PIEU KHIEN TiN HIEU GA DPUONG SAT
BANG LIEN KHOA MAY TiNH

ThS. KIEU XUAN PUONG

B mon Tin hiéu Giao thong

Khoa Dién — Dién tir

Truwong Dai hoc Giao thong Vin tdi

Tom tit: Trén co sé phat trién ciia K§ thudt Pién tir va Ky thudt thong tin, ky thudt diéu
khién tin hiéu trong ga dwong sdt bang hé thong Tdp trung dién khi (TTPK) ciing phdt trién
khong ngirng va ngay cang hoan thién, dam bao nang luc chay tau Ion, do tin cdy va an toan
chay tau cao. Hé thong TTPK lién khod mdy tinh (Vital processor interlocking- VPI ) ra doi
chinh la két qua tich hop ciia nhiing tién bg khoa hoc va céng nghé néi trén.

Summary: Based on the development of electronic and communication engineering,
signaling control engineering in the railway stations by centralized electrification interlocking
system (TTDK) is constantly developing and ever-improving, and ensuring high train
operation capacity, improving safety and reliability. Computer based interlocking system
(processor interlocking-Vital VPI) was born as a result of the integration of sciences and

technologies above.

I. KET CAU HE THONG VPI

Heé thdng lién khoa méy tinh VPI gdm céac bd phén sau:

1. Hé thdng xir Iy lién khod (Interlocking Processor System - IPS ).

2. Giao dién nguoi may (Human Machine Interface - HMI).

3. Thiét b trong phong truc ban (General Person Console - GPC).

4. BO phan chuan doan tré ngai (Supervision Diagnosis Maintenance - SDM).
5. Hé théng mang (Redundant Net - RNET).

6. Hé thong ngudn dién (Power - PWR).

Cu thé nhu so d6 dudi day:
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So d ciu tao hé thong lién khoa may tinh

II. CHUC NANG CUA HE THONG VPI
2.1. B§ phén chuin doan tré ngai

Hé thdng chudn doan tré ngai SDM chu yéu hoan thanh nhiém vu duy tri may tinh lién
khoa va chirc ning giam sat cac giao dién. SDM thuc hién giam sat tai chd va ghi chép dbi véi
thiét bi lién khoa va giao dién, dong thoi in ra ngay thang va thoi gian ctia cac thong tin thao tac.
Ngoai ra, SDM con cung cép mot phong phap tién tién “hudng dan tim tro ngai dién tir”, thong
qua do6 nhan vién stra chira tin hiéu co thé tim céac thong tin vé tro ngai mot cach tryc quan va
nhanh chéng, kip thoi khic phuc tré ngai mot cach co hiéu qua.

% Chtric nang co ban cua SDM:

¢ Bao vé ddi voi hé thdng nhanh lién khoa, tiép nhan cac thong tin chan doan tir may
tinh lién khoa, cac tin tirc ddu vao, diu ra, cac tin hiéu trong toan ga da don gian hoa , thong tin
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chi tiét vé cac tham sd chi dinh. Khi hé théng lam viéc binh thuong khong can phai tra tim,
SDM tu dong tiép nhan céc tin tic cua hé théng lién khoa nhanh. Khi SDM khéi phuc sau khi
¢6 trd ngai hodc sau khi khoi phyc thong tin véi may tinh lién khoa, SDM c6 thé 1ap tirc tiép
nhan cac thong tin canh bao tré ngai hodc sai sot da ghi lai trong mot ngay cta hé théng may
tinh lién khoa.

¢ Doc va ldy cic thong tin tw kiém tra chi chét trong qua trinh CPU cua may tinh lién
khoa khéi dong.

¢ Thong qua mang tiép nhan cac thong tin thao tac va biéu thi tai phong Tryc ban ga va
ghi lai céc biéu thi va thao tac chi chét.

¢ Hién thi trang thai duong ga, khoi phuc cac thong tin trudc do.
¢ Quan ly mang ndi bd cua hé théng lién khoa.
% Thao tac va hién thi cia hé thong SDM

SDM dua trén hé diéu hanh Windows 2000 khoi dong bang cach chon danh sach va ctra so.
Sau khi duoc cép dién, chirc nang luu gilt ty dong khoi dong. Chra 6 co ban caa SDM sé& hién
thi vi tri két ndi co hoc cua
hé thdng lién khoa nhanh,
nhitng thu muc cap cao s&
cho phép lua chon cac
chuc nang khac nhau; tr-
udc khi thao tac thi nhan
vién duy tu phai nhap mat
ma dé xac nhan thao tac
d6i v6i hé thong.

Néu tai danh sach thu o
muc chon phan tich tro
ngai, thi hé thong SDM s&
hién thi gia co hoc va hop
may ciia hé thdng lién
khoéa con, méi hop may

déu cd cic nat an chan

doan mau do, vang hoac xanh, thé hién trang thai [am viéc hi¢n thoi; 4n hai 1an mot trong s6 cac
nat 4n d6, SDM sé& phong to hai lan don nguyén dugc chon va hién thi trang thai lam viéc cua
bang mach dién trong don nguyén do.

Ngoai chtre ning luu gitr cac sb lidu thong thudng va thu thap s lidu hién truong thi hé
thdng SDM con ¢6 cac chirc ning sau:
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Tra tim tré ngai cta hé thong lién khoa nhanh: Nhiing hinh déui day cho thay, sau
khi hé théng lién khoa nhanh phat sinh trd ngai, hé thng SDM hudng dan nhan vién
duy tu 1am thé nao dé timg budc tra tim tré ngai:

Hién thi mdy tinh lién khéa ndo phdt sinh tré ngai

Mau do 1a thé hién may tinh lién khoa c6 tré ngai, 4n hai lan vao khung may thi s& hién tiép

B
F5
s W we w w we we wm wm wm we e

wag

w5

hinh sau:

Li|
Hién thi tré ngai phdt sinh tai hdp mdy nao, hdng ndo ciia mdy tinh lién khéa
Hang mau do hién thi trong khung mau do6 hién chinh 13 hang cta bang mach in phat sinh
tré ngai, vi du hién thi 1a c6t thir 11 & tAng thir 2 tirc 1a cot thir 11 ctia hdp may I/0-1. 4n hai lan
vao khung do, s& hién tiép hinh sau:
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Hién thi tré ngai phdt sinh tai vi tri ndo trong hang
Nhu hinh trén, ta thiy trd ngai phét sinh tai vi tri 16 ctia cot thar 11.

- Kiém tra su thong nhit ddu vao cuia may lién khéa chinh va may lién khoa du phong.
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Bang trén dung d6i chiéu ma nhap théng nhét ciia may lién khoa chinh va méay du phong.

Do hai may tinh lién khoa dugc phdi day doc 1ap nén khi mot bo bi dat day, chap dién
hoidc card truy nhép c6 tré ngai thi viée nhdp dit liéu cia may chii va du phong s& khong thong
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nhit. Hé thong SDM c6 giao dién phan tich trd ngai, c6 thé kiém tra duoc tinh trang truy nhap
thdng nhat gitta may lién khéa chinh va may dy phong .

Mau xanh: may chi va du phong théng nhét, ma 1 1;

Mau vang: may chi va du phong théng nhét, mi 1a 0.

Mau d6: may chii va du phong khong thdng nhat, di chudt dén vi tri dén do6 s& hién ra thong
tin khong théng nhét giita may chu va du phong.

- Tra tim s6 liéu may lién khoa chinh va may du phong.

SR E . ==

CEREESEE

[i-DET |

illf.'fR

[1a-18DG-D

=l - BHL

i | Helan

Bdng tra tim 6 liéu ciia mady lién khéa chinh va mdy dw phong

Hé théng SDM c6 chirc ning tra tim dit liéu ddi véi nhimng dir liéu cta lién khoa chay trong
dai s& Boolean. Nhan vién duy tu co thé cung luc tra tim nhiéu dit liéu, cling co thé lva chon tra
tim mot nhom dir lidu. DSi v6i nhitng tré ngai xay ra trong thoi gian rat nhanh va ngn thi viéc
tra tim dit liéu c¢6 thé giup nhan vién duy tu tim dugc diém phat sinh trd ngai.

2.2. Chirc ning Module giao dién ngudi may

7

« Khai quat

Module giao dién ngudi may cua hé thong con duoc goi 1a hé théng nhanh HMI, hé thong
sir dung bd hién thi man hinh mau tinh thé 1ong c6 d phan giai cao, nhan vién Tryc ban ga thao
tac qua chudt, hé thong dua ra biéu thi rd rang va nhic nhé bing ngdn tir. Phan mém cua hé
thdng c6 tinh on dinh tuong ddi cao, c¢6 kha nang phan biét rd rang nhiing thao tic binh thuong
hoic khong binh thuong cuia ngudi str dung, khong dan dén viéc treo may hodc hién thi 1an 16n,
thuc hién nhic nhé ddi v6i nhiing thao tac khong ding.

Heé théng HMI c¢6 nhiing chirc ning sau:

¢ Nguoi thao tac phat 1énh diéu khién va thu thap thong tin hién trudng.
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¢ Céc thong tin gitra cac HMI, giita HMI va hé thong nhanh SDM va hé théng mo
phong do kiém doc trao ddi qua mang tbc do cao.

¢ Thyc hién cac chirc ning logic lién khoa khong yéu ciu an toan (nhu lya chon duong
chay, hién thi,...).

¢ Hién thi bang tri s6 dong dién dong tac ctia ghi & ga chinh, ga phuy.
¢ Céc chirc nang hién thi va canh bao khac theo yéu ciu ciia nguoi str dung
« Mo ta giao dién HMI

Giao dién cia HMI bao gdm 4 phan: so d6 ga, ctra s6 thao tac, ctra s6 hién thi thong tin va
clra s6 ddng hd. Hé thdng dua ra cho ngudi sir dung chirc ning ngdn ngit tiéng Anh hoic tiéng
dia phuong; biéu twgng man hinh , thong tin canh bao, hién thi thao tac, in canh bao cta h¢
thdng déu hién thi nhép, thoat bang tiéng Anh hoic tiéng dia phuong. Cac ndi dung chinh nhu
sau:

¢ M0 hinh bd tri thiét bi tin higu;

¢ Hién thi thao tac chinh;

¢ Biéu thi trang thai ciia cot tin hiéu;

¢ Biéu thi trang thai ghi;

¢ Biéu thi trang thai khoa dudng chay chay tau va don tau;

¢ Biéu thi trang thai duong ray va khu doan ghi bi chiém dung;

¢ Biéu thi cic trang thdi can thiét phan 4nh qué trinh khéng ché duong chay
¢ Biéu thi trang thai dong duong khu gian;

¢ Cac biéu thj twong ing véi tic nghiép don tau khong theo duong chay, khéng ché ghi
cuc bd, dén phong trén mit biang va biéu thi cia cac hé thdng lién quan;

¢ Canh béo cua cac thiét bi cha yéu;

¢ C6 chuc ning khoa cac nit an, duong dén giri, khu gian, khu doan ghi va c6 nhing
nhic nhé tuong tng;

¢ Co6 chirc ning biéu thi trang thai mach dién dudong ray phan mach khong tot;
¢ Hién thi s hidu doan tau;

¢ Céc biu thi va canh bdo can thiét khac.

+* Giao dién voi cac hé théng nhanh khac.

¢ Giao dién v&i cot tin hi¢u: Giao dién giita cot tin hiéu trong ga, khu gian va hé thong
lién khoa VPI dugc thuc hién theo phuong thurc sau:
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+ Dau ra ciia didu khién 16 gic khu vuc (ZLC - Zonel logical control) ndi véi céc role an
toan cua mach dié€n dén tin hi€u (nhu cac role LXIJ, ZX]J, TX]J,...) dé khoi dong; mach dién den
tin hi¢u giéng nhu cua lién khoéa role.

+ Giita hai ga canh nhau tryc tiép két ndi thong tin an toan bang dudng cap quang, bo cac
role giao dién tai mdi ga.

+ Hudng chay tau gitra hai ga, do may tinh lién khoa ¢ hai ga xac dinh thong qua duong
thong tin an toan va do may tinh lién khoa truc tiép khéi dong, giam bét duoc ) lugng cac role
mach dién phuong hudng, va cac role lién quan dén chuyén doi tin hiéu.

+ Trang thai cia tin hidu (nhu trang thai soi d6t bong dén) thong qua tiép diém role, bd
thu thap ctia ZLC dé thu thap vao may tinh.

¢ Giao dién véi mayquay ghi: Giao dién ciia hé thdng lién khoa VPI v6i may quay ghi
duoc thuc hién nhu sau:

+ Péu ra cia ZLC ndi voi cac role an toan ciia mach dién khoi dong ghi (nhu cac role
DCIJ, AFCJ, ASJ,...); Mach dién khoi dong ghi giéng nhu cua lién khoéa role.

+ Trang thai ctia bd ghi (nhu role biéu thi dinh vi va phan vi), thong qua tiép diém role, bo
thu thap cua ZLC dé thu thap vao may tinh.

¢ Giao dién voi hé thong dém truc: Hé thong VPI thong qua giao dién véi cac role an
toan dé thu thap di liéu cua thiét bi dém truc. SDM/MMS thong qua giao dién ndi tiép dé thu
thap cac tin hi€u xac dinh trd ngai cua thiét bi dém truc. Co6 thé danh sin cac giao dién khoi
phuc tré ngai dbi v6i thiét bi dém truc ¢ xa.

¢ Giao dién v&i hé théng TDCS: Thong qua hé théng ZNET, VPI trao ddi tin tirc v&i hé
théng TDCS thong qua giao dién.

¢ Giao dién voi hé thong do kiém vi tinh: Thong qua mang giam sit do kiém,
SDM/MMS chuyén céc tin tirc tr& ngai do hé théng lién khéa xac dinh dén trung tim diéu
khién.

¢ Giao dién VPI véi ga bén canh: Giao dién giira hai hé thong lién khoa VPI cia hai ga
canh nhau st dung giao dién an toan ky thuat 3, sir dung 4 rudt cap quang dé ndi thiét bi lién
khoa giira hai ga.

R/

+¢ Giao dién voi cac hé thong lién khoa khac.

Néu hé théng lién khoa ¢ ga bén canh 1a lién khoa hop khoa dién hodc lién khoa dién khi
tap trung role, hé thdng lién khoa VPI déu c6 thé thuc hién két ndi bang cach ting thém giao
dién, hé¢ thdng VPI ciing c6 thé cung cap cac diéu kién lién khoa lién quan cho ga bén canh.
Mach dién giao dién gitta hé théng VPI va cac hé théng lién khoa khac str dung role an toan.
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KET LUAN

Hé théng TTDK lién khod may tinh da va dang dwoc ap dung rong rai trén duong sit Qudc
gia ctia nhidu nude trong khu vuc va thé giéi. PSVN ciing dang hudng téi dé sir dung hé thng
nay cho tuyén DS Ha Noi-Vinh, vi vay ngoai viéc phai c6 ha ting k¥ thuat hoan chinh, can phai
dao tao doi ngii ki su va can bd ki thuat du trinh do va tay nghé dé quan 1y va khai thac hé
thdng co6 hiéu qua, tin cay va lau bén.

THUAT NGU VIET TAT CUA HE THONG LIEN KHOA VI TINH

VPI (Vital processor interlocking) - Hé théng lién khéa vi tinh

IPS (Interlocking Processor System) - Hé théng xt 1y lién khoa

HMI (Human machine interface) - Hé thong giao dién ngudi may

SDM/MMS (Supervision Diagnosis maintenance) - Hé théng giam sat vi tinh va chuan doan bao vé
CLC (Central logical control) — Diéu khién logic trung tim

UPS (Uninterruptible Power System) B ngudn dién lién tuc

ATP (AutomaticTrain Protection) - H¢ théng tu dong phong vé doan tau vugt tbc do

ATS (Automatic Train Supervision) - Hé thong tu dong khdng ché giam sat doan tau

TDCS (Train Dispatching Command System) - Hé thong diéu d¢ chi huy chay tau

DMIS (Dispatching Management Information System) - Hé théng quan 1y dit liéu didu do chi huy vén tai
DSS/CTC (Decision Support Systems/ Centralized Traffic Control System) - Hé théng diéu do tap trung
ADS (Application database Systems) - Hé thong kho dir liéu tmg dung

EMI (Electromagnetic Interference) - Can nhiéu dién tir

CAA (Component Application Architecture) - G6i phan mém tmg dung
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