 - 3C)

= 1 = Pén PL5 sang bao su c6 qua tai may bién 4p MTR2. Khi d& khac
phuc xong sy ¢ RESET trang thai bang ndt 4n RS.

2.1.2. Hé théng cap ngudn déc lap cia cau truc gian banh 16p RTG
1. So dd cAp ngudn

2. Céc phan tir chinh cia hé théng cap nguén

*1. Phan déng luc

Toan bd dién ngudn cua cau truc RTG duoc cung cap tir t6 may phat dong

bo, dong co so cap la diesel

So db nguyén ly diéu khién tram phét dién duoc biéu bién trén hinh 2.2
ACG: May phat dién dong bo 3pha co céac thong sé ki thuat sau:
Cong suat: 450 kVA.

31



INUCE
TOUINGD
WIGEAN

3
sy TL‘

YOO/ IV00?
AL

o¥ A0TT
5
st
(ar-u YI-To)
™ 1ed
IDNOE o A
KOPINOD - :
(erops =svss K v
ENEAT an Fi¢id SHOS A0
@ @ YA 20F
we ] ﬂ m ™

—

=

H @i v
0% 1 &
ADOFR
= Vo100 -
jm— | I*.«n T
T g €0t t .- T
A gyl 3
o oTTHLL ] —q (Tea0
ADTTOPY ..l— H! “] aww [
YADSE L4 e
waorviz | [ ] [} sL.=" ki
=G o U
I¥sEveE
T O x3 g
o A N
e 1609
16 n
L¥D0SYI009

32

\

n tram phat dién cap nguon cho cau truc RTG

Y

4

e

1

Hinh 2.2: so d6 nguyén ly dieu khi

\




Téc do: 1800 vg/ph.

bién ap: AC 460 V, 60 Hz.

Loai dong bo.

Cép cach dién F.

S6 lwong 01.

AVR: B tu dong diéu chinh dién ap.

R2: Chiét &p diéu chinh d6 I6n dién ap ra.

PTQA, B: 2 may bién ap 1pha 440/110; 50 VA duoc mac véi nhau cap
ngudn 3 pha 110/60 Hz cho mach do lrong.

WL1: Bén béo nguon.

1 VM: Von ké.

1 FM: Fago mét.

1 WHM: Oét ké.

CT1, CT2: May bién dong do luong 600/5A.

ACF-6: Ampe ké.

UV: Ro le kiém tra dién ap.

PB1, N2: 2 truc diu day cap ngudn DC 24V cho mach diéu khién.

1 MCB: Aptomat chinh cip ngudn dong luc tir may phét téi cac co cau.
2 MCB: Aptomat cép dién cho mach do lrong.

C6 2 tiép diém thuong moé dong cham 1T(02-2C); 1T(02-5B).

GB: Role mot chiéu diéu khién bat AVR, c6 mot tiép diém thuong mo

GB(01-4C).
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GBT: Role thoi gian mot chiéu co 2 tiép diém thuong ma dong cham
GBT(02-4B); GBT(02-4C): Khéng ché thoi gian dong AVR.

FAL: Role mot chiéu béo su ¢6 ¢6 1 tiép diém thuong mo FAL(02-5A);
2 tiép diém thuong dong FAL(02-5D); FAL(02-2C).

RL1: Pén béo sy cd.

Cac tiép diém dic biét cua cac role trong mach diéu khién diesel
Tiép diém thuong mod 13L(02-2B) déng khi toc do diesel dat 1530vg/ph.
Tiép diém thuong mad 15U cudn day 15U(101-7D).

DPéng ¢ ché @6 co tai (RATED), md & ché do khdng tai IDLE.

Tiép diém thuong dong 5Z (cudn day 5Z) mé khi ding diesel.

PB1: Nt 4n RESET

2. Phan diéu khién
So d6 nguyén khién cap nguon cho cac phu tai cau truc RTG duoc biéu

dién trén hinh 2.2 chitc ning cua cac thiét bi diéu khién chinh nhu sau:

ACG: May phat xoay chiéu.

DE: Bong co Diezel lai may phat.

EX: Cuon kich tur.

AVR: Thiét bi diéu chinh ty dong dong kich tu.
FU: cau chi bao vé ngan mach.

TR: may bién &p.

PT: bién &p do luong.

WL: beén tin hiéu.
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V: Vonmét.

A: Ampemet.

FM: Bong hd do tan sé.

UV: Cudn day cua ro le bao vé thap ap.

PMW: cac bo bién tan dung diéu chinh téc do dong co.

IM: Céc dong co truyén dong chinh.

PG: Cam bién toc do.

B: Phanh hdm dung.

M: Céac dong co phu.

MCD : Céc cau dao.

OL : Role nhiét.

. Nguyén ly hoat dong

Sau khi thuc hién nhitng thao tac khoi dong dong co diesel lai may phat.
Khi tdc d6 dong co diesel dat 1530 vg/ph thi tiép diém 13L dong cap dién
24V-DC cho role thoi gian 1T, dong thoi Ilc nay 4p suat dau bdi tron da
du nén tiép diém 15U ciing dong lai dua hé thong vao trang thai sin sang
hoat dong.

Khi may phat d4 lam viéc on dinh tan s6 dién &p ra nam trong
khoang tir 90% dén 110% tan sé dinh muc thi luc d6 cac cam bién LV,
OV chua tdc dong nén cac tiép diém thuong mé LV(01- 4D) = O,
OV(01- 4D) = 0. Mat khac khi Ura [ 85%Udm thi cuon UV khéng
tac dong 1am cho tiép diém thuong mé cua né 1a UV(01-5D) = 0 cho nén
FAL = 0 dua hé théng vao 1am viéc binh thuong.

Khi role 1T c6 dién thi sau 5s dat trudc tiép diém 1T(02-2D) dong lai
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cap dién cho role thoi gian GBT va cac role trung gian GB, sau mot
khoang thoi gian di duoc dit truge thi tiép diém GBT(02-3D) va tiép
diém GB(02-3D) dbng lai cdp dién cho bo diéu chinh dién &p kich tur
AVR, lic nay may phéat duoc kich thich bai cuon kich tor EX, cuon EX
duoc cap ngudn boi bo diéu chinh AVR. Pién &p dau vao AVR duoc lay
tir may phat va dién ap nay duogc so sanh, diéu chinh véi mot dai leong
dit sin trong AVR. Néu dién &p ra cua may phét cao hon dai luong cho
phép thi bo diéu chinh AVR diéu khién cuon kich tir EX giam kich tir
may phat voi muc dich lam giam dién 4p ra cuia may phat, nguoc lai, néu
dién ap ra nho hon dai heong cho phép thi cuon EX tang kich tir cho may
phat.

Role sy c6 FAL(02- 4D) c6 dién khi dién &p ra cua cac pha léch
nhau, tiép diém OV, LV dong hoic khi tan sé dién &p ra thap, tiép diém
UV d6ng. Role FAL (02- 4D) c6 dién ngat nguon cua role GB qua tiép
diém FAL(02-2D). Ngat AVR ra khoi hé thong.

Néu hé théng khéng c6 su ¢, dien ap ra cia may phat 1a 470V/60Hz
cap dién t&i tru dau day JB-7(03 -1A) chd cip ngudn dong luc cho toan

bo phu tai ctia cau truc.

4. C4c bao vé so d6 cap nguén
Bdo vé thdp ap: bang role UV khi UF< 85%Udm thi cuon UV téc dong
d6ng tiép diém thuong mé UV(01-5D) 1am cuon FAL = 1 = FAL(02-4D)
=0 cat dien GBT lam hé thong ngirng hoat dong.

Bdo vé tan so: Khi fra> fam khoang 10% thi b cam bién tan sé tac

dong.Khi d6 tiép diém LV(01- 4D) d6ng lai va lic nay cudn day su cb
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FAL c6 dién dan dén tiép diém FAL(02- 4D) cua né déng lai dé duy tri
dong dién va dong thoi tiép diém FAL(02-4D) mé ra va ding toan b hé
théng. Khi f< fam khoang 10% thi qué trinh dién ra tuong tu.

Bdo vé dau bdi tron cho dong co so cdp: Néu 4p suat dau bdi tron

khdng du thi tiép diém thuong mé 15U= 0 thi hé théng ngirng hoat dong.

Bao vé 0: dugc thuc hién bang cdng tac to cap ngudn

Bdo vé ngan mach: duoc thuc hién bang cau dao tu dong.
2.2. Hé truyén dong dién nang ha hang
2.2.1. Hé truyén ddng dién nang ha hang cau gian QC

Co ciu nang ha hang c6 dong co truyén dong duoc nap ngudn tir mot

bo bién tan gian tiép PWM INV1(FRN 355 VGT75 - 4). Viéc thuc hién diéu
khién chuyén dong caa hai co cau nay bat bugc phai lién dong véi nhau, chi
duoc phép diéu khién mot co cau tai mot thoi diém nhat dinh. Khi dich
chuyén tay trang bén phai nguoi lai trén cabin theo chiéu tién, Ui s& diéu
chinh co cdu nang theo chiéu ha, nang. So d6 dién nguyén ly diéu khién co

cau nang ha hang cau truc QC duoc biéu dién trén hinh 2.1.
1. So dd nguyén Iy diéu khién co ciu nang ha

1. Phdn déng luc

Co cau nang ha hang biang cap thép quan trén tréng toi.Tréng toi duoc
truyén dong boi dong co dién di bo dit trong budng may. Thiét bi cua co cau

nang ha gom:

bong co chinh: AC 300kw, 800/1600 vg/ph.
Phanh dia.
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Hop giam téc 3 16ng bdi tron bang bé dau.

Khép rang cé ranh then 248 mm P.C.D.

IM: Bong co truyén dong cua co cAu.

PG: May phat xung phan hdi toc do.

BR1, BR2: Hai phanh thuy luc — dang phanh dia xoay chiéu (kep chit truc dong

co khi mat dién).

RHC: B6 chinh luu.

FRN1: B nghich luu

2. Mach d@iéu khién

S1: Cong tac to cap nguon vao bo chinh hru,

HCM1: Cong tac to chinh cap ngudn cho dong co.

HB1A, HB1B: Cong tic to cip ngudn cho phanh s6 1, s6 2.

MS, HMC1X: Cong tac to trung gian.

HOS, BOS, HETS, EMSX1- 6: Cac cdng tac to trung gian bao vé mdc cham
dinh, qué tbc do, mdc cham dat va cac trang thai dirng khan cap.

EMSX: Cong tic to dung khan cap.

IPB1- 6: 6 nat ding khan cap (¢ cabin van hanh, hép van hanh gian, ta dién
buong may, chan dé).

41.1: Cong tac hanh trinh tac dong khi chiéu cao nang biang 27.65m.

41.2: Ngat hanh trinh dirng A.

11: Ngat hanh trinh bao vé qua téc do toi nang.

WB0468, 0370, 0372: Cac dau ra ciia PLC cap ngudn dong co toi, phanh.
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WB0772, WB0047: Céc dau vao cua PLC tin hiéu dung chinh xéc.
MC-A: Tay diéu khién (cd 5 vi tri phia nang, 5 vi tri phia ha va vi tri 0).
WB 0710: Dau vao caa PLC tin hiéu chiéu nang, ha hang.
3. Nguyén ly hoat dgng
Sau khi d4 thyuc hién dy du céc thao tac cp ngudn cho toan bo can truc
va Xac dinh trang thai c6 thé 1am viéc bang cac dén hiéu trén ban diéu khién,
néu khdng c6 su cb gi thi phia cao ap, nguon dién diéu khién, dong luc da

duoc cap dé cho hoat dong.

Pua tay diéu khién MC-A tién hay I0i ang véi chiéu ha hoic nang
hang = dau vao B0710 hoic BO711 = 1. PLC xir ly va cap tin hiéu diéu khién
bo nghich lvu PWM cho ra dién ap &ng véi chiéu quay thuan hoic nguoc cua
dong co. Lic nay néu khong cé sy cd tir bo bién doi va cac ngat hanh trinh da
néu trén chua tac dong, khong can nit dung khan cap nao, PLC S1 d& lam
viéc thi: MS(61 - 1D) = 1;BS1(61 - 3D) = 1 = Cép ngudn 380V cho
mach phanh dién-thuy lyc. Dong thoi 1am cho tiép diém thuong mo
aMS(32-1B) ddng lai. Mat khac, lic nay do PWM(32 - 1C) = 1 (do bo
bién doi lam viéc binh thuong) va aS1X(32 - 1D) = 1 (do role S1X, dau ra
B046C = 1 cd dién). Cong tic to S1(32-1D) c6 dién dong tiép diém chinh &
mach dong luc a1(16-3C) cap ngudn 440V, 3 pha cho bo bién tan PWM.

Pbng thoi diu ra B468 = 1 = HMC1X(109-4C) = 1 = aHMCLX(32 - 5B) =
1 = cong tic to HMC1(32 - 5D) = 1 = céc tiép diém chinh AHMC1(18 -
5A) = 1 cip ngudn dién ap cb tan so thay doi phia sau nghich luu PWM vao
dong co truyén dong.Dong co quay vai chiéu dat trude va cé tée do phu hop

véi trang thai diéu khién. Thiét bi ma hod tuyét d6i 8 bit c6 nhiém vu ma hoa
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vi tri cua tay diéu khién cdp 8 bit tin hiéu dat téc do dua vao dau BO70 -
B077 cua khdi PLC, PLC xu ly, cdp tin hiéu ra diéu khién bo nghich luu
PWM diéu chinh d6 rong caa xung diéu khién sao cho dau ra cua nghich luu
la ngudn dién &p co tan sé pha hop véi toc do dat. Bé tang tinh chinh xéc, hé
théng duoc xay dung theo so d6 mach kin véi may phét xung
4. Cac bao vé nang ha

Bdo Vé toc dé nang - ha chdm ¢ cugdi hanh trinh: Khi téi gan cudi hanh
trinh nho cac cam bién tac dong = cac role diéu khién hé théng nang ha

cham & gan cudi hanh trinh.
Bdo vé cac sir ¢ bang cac nut dang khan cap.
Bdo vé gisi ha n quéa toc khi n = 115%n,,,.

Bdo vé qué tdi nhiét: Cho cac quat 1am mat cua dong co chéng lic
khi xay ra qué tai cac role nhiét tac dong 1am cho céc tiép diém ma ra tin
hiéu PLC diéu khién ding hé thong.

Bdo vé géc nghiéng khi nang hg: Khi nang ha ma géc nghiéng qua 1én so
véi goc cho phép thi bo senso 1am cho céc tiép diém phu =0 PLC diéu chinh

do nghiéng cua khung nang.
Bdo vé Bao vé virot qua hanh trinh nang - ha.

2.2.2. Hé truyén dong dién nang ha hang ciu truc gian RTG

So db nguyén ly diéu khién dong co cho co cau nang ha hang cua cau truc
RTG duoc biéu dién trén hinh

Pong co cua co cau nang ha hang 1am viéc ¢ ché 6 ngan han lap lai. Su
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lya chon ché do 1am viéc duoc thuc hién bai cac ndt 4n va tay trang tai ban

diéu khién trong cabin.

1. So dd nguyén ly
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Hinh 2.4a: so @6 dién nguyén ly diéu khién dong co nang ha hang
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1.

Phan déng luc

Cac thiét bi chinh trong co cau nang ha

Gom mot khung nang c6 thé mo rong tir 20-40 fit.

DPong co truyén dong ¢6 Pdm = 150 kW; ndm = 1000/2230 vg/ph.
Mot quat lam mat cho dong co nang c6 Pgm = 650 W.

Mot dong co bom thuy luc ding cho chuyén d6i khung nang cé

Pdm = 5.5 kW.

Mot dong co phuc vu cho co cau phanh.

Bbn dong co truyén dong chbng lac.

Bén quat 1am mat cho cac dong co chdng lac ¢ Pdm = 40 W.
Phan diéu khién
28THR,31THR: Cac role nhiét bao vé qua tai cho quat lam mat cua dong co
chéng lac.

1M, 2M: Hai cong tac to chinh cip nguon cho bién tan.

4AMCB: Cau dao chinh cap ngudn cho hé théng.

MC- E: Tay diéu khién 11 vi tri (bén trai 5 tién - 0 - 5 Iui).

MC- F: cdng tac hai vi tri chon do dai khung nang.

EMX1, EMX2: Role trung gian phuc vu cho ché d6 dung khan cép.
EPB3, EPB2: Céc nut dung khan cap dat tai cabin diéu khién. EPB4
NGt dirng khan cap dit tai dong co.

EPB1: NGt ding khan cp dit tai ban phim bén trai.

1MA: Cong tac to chinh cap ngudn cho bang diéu khién phu.

RST1: bit lai ché do diéu khién ban dau cho co ciu nang ha va di chuyén xe

cau.
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20CR: Cong tic gidi han chiéu cao nang (tac dong thi ding hé thong).

INVZ1, INV2, INV3: La cac tiép diém phu kiém tra trang thai hoat dong caa

bién tan (néu = 1 bién tan 1am viéc binh thuong; néu = 0 bién tan ngung

hoat dong).

3CR, 4CR, 5CR: Céc role trung gian (néu = 0 hé thong ngirng hoat dong).

PL: Tiép diém cho phép lam viéc trinh tu (PL = 1 cAc co cau lam viéc
theo trinh ty nhat dinh).

7CR: Role trung gian 1am viéc ¢ ché @6 chay trinh tu.

2: Bao vé toc d6 nang dudi dinh mac.

HOS: Role trung gian bao vé téc do nang dinh mirc

32: Dung khan cap khi nang.

HELS: Role trung gian bao vé dirng khan cap khi ¢ su cé.

24M: Cong tic to cap nguon cho phanh.

7MA, 8MA: Role trung gian cap ngudn cho cong tic to chinh cua xe cau.

GM1, GM2: Hai cong tic to cip ngudn chinh cho hai dong co di chuyén
clia Xe Cau.

HM1, HM2: Hai cong tac to chinh cap nguon cho céac nhiét dién tro.
5PL: Role trung gian dung dé bao hiéu su cd.

31.1: Cam bién cudi hanh trinh nang (31.1 = 0 khi nang quéa do6 cao cho
phép).

HUS: Role trung gian diéu khién dirng khi nang qua cao cho phép.
31.2: Cam bién cho hé théng nang cham & gan cudi hanh trinh (dén gan
cudi hanh trinh khi nang thi 31.2 = 0).

HSL: Role trung gian diéu khién ha cham ¢ gan cudi hanh trinh.
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21MCB: Cau dao déng ngudn cho quat lam mat cua dong co nang.
22MCB: Cau dao ciap ngudn chinh cho dong co phanh ctia dong co chéng

nghiéng.

21M: Cong tac to chinh dong ngudn cho quat lam mat cua dong co nang.

22MF, 22MR: ¢6ng tac to cap ngudn chinh cho dong co phanh caa dong co

chéng nghiéng.

23MCB: Cau dao cap ngudn cho dong co bom thuy luc.

23M: Cong tic to chinh cap ngudn cho dong co bom thuy hc.

24MCB: Cau dao cap ngudn chinh cho co ciu phanh.

24M, 25M: Cong tac to chinh cdp ngudn cho co cau phanh.

25MCB: Cau dao chinh cap ngudn cho c4c quat dong co chdng Iac.

27MCB: Cau dao cap ngudn cho céac quat 1am mat cho dong co chéng lac.

29M, 28M, 27M: Cong tic to déng ngudn cho co cau chdng lac.

34.2: Cam bién cudi hanh trinh ha (34.2 = 0 khi ha xuéng qua mac cho
phep).

HLS: Role trung gian diéu khién dung khi ha xudng qua mic cho phép.

34.1: Cam bién cho hé théng ha cham & gan cudi hanh trinh (dén gan cudi
hanh trinh khi ha thi 34.1 =0).

HSD: Role trung gian diéu khién ha cham & gan cudi hanh trinh.

35.1: Cam bién d6 nghiéng (nghiéng phai quéa do nghiéng cho phép thi

35.1 = 0).

SKR: Role trung gian diéu khién dung khi nghiéng phai qua mic.
35.2: Cam bién d6 nghiéng (nghiéng trai qua do nghiéng cho phép thi
35.2=0).

SKF: Role trung gian diéu khién ding khi nghiéng trai qua mic.
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PO40: Cong tac to diéu khién khung nang 40 fit.
PO20: Cong tic to diéu khién khung nang 20 feet.

2. Nguyén ly hoat dong
Ta dua tay trang diéu khién MC - F tuong @ng véi BO3E = 1 hoic B03D =
1, dong thoi cdng tic MC- E diéu khién khung nang nam & vi tri 20 feet hoac
40 feet tuy theo yéu cau boc xép Container, tuwong tng véi B13C = 1 hoac
B13D = 1. Tin hiéu tir tay diéu khién qua bo ma hoa 8 bit B120...B127
truyén toi PLC. Cac dau vao PLC thu nhan tin hiéu tir bo6 ma hoé bat dau diéu
khién dong céac cong tac to cap ngudn cho hé théng, tin hiéu twong ung la
B01D, BO1E... BO9C = 1 b4o hiéu da cip ngudn cho hé théng phu nhu
phanh, co cAu chéng nghiéng, quat lam mat... dong thoi cac tin hiéu tir cac
cam bién hanh trinh, céc role kiém tra trang thai hoat dong cua cac bién tan,
cac cam bién kiém tra do dai khung nang truyén vé ma khéng co su ¢b gi thi
cong tac to 1M, 2M, 24M = 1 cap nguon cho bién tan hoat dong. PLC xac
dinh tin hiéu tur tay diéu khién dé diéu khién bo bién tan twong tng véi tan
sb va dién ap dat. PLC diéu khién cap ngudn cho cong tic to 8MA, tiép diém
8MA & mach diéu khién dong cap ngudn cho2 cong tac to chinh HM1, HM2
cac bo tiép diém HM1, HM2 & mach 7MA mé ra cit dién GM1, GM2 dam
bao chéc chin chi c6 co cau nang ha 1am viéc. Bang thoi ngudn dugc cip qua
6M1, 6M3 lam cho céc bo tiép diém 6M1, 6M3, HM1, HM2 bén mach
dong luc dong lai cap ngudn cho dong co truyén dong chinh Iic nay toan bo

hé théng di vao hoat dong.

Viéc gia toc cho co cau nang ciing duoc thyc hién tai tay diéu
khién trén cabin diéu khién chinh. Khi dua tay diéu khién 1&n toc do cao

hon, bé ma hod 8 bit xac dinh téc do dit, ma hod truyén tin hiéu téi bo
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PLC, PLC thu nhan tin hiéu va diéu khién bo bién tan thich hop dé diéu
khién dién &p phu hop vai téc d6 dat. Khi nang — ha d¢én gan cudi hanh
trinh thi cac bo tiép diém 31.2; 34.1 = 0 lamcho HSD = 0,HSL = 0
twong tng véi B099 = 0, BO15 = 0, PLC thu nhan tin hiéu nay mac du
tay diéu khién van xac dinh & tdc d6 cao nhung PLC diéu khién bat buoc hé

théng nang - ha cham lai dén cudi hanh trinh.

Viéc giam tdc va hdm dirng chinh xac hé théng dugc thuc hién nhd cac co cau
phanh va duoc hdm dong ning, hé théng tiéu hao nang luong ham trén dién tro

phu. Sau khi qua trinh hdm dong co lam viéc binh thuong & ché do xac lap.

3. Cac bao vé néng ha

Bdo vé qud tdi nhiét: Cho cac quat 1am mat cua dong co chéng lic
khi xay ra qua tai cac role nhiét 28 THR...31THR tac dong lam cho cac tiép
diém 28THR..31THR mo ra tin hiéu B08 = 0 PLC diéu khién ding hé
théng.

Bao vé sir qué vé dé nghiéng, dg ldc, cia cac co cau phu: Khi xay ra
cac sy cd trén thi céc tiép diém phu cua cac cau dao 21MCB..24MCB d6ng
lai =B081..B084 = 1 PLC x&c dinh trang thai diéu khién khdng cho hé thong
hoat dong tiép.

Bdo vé toc dg nang - ha chdm ¢ cudi hanh trinh: Khi téi gan cubi hanh
trinh nho cac cam bién tac dong = cac role HSD = 0, HSL = 0 =B099,

B015 = 0 diéu khién hé théng nang ha cham & gan cubi hanh trinh.

Bdo vé Bao vé vuot qua hanh trinh nang - ha: Khi nang-ha ma vuot qua
hanh trinh cho phép thi cac bd cam bién hanh trinh 34.1, 34.2 = 0 cat dién
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HUS&HLS lam cho cac tiép diém phu caa né & mach PLC mé ra, PLC diéu
khién dirng hé thdngcac sw cé bang cac nat ding khan cdp: Khi ¢6 sy ¢d xay ra
muén ding hé thng ta nhan cac nat EPBL1...EPB4

Bao vé gbéc nghiéng khi nang hg: Khi nang ha ma géc nghiéng qua 1én so
véi goc cho phép thi bo senso 35.1, 35.2 = 0 lam SKR, SKF = 0 lam cho cac
tiép diém phu SKR, SKF = 0 PLC diéu chinh d6 nghiéng cua khung nang.

Bdo vé chang ldc cho hé théng: Khi khung nang bi dao dong thi cac
dong co truyén dong chéng lac IL1...1L4 1am viéc kéo khung nang vé trang
thai can bang (khi khung nang bi dao dong vé phia phai thi hai dong co bén
trai c6 nhiém vu kéo khung nang dan vé phia trai va nguoc lai).

Bdo vé lién dong giira hai co cdu nang ha va di chuyén xe cau: Khi hai
cong tic to HM1&HM?2= 1 thi hai tiép diém HM1&HM2 ¢ mach 7MA mé ra

dam bao chic chin hai cdng tic to chinh GM1, GM2 cap ngudn cho co cau di
chuyén cau truc khdng tac dong lam cho cac tiép diem HM1&HM2 bén mach
dong luc dong lai con GM1, GM2 m¢ ra = chac chan chi c6 mot co cau nang -

ha hoat dong.

2.3. Hé truyén dong dién di chuyén xe con
2.3.1. Hé truyén dong dién di chuyén xe con caa cau gian QC
1. So' dd nguyén ly
1. Phan dong luc
TIM: Bong co truyén dong chinh P = 75kW.
TIM: Bong co truyén dong chinh
PG: May phét xung. TBIM: Phanh dién thuy luc.
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TBIM: Phanh dién thuy luc.

2. Phan diéu khién

TMC1: Tiép diém cong tic to TMC1 c4p ngudn cho TIM.

27MCCB; 31MCCB: Aptomat cé role nhiét cip ngudn cho cudén phanh
TBIM va quat TFIM.,

TB, TFAN: Tiép diém cua cong tac to cAp ngudn cho cudn phanh va quat
lam mat.

MC-C: Tay trang diéu khién bén trai 11 vi tri.

TMC1: Cudn hit cdng tic to chinh cap ngudn cho TIM.

TMC1X: Role trung gian diéu khién TMC1.

TB, TFAN: Cuon hit cia cdng tac to cip ngudn mach phanh, quat 1am mat.
TELS1, TELS2: Role trung gian béo trang thai dirng xe con cudi duong ray.
44.1, 44.2: Tiép diém thuong mé cia cac han vi.

a27MCCB, a31MCCB: Tiép diém role nhiét cia cac aptomat
27MCCB, 31MCCB. TECD: B6 ma hoa tuyét ddi 8 bit.

2. Nguyén ly hoat dong

Khi dua tay diéu khién theo chiéu tién va dén vj tri 1.

Tin hiéu vao B0740 = 1 = B046A, B0370, BO37A = 1 = role TMCX1
c6 dien = aTMC1X = 1= AMC1 = 1 = cép dién cho dong co truyén dong
chinh (v6i bién do dién ap, tan sé phd hop véi toc do dat). B0370=1 = TB =
1= ATB = 1= cudn phanh

TBIM c6 dién nha truc dong co = déng co duoc gia toc dén toc do 1.

B037A =1 = TFAN =1 = ATFAN =1 = quat TFIM hoat dong lam mat
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dong co TIM.

Khi dua tay trang diéu khién Ién cac téc do cao hon, thiét bi mad hoa 8bit
TECD cép 1 t6 hop gom 8bit téi cac dau vao B0370 + B0737. Khéi CPU xur ly
tin hiéu va cap tin hiéu diéu khién t&i bo nghich luu INV2 sao cho dién ap, tan
sb ra thich hop. Khi dua tay diéu khién tir vi tri tbc d6 cao vé vi tri téc do
thap,xay ra qué trinh ham tai sinh, dong co tra nang leong v& lugi qua cac dién
tro R1, R2, R3

3. Cac bio vé cho co cau di chuyén xe con

Bao vé ngat cudi duong ray duoc thuc hién bang cac ngit hanh trinh
44.1; 44.2. Khi cac limit switch nay tac dong = role TELS1, TELS2 cé dién
= aTELS]1 = 1 =B0048 = 1;aTELS2 = 1 =B0046 = 1= PLC Cép tin
hiéu ngat ngudn 1am viéc cua dong co. Ngoai ra, viéc tu dong giam téc gan
cubi duong ray dugc thuc hién nho thiét bi ma hoé cap tin hiéu vao bd nghich
leu INV2, cap dién ap, tan sé nap vao dong co sao cho téc do giam di khi gan
hét hanh trinh.

Bao vé dong co truyen dong.

Bao vé an toan bang phanh dia thuy luc xoay chiéu.

Bao vé qua tai bang nhiét dién tro NTC.

Bao vé qua tai cuon phanh TBR va quat lam mat TFIM: dugc thuc
hién bang role nhiét cua aptomat 25MCCB va 31MCCB. Khi xay ra qué tai
a27MCCB, a31MCCB tac dong = dau vao B035C, B0333 dao trang thai

— cap tin hiéu bao su cb va ding toan b hoat dong cia co cau.
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3.3.2. Hé truyén dong dién di chuyén xe con ciia cau truc gian RTG

Co cau di chuyén xe con c6 dong co truyén dong dugc cap
nguon tir bo bién tan INV3 FRN37VGTS - 4, dic diém caa co cau nay la
dong co truyén dong lam viéc & ché d6 ngan han lap lai. Biéu khién dong co
duoc thuc hién bang tay trang trong cabin diéu khién chinh phia bén trai, lya
chon ché d6 1am viéc bang c&c ndt nhan tai ban diéu khién. So @6 dién
nguyén lydiéu khién co cdu di chuyén xe con cau truc gian RTG duoc biéu

dién trén hinh.

1. So do nguyén ly
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Hinh 2.5a: so @6 nguyén ly diéu khién dong co di chuyén xe con cau truc RTG
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Hinh 2.5¢: so d6 nguyén 1y diéu khién dong co di chuyén xe con cau truc RTG.

1. Phdn déng luc
INV3: Bo bién tan sé 3 (FRN37VG7S-4) c6 cong suat Pdm = 37 kW;
Udm = 440 V.
IM: Pong co truyén dong chinh 1a dong co di bo rotor long soc co
Padm = 37 kKW.
PG: May phét xung.
THRS3: Nhiét dién tro.
BRT: Phanh thuy luc.
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2.3. Phan diéu khién
24M: Tiép diém cua CTT 24M cép ngudn cho phanh thuy luc.
IM: C6ng tic to cdp ngudn chinh cho b bién tan.
MC-T: Tay diéu khién 11 vj tri (bén trai 5 tién — 0 — 5 [ui).
EMX1, EMX2: Dirng khan cap.
2M: Tiép diém phu caa cong tic to cap ngudn cho bo bién tan.

3MCB: Tiép diém phu cua cau dao cip ngudn cho dong co di chuyén xe
con.

EPB3, EPB4, EPB1, EPB2: Cac nut dung khan cap.

4MCB: Tiép diém phu cua cau dao cap ngudn cho bo diéu khién bién tan.
034: Cong tac han vi cudi hanh trinh (LS).

TFS, TRS: Role trung gian caa xe con (TFS = 0 lam cho xe di cham lai ¢
cudi hanh trinh).

RST2: bit lai ché d6 1am viéc cho bo bién tan INV3.

20CR: Cong tac gidi han chiéu cao nang (tac dong thi dung hé thong).

33.1: Cam bién tir (33.1 = 0 truyén tin hiéu dirng hé théng).

7CR: role trung gian 1am viéc & ché do chay trinh tu.

TFE, TRE: Role trung gian cua xe con (TFE = 0 thi dirng hé thong).

INV1, INV2, INV3: La cac tiép diém phu kiém tra trang thai hoat dong cua

bién tan (néu = 1 thi bién tan lam viéc binh thuong, néu = 0 thi bién tan

ngung hoat dong).

3CR, 4CR, 5CR: Céc role trung gian (néu = 0 hé théng ngirng hoat dong).
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PL: Tiép diém cho phép 1am viéc trinh ty (PL = 1 cé4c co cau lam viéc theo
trinh tu nhét dinh).

2: Bao vé téc do nang dudi dinh muc.

HOS: Role trung gian bao vé téc do nang dinh murc.

32: Dung khan cép khi nang.

HELS: Role trung gian bao vé dirng khan cap khi co su ¢o.

24M: Cong tac cap nguon cho phanh xe con
2. Nguyén ly hoat dgng

Sau khi da thyuc hién day du cac thao tac cAp nguon cho toan b cau truc

va xac dinh trang thai co thé 1am viéc bang cac dén hiéu trén ban diéu khién,
néu khdng c6 su cb gi thi ngudn dién diéu khién, dong luc da dugc cap dé

cho hoat dong.

Pua tay diéu khién MC-T tién hay I0i twong tng véi chiéu dich chuyén
cua xe con = dau vao B206 hoic B207. PLC xu ly va cap tin hiéu diéu khién
bién tin PWM dé liy dién &p ra twong ung véi téc do di chuyén cua xe con,
lic nay néu khdng cb sy cd tir cac bo bién tan cac cam bién hanh trinh thi cac
tiép diém EMX1, EMX2, 3CR, 4CR, 5CR, 7CR, HOS, HELS, IM = 1 cép

ngudn cho hai cdng tic to

1M, 24M = céc tiép diém 1M, 24M bén mach dong luc dong lai cip ngudn
cho bo bién tan hoat dong (3 pha 440V) dong thoi cip ngudn cho co ciu
phanh san sang hoat dong. May phat xung PG liic nay nhan thong tin xu Iy tur

PLC phat xung tuong tng dé diéu khién bién tan cip dién cho dong co hoat
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dong. Bong thoi tiép diém phu 24M déng lai cdp ngudn cho co cdu phanh

Khi dua tay trang diéu khién 1én muc téc do cao hon thi bo ma hoa 8 bit
tiép nhan thong tin, théng tin nay qua xir Iy duoc truyén téi dau vao caa PLC
(B208..B20F). PLC xt ly cap tin hiéu ra diéu khién bo bién tan sao cho dau ra
cta bién tan co dién &p va tan sé phd hop véi tbe @6 dat. Bé tang tinh chinh
xéc, hé thdng duoc xay dung theo so dd mach kin véi may phat xung PG déng

vai trd 12 khau phan hdi téc db.

Khi giam téc tir toc do cao xubng tdc @6 thap (xay ra qua trinh ham tai
sinh), bo diéu khién PLC thu nhan thdng tin va tu dong cap tin hiéu ngat dién
cdng tac to 1M va cap dién cho cong tac to 2M dé tra nang leong vé ngudn cd
dién trg lai va cong tic to hdm 2M mat dién dong co 1am viéc binh thuong &

ché @6 xéc 1ap méi.
3. Céc bao vé cho co cau di chuyén xe con

Bdo vé qua tdi cho ddng co truyen dgng: st dung nhiét dién tré co tiép

diém nam trong bo bién tan.

Bdo vé ngat: dong co truyén dong khi bo bién tan gap su c6 hoic an

cac nut dirng khan cap.

Bao vé an toan bang co cau phanh.
Bao vé hanh trinh di chuyén xe con: bao vé ding dau va cudi dudng

ray bang cac cam bién.
Bdo vé qué tdi bang nhiét dién tro.
Bdo vé déng co truyén dong.
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2.4. Hé truyén dong dién gian
2.4.1. Hé truyén dong dién gian cau truc QC
So dd dién nguyén ly diéu khién co cdu nang ha gian cau truc gian QC

duoc biéu dién trén hinh 2.7.

Co cau di chuyén xe con va nang ha gian (cong son) cé diac diém chung
la dong co truyén dong cua hai co cdu nay duoc cip ngudn tir bo bién tan
INV2 FRN90 VG75-4. Bong co truyén dong co cau nang ha cong son 1am
viéc & ché do ngan han do viéc nang ha cdng son dugc thuc hién khi bat dau
hoac két thic qua trinh 1am hang. Boi véi dong co truyén dong cho co cau di
chuyén xe con viéc diéu chinh téc do, dao chiéu duoc thuc hién bang tay trong

diéu khién bén trai (trong cabin chinh).
1. So d0 nguyén ly

1. Phdn dong luc

DPong co truyén dong: dong co di bo rotor 1dng séc P = 55 KW, n = 1500
vg/ph.

Phanh dia thuy luc xoay chiéu: Udm = 380V, mémen phanh T = 113 kgm,
banh phanh = $450mmx20mm

Hop giam téc 3 cap, boi tron bé dau.

Khép rang cé rénh then: 244mm P.C.D.

Phanh khan cap: mémen phanh T = 18817 kgm.
Tang tréng toi quan cap: 900mm P.C.D.

O d& truc: 6 d& 1an hinh cau.

60



1

g

u nang ha gian cau truc QC

4
A

2
~

\
A

1y diéu khién co ci

A

0 nguyén

Hinh 2.7: so d

61



2. Phan diéu khién
Cong tac hanh trinh 48.2: giGi han dung phia trén.
Cong tic hanh trinh 48A.2: gi6i han ding phia trén.
Cong tac hanh trinh 48.3: vi tri ndm ngang cdng son.tic hanh trinh trang thai vao

khaop then cai, then cai nang then cai ha.

Thiét bi m4 ho&: Ding ha sau khi méc cau an khép M114A, ha cham (giam téc
khi cdng son gian nam ngang) M1148,9. Nang cham (giam téc khi céng son gan
thiang diing) M1142.3. Dirng cudi khi nang M1140,1.

Cong tac lyc ly tam: tac dong khi n = 115%ndm bao vé qué toc khi 1am viéc.
BIM: Bong co truyén dong trong toi nang ha cong son.
BTHS: Nhiét dién tro NTC.
PG: May phat xung.
BMC1: Cong tac to cap ngudn cho IBM.
BBR1,2: Phanh dia thuy lyc xoay chiéu.
BB1,2: Cong tic to cap nguon cho hai cuon phanh BBR1,2.
28, 29 MCCB: Aptomat (cd phan tu d6t ndng) cap ngudn cho hai cudn phanh).
BFIM: Quat lam mat dong co BIM cé Uam = 380V, Pdm = 0.27 kKW.
32MCCB: Aptomat cap ngudn cho quat BFIM.

BMC1X: Role trung gian cap ngudn cho cong tac to

BMC1. BELS1,2: Role cap tin hiéu dirng cudi cing khi nang ha cong son.
BOS: Role cap tin hiéu qua tdc téi nang cong son.

5BSL-B0411: Nt 4n sang bat nguon diéu khién, tai cabin phu (van hanh gian).
14BSL-B0412: Ndt an ngat nguon diéu khién.

12BSL-B0413: N0t 4n sang van hanh nang ha cong son.

12BS-B0O415: Dung nang, ha cdng son.
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48.4-B0421: Durng cudi khi nang.
48A.4-B0426: Dung cudi hanh trinh khi nang.
48.5-B0422: Durng cudi hanh trinh khi ha.
48A.4-B0427: Dung cudi hanh trinh khi ha
48.2: Dung cudi khi nang (mirc khan cap).
48A.2 Dung cubi khi ha (mirc khan cap).

11: Cong tac hec ly tam.

28 MCCB, 29 MCCB, 32 MCCB: Céc tiép diém cua role nhiét trong cac

aptomat cap dién cho cudn phanh, quat lam mét bao vé qua tai.

2. Nguyén ly hoat dong

Viéc van hanh may nang ha gian cau trucduoc thuc hién tai cabin phu. Qué
trinh nang ha dién ra tu dong véi thoi gian téi da 12 5 phat. Ngudi van hanh chi
can bam nat cip tin hiéu nang, ha gian. Co cau nang ha gian c6 ché do khoa lién
dong véi céc co cau khac, do dé chi dugc van hanh nang ha gian khi cac co cau

khac ngurng lam viéc, xe con duoc neo gitr dung noi qui dinh.

Truéc khi 18n cabin phu, ngudi van hanh budc phai thao tac cap ngudn dién cho
toan bo hé thong theo quy trinh dd néu. Tai cabin phu, nhin nat bat ngudn diéu
khién 15BSL, ngudn diéu khién dd duoc cip, dén bao “co thé lam viéc” sang. an
nat ha can gian 13BSL = B0414 = 1. Néu khong c6 su cb nao, khdi PLC xu ly
va cap ra cac tin hiéu.

B046B = 1 = role MBC1X c6 dién = déng tiép diém aBMCIX = 1 =

cdng tac to chinh

BMC1 c¢6 dién =ABMC1 = 1 cap ngudn 3 pha tir b nghich luu cho
dong co toi chinh BIM.
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B0379, B0373 = 1 = c¢bng tic to BB1, BB2 c6 dién dong cac tiép diém
chinh cép dién cho hai cuon phanh BBR1,2 nha truc dong co BIM. Bong co dugc
gia téc va quay vai chiéu kéo cép ha can gian. Cac tiép diém phu aBB1, aBMCI,
aBB2 =1 cip tin hiéu vé trang thai lam viéc cua dong co c6 phanh vao khdi PLC
qua cac dau vao B0342, B0343, BO35F = 1.

B037B = 0 = cdng tic to BFAN c6 dién = ABFAN = 1 = cap ngudn cho
quat lam mat dong co chinh hoat dong. Trén ban diéu khién, dén bao “ha gian
cau” sang. Toéc do nang gian duogc diéu chinh ty dong sao cho qué trinh gia téc,
giam tdc xay ra tron lang, khdng gay ra rung dong co khi. Thiét bi ma hod vi tri
dua vé PLC t6 hop tin hiéu 13bit vao b nghich luu, diéu ché d6 rong xung va sb
lwong Xung mé cac van ban dan sao cho dién &p, tan so ra tuan theo thuat toén toi
uu nhat dinh. Khi da ha xong gian, cac ngat hanh trinh 48.5, 48A5 tac dong =
B0422 = 1, B0427 = 1, 48A2 = 1 = role BELS1 c6 dién = tiép diém
aBELS2 = 1 = B0049 = 1.

PLC nhan tin hiéu vao, xt ly va cap tin hiéu ra B0046B, B0379, B0373,
B037B = 0. Céc role, cong tic to BMC1X, BB1, BB2, BFAN = 0 (mat dién).

BMC1X = 0= aBMC1X = 0= BCM1 = 0= ABCM1 = 0=
ngat ngudn toi hai cuon phanh BBR1, BBR2 tac dong kep chat truc dong co.
Cong son dung lai ¢ vi tri nam ngang, nhat nat 14BS cap tin hiéu khoa ban I¢é an

khaop caa cong son.

3. Céc bao vé trong hé théng

Céac bdo vé hanh trinh nang hg: dugc thuc hién nho cac ngat hanh trinh
dirng cudi nang, ha 48.4, 48.5, 48A.4, 48A.5, 48.2, 48A.2. Khi vi tri cong son da

nam ngang, hoic thang dung, cac cdng tic nay tac dong céc tin hiéu vao B0421, 2,

64



3,6, 7=1 hoic B0049, A = 1. PLC xur ly cép tin hiéu ra ngit nguén caa nhiing
cdng tac to chinh cap ngudn cho dong co, phanh co khi tac dong dung hoat dong

ctia Co CAu.
Bdo vé dong co truyén dong BIM.

Bdo vé an toan: st dung hai phanh dia thuy luc xoay chiéu BBR1,2. Hai
cudn phanh nay duoc cap dién dong thoi véi dong co va kep chat truc dong co khi

mat dién.

Bao vé qua toc (bang cong tac lwc ly tam 11): khi toc do nang ha cong
son tang dot ngot bangl15%ndm, cong tac ly thm 11 tc dong = role trung gian

BOS c¢6 dién = aBOS = 1 = B0047 = 0 = PLC cép tin hiéu ngirng hoat dong.

Bdo vé qué tdi: bang nhiét dién tré NTC thermistor mac truc tiép vao bo
nghich luu INV2.

Bdo vé qua tai cugn phanh, quat lam mat: Khi cuon phanh BBR1,2 hoac quat
BIM bi qua tai tiép diém role nhiét cia cac aptomat 28MCCB; 29MCCB;
32MCCB tac dong lam céc tin hiéu vao B0350, B0330, B0334 = 1 = PLC cap
tin hiéu nging hoat dong caa hé théng, chi cho phép hoat dong tré laisau khi khi ¢

phuc xong su cb.
3.3.3. Hé truyén déng dién gian caa can truc RTG

Cau truc dugc din dong bang hai dong co & phia chan cau truc, moi
dong co truyén dong cho 4 banh. Nguyén tic khi hoat dong nhu sau: Khi
chuyén dong sang phai thi dong co ¢ phia bén phai caa co cau 1am nhiém

vu kéo con dong co phia bén trai 1am nhiém vu day va nguoc lai. khi
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hoat dong dé quay thi hai chan chéo nhau quay déng thoi, sau khi hai

chan nay quay xong thi méi dén hai chan tiép theo. So do dién nguyén Iy

diéu khién co cau di chuyén gian cau truc RTG biéu dién trén hinh 2.8.

1. So dd nguyén ly
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Hinh 2.8a: so d6 nguyén 1y diéu khién co cau di chuyén gian cau truc RTG
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1. Phdn déng luc

Hai dong co truyén dong chinh 1a dong co khong ddng b roto 1dng soc co:
Pdm = 45 kW, toc d6 ndm= 1533/2300 vg/ph.

Hai ¢ong co bom thuy lyc dung cho hé théng lai c6 Pdgm = 5,5 KW.

Hai dong co ding cho ché do phanh ham dirng cua cau truc.

Hai bo bién tan INV1, INV2 c6 cdng suat Pdm = 75 kKW.

Cac banh xe truyén dong (8 banh).

Hai d&n quay canh bao khi hé théng 1am viéc.

INV1, INV2 FRN75VGT7S-4: Hai bo bién tan gian tiép dung dé diéu chinh dién é&p
cap cho dong co.

IM1, IM2: Hai déng co truyén dong chinh c6 Pdm = 45 kW.

PG1, PG2: Hai may phat xung dung cho bién tan.
THR1, THR2: Cac nhiét dién tro.
IM3, IM4: Hai dong co bom thuy hrc ding cho hé théng lai.
2. Phan diéu khién
1THR, 2THR: Hai role nhiét bao vé qua tai cho dong co bom thuy luc.
3M: Cong tac to chinh cap ngudn cho dong co bom thuy lyc.
5MCB: Cau dao chinh cap ngudn cho dong co bom thuy lyc.
6MCB: Cau dao chinh cdp ngudn cho co cau phanh.

AM: Cong tac to chinh cap ngudn cho co cau phanh.
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BR1, BR2: Céc dong co dung cho co cdu phanh.

1M, 2M: Hai cong tic to chinh cip ngudn cho bién tan.
4MCB: Cau dao chinh cip ngudn cho hé théng.

MC-C: Tay diéu khién 11 vj trf (bén trai-5 tién — 0 — 5 lui).
MCH: Céng tac hai vi tri chon hudng chuyén dong cho xe cau.

EMX1, EMX2: Role trung gian phuc vu cho ché do ding khan cap.
2M: Tiép diém phu cua cong tac to cap ngudn cho bo bién tan.

EPB3, EPB2: Céc nit dung khan cap dat tai cabin diéu khién.
1MA: Cong tic to chinh cap ngudn cho bang diéu khién phu.
RST1: bit lai ché do diéu khién ban dau cho co cau nang ha va di chuyén xe

3\
A

cau.

20CR: Cong tac gigi han chiéu cao nang (tac dong thi ding hé thong).
INV1, INV2, INV3: La cac tiép diém phu kiém tra trang thai hoat dong cua

bién tan

(néu = 1 biéntan 1am viéc binh thudn g, néu = 0 bién tan ngirng hoat dong).

3CR, 4CR, 5CR: céc role trung gian (néu = 0 hé théng ngirng hoat dong).

PL: Tiép diém cho phép lam viéc trinh ty (PL = 1 cac co cau theo trinh tu

nhat dinh).

7CR: Role trung gian 1am viéc & ché do chay trinh tu.

2: Bao vé toc d6 nang dudi dinh muc.

HOS: Role trung gian bao vé téc do nang dinh mic.
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32: Dung khan cap khi nang.

HELS: Role trung gian bao vé dirng khan cap khi co su cé.

24M: Cong tac to cap ngudn cho phanh xe con.

7MA, 8MA: Role trung gian cip ngudn cho cdng tic to chinh cua xe cau.

GM1, GM2: Hai cdng tic to cp ngudn chinh cho hai déng co chuyén dong
chinh cua xe cau.

HM1, HM2: Hai c6ng tic to cap ngudn chinh cho hai dong co nang ha.

6GM1, 6GM3: Hai cong tic to chinh cap ngudn cho cac nhiét dién tro.

5PL: Role tung gian dung dé béo hiéu sy cb.

GRL: Role cap ngudn cho dén quay.

GIB3: Role tin hiéu phanh.

GIB4: Role tin hiéu cua PLC dung dé diéu khién l4i tu dong.

GIBO: Role béo trang thai caa hé théng (Start/stop).

0,90: Role tin hiéu xac dinh vi tri xe cau.

43.1....43.4: Cac cam bién bao vé hanh trinh xe cau khi va cham cac chudng ngai
vat.

GES: Role trung gian (GES =1 khi 43.1...43.4 = 1).

40.1...40.4; 41.1 ...41.4: c4c cam bién béo hiéu khi cac 16p da duoc chdt khoa

an toan.

SLK, SUK: Cac role trung gian bao trang thai khoa.
42.1..42.8: Cac cam bién xéac dinh huéng chuyén dong cua xe cau.

S01, S901: Céc role trung gian xac dinh huéng di chuyén cua xe cau.
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2. Nguyén ly hoat dong

Dé dua hé thong vao hoat dong, ta khoi dong dong co Diezel lai may phét
cap dién cho toan bo hé thdng. Sau d6 ddng cac cau dao dau ngudn tryc tiép 1a
4MCB. Khi ngudn dong luc, ngudn diéu khién da duoc cap ta bt dau tién hanh

qué trinh diéu khién.

Bat cong tic MC-H sang vi tri 00 hoac 900 tuy theo yéu cau di
chuyén twong ung véi tin hiéu B131 = 1 hoic B132 = 1 Iic nay PLC xu ly
va théng qua cac role trung gian S01, S901 dé kiém tra va diéu khién hudng
di chuyén cua xe cau tring véi huéng dat san caa cong tac MC-H (tin hiéu
B0040 =1 hoac B0041 = 1).

Lac ndy ta dua tay trang diéu khién MC-C sang phai hoic sang trai tuong
rng véi chiéu can dich chuyén cua xe cau = B138 = 1 hoic B139 = 1. Tin
hiéu dugc truyén téi bo ma hoa 8 bit B121..B128, bo ma hoa nay ma hod tin
hiéu dat sau do6 truyén tin hiéu da duoc xu 1y téi bo PLC. PLC bat dau kiém
tra, diéu khién déng ngudn cap cho céc cong tic to, role, néu cac bién tan
trong trang thai binh thuong, cac cong tac hanh trinh c6 tin hiéu dua veé
trong trang thai hoat dong binh thuong, lic nay EMX1, EMX2, 3CR,
2CR, 5CR, 7CR, 1MA, 20CR, HOS, HELS = 1 cip ngudn cho cdng tic to
1M, ltc nay tiép diém phu 1M = 1 déng nguon cung cap cho bién tan dé tao
ra dién 4p va tan sb ra phl hop véi toc @6 dit. Sau d6 PLC diéu khién cép
nguon cho cong tac to 7MA, tiép diém phu 7MA(28-3D) = 1 cap nguon cho
hai cong tic to chinh GM1 & GM2, tiép diém GM1 & mach 8MA mo ra
lam cho HM1, HM2 = 0 dam bao chic chan chi c6 duy nhat co ciu di
chuyén cau truc 1am viéc. Khi d6 céc bo tiépdiém GM1, GM2 & mach dong

luc d6ng lai két hop véi dién ap diéu khién tir bo bién tan 1am cho dong co
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hoat dong véi toc do tuong wng Véi vi tri hién thoi cua tay trang diéu
khién hé théng ban dau di chuyén. Luc nay PLC cép tin hiéu diéu khién hé
thong dén quay hoat dong.

Qua trinh gia toc dugc thuc hién nhu sau: khi dua tay trang diéu khién MC-C
I&n tc d6 cao hon thi bd ma hoa 8bit thu nhan tin hiéu tir tay diéu khién, sau khi
ma hoa tin hiéu nay dugc dua téi dau vao B12F.. B128 caa bo PLC, lic nay PLC
xur Iy truyén tin hiéu téi cac bo phat xung tao ra céc tin hiéu thich hop dé diéu chinh

dién ap, tan sb ra phu hop véi téc do dit.

Viéc thay doi toc do tir cao xudng thap va dung chinh xac xay ra qua trinh

ham tai sinh. Hé thong tu tra nang leong vé ngudn qua cac dién tro.

3. Céc bao vé trong hé thong
Bao vé qua tai cho dong co bom thuy luc: khi cac dong co bom thuy luc bi
qua tai thi cac role nhiét 1TTHR&2THR tac dong lam cho cac tiép diém
1THR&2THR & mach diéu khién md ra = B0OOD= 0 PLC ra quyét dinh dirng hé
théng.

Bao vé su ¢ cua hé thong bang cac nat ding khan cap EPB1...EPB4 dit tai
ban phim bén phai, dong co,cabin diéu khién.

Bao vé sy hoat dong binh thuong cua bién tin bang céac tiép diém
INV1..INV3.

Bao vé sy tranh va cham cua cau truc khi di chuyén vao cac chudng ngai vat:
Khi cau truc dang di chuyén ma bi va cham vao céc chuéng ngai vat xung quanh
thi cac cam bién 43.1...43.4 = 0 cat dién GES lam cho tiép diém dong lai = BO2F
= 0, PLC nhan tin hiéu va diéu khién dirng hé thong.
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Bao vé chdng su x& dich cua béanh I16p khi dang 1am viéc: khi dang 1am viéc
ma céc banh 16p bi xé dich khoi vi tri, cdc cam bién 40.1..40.4; 41.1...41.4 = 1
lam cho SLK = 0. SUK = 1 = B02B = 0,B02C = 1 PLC diéu khién dung
hé théng hoac khi cau truc di chuyén téi vi tri 1am viéc ma cac chdt khod tac

dong thi SLK = 0, SUK = 1 = PLC ra lénh chua cho c4c co cdu khéc hoat dong

Bao vé hudng chuyén dong caa cau truc: Gia thiét cong tic MC-H dang &
vi tri “90 ” ma Xe cAu vin & vi tri “0” thi lGc d6 cac cam bién 42.1...42.4;
425...42.8 = 1lamcho B02D = 0, BO2E = 1 = PLC diéu khién chua cho cac

co cau khac lam viéc.

Bao vé lién dong gitra hai co cau nang ha va di chuyén xe cau: khi hai cong
tic to GM1&GM2 = 1 thi hai tiép diém GM1&GM2 & mach 8MA mé ra dam
bao chic chan hai cdng tic to chinh HM1, HM2 cip ngudn cho co cdu nang ha
khong tac dong lam cho cac tiép diem GM1&GM2 bén mach dong luc dong lai con

HM1, HM2 mé ra = Chic chan chi ¢ mot co cau di chuyén hoat dong.

3.5. Panh gia thiét ké truyén dong dién

Sau khi phan tich cac truyén dong dién cho cac co cau nang ha hang, di chuyén
xe con, di chuyén gian hay hé thdng cip ngudn cho hai cau truc RTG va QC.Em thay

cac thiét ké cua Nhat Ban da dap tmg duoc nhiing yéu cau sau.
1. Pd dam bdo dwot téc dé nang vdn chuyén dinh mirc.

Téc do van chuyén tdi wu ciia hang héa 1a diéu Kién trude tién dé nang cao ning suat
bdc xép hang hoa, dua lai hiéu qua kinh té ki thuat tét nhat. Vi toc do nang ha thiét

ké qua Ion s& doi hoi kicchs thudc, trong lugng cua cac bo truyén co khi 1on, diéu
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nay dan dén gi4 thanh ché tao cao.

Mt khéc téc d6 nang ha téi wu ¢am bao cho hé théng diéu khién chuyén dong cua co
cau thoa man céac yéu cau vé thoi gian dao chiéu, thoi gian hdm, 1am viéc lién tuc
trong ché do qua do.(hé théng lién tuc dao chiéu theo chu ky bdc xép), gia téc va do

giat thoa mén theo yéu cau.
2. CO6khd néng thay déi toc dé trong pham vi réng.

Pham vi diéu chinh tc d6 cua cac co céu diéu khién chuyén dong 1am nang cao
nang suat boc xép dong thoi thoa man yéu cau cong nghé bdc xép véi nhiéu ching
loai hang héa khac nhau. Nghia la khi nang va ha moc khong hay tai trong nhe voi
tdc d6 cao, con khi co yéu cau khai thac phai c6 toc do thap va 6n dinh hang hoa vao

vi tri yéu cau.

+ Khi khéng tai: 80 m/ phut.

+ Khi tai trong 36,5 tin: 40 m/ phdt.

Téc do di chuyén xe con: 100 m / pht.

Téc d6 di chuyén cau truc: 30 m/ phut.
3. CO6 kha nang rit ngan thoi gian qud ds.
Céac co cau diéu khién chuyén dong trén 1am viéc ¢ ché d6 ngin han lip lai, thuong
hé sb dong dién twong d6i € % = 40% vi vay thoi gian qua d6 chiém hau hét thoi gian
cong tac. Do d6 rat ngan thoi gian qua do 1am nang cao ning suat. Thoi gian qua do
trong cac ché do cong tac 1a thoi gian khoi dong va thoi gian hdm trong qué trinh

tang toc va giam toc.

Céac dong co dugc chon trong thiét ké déu c6 mémen khoi dong 16n, dung dong co
dién c6 toc do khong cao (1000+1500vg/ph).
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4. DBam bado an toan hang hoa.

Pam bao an toan hang héa, cho thié bi va bao dam an toan cho céng nhan bbc xép 1a

y&u cau cao nhat trong cong tac khai thac, van hanh can truc — cau truc .
Trong thiét ké cac hé sb du trir duoc nha thiét ké lua chon rat hop Iy.

Cac hé thong truyén dong dugc diéu khién giam sat, bao vé tu dong cac hé thong
diéu khién chuyén dong cua can truc. Cac hé thong c6 cac bao vé nhu : Bao vé mac
cham dinh, bao vé tring cép cho co ciu nang ha hang, bao vé co cau di chuyén.
Ngoai ra con cd cac hé thong do luong va qua tai trong nang ha hang va nang ha

gian.

Hé théng diéu khién c6 day di cac bao vé sy ¢b, bao vé “khong”, bao vé ngan mach,

bao vé qua nhiét cho cac dong co thuc hién va bao vé ding khan cap.
Cac loai phanh hdm cho cac hheej théng 1am viéc déu cé tinh bén viing cao.

C6 hé thdng giam sat diéu khién chyén dong cua cau truc,cac hé thong bao vé tu

dong bao vé cho chuyén dong cia cau truc.

Hé thdng diéu khién c6 day du cac bao vé sy ¢b ,bao vé “khong”, bao vé ngan
mach, bao vé qua tai nhiét cho cac dong co thuc hién va bao vé dirng khan cap.
Cac loai phanh hdm trong hé thong déu c6 tinh bén viing cao.

5. Diéu khién tién lgi va don gian.

Thiét ké cabin diéu khién ciing véi cac thiét bi diéu khién duoc bd tri thuan tién
thdng nhat gitip nguoi diéu khién tién loi va don gian.Pong thoi nguoi diéu khién co

thé str dung cac 1énh khan cip mot cach thuan tién va dé dang.
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6. On dinh nhiét, co, dién va Tinh kinh té va ky thudt cao.
Cac cau truc duoc thiét ké vai cac thiét bi dién, két cau co khi thich hop voi diéu
kién 1am viéc. Thiét bi chic chan, két ciu don gian, trong luong va kich thuéc

nho, gia thanh ha. Chi phi bao quan va chi phi ning lugng (kw/tan) hop Iy.

CHUONG 3. PHAN TICH VE PIEU KHIEN GIAM SAT CUA HQ CAN
TRUC CAU TRUC QC VARTG

3.1. Cau tric diéu khién dung PLC ciia cau truc RTG

3.1.1. Thiét bj PLC va tin hiéu 1/O trong hé thong diéu khién cau truc gian
RTG
3.1.2. Thiét bi PLC
Bo diéu khién 16gic kha trinh sir dung trong hé théng mang tén MICREX-
F do cong ty dién tir FUJI - Nhat Ban ché tao. Do trong cau truc s6 lugng tin hiéu
dau vao (thu thap tir cac cam bién, ngat cudi hanh trinh, tay diéu khién...) va sb
lugng tin hiéu dau ra (cap dién cho cac role, contactor ...) la rat I6n, hé théng st
dung mot mang PLC cuc b gdm cac modul vao ra, xir Iy tin hiéu theo so db cau
trdc sau:
Chuc nang cac khéi trong so d6 ciu tric
70S : Khéi xt Iy trung tam.
RMn: Céc modul ghép néi (n =1,2,3,5,6,7,8). INV1, 2, 3:
B biéntansd 1, 2, 3.

Man hinh chi thi: Bao trang thai hoat dong cua cau truc.
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Khoi
nguon

705 DI DI Do . RMn DI DI DO

MIan hinh
hién thi v | e 3

Hinh 3.1: Cdu triic magng PLC cdu truc gian RTG.

Khéi xtr Iy trung tam 70S c6 dia chi ADD = 0 bao gom :

+ 3 modul tin hiéu vao (24V DC, mbi modul c6 32 dau vao SH.72, 73, 74, 75,
76)

+ Mot modul tin hiéu ra transistor bao gom 16 dau (SH.76).

+ Mot modul tin hiéu ra role 16 dau (SH.79)

+ Hai khéi bién doi tin hiéu A/D (4 tin hiéu / modul) SH.80, 81

+ Mot modul I/F
Khéi PLC thanh phan RM1, dia chi ADD = 40 bao gom:

+ 6 Modul (x 16 tin hiéu) tin hiéu vao sé (dién &p 220V) SH.96 + 101
+ Hai modul (x 16 dau) tin hiéu ra kiéu tiép diém (dién ap 220V AC, Idm = 0,5A)
Khébi R2 bao gdm 7 modul (x 16 dau) tin hiéu ra kiéu tiép diém (U = 220V, | =
0,5A) SH.93, 94 Khdi MR5 (dia chi CH 76 ) bao gom:
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+ 3 modul (x 16 dau) tin hiéu vao sé (U = 220V AC) SH.138, 141, 142

+ 3 modul (x 16 dau) tin hiéu ra kiéu role (SH.147, 148)

+ 1 modul (x 16 dau ) tin hiéu ra kiéu transistor (SH>149) U = 24V,

| = 0,5A
Khbi RM6 (dia chi CH70) thu thap tin hiéu tir ban diéu khién bén phai nguoi van
hanh bao gom:

+ 2 modul (x 16 dau ) tin hiéu vao B0700 + BO7F; B0710 + BO71F. Khéi RM7
(dia chi CH72) thu thap tin hiéu tir ban diéu khién bén trai bao gom:

~+2modul (x 16 dau ) tin higu vao; U = 24V DC ‘
Khoi RM8 dia chi CH 74) thu thap tin hiéu tr ban diéu khién bén trai bao gom:

+ 2 modul (x 16 dau ) tin hiéu vao sé ; U = 24V DC
Ngoai ra viéc lién lac gitta CPU ciia PLC va man hinh hién thi, b4o I5i 1am viéc
va 2 bo nghich lvu INV1, INV2 duogc thuc hién thong qua duong cap quang va
qua khéi giao dién T - LINK. Toan bo quy trinh cdng nghé, chuong trinh hoat
dong cua cau truc da duoc lap trinh va cai dat. Tuy nhién, nguoi st dung co thé
kiém tra, thay doi thong s6 bang cach ghép ndi véi may tinh xach tay (LAPTOP)
véi CPU ctia PLC qua giao dién cé sin RS232.

4. Danh sach cac tin hiéu vao ra co ban
Do s6 luong tin hiéu s6 vao ra rat 16n, do dé ta chi xét nhitng tin hiéu

chinh, co ban trong hoat dong cua cau truc. Danh séch cu thé dugc trinh bay trong

bang.
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Hinh 3.2. mach dau vao bang dic¢u khién (SH 20)
RC1 AC 100V
EMX1 (O|H05 O|I—]:EJ_SO|HCSE|HSL|QTFS o| Z|6LICBE)J|9CR;)|1GCR (:,| iR §|4CR §|ECR
(16-1D) (16-3D) | (16-4D) [(164D) | (16-5D)| (16-5D)|(17A-1D) (17A-1D}(16-5D) | (16-5D) sy | (15230 | 25209
o
ol EMDT2
(16-2D)
BO10 B012 | B013 |B014 |BOI1S |Bols |B017 |Bols |Bole |BolA ‘|soip  |BmE  |BOIF
1 32 3 ry 5 7 8 9 10 11 1z 13 i 15 16
[@ 32PTS DC INPUT UNIT
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Hinh 3.3. mach dau vao bang diéu khién (SH 21)
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Hinh 3.4. mach dau vao bang dic¢u khién (SH 22)
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Hinh 3.4. mach dau vao bang diéu khién (SH28)
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3 1/0
bac trung Mic | Vitri | Loai
sicn 40| ban v h_t[n Y nghia Hoat dong
bia chi efap) ban ve el

I Tiép Béo dong ngudn cong tic to| Khi tiép diém

B00O 24DC | 20 .2 chinh IM=1
dieém

I Piéu khién ngudn bién tin | Khi tiép diém
B001 nt 20 2M =1

| Tiép Tin hiéu (T.H) déng Khi tiép diém
B002 nt 20 diém nguon dong co bom 3M=1

I T.H cap nguon cho co | Khi tiep diém
B003 nt 20 nt cau phanh xe cau AM =1

I T.H cép ngudn cho dong co | Khi tiép diém
B004 nt 20 nt nang-ha HM1 =1

I T.H cip ngudn cho dong co | Khi tiép diém
B005 nt 20 nt cau GM1=1

I T.H qué tai cho dong co lai|Role 3STHR =1
B006 nt 20

I T.H db6ng ngudn co cau phu
B0O7 nt 20

I Tiép T.h cap nguon chinh cho xe
B008 nt 20 diém con
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bac Mtc | Vi | Loali
trung /0 dién | tri tin
Dia chi P oan hisy Y nghia Hoat dong
Ve
B013 | |24DC| 21 | Cam T.H dung khan Tac dong khi
bién cap khi nang qua HELS = 0
cao
B014 I nt 21 | NT T.H dung khi Tac dong khi
nang toi cuoi HUS = 0
hanh trinh
B015 I nt 21 | NT T.H ha cham & cudi | Tac dong khi
hanh trinh HSL =0
B016 I nt 21 Xe con di chuyén Téc dong khi
cham cgéi H.T TFS=0
tien
B017 I nt 21 Xe con di chuyén Téc dong khi
cham cudi H.T Iui TRS=0
BO01D I nt 21 ) Tac dong khi cuon
T.H su co INV1 3CR=0
BO1E I nt 21 . Tac dong khi cuon
T.H Su CO INV2 ACR=0
BO1F I nt 21 . Tac dong khi cudn
THsucoINV3 | 5CR=0
B020 I nt 22 | Tiép T.H khod lién Bat cong tac
didm dong cIlo co cau xoay
nang
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bac trung Mu | Vitri| Loai .
ban nghia
bia chi dien |vé | hieu
An
B021 | | 24D | 22 |Tiép T.H khoa lién dong cho xe | Bat cong tac
C diem con Xoay
B022 I nt 22 NT T.H khoa lién dong cho xe | Bat cong tac
cau xoay
B023 | nt | 22 T.H chi bao su ¢b Bat cong tac
xoay
B024 I nt 22 T.H chi b&o thoi gian hoat Bat cong tac
dong xoay
B026 I nt | 22 Dt lai ché @6 1am viéc | Khi nhan nat
12PB
B02B I nt | 22 |Cam T.H ¢4 khoa chét an Truyén T.H vé
bien toan cho khi
béanh SLK =
B02C I nt | 22 NT T.H chua khoa chét an Truyén T.H vé
toan khi
cho banh SUK =
BO2D | nt | 22 NT T.H xéc dinh vi tri banh 16p
&0
BO2E | nt | 22 NT T.H xéac dinh vi tri banh 16p ¢

900
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bac trung Muac | Vitri| Loal
1/0 tin . .
Pia chi dign | ban vé . Y nghia Hoat dong
ap hiéu
BOSF | | 24DC| 31 |Tiép Cap ngudn cho N
diém quat 1am mat Khlzcl?\';lg_tic to
dong co nang a
BO8E I nt 31 ?Iﬁlijéﬁhle?]fiong CO | khi cong tic to
ghieng p 22MF = 1
BO8D I nt 31 ?lﬁlijéﬁhlfr?’a ictong CO | hi cong tic to
ghieng 22MR = 1
B08C | | nt | 31 |Tiép T.H Bom dau boi o
diém tron hoat dong Khi cong tac to
23M =1
B0O8SB | | nt 31 T.H cip nguon cho | Khi cong tac to
co cau phanh 24M =1
BOSA | nt 31 T.H cap nguon .
cho phanh co Khlzcg?\zg_tic to
cau nang B
B089 | | nt 31 T.H cdp nguon cho | Khi cong tic to
phanh Xe con 26M =1
B080 I nt 31 .H qua tai nhiét quat
chong lac
BO9F | | nt | 32 T.H diéu khién

quat lam mat
dong co nang

Kkhi déng cau
dao 21MCB
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Pic trung | 1/0 | Mac | Vi | Loai Y nghia Hoat dong
L dign | tri | tin
bia chi ap ban | hiéu
vé
BO9E || |24DC |32 Tin hiéu diéu khién | Khi déng cau
phanh xe con dao 24MCB
B09B || nt 32 Durng xe con quéi hanh | Cuon TFE=0
trinh tién
B0O9A |1 nt 32 Durng xe con cudi hanh | Cuén TRE=0
trinh lui
B099 |1 |nt 32 Ha cham dan & gan cudi | Tac dong khi
hanh trinh HSD=0
BO98 |I |nt 32 Dung & cudi hanh trinh | Tac dong khi
ha HLS=0
B097 |1 nt 32 Dung khi nghiéng phai | Tac dong khi
qua murc SKR=0
B096 |1 nt 32 Dung khi nghiéng trai | Tac dong khi
qua murc SKF=0
B095 |1 |nt 32 T.H diéu khién khung
nang 40feet
B111 || |nt 32A T.H diéu khién khung

nang 20feet
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bic trung

Muc

Vi

tri | Loai v
1/0| dién tin N Hoat dong
— .| ban | hieu nghia
bia chi ap Ve
Cong tic to chinh Khi cong tic
B0030 | O 24DC| 28 dong nguon bang to
dién phu IMA=1
S Khi cong tac
B0031 | O ' nt |28 T.H dieu khlf:n dao pha to
nguon IM = 1
T.H cap nguérl Khi cang tac
B0032 | O nt |28 dong co bom thuy to
lyc 3M =1
T.H cap nguon cho Khi cong tac
B0033 O |nt |28 phanh xe cau to
IM=1
T.H Dung khan cap U
L Z Khi cbng tac to
B0034 | O | nt |28 khi c0 su co nang 20CR = 0
T.H chuyen doi hoat Khi cong thc
B0036 O | nt 28 dong cua cau truc to
MA=1
T.H cép ngudn chiéu
B0038 O | nt |28 sing
B0039 O | nt 28 ngu()n thiét bl lam to
mat 10M=0
T.H diéu khién cap i g
nguon thiét bj 1am | cong tac
BOO3A | O 'nt |28 g ct by 5 11M = 0

mat
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, Vi | Loai
bac trung MIAIC tri | tin . - A
Dia chi I/0 d;e_:n ban | hiéu Y nghia Hoat dong
P Ve
Can thiép dicu
B0047 O | 24DC | 29 khién hudng bang
tay
Diéu khién banh 1ai | Bing tay
BOO48 | O | nt | 29 quay V& vi tri 90° | diéu khién
B0049 0 nt 29 Tin hiéu diéeu Ifhlen
phanh xe cau
Tu dong diéu khién
BOO4A 1 O nt | 29 huéng bang PLC
BOOAD | O | nt | 29 Tin hieu dén quay
hoat dong
Tin hiéu cap nguon L
BIOF | 0| nt | 33 cho quat lam mat | KNt €ong tac
o n to 21M=1
dong co nang
Tin hiéu cap nguon | Kkhi cong
B10E O nt 33 cho dong co chong tac to
nghiéng phai 22MF=1
Tin hiéu cap ngudn .
N % Khi cong tac
B10D O nt 33 cho dor}g co c%l_ong t0 22MR=1
nghiéng trai
Tin hiéu cap nguon o
A Khi cbng tac
B10C O nt 33 cho dong co bom to 23M=1

dau boi tron
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_ I/O | Muc | Vitri| Loai Y nghia Hoat dong
Dac trung n , -
. , dién | ban |tin
bia chi . ~ o
ap vé | hiéu
O | 24DC| 28 Tin higu chuyén doi | Khi cong
B003C hoat @dong cua co cau tac to
nang 8MA=1
@) nt 28 Tin hiéu chi bao bang
BOO3E dién phu da dugc cap
nguon
BOO3E O nt 28 Tinns hl@UAChl bao su
co
O nt 29 Tin hiéu xac dinh
BO040 banh 18p & vi tri 0°
O nt 29 Tin hiéu xac dinh
B0041 banh 16p & vi tri 90°
O nt 29 Tin hiéu bao banh lai
B0042 da duoc khoa
O nt 29 Tin hiéu bao banh lai
B0043 chua duoc khoa
O| nt 29 Dit lai ché do hoat
B0044 dong cho bién tan
INV 1,2
O| nt | 29 it lai ché d hoat
B0045 dong cho biéen tan

INV3
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Dac trung Muc Vi tri Loai
' tin A
o v ~ Hoat dong
piachi | V/O| dién ban v | .. Y nghia
ap hiéu
T.H cap ngudn cho | Khi cong tic to
B10B o) 24DC| 33 quat Ie(l:rr?érr?gtlgcong co 27M co dién
T.H diéu khién cap ’
nguon cho phanh Khi cdng tac to
B10A © nt 33 co Cau nang 25M c6 dién
T.H diéu khién cap
nguon cho phanh Khi cbng tic to
B109 O nt 33 Xe con 26M c0 dién
Dén béo banh 16p da
B14F O nt 37 khoa
Peén bao banh 16p chua
B14E @ nt 37 khoa
Pén bao dong co
BI4D | O | nt | 37 bom thé‘gn'gfc hoat
Dén bao da bat nguon
B149 0 nt 37 diéu khién
DBén b4o bom dau boi
B147 0 nt 37 tron da hoat dong
Pén béo cau truc dan
B142 | o | nt | 37 e aang

hoat dong.
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3.2. Chitc niing cua cac khdi trong so' d6 cu tric mang PLC
3.2.1. So dd chirc ning
So d6 cau tric mang PLC cua ho cau truc QC dugc biéu dién trén hinh 3.2
Vi cac phan ti chinh nhu sau:
70S (processor unit): Khéi xt ly trung tam, cé dia chi ADD = 0. Khéi nay gom
co:
- 3 modul tin hiéu vao 24 V DC, trong do:
+ modul 1: c6 32 dau vao so, dia chi WB000 ~ WB001, dugc biéu dién trén
hinh SH 72, 73.
+ modul 2: c6 32 dau vao sd, dia chi WB002 ~ WB003, duoc hiéu dién trén
hinh SH 74, 75
+ modul 3: ¢6 16 dau vao sb, dia chi WB004 duoc biéu dién trén hinh SH76.
- 2 modul tin hiéu ra, trong do:
+ 1 modul tin hiéu ra kiéu transistor c6 16 tin hiéu (0,5 A/ 1 PT), dia chi
WBO005, dugc biéu dién trén hinh SH78.
+ 1 modul tin hiéu ra role co 16 tin hiéu (2 A/ 1PT), dia chi WB0O06,
duoc biéu dién trén hinh SH79
- 2 modul bién déi tin hiéu tuong tu / s6 (A / D), mdi modul c6 4 tin higu
(x 10 V), dia chi WB007 ~ WB014 duogc biéu dién trén hinh SH80, 81.
-1 modul I / F, dia chi WB015 ~ WB022, duoc biéu dién trén hinh SH66.
RM1: Khéi PLC thanh phan c6 dia chi ADD = 40, bao gom 8 modul
- 6 modul tin hiéu vao 220VAC, mdi modul c6 16 dau vao sb, duogc biéu dién trén
cac hinh SH96, 97, 98, 99, 100, 101.
- 2 modul tin hiéu ra 220VAC, mdi modul c6 16 dau ra dang tiép diém
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RM2: Khéi PLC thanh phan, dia chi ADD = 30, bao gdm 9 modul:
- 7 modul tin hiéu vao 220 VAC, mdi modul c6 16 dau vao s6 dugc biéu dién trén
cac hinh SH87, 88, 89, 90, 91, 92, 92A.

- 2 modul tin hiéu ra dang tiép diém, mdi modul c6 16 tin hiéu ra
(0,5 A/ 1 PT).dugc biéu dién trén cic hinh SH93 va SH94.
RMS5: Khbi PLC thanh phan, dia chi ADD = 76 bao gém 6 modul:
- 3 modul dau vao 220 VAC, mbi modul cé 16 tin hiéu vao sé ( dia chi WB076 ~
WBO078 ) duoc biéu dién trén cac hinh SH138, 141 va 142.

- 3 modul tin hiéu ra, trong do:

+ 2 modul tin hiéu ra role, mdi modul c6 16 tin hiéu ra (2A / 1 PT), dija chi

WB079 ~ WBO080, duoc biéu dién trén cac hinh SH147, 148.

+ 1 modul tin hiéu ra transistor cd 16 tin hiéu ra (0,5 A/ 1 PT), dugc biéu
dién trén hinh SH149. RM6: Khéi PLC thanh phan, dia chi CH = 70, 1am nhiém
vu thu thap tin hiéu tir ban diéu khién bén phai cia nguoi van hanh, bao gom 2
modul tin hiéu vao s6 WB072 va WB073.

RM7, RM8: Khéi PLC thanh phan, dia chi CH = 72(RM7) vaCH = 74

(RMB8), 1am nhiém vu thu thap thong tin tir ban diéu khién bén trai cua ngudi van
hanh, mdi khéi bao gom 2 modul tin hiéu vao 24 VDC, mdi modul lai bao gom 16
tin hiéu.

RM4 (graphic monitor display): man hinh hién thi béo trang thai hoat dong cua
can truc, c6 dia chi ADD= 98.

INV1: bo bién tan s6 1, dia chi WB100 ~ WB117, duoc biéu

dién trén hinh SH18. INV2: B6 bién tan s6 2, dia chi WB140 ~

WB157, duoc biéu dién trén hinh SH26.
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Piachi | /o | JMuC | Vit | Loaltin Y nghia Hoat dong
dién ap | ban v€ | hiéu ‘ ,
Dit liéu dong bo toc
B00O | | 24VDC | SH72 d6 toi chinh bi 13i
Dir liéu dong bo toc
B001 nt nt nt d6 toi chinh binh
thufyng ,
. Dir liéu dong bo toc
STt | ot | ot 6 toi chinh 13 bit, 0
bit phat hién vi tri
80010 | nt ot 29 Toc do di c.hu:yén xe
__con bi loi 7
Toc do di chuyén xe
BOO1L | nt nt nt con binh thuong
BOO12 + | ot ot Dit liéu dong bo xe
BOO1F con 13 hit, 0 bit
B0020 | nt | nt | 74 Dit liéu dong bo toc.
dd nang ha gian bi 1oi
Dit liéu dong bo téc
B0021 | nt nt nt d6 nang ha gian binh
thu"émg ,
. Dit liéu dong bo toc
Bé)ggzzp nt nt nt d6 nang ha gian 13
bit, 0 bit
Dit lai dir liéu dong | Téc dong
B0030 | nt nt 75 bo tdc d6 nang ha khi 4n nat
hang 26CS
Dit lai dir liéu dong | Téc dong
B0031 | nt nt nt bo téc do di chuyén | khi an nit
Xe con 27CS
Pit lai dit liéu dong | Tac dong
B0032 | nt nt nt bo téc d6 nang ha khi 4n nat
gian 28CS
Nt 4n bat ngudn diéu Tac dong
B0034 | nt nt nt Khidn khi an nat
20 PB
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Nt 4n tat ngudn diéu

Tac dong

B0035 | nt nt nt Khidn khi an nGt
21 PB
Tac dong
B0036 | nt nt nt Dinh dit lai su ¢d khi 4n nat
22 PB
2 A an R Téac dén
BO037 | nt| nt | nt chuyen ehe do RIEn |- i 4n it
' 23 PB
Tac dong
’ ’ khi xoay
Cong tac chon che do cong tac
BOO39 | nt | nt | nt thay cap(toi chinh) | 25CS trén
bang diéu
khién
Tac dong
xoay cong
tac 32CS
B003C trén bang
Ché @6 van hanh quat | diéu khién
nt nt 75 thong gi6 buong may | Tac dong
(tuw dong — bang tay) |  khi xoay
B0O0 3D cong tac
33CS trén
bang diéu
khién
s A o Khi han vi
BOO3E | | |24vDC| 75 Dicu hoa buong dién | gy o
bi hong N
dong
B003E | nt ot ot Kiém tra r!guén diéu
khién
Bao dong bang 1/0 Tac dong
B0040 | nt nt 76 trong cabin diéu khi ER1 tac
khién phu dong
X A Tac dong
BOO4L | nt | nt nt C(;‘l% rl%‘éovnaﬁ?;ﬁf khi déng
: 181 MCCB
Dung khan cap (hop | Tac dong
BOO42 | nt | nt nt didu khiénnangha |  khi role




gian)

EMSZ(S]—
2D) mat
dién

B0043

24VDC

76

NGt dung khan cép
phia bo séng

Tac dong
khi role
EMS3(57-
3D) méat
dién

B0044

nt

nt

nt

NGt dirng khan cap
phia bo sdng

Tac dong
khi role
EMS4(57-
4D) mat
dién

B0045

nt

nt

nt

Dung khan cip tai
buong may

Tac dong
khi EMS5
(57-5D) méat
dién

B0046

nt

nt

nt

Qué tdc co cau nang
ha hang

Tac dong
khi role
HOS(58-1D)
mat dién

B0047

24VDC

76

Qué téc co cau nang
ha gian

Tac dong
khi role
BOS(58-2D)
mat dién

B0048

nt

nt

nt

Ngat cudi khi nang ha
(mdc cham dinh)

Tac dong
khi role
HELS(58-
3D) méat
dién

B0049

nt

nt

nt

Ngat cubi khi nang
gian

Tac dong
khi role
BELS(58-
4D) mét
dién

BOO4A

nt

nt

nt

Ngat cudi khi nang
gian

Tac dong
khi role
BELS1(E58-
5D) mat
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dién

B004B

nt

nt

nt

Ngat cudi hanh trinh
di chuyén xe con
(phia bo sdng)

Tac dong
khi role
TELS1(58-
6D) mat
dién

B004C

24VDC

76

Ngat cuoi hanh trinh
di chuyén xe con phia
bai

Tac dong
khi role
TELS2 (58-
7D) mat
dién

BOO4F

nt

nt

nt

Dung khan cap tai
buong dién

Tac dong
khi role
EMS6(57-
6D) mat
dién

B0050

nt

78

transisto

Van dién tir chét gian

Pua tin hi€u
cap ngudn
cho role R7
cap dién cho
van dién tir

B0052

nt

nt

nt

transisto

Van dién tir phanh toi
nang gian

Cap nguon
cho role R5
Ccap nguon
cho van dién
tu

B0054

nt

nt

nt

nt

Van dién tir kep ray
phia bo sdng

Cap nguon
cho role R3
cap dién cho
van dién tu

B0055

24VVDC

78

nt

Van dién tur kep ray
phia béi

Cap nguon
cho role R2
Cc4p nguon
cho van dién
tu

B0O0SD

nt

nt

nt

nt

Dat lai cam tc do toi
chinh

Cap nguon
cho role
HPS1 (72-
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1B)

nt CAap ngudn
bit lai cam toc do di cho role
BOOSE | nt nt nt chuyén xe con TPS1(73-
1B)
nt Cap nguon
Dat lai cam tc do cho role
BOOSF | nt | nt nt nang ha gian BPF1(74-
1B)
Ticp Bat tat dén
diem xanh
Chi thi bat ngudn diéu | 20PL(79-
B0060 | O |24vDC| 79 Khin 1D) chi thi
nguon diéu
khién
Tiép Bat tit dén
diem Chi thi bat ngudn cho xanh
L \ 21PL(79-
B0061 | nt nt nt co cau nang ha hang s res
T A 1D) chi thi
va di chuyén gian X 4
nguon déu
khién
nt Bat tit dén
Chi thi bat nguon cho ZZ)F(,T(%_
B0062 | nt nt nt co cau di chuyén xe )t
LA s 2D) chi thi
con va nang ha gian NP
nguon dicu
khién
nt Diéu khién
BO063 | nt | nt | nt Chi thi béo I5i den
- 23PL(79-
2D)
nt Piéu khiéen
Chi thi bao ding khan | dén do
B0064 | nt nt nt cAp 24PL (79-
3D)
Tiép o . Piéu khién
BOO65 | nt | nt nt | diém Chi thi “quat thong |~ 4 'y 4
gi6 dang chay 25PL (79-
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3D)
Tiép Diéu khién
diém Chiir thi bat quat dén xanh
BOOB6 | O |24VDC| 79 thong gi6 budng may | 30PL(79-
3D)
nt Cap dién
Piéu khén bat dén cho role
BOO6A | nt nt nt gian MLT1X(79-
5D)
nt A ls 4 Ngat dién
BOO6B | nt | nt nt bicu kh'izrr‘] tatden | o4 " ho role
g MLT1X
nt Cap dién
Diéu khién bat den cho role
B0O06C | nt nt nt dam cAu MLTLX
(79-6D)
nt A A Ly 4s Ngat dién
B0O06D | nt nt nt bieu dkg\r!r]elg gﬁt den cap cho role
MLT2X
nt Diéu khién bat dén Sﬁg f;‘f:
BOO6E | nt nt nt pha dm:: cchan cau MLT3X(79-
Y 7D)
WP pidukhiénbarden | S dien
BOOGE | O |24vDC | 79 pha du’(tyrl Cchan cau MLT3X
i (79-7D)
nt biéu khien tatden | Ngat dién
BOO6F | nt nt nt pha dudi chén cau caps cho
truc role MLT3X
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Bang cac tin hiéu vao/ ra co ban cua khéi PLC thanh phan RML1.

biac . Vi .
trung Muc tri Loal ,
Dia chi /O d}en ban t_ll:l Y nghia Hoat dong
ap ~ | hiéu
'
B0400 I 220V 96 Tiep Kéo cap theo chiéeu Xoay cong tac
AC diém nang hang 1CSIén nac hoist
B0401 Kéo cép theo chicu ha Xoay cong tac
nt nt nt nt hang 1CS xuong nac
lower
B0402 Diéu khién xe con tién |  Xoay cdng tic
nt nt nt nt , , A X
ra phia trudc 2CS lén nac Fower
B0403 bieu khiéen xe con di Xoay cOng tac
nt nt nt nt . Xk
nguoC lai 2CS vé nac reverse
B0404 bicu khién cép gian Xoay cong tac
nt nt nt nt A A . X
theo chiéu nang gian 3CS sang nac up
B0405 bieu khién cac gian Xoay cong tac
nt nt nt nt theo chiéu ha gian 3CS sang nac
down
B040C | 220 9% Tiép | Van hanh di chuyén Nhan cong tac
V AC diem gian sang phai 3PB
B040D bieu khien di chuyeén Nhan cong tac
nt nt nt nt -\ .
glan sang tral 4PB
B0411 Bat nguon diéu khién | Nhan cong tac 15
nt nt nt nt .
cabin phu BLS
B0412 Tat nguon dieu khién | Nhan cong tac 14
nt nt nt nt .
cabin phu BSL
B0413 Piéu khién nang gian | Nhan cong tac 12
nt nt nt nt tai cabin phu BSL
B0414 bicu khién ha gian Nhan cong tac 13
nt nt nt nt BSL
B0415 nt nt nt nt Dfrng van_hanh nang | Nhan cong tac 13
ha gian tai cabin phu BS
B0421, nt nt nt nt Dung cuoi khi nang Khi cac han vi
B0426 gian 48.4 va 48A.4 tac
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dong
B0422, .. | Dung cudi khi hagian |  Khi cac han vi
Boa27 | 1 | 220V | gp | TICP 48.5, 48A.5 tac
AC diém o
. __dong
B046C 0 nt 109 Tlfp biéu khién bo chinh | Cap dién cho role
diem luu S1X
BO46D | . | . | .t | pt | Nouondicukhienbo | Cap dién cho role
bién tan PWM INVX(109-6C)
BO46E nt nt nt nt Reset lai bo bientan | Cap dién cho role
PWM RST1
B0470 Chi thi bat nguon Pén do 15 BSL
nt nt nt | 110 | chinh cta co cau nang séng
ha gian
B0471 Chi thi tat nguon chinh | Dén xanh 14BSL
nt nt nt nt Cua co cau nang ha sang
gian
B0472 nt nt nt nt Chi thi néng gian Dén d;)éi;ZBSL
B0473 Chi thi ha gian beén @6 13 BSL
nt nt nt nt sang
B4760 220V Tiép | Chi thi dirng khan cap | Bén d6 17 SL sang
O 110 | ..z
AC diem

Bang cac tin hiéu vao ra co ban cua khbi PLC thanh phan RM6

Muc | Vitri | Loai
biachi | I/O | dién ban tin Y nghia Hoat dong
ap VE hiéu
B0700 24 | 131 Ma hoa tuyét doi 8 bit
+B0707 | V DC de diéu khién toc do
toi hang
BO708+ | nt | nt nt Ma hda tuyét doi 8 bit
BO7F deé diéu okhién toc do
di chuyeén gian

106




B0710 nt nt 132 Tin hiéu‘diéu khien | Tac dong dua tay
theo chiéu ha hang trang dieu khién
V€ phia trudc
LA aA 2 Tac dong dua tay
BO711 | nt | nt nt Tin hicu dieu khien = o didu khién
theo chieu nang hang $ Lz
v¢ phai sau
Di chuyén can truc | L dong khi dua
B0713 nt nt nt sa>r2 hai tay trang dicu
gp khién vé phia phai
. 2 A Tac dong dua tay
BO714 | nt | nt nt Dichuyen cantruc | o didu khién
sang trai .
sang tral
B0715 nt nt nt bieu khién di chuyén | Tac dong khi
can truc tai cabin xoay 7CS

chinh

3.3. Panh gia vé thiét ké diéu khién va giam sat

Sau khi phan tich vé thiét ké diéu khién em thay sé lugng tin hiéu dau

vao nhu thu thap tir cac cam bién, ngat cudi hanh trinh, cac tay diéu khién..

va s luong tin hiéu dau ra nhu cap cho cac role, cac ¢ong tic to 1a rat 16n 1én

hé théng da stir dung mot mang PLC cuc bo gom cac modul vao ra, xt Iy tin

hiéu theo so do cau triic nhu hinh 3.1. va hinh 3.5. Sau khi st dung cu tric

PLC trong hé thdng gilp viéc diéu khién chinh xéc, nhanh, don gian, d& dang

hon ¢6 thé diéu khién tir xa va quan sat xem hé thong dang lam viéc & ché do

nao.Khi hé thdng say ra su cb s& thé hién ngay trén man hinh hién thi gidp

nguoi diéu khién d& dang st ly thong tin kip thoi khéng 1am hong cac thiét bi

va dam bao an toan hang hoa.
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Ngoai ra viéc lién lac gitta CPU va PLC va man hinh hién thi , bao 15i
lam viéc va hai bo nghich luu INV1, INV2 dug thuc hién thong qua duong
cap va khéi giao dién T-LINK.

Hé thdng cho phép diéu khién va giam sét sy hoat dong cua cac thiét bi
thuc hién trén tirng cau truc. Pong thoi tao kha nang két ndi trén ting cau
truc, cau truc véi trung tam diéu hanh san xuét cua cang va véi thé gisi bén
ngoai.

Str dung bo diéu khién PLC d& khac phuc dugce nhugc diém nhu 1a do
truot khdng cao, cd thé gay nén luc giat trong qua trinh 1am viéc cua can
truc. Vi khic phuc duge nhuge diém trén 1am cho tinh bén viing cao va dap

g duoc yéu cau dic tinh cdng nghé nang van chuyén cao.

Piéu khién cap ngudn cho toan bo hé théng trong ché do hoat dong va
ché @6 khong hoat dong. Ngudn dién dung cho cau truc bao gém nguédn diéu
khién , nguon dong luc cung cap cho cac dong co truyén dong. Bong thoi hé
théng cap ngudn thuc hién cac bao vé can thiét cho can truc nhu : bao vé

ngan mach dong luc, bao vé khong, bao vé qua tai cac dong co truyén dong.

Hé théng ¢6 nhiéu wu diém nhu tao ra nhiéu cap téc do vi vay hé thdng
hoat dong ém, do giat nho, kha nang tu dong hda cho toan bé cau tryc ciing

nhu toan bo hé thong diéu khién khu vuc bbc xép hang hoa.
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