Cong hoa xa hoi chu nghia Viét Nam
Diéu tra thu thap di liéu cho tuyén buyt nhanh (BRT) tai Ha Ngi (Data Collection Survey on BRT in Hanoi)
Béo cao cubi ky (Final Report)

5.4 Nghién citu vé Cong tac Quan ly van hanh va Hé théng vé
54.1  Cong tac quan ly van hanh

5.4.1.1 Quan Iy van hanh théng qua viéc st dung thiét bi giam sat hanh trinh (GPS trén xe)

Tai Viét Nam, theo Biéu 12 Nghi dinh S6 91/2009/ND-CP tir nim 2012, tat ca cac xe buyt méi duoc yéu cau
trang bi thiét bi giam sat hanh trinh trén xe nhu 1 thiét bj GPS.

Khi xe duoc lap dit thiét bi GPS trén xe, dir liéu vé vi tri cia mdi xe buyt dwoc giri thuong xuyén vé may chua
va nho sir dung tng dung web, vi tri cua xe buyt c6 thé duoc theo ddi theo thai gian thuc théng qua Google
Maps.

Tai Ha N6i, TRANSERCO da xay dung bo phan giam sat hoat dong van hanh theo thoi gian thuc.

Cac chirc ning tir thiét bj GPS c6 thé sir dung trong cdng tac quan ly van hanh nhu sau:

1) Xéc nhan vi tri diém xe buyt dimg va diéu kién van hanh
2) Canh bao néu van téc van hanh cia xe buyt vuot qua van toc gisi han
3) Lén ké hoach xuat bén/ vé bén, tinh toan van téc xe buyt va thoi gian di chuyén, xac dinh

gidn céch thoi gian cua ting tuyén, sé luong diém dirng va thoi gian dong mé cta (trong
truong hop hé thong nay sir dung cho 1000 xe buyt, chi phi hang nim 1a 1 ty VND).

Do viéc l4p dat thiét bi giam sat hanh trinh di dugc quy dinh bang vin ban bai co quan c6 thim quyén, trong
dé xut tuyén buyt nhanh nay, mét hé théng tuong ty s& duoc trién khai.
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Ngudn: Nhém Nghién ctu

Hinh 5.4.1 Trung tdm van hanh xe buyt TRANSERCO

5.4.1.2 Quan ly van hanh théng qua camera trén xe

Tai Ha Noi, TP. H6 Chi Minh va Binh Duong, mét sb xe buyt di dwoc lip dat camera. Tai Ha Noi,
TRANSERCO da lip dit cac camera trén xe, dit liéu tir cdc camera nay duoc giri vé trung tim diéu hanh xe
buyt theo thoi gian thuc va duoc theo ddi trén man hinh I6n tai trung tam diéu hanh, tir ¢6 trung tam diéu hanh
c6 thé theo dbi dugc thdng tin vé tinh trang giao thong ciing nhu tinh hinh trén xe. Théng qua hé théng nay, su
an toan cua hanh khach trén xe buyt, tac phong codng viéc cua lai phu xe cling nhu hanh vi ctia cc hanh khéch
trén xe déu duogc giam sat.
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Ngudn: Nhém nghién ctu

Hinh 5.4.2 Camera trén xe buyt

Ciing nhu vay, mdi xe buyt BECAMEX TOKYU BUS tai Binh Duong ciing duoc ldp dit 5 camera trén xe dé
phong ngira toi pham: 2 camera trong xe, 3 camera quay ra bén ngoai (1 lap bén trong va 2 lip bén ngoai).
Céc camera nay ghi nhan hinh anh thong thuong, khi tai nan giao thdng xay ra, dir liéu video c6 thé duoc tai
xudng tir 6 clng, sau d6 nguyén nhén tai nan dugc phan tich va pho bién cho céc tai xé xe buyt dé phong ngira
c4c tinh hudng tuong tu trong tuong lai.

Phuong phap thu thap dir liéu video nhu xe buyt BECAMEX TOKYU BUS dugc thuc hién mot céch tiéu
chuan tai Nhat Ban. Tuy nhién, bién phéap giri dir liéu video tir xe buyt vé trung tam diéu hanh khong duoc ap
dung tai Nhat Ban.

Ngudn: Nhém Nghién ctu
Hinh 5.4.3 Gi&m séat xe buyt thdng qua camera trén xe
Dé dam bao van hanh 6n dinh cua xe buyt tai Nhat Ban, dich vu dinh vi xe buyt théng qua GPS cho ngudi sir
dung duoc trién khai. Trung tam diéu hanh xe buyt c6 thé theo ddi dir liéu riéng cua cac cong ty van hanh xe
buyt. Tir d6 trung tim didu hanh xe buyt cd thé xac nhan diéu kién van hanh cua céc xe buyt theo s xe.

Thém vao d6, thong tin vé tic nghén giao théng c6 thé duoc theo ddi théng qua hé thdng giao théng thong
minh sir dung nén tang internet.
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Khi dua vao sir dung dich vy dinh vi xe buyt, can chi tra phi ¢6 dinh thuong xuyén cho truyén dan théng tin.
Tuy nhién, viéc truyén dan dir liéu thoi gian thyc tir camera doi hoi mot bang thong 16n ma khong thyuc sy can
thiét.

Dé c6 thé xac nhan diéu kién van hanh, thiét bi giam sat hanh trinh (GPS trén xe) la trang bi pht hop. Dit liéu
thu thap tir camera trén xe s& dugc dung dé ngin ngira tai nan va s& khong duoc truyén vé trung tam diéu hanh
theo thoi gian thuc.

5.4.2  Hgthong vé

5.4.2.1 Heéthdng vé tai Viét Nam va xu hudng tuong lai

Hién tai, viéc thu tién vé tai Ha Noi dang duoc thuc hién bang cach thu cong, hanh khéch tra bang tién mat
cho phu xe buyt va nhan lai vé tir phu xe theo cac quy dinh hién hanh. Trén mot sé xe buyt tai TP. H6 Chi
Minh, c6 cac thing soat vé dugc lap dat bén canh vi tri ngdi cua tai xé tai 16i 1én xe. Sau khi hanh khach dwa
tién vao thing vé, tai xé s& giri lai vé cho khéch hang. Viéc nay lam ting ganh ning cua tai xé do phai tra lai
tién thira cho khach hang trong truong hop khach hang khéng tra chinh xéac sé tién mua vé.

Ngay ca tai mot sb nude phét trién, phu xe buyt van ban va thu tién vé. Tuy nhién, do chi phi nhin cong ting
cao theo sy phat trién cua kinh té, cac cong ty xe buyt chi str dung tai xé thay vi ca phu xe. Trong truong hop
nay, hé thong vé dién tir 1 can thiét ¢é giam ganh ning cho lai xe.

Hé thdng thu vé tai mdi quéc gia c6 su khac biét tly thudc dang vé va dong tién cia mdi nudc. Tai Nhat Ban,
hé thong ban vé tu dong di c6 sy phat trién lién tuc. Tai cac may béan vé tu dong tai Nhat Ban, hanh khéch c6
thé tu d6i vé, ddi tién. Hé thdng nay 1a duy nhit tai Nhat Ban.

Tai cac nudc chau Au nhu Phap, Diic, Anh, trong giai doan dau truge khi hé théng thé thong minh dugc ap

dung, tai xé xe buyt thyc hién tat ca cac cong viéc ban vé va thu tién. Do cac tai xé thuong tir chbi doi tién khi
ban vé nén hanh khach thuong chuan bi chinh xac so tién phai tra trudc khi 1én xe buyt.
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Phuong phép thu tién vé di c6 nhirng thay doi I6n do su tién bo cua nén tang CNTT. Vao thap nién 90, thé tra
trude da thay thé vé gidy. VAo nhitng nam 2000, tai Nhat Ban, thé thong minh da thay thé thé tra trudc. Véi su
ra doi cua thé thong minh, viéc di chuyén bang tat ca cac loai phlIO’ng tién cong COng c6 thé duoc thuc hién
chi bang mat tam the. Didu nay cho phép giam thoi gian 1én xudng xe va nang cao chat lwong van hanh.

Trong twong lai, cing voi sy phat trién cua kinh té Viét Nam va sy gia ting chi phi lao dong, tai xé xe buyt s&
phai thuc hién tat ca cac cong viéc van hanh xe buyt (thay vi c6 ca phu xe nhu hién nay). Trong truong hop
nay, viéc xay dung hé thong thu phi dién tir 1a can thiét dé loai bo nhu cau phu xe.

Viéc str dung hé thdng vé dién tir khong chi mang lai su tién loi cho hanh khach ma con mang lai loi ich cho
cong ty van hanh xe buyt do giam duoc ganh nang cho tai xé trén xe.

Hién tai, tuyén DSPT s6 1 dang duoc xay dung tai TP. H5 Chi Minh va da duoc 18n ké hoach dé sir dung thé
dién tir. i v6i tuyén BRT ndi tuyén DSPT s6 1 véi ga Sudi Tién, thé dién tir cling s& duoc sir dung va do do
tao su thuan loi cho hanh khach khi thay d6i phuong thic gitra xe buyt va DSPT.

5.4.2.2 Phuong phap thu vé

C6 hai phuong phap thu vé str dung thé vé théng minh ¢ thé duoc st dung cho BRT:
1) Thu vé trén xe: Tat ca cac xe buyt duoc lp dat thiét bi soat vé
2) Thu vé ngoai xe: C4c cong soat vé nhu duoc sir dung cho tau dién ngam sé& duoc lap dit tai
céc nha cho xe buyt tai dai phan cach giira trén tuyén.

Hai phuong phap néu trén dugc so sanh trong bang sau day:
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Biang 5.4.1 Cac phuong phap thu vé cho BRT

Thu vé trén xe

Thu vé ngoai xe

Loai diém dirng

Diém dirng thong thuong nam bén duong

Diém dirng ndm tai dai phan cch giita cua duong (néu
diém dung dugc xdy dung cho tung hudng ciia BRT, chi
phi sé ting lén gap doi)

Sb lugng diém dirng/ S6
lwgng xe buyt

Néu c6 nhiéu nha chd hon 1a xe buyt, loai hinh nay s tiét
kiém hon

Néu c6 nhiéu xe buyt hon nha chd, vén diu tu s& thap hon

Thiét bi can thiét

. Diu doc/ ghi
. Thung vé
e Maynaptién

Cbng soét vé

May ban vé tu dong

Kho giir trang thiét bi

Ngudn dién du phong, mang két noi

Trang bi

Khong cin quan tim dén vin dé an toan do cac may méc
thiét bi dugc lap dat trén xe

Can thiét phai lap dat cira va camera tai cic nha cho dé
gidm st thiét bi va sy ra vao nha cho

Théch thirc trong van dé van
hanh

Khi van hanh xe buyt chi véi mot tai xé, tai xé phai xir If
viéc thu vé

M3i nha cho can ¢6 b phan giai quyét van dé vé vé

Uu diém

Chi phi thap

Giam thoi gian I&n xudng xe

Nhuoc diém

Téng thai gian 1&n xudng xe

Chi phi cao

Ngudn: Nhém Nghién ctu

5.4.23

Hé thdng vé dién tir

Tong quan vé hé théng vé dién tir

Tai cac qudc gia, hé thdng thu vé ty dong (AFC) duoc sir dung cho hé thdng giao thong cong cong nhu DSDT
va BRT. Ngay ca tai Viét Nam, cac du an DSDT va BRT sap téi déu duoc quyét dinh sir dung thé thong minh.
M6 hinh phan cip hé théng thiét bi cho mot hé théng vé dién tir duoc thé hién nhu hinh bén dudi.
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Ngudn: Nhém Nghién ctu
Hinh5.4.4 Téng quan phan cap hé thong thé vé théng minh
Nhin chung, cic dang thé théng minh thay d6i phu thudc vao phuong thirc doc va ghi thé, phuong thirc thanh
toan, noi sir dung...Trong nghién ciu nay, thé thdng minh tra trudc khong tiép xtc sir dung cho giao théng
cong cong duoc goi la “Thé giao théng thong minh”. Thé giao thdng théng minh trang bi thém chirc nang tién
dién tir c6 thé st dung & céc cira hang ban 1é dugc phan loai 1a “thé théng minh tich hop”.

a) Phuong thirc doc va ghi thé

C6 2 loai hién c6: tiép xtc va khong tiép xtc. Vai vai trd vé giao thdng cong cong, toc do xir Iy dong vai tro
quan trong, vi thé nhin chung thé thdng minh khéng tiép xuc thuong dwoc &p dung.

b) Phuong thirc thanh toan

Puogc phén loai thanh 2 nhém chinh, tra trude va tra sau. Thé thong minh tra trude thuong dugc &p dung cho
vé giao thdng cdng cong.

C) Noi st dung
Thuong dugc su dung vai vai tro vé giao théng cong cong va vi thanh toan dién tir cho cac cua hang ban lé.

Vé “Khao sat thu thap dit liéu vé tién dién tir va thé giao thong théng minh”
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Vo thang 7/2014, mot nghién ciru c6 tén “Khao sat thu thap dir liéu vé tién dién tr va thé giao théng théng
minh” di duoc tién hanh. Muc tiéu cia nghién ctu nay la tap hop va té chirc cac dit liéu can thiét dé co thé
thuc hién hé thdng the vé dién tir tai Viét Nam dé nang cao trai nghiém ciia khach hang va cho phép hanh
khéch str dung nhiéu loai hinh GTCC véi mot tim vé duy nhat.

Céc thong tin trong nghién ciru “Khao sét thu thap dir liéu vé tién dién tir va thé giao théng thdng minh” lién
quan dén hé thong thé vé thdng minh tai Ha Noi dugc trich xuét ra nhu dudi ddy. Hinh vé bén dudi thé hién
cau trac nghién ciru “Khao sat thu thap dir liéu vé tién dién tir va thé giao théng théng minh”.

Pham vi cta nghién cuu ”
Co cau phan cap va so
STy méy chu co thé thay déi,
1 (Cac) may | phu thude vao pham vi
i chu i dich vur
_roem—— i
SSnocoomey - i i hn':':."'"',“i
: (Cac) may | Nghién cing 86 xem xéf khd ndng : (Céc) may |
! chu : bét déu sir dung tién dién tr ' chd ]
oo = e [ L}
U anomil
%}e’?{wﬁ/van\f\\“‘w-“ i
BRT BUS | | MRT1 | MRT2 | MRTS | === BRT BUS MRTZ || MRT2a || MRT3 | ommm
- Thanh phé Ho Chi Minh - - Thanh phé Hanoi -

Ngudn: Khao sat thu thap dit ligu vé tién dién tr va thé giao thong théng minh, JICA, 2014
Hinh5.4.5 Pham vi nghién ciru dyr &n Khao sét thu thap dir liéu vé tién dién tir va thé giao thong
thong minh

Hién trang va ké hoach phat trién thé vé thong minh tai Ha Noi

<Hién trang thé vé théng minh trong giao théng va céc thiét bi the vé>

Tai Ha Noi, xe buyt nhanh (xay dung 14.2 km theo “Dy an phat trién Giao thong D6 thi Ha Noi” duoc
Ngan hang Thé gisi hd tro) va duong sit do thi s& lan luot dugc dua vao khai thac. Nhitng phuong thirc
giao thdng méi nay sé& di kém vai cac thiét bi thé thong minh cho dén cip 2 hoac 3. V6i nha van hanh DSPT,
mét t6 chuc quan ly tuyén 2A, 2 va 3 dang duoc thanh I4p vai s hd trg caa JICA. Véi xe buyt nhanh, nha
van hanh xe buyt hién thoi (Transerco) s& diéu hanh ¢ giai doan khoi dau, sau d6 dwa vao dau thau va nhuwong
quyén khai thac xe buyt nhanh.

Vi hé thong xe buyt, hé thong Q-system bao gom GPS va hé thong thé vé tu dong cia Transerco va Tap doan
dién tir vién thong (Hanel) da duoc d& cap dén trong thu cia SGTVT (S¢ Giao thdng Van tai) “Yéu cau thong
qua va phat hanh khung chinh séch va cong nghé thé vé s& dem ap dung cho hé théng Giao théng Cong cong &
Ha Noi” (1178/TTr/SGTVT ngay 23/8/2013). Tuy nhién vao thoi diém nay van chua cé tién trién rd rang nao.
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Pang cha y 1a mot du an dang duoc thuc hién, chuong trinh thi diém cia “Du an cai thién giao thdng cong
cong tai Ha Noi (Thang 9 ndm 2011 dén thang 8 ndm 2014)” cua JICA. Qua chuong trinh nay, thé IC s& dugc
ap dung cho mot tuyén xe buyt vao thang 7 nim 2014.

V6i DSPT Tuyén 1, mic di theo Luat Puong sit (35/2005/QH11) né thudc su quan ly caa UBND thanh phé
Ha Noi, viéc van hanh tuyén nay thudc trach nhiém cua Tong Cong ty duong sit Viét Nam (VNR) theo "Két
luan cua B truong Bo GTVT Pao Pinh Binh va Chu tich UBND Tp Ha No6i Nguyén Quéc Triéu tai cudc
hop thong qua phuong an téng thé du an "Puong st trén cao Ha Noi, tuyén Ngoc Hoi-Yén Vién" va phuong
an két ciu cau Nhat Tan" (519/TB-BGTVT -UBHN, thang 10 nim2005). Vi 1y do nay, DSDT tuyén 1 s&
khong dugc xem xét ¢ day.

Tén thiét bj (TICA Thi Xe bugt
d o i nthanh Tuvéin 3
e ndm 2015 d :
2014) i ] [2019)
5 CCHS
(Hé théng thanh todn bil trir trung tim)
4 Miy chil cita nh khai thac
. ' ‘i f F B N
3 My chil & ciic Tuyén | Trong | Trong Trang Trong | Trong
,  Miychides Miychidmmee |y | | 9M giai | glal glai ol
byt IChiseng 1 doan dogn doan d dogn
I 'trink b Hi | thigt tj_ ) | thigt ké, ogn thidt ki,
; Thiét b HE thone thu sodt vety | didm | ming | | phae ay phie xay phac
dgng (AFC) aed @0 hao [IH 99 thao dung thao
!.____:'.,___,' I'\. Fal N b _,.I \
0 Thé IC TREFelon o 4 sk cteg
lopi A ty trimg thiu) Logi A The Felica Logi A°B The Felica

() Nam bit du gino dich kinh doanh :
Enrimg nét dirt: Bang En ké hogch, Thi diém va khio sét Enrimg nét licn: Dy dn xdy dmg )
Logi thé dira vio T trinh ¢da SGTVT (178 TTeSGTVT ). (Mt 50 logi duge Nhdm nghién e sira d6i)

Ngudn: Khio sat thu thap dit liéu vé tién dién tir va thé giao thong théng minh, JICA, 2014
Hinh 5.4.6 Hién trang thé thdng minh cho cac dw &n GTCC tai Ha Ngi
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<Tinh hinh thé théng minh lién thdng>

Céc kiéu Truyeén thong tam rat gan (NFC) khac nhau s& duoc &p dung tai cip thap nhat (Cap 0) theo thiét ké
trong cac du an xay dung hién nay nhung thiéu su phéi hop véi nhau. Do vay, trong cudc hop vai cac nha tai
trg tai UBND thanh phd Ha Noi vao ngay 02 thang 7 nim 2014, thanh phd Ha Noi da chip nhan loai the IC
duogc tirng nha tai trg kién nghi, ddng thai thanh phd Ha Néi ciing yéu cau lap dat thiét bi nhiéu dau cudi c6
thé str dung duoc voi moi kiéu Truyén théng tim rat gan trong moi hinh thirc giao théng. Vao thoi diém chuan
bi cho bao c4o nay, chinh sach co ban va don vi phat hanh thé da duoc quyét dinh, va chinh sach the vé chang
han nhu loai vé dang dugc nghién cuu.

Chinh sach co ban U Thare hign tinh lién thang giira cac hinh thire giao thang
S b ; . ; trong thanh phd
¥ Tinh lién thong gilra cae hinh thire Giao thang Cdng cong ; i .
trong thanh phé QLwa c}_mn_trang turerng lai (Hién chi dang tap trung & khu
¥ Tinh lién théng trén toan quac we gl 4o) . . .
¥ Pham vi Dich vu (tién dién tir) ] L|_.ra chen trong twong lai (Hién chi dang tap trung vao
Giao théng céng cdng)
(C4c) nha phat hanh thé 0 Lén ké hoach thiét |p nha phét hanh the duy nhét,
¥ (Cac) nha phat hanh thé giao thﬁnglcﬁng cing “Trung tam Quan trj H& thdng The v&"
¥ Hpp dbng gitra (cac) co quan oo tham quyén va nha khai || 0 Chi yéu |a dat hang (Deanh thu s& hiru béi Thanh phé)
thac O Lwa chon treng tweng lai (Giai doan dau chura tham gia)

ham gia cda (cac) ngén_h.él_rji_.__._.___,_,_._—

Chinh sach thé vé

: 0 Bang nghién ciru Dang thure
¥ Cac loai thé vé Qa thgtré?'l nh’:'én
¥ Chiét khau 0 Nhw trén

*" Chinh sach sir dyng thé IC

Mo hinh Kinh doanh
¥ Phat hanh va nap the
¥ Quan |y tien mat

= -‘_‘_‘_'_‘—l—-_,_‘_-_‘_‘_._._'_._,_.—-—'_'_._._-

Tich hop hé théng
¥ Su phéan cap hé thong
¥ Chirc ndng clia hé thing
L v Giao dién (UF)

Cie burdre midvu clim durges wem o lidn mach cho
oo bn i ra idmbheavin

Ngudn: Khao sat thu thap dit ligu vé tién dién tr va thé giao thong théng minh, JICA, 2014

Hinh 5.4.7 Tinh hinh nghién ctru thé théng minh lién théng
<Co quan phat hanh thé>

Tai Ha Noi, co cau quan ly vé hién dang dugc phat trién dya trén khai niém vé “Thu soat vé tich hop” duoc
dé xuét trong mot phan cua ké hoach thanh lap PTA (Co quan Quan ly Giao théng cong cong) cua Ngan
hang Thé gioi.

No6i dung nay da tién trién nhanh hon nho théng bao cia UBND thanh phé (53/TB-UBND) ban hanh tir thang
ba ndm 2013. SGTVT duoc giao nhiém vu 1a t6 chirc chiu trach nhiém quan Iy chung toan bo hé thdng thé IC
cho giao théng cong cong trong thanh phd Ha Noi. Vao thang 8 nim 2013, d4p lai thong bao nay, SGTVT dé
xuit Trung tdm quan tri hé thong vé (sau day goi tat 1a Trung tdm) vai cac chic ning sau.
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Pé xuit nay vé co ban di duoc phé duyét boi Quyét dinh cia UBND thanh phé (5579/QD-UBND, théang 9
nam 2013) va S& Noi vu (DOHA) di dugc giao nhiém vy tu van va trinh UBND thanh phd phé duyét vé to
chuac, hoat dong va chirc nang ctia Trung tdm khi Co quan Quan ly Giao thong c6ng cong chua dugc thanh lap.
Chirc ning chinh ciia Trung tim do SGTVT d& xuat:

1) Quan ly va phan b doanh thu
2) Quan ly phat hanh vé
3) Khoi tao thong tin ca nhan cho nguoi sir dung

12 thang 03, 2013

Théng béo sé 53TB-UBND cia UBND thanh phé Ha Néi “Két lugn cia Ong Nguyén Van Khéi — Phé Ch tich UBND thanh phé Hé
Wi trong budi hop vé chinh sdch vé va vigc lra chon cong nghé the vé cho hé thing Budmg sét £6 thi tai H8 NoT

# SGTVT dwoc phén cong chi iri va phéi hgp véi cac don vi va chuyén gia cdlién quan dé nghign curu, phét tridn khung chinh séch va

céng nghé thé vé.
24 thang 07, 2013
Théng bao sé TEITE-VP cia UBND thanh phé Ha N&i " Vé két ludn ca cia Ong Nguyén Vin Khdi— Phé Chi tich UBND thanh phé

Ha Néi trong budi hop vé khu hlgchrnh séchvé vé wﬁc iua crwn cﬁmgnghﬁ the |.-'é cho hé thr_‘mgﬂmngsétﬂﬁ thi tﬂi Ha Har"
#UBND thanh pho Ha Noi nhét tri ring o [

12 thang 08, 2013
Cong van s6 MTETT-SGTVT cua SGTVT " Yéu cdu thdng qgua v phél hanh khung chinh séch va cong nghé theé vé 58 dern &p dung
cho hé théng Glao théng Cong cong & Ha Ngi
#SGTVT dua ra nhirng ndi dung sau:
vHanh khach cé thé s dyng céc dich vy clia moi hinh thirc Giaothéng Cong cong mdt cdch thudn tién bang cach sk dung mét chiée thé
lién théng.
+'Hé théng thé vé s& co tinh lién théng gira nhiéu cong nghé thé vé, va dugc quéan iy tip trung tai Trung tdm Quan tri Hé théng Vé.
¥Khung chinh sach vé cdng nghé thé vé s& la nén téng G4 4p dyng cac gai vé cho cdc dy 4n Budng sat Db thi, xe buyt nhanh va hé
théing xe buyt hién ¢ trong thanh phé.

| Chirc néing cia Trung tam: Qudn If va phén b3 doanh thu, qudn I vigc
phat hanh vé, khii tpo thdng tin ca nhin ngurdi ding

— L
x\./
13 thang 8, 2013

Quyét dinh s6 5579/QD-UBND cia UBND thanh phé Ha Néi  “Vé viéc thding qua Ké hoach Khung chinh sdch va Cong nghé Thé vé
dién t 4p dung cho hé thing Giao théng Céng cong tai thanh phd Ha NG
% UBMD thanh phd Ha N$i cho phép SGTVT.
¥ Thay mét UBND thanh phé Ha Néi, ¢6 thém quyén quén 1 cdp chinh phi @éi véi Giao théng Céng cdng, bao gbm hé théng thé vé dién
tir.
¥ Viéc thanh lp, quan I§ va hoat ddng cua Trung tim Quan tri Hé théng Vé
+ HB tree véa tham muw cho UBND thanh phﬁ Ha Méi trong viéc ban hanh cac guy dinh cy thé aé thre hign khung chinh sachwveé va cong
nghé thé vé dién tir..

Ngudn: Khio sat thu thap dit liéu vé tién dién tir va thé giao thong théng minh, JICA, 2014
Hinh 5.4.8 Quy trinh din dén thanh Iap Trung tam Quan tri Hé théng Thé vé tai Ha Ngi
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Co quan ¢ tham quyén

Vai tro

S& Giao thdng van tai

Phéi hop vai cac s, nganh lién quan (Bao gdom phéi hop trong qua trinh thuc hién g6i vé trong cac du an phat trién giao
théng cdng cong)

Thay mat UBND thanh phd quan 1y nha nuéc vé van tai hanh khach cong cong, trong d6 c6 hé thdng the veé dign tir théng
qua viéc thanh lap, quan Iy va van hanh Trung tam Quan tri h¢ thong vé dign tir

Tham muu cho thanh phd trong viéc ban hanh cac quy dinh cu thé dé trién khai thuc

hién khung chinh sach va céng nghé thé vé.

Sé Théng tin Truyén
théng

Tham dinh, kiém tra thiét ké hé thdng thé vé ciia cac du &n phat trién van tai hanh khach cong cong, bao dam tinh két ndi
lién thong.

S& Ké hoach Pau tu

Tham muu cho UBND thanh phd trong qua trinh trién khai lap, tham dinh dy 4n, dau thau bao dam vigc trién khai hang muc
thé vé trong cac du an van tai hanh khach cdng cong

S& Khoa hoc Cong nghé

Cho y kién tham dinh vé mit cong nghé di vai (cac) hé thdng thé vé sir dung trong mang ludi van tai hanh khéch cong
cong.

S& Noi vu Trinh UBND thanh phé phé duyét md hinh té chic hoat dong va chic ning cta Trung tim Quan tri h¢ thng thé vé
s Ban hanh céc vin ban huéng din cy thé viéc quan Iy, phan bd doanh thu va céc chinh sach trg gi4 cho cc tuyén van tai
S¢ Tai chinh 5 . - A \ © g aiAm g
hanh khéach cong cong st dung thé vé dién tir
Céc dy én Tuén thu céc yéu cau, quy dinh da néu trong Khung chinh sach, céng ngh¢ thé vé duoc duyét.

Ngudn: Quyét dinh UBND TP Ha Néi S6 5579/QD-UBND
Khao sat thu thap dir ligu vé tién dign tir va thé giao théng théng minh, JICA, 2014

Hinh5.4.9 Cac co quan c6 thAm quyén lién quan trong thanh Iap Trung thm quan tri thé vé

Trong cudc hop voi SGTVT ngay 2/4/2014, nhém nghién ctu [ cho “Khao sat thu thap dir lidu vé tién dién tir
va thé giao thdng théng minh”] xac nhan rang trung tm s& dugc thanh 1ap tai toa nha dang duoc thi cong, la
mot phan cua goi 4d, du an xe buyt nhanh dugc hd trg bai Ngan hang thé gisi (Phé Nguyén Thai Hoc — xem
cac hinh bén dudi), tuy nhién Ngan hang thé giéi khdng hd tro viéc thanh lap trung tam va phat trién hé
thdng. Vi thé doi hoi céc su hd tro khac.

Ngudn: Khao sat thu thap dit ligu vé tién dién tr va thé giao thong théng minh, JICA, 2014

Hinh5.4.10 Vi tri bén xe buyt nhanh BRT tai Kim M4

5-75




Cong hoa xa hoi chu nghia Viét Nam
Diéu tra thu thap di liéu cho tuyén buyt nhanh (BRT) tai Ha Ngi (Data Collection Survey on BRT in Hanoi)
Béo cao cubi ky (Final Report)

Ngudn: Khao sat thu thap dit ligu vé tién dién tr va thé giao thong théng minh, JICA, 2014
Hinh5.4.11 Bén xe buyt nhanh Kim M4 thang 4/2016

Ké hoach téng thé dé thuc hién hé théng cip cao hon tai Viét Nam

<Céc giai doan phét trién hudng téi hé thong giao thong tich hop trén toan qubc>

Céc phuong tién giao thong d6 thi cdng cong hién nay dang dugc xay dung tai Ha Noi va TP. H6 Chi Minh tai
Viét Nam. Trong céc dy an ndy, viéc ap dung thé IC cho hé théng vé da dugc quyét dinh. Vi hoan canh nay,
¢6 vé nhu viéc str dung thé thong minh thuong xuyén sé duoc bat dau & nganh céng nghiép van tai, va sau d6
ma& rong sang thi truong tién dién tir. Viét Nam ciing twong tu nhu Nhat Ban vé mat dia ly, cac thanh phé Ion
Nam rai rac trén dao dai kéo dai tir Bic vao Nam. Co cau quan ly giao thong d6 thi ¢ Viét Nam ciing tuwong tur
nhu & Nhat Ban, ¢ Viét Nam 1a cac Uy ban nhan dan cép tinh quan ly, & Nhat Ban 1a cac nha khai thac dia
phuong. Do d6 van tai céng cong ca hai nude déu ¢ ban sic dia phwong. Xem xét tinh hinh nay, viéc mo
rong thé giao thdng théng minh & Viét Nam s& theo cac budc phat trién ciia thé giao thong thong minh nhu &
Nhat Ban, di c6 sy khac biét trong khudn kho phép 1y.

Puong 16i din dén tinh lién thong trén toan quéc bao gdom 4 budc sau:
Giai doan 1: thé IC giao thong bét diu di vao hoat dong & ting quan
Giai doan 2: Dich vu thanh toan thé IC tich hop bat dau tai cac cira hang & mdi quan
Giai doan 3: Két néi tryuc tiép céc hé thdng the IC tich hop bat dau giita cac huyén
Giai doan 4: Dich vu hd trg trong tac cia thé IC tich hop bat dau trén toan québc

Dau tién, thé IC cho cac dich vu van tai di c6 trong ngan sach cua cac du an xay dung bat du & mdi quan. Hé

thdng cap cao trong giai doan ndy cin duoc xay dung va diéu hanh béi t6 chirc phat hanh thé (ching han nhur
c4c to churc ¢ong cong va cac ngan hang) ciaa mdi quan (xem hinh bén dudi).
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Khu vire 1 Khu wvire 2
(Céc) td chire phat hanh thé {Cac) to chirc phat hanh thé
(Cor quan nha nwéde, Ngin hing (Co quan nha mrée, Npgin hing
Cip 5 Cip s
(CCHS) (CCHS)
A~ A~ )
& [ - |
Xe bujt BRT BSbT Xe buyt BRT BSBT
- i ~ e 1 5,
Lv4 Lv4 Lv4 Lv4 Lv4 Lv4
Lv3 Lv3 Lv3 Lv3 Lv3 Lv3
Lv2 Lv2 Lv2 Lv2 Lv2 Lv2
Lvl Lvl Lvl Lvl Lvl Lvl
4 4 4 4 4 4
s . ! - T :
] ]
¢ [ IC 1 CIC ¢ Bt
Lv0 Lv0 Lv0 Lv0 Lv0 Lv0
Thé xe Theé Thé The xe The Thé
\_ buyt BRT DSPT ) buyt BRT PSHT

Ngudn: Khao sat thu thap dit ligu vé tién dién tir va thé giao thong thdng minh, JICA,
2014

Hinh5.4.12 Téng quan h¢ théng thé thong minh tich hep (Giai dean 1)

O giai doan 2, dich vu thanh toan thé IC tich hop tai cac cira hang bén trong cc ga, tram va cac khu cho duoc
bit dau & mdi quan dé dem lai su hitu ich hon nita cho ngudi st dung. Thiét bi thanh toan dau cudi POS can
duogc lap dit thuan tién trong mdi cira hang va hé thong trén can phai thém chirc ning thanh toan (xem hinh
bén dudi).

Quan ly hé thng cap cao bao gém ca phét hanh thé trong giai doan nay chi giéi han ¢ cac ngan hang thuong
mai vi con c6 lién quan téi ca cac nha cung cap dich vu khac ngoai giao thdng céng cong.
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Ngudn: Khao sat thu thap dit ligu vé tién dién tir va thé giao thong thdng minh, JICA,
2014

Hinh5.4.13 Téng quan h¢ théng thé thong minh tich hgp (Buéc 2)

Trong giai doan 3, chirc ning tuong tac cta thé IC tich hop duoc bd sung vao cac hé thdng va thiét bi, chic
ning chuyén dir liéu qua lai gitra cac quan duoc bo sung vao hé thong cap cao. Vi vay hé théng cap cao cua
mdi quan duoc két ndi truc tiép va diéu ndy cho phép bit ddu st dung thé IC giira cac quan (xem hinh bén
dudi).
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Ngudn: Khao sat thu thap dit ligu vé tién dién tr va thé giao thong théng minh,
JICA, 2014

Hinh5.4.14 Téng quan h¢ théng thé thong minh tich hep (Giai doan 3)

Cép 0-1 can dugc xem xét lai trong truong hop truyén thong tam rat gan giita cac quan khac nhau. Cap 4 can
dugc xem xét lai trong truong hop dinh dang dir liéu hoac khda méd hoa gitra cac quan khac nhau.

Trong giai doan 4, dich vu tuong tac cta thé IC tich hop s& duoc bat dau trén toan quéc gidng nhu & Nhat

Ban. Di liéu s& duoc chuyén Ién hé théng cip cao & cac quan khac qua hé thdng truyén tai dir liéu dwoc van
hanh bai bén thir ba (xem hinh bén dudi).
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Ngudn: Khao sat thu thap dit ligu vé tién dién tr va thé giao thong théng minh, JICA, 2014
Hinh5.4.15 Téng quan h¢ théng thé thong minh tich hep (Giai doan 4)

Tt hon 1a nén ap dung tiéu chuan va dinh dang dit ligu tir giai doan dau tién béi chi phi dé thyc hién tinh lién
thdng giira cac hé thong ciia méi quan s& cao hon nhiéu néu ching dwoc phét trién véi thong sb ki thuat hoan
toan khac nhau.

Bo Pét dai, Co so ha tang, Giao théng va Du lich Nhat Ban ( MLIT) da phat trién “Bo tiéu chuan chung va
Huéng dan thiét ké hé thong thu soat vé ty dong lién thong cho Giao théng van tai cong cong”, nhitng nén
tang ki thuat co ban chang han nhu khung dinh dang thé va dinh dang dir liéu dé thyuc hién tinh lién thong
cua thé IC giira cac phwong thirc van tai, va giri dén Bo GTVT vao thang 02nim 2013, 1a mot trong nhirng
hd tro cho giao thdng van tai Viét Nam. Thém vao d6, thang 3 ndm 2014, MLIT da phat trién “Béo cao khao
sat nim 2013 Phat trién Tiéu chi K§ thuat chung Trién khai Hé thong Thu soat vé tu dong (AFC) trén nhiéu
tuyén" trong d6 mo ta chi tiét nhitng dic diém k¥ thuat nhu dinh dang mé héa thé 1C, hoat dong cua hé thong
va cac ludng dir liéu, nhitng gi can thiét dé phat trién céc tiéu chuan chung.

Tan dung cac s6 hiru tri tué ndy tir giai doan dau tién s& 1a buéc chuan bi dé thuc hién kha ning lién thong véi
chi phi trong dbi thip trong twong lai.
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<H¢ thong thé théng minh tai Ha Noi>

Ha Noi dang 1én ké hoach thanh lap “Trung tdm Quan tri Hé thong Thé vé (sau day duoc goi tat 1a Trung
tam)”, dy s& 1a nha phat hanh thé giao thdng thdng minh duy nhat. Boi & giai doan du thanh phd chua tinh
dén chirc ning tién dién tir, nhdm nghién ciru hiéu rang md hinh kinh doanh danh cho phat hanh va thanh toan
thé s€ nhu ¢ hinh bén dudi.

Viéc phat hanh va thanh toan thé dugc quy dinh trong Quyét dinh 20 ciia Ngan hang Nha nudc Viét Nam. Tuy
nhién, nhu d3 néu trong Quyét dinh nay: “Thé trong Quy ché nay khong bao gém céc loai thé do cac nha
cung tng hang héa, dich vu phat hanh dé sir dung trong viéc thanh toan hang héa, dich vu cho chinh cac t6
chirc phat hanh d6.”, thé (trong hinh bén duéi) phat hanh boi “Trung thm Quan tri Hé thong Thé vé” dé sir
dung cho céc dich vu giao thong cdng cong caa thanh phd Ha Noi khéng nam trong Quy dinh 20. Vi vdy, thé
thdng minh cho hé thong giao thong cong cong & Ha Noi s& khong phai 1a thé ngan hang. Ching c6 thé
duoc phat hanh ma khong can dén hé théng Ngan hang.

Ngudn: Khao sat thu thap dit ligu vé tién dién tr va thé giao thong théng minh, JICA, 2014
Hinh 5.4.16 M® hinh kinh doanh thé théng minh cho GTCC tai Ha Ngi

Vi hé thdng xe buyt, hinh thie giao théng céng cong hién tai, TRAMOC (Trung tim Quén 1y va Biéu hanh
Giao thong D6 thi Ha Noi) 1a nha phat hanh vé doc quyeén. Vi vay, sé khong khé dé thich ang vé mit thé ché
khi thém vao nhiing tuyén giao théng méi nhur xe buyt nhanh va DSPT bang cach lam theo ké hoach tuong tu
vé phét hanh thé vé, thu va quan 1y doanh thu (xem hinh bén dudi).
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Ngudn: Khao sat thu thap dit ligu vé tién dién tr va thé giao thong théng minh, JICA, 2014
Hinh 5.4.17 M® hinh ban vé xe buyt hién tai tai Ha Ni

Mot phan ctia nhiém vy ban vé thang duoc chuyén giao cho cong ty xe buyt.
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<C4c Van dé chi tiét hon lién quan dén the vé dién tir>

Trong “Khao sat thu thap dir liéu vé tién dién tir va thé giao théng thong minh” cac muc 5.2.2 ¢én 5.2.6, mo ta
chi tiét hon cac vin dé lién quan dén thé vé dién tir tai Viét Nam duoc thuc hién boi nhdm nghién ciu cua dy
an d6 va dugc xac nhan thong tin bé S6 GTVT va TRAMOC.

Dé 13 rang hon, xin tham khao cac muc dudi ddy trong Chuong 5 cua Khao sat thu thap dir liéu vé tién dién tir
va thé giao thdng théng minh”.

5.2.2 Ca4c vai tro chinh cua Trung tdm

5.2.3 Tong quan vé hé thong cap cao hon

5.2.4 T6 chiic cua Trung tm

5.2.5 Céac mbc quan trong trong viéc thanh lap trung tam

5.2.6 Chi phi Thyc hién, Van hanh va Thay thé hé thdng cap cap

5.2.7 Lién thong véi tuyén BDSDT s6 1

V& Du 4n thi diém thé vé thong minh thudc “ Dy &n cai thién GTCC tai Ha Noi (TRAHUD2)” cua JICA

Dy 4n thi diém duoc tién hanh tir thang 7/ 2014 dén thang 7/ 2015 va thong tin chung vé du an nhu sau:

. Tuyén buyt: S5 6, Giap Bat — Cau Gig, van hanh béi TRANSERCO
. S6 lwong phuong tién: 26
. Céc diém ban vé thang: 20 diém trong thanh phd
. S6 lugng the dién tir phat hanh: Khoang 200,000
. Loai thé thong minh: Felica AES cua Sony
. binh dang:
o] Vé dién tir str dung phuong phap tir “Quy dinh tich hop k§ thuat” va “Thong s6

k¥ thuat tich hop” dwoc phat trién thong qua su giup d& cua Bo Pét dai, Co so ha
tang, Giao thong va du lich Nhat Ban. Khi van hanh, ngay hét han cua vé duoc hé
thdng ghi nhan va luu trix trong thiét bi trén xe. Khi vé hét han duoc quet, hé
thdng s& xac nhan va cé canh bao.
. Thiét ké thé thong minh:

) Ddi v6i cac xe buyt khong dugc lap dat thiét bi trén xe, phu xe phai tién hanh
kiém tra thé théng minh bang mat. Trén thé c6 sin vi tri dan tem dé thé hién the
da duoc tra tién.
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Thiét ké the théng minh T roi quang cao viéc dua vao sir dung vé dién tir

O O

Thiét bi trén xe buyt

Hinh5.4.18 Du 4n thi diém sir dung thé vé dién tir tai Ha Ngi

V& “ Du an hd tro phét trién hé thdng thé vé lién thong cho van tai cong cong Ha Noi” dang duoc xay dung
baoi JICA

Dy an nay la két qua cua cac khao sat ban dau duoc thyuc hién boi JICA trong thang 12/2015. Vao thoi diém
nay, du an dang duoc xay dung va tham van véi S& GTVT Ha Noi. Noi dung chinh caa dir n nay hién tai van
chua dugc cong bd.

Hién tai tai Ha Noi, cac tuyén DSDT sb 2A, s6 3 va tuyén BRT cua Ngan hang Thé gidi dang duoc trién khai
xay dung va loai thé vé dién tir dugc st dung sé 1a loai dwoc cung cip boi cac qudc gia tai trg. Do vay, Ha Noi
yéu cau cac nha tai trg phai dua ra cac hé thdng cong doc va thiét bi trén xe cé thé doc/ ghi nhiéu dinh dang
thé thdng minh khéc nhau theo chuan giao tiép tim ngian (NFC).

Tuy nhién, cac tiéu chuan k§ thuat thé théng minh rat khéc nhau theo mdi qudc gia. Dé cé thé tich hop van
hanh gitra cac chuan thé khac nhau s& duoc sir dung cho DSDT, xe buyt nhanh va xe buyt thudng, mot tiéu
chudn k§y thuat duy nhét cho hé théng thanh toan vé dién tir va viéc xay dung hé thbng may cha 1a can thiét dé
tich hop & cap cao hon. Cho dén nay, ké hoach va tu van cu thé cho hai van dé nay van chua c6 tién trién dé
dam bao tich hop céac loai thé vé khac nhau.

Trong nghién ciru ndy ciing nhu trong “Khao sat thu thap dir liéu vé tién dién tir va thé giao thong thong
minh”, quy dinh ky thuat tich hop dé c6 thé sir dung mét thé vé cho cac loai hinh giao thong khac nhau da
dugc d& cap. Xin nhic lai ring “Trung tdm Quan tri vé” va Hé thong cap cao dugc mo ta trong “Khao sat thu
thap di liéu vé tién dién tir va thé giao thdng thong minh” s& duoc sir dung cho bao co nay.
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5.4.2.4 Phuong thic thu vé cho BRT trong nghién ctitu nay

Céc trang thiét bi cin thiét cho BRT

S6 lwong vé va ngudi ding s& mo rong trong twong lai, do d6 hé théng thé vé dién tir can c6 kha ning mo
rong. Trong twong lai, hé thong thé vé dién tir cho BRT s& két ni véi cac hé théng thé vé dién tir khéc. Lo
trinh tién t6i tich hop thé vé dién tir cho GTCC bao gdom 2 budc sau day.

Budc 1: Bit dau sir dung thé vé dién tir cho BRT

Budc 2: Bat dau tich hop véi cac tuyén BDSDT, BRT va cac tuyén buyt khac
<Budc 1>

Trong giai doan bit dau sir dung vé dién tir cho BRT, can giai dinh rang chi c6 MOT (1) tuyén BRT va MOT
(1) dé pot. Trong trudng hop nay, yéu cau tdi thiéu ddi voi hé thong the vé dién tir 1a cac lop 0/1/2. Céc I6p
3/4/5 1a chua can thiét.

Ngudn: Nhém Nghién ctu

Hinh5.4.19 Céc trang thiét bi trong Giai doan 1

Do yéu cau tich hop véi xe buyt tai Ha Noi, mé hinh phan cip cua hé théng thé vé dién tir duoc thé hién trong
hinh duéi ddy. Trong minh hoa niy, ¢6 hai mé hinh dwogc khuyén nghi.

M®6 hinh 1 st dung Lép 0/1/2/3 va khong st dung Lép 4. Trong treong hop nay, nha van hanh BRT va nha
van hanh xe buyt s& tuy xu ly doanh thu cua ho va béo céo tong hop vé Trung tam Quan Iy vé. Trung tam quan

ly vé s& tong hop dit liu tir cac bao céo nhan duoc dé c6 di liéu tong quat.

M6 hinh 2 s& c6 cac Lop 0/1/2/3 trong hé thdng vé dién tir, Lép 4 s& duoc chia sé chung gita BRT va hé
thdng xe buyt thong thudong. Pon vi van hanh BRT va xe buyt théng thuong s& tién hanh xu ly doanh thu, sau
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d6 bao cao tong hop s& dwoc guri 18n Lp 4. Két qua tap hop tong quat va dir liéu s& duoc giri tu dong 1én
Trung tdm quan ly vé tir Lop 4.

Ngudn: Nhém Nghién ctu

Hinh5.4.20 Céc trang thiét bi cin thiét cho Giai doan 2

Yéu ciu dbi vsi hé thdng thé vé dién tir

Yéu cau dbi v6i hé thdng the vé dién tir dwoc mo ta nhu bén dudi. .
<Vai tro caa mdi t6 chirc>

Can nhan dinh rang BRT s& duoc van hanh bai mot don vi dudi sy quan ly cua S& GTVT Ha Noi (TRAMOC
hozc Ia Trung thm Quan tri vé). Do vay, can gia thiét rang don vi van hanh sg phét hanh thé vé, ban vé giay,
xur ly giao dich trén xe. Trong truong hop nay cé thé c6 hai lya chon, thir nhat 1a So GTVT Ha Noi sé thu va
quan ly doanh thu tir vé hodc 1a don vi van hanh s& lam diéu nay. Hinh v& dudi day thé hién vai trd cua mdi to
chuc khi S6 GTVT Ha Noi (TRAMOC hoac la Trung tdm Quan tri vé) thu va quan ly doanh thu tir vé.
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Ngudn: Nhém Nghién ctu

Hinh5.4.21 M0 hinh méi lién hé giira mdi t6 chirc
<Quan ly phat hanh thé>

Can gia thiét rang viéc phat hanh thé cho BRT duoc thuc hién tai cac diém béan vé boi So GTVT Ha Noi
(TRAMOC hoic la Trung tdm Quan tri vé&) hoac boi don vi van hanh dwoc ky hop ddng. C6 hai truong hop
lién quan dén mua sam thé vé dién tir: hoic TRAMOC/ Trung tam quan tri vé mua tir nha san suat hoac cong
ty xe buyt mua tir nha san xuat. Hinh bén dudi mé ta quy trinh khi TRAMOC/ Trung tdm Quan tri vé mua vé
tir nha san Xut.
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Ngudn: Nhém Nghién ctu

Hinh 5.4.22 Quy trinh phat hanh vé gidy

Can gia thiét rang viéc phat hanh thé vé dién tir cho BRT dugc thuc hién tai mdi diém béan vé boi TRAMOC/
Trung tdm quan tri vé nhu 1a d6i voi the giay. Ciing gia thiét thém rang thé vé dién tir cho GTCC sé& dugc khai
tao bai cac thiét bi khai tao tai TRAMOC/ Trung tdm quan tri vé hodc don vi van hanh dé ban cho hanh khach
tai cac diém béan vé.

Ngudn: Nhém Nghién ctu

Hinh 5.4.23 Quy trinh phat hanh thé dién tir
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Phan bd chi phi cho céc thiét bi trén xe va cac thiét bi khac

Tai Nhat Ban, noi ma GTCC duoc phat trién rat manh, thiét bi doc-ghi gin trén xe buyt (R/W) di kém véi hé
thong thé vé théng minh va cac thiét bi nhu 1a may ban vé dugc lap dat boi hai hodc 3 cong ty cho doan
phuong tién hang chuc ngan xe buyt tai Nhat Ban. Chi phi cho mdi thiét bi khoang dudi 2 triéu yén.

Sy phat trién thiét bi doc-ghi gin trén xe (R/W) va thiét bi ban vé dugc bat dau tir hon 40 ndm trudc, Viéc nay
loai bo vai tro ciia phu xe buyt. Trong truong hop cua Nhat Ban, cac thiét bi phic tap dugc phat trién théng
qua viéc s6 hda hang loat thiét bi khac nhau. Khéng cé dir liéu ndo cho thiy viéc xuat khau hé théng nay dén
cac qubc gia dang phat trién & Dong Nam A hay 14 cac nuéc chau Au.

Néu cac may ban vé nay duoc xuat khau sang Viét Nam, viéc phat trién cac phan mém mai la can thiét. Trong
truong hop du an BRT nay, sé c6 khoang 100 xe buyt. Pon gia cho mdi xe buyt s& cao hon so véi chi phi cho

ca hé théng hang chuc ngan xe nhu dwoc néu trén.

Phan bd chi phi cho van hanh nap tién vao vé dién tir

Tai Nhat Ban, duong sit va mang lugi xe buyt trai dai khip dat nude. Hau hét nguoi sir dung nap tién vao the
tra trudc cua ho tai cac dia diém gan ga tau, mac d viéc do co thé dugc thuc hién trén xe buyt.

Tai Ha Noi va TP. Ho Chi Minh, hé thong duong sit do thi dang dwoc phét trién, mang ludi GTCC ciing dang
duoc xay dung. Mic du co hon 40 diém tai Ha Noi ban vé thang xe buyt, nhung & cac khu vuc quanh ga,
khong c6 diém ndo ma hanh khach c6 thé nap tién vao vé dién tr, do do, can phai thiét lap ha ting dé vé dién
ttr c6 thé duoc st dung rong rai cho hanh khach di xe BRT.

Trén thyc té, can thiét phai phat trién may thanh toan tu dong lién két véi cac ngan hang dé co thé ban vé ty
dong. Tuy nhién, cac nha san xuat xe buyt tai Nhat Ban khong c6 kinh nghiém trong linh vuc nay va chi phi
dé phat trién 1a cao do khong duoc thuc hién vai sb luong l6n.

Nap tién vao thé tra truéc con c6 thé duoc thuc hién bai phu xe ma khdng can ding may tu dong. Tuy nhién,
viéc c0 thém phu xe trén xe buyt sé lam tang cao chi phi van hanh va sé khong tao ra doanh thu gi d& cho cac
khoan dau tu dit do ban dau.

Hiéu qua chi phi cua vé dién tr va dinh hudng trong tuong lai

Nhu da dé cap bén trén, mot hé thong giao thong céng cong chua dugc phat trién, hi¢u qua dau tu s& thap do
don gia s& cao ddi voi mot s6 lugng nhé cac xe buyt trong tuyén BRT.

Mt khac, néu co thé trién khai hé thong thé vé dién tir cong nghé Nhat Ban cho tat ca cac xe buyt trén dia ban
Ha Noi thdng qua “Du &n hd tro phét trién hé thdng thé vé lién thdng cho van tai cong cong Ha No6i” hoac mot
su &n von vay khac thi hé thdng cip cao cua hé thdng the vé dién tir nay cé thé dugc sir dung cho du 4n BRT
va do @6 hiéu qua dau tu s& duoc dam bao do duoc thie hién trén mét sb lwong 16n cac phuong tién.

Tuy nhién, néu thé vé dién tir cong nghé Nhat Ban khong dwoc thong qua dé sir dung cho cac xe buyt thong
thuong tai Ha Noi nhung néu du 4n BRT nay va mang ludi xe buyt thuong c6 thé sir dung chung hé théng the
vé dién tir (Type A hoic Type B) thi hiéu qua dau tr s& van duge dam bao.

V& viéc van hanh xe buyt chi véi mot tai xé va céc giai phap dé loai bo vai trd cua phu xe
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Hién tai trén cac xe buyt thong thuong ciia Ha Noi, phu xe thu tién vé va do d6 cé thé n6i rang thoi gian dirng
& diém dung xe buyt 13 téi thiéu.

Néu trién khai viéc chi c6 mot tai xé trén xe buyt, can c6 thoi gian dé chuyén tir tra tién mat sang thanh toan
dién tir va do dé can cha y dén truong hop thir nghiém tai TP. H6 Chi Minh hién nay, khi ma viéc tra lai tién
cua tai xé c6 thé anh hudng dén an toan khi lai xe.

Vi dy an BRT va dy an xe buyt tai Ha Noi, trong truong hop dwa vao sir dung vé dién tir, thoi gian dé chuyén
tir thanh toan tién mit sang thanh toan dién tir ¢ thé 1én dén 5 nam trong trudng hop cua Nhat Ban. Trong
giai doan nay, trén quan diém lai xe an toan va giam nhe cac tac vu cho tai xé, can tiép tuc c6 phu xe dé thu
tién va thuc hién cac cong tac lién quan dén thé dién tir.

Thém vao d6, viéc van hanh xe buyt chi véi mot tai xé s& ngay lap tuc dan t6i viéc bd tri viéc khac cho phu xe.
Tai Nhat Ban, phai mat dén 10 nam dé giam bét s6 lwong phu xe ngay ca khi cac phu xe nghi huu va khong
tuyén thém cac phu xe méi. Khi s6 luong khach hang st dung thé dién tir tang 1én, nhu ciu vé phu xe s& giam
xudng. Khi sé luong khach hang sir dung thé dién tir dat mirc cao 1a ldc tién hanh viéc van hanh xe buyt chi
V&I mot tai xé xe.

Nhur dé cap bén trén, trong du 4n BRT nay, phu xe la can thiét dé thanh toan tién mat va thanh toan vé dién tu.
Diéu tuong tu s& xay ra d6i vai cAc tai xé, khi cac tuyén DSDT duoc van hanh va h¢ thong buyt dugc t6 chirc

lai, s6 lugng xe buyt dugc gia thiét s& giam xudng va do do sd lai xe ciing s& giam xudng. Cac nhan vién du
thtra s€ dugc chuyén sang cac van phong cua cong ty van hanh BRT.
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5.5 Nghién ciu vé Ké hoach té chiic giao thong

Dé viéc van hanh tuyén BRT subn sé ciing nhu gop phan xay dung ké hoach té chac giao théng, mot hé théng
uu tién cho giao thong cong cong (PTPS) da dugc nghién ciru ra soat.

Hé thong uu tién giao thong cong cong la mot hé thong gd tro viéc van hanh wu tién cho cac phuong tién giao
thdng cong cong, bao gom viéc b tri lan dwong danh riéng va lip dat hé théng dén tin hidu wu tién cac
phuong ti¢n giao thong cong cong

Céc uu diém ma Hé thng wu tién giao thong cong cong dem lai bao gom:

. Pam bao viéc van hanh xe buyt 6n dinh

. Giam thoi gian xe buyt phai ding tai cac nat giao

. bam bao van hanh buyt an toan

. Giup hanh khéch thuan tién hon khi str dung xe buyt

Trong phan nay, ndi dung sau s& duoc xem xét: Tac dong cua viéc bd tri lan danh riéng cho BRT trén duong
lwu théng chung t6i viéc to chac giao thdng tai cac nit giao va viéc van hanh tin hiéu vu tién cho BRT.
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551 Hién trang Té chitc giao théng va Quan ly hoat dgng xe buyt tai Ha nai

5.5.1.1 Hién trang T chirc giao thong (Hé thdng dén tin hiéu) tai HA noi

Hién nay, Ha noi c6 hon 900 niit giao trong d6 c6 265 diém ¢ lip dén tin hi¢u. Hé thong dén dugc két ndi vé
Trung tim Pén tin hiéu dit & Tran Hung Pao dé giam sat va diéu khién. Hién nay chua co Hé thong uu tién
giao thdng cong cong nio duogc lap dat tai Ha noi. Cac van dé lién quan dén Hé thong wu tién giao théng cong
cong duoc miéu ta trong phan 5.5.4.

Ngudn: Nhém Nghién ctu

Hinh 5.5.1 Dén giao thong tai Ha Noi

Hé thdng to chirc giao thong tai Ha Noi (dén giao thong va camera giam sat tai nity giao) duoc lip dap va van
hanh tir nim 1996 v6i muc dich dam bao cho giao théng an toan va thdng sudt. Trong nim tai khoa 2015
khoang 231 ty dong (twong dwong 10,88 triéu d6) dugc dau tu dé xay dung hé thdng mai. Thiét bi cia hé
thdng té chirc giao thong duoc dit tai S¢ Giao théng van tai Ha noi va van hanh bai Canh sat giao thong. Viéc
stra chira va duy tu bao dudng duoc thuc hién bai sy phéi hop caa 2 co quan chirc ning noi trén.

Trung tam Diéu khién dén quan Iy hé thong 450 camera giam sat. Hé thong camera quan sét va tinh toan dong
giao thdng ngay tai Trung tAm. Sau d6 Trung tim c6 thé tu dong didu chinh chu ky dén tin hiéu phu hop Vi
lwu lugng phuong tién luu thong trén duong, nho d6 tranh tinh trang Un tic giao thdng.

Hé thong camera nay ciing ¢ chirc ning phat hién dugc cac vi pham giao théng va chup duoc bién sb xe cua

phuong tién vi pham. Hé théng con cho phép nguoi st dung theo ddi dbi twong dang lwu thong va diéu chinh
dén tin hiéu dé dang.
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Ngudn: S¢ Giao théng van tai Ha noi

Hinh5.5.2 Trung tim Piéu khién giao thong Ha Nai

Ngudn: S& Giao théng van tai Ha noi

Hinh 5.5.3 Giao dién quan ly chu ky dén tin hi¢u

Nhu da dé cap, Ha Noi c6 hé thong 450 camera trong d6 50 camera st dung dé giam sat, 300 dé do luu luong
giao thong va 100 camera dé phét hién cac vi pham giao thong. Cac camera duoc lap dat tai 152 n(t giao.

Ngudn: S¢ Giao théng van tai Ha noi

Hinh 5.5.4 Camera gidm sat tai Ha Noi
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5.5.1.2 Hién trang Lan dudng danh riéng/ wu tién xe buyt tai HA Noi

Tai Ha noi ¢6 2 lan duong danh riéng cho xe buyt bao gom dirong Nguyén Trii va dudng Yén Phu - Thanh
Nién.

1) Lan dwong danh riéng cho xe buyt tai Nguyén Trai

Lan duong danh riéng cho xe buyt tai Nguyén Trai dugc dua vao st dung tir nim 2002, dai 5 km bat dau tir
nat giao Nga Tu S6. Lan dudng duoc bé tri & phia bén phai cua duong giao thdng chung, bén trai cua lan xe
tho so. Diém ding xe buyt duge dit ¢ 18 duong.

Doc duong Nguyén Trai ¢6 nhiéu nit giao hinh chit T. Phwong tién tir nit giao chir T phai di cat qua lan danh
riéng cho xe buyt thi mai c6 thé nhap véi lan dudng danh cho giao thong chung. Pay 1a nguyén nhan gy ra
xung dot giao théng véi xe buyt va nguy co xay ra tai nan thuong xuyén.

CAu tric mat duong bi hu hai sau mét thoi gian sir dung. Nguyén nhan chinh la do mat nhya duong khong du
ctng dé chiu dugng trong lugng cua xe buyt.

Hién nay, dé dam bao khdng gian mit duong cho cdng trinh xay dung tuyén duong sit Cat Linh — Ha Déng
lam duong danh riéng cho xe buyt di dugc mé cho tit ca cac loai phuong tién luu théng. Un tic thudng xuyén
xay ra trén tuyén nay vao gio cao diém.

Ngudn: Nhém Nghién ctu

Hinh 5.5.5 Lan dwong danh riéng cho xe buyt trén dwong Nguyén Trai
2 Lan dwong danh riéng cho xe buyt trén dwong Yén Phu - Thanh Nién

Lan duong danh riéng cho xe buyt trén duong Yén Phuy - Thanh Nién dai 1,3 km dugc dua vao st dung tir
nim 2014. Lan duong nay dugc dit trén duong Yén Phy, bat dau tir Tram Trung Chuyén Long Bién toi nit
giao Thanh Nién - Nghi Tam - Yén Phy. Tong ngan sach dau tu 1a 13 ty dong do lle de France tai trg. Doc
tuyén co 4 diém dirng xe buyt dugc b tri tai dai phan cach giita. Lan wu tién nay phuc vu cac xe buyt sé 4, 8,
23, 31, 41, 50, 54, 55, 58 va 86
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Ngudn: Nhém Nghién ctu

Hinh 5.5.6 Lan dwong danh riéng cho xe buyt trén dwong Yén Phu - Thanh Nién

55.2 Nghién ciru Tac dong cia Lan dwong danh riéng cho xe buyt dén cac nat giao théng.

5.5.2.1 Phuong phap nghién ctu

(1) Muc dich nghién cau

Nghién ciru dé phan tich tac dong cia viéc b tri 1an danh riéng cho BRT dan téi sy diéu chinh ¢ nit giao.
Viéc phéan tich giao thdng tai nat giao sir dung phuong phap luan cia Nhat Ban. Phan tich don gian da dugc
thuc hién vai cac di lidu c6 thé liy duoc bang cach khao sat Iuu lugng giao thong don gian (danh gia ddi véi
cac lan dudng giao thong khac khong duoc thuc hién trong khudn kho Diéu tra nay)
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Trwée khi c6 lan dwong danh cho BRT

hoat dong Sau khi cé lan dwong danh cho BRT hoat dgng

2) Céc chi s dé Phan tich n(t giao
D¢ phan tich nut giao 2 chi sé sau duoc sir dung.
1) B6 bédo hoa cua nit giao

Do bio hoa cua nit giao 1a tong gia tri cua luu lugng bio hoa méi huéng da nhan véi mot hé sé vé nhu cau
cua dong giao thong (ty Ié gitra luu lwgng giao théng thuc té tai ¢iu vao caa nit giao va dong bdo hoa)

Tai Nhat Ban, néu do bdo hoa cua nit giao dat 0.9 hodc I6n hon, tai diu vao cua ndt giao mdi lan s& phat
sinh dong giao thdng dai va Un tac giao thong tai ndt giao c6 thé tram trong hon. Tai Ha Noi, ngay ca khi dén
giao thong dang hién thi do thi vin c6 nhiéu phuong tién di qua, hé qua 1a 6 bdo hoa cta nat giao duoc dit
tham khao ¢ mirc d6 1. D6 béo hoa cta nut giao duoc tinh todn tir luu Iugng giao thong, chu ky dén va b tri
co hoc cua nit giao.

*1 Ty ¢ dong bdo hoa Saturation Flow Rate: gia sir rang tin hién dén tiép can nut giao duoc dat ¢ ché o deén
xanh trong 1 tiéng va luu lugng dong mot cach vira phai. S6 lugng phuong tién giao thong di qua nit giao
trong 1 gio d6 duoc goi la ty 1€ dong béo 10a.

*2 Y nghia ciia 0.9: Trong 1 chu ky dén, tir pha vang sang pha d6, mdi huéng c6 khoang thoi gian phuong tién
khéng thé di qua nit (thoi gian don sach nat). Bién hinh, thoi gian don sach nit trong 1 chu ky dén khoang
10%. Gia tri tham khao 0.9 Ia hiéu ciia 10% va tong gia tri.

2) Hé s6 Uin tac

Hé s6 Un tac Ia ty trong giita luu lugng giao thdng thuc té va nang luc thdng xe (s6 phuong tién c6 thé di qua
nat giao trong 1 gio) Nang luc thong xe duge tinh toan trong qua trinh tinh toan dé bdo hoa cua nut giao.
Trong Diéu tra ndy hé sé Un tic dugc tinh toan ddi véi mdi huéng cia nit giao, tuy nhién dé phuc vu cho céc
nghién ciru cu thé khéc nita, hé s6 Un tic can dugc tinh toan ddi véi mdi lan giao thdng. Néu hé sb un tic 16n
hon 1.0, On tic s& xay ra tai nit giao.
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3) Phwong phap luian nghién cieu

D4i v6i phuong an Iya chon 1 va 2, ¢d thé dé xuat st dung dai phan céch giira dé bé tri lan danh riéng cho xe
buyt di qua cac nat giao thong qua cac cau vuot hoic him duong bg. Vi vay can thiét khéng chi nghién ctu
lan duong danh riéng cho BRT tai duong giao théng chung ma ca tai dai phan cach giira. Dé xuat da thyc hién
nghién ctru phan tich nut giao nhu bang sau

1) Thuc hién khao sat luu lwong giao thone don gian 2) Pua ra céc tién dé

A

3) Piéu chinh h¢ s6 gio cao diém

4) Phan tich nat giao

Truong hop 1: Luu lugng giao théng hién tai + Lan danh riéng cho BRT (b4 tri trén lan danh cho giao

théng chung)

Truong hop 2: Luu lwong giao théng hién tai + Lan danh riéng cho BRT (theo dé xuét)

5) Piéu chinh luu lrgng giao thong twong lai

v

Truong hop 3: Luu lwong giao théng twong lai vio nim 2030 + Lan danh riéng cho BRT (theo dé xuét)

Hién trang Truong hop 1: Luu luong giao thong hiéntai | Truong hop 2: Luu luong giao thong hién tai
+ Lan danh riéng cho BRT (bo tri trén lan + Lan danh riéng cho BRT (theo dé xuat)
danh cho giao thong chung)

Hinh 5.5.7 S dé Phan tich nat giao
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1) Thyc hién khao sat Iuu lugng giao thong don gian

Dé phuc vu nghién ciru cac tuyén BRT thay thé doc dudng Vanh dai 3 va trén tuyén duong sit s 5/ BRT va
nghién ctru cac nat giao c6 den tin hiéu, Nhém Nghién ctu da thuc hién mot khao sat luu lugng giao théng
don gian.

Noi dung khao sat gdm 3 muc sau:

a) Luu lugng giao thong
b) Chu ky dén tin hiéu
c) Thanh phan lan cia ndt giao

Céc nit giao ddi twong cua khao sat giao thong don gian dwoc thé hién trong hinh sau. Di véi cac nit giao co
dén tin hiéu, khao sat dugc thuc hién tai 9 diém doc theo tuyén d6i véi Phuong an -1, Phuong an -2 va
Phuong an- 6 va 7 diém cho Phuong 4n -4, Phuong 4n -5 va Phuong 4n- 6.

Phuong én 1, Phuong an 2

Phuong an- 6

Phuong én - 4, Phuong an - 5

Phuong &n - 6

Hinh 5.5.8 Vi tri cac nat giao tién hanh khao sat luu hrgng giao thong
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Bang 5.5.1 Danh sach cac nit giao dwgee dwa vao phan tich

Phuong 4n -1, Phuong an -2, Phuong 4n -6

Puong sat so 5- PBoi Can

Duong st s6 5- Van Phuc

Puodng sat s6 5- Dao Tan

DPuong sit s6 5- Kim Ma

Puong sit s6 5- Huynh Thiic Khang

DPuong sit s6 5- Lang

DPuong sit s6 5- Nguyén Khang

Duong sét sé 5- Hoang Minh Giam

Ol |IN|OOD|O|BR|WIN|F

DPuong st s6 5- Vanh dai 3

Phuong an -4, Phuong an -5, Phuong an -6

Vanh dai 3- Puong sit s6 2A

Vanh dai 3- BRT Ngéan hang Thé gioi

Duong sét s6 5- Vanh dai 3

Vanh dai 3- Phia nam Béo tang Ha No6i

Vanh dai 3- B6 Buc Duc

Vanh dai 3- Duong Dinh Nghé

~Njo|jobR|WIN|F

Vanh dai 3- Nguyén Hoang/T6n That Thuyét
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2) Pua ra cac tién de

Déi véi gia tri co so cua ty 1é dong bdo hoa cua cac nit giao c6 dén tin hiéu, ty 1& dong bao hoa dugc sir dung
nhur trong bang sau. S6 lugng ty Ié dong bao hoa duge diéu chinh phy thuc vao anh huong cua diéu kién giao
thong tai ndt giao

Dbi véi yéu td anh huong, nhitng didu sau duoc can nhic nghién ciru: Hinh dang nit giao (goc cua nit giao va
tam nhin), thanh phan céc loai phuong tién (so lwong phuong tién loai 16n, xe may v.v.), s6 lugng I6n cua

phuong tién ré trai hoac ré phai.

Bang 5.5.2 Giatri co sé caa ty 1€ dong bdo hoa cia cac nut giao co dén tin hi¢u

Loai lan ty 1€ dong béo hoa (PCU/1 gio pha dén xanh)
Phuong tién giao thong di 2000
qua '
Phuong tién giao thdng ré 1,800
tréi '
Phuong tién giao thong ré 1,800

phai

Khao sat don gian nay khong do luu lugng giao théng cia xe may. Dya trén bao cao Diéu tra METROS va
quan sat tai thyc té, nhdm Nghién ciu gia dinh dit mac luu luong ciia xe may ¢ mic nhiéu gap 3 lan luu
lugng giao théng cua xe 6 to.

Bang 5.5.3 Céc loai hinh giao thong tiéu biéu trén dia giéi hanh chinh cii caa Ha nji

2005 2013 U tinh
Xe (1,000)] Ty 18 (%) |Xe (1,000)] Ty 18 (%) 2013/2005
0t 1.508 24% 2.056 19% 13 — 20%
Xe may 4.078 62% 6.785 64% 17| — 60%
Xe co gidi 869 13% 1.730 16% 20| — 20%
Téng 6.545 100%|  10.571 100% 16

Ngudn: Nghién citu METROS

3) Diéu chinh Hé sb gio cao diém

Trong khao sat luu lugng giao thong don gian, tai méi ndt giao chi thuc hién do lvu lwgng giao thdng trong 1
gio dong hod ciia ngay khao sat va 1 gio nay khéng nhat thiét 1a khung gio cao diém giao thong. Luu lwong
giao thdng gid cao diém da duoc tinh toan dua trén céc dir lidu giao thdng theo khung thoi gian sin c6 cua
Nghién ctu METROS.

Nhin vao phan b Iuu luong giao thong theo khung thoi gian, hé s gio cao diém (ty 1é cua Iuu luong giao
thong gio cao diém va Iuu lwong giao thdng hang ngay) 1a 8,5% va xay ra vao 7:00 budi sang.
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Ngudn: Nghién citu METROS

Hinh5.5.9 Luwu lweng giao thong theo khung thoi gian theo diéu tra mit cit trong khu varc trung tam
thanh phé

4) Tiép can phan tich nat giao

Sau khi diéu chinh hé s6 gio cao diém theo két qua khao sat luu luong giao théng don gian va xem xét thay
doi gitra truée va sau khi co lan duong cho BRT hoat dong, do bdo hoa cua nit giao va hé sé un tic theo
hudng duoc tinh toan.

Truong hop lan dau tién (trong hinh dudi day) dwoc sir dung nhu lan danh cho BRT, lan dwdng danh cho giao
thong chung sé& bi thu hep lai. D& xem xét anh hudng cua viéc ndy, nit giao s& dugc danh gia dua trén d6 bio
hoa cua nit giao va hé sé Un tic theo hudng.

Vi du, Khi 4p dung phuong an 1 va 2 cho nit giao sé 1, két qua s& nhu dudi ddy. Tai nat giao nay, tac dong
cua viéc bd tri lan duong riéng cho BRT s& duoc danh gia nhu sau.

a) Khi lan duong danh riéng cho BRT duoc bb tri theo hudng A-C thi ning lyc thdng xe bi
giam xuéng 35% (Trudc khi c6 lan BRT la: 2,220 xe/gio, sau khi c6 lan BRT la: 1,450
xe/gio)

b) Khi ¢6 lan danh riéng cho BRT, d6 bdo hoa cua nut giao ting tir 0.938 1én 1.134. Néu do

bao hoa vuot qua 1.0, thi tai dau vao ndt giao & mdi hudng s& hinh thanh dong xe dirng cho
va giao thong sé bi cham tré.

c) Tai huéng C, hé s6 Un tic ting tir 0.86 1én 1.32. Thong thudng néu hé sé Un tic trén 1 thi
0N tac s& xay ra.
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JUIL L
D ; B D ; B
= =
1110 11

Lan danh riéng cho
BRT

N z

Hinh 5.5.10 Vi du vé bé tri lan dwong danh riéng cho BRT (D6 véi lwa chen 1 va 2 tai nit giao sb 1)

N z

Bang 5.5.4 Vi du vé Két qua phan tich mit giao (trwéc khi bé tri lan dwong riéng cho BRT)

[Luru lwgng giao thong hién tai+ Lan duwong BRT ( trén duong giao thong chung]
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Chuky 1 Chu ky 2 Chuky 3
Hudng tiép can A-C (Trai) A-C (Théing, Phai) B-D
Ty 1é dong bao hoa A:  Thing 1800 * 0= 0 |A: Thing 1800 * 2= 3600 |B:  Thing 1800 * = 1800
Re Trdi 1600 * 1= 1600 R Trdi 1600 * = 0 R& Tréi 1600 * = 0
Re Phai 1600 * = 0 R Phai 1600 * = 1600 R& Phai 1600 * = 1600
Théng + Phai 1600 * = 0 Thing + Phai 1600 * = 0 Théng + Phai 1600 * = 0
Thang + Tréi 1500 * = 0 Thang + Tréi 1500 * 0 Thing + Tréi 1500 * = 1500
Théng +Phai + Trai 1400 * = 0 Thang +Phai + Tréi 1400 * = 0 Thang +Phai + Tréi 1400 * = 0
1600 5200 4900
C: Thang 1800 * 0= 0 |C:  Thing 1800 * 2= 3600 |D:  Thang 1800 * = 1800
RE Trii 1600 * 1= 1600 R Trdi 1600 * 0= 0 Ré Trii 1600 * = 0
RE Phai 1600 * 0= 0 R Phai 1600 * 1 1600 R Phai 1600 * = 1600
Thing + Phai 1600 * 0= 0 Théing + Phii 1600 * 0= 0 Thing + Phai 1600 * = 0
Thing + Tréi 1500 * 0 0 Thang + Trai 1500 * 0= 0 Thang + Tréi 1500 * 1500
Théng +Phai + Trai 1400 * 0= 0 Théng +Phéi + Trai 1400 * 0= 0 Thang +Phai + Tréi 1400 * = 0
1600 5200 4900
Luu lwgng giao hong A: 580 A: 1920 B: 1010
C: 580 C: 1920 D: 1010
Ty 1 pha can thiét A: 36.3% ( 580/  1600) |A: 36.9% ( 1920/  5200) |B: 20.6% ( 1010/ 4900 )
C: 36.3% ( 580/ 1600) |C: 36.9% ( 1920/  5200) |D: 20.6% ( 1010/ 4900 )
Ty 16 thosi gian pha xanh A: 22.7% A: 42.7% B: 34.7%
C: 22.7% C: 42.7% D: 34.7%
Nang luc thong xe Al 360 A: a) B: 1700
C: 360 C: D: 1700
Hé s6 in tic A 161 A b) B: 0.59
C: 1.61 C: D: 0.59
PO biio hoa cila niit giao °) 36.3% + 36.9% + 20.6%
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Bang 5.5.5 Vi du vé Két qua phan tich nat giao (sau khi bé tri 1an dwong riéng cho BRT)

[Khi c6 BRT]

Chuky 1 Chuky 2 Chuky 3
Hudng tiép can A-C (Tréi) A-C (Thang, Phai) B-D
Ty 1& dong bdo hoa A:  Thang 1800 * 0= 0 [A:  Thang 1800 * 1= 1800 (B: Thang 1800 * 1= 1800
RE Trai 1600 * 1= 1600 RE Trdi 1600 * 0= 0 RE Trdi 1600 * 0= 0
RE Phai 1600 * 0= 0 RE Phai 1600 * 1= 1600 RE Phai 1600 * 1= 1600
Thing + Phai 1600 * 0= 0 Théng + Phai 1600 * 0= 0 Théng + Phai 1600 * 0= 0
Thang + Trai 1500 * 0= 0 Thang + Trai 1500 * 0= 0 Thang + Trai 1500 * 1= 1500
Thang +Phai + Trai 1400 * 0= 0 Théng +Phai + Tréi 1400 * 0= 0 Théng +Phai + Tréi 1400 * 0= 0
" 1600 " 3400 " 4900
C: Thang 1800 * 0= 0 |C: Thang 1800 * 1= 1800 ([D:  Thang 1800 * 1= 1800
R& Trii 1600 * 1= 1600 RE Trai 1600 * 0= 0 RE Trai 1600 * 0= 0
RE Phai 1600 * 0= 0 RE Phai 1600 * 1= 1600 RE Phai 1600 * 1= 1600
Thing + Phai 1600 * 0= 0 Thang + Phai 1600 * 0= 0 Thang + Phai 1600 * 0= 0
Thing + Tréi 1500 * 0= 0 Thang + Tréi 1500 * 0= 0 Thang + Tréi 1500 * 1= 1500
Théng +Phai + Trai 1400 * 0= 0 Théng +Phai + Trai 1400 * 0= 0 Théng +Phai + Tréi 1400 * 0= 0
1600 3400 4900
Luu lugng giao héng Al 580 Al 0 B: 0
C: 580 C: 0 D: 0
Ty 1¢ pha cn thiét Al 36.3% ( 580 / 1600 ) (A: 56.5% (1920 / 3400) |B: 20.6% ( 1010/ 4900 )
C: 36.3% ( 580 / 1600 ) [C: 56.5% (1920 / 3400) |D: 20.6% (1010 / 4900 )
Ty 1€ thoi gian pha xanh A: 22.7% A: 42.7% B: 34.7%
C: 22.7% C: 42.7% D: 34.7%
Naing lrc thong xe A: 360 A: 2) : B: 1700
C: 360 C: D: 1700
Yéu t n tic A 161 A: b) . B: 0.59
C: 1.61 C: D: 0.59
D) bao hoa cia nit giao [9) 11134 i “ 36.3% + 56.5% + 20.6%
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5) Biéu chinh ddi véi lru lugng giao thong tuong lai

Dua trén két qua hién tai phan tich ndt giao, dya trén ty I¢ tang cua luu lugng giao théng tuong lai, luu lwong
giao thong trong twong lai dugc xac dinh va Nhém Nghién ctru d tién hanh nghién ctu viée diéu chinh cia
nit giao sau khi lan duong danh riéng cho BRT dugc b tri.

a) Luu lwong giao thdng hién tai: Luu lugng giao théng dugc diéu chinh véi hé sé gio cao
diém co6 duoc tur khao sat luu lugng giao thong don gian
b) Luu lugng giao thong tuwong lai: luvu lvong giao thong cua nam 2020 va 2030 duoc tinh

toan dya trén mo hinh dy bao nhu cau giao thong
Ty Ié tang luu lwong giao thong twong lai cua cac phuong an lya chon dugc thé hién nhu duéi day.
Bang 5.5.5 Ty I¢ tang lwu lwgng giao thong twong lai cia Phwong an 1, Phwong an 2, Phwong an 6

DPon vi: 10,000 xe

Hién tai 2020 2030

Trung binh 4.2 44 4.6
Hb Tay-Kim Ma 36 3.9 41

Kim M&-buong Lang 4.1 43 45
buong Lang — Vanh Dai 3 4.8 5.0 5.2

Ty 1@ ting: 1.00 1.06 1.10

Bang 5.5.6 Ty I¢ ting lwu lwgng giao thong twong lai cia Phwong an 4, Phwong an 5, Phuong an 6

DPon vi: 10,000 xe

Hién tai 2020 2030
Trung binh 2.7 26 25
Ty I tang 1.00 0.96 0.93

D6i vai luu lugng giao thong udce tinh trong twong lai, gia thiét ring dén nam 2020, hé thong duong st db thi
tuyén s6 2, 2A, 3 va BRT (Phuong 4n -1, Phuong 4n -2, Phuong 4n - 6) duoc Xay dung va dén nim 2030, hé
thdng sat do thi tuyén s6 1-4 va 6- 8 ciing nhu BRT (Phwong 4an -1, Phuong 4n -2, Phuong &n - 6) dugc xay
dung va luu luong giao théng nay bao gom cac chuyén s& duoc chuyén sang phuong thirc van tai cong cong.

Tuong ty Piéu tra gia dinh ring mang luéi duong duoc phat trién theo quy hoach s& duoc xay dung hoan

chinh va vi vay trong tuong lai in tic giao théng s& ¢ xu huéng giam bét. Pay 1a 1y do ty 1¢ tang luu lugng
giao thong tuong lai trén duong Vanh Pai 3 giam di (Phuong an -4, Phuong an -5, Phuong an - 6)
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5.5.2.2  Két qua phan tich nit giao

1) D6i voi Phuong 4n -1, Phuong 4n -2, Phuong an -6

Trudng hop bé tri lan dwong danh riéng cho BRT thi dy kién tac dong cua né sé dién ra nhu dudi day.

Trudng hop 1: Luu luong giao thong hién tai + Lan dudng riéng cho BRT(B tri trén 1an giao thdng chung)

Do b tri lan danh riéng cho BRT trén lan danh cho giao thong chung di voi Phuong én -1,
Phuong an -2, Phuong an -6 du kién ring d6 bdo hoa cua nit giao s& vuot qué 1.0.

Cu thé, tai nit giao giita tuyén Phuong 4n 1, Phuong 4n 2, Phuong 4n 6 véi duong Vanh
Pai 3 (Nt giao s6 9, s 4, Kim Ma) d6 bao hoa cua nit giao va hé sb Un tic s& ting va un
tic duoc danh gia 1a s& xay ra tai cac ndt giao.

Trudng hop 2: Luu luong giao thdng hién tai + Lan dudng riéng cho BRT(theo dé xuét)

Bang viéc b tri lan dwong danh riéng cho BRT tai dai phan cach giira va sir dung ham
duong b tai ndt giao s6 9, ciu vuot tai nlt giao s6 3-4, 6-7 dé di qua nit giao va cam ré
trai tai nUt giao s6 8 thi s& tranh dugc tac dong can tro dbi véi dong giao thdng chung.

Hon nita, tai Kim Ma (noi ¢6 nhiéu cong trinh thu hit ngudi sir dung) va nit giao s6 4, vi
su thuan tién cua ngudi sir dung BRT va mong mudn lgi nhuan caa nha van hanh, thay vi
xay cau vuot, thi hi vong xe BRT s& di qua nut giao ddng cap ¢ phia dudi cau vuot. Tuy
nhién c6 nhiéu van dé lién quan hoat dong to chirc giao thdng; vi thé céach tiép can nay co6
ca wu va nhuge diém.

5-105



Cong hoa x& hoi chu nghia Viét Nam
Piéu tra thu thap dir liéu cho tuyén buyt nhanh (BRT) tai Ha Noi (Data Collection Survey on BRT in Hanoi)
Béo cao cubi ky (Final Report)

Bang 5.5.7 K&t qua phan tich nut giao d6i v6i Phwrong 4n -1, Phwong 4n -2, Phwrong 4n -6

Truérng hep-1: Luu lwgng giao thong hién tai + Lan danh riéng BRT (b6 tri & lan cua giao thong chung)
S6

Luu lwgng giao thong

Kha nang thong hanh

Hé sé un tic

D6 bdo hoa cua nat
giao

-

Trwdng hgp-2: Lwu lwgng giao thong hién tai + Lan danh riéng BRT (theo dé xuét)
So

Lwu lwgng giao thong

Kha nang thong hanh

Hé s6 Un tac

Po6 bdo hoa cta nut
giao

-

Trwdng hgp-3: Lwu lwgng giao thong twong lai + Lan danh riéng BRT (theo dé xuat)
S6

Luvu luvgng giao thong

Kha néng thong hanh

Hé s6 Un tac

Po6 bdo hoa cta nut
agiao

¥ Chit in dam: Y&u t6 Un tac, P6 bao hoa cta nat giao > 1.0
% Ch*r mau xanh:BRT di qua bang cau vuot hodc ham dueong bé
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Do bio hoa cha nit giao Yéu t6 un tic

Phuong an 1, Phuong an 2,

Phuong an 6

0.898 0.81

0.585 0.63

g 1332 !

: 1.438 C6 thé di qua cau vuot
|

1 o o o o i e e e i e e i e e

1.120 1.12

Phuong an 4, Phuong an 5, Phuong

én6 0.978 0.63

/ Ham duong bo

Hinh5.5.11 Két qua phan tich nit giao ciia Truong hep 2: Lwu lwgng giao thong hién tai + Lan
dwong riéng cho BRT (theo dé xuit) d6i véi Phwrong 4n 1, Phwong 4n 2, Phwong 4n -6
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(2) Déi voi Phuong 4n 4, Phuong 4n 5, Phuong 4n 6

Trudng hop bé tri lan duong danh riéng cho BRT trong Vanh Dai 3 thi dy kién tac dong cua n6 s& dién ra nhu
duéi day

Trudng hop 1: Luu lwong giao théng hién tai + Lan dwong riéng cho BRT (B6 tri trén lan giao théng chung)

. Do b tri lan danh riéng cho BRT trén lan danh cho giao thong chung ddi véi Phuong an 4,
Phuong an 5, Phuong 4n 6 dy kién rang do b&o hoa caa nhiéu nit giao s& vuot quéa 1.0. Cu
thé ¢ doan giita it giao s6 1 va sb 3, d6 bdo hoa cua ndt giao va hé sb un tic duge danh
gi4 la cao va s& xay ra Un tic giao thong tai nhitng n(t giao nay.

Trudng hop 2: Luu lwong giao théng hién tai + Lan dwong riéng cho BRT(theo dé xuat)

. Bang viéc sir dung dai phan cach giira dé b tri lan danh riéng cho BRT s& tranh dugc anh
hudng can tré toi giao thdng chung tai cac nat giao, va do bao hoa cua nhiéu niit giao dugc
danh gia 1a kiém ché duéi 1.0. Tuy nhién d6i v6i nit giao s6 3 hé sé 0n tic dugc danh gia
la cao va c6 kha ning xay ra Un tac kéo dai trong nhiéu gio

. Tuy nhién, trong twong lai (nim 2030), dua trén cac két qua udc lugng, On tic tong thé s&
duoc diu bét.
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Bang 5.5.8 K&t qua phan tich nut giao d6i v6i Phirong an 4, Phwong 4n 5, Phwrong 4n 6

Trwong hop-1: Lwu lwong giao thong hién tai + Lan danh riéng BRT (bé tri & lan cta giao théng chung)

S6

Luu lwong giao thong

Kha nang thong hanh

Hé s6 un tic

Do bao hoa cua nut giao

-

Trwong hep-2: Lwu lweng giao thong hién tai + Lan danh riéng BRT (theo dé xuét)

S6

Luu lwong giao thong

Kha nang thong hanh

Hé s6 un tic

Do bao hoa cia nut giao

-

Trwong hop-3: Lwu lwong giao thong twong lai + Lan danh riéng BRT (theo dé xuéat)

S6

Luu lwong giao thong

Kha nang théng hanh

Hé s un tac

Do bao hoa cia nut giao

% Chir in dam: Yéu td un tic, Do bao hoa clha nit giao > 1.0
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D6 bao hoa cha nit giao Yéu t6 un tic

Phuong an 1, Phuong an 2,
Phuong an 6

Phuong an 4, Phuong an 5, Phuong

an 6

Hinh5.5.12 Két qua phan tich nit giao theo Phwrong 4n 4, Phwong 4n 5, Phwrong 4n 6 cho truwong hep
3: Lwu hrgng giao théng twong lai (2030) + Lan dwong riéng cho BRT (theo dé xuit)
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5.5.2.3 Céc vin dé v& td chic giao thong

(1) Vi tri lan duong danh riéng cho BRT tai nat giao

Vé vi tri lan danh riéng cho BRT, ngoai phan tich nut giao, tac dong cua viéc bd tri lan duong téi kha ning
thdng xe cua dudng con khéc nhau phu thudc vao viée lan danh riéng cho BRT dugc bd tri trén duong danh
cho giao théng chung ((1) to (3)) hay trén dai phan cach gitra (4).

Lan giao théng (1) Lan giao théng (2) Lan giao théng (3) Lan giao théng (3)

Poan dwong giira cac nut

Hinh 5.5.13 Vi tri lan dwong danh riéng cho BRT tai nat giao

Trudng hop lan danh riéng cho BRT dugc bd tri trén duong danh cho giao théng chung (1) to (3), duong
danh cho giao théng chung bi giam tir 3 xuéng con 2 lan (doan dudng giita cac nit giao) va ning luc thong xe
s& giam xudng 2/3 so Véi cil.

Mt khéc, néu lan danh cho BRT dugc bd tri ¢ dai phan cach (lan giao théng (4)), thi kha ning thong xe cta
duong khéng bi giam xudng ma van dam bao duoc khong gian dé van hanh BRT. Vi vdy, trong cac truong
hop trén, dai phan cach déu c6 thé tan dung va Nhém Nghién ctu dé xuat lan duong danh cho BRT nén dugc
dat ¢ dai phén céch gitra caa duong.

Trude khi cé lan dwong danh riéng Sau khi lan dwéng danh riéng cho BRT
cho BRT dwec bo tri ¢ dai phan cach giira

Hinh5.5.14 Vi tri lan dwong danh riéng cho BRT dwoc bd tri & dai phan cach giira
(2) Vé su can thiét ciia Khao sat luu lugng giao thong
Trong Diéu tra niy, tic dong cua luu lugng dong giao théng vao ndt giao chi dugc nghién ciu & mirc do don

gian. Tuy nhién ddi voi nat giao, c6 nhiéu yéu t6 anh huong dén té chie giao thong vi du nhu anh huéng cia
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giao thong di t6i, ré tréi, phai, nguoi di bo, cach xe may di qua ngi tu v.v. Do d6, can thiét phai nghién ciu
nhitng tac dong ddi véi viéc b tri lan duong danh riéng cho BRT.

Vi dy, nhitng muc sau can duoc xem xét trong khao sat luu lugng giao thong dé dua ra két qua hitu ich.

o Khoang thoi gian tién hanh khao sat: Thyc hién cling thoi gian véi khoang thoi gian BRT
van hanh

o Muc khéo sat: Luu lugng giao thdng ctia phuong tién co gidi

. Loai phuong tién dbi twgng cua khao sat: Xe tai I6n, xe tai nho, xe buyt, xe khach, taxi va
Xe may

. Dia diém khao sat: Cac nit giao doc hanh lang tuyén dudng sit trén cao sé 5/tuyén va trén
duong Vanh dai 3

. Phuong phap dém: ctr mdi 15 phat hodc cir mdi 1 gid (theo lan, theo huéng)

5.5.3  Nghién ciru vé Tin hiéu wu tién xe buyt

5.5.3.1 Khai quat vé Hé thdng Tin hiéu wu tién xe buyt (PTPS)

PTPS Ia mot hé thong kiém soat nham phdi hop cac bién phép té chirc giao thong nhu uu tién xe buyt / lan
duong danh riéng va cac thiét bi tin higu giao thong. Thong thudng, mat thiét bi duoc cai dat trong xe buyt s&
giri mot tin hiéu dén mot dén hiéu hong ngoai duoc cai dit trén 18 duong va tin hiéu nay diéu chinh kéo dai
pha xanh hodc diéu chinh rat ngin thoi gian pha do trén dén tin hiéu giao thong. Nho do, thoi gian tré can thiét
cho xe buyt dé vuot qua mot nit giao co thé bi giam bt hodc loai bo. Ngoai ra, cac dén hiéu hdng ngoai co
thé phét hién phuong tién giao thong binh thudng di vao lan uu tién / lan danh riéng cho xe buyt dé cung cap
canh bao.

Nho viéc sir dung hé thdng ndy ma thoi gian cho dén tin hiéu giao thong giam xubng, din dén thoi gian chay
can thiét cua xe buyt ciing giam xudng. Nhd d6 xe buyt duge dam bao van hanh 6n dinh, dem lai su thuan tién
cho nguoi sir dung va gop phan khuyén khich viéc st dung xe buyt.

(3) Tang thoi gian pha xanh, gidm thoi gian pha dé

Deén tin hiéu vi thiét bi phat hién xe
buyt

@  Cam ng trén xe byt

(2) Phét hién va
ki€ém soat

Thiét bi trén xe

dén hiéu hong ngoai c6 thé xac

dinh dwgc ID ctia phwong tién

Hinh5.5.15 Khai quat vé Hé théng Tin hiéu wu tién xe buyt (PTPS)
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5.5.3.2  Giam thoi gian chay cin thiét caa xe buyt nhé vao Pén tin hiéu wu tién xe buyt

(1) Phuong an 1, Phuong an 2, Phuong an 6

Tuyén duong sat d6 thi s6 5/BRT trong khu vuc ndi d6 ciia Ha Noi (Phuong 4n 1, Phuong 4n 2, Phuong 4n 6)
dai khoang 5km tir diém cudi cua Pai 16 Thing Long va Vanh Pai 3 t6i gan H6 Tay. Gia sir van toc chay
trung binh ciia BRT la 15 km/h thi thoi gian can thiét dé di doan nay 1 chiéu la 20 phdt.

Trén doan nay cua tuyén BRT c¢6 9 nt giao, tong thoi gian pha do mdi chu ky cong lai 1a khoang 10-11 phit.
Gia sur rang néu & tat ca cac giao théng ndt giao théng phai ding lai ¢ dén do va rang néu mot hé thong tin
hiéu wu tién xe buyt duoc cai dit dé xe buyt cd thé di qua pha dén d6 nay mot cach théng suét thi thoi gian di
lai can thiét cua xe buyt qua doan nay cd thé giam duoc t6i da 1a 10 phut. Két qua I3, tong thoi gian di lai
trong doan nay c6 thé dugc giam 50%.

(gidy) (gidy)
Di vé hwéng Nam $6 nut giao Pi vé hwéng Bac
h Total h Total
43 75 43 75
Khoang 5 km 45 90 45 90
75 95 75 95
75 90 75 90
35 90 35 90
121 160 141 160
85 145 105 145
30 65 30 65
100 120 100 120
609 930 649 930

Hinh 5.5.16 Thai gian pha dén xanh va dé tai cc nut giao cia Phwong an 1, Phwong an 2, Phwong an
6

2 Phuong an 4, Phuong an 5, Phuong an 6

Tuyén BRT dé xuit doc dudng Vanh Pai 3 (Phuong 4n 4, Phuong 4n 5, Phuong 4n 6) dai khoang 6 km. Gia
sir van toc chay trung binh cia BRT 1a 15 km/h thi thoi gian can thiét dé di doan nay 1 chiéu la 24 phut.

Trén doan nay cua tuyén BRT cd 7 nit giao, tong thoi gian pha do6 mdi chu ky cong lai 1a khoang 7-8 phuit.
Gia st rang néu & tat ca cac giao théng nit giao thdng phai dirng lai & dén do va rang néu mot hé thong tin
hiéu wu tién xe buyt duoc cai dit dé xe buyt cd thé di qua pha dén d6 nay mot cach théng suét thi thoi gian di
lai can thiét caa xe buyt qua doan nay c6 thé giam duoc téi da Ia 8 phat. Két qua 13, tong thoi gian di lai trong
doan nay c6 thé dugc giam 30%.
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(giay) (giay)
Southbound Intersection No. Northbound

n Total n Total
58 97 58 97
Khoang 6 km 55 9% 55 %6
20 80 20 80
46 106 46 106
50 120 70 120
113 150 113 150
93 153 106 153
435 802 468 802

Hinh 5.5.17 Thoi gian pha dén xanh va dé tai cAc nut giao theo Phwong an 4, Phwong an 5, Phwong an
6

5.5.4  Céc van dé vé viéc sir dung Hé théng Tin hiéu wu tién xe buyt (PTPS)

Déi voi Dy an BRT cua Ngan hang Thé gig, goi thiét bi hé théng tin hiéu uvu tién xe buyt da duoc mua sam,
c6 14 trén 32 nat giao cua tuyén da duoc xay dung va lip dat thiét bi hé thong tin hiéu uu tién xe buyt. Cac
nat con lai dy kién s& dwoc trang bi hoan thién vao thang 6 nim 2016 (dya trén thdng tin Nhém Nghién ciru
thu thap dugc vao thang 4 nam 2016). Vi thé, c6 thé n6i Thanh ph Ha noi va cac co quan lién quan da hiéu
khéi niém Hé théng Tin hiéu wu tién xe buyt va cac didu kién déu thuan loi cho viéc 4p dung Hé théng Tin
hiéu vu tién xe buyt (PTPS) cho Dy an BRT nay.

Tuy nhién mat khac ciing c6 nhidu van dé xoay quanh viéc ap dung Hé thong nay. Rat kinh nghiém tir Dy &n
BRT cuia Ngan hang Thé gigi, nhitng van dé sau da duogc xac dinh:

(1) Sy ph hop cia cong nghé ITS dbi vai hé théng t6 chirc giao thong hién tai

Mot trong nhitng diém thanh cong cia PTPS 1a PTPS c6 kha ning tu dong diéu khién tin hiéu giao thong dua
trén cac diéu kién giao thdng thuc té ciing nhu phdi hop céc tin hiéu giao thdng cho mét sé nit giao thdng trén
cuing mét con duong. Vi ly do nay, ngoai du 4n BRT nay, can thiét phai nghién ctru sy pht hop cua PTPS dbi
véi hé thong té chuc giao thong caa toan Ha Noi ciing nhur xem xét lwa chon mét cach cin than cac cong nghé
ITS cho phép ap dung PTPS.

(2) Tac dong gay Un tic & khu vuc ngoai tuyén BRT
Déi v6i Dy an BRT cua Ngan hang Thé gidi, viéc sir dung c4c tin hiéu wu tién xe buyt gdy nén nhiing lo ngai

cho rang tinh trang tic nghén giao théng sé tdi té hon do thoi gian dirng cho doi tai cdc nga tu ciia cac phuong
tién giao thong thong thuong khac dai.
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Vé van dé nay, mot cudc khao sat luu lwong giao thdng can duoc thyc hién, va nhu cau giao thong trong hién
tai cling nhu tuwong lai phai dugc du tinh dya trén dix li¢u giao thong dang tin cay. Ngoai ra, mé phong vi md
can phai duoc tién hanh tai mot sé diém tap trung doc theo cac tuyén BRT dé xuat dé xac dinh hiéu qua chi
tiét cua tin hiéu uu tién xe buyt ddi véi hoat dong giao thong.

Ngoai ra, dua trén cac két qua dinh luong, can phai cd sy giai thich, trinh bay cac két qua mot cach cé hiéu
qua VGi cac td chirc va nguoi dan cd lién quan vé nhitng tac dong cua hé théng nay dé dam bao hoat dong 6n
dinh cua BRT.

(3) Cac van d& vé Chi phi
Déi véi mot thanh phd khéng ¢ mét trung tim didu khién giao thong, khdng cé hé théng didu khién tap trung
c4c nat tin hiéu khac nhau va néu lp dat tai mdi ngd tu mot PTPS thi chi phi cho mdi mot don vi PTPS la

khoang 25 triéu Yén (khoang US $ 230,000) dua trén thyuc té & Nhat.

Nguoc lai, tai Nhat Ban, voi nhidu dia phuong co6 trung tdm diéu khién giao thdng, cd hé théng diéu khién tap
trung cac tin hiéu khac nhau trong truong hop nay, 1 ty dén 10 ty Yén (9,2 triéu-92 triéu do la My).

Dbi voi Ha Noi, do da c6 mot trung tam diéu khién giao thong diéu khién hé théng dén tin hiéu va giam sat

giao thdng qua camera giam sat Nhom Nghién ctru u6c tinh riang can phai c6 chi phi khoang 100 triéu Yén
($ 930,000) dé trang bj thém thiét bi tin hiéu wvu tién xe buyt PTPS cho hé thong hién tai.

5-115



Cong hoa xa hoi chu nghia Viét Nam

Diéu tra thu thap di liéu cho tuyén buyt nhanh (BRT) tai Ha Ngi (Data Collection Survey on BRT in Hanoi)

Béo cao cubi ky (Final Report)

5.6

5.6.1

Trong phan nay, chi phi dy an s& dugc woc tinh dé phuc vu Vviéc so sanh danh gia cic phuong an thay thé wu
tién hon bang cach nhan s6 lwong dua trén danh sach thiét bi va ké hoach van hanh voi don gia tham khao tir
nhirng nghién ctru twong tu, vw. Thanh phan chi phi va phuong phap xay dung don gia dugc thé hién trong

Du toan chi phi

bang sau va chi tiét trong Bang 5.6.2.

Céc thanh phan ciia dyr toan va phwong phép tinh

Bang 5.6.1 Céc thanh phan chi phi dy 4n va phwong phap wéc tinh Chi phi

Hang muc

Chi phi co s¢ ban dau

N¢i Dung Phwong phép wac tinh Chi phi
Xay dyung Lan danh riéng (k&, cau, cong), hé Str dung don gia m&i mét vudng hozic
théng wu tién giao thong cong cong: mét vv tham khao tir nghién ciru tuong
PTPS (loai dgc lap), diem dirng xe buyt, | tw va don gié theo tiéu chuan Viét Nam
bai dd xe may Thang cudn, 16i di ngam | dé tinh toan chi phi
Depot Vin phong, co so vat chit dé bao tri xe, | Tham khao tir don gia xay dung cua cac

thiét b tiép nhién liéu, tram rira xe va
tram d6 xe

¢dng trinh xay dung twong tu dé tinh
toan chi phi

Phuong tién

loai dong co diesel (tiéu chudn, xe buyt
khap noi)

U6ce tinh tham khéo tir du 4n khéc hodc
tir cac nha san xuat

Hé théng thu vé

May soét vé khi lén xe, Thiét bi hién thi
dich dén, Hop vé

U6ce tinh tham khéo tir du 4n khéc hodc
tir cac nha san xuat

Chi phi cho thiét bi bd sung va
chi phi thay thé, d6i méi trong
giai doan van hanh quan ly

Phuong tién

Chi phi b sung cho viéc thémxe méi dé
théa mén cac nhu cau tiang 1én va chi
phi cho viéc déi mai doi xe

U6ce tinh tham khéo tir du 4n khéc hodc
tir cac nha san xuat

(0&M)

Hé théng thu vé

Chi phi b sung do viéc thém cac loai
xe mai

U6ce tinh tham khéo tir du 4n khéc hodc
tir c&C nha san xuét

Chi phi van hanh va bao
dudng

Chi phi bao dudng

Chi phi cho viéc stra chira va bao tri cac
cdng trinh xay dung

Tinh toan dua trén ty 1€ cac chi phi ban
dau cho céc cong trinh xay dung tham
khao theo tiéu chuan Viét Nam 22TCN
211-93

Chi phi van hanh

Chi phi lao dong, chi phi nhién li¢u, chi
phi bao tri, vv lién quan dén hoat dong
xe buyt

Tinh toan dua trén ty I¢ cac chi phi ban
dau cho céc cong trinh xay dung tham
khao theo tiéu chuan Viét Nam 22TCN
211-93

Chi phi Ky thuat

Xay dung FS, thiét ké chi tiét, hd trg
dau thau, giam sat xay dung

Chi phi Hanh chinh dia phuong

Néu du an dugc thyuc hién bang ngudn
vén ODA, phia Viét Nam s& chiu cac
phi nay

Tinh toan dua trén ty I¢ chi phi ban dau,
cu thé 14 15%

Chi phi thu hdi dat

Chi phi cin thiét cho viéc thu hoi dat d¢é
xay dung céac cdng trinh xay dung,
depot

Gia dét tai Ha Noi tir 2015-2019, duoc
UBND TP Ha Noi cong b6 chinh thirc
(Quyét dinh s6 96/2014/QD-UBND)

Thué Thué thu nhap doanh nghiép, thué gia Xem xét trong phan tich tai chinh (Xem
tri gia tang, vv Chuong 6)
Du phong Co hoc va lam phét gia Xem xét trong phan tich tai chinh (Xem

Chuong 6)

Ngudn: Nhém Nghién ctu
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5.6.2  S6 lwgng thiét bi, co s&

5.6.2.1 CoOng trinh xay dung

Udc luong so bo vé sb lugng thiét bi dia trén dé xuat trong phan 5.2: Ké hoach trang thiét bi BRT dugc tom
tit nhu trong bang dudi day.

5-117



Cong hoa x& hoi chu nghia Viét Nam
Piéu tra thu thap dit liéu cho tuyén buyt nhanh (BRT) tai Ha Noi (Data Collection Survey on BRT in Hanoi)
Béo cao cubi ky (Final Report)

Phuong an-1

Bang 5.6.2 S6 lwong cong trinh xay dung ddi véi tirng phwong 4n

Khu vuc Hang muc baon vi S6 lugng Miéu ta hang muc
Lan danh riéng cho BRT m2 38,400 |dai 3.1km, réng 3.5m x 2- 1an, 3- lan & doan diém ding xe buyt, c6 khéng gian chd xe buyt
Khu Trung tam  |PTPS naoi 9 |loai déc lap
(Lan dudng riéng) |Diém diing xe buyt noi 5 [cd méi che, ghé dai, bang dién tu
Thang cuén noi 5 |dai 45m, rong 4.0m, c64 thang may
Lan danh riéng cho BRT m2 196,700 |dai 28.1 km,réng 3.5m x 2-lan,mét nhya , cao t6c hén hgp
Cau (M& réng) m2 10,320 [cau,c6ng, t6ng s6 39 va téng chiéu dai 1,290m
Khu Ngoai 6  |Diém dirng xe buyt (trén cao t&c) nai 11 |c6 mai che, ghé dai, bang dién tir
(Lan dudng riéng) |Diém ding xe buyt (trong HHTP) nai 5 [c6 méi che, ghé dai, bang dién tu
Thang cudn nai 11 |dai 75m, réng 4.0m, c6 2 thang may
B&i d6 xe may noi 11 |d6 dugc 300 xe may mbi bén, t8ng dién tich 1,800m2, v8i mai che va hé théng ban vé
Phuadng an-2
Khu vuc Hang muc Pan vi S6 lugng Miéu ta hang muc
Lan danh riéng cho BRT m2 38,400 |dai 3.1km, réng 3.5m x 2- 1an, 3- 1an & doan diém difng xe buyt, c6 khéng gian chd xe buyt
Khu Trung tdm  |PTPS nai 9 [loai doc lap
(Lan dudng riéng) |Piém ding xe buyt ngi 5 [c6 méi che, ghé dai, bang dién
Thang cudn noi 5 |dai 45m, rong 4.0m, c6 4 thang may
Khu Ngoai 6 B?fm d%rng xe bu;:/t (trén cao t6c) nd? 11 cé Iér?.di vao, n;\éi\c.he, ,ghé' dal b’éng dién to
(Xe bugt irén Piém du‘n? xe buyt (trong HHTP) nc! 5 cc?lmal che,ﬁghe dai, ba,ng dién tu :
dung cao t60) Thang~ cuén noi 11 d?l 75m, réng 4.0m, co~2 thangymay
Bai d6 xe may naoi 11 [d6 dugc 300 xe may moi bén, tong dién tich 1,800m2, v&i mai che va hé théng ban vé
Phuadng an-3
Khu vuc Hang muc ban vi S6 lugng Miéu ta hang muc
Khu Ngoai 6 D?fm dErng xe bu;:/t (trén cao t6c) nd? 11 Cf:) Iél?.di vao, njéi\c.he,’ghé' dal b’éng dién to
( Xe bugt irén Diém dung xe buyt (trong HHTP) nd! 5 ct?.mal che,hghe dai, balng dién t i
dung cao t0) Than% cuén naoi 1 dfl 75m, rong 4.0m, c0~2 thangumay
Bai d6 xe may nai 11 [d6 dugc 300 xe may moi bén, tong dién tich 1,800m2, v&i mai che va hé théng ban vé
Phudng an-4
Khu vuc Hang muc Daon vi S6 lugng Miéu ta hang muc
Lan danh riéng cho BRT m2 10,800 [dai 0.8km, réng 3.5m x 2- lan, 3- lan & doan diém diing xe buyt, c6 khdng gian chd xe buyt
Khu Trung tam  |PTPS nai 2 |loai doc lap
(Lan dudng riéng) |Diém ding xe buyt nai 2 |cé mai che, ghé dai, bang dién tu
Ham di bo m2 360 |dai 60m, réng 3m, tai mi di€ém dung xe buyt
Khu Ngoai 6 Bié:m d%rng xe bu;:/t (trén cao t6c) nai 11 cé Iér? di vao, njéi\che, ,ghé' df?\i, b,éng dién tI
A Piém diing xe buyt (trong HHTP) nai 5 [c6 méi che, ghé dai, bang dién tur
( Xe buyt trén " - = - . Z
dung cao t6) Tl-\.ang: cuén . nd! 11 da: 75m, réng 4.0I'T1, co?.th?ng Lnay —_— — — _—
Bai do xe may noi 11 |d6 dugc 300 xe may moi bén, tong dién tich 1,800m2, véi mai che va hé théng ban vé
Phuadng an-5
Khu vuc Hang muc Don vi S6 lugng Miéu td hang muc
Khu Trung tdm  |Lan danh riéng cho BRT m2 80,400 |dai 6.6km, réng 3.5m x 2- lan, 3- lan & doan diém dirng xe buyt, c6 khéng gian chd xe buyt
(Lan danh riéng  |PTPS nai 7 |loai doc lap
dudi dudng Vanh |Diém diing xe buyt ndi 7 |cé mai che, ghé dai, bang dién tu
Pai 3 Ham di bo m2 1,260 |dai 60m, réng 3m, tai moi di€ém dung xe buyt
Lan danh riéng cho BRT m2 196,700 |dai 28.1km, réng 3.5m x 2-lan, mat nhya , cao téc hén hop
Cau (M& réng) m2 10,320 [cau,c6ng, t6ng s6 39 va téng chiéu dai 1,290m
KhuNgoai 6 [piém dirng xe buyt (trén cao tc) nai 11 [c6 mai che, ghé dai, bang dién ti
(Lan danh riéng)  [piém dirng xe buyt (trong HHTP) nai 5 |c6 méi che, ghé dai, bang dién tur
Thang cudn noi 11 |dai 75m, réng 4.0m, c6 2 thang may
Bai d6 xe may naoi 11 [dd dugc 300 xe méay mbi bén, téng dién tich 1,800m2, véi méi che va hé théng ban vé
Phuong an-6
Khu vuc Hang muc ban vi S6 lugng Miéu ta hang muc
Khu Trung tam Lan danh riéng cho BRT m2 136,800 |dai 11.3 km, réng 3.5m x 2- lan, 3- lan & doan diém dirng xe buyt, c6 khong gian chd xe buyt
(tan danhiéng [ELES———— o e
dudi duding Vanh Diém dung xe buyt nd! 12 colmal che, ghé dai, bang dién tu
Dai 3 Thang cuén noi 5 |dai 45m, réng 4.0m, c6 4 thang may
Ham di bd m2 1,260 |dai 60m, réng 3m, tai mi di€ém dirng xe buyt dudi doan c6 cau
Diém dirng xe buyt (trén cao td¢) nai 11 |cé lan di vao, mai che, ghé dai, bang dién ti
Khu Ngoai 6  |Piém dirng xe buyt (trong HHTP) nai 5 [c6 mai che, ghé dai, bang dién tu
(Lan danh riéng) [Thang cudn noi 11 [dai 75m, réng 4.0m, c6 thang may
Bai d6 xe may noi 11 [d8 dugc 300 xe may mbi bén, t6ng dién tich 1,800m2, v&i méi che va hé théng ban vé
Chung
Khu vuc Hang muc Don vi S6 lugng Miéu ta hang muc
e buﬁ‘frgfgﬁéig <o |Khu dat phét trién cho depot m? 21,490 |xt Ii d&t mém, dudng dap va via he ]
téc)) Ha tang cho depot khu 1 |van phong, garage bao dudng, rira xe, tram xang, bai do xe, w

Ghi chd: PTPS - Hé théng uu tién giao thong cdng cdng, HHTP - Khu cdng nghé cao Hoa Lac, RR3 - Vanh dai 3

Ngudn: Nhém Nghién ctu
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5.6.2.2  Sb lugng thiét bi ga depot

Khu vuc depot véi dién tich khoang 2,1 ha la can thiét dé van hanh 150 xe buyt. Vin phong, khu bao dudng
Xe, rira Xe va tram bom nhién liéu ciing s& dwoc bd tri & khu depot. Chi tiét cu thé phan chia cac khu vuc nhu
sau

Bang 5.6.3 S6 lwgng Thiét bi ga depot (chung cho mdi phwong dn)

Chtic nang Depot ban vi| S6 lugng Dy kién st dung
Van phong m 300 Quan ly van hanh, Van phong ban vé
Phong Bao | -, 200 Quan Iy bao dus
duding uan ly bao ng
Phong Lai xe m 1,500 Phong thay d6 va nghi cho lai xe
vanphong | phong Hop | ni 300
Kho d6 m 200
Cang tin m 500 Muc dich phuc Igi
Téng m 3,000 3 tang (Tang 1 la bai dé xe may)
Khu Bao dudng) 600|6 lan D& thyc hién bao dudng va kiém tra dinh ky
xe
Khuvuc [ Th 3 . N - , o
\ - an% hang 3 1 bé thuc hién bao dudng xe buyt khép ndi
Bao dudng tana
Thiét bi b3 . , . , e
‘€t bi bao 1 P& thuc hién bao dudng xe buyt khdp ndi
dudng
Gara c6 mai che m 1,200 Chura xe khong s dung
Cho cic xe.buyt m 10,000 125 xe (12mx4m=50m) .~ 1 xe buyt tiéu chuan
hién tai
Via he @& | Cho buyt BRT m 5,200 26 xe (20mx4m=80m) .~ 1 xe buyt khép néi
xe h Ja lai ; . 2
Choxecualai| 1,950 150xe  [(5mx2.5m=13ni). /1 xe
xe
Téng m 17,150
To de ™ s i thict bl thoa
May rifa xe t déng o 600 > Lan uldong, chira nudc va cac thiét bj thoat
nuac
Tram bom nhién liéu m 440 4 Lan Cho dau Diesel
Téng m 21,490

Ngudn: Nhém Nghién ctu
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5.6.2.3  Sb lugng xe buyt BRT va Hé thng thu vé

Ké& hoach dau tu xe buyt co gin hé théng thu vé dugc xay dung dua trén yéu cau cia mdi phuong an. Sb
lwong xe buyt va hé thong thu vé can thiét cho 30 nam hoat dong dugc tom tat trong bang sau.

Bang 5.6.4 S6 lwong xe buyt c6 gan h¢ théng thu vé ciia tirng phwong an (Gia sir cho thoi gian 30 nim
van hanh)

Phwong an Phwong an1 & 2 | Phwong an3 | Phwong an4 | Phwong an5 | Phwong ané
Hang muc S6 lwong Sé lwong Sé lwong S6 lwong Sé lwong
Xe buyt khép nbi 60 39 45 60 84

Xe buyt (st dung 10 ndm)
Xe buyt tiéu chuén 369 195 240 375 510

Thiét bj I&p trén xe phuc vu viéc st dung vé dién tc

(s dung 10 nam. bo) 429 234 285 435 594

Hé thdng Server clia vé dién t&r (thay m&i sau 5 nam, bd) 5 5 5 5 5

Cha y: Dya trén nhu cdu trong trudng hop mirc gia vé 1a 10,000 VND +500 VND/km
Nguon: Nhém Nghién ciu
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5.6.2.4  Chi phi van hanh va béo dudng cho ha ting dan dung va depot

Nhu da trinh bay & Muc 5.6.1, chi phi nay duoc tinh toan dya trén ti 1& chi phi ban dau cho cdng trinh dan
dung va ha tang depot theo tiéu chuan caa Viét Nam. Tham khao Muc 5.6.3.2 .

5.6.2.5 Chi phi van hanh xe buyt

Tong cu li chay cho thoi gian 30 ndm van hanh véi mdi phuong an duoc trinh bay trong bang sau

Bang 5.6.5 Cu li chay ciia xe buyt BRT cho thoi gian 30 ndm van hanh

Phuong 4n Téng cw li chay (km) Téng cong (km)
Xe buyt khép néi Xe buyt tiéu chuin
PHUONG AN-1 58,784,856 514,236,528 573,021,384
PHUONG AN-2 58,784,856 514,236,528 573,021,384
PHUONG AN-3 28,223,961 288,299,046 316,523,007
PHUONG AN-4 32,030,940 345,612,806 377,643,746
PHUONG AN-5 55,850,898 502,300,210 558,151,109
PHUONG AN-6 79,317,420 704,530,008 783,847,428

Ngudn: Nhém Nghién ctu
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5.6.3  Thiét lap don gia

5.6.3.1 Don gid cua cdng trinh dan dung, depot, xe buyt va hé théng thu vé tu dong

Pon gia duoc lap sau khi tham khao két qua tir cac nghién ciru khac, don gia theo tiéu chuan cia Viét Nam
(S6. 1161/QD-BXD tir Ngay 15 Thang 10 Nam 2015) do B XAy dung ban hanh va bao gia tir nha san xut.
Pon gia ctia c4c hang muc cdng viée chinh dugc tom tit trong bang sau. Ti gi4 giira ngoai té va noi té ciing
dugc ude tinh dé xem xét dén lam phat trong phan tich tai chinh.

Bang 5.6.6 Pon gia cia cong trinh dan dung, de pot, xe buyt va hé théng thu vé tu dong

(Bang tien VND)
Bon vij: triéu VND
Ti gia hdi doai
Hang muc Don vj Don gia Ngoa 16 g NoTtE Céng viéc chinh
Xay & dai phan cach gitra & khu ndi do Dién tich lan ? 224 9.0% 91.09|C0Nd viéc lam dat, mat nhua, son ké vach dutng, bién bao
giao théng, bo tri tién ich vv
Lan danh riéng A A e L WA Céng viéc lam dét, xt Ii dat mém, mat nhya, son ké vach
o o - at nhy 2
cho BRT M& rdng le dwong & khu ngoai 6 Dién tich lan m? 341 17.0% 83.0% dudmg, bién béo giao théng, bé tr tién fch vv
M rong dai phan cach gitra & khu ngoai & |  Dién tich fan n? 1.68 11.0% 89,096 o1 7w 5on k& vach duong, bién bdo giao théng, oS
Caulcéng M& rong két cAu hién nay & khu ngoai 6 D'enrgz; m m? 39.82 15.0% 85.0% |Nén mong, két céu & dudi va & trén
) 4 deén tin hiéu va LED cho xe, 8 dén tin hiéu va LED cho
PTPS Loai déc lap Nt giao Noi 5,092.00 76.3% 23.7% | nguoi di b, hé théng diéu khién giao thong va thiét bj trén
xe
Didm dima xe buyt Noi 378.37 8.7% 1,305 |CO méi che va ghé dai, bao gdm diém dirng xe buyt & Ian
Piém dimg xe 9 Y - 0 7 tren va dusi
buyt N PR ez Puong ndi co chiéu dai 540 m, diém ding xe buyt co mai
4 3” b diém dimg xe buyt, diem Noi 10,480.37 11.1% 88.9% | che va ghé dai, bao gbm diém dimg xe buyt & Ian trén va
rng xe buy dusi
o ax . B4 tri bén canh diém dirng xe buyt & khu . . o | Téng dién tich 1800 m? & méi bén, cong vigc lam dat, via
Bai do xe may ngoai 6 Noi 3,950.75 36.8% 63.2% he, méi che va hé théng vé
Thang bd Noi 350.00 10.0% 90.0% |Nén méng, két céu & dusi, thang bo
Thang cuén Cau Dign tich cau m 80.22 15.0% 85.0% | Nén méng, két cau & duéi va & trén
Thang may Noi 762.00 75.3% 24.7%]|Nén moéng, thiét bi cho thang may
| s <1+ |B6 tricung diém ding xe buyt dwéi cau o g VP, e
DBudng hdm di by VB3 Dién tich céng n’ 19.83 15.0% 85.0%|Dao hé, céng hop, 14p, thang may va chiéu sang
e BRT Xe buyt khép ndi Than xe Xe 16,294.40 100.0% 0.0% | Than xe
Xe buyt tiéu chuan Than xe Xe 3,258.88 0.0% 100.0% | Than xe
AFC Hé thdng server & van phong Hé thdng Goi 244,416.00 100.0% 0.0%| Thiét ké hé théng, server
Thiét bj trén xe Thiét bj Thiét bj 1,425.76 100.0% 0.0% | Thiét bi trén xe

Ghi chu: AFC - Hé thdng thu vé tw dong, PTPS - Hé thong wu tién giao théng cong cong

Ngudn: Nhém Nghién ctu
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(Bang tién IPY)

Bon vi: 1,000 yen

Ti gia héi doai
Hang muc Don vj Don gia 9 Cong viéc chinh
Ngoai t& N&i t&
Xay & dai phan cach gitra & khu ngi do Déntichlan | n? 11.0 9.0% 91,005 | ©0N9 Viéc lam dat, mat nhura, son ké vach duong, bién bio
giao thong, bé tri tién ich vv
Lan danh riéng N rong I dudng & kh " Dién tich I3 P 168 17.0% 83,006 | Cong Vit tam dét, xir 1f @ét mém, mat nhua, son ké vach
cho BRT rong le duong o khu ngoal o len tich fan - o0 7% quong, bién bao giao thang, bé tri tien ich vv
M rong dai phan cach gitva & khu ngoai 6 | Dién tich lan ? 8.2 11.0% 89,006 o 7w S0 k& vach duong, bién bdo oo théng, bO
Chulcbng Mé rong két céu hign nay & khu ngoai 6 Duenrgig mo 1955 15.0% 85.0% [Nén mong, két céu & duei va & trén
) 4 dén tin hiéu va LED cho xe, 8 dén tin hiéu va LED cho
PTPS Loai doc lap Nt giao Noi 25,000 76.3% 23.7% | nguoi di b, hé théng diéu khién giao thong va thiét bj trén
xe
Didm dirng xe buyt Noi 1,858 8.7% 91.3% C? méw che' va ghé dai, bao gdbm diém dirng xe buyt & lan
Diém dirng xe trén va dusi
buyt N PN T Dudng ndi c6 chieu dai 540 m, diém dimg xe buyt ¢ mai
4 Buong nbivao diém dimg xe buyt, diem Noi 51,455 11.1% 88.9% che va ghé dai, bao gbm didm dirng xe bujt & Ian trén va
dirng xe buyt dusi
B3 46 xe méy B6 ll'l. l:zen canh diém dirng xe buyt & khu Noi 19,397 36.8% 63.2% Tt?ng dv\‘en uch‘m?o m & m'o\ bén, cong viéc lam dat, via
ngoai 6 hé, mai che va hé théng vé
Thang bo Noi 1,718 10.0% 90.0% |Nén méng, két cau & dudi, thang bo
Thang cuén Cau Dién tich cau n 393.9 15.0% 85.09% [Nén mong, két céu & duoi va & trén
Thang may Noi 3,741 75.3% 24.7%|Nén mong, thiét bj cho thang may
I Y
Duodng ham di by \E;‘ég' cung diemding xe buytdudicau | nenyencéng | n? 97.4 15.0% 85.0% D20 hé, céng hop, Ip, thang may va chiéu séng
Xe BRT Xe buyt khép nbi Than xe Xe 80,000 100.0% 0.0% | Than xe
Xe buyt tiéu chuan Than xe Xe 16,000 0.0% 100.0% | Than xe
AFC Hé théng server & van phong Hé théng Goi 1,200,000 100.0% 0.0% [ Thiét ké hé thdng, server
Thiét bj trén xe Thiét bj Thiét bi 7,000 100.0% 0.0% | Thiét bi trén xe

Ghi chu: AFC - Hé thdng thu vé tw dong, PTPS - Hé théng wu tién giao théng cong cong

Ngudn: Nhém Nghién ctu

5.6.3.2. Don gia cho chi phi van hanh va bao tri_ha tang dan dung va depot

Chi phi van hanh va bao tri ha tang dan dung va depot trong thoi gian 30 ndm van hanh di dwoc tinh toan dya
vao khoang thoi gian va pham vi bao dudng theo tiéu chuan cua Viét Nam 22TCVN211-93 nhu trinh bay
trong bang sau

Bang 5.6.7 Huwéng din wéc tinh chi phi bao tri

Hang muc va khoang thoi gian Bdo tri dwong Bio tri cdu

Bao dudng hang nam 0.55% 0.1%
Chi phi xay dung duong Chi phi xay dung cau

Stra chira(5 nam mét lan) 5.1% 1%c
Chi phi xay dung duong Chi phi xay dung cau

Stra chira chinh (15 nim mét lan) 42% 2%
Chi phi xay dung duong Chi phi xay dung cau

Ngudn: Tiéu chuan Viét Nam 22TCVN211-93
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5.6.3.3. Don gid cho chi phi van hanh xe buyt

Chi phi van hanh thyc té cho xe buyt cong cong & Ha Noi Nam 2015 dugc trinh bay & cot (a) cua bang sau va
duoc st dung dé udce tinh chi phi chay xe theo km cua BRT, cho xe buyt tiéu chuan va xe buyt khop ndi véi
mot sb diéu chinh nhu mé ta dudi day:

. Chi phi lién quan dén tién lwong ting 12,9% do lam phat tir 2015 dén 2016 (Quyét dinh
cta Thu tuéng Chinh phit lién quan dén tién lwong ti thiéu)
. M tiéu thu nhién liéu cua xe buyt khop néi duoc gia dinh gap 2 1an muc tiéu thu caa xe

buyt tiéu chuan, va chi phi tra dau mg, 16p va sira chira cho xe buyt khop ndi gap 1.5 lan
cac chi phi nay ddi vai xe buyt tiéu chuan, theo kinh nghiém cua cong ty xe buyt Nhat Ban.

Dua vao hiéu chinh trén, don gia (VND/km) ctia BRT duoc trinh bay trong cot (b) va (c) cua bang sau,
19,150VND/km ddi vai xe buyt tiéu chuan va 25,900VND/km dbi véi xe buyt khép néi. Luu y rang khau hao
co ban s& dugc khau trir khoi tong chi phi vi nd s& duoc tinh riéng 1a chi phi xe buyt trong phan tich tai chinh.

Bang 5.6.8 Chi phi van hanh thuc té cia xe buyt cong cong tai Ha Ngi nam 2015 va wéc tinh chi phi
chay xe BRT
Pon vi: VND/km

Chi phi thuc té Chi phi chay xe BRT nam
cua xe buyt 2016
Thanh phan chi phi (ﬁg?\l%(irlgﬁﬁ Xe buyt tiéu Xe buyt Higu CIFllil:llhycihi phi
2015 chuén khép néi
@) (b) (©
A | Chi phi tryc tiép 17,843 18,935 25,364
I;intig?;f: \t:\é:o hiém x4 hoi, bao hiém y té, trg 8.465 9.557 9557 | (b)=(C)=(a) x 112.9%
Bao hiém trach nhiém dan su 16 16 16
Khiu hao co ban 1,855 1,855 1,855
Nhién ligu 5,352 5,352 10,704 | (c)=(b)x200%
Tra diu m& 210 210 315 | (c)=(b)x150%
Lép 515 515 773 | (€)=(b)x150%
Stra chita 1,430 1,430 2,145 | (c)=(b)x150%
L&i suat (5% of A) 892 947 1,268
C. | Chi phi khac (phi nha cho) 106 106 106
D | chi phi quan 1i xuéng 166 166 166
E. | Chi phi quan Ii chung 848 848 848
Téng cong 19,855 21,002 27,753
= 19,147 25,898 | Trirdi "Khéu hao co ban”
Chi phi chay xe don vi theo km cho du 4&n BRT nay 19,150 25,900 | Sé lamtron

Ngudn: Bao c4o chi phi thuc té vé 4p dung trg gia nim 2015 cho xe buyt cong cong tai Ha Noi
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5.6.3.4 Don gid chi phi thu hoi dat

Trong du an BRT nay, khong yéu cau thu hoi dat dé xay lan danh riéng cho BRT, diém dirng xe buyt, vv vi né
s& dugc xay ¢ bén phai duong hién nay ngoai trir depot du dinh xay doc cao toc Thing Long & khu dat c6 dién
tich khoang 2,1 ha. Nhu d& xuat trong Muc 5.2.6, 5 khu duoc hra chon 1a dia diém cho depot.

Gia dat cong b cho mdi dia diém lya chon dya vao thdng bao tir UBND TP Ha Noi (HPC) va duoc trinh bay
trong bang sau. Gia dat cao hon khi dia diém & gan khu trung tam cia Ha Noi. V& mat st dung dat, gia dat
tang 1én theo thir tu sau: dat ndng nghiép, dat phi ndng nghiép va dat dich vu thuong mai.

Do dia diém chinh xac cho depot khong duogc xac dinh trong nghién ciru nay nén gia dat dich vu thuong mai
ctia Phuong 4an -4 1a 4,872,000VND/m? hoic 23,920JPY/m? du kién duoc 4p dung dé tinh chi phi thu hoi dat
va danh gia kinh té/tai chinh.

Bing 5.6.9 Gid d4t & Ha Ngi tir 2015-2019 nhw dwgc UBND TP Ha Ngi cong b

(Bing VND)
ar X 92 x- .
Dia diém lya chon cho h N Gia dat (VND/m ) cho moi loai ,
Depot u vye (Quan/Huyén) A ——" Pit phi ndng Pit dich vu
g nghiep nghiép thwong mai 2

Phuong 4n-01 Quan Tir Liém 252,000 17,707,000 21,248,000
Phuong 4n -02 Quéan Tur Liém 252,000 12,709,000 15,299,000
Phuong an -03 Qudn Tir Liém 252,000 12,709,000 15,299,000
Phuong 4n -04 Huyén Quéc Oai 135,000 4,060,000 4,872,000
Phuong 4n -05 Huyén Quéc Oai 135,000 3,220,000 3,864,000

Luuy:

*1/ 50% s& duoc bd sung cho dat néng nghiép o khu dan cu. Gia dat khéng bao gém chi phi bdi thuong cho mua vu quanh nam
va xdy nha trén dat nay. Gia dén bl s& dugc dua vao quy dinh vé gia hi¢n hanh cia S¢ Tai chinh Ha Noi. Khdng yéu cau dén
bu cho cay tréng quanh nim nhu Ia.

*2/ Pt dich vu thuong mai bao gom khu dat ma chii dit c6 thé xay ha tang kinh doanh thuong mai, dich vu va ha ting khac
phuc vu cho thuong mai nhu ctra hang sira xe, w

Nguon: Quyét dinh s6 96/2014/QD-UBND

(Bing JPY)

Rl il o Gis it (VND/m?) cho mdi loai

~ Depot Khu vuc (Quan/Huyén) - > =
Pia diém lra chen cho Khu vuc (Quan/Huyén) | Gia dat (yN D/m?) | Dia diém lwachon Khu vuc
Depot cho moi loai cho Depot (Quan/Huyén)

Phuong an-01 Quan Tu Liém 1,237 86,935 104,321
Phuong 4n -02 Quéan Tur Liém 1,237 62,397 75,113
Phuong an -03 Qudn Tir Liém 1,237 62,397 75,113
Phuong an -04 Huyén Quéc Oai 663 19,933 23,920
Phuong an -05 Huyén Quéc Oai 663 15,809 18,971
Luu y: : , , . .
*1/ 50% s& duoc bo sung cho dat néng nghiép ¢ khu dan cu. Gid dat khong bao gom chi phi boi thuong cho mua vy quanh
nam va xay nha trén dat nay. Gia dén bu s€ dugc dua vao quy dinh vé gié hién hanh cua So Tai chinh Ha No6i. Khong yéu cau
dén bu cho cay trong quanh nam nhu loa. ) X . .
*2/ Pat dich vy thuong mai bao gom khu dat ma chu dat ¢ thé xay ha tang kinh doanh thuong mai, dich vu va ha tang khac
phuc vu cho thuong mai nhu ctra hang sira xe, w
1 JPY=203.68 VND, Ti gid ban cia Ngin hang Nha nudc Viét Nam vao ngay 31 Thang 5 Nam 2016

Ngudn: Quyét dinh s6 96/2014/QD-UBND
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5.6.4. Khdi toan chi phi du an

5.6.4.2. Chi phi du an

Chi phi dy an dugc tém tat nhu chi phi ban dau bao gom nghién ciru kha thi, thiét ké chi tiét va cong trinh dan
dung, chuan bi du 4n va giai doan xay dung va chi phi s& can trong giai doan van hanh 30 nim bao gom bd
sung va doi mai ha tang va thiét bi va chi phi van hanh va bao dudng (O&M)

Chi phi O&M trong myc “Cong trinh dan dung va ha tang Depot” lién quan dén chi phi sira via he, vv. Chi
phi O&M trong muc “BRT, AFC” lién quan dén chi phi van hanh xe buyt bao gom chi phi tién lwong l4i xe,

nhién liéu, vv

Bang 5.6.10 Tom tit khai toan chi phi duw an theo giai doan

(Bing VND)
Don vi: triéu VND
HANG MUC PHUONG AN Giai doan lap dw &n va xay dung Giai doan van hanh
(30 niim)
Chi phi ban déu Chi phi bé sung/déi méi Chi phi 0&M
Congtrinhdan | PHUGNG AN-1 1,749,256 0 837,209
dung va ha tang
depot PHUONG AN-2 778,066 0 325,488
PHUONG AN-3 549,892 0 203,714
PHUONG AN-4 592,165 0 233,940
PHUONG AN-5 1,764,462 0 901,392
PHUONG AN-6 1,061,766 0 545,311
BRT, AFC PHUONG AN-1 886,008 3,127,911 11,370,157
PHUONG AN-2 886,008 3,127,911 11,370,157
PHUONG AN-3 537,104 2,289,568 6,251,927
PHUONG AN-4 551,158 2,592,635 7,448,087
PHUONG AN-5 675,607 3,366,428 11,065,587
PHUONG AN-6 1,037,546 4,062,196 15,546,071
Chi phi ki thuat | PHUGNG AN-1 395,290 0 0
va hanh chinh
dia phuong PHUONG AN-2 249,611 0 0
PHUONG AN-3 163,049 0 0
PHUONG AN-4 171,498 0 0
PHUONG AN-5 366,010 0 0
PHUONG AN-6 314,897 0 0
Thu hdi dét cho | Chung cho tit ca 104,699 0 0
depot cac PHUONG
AN
Luu y: Chi phi hién tai dén nim 2016
AFC - Hé théng thu vé tr dong

Ngudn: Nhém Nghién ctu
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Cong hoa xa hoi chu nghia Viét Nam
Diéu tra thu thap di liéu cho tuyén buyt nhanh (BRT) tai Ha Noi (Data Collection Survey on BRT in Hanoi)
Béo cao cubi ky (Final Report)

(Bing JPY)
Don vi: triéu JPY
HANG MUC PHUONG AN | Giai doan lap dw &n va xay dung Giai doan van hanh
(30 nam)
Chi phi ban déu Chi phi bé sung/ déi méi Chi phi 0&M
Congtrinhdan | PHUONG AN- 8,588 0 4,110
dung va ha tang 1
depot
PHUONG AN- 3,820 0 1,598
2
PHUGONG AN- 2,700 0 1,000
3
PHUONG AN- 2,907 0 1,149
4
PHUONG AN- 8,663 0 4,426
5
PHUONG AN- 5213 0 2,677
6
BRT, AFC PHUONG AN- 4,350 15,357 55,824
1
PHUONG AN- 4,350 15,357 55,824
2
PHUONG AN- 2,637 11,241 30,695
3
PHUONG AN- 2,706 12,729 36,568
4
PHUGONG AN- 3,317 16,528 54,328
5
PHUONG AN- 5,094 19,944 76,326
6
Chi phi ki thuat PHUONG AN- 1,941 0 0
va hanh chinh dia | 1
phuong
PHUONG AN- 1,226 0 0
2
PHUONG AN- 801 0 0
3
PHUONG AN- 842 0 0
4
PHUONG AN- 1,797 0 0
5
PHUONG AN- 1,546 0 0
6
Thu hdi dét cho Chung cho tat 514 0 0
depot ca cac ’
PHUONG AN
Luu y: 1 JPY=203.68 VND, Ti gia ban cua Ngan hang Nha nudc Viét Nam vao Ngay 31 thang 5 nam 2016
Chi phi hién tai dén nam 2016
AFC - H¢ thong thu vé tu dong

Ngudn: Nhém Nghién ctu
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Cong hoa xa hoi chu nghia Viét Nam
Diéu tra thu thap di liéu cho tuyén buyt nhanh (BRT) tai Ha Ngi (Data Collection Survey on BRT in Hanoi)
Béo cao cubi ky (Final Report)

Bang 5.6.11 trinh bay chi phi du 4n phan chia giira ti I¢ thich hop cho ODA va ti I¢ khéng thich hop can dugc
chinh phu Viét Nam va cong ty xe buyt chi tra

Bang 5.6.11 Tém tit khai toan chi phi dw an theo nguan tai chinh

Don vi: triéu VND

ODA (Ti 1€ thich hop) Khong thich hgp (Chinh phu Viét Nam, cong ty xe buyt)
PHUONG AN Ky thugt dcﬁingqt:gnvhﬁ BRT, AFC Tong phy t?ahr:hpgrz ;Sh Thu hdi dét B(:;giu rl:ng.ﬁm SRl Tong phy Tﬁ(lgf(g;lg
(BRICS) ha ting depot @ dia phwong BRT/AFC D&% @
iHU.ONGAN- 250,350 1,749,256 886,008 2,885,614 144,939 104,699 3,127,911 12,207,366 15,584,916 18,470,530
ZHUONG AN- 158,087 778,066 886,008 1,822,161 91,524 104,699 3,127,911 11,695,645 15,019,780 16,841,941
gHUONGAN_ 103,265 549,892 537,104 1,190,261 59,785 104,699 2,289,568 6,455,642 8,909,694 10,099,954
ZHUVONG AN- 108,616 592,165 551,158 1,251,939 62,883 104,699 2,592,635 7,682,026 10,442,243 11,694,183
EHUONGAN_ 231,807 1,764,462 675,607 2,671,875 134,204 104,699 3,366,428 11,966,980 15,572,311 18,244,186
:HU.ONGAN- 199,435 1,061,766 1,037,546 2,298,747 115,462 104,699 4,062,196 16,091,381 20,373,739 22,672,486
DPon vi: triéu yen
ODA (Ti 1¢ thich hop) Khong thich hop (Chinh pha Viét Nam, cong ty xe buyt)
PHUONG AN Ky thuat dcz:.?lnggtx:;nvr:t. BRT AFC | Tomgphu r?ahr:hpsrz Esh Thu héi dit Bigiu o * | cnipn Tong phy Té(z;ic(g;lg
(BRICS) ha ting depot O dia phuong BRT/AFC ey @
zHU’ONG AN- 1,229 8,588 4,350 14,167 712 514 15,357 59,034 76,517 90,684
EHUONG AN- 776 3,820 4,350 8,946 449 514 15,357 57,422 73,742 82,688
;’HU'ONG AN- 507 2,700 2,637 5,844 294 514 11,241 31,695 43,744 49,587
ZHUONG AN- 533 2,907 2,706 6,147 309 514 12,729 37,716 51,268 57,414
:HUONGAN_ 1,138 8,663 3,317 13,118 659 514 16,528 58,754 76,455 89,573
gHUVONG AN- 979 5,213 5,094 11,286 567 514 19,944 79,003 100,028 111,314

Luu y: 1 JPY=203.68 VND, Ti gi4 ban cta Ngin hang Nha nudc Viét Nam vao Ngay 31 thang 5 nam 2016
Chi phi hién tai &én nam 2016

AFC — Hé théng thu vé tu dong

FS —Nghién ciru kha thi, DD —Thiét ké chi tiét, CS —Giai doan xay dung, AFC — Hé théng thu vé ty dong
Ngudn: Nhém Nghién ctru
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Cong hoa x& hoi chu nghia Viét Nam
Piéu tra thu thap dir liéu cho tuyén buyt nhanh (BRT) tai Ha Noi (Data Collection Survey on BRT in Hanoi)
Béo cao cubi ky (Final Report)

5.6.4.2. Tién do giai ngan

Dé woc tinh tién d6 giai ngan cho chi phi du an, can cac gia thiét vé tién do trién khai dy an bao gom tién do
xay dung.

Hinh 5.6.1 trinh bay tién d6 xay dung cho cac cdng trinh dan dung va depot va tién d6 mua/lap dat BRT va hé
thong thu vé tu dong trong giai doan ban dau. Giai doan xay dung ciia Phuong an -1 va 5 duge wdc tinh trong
32 thang vi khdi lugng cong viéc 1on hon khi xay lan dwong danh riéng cho BRT dai 30 km & khu ngoai 0.
Mat khéc, thoi gian xay dung cho cac phuong an khac 1a 24 thang.

[ PHUONGAN-1 |

Théng
1:12i3}4[5/6}7,8]9/10{11}12(13{14{15/16{1718}19}20|21}22{23|24|25/26}{27{28|29:30{31}32|33}34}35/36

Khu vue Hang myc

Lan danh riéng cho BRT

Khu Trung tim PTPS FThiet ke hé théng & nfua S ' [Tap dat.
(Lan dudng riéng) Diémdimg xe bujt
Thang cudn

Lan danh riéng cho BRT

Chu (Mo rong)
Khu Ngoai 6 Diémdimg xe buyt (trén cao tdc)
(Lan duong riéng) Diémdimg xe buyt (irong HHTP)
Thang cubn
Bii dd xe miy

Khu dit phit trién cho depot

Vin phong, Ha thng chodepot.  [* = # = 4= =f= = 'M'a'se‘uﬁ mhEmEmjEmpEmEE xﬁdung&m
Depot, BRT/AFC = : "
p Yo bujtBRT I mm}n? * Do & chay thi
AFC = EmEmEw --Tﬁléﬂ(e.}féméﬁg.- L LY N L1l Nl m&cha}/thl}
| PHUONG AN-2 |
Khu wre Hang muc Thang

11213]4a][5]6]7]8[9]10[11]12]13]14]15]16[17[18]19]20]21]22]23]24]25]26]27] 28] 29130 31]32[33]34[35]36
Lan danh riéng cho BRT : et T

1 i
Khu Trung tam PTPS "Thiét ké he Héng & Muas3h [Tapaat

(Lan dwong riéng) Diém dimg xe buyt
Thang cuén

Diém dig xe buyt (trén cao téc)
Diém dirg xe buyt (trong HHTP)

Thang cuén

Khu Ngoai 6

Bai db xe may
Khu dét phat trién cho depot

Van phong, Ha tang cho depot [* %™ * F """ * T3 sam" [ """ " mmu’
Depot, BRT/AFC Xe buyt BRT [ Fedeb e ynasim 4= F =9« = f ==k = o=« <[ < |~ FoamgRi & chay this
AFC L TRaRE e thoRg - - § == = 1=~ F= "= | * ~ FeApa & chay thi
| PHUONG AN3___|
Khu wrec Hang muc | Thang

[17273]4]5] 6] 7]8]9i10/11[12]13]14]15]16]17]18]19]20[21}22]23]24]25]26[27] 28] 29] 30} 31[32]33]34]35]36
Diém dirg xe buyt (trén cao téc)
Diém dimg xe buyt (trong HHTP)

Khu Ngoai 6

Thang cudn

Bai dd xe may
Khu d4t phat trién cho depot

Van phong, Ha tang cho depot [* * 1% F * %" * Tfq5 §am" [ " *|" © Xaydung & Lap dat & chay thir
Depot, BRT/AFC e by BRT [ R b i paa shm = =F === f ==l === F == = { = = Fgamgxi & chay thc
e L Pyt stke e mang 17T f 1T | " Irapam & chay thiy
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Béo cao cubi ky (Final Report)

[ PHUONG AN-4 ]

Thang
17213]4]516f7]8]9l10/11]12]13]14]15[16]17]18]10]20]21122]23]24]25]26] 27]28]29130]31]32]33]34]35]36
i |- 1

Khu we Hang muc

Lan danh riéng cho BRT

i1 I H
Khu Trung tam PTPS [ThTét k& he HENg MU "SBH *
(Lan dwong riéng) Diém dirng xe buyt
Ham di bo

Diém dirng xe buyt (trén cao téc)

Diém dirg xe buyt (trong HHTP)

Khu Ngoai 6

Thang cuén

Bai d6 xe may

Khu @t phat trién cho depot

Van phong, Ha tng cho depot |* %% ® ' * ®" " TOIRE S3Mm" 1 """ * Xay dung &L
Depot, BRT/AFC
epo % bugt BRT e ik e o R T Fee 'Dang Ki & chay thof
e ool iTRigtke e thong - [CAPTAt & chay thr
| PHUONG AN-5 |
Khu wre Hang muc Thang

Lan danh riéng cho BRT

Khu Trung tam PTPS NrnnITIem
(Lan dwong riéng) Didm ding xe buyt
Ham di bd
Lan danh riéng cho BRT
Céu (M rong)
hu Ngo Diém ding xe buyt (trén cao téc)

Diém dirng xe buyt (trong HHTP)

Thang cudn

Bai d6 xe may

Khu dét phat trién cho depot
Van phong, Ha ting cho depot |** %" = 1" ® IS S84 """ =i p e Xay dung & Lap dat & chay e
o gt BRT Pl TE e R R A fad GAm* F = o= = 4 % F = == f = == = 4% = {IARGR & chay hl
P T Fesaaboafen FIIETKE WE RGBT F = < = 1=~ F = = 1= * |EAp0 & chay th

Depot, BRT/AFC

[ PHUONG AN-6 ]

Thang
1i2(3}4[5[{61718]9i{10{11{12]|13}14}15{16{17{18{19{20|21}22}23[24|25{26{27}{28|29{30:31{32{33}{34{35{36

Khu we Hang muc

Lan danh riéng cho BRT

PTPS ssfunpasnnfpunjnnduahn

Khu Trung tam

N N a Diém dirng xe buyt
(Lan dwong riéng)

Thang cuén

Ham di bd

Diém dirng xe buyt (trén cao téc)

Diém dirg xe buyt (trong HHTP)

Khu Ngoai 6

Thang cubn

Bai d6 xe may

Khu dét phat trién cho depot
Van phong, Ha tng cho depot | = 1= * [ = *[* | KA Sam- | | - oy dung &L
A — [ Feqreteeroinmacami=F 7=+

e I F THIBERE TS ARG = = =+ 1=+

Depot, BRT/AFC

'Dang Ki & chay thi
"TAp g4t & chay thiy

Ghi chd: PTPS —H¢ thong wu tién giao thong cong cong, HTP — Khu cong nghé cao Hoa Lac, AFC — H¢ thdng thu vé tw dong
Nguon: Nhédm Nghién ctu

Hinh5.6.1 Tién d§ xay dwng va mua sam

Hinh 5.6.2 trinh bay tién d trién khai du 4n duoc gia thiét trong truong hop sir dung ODA. Sau nghién ciru
nay, du kién s& tién hanh cong tac chuin bi nhu lap béo cao déu tu dy &n, thuc hién quy trinh phé duyét cua
phia Viét Nam, thoa thuan von vay, thiét ké chi tiét va xay dung, vv va BRT c6 thé di vao hoat dong vao nim
2023.

Theo gia thiét nay, tién do giai ngan duoc lap va tém tit trong Hinh 5.6.3 dé phan tich kinh té va tai chinh
trong Chuong 6.
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Cong hoa x& hoi chu nghia Viét Nam

Diéu tra thu thap di liéu cho tuyén buyt nhanh (BRT) tai Ha Noi (Data Collection Survey on BRT in Hanoi)

Béo cao cubi ky (Final Report)

Buoc 2016 2017 2018 2019 2020 2021 2022 2023 2024
Thir 1 Thir 2| Thir 1| Thiz 24 Thir 11 Thiz 24 Thir 11 Thir 24 Thir 1] Ther 2, Thir 1] Thir 2| Thir 15 Thir 2. This 1} Ther 24 Thir 1] Thir 2
1) iDiéu tra thu thap di liéu JICA —
2) {Bao céo dau tw dw an/EIA o
3) iChinh pht phé duyét ké hoach dau tw *
4) IKhao sat chuan bi JICA ( SAPROF don gian) —
5) {Phai doan diéu tra JICA )
6) [Phai doan tham dinh JICA w
7) _iDanh sach ngan
8) 1Thda thuan von vay *
9) iLwa chon tw vin —
10) {Dich wi k7 thu&t(DD,CS) i DD cs
11) iLwa chon nha thau
12) iThu hoi d4t cho depot
13) {Xay dung va mua sdm
14) [Dich wi van hanh BRT =)

Ghi chii: DD - Thiét ké chi tiét, CS — Giai doan xay dung

Ghi cha: F. C. = Ngoai t¢, L. C — Noi té

Ngudn: Nhém Nghién cau

Hinh5.6.2 Tién @9 trién khai dy &n gia dinh
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Cong hoa xa hoi chu nghia Viét Nam
Diéu tra thu thap di liéu cho tuyén buyt nhanh (BRT) tai Ha Ngi (Data Collection Survey on BRT in Hanoi)
Béo cao cubi ky (Final Report)

5.7 Doanh thu tir gia vé caa tuyén BRT
57.1 Khung gia vé cho xe buyt cdng cong hién nay

Tai Ha Noi, khung gia vé cho xe buyt bao gom trg gia cong dugc ban hanh tir nam 2005 va trong 7 nim, gia
dugc quy dinh & mirc 3.000 VND ddi véi vé luot khi cy li chuyén di khong vuot qua 25 km. Ngay 1 thang 10
nim 2012, do chi phi nhién liéu va lam phat ting, chi phi nay da ting 1én dén 5.000 VND ddi véi vé lugt voi
ctng cy li va tir Thang 5 nam 2014, gia vé luot di duoc thay doi theo sé ligu trinh bay trong Bang 5.7.1. Doi
VGi tuyén buyt sb 71 s& hoan tat vsi BRT trong nghién ciru nay, gia vé dong loat khong dugc ap dung ma thay
vao do6 ap dung gia vé theo cy 1i. i véi tuyén buyt s6 74, gia vé theo co ché gia vé dugc trinh bay trong bang
sau va gia vé luot 12 9.000 VND va ciing c¢6 thé mua dugc vé thang.

Bang 5.7.1 Khung gia vé cho xe buyt cong cong tai Ha Ngi (Hiéu chinh Thang 5 Nam 2014)

Loai Phan loai Gia vé (VND) Luu y
Vé luot Cuy li< 25 km 7.000
25km = Cy li <30km 8.000
30km = Cy li 9.000
Vé thang Uu tién Mot tuyén 55.000 Sinh vién
- Cong nhan khu cong nghiép
Lién tuyen 100.000 Trén 60 tuoi
Véthuong | Mot tuyén 100.000
Lién tuyén 200.000
Nhém Mot tuyén 70.000 Trén 30 ngudi
Lién tuyén 140.000
Mié&n phi Dudi 6 tudi 0
Trén 75 tudi
Ngudi tan tat

Ngudn: Nhém Nghién ctu
Hon nita, vao ngay 31 thang 5 nam 2016, theo théng béo ciia S¢ Giao théng, du dinh giam tro cip dang ting
cho xe buyt va dé trang trai chi phi nhién ligu, chi phi bao hiém va céc chi phi bao dudng khéc bang viéc tién
hanh ra soat khung gia vé. Tuy nhién, S¢ khong cong bé thdng tin chi tiét vé gia vé chinh xac s& thay doi.
5.7.2  S6 lwong vé thang di ban va lwot di xe buyt cong cdng

Tai Ha Noi, s6 lugng vé thang di ban ra trong nam 2015 va luot di hang nim duoc trinh bay trong Bang.

Vé luot di, s6 lwong hanh khach di vé luot dua vao s6 luong vé di ban tir vé tra tién mat. Phuong thirc tinh
toan sau di duoc sir dung cho sb lwong hanh khach di vé thang.

S6 lwgng vé thang mot tuyén duoc nhan 1én véi 60,8 chuyén/thang (sé lugng chuyén di trung binh thang vé li

thuyét = 365 ngay + 12 thang x 2 chuyén/ngay) dé c6 sb luong hanh khach di vé thang 1 tuyén trong khi s6
lugng vé thang lién tuyén ban ra duoc nhan Ién vai 152,2 chuyén/thang (theo gia thiét hanh khach chuyén
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tuyén 2.5 lan v6i mdi chuyén di 1 chiéu 1a 60,8 chuyén/thang, 60,8 chuyén/thang x 2) dé cé sé lwong hanh
khach di vé thang lién tuyén.

Bang 5.7.2 S6 lwgng vé thang ban ra va hrgt di xe buyt cong cong tai Ha Ngi

Xe buyt sb. Tén tuyén buyt S6 lwgmg vé thang di ban ra S6 lwgng hanh khich (lwgt)
1 tuyén Lién tuyén Hanh khach di Hanh khach di vé thing Téng s6 lwgng
vé lugt hanh khach
Ul tién Thuong Nhém Ul tién Thuong Nhém 1 tuyén Lién tuyén
55,000 VND | 100,000 VND | 70,000 VND | 100,000 VND | 200,000 VND | 140,000 7,000 (a+b+c) (d+e+f)
VND ~9,000 VND *60.8 *1522
A B © D E F G H 1 J

1 BX Gia Lam - BX Yén Nghia 1,475 3,676 1 38,459 7,823 156 2,368,733 314,388 7,069,565 9,752,686
2 Béc C6 - BX Yén Nghia 4,890 11,992 127 76,769 15,623 311 2,483,237 1,034,828 14,106,660 17,624,725
3A BX Giap B4t - BX Gia Lam 539 983 0 22,884 4,653 93 1,952,374 92,654 4,205,370 6,250,398
3B BX Giép B4t - KDT Vincom 103 191 0 3,073 625 12 144,547 17,892 564,740 727,179
4 Long Bién - BX Nugc Ngam 2,072 1,672 3 20,178 4,120 82 787,357 227,894 3,709,470 4,724,721
5 KDT Linh Dam - Ph Dién 1,134 964 5 12,295 2,498 50 684,780 127,818 2,257,980 3,070578
6 BX Giap Bat - CAu Gig/ Thuong Tin/ Phi Minh 11,571 8,405 0 85,095 17,323 346 1,708,138 1,213,772 15,625,565 18,547,475
7 Céu Gidy - Noi Bai 1,217 6,880 1,114 51,500 10,492 209 2,219,816 560,026 9,462,570 12,242,412
8 Long Bién - Dong My 5,644 6,858 135 58,161 11,834 235 1,748,173 769,116 10,689,850 13,207,139
A Téng cho 50 tuyén buyt 98,228 133,648 3,344 1,393,979 283,267 5,635 61,050,253 14311474 256,108,665 331,470,392
B Téng cho 17 tuyén buyt cho co quan 27,369 30,476 141 332,990 67577 1,345 10,535,787 3,528,448 61,179,525 75,243,760
c Téng cho 5 tuyén buyt xa hoi hoa 17,961 8,042 7 117,750 23,795 473 1,754,710 1,582,836 21,616,965 24,954,511

Téng mang lugi tuyén bujt (A+B+C) 143,558 172,166 3,492 1,844,720 374,639 7,453 73,340,750 19,422,758 338,905,155 431,668,663

Ngudn: Nhém Nghién ciu dya vao dir liéu tir TRAMOC
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573 Doanh thu tir gia vé xe buyt va gié vé trung binh/hanh khach

Doanh thu tir gia vé theo tuyén buyt va ca hé théng buyt do TRAMOC cung cép trong d6 cé tinh dén tro gia.
Doanh thu tir vé thang duogc tinh bang cach nhan sé luong vé thang da ban (xem Bang 5.7.2) véi don gia ciia
vé. Doanh thu vé lugt dugc tinh bang cach liy tong doanh thu trir di doanh thu tir vé thang. Xem doanh thu tir
gia vé xe buyt trong Bang 5.7.3.

Tinh don gia trung binh cta vé luot bang cach chia doanh thu tir vé luot cho sb lugng vé luot da ban. Bong
thoi, dé tinh gia vé trung binh cho hanh khéch, lay tong doanh thu tir gia vé chia cho tong s6 lugt hang nam.

Déi véi toan bo hé thdng buyt cong cong, gia vé trung binh cho vé luot 1a 8,101 VND va khi tinh ca vé thang,

gi& vé trung binh 1a 2,038 VND. Do d6, gia vé trung binh/hanh khach bing 25.2% (2,038 VND/8,101 VND)
gia vé luot khi da tinh ca vé thang.
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Bang 5.7.3 Doanh thu tir gia vé xe buyt & Ha N@i va gia vé trung binh/hanh khéch

STT. Tuyén buyt Doanh thu (VND) Gia vé
AT e z ; trung
Vé lugt Vé thang Tontg (Iba_o’ 9om | ih/HK
1 tuyén Lién tuyén ro gia)
U tién Thuong Nhém U tién Thuong Nhém
7,000~9,000 VND 55,000 VND | 100,000 VND | 70,000 VND | 100,000 VND [ 200,000 VND | 140,000 VND
K L M N [e] P Q R S SIA)
=S-(M~R) =KI/G 55,000*A 100,000*B 70,000*C 100,000*D 200,000*E 140,000*F
1 BX Gia Lam - BX 17,659,568,425 7,455 81,125,000 367,600,000 770,000 3,845,900,174 1,564,696,857 21,788,563 23,541,449,019 2,414
Yén Nghia
2 Bac Co - BX Yén 21/412,218,142 8,623 268,950,000 1,199,200,000 8,890,000 7,676,927,466 3,124,554,722 43,509,679 33,734,250,009 1914
Nghia
3 BX Giap Bt - BX Gia 16,349,090 257 8,374 29,645,000 98,300,000 0 2,288,397,106 930,690,213 12,954,113 19,709,076,689 3,153
Lam
4 BX Gidp Bét - KT 904,765,795 6,259 5,665,000 19,100,000 0 307,317,101 124,932,271 1,740,555 1,363,520,722 1,875
Vincom
5 Long Bién - BX Nudc 5,931,249,295 7,533 113,960,000 167,200,000 210,000 2,017,843,468 824,023 815 11,469,076 9,065,955,653 1,919
Ngim
6 KPT Linh Pam - Pha 5,515,566,927 8,055 62,370,000 96,400,000 350,000 1,229,456,828 499,546 977 6,962,303 7,410,653,035 2,413
Dién
7/8 BX Giap Bat 17,353,148,181 10,159 636,405,000 840,500,000 0 8,509,484,524 3,464,512,449 48,418,472 30,852,468,625 1,663
- Céu Gi& / Thuong
Tin / Phi Minh
9 Ciu Giéy - Noi Bai 19,852,409,792 8,943 66,935,000 688,000,000 77,980,000 5,150,023,882 2,098,425,270 29,287,969 27,963,061,913 2,284
10 Long Bién - Bong My 13,998,643,440 8,008 310,420,000 685,800,000 9,450,000 5,816,061,092 2,366,767,485 32,943,673 23,220,085,691 1,758
A Tong cho 50 tuyén buyt 519,319,263,412 8,506 5,402,540,000 13,364,800,000 234,080,000 139,397,926,271 56,653,476,464 788,841,997 735,160,928,144 2,218
B Tong cho 17 tuyén buyt 60,926,051,656 5,783 1,505,295,000 3,047,600,000 9,870,000 33,298,993,890 13,515,412,320 188,328,364 112,491,551,229 1,495
cho can bo
C Tong cho 5 tuyén buyt xa 13,898,808,390 7921 987,855,000 804,200,000 490,000 11,775,049,839 4,758911,217 66,249,639 32,291,564,084 1,294
hoi hoa
Tong mang ludi tuyén buyt 594,144,123 ,458 8,101 7,895,690,000 17,216,600,000 244,440,000 184,471,970,000 74,927,800,000 1,043,420,000 879,944,043,458 2,038
(A+B+C)

Ngudn: Nhém Nghién ciu dya vao dir liéu tir TRAMOC

5.7.4

Doanh thu tir gia vé dw tinh cho tuyén BRT nay theo cic phwrong 4n tuyén

Doanh thu tir gia vé cho BRT trong nghién ciru nay duogc tinh todn dwa vao du bdo nhu cau giao thdng cua
tuyén nhu trinh bay trong Bang 5.1.1. Doanh thu tir gia vé dua vao khung gia vé véi gia vé co so la 10,000
VND + 500 VND/Km. Vé mit y tuéng, né tuong tng voi khung vé lugt nhu trinh bay trong Hinh 5.7.1 nhung
khong xét dén khung gia vé cho vé thang.

Dé xem c6 thé &p dung vé thang cho tuyén BRT nay hay khdng gidng nhu trong khung gia vé hién nay trong
Bang 5.7.1, can nghién ctru ki ludng vi né c6 thé lam giam nhiéu doanh thu tir gid vé va gay anh huong dén
kha ning sinh 161 khi van hanh tuyén BRT nay.
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Mt khac, dua vao doanh thu gia vé trén thuc té nhu da duoc trinh bay trong Bang 5.7.2, trong diéu kién hién
nay khi con thiéu phuong tién giao thdng cong cong thi s6 lugng hanh khach di vé thang (vé dugc giam gia)
rat 16n. Trong trudng hop tiép tuc trién khai xay dung tuyén DSSPT va tuyén BRT nay dugc xay dung, theo
mo hinh chuyén dich ddi véi nguoi di xe may, ti I¢ phurong tién giao théng cong cong sé tang 1én va du bao s6
lugng hanh khach di vé lugt (vé khong duoc giam gid) S€ ting.

Viéc nghién ciru chi tiét khung gia vé s& can duoc tién hanh trong giai doan nghién ctru kha thi. Trong nghién
ctu ndy, phan tich kinh té tai chinh c6 gia thiét 1a “50% luot di vé thang va gia vé thing bang ¥ gia vé luot”.
Theo gia thiét nay, doanh thu tir gia vé gom vé thang duoc du tinh & mirc 75% doanh thu tir mdi vé luot theo
s6 lugt duoc dy béo cho BRT (Xem Bang 5.7.4).

Tuy nhién, trong trudng hop dua vao ap dung khung gia vé vai vé thang duoc giam gi nhiéu, kha ning sinh
lgi khi van hanh tuyén BRT nay c6 thé khong duoc dam bao. Dé duy tri bén virng tuyén BRT nay, nén tach
biét chi phi dau tu ha tang trong chi phi tai chinh chung va can tro gia a4p dung nhu trong hé thdng xe buyt
hién nay ctia Ha Noi.

Bang 5.7.4 Doanh thu hang ngay tir gia vé cho tuyén BRT trong nghién ciru nay

(triéu VND/ngay)
Nim Phuong 4n-1, Phuong 4n-3 | Phuwong an-4 | Phwong 4n-5 | Phuong 4n-6
Phwong 4n-2
Dy béo nhu cau A 2020 1,254 417 410 473 1,643
(100% st dung vé luot)

2030 2,497 1,126 1,801 2,098 3,338
Phan tich kinh & tai chinh A* 2020 940 313 307 355 1,233

(50% sur dung vé luot va 50% su | 0.75
dung vé thang) 2030 1,873 845 1,350 1,574 2,503

Ngudn: Nhém Nghién ciu
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6 Phan tich kinh té va tai chinh

6.1 Phan tich kinh té

6.1.1 Phwong phap luan phan tich kinh té

Trong phan tich kinh té, tinh kha thi kinh té-xa hoi cua du an dwoc danh gia bang cach tinh toan gié tri lgi ich
kinh té va chi phi kinh té khi thuc hién du an BRT d6 (truong hop thuc hién) va treong hop khéng thuc hién

du an BRT (truong hop khéng thuc hién) va sau d6 so sénh hai truong hop

Ty suat hoan von noi tai vé kinh té (EIRR), ty suét lgi ich chi phi (CBR), va gia tri hién tai thuan kinh té
(ENPV ) la cAc chi s dé danh gia

6.1.2  Céc chi phi kinh té

Trong phan tich kinh té, can phai chuyén doi tat ca céc chi phi va loi ich dugc tinh theo gia thi truong thanh
gia thanh kinh té khdng bao gém cac muc chi phi trung gian nhu thué, thué hai quan v.v.

Chi phi thuc hién du an nay bao gém céc chi phi du an va chi phi cho viéc van hanh va bao dudng hé thdng
(xem chwong 5.6 - Chi phi dy an du kién).

Trong tinh toan chi phi kinh té, truéc hét Ia thué gia tri gia ting (VAT) duoc loai trir va sau d6 chi phi kinh té
dugc tinh toan bang cach nhan vai 0,85, 1a yéu té chuyén doi tiéu chuan (SCF) thuong dugc sir dung trong cac
dir 4n co s& ha ting tai Viét Nam. Lam phat khong dugc xem xét trong phan tich kinh té.

6.1.3 Céc lgi ich kinh té

Cac hiéu tng tac dong khac nhau, ché“ing han nhu viéc gidm thoi gian di lai, chi phi van hanh xe, va giam $6
vu tai nan giao thong la nhiing 191 ich dugc ky vong s€ c6 dugc khi thyc hién dy an BRT. Trong phan tich nay,
lgi ich cua viéc "giam thoi gian di lai" va "giam chi phi di lai" duoc tinh todn dua trén cac dir liéu san co,. Két
qua s& d6 chinh x4c ctia phép do va kha nang ¢ thé tinh toan quy céc loi ich nay vé gia tri tién té.

1) Loi ich cta viéc "giam thoi gian di lai"

Loi ich tir viéc giam thoi gian di lai duoc tinh bang cach iy tong chi phi thoi gian di lai trong truong hop
khong thuc hién Dy an BRT trir di tong chi phi thoi gian di lai trong truong hop thuc hién Dy an.

Loi ich tir viéc giam thoi gian di lai = (tdng chi phi thoi gian di lai trong truong hop khong thuc hién Dy an BRT) - (tdng chi phi

thoi gian di lai trong truong hgp thuc hién Dy an)

Chi phi thoi gian di lai dugc tinh bang cach nhan thoi gian di lai v6i luu lwong giao théng va gia tri cua thoi
gian.

Chi phi thoi gian di lai (VND) = gia tri caa thoi gian (VND/PCU - hr) x thoi gian di lai (hr) X luu lugng giao théng (PCU)
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2 Loi ich tur viéc gidm céc chi phi van hanh phuong tién

Loi ich tir viéc giam chi phi van hanh xe duoc tinh toan bang cach ldy tdng chi phi van hanh phuong tién
trong truong hop khong thyc hién Dy an BRT trir di tong chi phi van hanh phwong tién trong trudng hop thuc
hién Dy an BRT. Khi tinh toan nhirng 1¢i ich tir viéc giam chi phi van hanh xe thi Diéu tra tip trung vao Cac
muc khong bao gém viéc giam chi phi thoi gian di lai c6 duoce do diéu kién di lai dugc cai thién

Lgi ich tir viéc giam chi phi van hanh xe = (chi phi van hanh phuong tién trong trudong hgp khong thuc hién Dy &n BRT) — (chi

phi van hanh phuong tién trong trudong hop thuc hién Dy én BRT)

Chi phi van hanh phuong tién dugc tinh bang cach nhan khoang cach di lai va luu lugng giao théng véi don
gia van hanh phuong tién.

Chi phi van hanh phuong tién (VND) = Pon gia van hanh phuong tién (VND/PCU-km) x khoang cach di lai (km) x luu luong
giao théng (PCU)

6.1.4  Kétqua va danh gia cia cac phan tich kinh té
(1)  Cac diéu kién tién quyét

Diéu kién tién quyét chung cho viéc phan tich kinh té dugc thé hién trong Bang 6.1.1. Nhém diéu tra cua
JICA di tién hanh danh gia cua mdi phuwong an cua dy 4n BRT duya trén nhiing diéu kién nay

Bang 6.1.1 Diéu kién tién quyét cho viéc phan tich kinh té

Hang muc Pidu kién tién quyét Nhan xét

Ty I€ giam trir x& hoi 12% -

Thoi gian xay dung From 2019 to 2022 -

Thoi gian Dy an From 2023 to 2052 For 30 years

Nim co s¢ cua Chi phi 2016 Not considered inflation

Ngudn: Nhom Diéu tra

Céc két qua du bao nhu cau di lai trong truong hop thuc hién Dy 4n BRT nay duoc thé hién trong Chuong 3 -
Phwong phap luan Du b4o nhu cau di lai.

Don gia cua chi phi thoi gian di lai va chi phi van hanh phuong tién cho phéan loai xe da dugc tham khao tir
nghién ciru ciia JICA c6 tidu dé "Khao sat thu thap dir liéu vé duong sét tai cac thanh phd 16n ¢ Viét Nam
(METROS)". Ca hai don gia chi phi dugc thé hién trong Bang 6.1.2 va Bang 6.1.3
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Bang 6.1.2 Don gia cia chi phi thoi gian di lai

Nam Xe may (USD/gio) O to(USD/giv) Buyt(USD/gio)
2020 2.39 3.55 191
2030 3.54 5.25 2.82

Ngudn: Khao sat thu thap dir liéu vé& duong sét tai cac thanh phé lon & Viét Nam (METROS), JICA, 2016

Biang 6.1.3 Pon gia cia chi phi vin hanh phuwong tién (VOC)

Pon vi: USD/1,000 km

Tée dd Xe may oto Buyt O to tai
5 km/h 147 779 1,560 1,531
10 km/h 86 461 929 903
20 km/h 54 293 604 580
30 km/h 43 234 496 436
40 km/h 37 202 439 366
50 km/h 34 186 432 338
60 km/h 34 185 457 332
70 km/h 35 190 496 344
80 km/h 36 197 541 372
90 km/h 38 209 581 414

Ngudn: Khao sat thu thap dir liéu vé& duong sét tai cac thanh phé lon & Viét Nam (METROS), JICA, 2016

) Két qua va danh gia cac phan tich kinh té

Hiéu qua kinh té va tac dong cua viéc thuc hién di &n BRT da dwoc phan tich dwa trén cac phuong an thay thé
khéc nhau cho BRT. Bang 6.1.4 cho thiy cac két qua phan tich kinh té cho mdi phuong an.

Déi véi mdi phuong an, Ty suat hoan von noi tai vé kinh té (EIRR) la trén 12%. Ty suat loi ich chi phi (CBR)
la trén 1.0, va gid tri hién tai thuan kinh té (ENPV) la duong. Nhu vay 18 rang tac dong cua Dy 4n BRT cho
mdi phuong an 1a cao xét tir quan diém kinh té x4 hoi. Ngoai ra, cac két qua sau day c6 thé duoc dé cap khi so
sanh céc chi s6 cia mdi phuong an.

Phuong 4n sb 3 ¢6 ty suit hoan vén noi tai vé& kinh té (EIRR) va ty suat lgi ich chi phi (CBR) cao nhit con
Phuong an s6 6 ¢0 gié tri hién tai thuan kinh té cao nhat.

Chi phi dy an caa Phuong 4an 3 1a thip nhat. Mat khac, loi ich gip d6i so vai chi phi du an. EIRR va CBR la
tuong ddi cao vi nhiing loi ich twong d6i cao hon so vai chi phi dy an

Phuong 4n 6 c¢6 chi phi du 4n cao nhung loi ich dem lai thi 16n gip d6i cac phuwong an khac. Vi vay, hiéu sb
gitra loi ich va chi phi 12 16n (tong loi ich 1a cao nhit trong sb cac phurong an khac) va ENPV 1a cao.
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Phuong an 3 ¢6 EIRR phu hop, trong khi Phuong 4n 6 ¢c6 NPV phii hop. Ty suat hoan von noi tai vé kinh té
(EIRR) cua Phuong 4n 6 thip hon Phuong 4n 3, nhung gié tri hién tai thuin kinh t& (ENPV) lai 16n hon 1,7

lan.,

Phuong 4n 1,2 va 5 ¢6 chi s6 CBR tuong dbi thip vi do chiu anh huéng caa chi phi du &n.

Phuong 4n 3 va 4 c6 két qua téng thé cao vi chi phi van hanh BRT thap hon va nhitng lgi ich tang truong tir

hai phuong &4n nay 16n hon so véi cac phuong an khac

Bang 6.1.4 K&ét qua phan tich kinh té

Chi sé Phwong an1 | Phuwongdan2 | Phuwong 4an3 | Phwongan4 | Phuwongan5 | Phuong an6
Ty suit hoan vén noi tai v& kinh té | 15.6% 19.4% 32.8% 29.2% 18.4% 24.9%
(EIRR)

Ty suét lgi ich chi phi (CBR) 11 1.3 1.9 1.7 1.2 1.7

gia tri hién tai thuan kinh té (ENPV) 590 908 1,916 1,555 872 3,255

3% Cong thic tinh toén cac chi sé nhu sau:
EIRR = (Ty l& giam khi gié tri hién tai kinh té thuan bang 0)
CBR (B/C) = (Gié tri hién tai cua lgi ich) + (Gia tri hién tai caa chi phi)

ENPV = (Gia tri hién tai cua lgi ich) — (Gia tri Dy &n hién tai cua Chi phi)

Ngudn: Nhém Didu tra

3 Phan tich d6 nhay

Phan tich do nhay ctia mdi phuwong 4n di duoc tién hanh trong d6 EIRR duoc tinh todn khi cac lgi ich va chi
phi dugc tinh tang hozc giam 10%, 15% va 20% dé xem tinh kha thi ctia dy an trong trudng hop Xay ra cac rui
ro kinh té. Cac két qua duoc trinh bay trong bang dudi day.

Giam lgi ich c6 tac dong 16n hon so véi giam chi phi trong moéi phuong 4n

Phuong 4n 3, 4, va 6 ¢ tinh mém déo cao do EIRR cho cic phuong an nay 1a trén 12% (tham chi néu chi phi

du an tang va nhttng loi ich giam). Mac du Phuong an 6 c6 chi phi du an cao, nhung tir viéc phan tich d6 nhay
cam c6 thé nhan dinh rang Phuong 4n 6 s& ¢6 hiéu qua kinh té cao so véi quy mé chi phi dy an
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Benefit Benefit
OPTION-1 OPTION-2
Base | -10% | -15% | -20% Base | -10% | -15% | -20%
Base 15.6% | 12.7% | 11.8% 9.5% Base 19.4% | 16.0% | 15.0% | 12.4%
Cost +10% | 13.0% | 10.1% 8.5% 6.8% Cost +10% | 16.4% | 13.1% | 11.3% 9.4%
oS 0s
+15% | 11.7% 8.9% 7.3% 5.6% +15% | 15.0% | 11.7% 9.9% 8.0%
+20% | 10.6% 7.7% 6.1% 4.3% +20% | 13.6% | 10.4% 8.6% 6.7%
Benefit Benefit
OPTION-3 OPTION-4
Base | -10% | -15% | -20% Base | -10% | -15% | -20%
Base 32.8% | 29.1% | 27.9% | 25.1% Base 29.2% | 25.4% | 24.2% | 21.3%
Cost +10% | 29.4% | 25.8% | 24.0% | 22.0% Cost +10% | 25.7% | 22.1% | 20.1% | 18.1%
oS oS
+15% | 27.9% | 24.4% | 22.5% | 20.6% +15% | 24.2% | 20.6% | 18.7% | 16.7%
+20% | 26.5% | 23.0% | 21.2% | 19.3% +20% | 22.7% | 19.1% | 17.2% | 15.3%
Benefit Benefit
OPTION-5 OPTION-6
Base | -10% | -15% | -20% Base | -10% | -15% | -20%
Base 18.4% | 15.0% | 13.9% | 11.1% Base 24.9% | 22.3% | 21.5% | 19.5%
Cost +10% | 15.3% | 11.9% | 10.0% 7.9% Cost +10% | 22.5% | 20.0% | 18.7% | 17.3%
oS os
+15% | 13.9% | 10.4% 8.5% 6.3% +15% | 21.5% | 19.0% | 17.6% | 16.3%
+20% | 12.5% 9.0% 7.0% 4.8% +20% | 20.4% | 18.0% | 16.7% | 15.3%

Ngudn: Nhém Didu tra

Hinh 6.1.1 Két qua phén tich d§ nhay
6.2 Phén tich tai chinh
6.2.1 Phwong phap luian phén tich tai chinh
Muc tiéu cua viéc phan tich tai chinh la d& xem xét tinh kha thi vé tai chinh cia Dy 4n BRT bang céch so sanh
chi phi (chi phi tai chinh) vai doanh thu vé theo gia thi truong. Tinh hinh tai chinh trong qua trinh thuc hién
Dy &n dya trén viéc md phong, phan tich va danh cic phuong an thay thé trén cac md hinh tai chinh. Cu thé,
mé phong dugc thuc hién tir nam khai truong hoat dong dén nam két thic hoat dong tiy thudc vao mot sé
diéu kién tién quyét. Chi sb noi hoan tai chinh (FIRR) duoc tinh toan trong phan tich nay.

6.2.2  Cac diéu kién tién quyét

Céc diéu kién tién quyét cho viéc phan tich tai chinh Dy an nay dwoc thé hién trong Bang 6.2.1.
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Bang 6.2.1 Diéu kién tién quyét dé phan tich tai chinh

Hang muc biéu kién tién quyét Nhan xét
Thoi gian xay dung Tir 2019 dén 2022 -
Thoi gian Dy én Tir 2023 dén 2052 For 30 years
Nim co ban cta Chi phi 2016 C6 tinh dén ty 18 lam phat

Ngudn: Nhom Diéu tra

6.2.3 Chi phi thuc hi¢n Dw an BRT

Chi phi xay dung va van hanh Du 4n BRT nay da duoc sir dung cho viéc phan tich tai chinh. Bang 6.2.2 thé
hién chi phi cua timg phuong an. Cac chi tiét cu thé cua timg phuong an dugc trinh bay trong Chuong 5.5 -
Danh gia ky thuat cua tuyén BRT thay thé.

Bang 6.2.2 Chi phi Dw an BRT

Phwong an 1

Phwong an 2

Phwong an 3

Phwong an 4

Phwong 4n 5

Phwong 4n 6

Chi phi (2018~2052)

90,684

82,688

49,587

57,41