BAO CAO TOM TAT PE TAI NGHIEN CUU KHOA HQOC VA CONG NGHE
CAP BQ GIAO THONG VAN TAI

Chuong 1. Panh gia tong quat vé thiét bi déng dwong trén Puong sat
1. Nghién civu tong quan vé tinh hinh siv dung thiét bi dong dwong trén dwong sdt thé
8ioi;

Thiét bi dong dudng khu gian trén thé gii dd va dang c6 nhitng bude phat trién vuot
bac vé cong nghé cu thé nhu:

- Péi voi Puong sit Trung Qudc. Tir nhitng nam 1950 thiét bi dong dudng nira tu
dong da duogc dua vao su dung voi cac loai hinh 64Y (thiét bi dong dudng ntra tu dong cod
xin duong trudc) va loai hinh 64D. Pén nhitng nim 1960 thiét bi dong duong ty dong chia
khu gian thanh nhiéu phan khu dé chay tau ké tiép ciing di duoc lip dit sir dung. Pén nay,
cung voi viée sir dung rong rai hé théng tu dong diéu khién tdc dd doan tau va hé théng tap
trung diéu do chay tau. Tin hiéu ciia Puong sit Trung Qubc dang budc sang mot giai doan
moi voi nhitng thay d6i hé thong dong dudng khu gian chuyén tir phuong thirc phan khu
dong dudng cb dinh sang phuong thirc phan khu dong duong ntra di dong hoic di dong.

- P6i voi duong sat Nhat Ban: Dé nang cao ning luc chay tau trén khu gian Puong
st Nhat Ban da thiét ké va dua vao van hanh Tau SHINKANSEN véi téc d6 rt cao, dé
dam bdo an toan cho hanh khach di tau, dam bdo lién lac gitta doan tau va trung tam chi
huy... thi h¢ thong thong tin lién lac va diéu khién chay tau sir dung cac hé thong CTC, ATC
va ATP...

Hé théng CTC la hé théng diéu khién tau tap trung, dé van hanh doan tau mét cach
hiéu qua, an toan vdi tdc do cao thi toan bd cac doan tau duoc quan ly tap trung tai mdt dia
diém, vi tri doan tau, sd hiéu doan tau, kha nang khai thong cua tuyén duong... dugc hién thi
trén bang tong hop. Mdi doan tau trong khu gian déu c6 thé diéu khién bai hé théng CTC,
nhan vién diéu d6 tai trung tdm c6 thé thong qua CTC dé diéu khién tir xa céc thiét bi ¢ ga
nhu may bé ghi, may thong tin, hodc diéu khién tir xa hé thng dién cap cho doan tau... CTC
trung uong sé gui tin hidu diéu khién t6i CTC nha ga qua mang cap quang, va tir hé thong
CTC nha ga s¢ diéu khién céc thiét bi phuc vu cong tac chay tau.

Tuy nhién, kinh phi dé dua vao ldp dit va van hanh céc loai hinh thiét bi dong dudng
khu gian c6 chay tau ké tiép noéi trén 1a rat 16n, hon nitra n6 chi phu hgp doi véi nhitng khu
doan duong doi, mat do chay tau 16n.

2. Phan tich dinh gid tinh hinh sir dung thiét bj dong dwong trén dwong sit Viét Nam

Duong sat Viét Nam dé va dang suir dung cac loai thiét bi tin hiGu dong dudng khu
gian nhu may thé duong, thiét bi dong duong nira tu dong, thiét bi dong duong tu dong.

- Thiét bj dong duong bang may thé dudng dang sir dung trén tuyén Puong sit Yén
Vién — Lao Cai (doan Yén Béi — Lao Cai), Kép — Luu X4, Kép - Ha Long, Bac Hong — Vin
Pién, Pong Anh — Quéan Triéu. Tai khu gian Ha Noi — Gia Lam nhiing nim 1964-1966,
Puong sit Viét Nam d3 cho lip dat va st dung thiét bi chay tau ké tiép bang thé duong phan
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d6i. Thiét bi nay 1a thiét bi co khi, thoi gian tac nghiép chdm nén ning lyc théng qua khu
gian rat han ché.

- Thiét bi dong duong nira tw dong ¢ cac loai hinh 1a may dong duong nira tu dong
64Y (lip dit va sir dung nhitng ndm 1970 - 1980 trén tuyén dudng sit Ha Noi — Hai Phong);
may déng dudng ntra ty dong 64D va 64D-1A hién dang s dung trén tuyén Yén Vién —
Lao Cai (doan Yén Vién — Yén Bai), Gia Lam — Hai Phong, Vinh — Sai Gon; Thiét bi déng
duong tu dong mot phan khu (Thiét bi xin dudng va tra duong ty dong) dang st dung trén
cac khu gian ciia tuyén Ha Noi — Vinh. Nhiing thiét bi dong duong nay thuc hién tac nghiép
don gidn nhung chi cho phép c6 mdt doan tau chay trén khu gian nén nang luc thong qua
khong cao.

- Thiét bi dong duong tu dong co hai loai hinh d6 1a dong dudng tw dong truyén
thong loai ba biéu thi (chia khu gian thanh cac phan khu va thuc hién phong vé boi cot tin
hiéu thong qua) dang st dung khu gian Ha Noi — Gia Lam va Gia Lam — Yén Vién. Thiét bi
dong duong nay chia khu gian thanh nhi€u phan khu d¢ thuc hién chay tau ke tiép c¢6 nang
luc thong qua cao nhung chi phi dau tu ban dau 16n va chi phi bao tri cao.

3. Nghién ciru téng quan sw cdn thiét dp dung thiét bi chay tau ké tiép trong khu gian
dong dwong nvra tw dong

Trong nhiing nim gan day nhu cau van tai hanh khach, hang hoa bang duong sat, dic
biét trén tuyén duong sat Ha Noi — Hai Phong, Ha Noi — Lao Cai va Vinh — TP Hd Chi
Minh ngay cang ting. Tuy nhién, do hién trang két cau ha tang duong sit, diu may toa xe va
phuong thire t6 chirc diéu hanh chay tau con nhiéu han ché, dic biét 1a thiét bi dong duong
chay tau khu gian chu yéu 1a dong dudng nira ty dong va dong duong ty dong mot phan khu
(chi cho phép chay mot doan tau trong khu gian) din dén ning luc thong qua trén tuyén
khong cao.

Mot trong nhitng giai phap dé ting ning luc chay tau trén cc tuyén dudng sat nay la
tang nang luc chay tau khu gian. Cy thé

- Th nhAt, nang cép cai tao hé théng két cAu ha téng dudng sat hién c6 dé td chuc
chay tau duong d6i; trang bi ddu may cé stc kéo cong suat 16n; Lap dit hé théng thiét bi
dong duong tu dong. Py 1a cac cach lam truyén thong, cé két qua kha rd rang, tuy nhién
cling doi hoi nguodn luc tai chinh rat 16n cho dau tu xay dung cac cong trinh ha ting dudng
sat, ap dung khi mat do chay tau lon.

- Thir hai, sur giung thiét bi d(’)ng’du(‘mg nirq tur dong sin co va thyc hién nang cép cai
tao d€ chay tau ke tiép an toan trén tuyén duong sat don hién c6 gitp tang nang lyc chay tau
thong qua khu gian. Giai phap nay cho phép trién khai nhitng khoan dau tu xay dung va bao

tri thap, thoi gian trién khai nhanh chong, nhan lyc lam chu duoc thiét bi, dap tng nhu cau
van tai trong cac muc ti€u ngan va trung han, dem lai hi€u qua cao.

MGdi 1an xin duong chay tau ké tiép co thé cho chay mot chuyén ké tiép hodc nhiéu
chuyén ké tiép, song cin cir thuce té chay tau hién nay (mat d¢ chay tau khong cao, s6 luong
duong ga con han ché), chu yeu 1a chay thém mot chuyén ké tiép (sau chuyén chinh), tuy co
truong hop can chay 2 hoidc nhiéu chuyén ké tiép, song khong nhiéu. Vi vay dé thiét bi duoc
don gian, chi chia khu gian thanh hai phan khu va thuc hién chay ké tiép 1 chuyén tau.



Khi 4p dung phuong phap dong duong nira ty dong chay tau ké tiép bang cach chia
khu gian thanh hai phan khu (tram dong dudng dit & diém chinh gitra khu gian) thi nang luc
chay tau trén khu gian s& ting 25%. Cu thé, gia sir thoi gian chay tau thong qua 1 khu gian
1a 10 phut thi khi chia khu gian thanh 2 phan khu dé chay tau ké tiép, doan tau thir nhat
(doan tau chinh) chay duoc 5 phut s& duge giri doan tau ké tiép. Nhu vay, tong thoi gian dé
2 doan tau chay qua khu gian la 15 phut.

Chuong 2. Phén tich diic diém va nguyén 1y hoat dong ciia thiét bi dong dwong nira tw
dong 64D-1A
1. Pic diém ciia cac mach dién

Mach dién thiét bi dong duong nua ty dong 64D-1A hién dang st dung trén duong
sat Viét Nam gom 8 mach dién thanh phan.
1.1. Mach phat tin hiéu

Gom cac role ngudn duong (RND), ro le nguén am (RNA), Ty hoa C; va dién tro Ry

- Tac dung cua mach dién:

Dung dé phat di nhitng xung dién (+) hodc xung dién (-) sang ga bén trong qua trinh
dong duong hoac khoi phuc may.

- Trang thai lam viéc cua mach dién

+ Trang thai binh thuong: Ro le RNA, RND nhd suon hat.

+ Khi d6n gtri tau: Néu tryc ban ga A an NPD dé xin duog ga bén thi RND s& hat
suon hit thoi gian 6 + 7 gidy 1a thoi gian phat sang ga B mot xung dién duong du dé hai
may 1am viéc 6n dinh.

Sau khi ga B nhan dugc xung dién (+) thi RNA cua ga B hit suon hit trong thoi gian
6 + 7 gidy dé phat sang ga A sung dién am bao dong ¥ dén tau di dé may ciia 2 ga lam viéc
6n dinh.

Khi tau xuat phat do6i banh tau dau tién dé 1én doan MPPR ga giri thi RND tu dong
hut suon hut khoang 6+7 giay dé phat xung (+) sang ga B béo tau chay.

Sau khi doan tau di vao ga B nguyén ven truc ban ga B 4n nat NKP dé khoi phuc
may vé trang thai binh thudng thi RNA lai hat 1én trong khoang thoi gian 6 + 7 gidy dé phat
xung (-) sang ga B bdo tau da dén.

1.2. Mach ro le dwong day

Gom:Role tin hiéu duwong (RTD), Role tin hiéu 4m (RTA)

- Tac dung cua mach dién:

Dung dé truyén va nhan xung dién (+) xung dién (-) ddng thoi 13 duong day lién lac
gitra 2 ga lién quan.

- Trang thdi lam viéc cua mach dién

+ Trang thai binh thuong: Ro le RTD, RTA nhé sudn hut.

+ Trang thai don guri tau: Khi tryc ban ga A (ga giri) an NDD dé xin duong ga B thi
RTD cua ga B s& hat suon hit trong khoang thoi gian xung (+) ctia ga A phat dén.

Sau khi nhan dugc xung dién (+) cua ga A phat sang thi may ctua ga B tu dong phat
sang ga A mdt xung dién am (-) lam cho RTA ga A hut trong khoang thoi gian xung (-) ctua
ga A phat dén.

Néu truc ban ga B ddng y don tau 4n NPD phat sang ga A xung dién duong (+) lam
cho RTD ga A hut sudn hiit, thoi gian bang xung (+) clia ga B phat sang 6 = 7 gidy.

Khi doan tau chay vao khu gian doi banh tau d¢ 1én MPDR mday dong duong ga A tu
dong phat sang ga B xung di¢n (+) lam cho RTD ga B hut thoi gian 6 + 7 gidy bao tau chay.

Khi doan tau d vao ga B tron ven truc ban ga B 4n NKP dé khoi phuc may s& phat sang
ga A xung dién - lam cho RTA ga A huat sudn hut thoi gian 6 + 7 gidy.



1.3. Mach tin hi¢u gui tau

Gom céc role: Role chuan bi (RCB), ro le lya chon (RLC), ro le md dudng (RMP),
2bo R-C

- Tac dung cua mach dién:

Ghi nhan ga minh phat xung dién (+) xin duong cuia ga bén (thong qua viéc ro le
RLC hut suon)

+ Ghi nhén ga d6i phuong phat xung dién (-) tra 10i. (RCB hit suon).

+ Ghi nhén ga bén phat xung dién (+) dong ¥ d6n tau. (RMD hit suon).

- Trang thdi lam viéc

+ Trang thai binh thuong: Cac ro le RCB, RLC, RMD déu nha suon hit.

+ Trang thai don guri tau: Khi tryc ban ga giri (ga A) a an NDD dé xin duong ga bén thi
RLC hut va tu gitr, khi tryc ban bé tay be hoac an nat an trén dai khéng ché dé mé tin hiéu
ra ga thi ro le RLC méi mét dién nha suon hut.

Sau khi nhan xung dién 4m ciia ga B dong y don tau thi RCBT (ga A) va tu giit cho
dén khi tau xuat phat dé 1én MPPR cua ga A vio chiém dung khu gian thi RCBY méi nha
suon hut.

Cung lac nhan dugce xung dién (-) tir ga B phat sang dong y don tau thi RMPT hut
suon hut va tu gitt dén khi tau xut phat d¢ 1én MPDR tién vao khu gian thi RMP{ nha
suon hut.

1.4. Mach dién tin hiéu don tau

Gom cac ro le: role tra 151 (RTL), ro le dong y (RDY), ro le thong bao (RTB)

- Tac dung cua mach dién:

+ Ghi nhan ga bén d3 phat xung dién (+) yéu cau giri tau (RDY hut).

+ Ghi nhan ga minh phat xung dién (-) tra 15i d6n tau (RTL hat suon roi roi
xubng)

+ Ghi nhan ga bén phat xung dién (+) cho ga don tau bao tau chay (RTB hut)

+ Ghi nhan dong tac cua truc ban ga don tau an NKP bao tau dén va khoi phuc may.

- Trang thai lam viéc

+ Trang thai binh thudng: cac ro le RTL, RDY, RTB déu nha suon hit.

+ Trang thai don guri tau: Sau khi ga don (ga B) nhan dugc xung dién (+) cua ga gui
an NDD phat sang thi ro le RTL hat suon hit cho dén khi hét xung (+) thi ro le nay 4 mat
dién. Nhung do ¢6 mach tu giltr lam cho cac ro le nay cham nha tir 6 + 7 gidy nén suon hit
van bj hat sau @6 RTL s& nha suon hut.

Sau khi doan tau chay vao ga B de¢ 1én doan MDDR thi ro le RTL lai hut suon hat va
tir giir cho dén khi truc ban ga B 4n NKP bao tau dén va khoi phuc may thi RTL nha suon
hut.

Sau khi hét xung dién (+) xin dudng & ga gui phat sang thi RDY T hat swon huat va tu
giit cho dén khi tau rdi khoi ga bén thi n6 nha suon hat. Khi tau rdi ga bén, ro le thong bao
c6 dién hut 1én cho t6i khi truc ban ga don 4n NKP dé bao tau dén va khoi phuc may thi
RTBY nha sudn.

1.5. Mach dién ro le dong duong

Gom céc role: Ro le dong duong (RDPD), Nat 4n dong duong (NPD), Nut khoi phuc
(NKP)

- Tac dung cua mach dién:

Duing dé bao trang thai khoa ctia may déng dudng khi 1am tha tuc dén g tau.

- Trang thdi lam viéc

+ Trang thai binh thuong: Role RDD ludn hut suon hut.



+ Trang thai d6n gui tau: Khi truc ban ga B dong ¥ don tau thi &n NDD lam cho
RDDY nha suon ht.

Khi truc ban ga A gli tau sang ga B, sau khi tau dé 1én MPDR cua ga A bit dau
chiém dung khu gian thi RPD{ nha suon hut.

Sau khi tau da dén ga B tron ven truc ban ga B 4n nut khoi phyc dé khoi phuc méy thi 2
ro le RDD 6 2 ga lién quan déu lam viéc tré lai, RDDT hit suon hut.

1.6. Mach ro le khoi phuc
Gom cac role: Role khoi phuc — RKP, Nut dong duong (NPD), Nut trd ngai (NTN)
- Tac dung cua mach dién:

Dung dé khoi phuc may tré vé trang thai binh thudng sau khi da giri mot doan tau tir ga
A dén ga B nguyén ven, hodc trudng hop may hong méi stra chita xong.

- Trang thdi lam viéc

+ Trang thai binh thuong: Ro le RKP nha suon hut.

+ Trang thai don giri tau: Sau khi ga B d6n tau vao ga tron ven thi tryc ban an NKP,
lac nay RKP ca 2 ga déu hiit suon hut trong khoang 6 + 7 gidy. Sau khi khoi phuc may xong
role khoi phuc RKP nha han suon hat. Khi Truc ban ga 4n nit NTN lam cho RKPT may
cling tr¢ lai trang thai binh thuong trong truong hop khoi phuc may dac biét.

1.7. Mach dién ro le ray

Gom c6 role mach ray - RMR

- Tac dung cua mach dién

Dé ghi nhén trang thai khi tau da chay vao khu gian cta ga gui va tau da toi ga d6i
vo1 ga don.

- Trang thdi lam viéc

+ Trang théi binh thuong: role RMR nha suon hut

+ Trang thai don gui tau: Ga A sau khi nhan dugc xung dién am (-) cia ga B thi ro le
mach ray hut khi tau ciia ga A bat dau chay chiém dung khu gian d¢ 1én MPR thi RMR ¢
nha han suon hit.

O ga B (ga d6n) khi tau ¢ ga guri chay vao khi gian dé 1én mach dién ray ¢ ga A thi
RMR & ga B ¢c6 dién cho dén khi tau vao ga d¢ 1én MDDR ¢ ga B thi RMRY nha suon ht.

Khi tau di qua MPPR ga d6n vao han trong ga thi ro le RMR ga dén lai c6 dién cho
dén khi tryc ban 4n NKP dé khoi phuc may thi RMRY nha suon hat.

1.8. Mach den bao

Gom 2 diy dén bao: Pén bao don — DBD, dén bao giri — PBG. Mdi ddy c6 3 dén: do,
luc, vang.

- Tac dung mach dién

Biéu thi trang thai mdy trong qué trinh 1am thi tuc déng duong gitra 2 ga dé can cir
vao trang thai cua thiét bi ma truc ban c6 thé chi huy chay tau thudn lgi chinh xéc, an toan.

- Trang thai lam viéc

+ Trang thai binh thudng: Cac diy dén bao don, guri tau déu khong sang.

+ Trang thai don guri tau: Sau khi tryc ban ga gui xin duong 2 may dong duong lién
quan hoat dong 1am cho dén bdo gui ga giri va dén bao don ga don sang 1 den vang.

Néu trirc ban ga don dong ¥ va 4n nat NDD thi dén vang cua 2 ga tit khi d6 DBD va
DPBG sang mau lyc.

Khi doan tau xuat phat & ga giri vao khu gian d¢ nén MPDR ga giri lam cho dén luc 2
ga déu tit va sang dén mau do.

Khi tau toi ga B thi dén béo giri ga nay sang mau do.

Khi doan tau da vao ga dén tron ven truc ban ga an NKP khoi phuc méy vé trang thai
binh thuong thi cac dén do cua 2 ga tat.



2. Thii tuc thao tic va cac trang thai biéu thi
2.1. Khi dong dwong don gui tau binh thuong

Binh thuong cac day den bao gui tau, don tau déu khong sang, bét ky mot trong hai ga
dau khu gian déu co6 thé 1am tha tuc thao tac xin duong dé giri tau vao khu gian sang hai
bén. Khi dong duong déng guri tau thi thi tuc thao tac va cac trang thai biéu thi cua thiét b
dién ra nhu sau:

Budce 1: Ga giri (ga A) xin dwong guri tau sang ga don (ga B):

Tryc ban ga A an nat dong duong thi may ga A phat sang ga B xung dién (+) xin
duong. Sau d6 may ga B tu dong phat xung dién (-) sang ga A tra 161 ddng ¥ don tau. Lic
d6 trén dai khong ché ga A diy dén bao guri tau sang mau vang, ga B diy dén bao dén tau
sang dén vang; lan luot méy ga A va B déu kéu chudng trong thoi gian tir 6 + 7s.

Budc 2: GaB dong y cho duwong ga A:

Tryc ban ga B an nut déng duong dong ¥ don tau, may & gaB chuyén sang trang thai
dong duong don tau, diy dén bao dén tau sang dén mau luc. Pong thoi phét sang ga A mot
xung dién duong dé cho duong. May ga A nhéan xung dién duong tir ga B t6i thi chudng kéu
tir 6 + 7s roi ciing chuyén sang trang thai dong dudng giri tau, diy dén bao gui tau sang dén
mau luc. Lic nay truc ban ga A co thé mé tin hiéu ra ga, chuan bi cho tau vao khu gian.

Budce 3: Ga A gui tau:

- Tryc ban ga A thao tdc m¢ tin hi€u ra ga cho phép tau vao khu gian.

- Khi tau chiém dung khu doan mach dién duong ray ngang cot tin hiéu vao ga nguoc
chiéu thi may & ga A tu dong phat xung (+) sang ga B béo tau chay, lic d6 may & ga B kéu
chudng 6 + 7 gidy va dén bao don mau luc tit, mau do sang. O ga A dén bao giri mau luc tat,
mau do sang, khu gian dang c0 tau, may cua hai ga ¢ trang thai dong duong hoan toan. Néu mot
trong 2 ga ¢6 muon thao tac dé giri mot doan tau khac nira thi khong thé thuc hién duoc, hoac
néu muon khoi phuc may tro lai trang thai binh thuong thi cing khong thé lam dugc.

Budc 4: Tau dén ga B:

Khi nhan duoc théng bao cta ga A doan tau tht nhit da ra ga, Truc ban ga B chuin
bi duong chay va mé tin hiéu vao ga dé chuan bi don tau. Khi doan tau vuot qua cdt tin hiéu
vao ga (chiém dung khu doan mach dién dudng ray ngang cot tin hiéu vao ga), thi trén dai
khéng ché sang thém dén bao giri mau d6 bao cho truc ban ga B biét tau d3 dén ga minh.

Buéce 5: Ga B khoi phuc may dong duwong

Sau khi tryc ban ga B xac nhén doan tau da vé dén ga tron ven thi dong tin hiéu vao
ga va an nat an khoi phuc dé khoi phuc may dong dudng hai ga vé trang thai ban dau. Lic
nay tai ga B cac dén bdo don gui tau mau do tit, ddng thoi phat mot xung m sang ga A dé
khoi phuc may dong dudng & ga A trd vé trang thai ban dau, may ga A reo chuédng tir 6 + 7
gidy, dén bao giri tau mau do tat. Pén luc ndy toan bo hé théng may dong dudng 2 ga trd vé
trang thai binh thuong.

2.2. Khi khéi phuc mdy trong cdc truong hop bat thuong

Thiét bi dong duong nira ty dong 64D-1A can phai dam bao lam viéc ¢ nhiing trang
thai nhu sau:

- Sau khi truc ban ga A 4n nit dong dudng phat mot xung dién duong dé xin duong ga
B va may ga B ty ddng mot xung dién am tra 101 thi trén dai khdng ché ga A den bao gui tau
sang mau vang. Luc nay néu truc ban A khong c6 yéu cau giri tau nira thi chi can an nat an
khoi phuc 13 c6 thé huy bo trang thai trén, thiét bi dong dudong & ca 2 ga déu ¢ trang thai ban
dau (binh thudng)

- Khi thiét bj ¢ 2 ga déu o trang thai dong dudng tirc 12 dang tiép theo budc trén. Truc
ban ga B dong y don tau va 4n nut dong dudng, dén bao trén dai khong ché ¢ 2 ga déu da
sang. O ga A dén bo glri tau sang mau luc, & ga B dén bao don tau sang dén mau luc. Néu



lac ndy ga A khong mudn giri tu nita cAn bii bo trang thai dong duong thi truc ban ga A
(guri tau) 4n nut an khoi phuc méi khoi phuc duge may dong duong & ca 2 ga try vé trang
thai binh thuong.

- Truong hop may héng hodc duong day hdng ma sau khi stra chita xong may cua 2 ga
déu khong & trang thai binh thuong thi tryc ban mot trong 2 ga s& pha niém phong chi cta
nat NTN va 4n dé khoi phuc may tré vé trang thai binh thudng.

3. Nguyén ly hoat dong ciia cac mach dién khi déng dwong don giri tau

Trong qué trinh tryc ban 1am thu tuc dong dudng dé cho tau chay vao khu gian giira 2
ga lién quan trinh ty hoat dong cac budc cua mach dién nhu sau:

3.1. Hoat dong cua cac mach dién mdy dong duwong 2 ga ¢ buoc 1

3.1.1. Tai ga gui

Trude khi tryc ban ga giri tau (ga A) 4n NDD dé xin duong giri tau phai quay may
dién thoai dé lién lac véi ga B. Vi dong dién cta mdy dién thoai 1a dong xoay chiéu nén n6
di qua 4 tu 2puF lam cho chudng may dién thoai ga B kéu, dong thoi dong dién goi chudng
nay cung di qua RTA va RTD cua 2 ga vi RTD va RTA chi hoat dong khi c6 dong mot
chiéu di qua dung chiéu nén céc role nay khong hoat dong.

Sau khi tryc ban 2 ga da lién lac bang dién thoai voi nhau va ga B tra 10i dong y don
tau. Tryc ban ga A 4n NDD dé xin dudng guri tau 1am cho RND ga A c6 dién, mach dién
nhu sau:

KD > RTDs) > RTAs\ > RPD,T 2 RCB2{ > RPYsl > NPP(4n) > RTL3!

>[RND| > KA

Vi dong tac 4n NDD cua tryc ban khong ¢ dinh nhung yéu cau role nguén duong
(RND) phai lam viéc on dinh de cho thiét bi lién quan hoat dong, nén ngudi ta lap thém to
tiép diém va tu C; voi Ry rdi mac // véi RND lam thanh mach nha cham.

Khi RND mét dién thi mach nay cung cap ngudn cho RND tiép tuc hoat dong tir 6 +
7 giay.

- Ty C; thuong xuyén duogc nap dién san theo mach sau:

+24V-> RNAL > RNDil > R > C1 > 24V,

- Ty C; phong dién cép cho RND theo mach sau:

+Ci >R > RND;T > >-C

* Role nguon RNDT ¢6 2 tac dung:

- Lam cho RLCT va tu gitr dé tao diéu kién chuan bi nhan xung tra 101 ciia ga B theo
mach dién sau:

KD - RNAgI > RKP34 > RDD;T> RMB,J >RNDsT>|RLC| >KA

- Mach ty gitt RLC nhu sau:

KD>RNAg >RKP:{ >RPD;T> RMP2y> RLC, T > KA

- Phat xung dién (+) lén duong day truyén dan sang ga B bao xin duong giri tau.

Sau khi may ga B hoat dong gui v€ ga A 1 xung am, lam cho RTA hut 1én theo mach:

Ga B (KD © RNA3;T) X, >Ga A (RNAsd > RNDol >/[RTA]+ > [RTD],
>RNAzl - RNDsd) 2 X1 Ga B (RND:3d 2 RNA, T KA) ’

Luc nay dong dién di qua ca hai cudn day role nhung chi c6 RTA dugc cap dién
ding chi€u nén hat suodn hat.

Khi role RTA hut s€ ¢6 2 tac dung:

- Chuong kéu theo mach sau: KD 2>RTA,T > - KA



- N6i mach cho role RCB hiit theo mach sau:

KD->RNAsLS>RKP: DRPD;T > RTAsT > RLC:d >|RCB| > KA

RCB hut khi RTAT hit va khi RTA nha s& tu gilr theo mach sau:

KD > RNAg> RKP3d> RPPs{ > RCB1 T Rep> > KA

Tiép diém RCB; T dé nap dién cho tu C, va khi mach ciia RCB bj ngit thi tu C»
phong dién lam cho RCB nha cham. .

Vi RCB hut va ty gilt nén khi RTA hut suon hit c6 tac dung nira 1a kho1 phuc may vé
trang thai binh thuong hoéc dac biét vi vay RLC c6 chiic nang phan biét xung dién (-) tra 101
hay khoi phuc may.

- Sau khi RCBT va ty gitr thi RMRT theo mach:

KD > RR;T > RCBsT > > KA.

- Sau khi RMRT 6n dinh thi ga A dén bao gui tau sang vang:

KD-> RTB; {2 RPY+ > RPD;T> RMDP7l & RMR;T> RLC,T 2|PBG-V
> KA

Két thac bude 1, & ga gui c6 RDD, RCB, RLC, RMR hit, dén bao gtri sdng vang.

3.1.2. Tai ga don

Tai ga don (ga B) khi nhan dugc xung dién duong tir ga giri phat sang lam cho RTD
hut theo mach sau:

Ga A (KD > RND;T)-> duong diy X;> Ga B (RND:\> RNA»l >|RTD| >

[RTA] 4 DRND2d - RNA3d) > duong day X2 Ga A (RNA3d > RND, T KA)

Luc nay dong dién di qua ca hai cuén day role nhung chi c6 RTD dugc cap dién
ding chi€u nén hut suon hut.

Khi role RTD hut s€ ¢6 2 tac dung:

- Lam cho chudng kéu theo mach sau:

KD > RTD;T-> RTAx > > KA

Chudng kéu tir 6+ 7 gidy bang thoi gian hat swon hit ciia RTD.

- Lam cho RTLT theo mach sau:
KD - RDDsT 2RTD;T - RCBsy—  RTBs! KA

\‘ RCBsl> Rz > C2 /

May cua ga B s¢€ tu dong phat xung am (-) 1én duorng day tra 101 sang ga A, do do yéu
cau RTL phai cham nha. Do vay ngu’m ta ghép tu C> ndi tiép R, va song song véi RTL dé
khi RTD %—) thi tu C, s€ cap nguon cbo RTL dé RTL lam viéc. Nhung tu C> khong duoc
nap dién san nhu tyu C; ma nd co dién dong thoi cung luc véi RTL.

Sau khi hét xung dién duong tir ga A phat sang thi RTDY 1am cho chudng ngimg
kéu va RTL dang cham nha thi RDY T theo mach.

KD > RDDsT > RTDV> RLTs 4 > RKPed>|RPY| > KA.

Va ty gitr theo mach sau:

+KD > RKPsy >RMRi{-> RDY;T > > KA

Khi RBYT c6 2 tac dung: ‘
- La diéu kién chuan bi cho dén bado dén tau mau vang sang
- Két hop v6i RTL cham nha lam cho RNAT.



KD->RTDsy>RTAs{ >RDD,T > RDY,T SRTL,T > RTB, | > > KA.

Tuong ty nhu cudn day role RND, khi RNA T hat 6n dinh tu C; da c6 dién ap san dé
phong lam cho RNA nha chém tu 6 +7 giay.
Sau khi RTL nha han suon hut thi RNA duoc nha cham boi tu C1 theo mach: + C;

> R; > RND;) > RNA; T > >-C

Khi RNA dang hut suon s€ phat xung dién (-) 1€n duong day sang ga A

Khi hét thoi gian nha cham RNA cua ga B nha suon hit lam cho deén bdo don tau ga
nay sang mau vang.

KD - RTB7{ = RDY;T > RDPDsT > RNAs{ > RTLs! >|DBD-V| > KA

Két thuc bude 1, tai ga don c6: RDDT, RDYT va dén bao dén sang vang

3.2. Hoat dong ciia ciac mach dién may dong dwong 2 ga ¢ budéc 2

3.2.1. Tai ga don

Sau khi tryc ban ga B dong y don tau thi 4n NPD s& ¢6 2 tac dung.

- Lam cho RDPPY nha suon hit.

+ La diéu kién ndi thong mach RND tai ga B.

+ Sau khi RDP{ thi dén bao don tau mau vang tit dén luc sang

KD > RTB# 2 RPY;T > RPDel > > KA

* Liic nay RNDT ga B phai c¢6 3 diéu kién:

- Truc ban ga B an nat NPD

-RDPDJ

-RDYT

Qua ba diéu kién trén ta thdy tryc ban phai an NPPD thoi gian 1au mot chat. Vi khi
truc ban 4n NDD lam cho RDPY va phai c6 hai diéu kién trén nira thi RNDT theo mach:

KD > RTDs{> RTAsy > RPDl > RPYsT > NPB(4n) > RTLy >

> KA
Khi tric ban bo tay khoi NDD 1am cho tiép diém NDD bj cit dién bt dau nha cham,
nhung nho tu C; trong mach phong dién cho cudn day RND.

+C1> RND; T > > -Cl

Khi RNDTs& phat xung dién (+) sang ga A 1am cho RTDT. Khi RND nha héin sudn
hut thi may ga B s€ ngung phong xung (+) lén duong day.

Két thuc bude 2 tai ga don c6: RDYT va dén bao don sang luc

3.2.2. Tai ga gui

Sau khi nhan duoc xung dién (+) dong ¥ don tau ciia ga B 1am cho RTDT theo mach:

Ga B (KD > RND;T)> Xi> Ga A (RND:y> RNAxl >[RTD| -[RTA],

>RND2) — RNA3)) > X5>Ga B (RNA3L > RND, T KA)

Nguén dién +24V déu di qua 2 role RTD va RTA nhung chi ¢6 RTD hut suon hut,
con RTA khong diing cuc tinh nén khong hoat dong.

Role RTDTs& ¢6 hai tac dung:

- Lam cho chuong kéu theo mach:

KD - RTD;T-> RTA>{ >[CH] & KA
- N6i mach cho RMDT nhung phai ¢ thém diéu kién RCB T (tir budce 1)




KD->RNAsl >RKP:{ >RPD;T>RCBsT>RTDsT>RMRT>[RMB| >KA
Sau d6 tu gilr theo mach:

KD->RNAsl >RKP:4 >RPD;T>RCBsT>RMD T SKA

Khi RMDT 1am dén vang bao giri tit va dén bao guri luc sang theo:
KD->RTBH >RDPYN>RDY7{ >RPD,T>RMP;T>[PBG-L] > KA

Luc nay ga A ¢ thé mé tin hiéu ra ga cho tau chay vao khu gian.

Khi hét xung dién (+) thi RTDY nha suwon hit va chudng ngimg kéu.

Két qua: Két thac bude 2 tai ga gui co:

RCB4T, RMR4T, RLC4T, RDD4T, RMD4T, dén bao guri sang luc

3.3. Hoat dong ciia ciac mach dién mdy dong duong 2 ga ¢ buéc 3

3.3.1. Tai ga gui

Sau khi RMD hut céc, diéu kién khong ché trong ga diy du, truc ban bé tay bé giri
tau hodc 4n nut gui trén dai khong ché 1a c6 thé mo duoc tin hiéu ra ga cta ga giri tau. Khi
tryc ban bé tay bé hodc 4n niit 4n mé tin hiéu ra ga lam cho RLCY. Vi tiép diém phan vi cia
tay bé giri tau (hodc tiép diém roi cia RKG) sé& cat mach ciia RLC. Khi d6i banh tau dau tién
de 1én doan mach dién duong ray & ngang cdt tin hi¢u vao ga cia ga A lam cho RMR &
ngoai cling nhu RMR ¢ trong may nha suon hut.

Khi RMRY sé& cat mach RPD lam cho role nay roi.

Trong mach RPP c6 mic tiép diém RLC4T song song véi cac tiép diém RMR4~L
RMD4¢ dé co tac dung khi 1ap mach dién duong ray guri tau riéng ¢ nhirng khu doan ghi yét
hau hoic khu doan MBDDR sau c6t tin hi¢u ra ga ¢ cot guri. Néu chua giri tau c6 the tranh thu
ddn tau duoc. Khi d6 néu doan tau don dé 1én doan MPDR sé& khong lam Rbb mét dién, vi
lac nay khong bé tay bé gui tau hodc khong an nut tin hiéu ra ga trén dai khéng ché nén
RLCT 1am cho RDD thong qua mach ty giit van co dién.

- Khi RPD { ¢6 3 tac dung:

+ Dén bao gui tau luc tat, dén do sang theo mach;

KD — RTB7{— RPY7 - — KA

+ Lam cho RNDT theo mach sau:

KD—RTDsy—>RTAs{—>RDPD>{>RMD3}—>RTL3— — KA

Khi RNDT s& phat xung dién (+) sang ga B béo tau chay.

+ Khi tiép diém RDDs4 s& cit mach cia RCBY nhung (do tra cham nén RCB van ¢6
dién. Nhu véy tiép diém RCBasd 1am cho RMDY nha suon hat) tiép diém RMDsd sé cit
mach cua RND nhung van chim nha. Nhu vdy RND van duoc cép dién sudt tir khi RPBY
cho dén khi RMDPY tuong duong véi thoi gian RCB nhd cham van c6 dién do nha cham, vi
vy van ndi thong mach RMD khi RCBY thi RCB4{ ngit mach RMBP. RMBY lam cho cit
mach khéng ché cho phép gui tau cua cdt tin hi€u ra ga tu dong dong lai (dén lyc trén cot
THra ga’ tit, dén do sang).

Két thuc bude 3 tai ga gui tit ca cac role déu nha sudn hut, dén bao giri sang do.

3.3.2. Tai ga don

Sau khi nhan dugc xung dién (+) bao tau chay lam cho role RTD hut theo mach:

Ga A (KD > RND:T)> X;> Ga B (RND:l> RNAxl >[RTD| >[RTA|.
SRND2d —> RNA3d) D X2>Ga A (RNAsL > RND,T- KA)

Nguén dién +24V déu di qua 2 role RTD va RTA nhung chi ¢6 RTD hat suon hut,
con RTA khong ding cuc tinh nén khong hoat dong.
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Role RTDTsé ¢6 hai tac dung:
- Lam cho chudng kéu theo mach:

KD > RTD>T-> RTA > > KA
- Ndi mach cho RTBT mach dién nhu sau:
KD — RTD,T — RPYsT — RPD4 — — KA

va tu gitr theo mach sau: KD -»RTB;T — RTB -»>RPDPJ —|RTB| - KA

* Role RTBT s& c6 hai tac dung:
- Lam cho dén bao don lyc tat sang den do.

KD — RTB;T — [DBP-B] — KA

- Lam cho RMR™ theo mach sau:

KD—RR;T>RTBsT— - KA

RMRT cit mach dién cia RDY 1am nha sudn hit sau khi hét xung dién (+) RTDY
chudng ngung kéu.

Két thiic bude 3 tai ga don co: RTBT, RMRT, dén bao don sang do.

3.4. Hoat dong cua cdc mach di¢n may dong dwong 2 ga o budc 4

Neéu tryc ban ga don da chuan bi day du cac di€u kién dé don tau thi thao tdc mé tin
hiéu vao ga, khi doi banh tau dau tién d¢ 1én doan MPDR & ¢t tin hiéu ga lam cho RR{
d6ng thoi RMR trong mdy ciing mat dién 1am cho RTLT.

Mach RTLT nhu sau:

KD — RKD{ — RMRs{ — RDYs{ — RTBsT — — KA

Sau do tu gitr theo mach sau:

KD — RTL; T— RDYs{ — RTBsT - — KA

Khi RTLT 1am cho dén bao gri sang d6 bao cho truc ban biét tau da vao ga.

KD — RTB;T — RTL;T » |PBG-D| > KA.

Khi tau vao han trong ga thi RMR lai hat tr¢ lai.

Két thiic budc 4: Tai ga don c6: RTBT, RTLT, RMRT, PBG va DBD sang do

3.5. Hoat dong cua cac mach dién mdy dong duwong 2 ga ¢ budc 5

3.5.1. Tai ga don q ‘

Sau khi doan tau da lot vao han trong ga, truc ban xac nhan day du thi thao tac dong
tin hiéu rdi 4n NKP. Khi truc ban 4n NKP thi RNAT s& ¢6 2 tac dung.

- Khoéi phuc may dong dudng ga minh vé trang thai binh thuong.

RNAT theo mach sau:

KD — RTDs 4 — RTAsd - RMR,T — RTB,T — RTL,T - RDY2) — NKPi(4n)

— RKBDsT— — KA.

* RNAT ¢ ga don tau sé& co 2 tac dung:

- Phat xung dién (-) sang ga bén dé khdi phuc may ga A.
- Lam cho RKPT dé khoéi phuc may ga minh:

KD —> RNAsT = RMR6T >[RKP] —> KA

Khi RKPT 1am cho RDPT mach nhu sau:

KD — RKPsT — [RPD] — KA
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Role RDDT va tu giir theo mach nhu cii luc nay tiép diém RPDs cit dién cap cho

mach dén bio mau d6 1am cho dén nay tat.

Vi RKPT subt trong thoi gian c6 xung dién (-) nén khi hét xung (-) né ciing mat dién

nha suon hut.

Khi RPDT lam cit mach cac dén bao va RTBY va RNAJ. Nhu vay RDDT thuong

xuyén mdi dam bdo cho may ¢ trang thai binh thudong. Do d6 sau khi hut suon xong thi phai
tu gitr theo mach.

KD —> RDDT - RPY{ — RMR4! — RMP4 — - KA

Dén diy thiét bi cta ga don tau trd vé trang thai binh thuong.

Két thiic budce 5: Tai ga doén c6 RDDT

3.5.2. Tai ga gui

Sau khi nhan dugc xung dién (-) ciia ga B phat sang thi RTATtheo mach: Ga B

(KD> RNA;T)> Xo> Ga A (RNA3d> RND2l>(|RTA|4+ >|RTD| DRNAN —
RND:l) > X1 Ga B (RND3d 2> RNA, T KA)

Luc nay dong dién di qua ca hai cudn day role nhung chi co6 RTA dugc cap dién

ding chi€u nén hut suon hut.

Khi role RTA hut s€ c6 2 tac dung:

- Chuong kéu theo mach sau: KD >RTA,T > - KA
- Nbi mach cho role cho RKPT theo mach

KD — RTA;T — RLCsd —> RTBs) — — KA

RPKT lam cho RDPDT va ty giit (mach dién gidng ga B).
Sau khi RDPT lam cho dén d6 bao giri tau tit, khi hét xung (-) thi RTAY chudng

khong kéu nira, RKP nha suon hut.

Két thiic budc 5: Tai ga giri co RDDT
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Chwong 3. Thiét ké mach dién chay tau ké tiép trong khu gian déng dwdng nira tw
dgng

1. B tri thiét bi

Pé thuc hién chay tau ké tiép, thiét bi dong duong nira ty 64D-1A duoc cai tao va lép
dit thém mot sd mach dién role (mach di¢n ké tiép) va mQt tram dong duong phan khu dé
chia khu gian thanh hai phan khu cho hai doan tau sir dung cing mot thoi diém (so do cdc
mach dién cdi tao, mach dién ké tié'p va mach dién tram dong dwong nhw phu luc hinh ve .
Cu thé nhu sau:

1.1. Tai 2 ga dau khu gian

1.1.1. Trén dai khong ché

Ngoai cac nat an va dén biéu thi cia thiét bi dong duong nira ty dong 64D-1A lap
thém mot nat chay tau ké tiép (NKT) va diy deén biéu thi chay tau ké tiép (dén luc va dén
vang).

- Khi d6n gui tau binh thuong (khong thuc hién chay tau ké tiép): dén bicu thi ké tiép
khong sang;

- Khi chay tau ké tiép:

+ Khi hai ga 1am xong tha tuc gui tau ké tiép thi dén biéu thi ké tiép tai hai ga sang
vang;

+ Khi ga giri du diéu kién giri tau ké tiép thi dén biéu thi ké tiép tai ga gui sang luc;

+ Khi ga don du diéu kién don doan tau ké tiép thi dén biéu thi ké tiép tai ga dén
sang luc;

+ Khi doan tau ké tiép tai ga guri ra ga thi dén biéu thi ké tiép tai ga gui tat;

+ Khi doan tau ké tiép vao ga don thi dén biéu thi ké tiép tai ga don tit. Luc nay c6
thé 1am thu tuc dé tra dudng ga giri nhu chay tau théng thuong.

1.1.2. Trén gid role

Ngoai cac role hién c6 ctia may dong dudng 64D-1A, trén gia role bd tri thém 7 role
cia mach dién chay tau ké tiép gom: role m¢ duong lap lai (RMBL), role nat an ké tiép
(RNKT), role xin giri (RXG), role xin don (RXD), role don tau ké tiép (RPKT), role lua
chon 1dp lai (RLCL), role thong bao 1dp lai (RTBL) va role mach ray lap lai (RMRL).

1.2. Tai tram dong dwong

Pé chia khu gian thanh 2 phan khu cho 2 doan tau str dung, tai tram dong duong cé
dat hai cot tin hidu phong vé phan khu déng duong, hai cot tin hidu nay c6 biéu thi Luc va
D6 (theo muc 3.2.1.7 cua Quy chuan k¥ thuat Qubc gia vé tin hidu dudng sit s QCVN
06:2018/BGTVT do B¢ giao thong van tai ban hanh ngay 15/5/2018).

Dé khong ché biéu thi cua cot tin hidu phong vé phan khu, tai tram dong dudng bd tri
mot ti role (chira cac role va ngudn dién khéng ché) va 02 mach dién dudng ray dai 900m
vé hai phia cta tram dong duong.

2. Thii tuc thao tic va trang thai biéu thi ciia thiét bi
2.1. Khi dong dwong don gi tau binh thuwong
2.1.1. Truong hop khéng giri tau ké tiép

Sau khi thong thoai bang may dién thoai dong dudng, truyc ban 2 ga thong nhat dén,
g1 tau thi thuc hién thao tac dong duong don guri tau. Lic nay thu tuc thao tac va trang thai
biéu thi cua thiét bi nhu sau:

Budc 1: Ga giri (ga A) xin dwong giri tau sang ga don (ga B):
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Tryc ban ga A 4n nut dong dudng thi may ga A phat sang ga B xung dién (+) xin
duong. Sau d6 may ga B tu dong phat xung dién (-) sang ga A tra 10i dong ¥ don tau. Lic
d6 trén dai khong ché ga A diy dén bao guri tau sang mau vang, ga B diy dén bao dén tau
sang dén vang; 1an luot may ga A va B déu kéu chudng trong thoi gian tir 6 + 7s.

Buéc 2: Ga B ddng y cho dwong ga A:

Tryc ban ga B an nut doéng duong dong y don tau, may & ga B chuyén sang trang thai
dong duong don tau, day dén bao don tau sang dén mau luc. Dong thoi phat sang ga A mot
xung dién duong dé cho dudng. May ga A nhan xung dién duong tir ga B t6i thi chudéng kéu
tir 6 + 7s roi ciing chuyén sang trang thai dong dudng giri tau, diy dén béo giri tau sang dén
mau luc. Lic ndy truc ban ga A ¢6 thé mé tin hiéu ra ga, chuan bi cho tau vao khu gian.

Budc 3: Ga A gii tau:

- Tryc ban ga A thao tdc m¢ tin hi¢u ra ga cho phép tau vao khu gian.

- Khi tau chiém dung khu doan mach dién duong ray 1 thi may ¢ ga A ty dong phat
xung (+) sang ga B bao tau chay, lic do may ¢ ga B kéu chuéng 6 + 7 gidy va den bao don mau
luc tit, mau d6 sang. O ga A dén bao giri mau lyc tit, mau do sang, khu gian dang c6 tau, may
cua hai ga ¢ trang thai dong dudng hoan toan. Néu mot trong 2 ga 6 muodn thao tac dé giri mot
doan tau khac nira thi khong thé thuc hién dugc, hodc néu mudn khoi phuc may tr¢ lai trang
thai binh thuong thi cling khong thé lam duoc.

- Khi tau chiém dung khu doan mach dién dudng ray 2 (khu doan mach ray dén) lam cho
role mach ray 2 nha suon, tai ti role ¢ tram dong duong sé xac nhan hudng chay tau lam cho
dén biéu thi trén cot tin hiéu phan khu chiéu 1é sang luc cho phép doan tau vuot qua, dong thoi
ngit duong day déng dudng khu gian 1am 2 phan khu. Luc nay 2 ga s& khong thé 1am thu tuc
giri tau ké tiép hodc khoi phuc may déng duong duoc.

- Khi tau vuot qua cdt tin hi¢u phan khu, chiém dung khu doan mach ray 3 (khu doan
mach ray di) 1am role mach ray 3 nha suon. Luc nay ¢t tin hiéu phan khu chiéu 1é chuyén sang
sang do.

- Khi tau giai phong hoan toan khu doan mach ray 2 thi tai tu role tram dong duong s tur
dong phat xung dién (+) vé ga giri lam chudng déng duong ga guri kéu cho dén khi tau giai
phong hoan toan khu doan mach ray 3 dé béo hiéu tau di vuot qua tram dong dudng phan khu.

Budrc 4: Tau dén ga B:

- Khi nhan duoc thong bao ciia ga A doan tau thir nhat di ra ga, Truc ban ga B mé tin
hiéu vao ga dé chuan bi d6n tau. Khi doan tau chiém dung khu doan mach di¢n duong ray 4,
thi trén dai khong ché sang thém dén bao giri mau do6 bao cho truc ban ga B biét tau da dén
ga minh. Lic ndy may ga B tu dong phét xung dién duong ra tram déng dudng (cho dén khi
doan tau giai phong khu doan mach ray 4) dé khoi phuyc thiét bi tai tram déng duong.

Buéc 5: Ga B khoéi phuc may dong duwong

Sau khi tryc ban ga B xac nhan doan tau da vé dén ga tron ven thi dong tin hi€u vao
ga va 4n nat an khoi phuc dé khoi phuc may déng duong hai ga vé trang thai ban dau. Luc
nay tai ga B cac dén bao don giri thu mau do tat, dong thoi phat mot xung 4m sang ga A dé
khoi phuc may dong dudng & ga A trd vé trang thai ban dau, may ga A reo chuédng tir 6 + 7
gidy, dén bao guri tau mau do tat. Pén luc ndy toan bo hé théng may dong dudng 2 ga trd vé
trang thai binh thuong.

2.1.2. Truong hop giri tau ké tiép

Sau khi thong thoai bang may dién thoai dong dudng, truc ban 2 ga thdng nhét don,
giri tau ké tiép thi thuc hién thao tac dong dudng don giri tau. Lic ndy tha tuc thao tac va
trang thai biéu thi cua thiét bi nhu sau:

Budc 1: Ga giri (ga A) xin duwdng giri tau sang ga don (ga B):
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Tryc ban ga A 4n nut dong dudng thi may ga A phat sang ga B xung dién (+) xin
duong. Sau d6 may ga B tu dong phat xung dién (-) sang ga A tra 10i dong ¥ don tau. Lic
d6 trén dai khong ché ga A diy dén bao guri tau sang mau vang, ga B diy dén bao dén tau
sang dén vang; 1an luot may ga A va B déu kéu chudng trong thoi gian tir 6 + 7s.

Buéc 2: Ga B ddng y cho dwong ga A:

Tryc ban ga B an nut doéng duong dong y don tau, may & ga B chuyén sang trang thai
dong duong don tau, diy dén bao don tau sang dén mau luc. Dong thoi phat sang ga A mot
xung dién duong dé cho dudng. May ga A nhan xung dién duong tir ga B t6i thi chudéng kéu
tir 6 + 7s roi ciing chuyén sang trang thai dong dudng giri tau, diy dén béo giri tau sang dén
mau luc. Lic ndy truc ban ga A c6 thé mé tin hiéu ra ga, chuan bi cho tau vao khu gian.

Budc 3: Ga A gii tau:

- Tryc ban ga A thao tdc m¢ tin hi¢u ra ga cho phép tau vao khu gian.

- Khi d6i banh tau dau tién chiém dung mach dién dudng ray 1 thi may ¢ ga A ty dong
phat xung (+) sang ga B bdo tau chay, lic do may ¢ ga B kéu chuong 6 + 7 gidy va dén don tau
mau luc tit, mau do sang. Pong thoi ¢ ga A dén mau luc tat, mau do sang, khu gian dang co
tu, mdy cla hai ga & trang thai dong dudng hoan toan. Néu mét trong 2 ga c6 mudn thao tac dé
guri mot doan tau khac nira thi khong thé thuc hién dugc, hodc néu mudn khoi phuc may trd lai
trang thai binh thuong thi ciing khong thé lam duoc.

Budc 4: Ga A xin dwong giri tau ké tiép:

- Sau khi doan tau xuét phat tir ga A da ra ga nhung chua dén tram dong dudng phéan khu
(chua chiém dung khu doan duong ra 2), tryc ban ga A 4n nit ké tiép NKT dé phat sang ga B
xung dién (+) xin duong, lam chudng ga B kéu. Néu ddng y don tau ké tiép thi trong khi
nghe chuodng kéu tryc ban ga B an nut ké tiép. Lac ndy ga B chuyén sang dong duong don
tau ké tiép dong thoi phat xung dién (-) sang ga A tra 15i dong y don tau ké tiép. Trén dai
khéng ché ga A va ga B ddy dén bao ké tiép sang mau vang, kéu chudng trong thoi gian tir 6
+7s.

- Khi tau dén khu doan mach dién duong ray 2 (khu doan mach ray dén) 1am cho role
mach ray 2 nha suodn, tai tu role ¢ tram dong dudng s€ xac nhan hudng chay tau lam cho dén
biéu thi trén cot tin hiéu phan khu chiéu 1é sang luc cho phép doan tau gui thir nhat vuot qua.
Pong thoi ngit dudng diy dong duong khu gian 1am 2 phan khu.

- Khi tau vuot qua ¢t tin hiéu phan khu chiém dung khu doan mach ray 3 (khu doan
mach ray di) 1am role mach ray 3 nha suon. Luc nay cot tin hiéu phan khu chiéu 1é chuyén sang
sang do.

- Khi tau giai phong hoan toan khu doan mach ray 2 thi tai ti role tram dong duong s€ tu
dong phat xung dién (+) vé ga giri xac nhan phan khu thtr nhat thanh thoat dé cho phép gui
doan tau ké tiép ra ga. Luc nay tai ga gui chudng kéu cho dén khi doan tau giai phong hoan toan
khu doan mach ray 3, dén biéu thi gtri tau ké tiép sang lyc.

Budc 5: Ga A giri tau ké tiép:

- Khi dén biéu thj ké tiép sang luc, Truc ban ga thao tic mé tin hiéu ra ga cho phép tau
chay ké tiép vao khu gian.

- Khi doan tau chiém dung khu doan mach dién duong ray 1 thi may & ga A dén biéu thi
ké tiép mau lyc tat, chi con dén biéu thi dong duong guri tau mau do sang.

Buéc 6: Ga B dén doan tau thir nhat:

- Khi nhan duoc thong béo cta ga A doan tau thir nhit da ra ga, ga B mé tin hiéu vao
ga dé chuan bi dén tau. Khi doan tau di vao khu doan mach dién dudng ray 4, thi trén dai
khéng ché sang thém dén bao giri mau do béo cho tryc ban ga B biét tau dd dén ga minh.
Luc nay may ga B tu dong phat xung dién duong ra tram dong duong.
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- Sau khi tryc ban ga B xac nhan doan tau da vao ga tron ven thi dong tin hiéu vao ga
va giai khoa ghi. Luc nay dén bao ké tiép mau vang tit, mau luc sang, dén bao gii mau do
tat, dén bao don van sang do. Tai tram dong dudng tin hiéu chiéu 1é s& chuyén tir d6 sang
luc (néu doan tau ké tiép da dén khu doan mach ray 2) cho phép doan tau ké tiép di vao
phan khu thr 2 hodc tin hiéu chiéu 1¢ tit (néu doan tau ké tiép chua dén khu doan mach ray
2).

Buéc 7: Ga B d6n doan tau ké tiép va khoéi phuc thiét bi

- Khi doan tau ké tiép dén khu doan mach ray 2 thi c6t tin hi¢u chiéu 1é sang luc (néu
doan tau tha nhat di vao ga tron ven) hodc cot tin hi¢u chiéu 1& van sang do (néu doan tau
thr nhat chua vao ga don);

- Khi vuot qua ¢t tin hi¢u tai tram dong duong vé ga don tau lam tin hiéu tram dong
duong chuyén sang sang do.

- Khi doan tau ké tiép di vao khu doan mach dién dudng ray 4, thi trén dai khong ché
dén bao giri tau sang dén do, dén bao ké tiép mau luc tit bao cho truc ban ga B biét doan tau
ké tiép di vao ga minh. Luc ndy may ga B ty dong phat xung dién duong ra tram dong
duong dé khoi phuc thiét bi.

- Sau khi tryc ban ga B xac nhan doan tau da vé dén ga tron ven thi dong tin hiéu vao
ga va an nat an khoi phuc dé khoi phuc may dong duong hai ga vé trang thai ban dau. Lic
nay cac den bao don guri tau mau do tat dong thoi phat mot xung dién Am sang ga A dé khoi
phuc may dong duong ¢ ga A tro vé trang thai ban dau, may ga A reo chudng tir 6 + 7 giay,
dén bao giri tau mau do tat. Pén lic nay toan bo hé thong may dong dudng 2 ga tré vé trang
thai binh thuong.

2.2. Khéi phuc mdy trong cdc trwong hop bit thwong

Trong qué trinh d6ng duong don gui tau, khi tiu da vao ga don tron ven va mach dién
duong ray khong cé trd ngai thi viéc khoi phuc may dong duong duoc thyc hién boi truc
ban ga don tau nhu muc 2.7. Tuy nhién trong thuc thuc té cong tac chay tau c6 trudng hop
sau khi da lam tha tuc déng duong, do doan tau gip su ¢d hodc do thay doi phuong an chay
tau ma khong giri tau ra ga dugc hodc do thiét bi phat sinh trd ngai thi may dong duong
cling can phai duoc khoi phuc vé trang thai binh thuong dé c6 thé thuc hién thu tuc dong
duong don giri tau tiép theo. Nhirng trudng hop khoi phuc mdy nhu vay goi 13 khoi phuc
may trong cac trudng hop bat thudng. Pé dam bao an toan chay tau, tiy theo ting trudng
hop c6 thé khoi phuc may bang cac thi tuc thao tac khac nhau, thiét bi chay tau ké tiép trén
khu gian déng duong nira ty dong 64D-1A c6 thé khoi phuc may trong nhimng truong hop
nhu sau:

a. Khéi phuc huy bo

Sau khi d4 1am thu tuc dong duong, do doan tau gip su cd hodc do thay doi phuong an
chay tau ma khong gui tau ra ga duoc thi phai thuc hién khoi phuc dong duong. Khoi phuc
hiy bé dong dudng dugce thuc hién trong cac truong hop sau:

- Sau khi tryc ban ga A an nut dong duong dé phat mot xung dién duong xin duong ga
B va may ga B ty dong phat mét xung dién &m tra 101 thi trén dai khéng ché ga A dén bao
gui tau sang mau vang. Lic nay néu truyc ban ga A khong c6 yéu cau gui tau nita thi sau khi
lién hé bang dién thoai vdi tryc ban ga don tau, tryc ban ga gii chi can an nat an khoi phuc
1a c6 thé huy bé trang thai trén, thiét bi dong dudng & ca 2 ga déu trd vé trang thai binh
thuong;

- Khi tryc ban ga B déng ¥ don tau va an nit dong dudng, trén dai khéng ché ¢ ga A
sang den bao gui tau mau lyc, 6 ga B den bao don tau sang mau luc. Néu lic nay ga A
khong mudn giri tau nita cin huy bo trang thai dong duong thi sau khi lién hé bang dién
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thoai vé6i truc ban ga dén tau, truc ban ga giri 4n nat an khoi phuc dé khéi phuc duge may
dong dudng & ca 2 ga trd vé trang thai binh thuong.

- Pbi v6i ga dién khi tap trung, sau khi tin hiéu ra ga di md néu lic nay ga A khong
mudn giri tau nita sau khi lién hé bing dién thoai véi truc ban ga don tau, tryc ban ga giri
phai huy bo duong chay giri tau trude sau d6 nit 4n khoi phuc dé khoi phuc duoc may dong
duong & ca 2 ga tro vé trang thai binh thuong.

Nhu vay, viéc khéi phuc huy bd dong duong chi duogc thyc hién bdi truc ban ga gui
tau. Tryc ban ga don tau khong thé thuc hién duoc.

b. Khoi phuc khi tro ngai

Khoéi phuc khi tré ngai la truong hop khoi phuc dac biét, dugce thyc hién khi may dong
duong khong c6 kha nang khéi phuc mot cach binh thuong. Khoi phuc khi tré ngai khong
kiém tra bat ky diéu kién ndo ma hoan toan dua vao nhén vién truc ban chay tau ga thuc
hién vi vay nhan vién truc ban chay tau hai ga nhat thiét phai cing nhau xac nhan trong khu
gian khong c6 doan tau ndo chiém dung (doan tau chua hé xuat phat, trong khu gian khong
c6 toa tau, doan tau dén ga tron ven), cot tin hiéu ra ga ¢ hai dau khu gian déu ¢ trang thai
dong, ddng thoi phai duge ding ky trong s6 “So dang ky kiém tra thiét bi chay tau”. Sau do
nhan vién tryc ban chay tau ga md niém phong kep chi, 4n nat trd ngai dé khoi phuc may
déng duong.

Khoéi phuc khi tré ngai may dong duong dugc thyc hién trong cac truong hop sau:

- Khi ngudn dién may dong dudng bi mat dién sau d6 c6 trd lai. Trudng hop nay xay
ra & ga nao thi truc ban ga d6 1am cac thu tuc lién quan réi 4n ndt tré ngai thi may dong
duong s€ dugc khoi phuc;

- Khi doan tau chay dén ga dén tau nhung do sy ¢ trén mach dién dudng ray khong
thé thuc hién khoi phuc may sau khi tau dén. Truong hop nay sau khi 1am cac thu tuc lién
quan thi truc ban ga giri 4n nit tro ngai, khi nghe chuéng kéu tryc ban ga don an nut khoi
phuc dé khoi phuc may dong duong vé trang thai binh thudng;

- D01 vOi ga chua dién khi tap trung, sau khi tin hi¢u ra ga da mo néu luc ndy ga giri
khong mudn gui tau nira sau khi lién hé bang dién thoai voi truc ban ga don tau, truc ban ga
gtri phai huy bo duong chay gui tau trude sau do nut an tré ngai dé khoi phuc duge may
dong dudng & ca 2 ga trd vé trang thai binh thudng.

- Sau khi dé lam thu tuc déng dudng chay tau ké tlep ((lac nay da co doan tau chiém
dung khu gian), néu ga giri khong c6 nhu cau giri tau ké tiép nita thi viéc khoi phuc may
dong duong chi dugc khoi phuc sau khi doan tau thir nhat da vao ga tron ven, truc ban 2 ga
1am cac thu tuc lién quan thi truc ban ga giri 4n nat trd ngai, khi nghe chudng kéu truc ban
ga don an nat khoi phuc dé khoi phuc may dong dudng vé trang thai binh thuong;

3. Thiét ké mach dién cia thiét bi
3.1. Mach dién chay tau ké tiép

Pé thuc hién dong dudng nira tu dong chay tau ké tiép, ngoai may dong duong nira
tu dong 64D-1A hién c6 s€ lép thém cac role va cai tao cac mach dién nhu sau:

- Mach dién chay tau ké tiép goém:

+ Role niit an ké tiép (RNKT): Dung dé ghi nhan thao tac xin va cho duong dén giri
tau ké tiép;

+ Role m¢ duong lap lai (RMDPL): c6 tac dung luu gilr trang thai mé dudong guri tau
dé khéng ché role nut 4n ké tiép tai ga gui;

+ Role xin gui ké tiép (RXG): Dung dé xac nhén ga gui xin dudng ga don dé gui
doan tau ké tiép;
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+ Role xin dén ké tiép (RXP): Dung dé xac nhan ga don dong y cho dudng ga gui
guri tau ké tiép.

+ Role don tau ké tiép (RPKT): Dung dé bao trang thai ga dén du diéu kién don
doan tau ké tiép.

+ Pén biéu thi chay tau ké tiép: Pén vang sang khi hai ga 1am thu tau xin va cho
duong chay tau ké tiép; Pén luc sang khi du diéu kién giri va don tau ké tiép.

- Ngoai ra, trong mach dién may 64D-1A c6 lap thém cac diéu kién khong ché trong
mach phat tin hi¢u, mach tin hi€u guri tau, mach dién tin hi¢u don tau, mach di¢én role dong
duong va cac role lap lai role thong bao (RTBL), role lap lai lva chon (RLCL)va role 1ap lai
mach ray (RMRL).
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3.2. Nguyén Iy hoat djng ciia mach dién khi chay tau ké tiép
3.2.1. Truong hop khong chay tau ké’ tiép

Khi thyc hién dong duong dé cho tau chay vao khu gian giira 2 ga lién quan trinh tu
hoat (,i(f)n,g cac bude cua mach dién nhu may dong duong 64D-1A. P61 véi mach dién chay
tau ké ti€p va tram dong duong phan khu hoat dong nhu sau:

Tai tram dong duong thiét bi hoat dong nhu sau:

a. Tai ga gui ’ ,

- Khi doan tau thtr nhat ra ga chiém dung khu doan dudng ray 1 (khu doan duong ray
ngang cét tin hi¢u vao ga nguogc chiéu), trong khi role m¢ duong RMD con dang hut thi role
mo duong 1dp lai hat theo mach dién:

+ Mach dién kich tur:

KD— RPPsl— RXG3d— RMPsT— [RMPL| —KA

+ Sau khi hut, role RMDPL tu gilr theo mach dién:

KD—RTD7{— RTA7{— RMPL,T— —KA

- Khi nhan duoc xung dién duong tir tram déng dudng phat vé bao tau di chiém dung
khu doan duong ray 3 va giai phong khu doan duong ray 2, RTD hut theo mach:

TPD(MDP — RM3¢—->RM2;T—» RHLT)—» X1 — Ga A (RND:sy— RNAy
—>1|RTD| 4—1|RTA| s>RND2{—>RNA3J)—>X2—> THD (RHL,T—> AD)

Role RTD hit s& lam cho chudng kéu, dong thoi cat mach role mo duong lap lai
(RMDL) bao hiéu tir thoi diém nay s& khong xin giri tau ké tiép duogc nira.

Khi tau ra khoi khu doan mach ray 3 thi RTD nha suon hut, chuéng ngung
kéu.

b. Tai tram dong duwong

- Khi tau dén mach dién duong ray sé 2 lam cho RM2{—RHL hit theo mach dién:

KD—RPKC3{—>RHCH—>RM24l— — KA

Sau khi hat RHL tur giit theo mach: KD—>RPKC3d—RHL;T—[RHL] — KA

Khi role huéng 1é hit 1am cho dudng day dong duong nira ty dong bi cit ra dé ndi
ngudn dién tir tram dong duong cip vé ga giri tau (chuan bi cho chay tau ké tiép) va ndi role
khéng ché & tram déng duong 1én dudng day dé chuan bi nhan tin hiéu tra dudng tir ga don
tau. Pong thoi ndi mach cho cot tin hiéu phan khu dong dudng hudng 16 sang luc.

Hoat dong ctia cac mach dién nhu sau:

+ Mach dién thip dén cot tin hiéu phan khu dong duong hudng 1¢:

DB —» RHLsT— RPD¢T — |TPD CL-L| — AB

+ Khi tau dén mach dién duong ray s6 3 1am cho RM3{—RDPDV, lic ndy cot tin hiéu
phéan khu hudng 1€ den luc tt, sang dén do:

KD — RHLsT— RPD¢! — |TPD CL-B| - KA

+ Khi tau ra khoi mach dién duong ray s6 2 1am cho RM27T, luc nay tir tram phéan khu
s& phat xung dién duong vé ga giri cho dén khi tau rdi khoi khu doan mach ray 3.

- Khi tau chiém dung khu doan duong ray 4 (khu doan dudng ray ngang cot tin hiéu
vao ga cua ga don), tai ga don sé ty dong phat xung dién duong ra tram dong dudng lam cho
role RKC hut theo mach:

Ga B (KD »>RND;N)— X1 — TPD (RDPsd ->RHLsT—|[RKC] s~ RHL:H)—>

X2— ga B (RNA3y ->RND,T — KA)
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- Khi RKCT s& 1am cho role phu khéng ché RPKC hut va tu gilr theo mach di¢n:

+KD — RKCiT — —>KA

+KD — RPKC,T — RPDy — — KA

- Khi hét xung dién tir ga don phat ra (khi doan tau giai phong khu doan dudng ray 4)
thi RKC s& nha sudn hiit— role RPKC s& nha cham dé ndi mach cho role RDD hiit va ty
gilr theo mach dién:

+KD — RKC2y - RPKC,T — RM33T —» RM2;T (RHCT) — — KA

+KD — RPD;T — RM3;T » RM2;T (RHCsT) — — KA

- Khi role dong duong hut lam cho role hudng 1€ roi thi ¢dt tin hi€u & tram dong
duong tat.

Thiét bi tai tram dong duong trd vé trang thai binh thuong (RPDT, RHLY, RHCY,
RKCY, RPKCY, cot tin hiéu chiéu chin, chiéu 1¢ déu tat), duong day déng duong khu gian
duoc khai thong.

c. Tai ga don

Truc ban ga don thao tdc mé tin hi€u vao ga, khi tau chiém dung khu doan mach ray
4 1am cho RMR4 nha suon —-»RNDT theo mach sau:

KD — RTDsy — RTAsl — RPDP.Y — RMD:d — RXPd — RMRLel

—RTBLsT— RDKT; T i[RND] +— KA

Role ngudn duong hit ndi mach phat xung dién duong ra tram dong duong cho dén
khi doan tau gidi phong khu doan duong ray 4.

3.2.2. Truong hop chay tau ké tiép

Khi tryc ban 2 ga thyc hi¢n dong duong don gui tau gitra 2 ga, trinh tu hoat dong cac
budc cua mach dién nhu sau:

Buoc 1. Ga A xin dwong gwi tau sang ga B

a. Tai ga gui

Trude khi truc ban ga A 4n NPD dé xin dudng gl tdu phai quay may dién thoai dé
lién lac véi ga B. Vi dong dién cua may dién thoai la dong xoay chiéu nén né di qua 4 tu
2uF 1am cho chudéng mdy dién thoai ga B kéu, dong thoi dong dién goi chudng nay cung di
qua RTA va RTD cua 2 ga vi RTD va RTA chi hoat dong khi c¢6 dong mét chiéu di qua
dung chiéu nén céc role nay khong hoat dong.

Sau khi tryc ban 2 ga da lién lac bﬁng dién thoai v&i nhau va ga B tra 101 déng y don
tau. Tryc ban ga A 4n NPD dé xin duong guri tau lam cho RND ga A c6 dién, mach di¢n
nhu sau:

KD — RTDsy »>RTAsy »>RPD,T — RCB2y »>RPYsy —» NDD(in) —» RTL3{

—[RND| — KA

Vi dong tac 4n NDD cua tryc ban khong c¢d dinh nhung yéu cau role nguon duong
(RND) phai lam vigc on dinh de cho thiét bi lién quan hoat dong, nén ngudi ta lap thém to
tiép diém va tu Ci1 voi Ry roi mic // v6i RND lam thanh mach nha cham.

Khi thdi an nat déng duong thi mach dién nay cung cép ngudn cho RND tiép tuc
hoat dong tur 6 + 7 giay.

- Tu C; thuong xuyén dugc nap dién sin theo mach sau:

+24V—> RNA{ — RNDid — Ry — C1 — -24V.

- Tu Ci phéng dién cap cho RND theo mach sau:
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+Ci > Ry —)RND{?—) —--C

* Role nguon RNDT ¢6 2 tac dung:

- Lam cho RLCT va tu gitr dé tao diéu kién chuin bi nhan xung trd 101 ctia ga B theo
mach dién sau:

KD —> RNAg— RKP3{ — RDD;T5>RMP2l—-»RND4sT—[RLC| KA

- Mach ty gitt RLC nhu sau:

KD—>RNAsl—>RKP:\—>RPD;T— RMD2{— RLC; T— — KA

- Khi role RLC hut s& ndi mach cho role lya chon 1ap lai nhu sau:

KD—> RLCsd— — KA

- Phat xung dién (+) lén duong day truyén dan sang ga B bao xin duong gui tau.

Sau khi may ga B hoat dong guri vé ga A xung am, lam cho RTA hut 1én theo mach:

Ga B (KD » RNA;T) X2 > TPD(RHL#—->RHCsl— RPDsT—> RHC:—
RHL>y) = Ga A (RNA3d— RND2d —1[RTA] 4> 4[RTD]| | 5RNA» - RNDsd) - X;—>
TPD(RHL\— RHC{—>RPD,T— RHC3{—>RHL:¥)— Ga B (RNDsd — RNA,T— KA)

Luc nay dong dién di qua ca hai cudn day role nhung chi c6 RTA dugc cap dién
ding chi€u nén hut suon hut.

Khi role RTA hut s€ c6 2 tac dung:

- Chudng kéu theo mach sau: KD -RTAT — — KA

- Nbi mach cho role RCB hit theo mach sau:

KD—RNAsl—>RKP;{ ->RPD;T — RTAsT — RLC3{ —RCB| — KA

RCB hut khi RTAT hat va khi RTA nha sé& tu giilr theo mach sau:

KD —RNAgy—> RKP3d— RDDPs{ — RCB; T —>Rcp—> — KA

Tiép diém RCB; T dé nap dién cho tu C» va khi mach ciia RCB bi ngit thi tu Cz
phoéng dién lam cho RCB nha cham.

- Sau khi RCBT va tu gitr thi RMRT theo mach:

KD — RPRI;T - RCBs T - — KA.

- Sau khi RMRT thi RMRLT theo mach:

KD —> RMR; T — — KA.

- Sau khi RMRT thi ga A dén bao giri tau sang vang:

KD—-RTBH—>RDYH—RDD; T->RMD7{ ->RMR;T>RLC;T—>DBG-V| — KA

Két thic budc 1, & ga gui c6 RPD, RCB, RLC, RLCL, RMR, RMRL hut, dén béo
guri sdng vang.

b. Tai ga don

Tai ga B khi nhan dugc xung dién duong tir ga glri phat sang lam cho RTD hut theo
mach sau:

Ga A (KD — RND;T)—» X1 — TPD(RHL{—RHCl— RPDsT— RHC3l—
RHL:})—> Ga B (RNDsd— RNAsl —i[RTD]s—4RTA| i>RND:2{ >RNA3{)—>X2—>
TDD(RHLsl— RHC4d—>RPD,;T>RHC>) — RHL>Y)— Ga A (RNAs{ — RND,T— KA)

Luc nay dong dién di qua ca hai cudn day role nhung chi ¢6 RTD dugc cap dién
ding chi€u nén hat suodn hat.

Khi role RTD hut s€ ¢6 2 tac dung:
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- Lam cho chuong kéu theo mach sau:

KD — RTD;T— RTA2l — — KA

Chuéng kéu tir 6+ 7 gidy bang thoi gian hit swon hit cia RTD
- Lam cho RTLT theo mach sau:

KD — RPDsT ->RTD;T - RCBsy\— RTBs! <v KA

RCB3l—> Ry —> C; /

Sau khi hét xung dién duong tir ga A phét sang thi RTDY 1am cho chuéng nging
kéu va RTL dang chdm nha thi RDY T theo mach.

KD — RDDsT — RTD{— RLTs - RKPsl—[RPY] — KA

Sau do tu giit theo mach sau:

KD — RKPs{ >RMR{— RDY;T — RXDs) — - KA

Khi RI?YT co 2 tac dung: ‘

- La di€u kién chuan bi cho dén bao don tau mau vang sang

- Két hop v6i RTL cham nha lam cho RNAT.

KD —RTDsy—>RTAs{—> RDD;T>RPY>T>RTL,;T—>RTB:y—[RNA] - KA

Tuong tu nhu cudn day role RND, khi RNA T hat 6n dinh tu C; da o dién ap san dé
phong lam cho RNA nha cham tu 6 +7 gidy.

Sau khi RTL nha han sudn hat thi RNA dugc nha cham badi tu C1 theo mach:

+Ci > R > RND;d »>RNA;T > —-C

Khi RNA hut s¢ phat xung dién (-) Ién duong day sang ga A

Khi hét thoi gian nhd chdam RNA nha suon hat 1am cho dén bdo don tau ga nay sang
mau vang.

KD — RTB# -RDY;T — RDDsT — RNAs) — RTLs\ —[DBD-V] - KA

Két thic buéc 1, tai ga don co: RDDT, RDYT va den béo don sang vang.

Buwdéc 2. Ga B dong y cho dwong ga A

a. Tai ga don ‘ )

Sau khi tryc ban ga B dong ¥ don tau thi an NDPD s€ c6 2 tac dung:

- Lam cho RDDir nha suon hut.

+ La diéu kién n61 thong mach RND:

KD—>RTDs{—>RTAs{—>RPD:{>RDYsT>NPD(4n) »>RTL:) — —> KA

+ Sau khi RDDY thi dén bao dén tau mau vang tit dén luc sang:

KD — RTB7{ >RDY;T—>RPPsl— — KA

Khi truc ban théi 4n nat thi tu C1 phong dién cho cudén diy RND:

+Cl— RND; T — — -Cl

Khi RNDTs& phat xung dién (+) sang ga A 1am cho RTDT. Khi RND nha han sudn
hut thi may ga B s€ ngirng phong xung (+) 1€n dudng day.

Két thuc budc 2 tai ga don c6: RDYT va dén bao dén sang luc

b. Tai ga gui

Sau khi nhan dugc xung dién (+) ddng y don tau cua ga B lam cho RTDT theo mach:
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Ga B (KD—»>RND;T)—X;— TPD (RHL:;l — RHC;) — RPPsT— RHCid —
RHL{)>Ga A (RND3;J—>RNA»{—i|RTD] +—4RTA] i>RND:y — RNAsl)—»> Xo—

TPD (RHL»— RHC» — RPD,T—> RHC4 — RHLY) > Ga B (RNA:l —
RND,T—>KA)

Role RTDTsé& ¢6 hai tac dung:

- Lam cho chuong kéu theo mach:

KD — RTD,T— RTA» —[CH] - KA

- N6i mach cho RMP hut:

KD—> RCBsT—>RTDsT>RMRT—[RMB| KA

Sau do tu gilr theo mach:

KD—RCBsT—>RMDPT— —KA

- Khi RMD7T thi dén vang bao gui tit va dén luc sang theo mach:

KD—-RTBH—->RDYH—->RDYA—-RDPD;T5RMD;T—|DBG-L| — KA

Luc nay ga A c6 thé mé tin hiéu ra ga cho tau chay vao khu gian.

Khi hét xung dién (+) thi RTDY nha suon hut va chudng ngimg kéu.

Két qua: Két thic budce 2 tai ga gui co: RCBT, RMRT, RMRLT, RLCLT, RLCT
RPDT, RMDT, dén bao guri sang luc

Buwoc 3. Ga A gui tau

a. Tai ga gui ‘ , , ‘

Sau khi RMD hut cac diéu kién khong ché trong ga day du, truc ban mdé tin hiéu ra
ga. Khi tryc ban thao tac mé tin hiéu ra ga lam cho RLCY. Khi d6i banh tau dau tién de 1én
doan mach di¢n dudng ray ¢ ngang cot tin hi¢u vao ga cua ga A 1am cho RDR nha suon kéo
theo RMR ¢ trong may ciing nha suon hut.

Khi RMRY s& cit mach RDD lam cho role nay roi.

- Khi RDD | ¢6 4 tac dung:

+ Dén bao gui tau luc tat, dén do sang theo mach;

KD — RTB;74— RDY# — RPD: — |[PBG-B| - KA

+ Lam cho RND7 theo mach sau:

KD—RTDs{—>RTAsy—>RPD2l—>RMD;T—>RTL:{— — KA

+ Lam cho RMDL hut va ty gitr theo mach sau:

Mach dién kich tir: KD— RPPgd— RXG3d— RMDPsT— [RMDL| —KA

Mach dién tu giit: KD>RTD7d— RTA74— RMPL;T— |RMDPL| -»KA

+ Khi tiép diém RDDs4 s& cit mach cia RCBY nhung (do tra chdm nén RCB van ¢6
dién. Nhu vay tiép diém RCB4{ 1am cho RMP nha suon hut) tiép diém RMDs4 sé cat mach
ctia RND nhung vin cham nha. Nhung RND van duogc cip dién subt tir khi RDPY cho dén
khi RMD twong duong véi thoi gian RCB nha cham, vi vay van ndi théng mach RMD khi
RCBY thi RMPY 1am cho cit mach khéng ché cho phép gui tau cta cot tin hiéu ra ga tu
dong dong lai (den luc trén cot TH ra ga tat, dén do sang).

Khi RNDT s& phat xung dién (+) sang ga B bao tau chay.

Két thuc bude 3 tai ga giri co6 RMPLT, dén bao gui sang do.

b. Tai ga don

Sau khi nhan duogc xung di¢n (+) bao tau chay lam cho role RTD hut theo mach:
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Ga A (KD » RND;N—> X1 — TPD (RHLJ—>RHC{— RPPsT— RHC3{—
RHL:\)> Ga B (RNDsy— RNAzl —>|RTD|s—>|RTA| s>RND2—>RNA3)—>X2—>

TPD (RHLs— RHCsd — RPD,T5RHCL—->RHL,)—>Ga A (RNA3d »>RND,T— KA)
Role RTDTs& ¢6 hai tac dung:

- Lam cho chudng kéu theo mach: KD -»RTD,T— RTA — — KA
- N6i mach cho RTB hit nhu sau:
KD — RTD,T — RPYsT — RPD4 — — KA

Sau d6 RTB tu giir theo mach dién: KD -RTB;T — R ->RPDY —|RTB| —» KA

* Role RTBT s& ¢6 3 tac dung:
- Lam cho deén bao don lyc tat sang den do.

KD — RTB;T — [DBP-B] — KA

- Lam cho RTBLT theo mach sau: KD—RTBsT— |[RTBL| - KA

- Lam cho RMRT theo mach sau: KD—>RM1;T->RTBsT— —> KA

RMRT lam cho RDY nha sudn hit;

Sau khi hét xung dién (+) RTDY chudng ngimg kéu.

Két thuc budc 3 tai ga don co: RTBT, RTBLT, RMRT, dén bao dén sang do.

Buoc 4. Ga A xin gui tau ké tiép

a. Tai ga gui ) ’

- Trong khi doan tau xuat phat tir ga A con chua dén tram phan khu dong duong, ga A
lam thu tyc xin duong cho doan tau k¢ tiép sang ga B (xin dudng keé ti€p) bang cach an nat ké
tiép NKT. Luc nay role RNKT hut theo mach dién:

Mach dién role nut an ké ti€p:

KD— RPDsd — NKT (4n)— RMPL;T—|{RNKT| —» KA

Sau khi role RNKT hut lam cho role RND hut theo mach dién:

KD—RTDsJ—>RTAs{—>RPD:{—>RMD3J—->RMDL;T— RNKT;T—|RND| — KA

- Khi RND hut s& nbi mach cho role xin guri hat dong thoi phat sang ga B xung dién (+)
xin duong ke tiép. Mach dién cap nguon cho RXG hut nhu sau:

KD—> RDDsl—> RMPLsT— RNKTsT— RNDsT— — KA

Sau khi RXG hiit - RLCT va ty giit dé tao diéu kién chuan bi nhan xung tra 10i cua
ga B theo mach dién sau: KD — — RXG3T>RMDP2d—>RND4T—|RLC| 5>KA

- Mach ty gitt RLC nhu sau:

KD— RXG>T— RMP2 — RLC; T— — KA

Sau khi role lya chon hit s& néi mach cho role lya chon 1ap lai hat va ndi mach tu
gitr cho role xin gui:

- Mach dién role RLCL nhu sau: KD— RLCsT— [RLCL| — KA

- Mach dién ty giit ctia role xin giri: KD— RXG;T— RLCLsT— — KA

Sau khi may ga B hoat dong gtri vé ga A 1 xung 4m, lam cho RTA hut 1én theo mach:
Ga B (KD - RNA;T) »X; —» TPD(RHLi—>RHCi— RPD:T—> RHC—

RHL:\)—> Ga A (RNA3d —> RND2d —1[RTA] 4 — RTD]| 1 >RNA{ — RND:d) - X
TPD(RHL 11— RHC 14 — RPDsT— RHC3d—>RHL:\)— Ga B (RND3d — RNA,T— KA)
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Khi role RTA hut s€ ¢6 2 tac dung:

- Chudng kéu theo mach sau: KD -RTAT — — KA
- N6i mach cho role RCB hit va tu gilr theo mach sau:

+ KD—> RXG>T — RTAsT — RLC3d —»[RCB| — KA

+ KD — RXG,T— RCBT—>Rcp—> — KA

- Sau khi RCBT va ty gitr thi RMRT theo mach:

KD —» RR;T — RCBs T — — KA.

- Sau khi RMRT thi ga A dén bao giri tau sang vang:

KD— RXG;T— RMPesl - RMRL;T— RLCL;T —-|PBKT-V| — KA

Két thiic budc 4, & ga gui c6 RXG, RCB, RLC, RMR, RLCL, RMRL, RMDL hit,
den bao guri sang do, den bao ke tiép sdng vang.
b. Tai ga don o

Sau khi nhan dugc xung dién (+) bao xin gui tau ké ti€p lam cho role RTD hut theo
mach: Ga A (KD - RND;T)— X1 — TPD (RHLJ—»RHC{— RPPsT— RHC:l—

RHL:4)—> Ga B (RNDsd— RNA»{ —i[RTD] +—1[RTA] s+>RND:2{ >RNA3{)—>X2—>

TPD (RHLs— RHCs—>RPD,T—>RHC —>RHL:\)— Ga A (RNA3Y — RND,T— KA)

Role RTDTs& 1am cho chudng kéu theo mach:

KD —RTD:T— RTA — — KA

- Khi nghe chuédng kéu néu dong y don tau ké tiép thi truc ban 4n nut ké tiép
lam cho role RNKT hut theo mach dién:

KD—> RDDs! —> NKT (4n)— RTDsT— RTBL;T—[RNKT| — KA

- Khi RNKT hat ndéi mach cho role xin don hat va tu gilt theo mach dién:

+ Mach dién kich tir: KD—>RPDsl—>RTBsT—->RTDsT—>RNKTT— — KA

+ Mach dién tur gitt: KD—>RDDs{—>RTBLsT>RKP—RXD;T—[RXP] — KA
Sau khi hét xung dién (+) RTD{ chudng ngimg kéu va ndi mach cho role ngudn
am hut theo mach dién: KD—RTDsy— RTAs{— RNKT;T— RTBL,T— — KA

Role ngudn 4m hut phat xung dién 4m sang ga gtri bao dong ¥y don tau ké tiép.
Khi role ngudén am nha suon lam cho deén béo ke tiép sdng vang.

KD — RXDsT — RNA4— |PBKT-V| — KA

Két thuc bude 4 tai ga doén co: RTBT, RTBLT, RMRLT, RXDT, dén bao don sang
do6, dén bao ké tiép sang dén vang.

Buéc 5. Poan tau thir nhét dén tram déng dwong

a. Tai tram dong duong

Khi tau d¢én mach dién duong ray s6 2 1am cho RM2J—RHL hit theo mach dién:

KD—RPKC3d—>RHCH—>RM24d— — KA

Sau khi hat RHL tyr giit theo mach: KD—>RPKCs{—RHL;T—[RHL] — KA

Khi role huong I¢ hat lam cho duong day dong dudng nira ty dong bi cit ra dé chuan
bi ndi nguodn dién tir tram dong dudng cap veé ga gui tau va nbi role khong ché & tram dong
duong 1én duong day dé chuan bi nhan tin hiéu tra dudng tir ga dén tau. Pong thoi ndi mach
cho c¢0t tin hi€éu phan khu dong duong hudng 1¢ sang luc.
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- Mach dién thap deén cot tin hiéu phan khu déng dudong hudng 1é:

KD — RHLsT— RPD¢T — |TPD CL-L| - KA

- Khi tau dén mach dién duodng ray s6 3 1am cho RM3{—>RPDP, luc nay cOt tin hi¢u
phan khu hudng 1¢ dén lyc tit, sang dén do:KD—RHLsT—>RPDsl—|TPD_CL-D| -KA

+ Khi tau ra khoi mach dién duong ray sb 2 lam cho RM2T, Luc nay tir tram phan
khu s€ phat xung dién duong vé ga gui cho dén khi tau ra khéi khu doan mach ray 3.

b. Tai ga gui ‘

Khi nhan dugc xung di¢n duong tir tram déng duong phat vé, RTD hut theo mach:

TPD(KD — RM31/—»>RM2;T— RHL/T)—» XI — Ga A (RNDsy— RNAx
—>|RTD| 4—1[RTA| s5>RND2 —>RNA3d)—>X2—> THD (RHL,T— KA)

Role RTDTs& 1am cho chudng kéu (twong tu bude 2), cit mach tu giir ctia role RMPL
(RMPLV), dong thoi ndi mach cho role mé dudng hit theo mach dién:

KD— RCB4sT—>RTDsT>RMRT—|RMD| »>KA

Sau d6 ty giit theo mach: KD— RCBsT>RMPT— —KA
- Khi RMD7T thi dén vang bao ké tiép tit va dén luc sang theo mach:

KD—RXG:T>RMDsT—|DBKT-L| — KA

Luc nay ga A c6 thé mé tin hiéu ra ga cho doan tau tiép theo chay vao khu gian.

Khi doan tau tht nhat di ra khoi khu doan mach ray 3 thi RTD nha suon hat,
chudng ngung kéu.

Két qua: Két thuc budc 5 tai ga giri c6: RCBT, RMRT, RMRLT, RLCT, RLCLT,
RMDT, RXGT, dén bao ké tiép sang luc, dén bao gri sang do.

Budc 6. Ga A giki tau ké tiép

- Tai ga giri, khi dén biéu thi ké tiép sang luc, dén biéu thi giri tau sang do, Truc ban ga
thao tac md tin hiéu ra ga cho phép tau chay ké tiép vao khu gian 1am cho RLCY.. Khi doan tau
ké tiép ra ga de 1én khu doan mach dién dudng ray 1 1am cho RM1 nha sudn kéo theo RMR
¢ trong may cling nha suon hut.

Khi RMRY s& cit mach RXG 1am cho role nay roi.

- Khi RXG— RCBY — RMBPY, RMRY, dén béo giri tau ké tiép mau lyc tit.

Két thic budc 6, tai ga gui tat ca cac role déu roi, dén bao gui sang do.

Buéc 6. Podn tiu thir nhit vao ga don

a. Tai ga don

Truc ban ga don thao tdc mo tin hi€u vao ga, khi tau chiém dung khu doan mach ray
4 1am cho RM44 — RMR trong may déng duong nha suon —-RTLT theo mach sau:

KD — ND(in)>RMRs{ — RDYsd — RTBsT — —KA

Sau do tu giltr theo mach sau:

KD —> RTL; T RPYs{ — RTBsT — —KA

Khi RTLT Iam cho dén béo giri sang do bao cho truc ban biét tau di vao ga.
KD — RTB;T — RTL;T — — KA

Déng thoi ndi mach cho role chuan bi don tau ké tiép hut theo mach dién:
KD — RXBD5T — ND3(4n) - RMRLs) — — KA

Khi tau vao hin trong ga, truc ban dong tin hiéu vao ga lam cho role RNDT va
RKPT theo mach sau:
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- Mach dién role ngudn duong:

KD — RTDs{ — RTAs{—>RPD{>RMB3}»>RXD;T>RPKTT—[RND] - KA

Khi RNDT s& phat xung dién duong ra tram dong dudng dé khoi phuc thiét bj tai
tram dong duong.

- Mach dién role khoi phuc: KD — RXDsT — NDs133 > RDKT,T »[RKP] — KA

- Khi RKPT 1am cho role xin d6én nha cham, RPYT theo mach dién:
KD—>RKPsT—>RXDsT— KA

Khi role RDYT lam cho RTL{ — dén bao don mau do tat.

Khi hét thoi gian nha chdm role RXDY—>RKPI— RDY, dén bao ké tiép sang luc.

Luc nay thiét bi cta ga dén bao trang thai khu gian dang c6 tau (RTBT, RMRT,
RTBLT, RMRLT, dén bao don sang do).

b. Tai tram dong duwong

- Khi nhan dugc xung dién duong tir ga don phat ra, role RKC hut theo mach:

Ga B (KD — RND3;)—»> X1 — TPD (RPDsd —»>RHLsT—i[RKC] +— RHL.T)—>

X2— ga B (RNA3y -RND,T— KA)
- Khi RKCT s& 1am cho role phu khéng ché RPKC hit va ty giir theo mach dién:

+KD — RKCiT - [RPKC] — KA

+ KD — RPKC;T — RDD:| — — KA

- Khi hét xung dién tir ga don phat ra thi RKC s& nha sudn hut— role RPKC s& nha
cham d€ ndi mach cho role RDD hut va tu gitr theo mach dién:
+ Mach dién kich tur:

KD — RKC>d - RPKC>T — RM33;T —» RM2;T (RHCsl) — — KA

+ Mach dién tu giit: KD>RPD;T— RM3;T —» RM2;T (RHCsd) — — KA

- Khi role dong duong hiut 1am cho role hudng 1€ roi thi cdt tin hi¢u ¢ tram dong
duong tat.

Thiét bj tai tram dong duong tré vé trang thai binh thuong (RDDT, RHLY, RHCY,
RKCY, RPKCY, c6t tin hiéu chiéu chin, chiéu 1¢ déu tit), duong day dong duong khu gian
duoc khai thong.

Buwéc 7. Doan tau thir hai dén tram dong dwong

a. Tai tram dong duwong

Khi doan tau ké tiép (doan tau thi 2) dén tram dong duong thi thiét bi tai tram dong
duong hoat dong giéng nhu trudng hop doan tau thtr nhat dén tram déng duong.

b. Tai ga gui

Khi nhan dugc xung dién duong tir tram dong duong phat vé, RTD hit tuong tu nhu
truong hop doan tau thi nhat dén tram dong dudng.

Khi role RTDTs& lam cho chudng kéu bao tau di dén tram dong duong.

Buéc 8. Poan tiu ké tiép (doan tau thir 2) vao ga don

a. Tai ga don

Truc ban ga don thao tdc mé tin hi€u vao ga, khi tau chiém dung khu doan mach ray
4 1am cho RM4J — RMR trong may dong duong nha suon —»RTLT tuong tir budc 6, dong
thoi 1am cho role chudn bi dén tau ké tiép nha (RDKTY).

Khi role RDKTY s& ndi mach cho role nguén duong hut theo mach di¢n:
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KD — RTDs { — RTAs{—>RPD,>RMD3l—->RXDP74— RMRLsl— RTBLsT—
RDKT) —»RND| - KA

Khi RNDT s& phat xung dién duong ra tram déng dudng dé khoi phuc thiét bi tai
tram dong duong tuong tu nhu khi doan tau thir nhit vio ga.

Khi tau vao han trong ga thi RMR lai hut tr¢ lai, Truc ban déng tin hiéu vao ga, va an
NKP thiét bi tai ga don hoat dong twong tu nhu khi dén tau binh thuong (khéng chay tau ké
tiép)

b. Tai tram dong dwong (hoat dong cua cdc mach dién tai tram dong duong tuong ty
buorc 6)

- Khi nhan duogc xung dién duong tir ga don phat ra, role RKC hut theo mach:

Ga B (KD — RND3)»> X1 — TBD (RPDsd -RHLsT—[RKC] +—> RHL: -

X2— ga B (RNA3y -RND,T— KA)
- Khi RKCT s& 1am cho role phu khéng ché RPKC hit va ty giir theo mach dién:

+KD — RKC; T - — KA
+ KD — RPKC,T — RPDy — — KA

- Khi hét xung dién tir ga don phat ra thi RKC s& nha sudn hut— role RPKC s& nha
cham dé nd61 mach cho role RDD hut va ty gitr theo mach dién:

+ Mach dién kich tur:

KD — RKC>d - RPKC>T — RM33T —» RM2;T (RHCsl) — — KA

+ Mach dién tu gitr:

KD — RPD;T - RM3;T - RM2;T (RHCe) —» — KA

- Khi role dong duong hut lam cho role hudng lé roi thi cot tin hiéu ¢ tram dong
dudng tat.

Thiét bi tai tram dong duong tré vé trang thai binh thuong (RBBT, RHL{, RHCY,
RKCY, RPKCY, c6t tin hiéu chiéu chin, chiéu 1é déu tit), dudong day déng duong khu gian
duoc khai thong.

c. Tai ga gui

Sau khi nhan dugc xung dién (-) ciia ga B phat sang thi RTATtheo mach:

Ga B (KD — RNAT) —-X» — TPDRHL#—RHCHA— RDPDT—>
RHCd>RHLM)— Ga A (RNAsd — RND2d —[RTA]s — JRTD]| -»RNAN —

RNDs3{) — Xi— TPD(RHL{— RHC{ — RPPsT— RHC3v—»>RHL3\)— Ga B (RND3d
— RNA,T— KA)
Khi role RTA hut s€ c6 2 tac dung:

- Chudng kéu theo mach sau: KD -»RTAT — — KA
- Nbi mach cho role cho RKPT theo mach
KD — RTA;T — RLC¢d — RTBsl — — KA

Khi RKPT lam cho RDDT va tir giir

Sau khi RDPT lam cho dén d6 bao giri tau tit, khi hét xung (-) thi RTAL chudng
khong kéu nita, RKP nha suon hut. Thiét bi dong duong tai ga giri trd vé trang thai binh
thuong (RDDT).
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