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ludi duong sat dé6 thi Ha Noi

Research on technical solutions for interoperability of uban rail transit network in Hano
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TGM TAT

Bai bao phan tich cac han ché, bét I khi cac tuyén duang sat da
thi (DSDT) hién nay tai TP Ha Nai dang khang thé van hanh chung,
géy lang phi vé tai nguyén, kj thuat. Trong trong lai. néu cac tuyén
trong mang ludi khéng cd céc gidi phap dé dang ba thi van phai van
hanh rigng bigt, gay kha khdn cho vigc phat trién, ing dung céng
nghé duing sat hién dai va gay lang phi quy dét thanh phd sir dung
cho DSBT. Trén co sé kinh nghigm cda chau Au va Trung Qudt vé
vén dé nay, bai bao dua ra ket qua nghién ciru, dé xuét dinh hudng
mat sd gidi phap kyj thuat dam bao kha nang van hanh lién thang
duee vai cac tuygn DSDT tai Ha Nai.

Tir khda: Duang sét da thi; duing sét; van hanh lign thang; tigu
chuén k thuat; quy chuén ky thuat.

ABSTRACT

The article analyzes the limitations, disadvantages and causes
when the current urban railway lines in Hanoi cannot operate,
causing waste of resources and technology. Based on the
experience of Europe and China on this issue, the article presents
research results and proposes orientations for some technical
solutions to ensure the interoperability for urban railway lines in
Hanoi.

Keyword: Urban rail transit; railway; interoperability; regulation;
technical standard.

1. DAT VAN BE

Theo Nghi quyét s6 188/2025/QH15 [1], Quy hoach giao
théng van tai Tha dé dén 2030 tam nhin dén 2050 [2], ti nay dén
nam 2035 thanh phé sé trién khai 10 tuyén DSDT véi téng chiéu
dai khoang 413 km. Ha Noi dang diéu chinh Quy hoach chung,
bé sung 5 tuyén dudng sat tdng chiéu dai 200 km. Nhu vay dén
nam 2045 tam nhin dén 2065, Ha N&i sé c6 15 tuyén DSDT vdi
téng chiéu dai 617 km.
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Hién tai, c6 02 tuyén DSDT da dua vao van hanh la tuyén Cat
Linh - Ha Déng va Nhén - Ga Ha Noi. Trong nam 2025, TP Ha Néi du
kién khai cong thém 02 tuyén la s6 2 Nam Thang Long - Tran Hung
Dao dai 11,5 km va sé 5 (Van Cao - Ngoc Khanh - Lang - Hoa Lac) dai
hon 38km. Cung d6 |a 02 Depot tuong Ung.
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Hinh 1.1 Quy hoach mang ludi Dudng sét dd thi thanh phd Ha Noi

Thuc té 1a cac tuyén dang van hanh khai thac hién nay du cling
chay trén khé dudng 1435 mm, ciing hé théng diéu khién chay tau
tu déng CBTC va mét s6 dac tinh ky thuat chung khac, nhung cac
doan tau khéng thé van hanh lién tuyén, Depot cling dugc xay dung
riéng biét cho moi tuyén. Xét vé mat chién lugc ky thuat va van
hanh, néu toan bd cac tuyén DSOT sau nay déu tiép tuc trién khai
theo hudng nay sé dan dén nhiéu bat cap sau:

- Céc doan tau la doc 1ap gidra cac tuyén, khong thé van hanh
chung, khéng thé diéu chuyén tau gilia cac tuyén khi can thiét.
Nhiéu trudng hgp sé c6 tuyén thira tau, co tuyén lai thiéu tau.

- S6 lugng Depot rat I6n gay lang phi nguodn luc vé thiét bi, iing
dung ky thudt cong nghé, nha xuédng, may moc, nhan su Depot du
hang muc céng viéc tuong tu nhau.

HE THONG BUOING SAT BO THI/



www.tapchixaydung.vn

- Lang phi quy dat thanh phé dé xay dung Depot cho méi tuyén.

- R4t khé khan khi can thay d6i, nang cap, ap dung céng nghé
md&i clia dudng sat vao cac tuyén trong céc giai doan sau nay.

- Khéng thé dinh huéng phat trién cong nghiép dudng sat tu
chtiva tap trung.

Mot s6 nguyén nhan chii yéu cda hién trang nay la:

- Do lich s, viéc phat trién cac tuyén DSPDT tai Ha Néi trudc day
ch( yéu dua trén nhu cau cu thé ctia thanh phé trong méi giai doan
va dugc hinh thanh bdi su tham gia clia nhiéu nha thau quéc té va
cac nguédn tai trg khac nhau, véi cac diéu kién khac nhau;

- Viéc phat trién hé thdng DSDT tai Ha Noi tap trung vao viéc giai
quyét tinh trang tac nghén d6 thi va cung cap cac giai phap giao
thong hién dai;

- Viéc phat trién céc tuyén BSPT thudng dua trén du an, thiéu
tdm nhin dén viéc tich hgp téng thé toan hé théng thanh mét mang
lugi théng nhat vé mat ky thuat, cong nghé trong thanh phdo;

- Vé phuong dién ky thuat, méi du an st dung céc loai toa xe, hé
théng tin hiéu diéu khién va tiéu chuan dién khi héa khac nhau,
khoéng cé diém két ndi tuyén dé tau co6 thé chuyén tuyén;

- Chua 6 chién lugc qudc gia toan dién nao cho cac hé théng
DSDT nham thuc thi kha nang van hanh lién théng va tuong thich
ky thuat gilra cac tuyén khac nhau trong mang luéi.

Trudc hién thuc nay, can thiét c6 cac gidi phap ca vé ky thuat 1an
chinh sach nham déng bé hoa cac tuyén DSDT sép trién khai v6i
muc tiéu cé thé trién khai cac tuyén nhanh, déng bo, va c6 thé van
hanh lién théng chung, thuat nglr chuyén nganh la Interoperability,
nhu chau Au va Trung Quéc dang thuc hién. Khd nang van hanh lién
théng can dam bao thong nhat cac tuyén vé mat dac tinh ky thuat
nhung van cé kha ning nang cap, hién dai hoa theo phat trién
chung vé céng nghé dudng sat.

2. KHA NANG VAN HANH LIEN THONG TREN THE GIGI

Kha néng vén hanh lién théng la kha nang ciia mét hé thong
dudng sat cho phép cac doan tau c6 thé van hanh an toan va lién
tuc theo muc hiéu qua van hanh yéu cau. (Tiéng Anh:
Interoperability means the ability of a rail system to allow the safe
and uninterrupted movement of trains which accomplish the
required levels of performance) [3];

Trén thé gidi, tai chau Au, van hanh lién théng dugc quy dinh
trong Séc lénh cGa Uy ban chau Au [3] va dugc hién thuc hoé théng
qua bé Technical Specificaions for Interoperability (Viét tat la TSI [4],
tam dich la Bé cac thong s6 ky thuat ddm bao kha nang van hanh
liéen thoéng). TSI dugc phat trién dau tién vao nam 1996 cho mang
lugi dudng sét téc d6 cao trong chau Au. D&n nam 2001, TSI duoc
phat trién thém cho hé théng dudng sat phd théng khéac trong chau
Au. T ndm 2008-2011, TSI dugc hoan thién va nang cap dé ap dung
cho toan bé céc loai hinh dudng sét chau Au (Hinh 2.1 [8])
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Hinh 2.1 Qua trinh phat trién TSI tai chéu Au
Vi chau Au gém nhiéu quéc gia véi cac tieu chudn ky thuat va
dac trung mang lugi khac nhau, muén chay chung xuyén quéc gia
thi can cac quy dinh ky thuat chung, do yéu cau dé van hanh lién
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théng tai chau Au chi 4p dung cho mang ludi dudng sat phé théng
va téc d6 cao. DSBT chau Au la hé théng déng ctia méi thanh phé,
da phat trién tir 1au va da c6 kha nang van hanh chung tét.

Tai Trung Quéc, thai ky dau tién khi phat trién DSPT, chua c6 bod
thong sé ky thuat chung. Tuy vdy, nhan thay rat nhiéu lgi ich ky
thuat va kinh té clia viéc st dung hé théng DSPT c6 chung dac tinh
ky thuat. T ndm 2010 da phat trién bd thong sé ky thuat chung cho
cac tuyén DSDT mdi trong Interoperability white book va dén nam
2018 bat dau quy dinh ap dung cho cac tuyén BSDT méi xay dung.

3. MOT SO GIAI PHAP KY THUAT PAM BAO KHA NANG VAN
HANH LIEN THONG TRONG MANG LUG1 BSDT HA NOI

DGi v6i mang lusi BSPT, kha nang van hanh lién théng la kha
nang cac tuyén BSPDT khac nhau hoat dong lién mach, cho phép tich
hgp tron tru cac dich vy, hé théng va co sé ha tang. Tuc la cac doan
tau, hé théng tin hiéu, diéu khién, giao thuic truyén théng va cac
thanh phan chinh khac tir cac tuyén hodc don vivan hanh khac nhau
c6 thé hoat ddng cling nhau an toan, mang lai trai nghiém gén két,
hiéu qud va than thién véi hanh khach trén toan bé mang lugi BSDT.
Vé mat ky thuat, mang lusi DSDT tai Ha Noi c6 nét tuong dong vé
mat da dang so véi hé théng dudng sit chau Au: nhiéu nha dau tu
(tor chau Au, Nhat, Trung Quéc), su khac nhau vé cong nghé diéu
khién, ky thuat, tiéu chudn ky thuat...Do d6 bén canh céc gidi phéap
vé chinh sach thi can thiét c6 cac gidi phap ky thuat dé dat muc tiéu
van hanh lién théng. Lai ich khi cac tuyén DSPT Ha Noéi c6 thé van
hanh lién thong la:

-Dam bdo an toan van hanh trén toan mang luéi bSPT;

- Dam bao kha nang van hanh lién thong gitia cac tuyén BSDT;

- Kh3 nang d6i mdi va ap dung tét nhat cac gidi phap cong nghé
dudng sat méi va hiéu qua hon;

- Kha nang lua chon nha cung cap canh tranh nhat, dya trén cac
chiic ndng va giao dién dugc chudn héa;

- Kha nang lua chon gilra céc gidi phap ky thuat khac nhau, tuan
thu céc yéu cau vé chiic nang va hiéu suat clia cac tuyén DSDT;

- Phan bé hiéu qua cac ngudn luc dat dai clia thanh phé, cac
nguodn lyc ky thuat va chuyén gia ctia DSDT.

3.1. Xay dung Bé théng sé ky thuat chung cho mang luéi
PSDT Ha Noi

a) Yéu cau chung

Nhan manh rang dudng sat, bao gém ca BSDT la hé thong ky
thuat tich hgp va tuang thich, gém cac hé théng con phuong tién,
cd s& ha tang, tin hiéu va diéu khién, nang lugng, van hanh, dich vu
hanh khach (hang hod). D& van hanh lién théng cac tuyén, khéng
can thiét moi thanh phan ctia hé théng phai giéng hét nhau, ma chi
can xem xét va chudn hoa céac dic tinh ky thuat mang tinh quyét
dinh dam bao tuong thich van hanh ctia méi hé théng con, nhukinh
nghiém tirchau Au va Trung Quéc. Bo théng s6 ky thuat chung (tam
goi la Common Technical specifications for Interoperability- TSI
chung) phai ddm bao cac yéu cau co ban sau:

-Dam bao chinh sach an toan théng nhat trong toan mang ludi;

-Dam bdo cac hé théng con trong hé thong DSDT hoat déng an
toan, tin cay, san sang, c6 kha nang bao dudng slfa chlia, an ninh
(RAMSs), bao vé méi truong;

- T6i uu hoa tinh tuang thich ky thuat chéo gilra cac tuyén;

- C4u tric mé dé khéng han ché bat ky su d6i mai nao, va cac
gidi phap cong nghé méi cé hiéu qua hon;

- Chudn hoa dé khong han ché kha nang canh tranh clia cac nha
cung cap, nha san xuat;

- Chdp nhan nhiéu céng nghé va nha san xuat.

b) Cdc hé théng con va thanh phdn trong B théng sé ky thudt
chung cho mang lué6i BSPT Ha Noi

ISSN 2734-9888 104.2025 XNAYOUNG 325



NGHIEN CUU KHDA HOC

Xét vé mat ky thuat, xay dung bo TSI chung dugc coi la gidi phap
cd ban mang tinh quyét dinh cho van hanh lién théng. Tuy nhién
day clng la cong viéc phuc hgp, doi hdi su tham gia va hgp tac
chung ctia nhiéu chuyén gia trong linh vuc clia dudng sat & dam
bao tinh chinh xac va day da. Nghién ctru cho thay cac phan hé va
thanh phan cta hé théng DSDT can trién khai TSI nhu sau (Hinh 3.1
[5], [6]):

e Co s& ha tang: Khé dudng, khé gidi han, ke dgi: chiéu dai,
chiéu réng va khoang cach gitia ke doi va doan tau;

e Nang lugng: nguén dién, phuong thuc lay dién, céng suat
dién;

e Phuong tién: Chiéu dai tau, chiéu réng clia tau, tai trong truc;

o Hé théng tin hiéu va diéu khién, Hé thng SCADA;

e Van hanh: Trung tdm diéu hanh chung, quy trinh van hanh,
yéu cau vé nhan lyc van hanh.

e Bao dudng: Thiét bi va quy trinh bao dudng, stia chiia;

e Dich vu hanh khach: Hé théng théng tin hanh khach (PIS) tai
ga va trén tau, hé théng radio, hé théng CTTV, hé théng soét vé tu
dong AFG;

o Méi trudng: Khi thai, ti€ng 6n, dau vét carbon.

Operational rule, staff requirement
Shared Operalion Control Centre

Infrastructure/ Gauge
Structure gauge

Platform: height and rolling (OCC).
stock entrance gaps.

Shared maintenance and stabling
facilities.

Powar supply system

Passenger information systems
Rolling stock: Train length, axle (P15) and Public Address (PA)
load... - Radio system
CTTV system
Integrated
Collection (AFC) system.

Signalling and train operalion
control syslems.
SCADA system. — T

Automatic Fare

Carbon Footprint

Hinh 3.1 M6 ta B0 thdng tin sé ky thuat chung cho van hanh lién
tong BSDT Ha Néi

Méi phan hé can thiét lap cac ndi dung:

- Dinh nghia, mé ta vat ly va chiic nang, cac yéu cau ky thuat
chung;

- Nhiing yéu cau phai tuan thi: an toan, do tin cay va san sang
van hanh, yéu cau vé stc khoe, bao vé moi trudng va kha nang
tuong thich ky thuat;

- Dac diém ky thuat va chic nang cla phan hé: cac tham sé
chinh riéng dac trung, phuong phap tinh toan, giao dién véi cac
phan hé khac;

- Dinh nghia vé giao dién chiic nang va ky thuat cho phép céc
phan hé tuong thich;

- Céc diéu kién vé van hanh, nhan su, bao tri ...;

- Quy trinh danh gia su phu hgp dé€ sirdung cho cac thanh phan
¢6 khd nang tuong tac;

- Cac nguyén tic trién khai, tuan tha TSI chung: khi xay dung
mdi va khi nang cap.

3.2. Phat trién tiéu chudn ky thuat trén co s& TSI chung

Trén ca s& TSI chung, can c6 chién lugc phat trién hé théng tiéu
chuén ky thuat phu hop theo trinh tu [7]:

- Phan chia cac phan hé ciu thanh hé théng BSPT theo chuén
chung cta dudng sat thé gidi;

- Trong méi phan hé, xay dung khung tiéu chuén, chi ré6 nhém
tiéu chudn bat budc, nhom tiéu chudn khuyén nghi;

- Phan tich, danh gia, phan nhém cac tiéu chuan nén chuyén
dich tur tiéu chudn chau Au, TCVN sdn c6; cac tiéu chuan can xay
dung méi.
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C4c tiéu chudn can dugc chia theo miic d6 uu tién ap dung dé
c6 ké hoach xay dung dung va dq, kip thoi cing vdai tién dé phé
duyét va thdm dinh ctia du an.

3.3. Panh gia lai quy hoach mang luéi PSDT dam bao chiic
nang van hanh lién théng

Bén canh gidi phép vé tiéu chuén, can danh gié lai quy hoach
mang lugi BSPT thanh phé véi dé xuat cac ndi dung sau:

= Vi tri Depot: Xac dinh lai s6 lugng va chtic nang cac Depot
chung can thiét, tir d6 quy hoach vi tri Depot nham dam bao hanh
trinh chay tau vao/ra Depot ngan nhat, thuan lgi cho céng tac Depot
va tiét kiém quy dat thanh pho

= Vi tri Trung tam diéu hanh OCC: Xac dinh nhiém vy, s6 lugng
OCC chung dé& quy hoach vi tri OCC. C6 thé st dung cac OCC clia 2
tuyén DSDT 2A va s6 3 dé tich hagp.

= K&t ndi giita cac tuyén: Can thiét c6 cac tuyén vong tron lién
két mang Iuéi, @m béo cho cac doan tau chuyén tuyén thuan Igi,
rit ngén hanh trinh chay, ddm bao cho hanh khach chuyén tuyén
nhanh va ngdn nhat. Ngoai ra can xac dinh lai cac ga trung chuyén
dé thuan tién cho hanh khach chuyén tuyén.

* K&t ndi gilta cac Depot: Can thiét ké tuyén doc lap ndi cac
Depot dé€ hanh trinh doan tau ra vao lam tac nghiép trong Depot
dugc ngén va nhanh.

4, KET LUAN

Kha nang van hanh lién théng gitia cac tuyén trong mang lugi
DSDT Ha Noi mang lai nhiéu lgi ich khéng chi vé ky thuat, cong
nghé, kha nang trién khai déng thai cac tuyén nhanh, ma con dam
bao kha nang tiét kiém quy dat, nguén luc, va dinh hudng phét trién
céng nghiép dudng sat ctia TP Ha Noi. Mot trong cac giai phap ky
thuat co tinh quyét dinh la xay dung b théng s6, quy dinh céc dac
tinh ky thuat co ban, dac trung dé€ dam bao cac tuyén dugc déng bod
ky thuat vé ha tang, phuong tién, hé théng diéu khién va quy trinh
van hanh. B6 thong s6 nay cling la co s& dé xay dung hé théng tiéu
chudn théng nhat cho toan mang ludi. Bén canh do, viéc danh gia
lai vi tri cila Depot, OCC va cac tuyén ndi trong mang lugi cling la
mot trong cac gidi phap quan trong dé hién thuc hoa kha nang van
hanh chung ctia mang luéi BSDT Ha Néi trong tuong lai.

L&i cdm on: Nghién clu nay dugc tai trg béi Truong Dai hoc
Giao théng van tai trong dé tai ma s6 T2025-KT-001TD.
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